


NOW GET SCOPE, COUNTER
AND DMM INPUT ALL AT ONCE

THROUGH ONE PROBEI
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j I. i doh J

Gated frequency measurement.
B sweep triggering during the
intensified portion of the A sweep.
Intensified portion frequency is
mea sured with the counter/timer/
DMM.
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Delay time measurement. Delay
time from the start of A sweep to
the start of the B sweep is mea­
sured with crystal accuracy.
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Channel 1 dc volts measure­
ment. The average de com po­
nent of a waveform is measured
dire ctly through channel 1 with
dire ct dig ital fluorescent readout.

TheTek 2236combines
100MHz, dual timebase
scope capability with
counterltimer/DMM
functions integrated into
itsvertical, horizontal
andtrigger systems. For
the same effort it takes to
display a waveform you
can obtain dig ital readout
of frequency, period,
width, totalized events,
delay time and a-nmeto
accuracies of 0.001 %.

The same probe is
used to provide input for the
CRT display and the dig ital
measurement system ,
resulting in easy set-up,
greater measurement confi­
dence and reduced circuit
loading . Probe tip volts can
also be measured through
the Ch 1 input.

Precision measurements
at thetouch of a button.
Auto-ranging frequency,
period , width and gated
measurements are push­
button- simple. And the 2236
offers an independent float­
ing 5000 count, auto-rang­
ing multimeter with side
inputs for DC voltage mea-

Bandw idth

No of Channels

Max. Sweep Speed

Digita l
Readout
Features

Timing Meas .
Accuracy

Trigger Modes

Weight

Price

Warranty

100 MHz

2 + Trig . View

5 ns/div

Direct Ch 1 Voltage Meas. 0.5% DC; 2.0%
AC RMS

Resistance: .01!l to 200 Meg!l
Conti nuitylTemp: Aud ible /Coor FO

Totalizing Counter:- 1 co unts to 8,000 ,000
Direct Freq . Meas: 100 MHz to 0.001% ace.
Period , Width Meas: 10 ns with 10 ps max.

resolution

.001% (delay and ~-time with readout)

P-P Auto, Norm, TV Field , TV Line, Sing le
Sweep

7.3 kg (16.2 tb)

$26 50

3-yea r inc ludin g CRT (p lus optional serv ice
plans to 5 years)

surements to 0.1%.
A built-in, auto-ranging

ohmmeter provides
resistance measurements
from 0.01 D to 2GD-as
well as audible continuity.
Automatic diode/junction
detection and operator
prompts serve to simplify
set-up and enhance
conf idence in your
measurements.

The2236: scope,
counter, timer, DMM

plusa 3-year warranty
-all forjust$2,650.

Contact your nearest dis­
tributor or cal l Tek toll-free.
Technical personnel on our
direct-l ine will answer your
questions and expedite
delivery. Orders inc lude
probes , 30-day free trial and
service worldwide.

Call Tek direct:
1-800-433-2323 for
video tape or literature,

1-800-426-2200 for
app lication assistance or
orde ring information.

In Oregon , call collect:
1-627-2200

Tektronixe
COM MITTED TO EXCELLENCE

Copyright <C> 1986. Tektronix. Inc . All rights reserved . TIA-797

CIRCLE 92 ON FREE INFORMATION CARD



JANUARy'87
BUilD THIS 37 STEREO TV DECODER

Doub le you r TV li stening pl easure.
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Ever since we published our first stereo
decoder in March of 1986, we've received
many requests for a unit that works better
and includes dbx noise reduction. Well
the decoder we 've come up with doesn't include true dbx noise
reduction, but it comes perhaps as close as possible!
If you've been looking for a way to double yourTV li stening pl easure,
then this is it. The decoder-is easy to build and align - and-it can work
with any TV. We even show you how to use it without making a direct
connection to your TV ! For more detail s, turn to page 37.

NEXT MONTH
THE FEBRUARY ISSUE IS

ON SALE JANUARY 6

CABLE TV DESCRAMBLING
Our coverage of this impo rtant topic continues .

BUILD A VERSATILE UNIVERSAL TIMER
Turn any appliance on and off up to three pre-s et times per
day.

BUILD THE R-E ROBOT
Designing and building the robot base.

TESTING SEMICONDUCTORS
Our new back-to-school series begins.

(f)
oz
o
a:
t-
() As a service to readers, RADIO-ELECTRONICS publishes available plans or information relating to newsworthy products,
~ techniques and scientific and technological developments. Because of possible variances in the quality and condition ot
W materials and workmanship used by readers, RADIO-ELECTRONICS disclaims any responsibility for the safe and proper6 functioning of reader-built projects based upon or from plans or intormation published in this magazine.

o Sincesome of the equipment and circuitry described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents,
« RADIO-ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or selling of any such
a: equipment or circuitry,and suggests that anyone interested in such projects consult a patent attorney.
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Bearcat" 21 OXW-GR
List price $339.95 /CE price $209.95/SPECIAL
S-Sand, :ZOChannel • No-crystal scanner
Automatic Weather. Search/Scan. AC/DC
Frequenc y range: 30 -50,136-174, 406-51 2 MHz.
The new Bearcat 21OXWisan advanced thirdgeneration
scanner with great performance at a low CE price.

NEWl Bearca~ 145XL-GR
List pr ice $ 17 9.95/C E price $102.95/SPECIAL
10 Band, 16 channel. AC/DC • Instant Weather
Frequency range: 29-54,136-174, 420-512 MHz.
The Bearcat 145 XL makes a.great first scanner. Its low
cost and high performance letsyou hearall theactionwith
the touc h of a key. Order your scanner frorn CE today.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics" for 31 days before you decide to keep il. Illor
any reason you are not completely sat isfied, retu rn it in
orig ina l cond it ion wit h all part s in 31 days , for a pro,:" pt
refund (lessshipping/handling chargesand rebatecredits).

NEW! Scanner Frequency Listings
The new Fox scanner frequency director ies will help
you find all the action your scanner can listen to. These
new listings include police, fi re, ambulances & rescue
squads, local government, private polic e agencies,
hospital s, emergency medical channels, news media,
fores try radio service, railro ads, weatherstations, radio
common carriers, AT&T mobile telephone, utilit y com­
panies, general mobil e radio service, marine radio
service, taxi cab comp anies. tow tru ck comp anies,
trucki ng companies, business repeaters, business radio
(simplex) federal government, funeral directors, vet­
erinarians, buses, aircraft, space sate llites, amateu r
radio, broadcasters and more. Fox frequency list ings
feature call letter cross reference aswell asalphabetical
listing by licensee name, pol ice codes and signals. All
Fox directorie s are $14.95 each plus $3.00 shipp ing.
State of Alaska- RL019-1; State of Arizona- RL025-1;
Baltimore, MD/Washington, DG-RL024-1; Buffalo, NY/
Erie, PA-RLOO9-~ ; Chicago, IL-RL014-1; Cincinnat i/
Dayton, OH-RLOO6-2; Cleveland, OH-RL017-1; Colum­
bus, OH-RLOO3-2; Dallas/Ft . Worth , TX-RL013-1;
Denver/Colorado Springs, CD-RL027-1 ; Detro it, MI/
Windsor , ON-RL008-3; Fort Wayne, IN/ Lima, OH­
RL001 -1; Hawaii/G uam-RL015-1; Houston, TX­
RL023-1; Indianapolis, IN-RL022-1; Kansas City, MO/
K&- RL011-2; Long Island, NY-RL026-1 ; Los Angeles,
CA-RL016-1; Louisville/Lexington , KY- RLOO7-1; Mil­
waukee, WI/Waukeg an, IL- RL021-1; Minneapolis /51.
Paul, MN-RL010-2; Nevada/E. Cent ral CA-RL028-1 ;
OklahomaCity/ Lawton, OK-RLOO5-2;Orlando/Daytona
Beach, FL- RL012-1; Pittsburgh, PNWheeling, WV­
RL029 -1; Rocheste r/Syrac use, NY-RL02Q-1; San
Diego, CA-RL018-1; Tampa/51.Petersb urg, FL­
RLOO4-2; Toledo,OH-RLOO2-3. New editionsare being
added monthly. For an area not shown above call Fox at
800-543-7892. In Ohio call 800-621 -2513.

NEW! Regency® HX1500-GR
List price $369.95/CE price $239.95
11-Bend, 55 Channel. Handheld/Portable
Search • Lockout • Priority • Sank Select
Sidelit liquid crystaldisplay. EAROM Memory
Direct ChannelAccess Feature. Scan delay
Bands: 29-54,1 18-136, 144-174,406-420,440-512 MHz.
The new handheld Reg en cy HX1500 scanner is
fully key board prog rammable for th e ultimate in
versat il ity. You can sca n up to 55 channe ls at the
same t ime inc luding th e AM aircraft ba nd. The LCD
display is even side lit for nigh t use. Inc ludes be lt
c li p, fle xible antenna and ea rphon e. Operates on 8
1.2 Volt rechargeable Ni-cad batt eri es (not included).
Be sure to orde r batter ies and batt ery charger f ro m
accessory lis t in thi s ad .

Bearcat® 100XL-GR
List price $349 .95/ CE price $ 20 3 _95/ SPEC IAL
9-Band, 16 Channel. Priority. Scan Delay
Search • Limit • Hold • Lockout • AC/DC
Frequency range: 3D-50, 118-174,406-512 MHz.
The world's first no-crystal handheld scanner now has
a LCD channel display with backlight for low light use
and aircraft band coverage at the same low price. Size is
1'lO" x 7V," x 2'/.: ' The Bearcat 1OOXL haswide frequency
coverage that includes all publi c service bands (Low,
High, UHF and 'T ' bands), the AM aircraft band, the 2­
meter and 70 em. amateu r bands, plus military and
fede ral government frequenc ies. Wow...what a scanner!

Included in our low CE price is as turdy carrying case,
earphone, battery charge r/ AC adapter, six AA ni-cad
batteries and flexible antenna. Order yoursc anner now.
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NEW! Bearcat" 800XLT-GR
List pr ice $499.95/CE price $317.95
1:Z-Sand, 40 Channel • No-crystal scanner
Priority control. Search/Scan. AC/DC
Bands: 29-54, 118-174,406-512,806-91 2 MH z.
The Uniden 800XLT receives40 channels in two banks.
Scans 15 channels per second. Size 9W' x 4'h" x 12'h ."

OTHER RADIOS AND ACCESSORIES
Panasonlc RF-2600-GRShortwave receiver 5179.95
RD95-G RUnide n Remotemount RadarDetector 5128.95
RD55-GR Unide n Visor mount Radar Detector 598.95
RD9·GR Uniden " Passport" sizeRadarDetector $199.95
BC-WA-GR 8earcat Weather Alert" $49.95
DX1 OOQ-GR 8 earcat shortwavereceiver SALE $349.95
PC22-GR Uniden remote mount CB transceiver $99.95
PC55-GR Uniden mobile mount CBtransceiver 559.95
R1 060-GR Regenc!' 10 channel scanner SALE $92.95
MX3000-GRRegency 30 channel scanner $229.95
XL156-GR Regency 10 channel scanner 5139.95
UC1 02-GRRegencyVH F2ch. I Walltransceiver $124.95
P1405-GRRegency 5 ampregula:edpowersupply $69.95
P1412-GR Regency 12 amp reg. power supply $164.95
MA256-GRDrop-in chargerforHXl 200&HXl 500 $84.95
MA518-GRWall charger for HX1500 scanner $14.95
MA516-GR Carrying case for HX1500 scanner $14.95
MA257-GRCigarelle lightercordforHXl 2/ 1500 $ 19.95
MA917-GR Ni-Cad batt ery pack for HX1200 : $34.95
SMMX700Q-GR Svc.man. forMX7000&MX5000 $19.95
SMMX3000-GR Serviceman.forRegency MX3000 $19.95
B-4·GR 1.2 V AAANi-Cad balleries (set of tou r) $9.95
B-8-GR 1.2 V AA Ni-Cad batteries(set of eight) $17.95
FB-E-GRFrequency DirectoryforEasternU.S.A $14.95
FB-W-GRFrequency DirectoryforWesternU.S.A $14.95
ASD-GR Air Scan Directory $14.95
SRF-GR SurvivalRadio Frequency Directory $14.95
TSG-GR "TopSecret" RegistryofU.S.Govt.Freq $14.95
TIC-GRTechniques for Intercepting Comm $14.95
RRF-GR Railroad frequency directory $14.95
CIE-GRCovert Intelligenct,Elect.Eavesdropping $14.95
A60·GR Magnet mount mobile scanner antenna $35.95
A70·GR Base station scanner antenna $35.95
USAMM·GR MagmountVHF/UHFant.wi I 2' cable $39.95
USAK-GR~" holemountVHF/UHFant.wi I 7' cable $35.95
USATLM-GR Trunklip mountVHF/UHFantenna $35.95
Add $3.00 shipping for all access ories ordered at the same tim e.
Add$12.00 shipping per shortwavereceiver.
Add $7.00 shipping per scanner and $3.00 per antenna

BUY WITH CONFIDENCE
To get the fastest delilfery from CE of any scanner,
send or phone your order directly to our Scanner
Distribu tion Center" Michigan residents please add 4%
sales tax or supply your tax I.D. number. Written pur­
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing . All sales are subject to availability,
acceptance and verif ication. All sales on accessories
are final. Prices, terms and specifications are subje ct to
change witho ut notice. All prices are in U.S.dollars . Out
of stock itemswill be placed onbackorder automat ically
unless CE is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandi se total under $50.00. Shipments are F.O.B.
Ann Arbor, Michigan. No COD's. Most prod ucts that we
sell have a manufactu rer's warranty. Free copies of
warra nties on these products are available prior to
purchase by writing to CEo Non-certif ied checks require
bank clearance. Not resp-pIlGiblllJor typographical errors.

Mai l orders !p:-'"Commun ications Electron­
ics;" Bo x 1045, Ann Arbor. ] M ic h igan 48 106
U.S.A. Add $ 7 .0 0 per scanner for R.P .S./U.P .S .
ground sh ipping and handling in the continenta l
U.S.A ForCanada, Puerto Rico, Haw a ii, A laska,
or APO/FPO delivery, s hipping charges are
three t im es co nt ine ntal U.S. rates. If you have a
Discover, Visaor MasterCard, you maycall and
place a credit card order. Order toll-free in the
U.S. DiaI800-USA-SCAN. In Canada, order tol l­
f ree by ca lling 800-221 -3475. WUI Te lex any­
time, diaI671-0155. If you are outside the U.S.
or in Mi chigan diaI313-973-8888. Order today.
Scanner Distribut ion Center" and CE logos are trade­
marks of Communications Electronics Inc.
t: Baafes t is a registered trademark of Unid en Corp orati on.
t Regen cy is a reg istere d trademark of Regency Electronics
Inc. AD#070286-GR
CopyrlghtQ 1986 Communications Electronics Inc ,

For credit card orders call
1-800-USA-SCANRegency

HX1500
Regency
MX7000Regency

RH25 0

NEW!
Low er Price
Scanners

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

Regenc~ MX7000·GR
List price $699.95/CE price $469.95
1a-Sand, :z0 Channel. Crystal/ess • AC/DC
Frequencyrange:25-550 MHz. continuous coverag e
and 800 MHz. to 1.3 GHz. continuo us co verage.
The Regency MX7000 scanner lets you monitor .
Military, Space Satell ites, Government, Rai lroad,
Justice Department , Stat e Departme nt, Fish &
Game, Imm igr ation, Marine, Po lice and Fire Depart­
ments Broad cast St udio Tran smitt er Li nks, Aero­
naut ic~1 AM ba nd, Aero Navigation, Paramedics,
Amat eur Radi o, plus tho usands of othe r radio
f requencies most scanne rs can't pic k up. The .
Regen cy MX7000 is th e perfect scanner to rece ive
the_exci t ing 1.2 GHz . amateu':.lad io band. _

Regency@Z60·GR
List pr ice $299.95/CE price $179.95/SPECIAL
S-Sand, BO Channel • No-crystal scanner
Bands: 30-50, 88-108, 118-136, 144-174,440-512 MHz.
The Regenc y Z60 covers a ll the public service
bands p lus aircraft and FM music for a t o ta l of
eight bands. The Z60 also features an alarm
c lock and priority cont ro l as well as AC/DC
operation. Order today.

Regency@Z45-GR
List price $259.95/CE price $159_95/SPECIAL
7-Bend, 4 5 Channel • No-crystal scanner
Bands: 30-50, 118-136, 144-1 74,440-512 MHz.
The Regency Z45 is very similar to th e Z60 model
listed above however it does not have the commer­
c ia l FM broadcast band. The Z45 , now at a
special p rice from Communications Electronics .

Regency@RH250B-GR
List pr ice $659.00 /CE price $329 .9 5/SPECIAL
10 Channel . 25 Watt Transceilfer • Priority
The Regency RH 25 0 B isa ten-channel VHF land
mo bil e t ran sce iver designed to cover any fre­
qu en cy betw e en 150 to 162 M Hz. Si nce t h is
radio is synthesized, no expens ive crystals are
need e d to store u p to ten fr eque nci e s w it hout
batte ry bac kup. All rad ios come w ith CTC SS tone
and scan ni ng ca pabi li ties . A monito r and
night/day swit ch is a lso st a ndard. This t ran s­
ce iver even has a p rio rity function. Th e RH2 5 0
makes a n ideal ra dio fo r a ny polic e or fi re
department volunt e e r b ec au se of it s low cost
and high performance. A60 Watt V~ F 15~-162

MHz. ve rs io n ca lled the RH600B IS available
for$454.95. A UHF 15 watt version of th is radio
ca lle d the RU 150B is also available and cove rs
450-482 MHz. but the cost is $449.95.

NEW! Bearcat@50XL-GR
List price $199.95/ C E price $114.95/SPECIAL
1a-Sand, 10 Channel. Handheld scanner
Bands: 29.7-54,136-174, 406 -5 12 MHz.
The Uniden Bearcat 50XL is an econom ical,
hand-held scanner with 10 channels co ve ri ng
ten frequency bands. It features a keyboard lo ck
sw itc h to prevent accidental entry and more.
Also o rder part # BP50 which is a rechargeable
battery pack fo r $ 14 .9 5, a p lug-in wall charger,
part # AD1 0 0 fo r $14.95, a carrying case part #
VC001 for $14.95 and also order optional
cigarette lig hte r cable part # PS001 for$14.95.



SATELLITE TV

Videocipher has been cracked
BOB CO O PER, JR.,

SATELLITE-TV EDITOR

FIG.l

UNLIKE 1985, 1986 WAS NOT A BANNER

year fo r the hom e-TVRO indust ry.
During 1985, abo ut 500,000 TVRO
syste ms we re sol d. Fewer than half
t hat number w er e so ld in 1986.
Scrambli ng, o r th e fear of scram­
b ling, caused the downturn. Doz­
ens of eq u ipme nt manu factu rers,
many more distribu tors, and tho u­
sands of dealers left th e bu sin ess,
and most w il l never ret urn.

Scrambling dest royed th e TVRO
industry because it was totally un­
p repa red for th e negative pu bli c
react io n to scrambling . Not eve n
t he indu stry tra de assoc iatio n
SPACE (So c iety for Privat e A n d
Co m me rcia l Eart h statio ns) wa s
ready fo r th e t reme ndous amount
of adverse pu bli city th at sc ram­
b ling att racted.

W hy di d it happen ? There is a
wise, o ld adage in retai l ing : W he n
t he cons u me r is co nfused, he
does (buys) noth in g. The co nsu m­
er was co nfused by th e threat of
scra mb l ing, so h e didn 't b uy.
Therefo re, because of th e massive

~ p ub licity given to scrambling by a
z small hand ful of programmers, it iso
ll: now generally believed that home
o TVRO systems are rel ics of a past
ill
u:J era.
6 There may be some truth in that
~ be l ief becau se a sig n if ica nt pro­
ll: po rt ion of th o se w ho bought a

4

di sh between 1980 and 1985 di d so
p rim arily because t he program­
ming was free . Certainly it w ill nev­
er again be po ssibl e to purchase a
di sh syste m and tune in virt ually
everythin g in th e sky.

Co mplicati ng our assessme nt of
w hat has happ ened , how ever, are
factors far more co mplicate d than
scram bli ng itsel f. Fir st , alt houg h
so me (not many) serv ices have
scrambled, v irtually all have been
offe red to d ish ow ners . To avai l
o nese lf of t hat sc ram b le d pro ­
gra mming, yo u mu st purchase a
descrambling unit fo r about $400,
and yo u mu st be w ill ing to pay a
mon thly (or annual) fee to obtai n
one or more services.

So two new costs were adde d to
owning and enjoying a sate l l ite
system : t he desc rambl ing hard ­
wa re (see Fig. 1), and the program ­
ming software. The descrambler is
a proprietary item produ ced only
by MIA-Com (which was recen tl y
sold to GI) and it s licensees. The
softwa re is 100% co nt ro lled by
f ir ms related to the cab le televi­
sio n bu sin ess. Th ere have been
Senate and H ou se hear in gs re­
gard ing t he scram b ling sit uat io n
du rin g 1986; those heari ngs have
attempted to determi ne w hether
MIA-Com and th e cable program­
mers (like HBO ) have vio lated any

anti-t rust law s in their handling of
scrambling.

Of co ur se, the marketp lace has
react ed vio lent ly. Cap tai n Mid ­
n igh t , last Apri l , wa s b ut o n e
(pro minent) example of that nega­
tive react ion . Less vis ib le have
be e n num e rou s p erso n s an d
gro ups w ho have been tryi ng to
" bust" the Videocipher /I system .
A n d it f ina l l y h a p p e n e d :
Videocipher has been busted.

DES and M IA-Com
Videocipher /I is protected by

numerou s U. S. laws. It uses the
DES encryptio n syste m that, un t il
Apri l 22, 1987, may be protected
fro m un auth orized bu sting by the
National Security Agency. NSA is
respo ns ib le for t he secu rity and
in tegr ity of the DES code, and uses
it to tra nsmit less-th an-top-secret
messages t J mili tary and embas sy
locati on s w orld -w ide. In the M /A­
Co m view, anyo ne w ho tampers
w ith D ES o r attempts to profit from
decod ing it is gu i lty of treaso n
against the U. S. govern ment. Ob­
viou sly, charges of tr eason are not
to be taken ligh tly.

Non eth eless, perhaps as many
as seve r a l doz en p erson s or
gro ups have, inde pende nt of one
anothe r, crac ked Videocipher /I
and we have seen systems in ope r­
at io n . Thei r prob lem now co n­
cern s what they sho uld do w it h
their knowledge.

Anyon e w ho atte mpted to sell
" Blackciphe r" bo xes inside th e U.
S. would immedi ately be charged
with seve ral federal offe nses, pos­
sib ly incl ud ing treason . MIA-Com
warn s Videocipher /I di strib uto rs
th at th e act of shippi ng a VC2000
sate lli te descramb ler outside th e



HITACHI OSCILLOSCOPES
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V134
10MHz, dual trace, bi-stable
storage $1395.
V209
20MHz, dual channels, AC-
DC, mini portable....... $815.

THE 928 PAGE

WM. a.ALLEN
ELECTRONICS CATALOG

A $15.00 VALUE

FREE!
WITHANY PURCHASE

-- - ----- - ----- - - - _-.--- - - - -.-

1 N D U S T R I ALE L E e T R 0 ~J 1 C 5 G R 0 U p

''TheALLEN INDUSTRIALELECTRONICS GROUP
highly recommends these fine Industrial Quality

@Hitachi Oscilloscopes"

Richard S. Via/ton MSEE
Sales Manager
ALLEN
INDUSTRIAL ELECTRONICS GROUP

V650F
60MHzITripie Channels,
delayed sweep ........ $1057.
V-422
40MHz,DuaIChannels. $785.

V1100A VC6041UG
1OOMHzlQuad Channels, 40MHz, sampling, dual
8-trace, delayed sweep, CRT channels, 1mV dual trace, 6"

'-:':":---:--'''---. ~I readout, digital measurement. CRT, 4k words per channel.
• fie".00- :~ $2260. GPIB option $5180.
• ~.~~ w , _. W<.) \ V1070A VC6041UX
.- . 100MHzlQuadChannels, 40MHz, digital storage, 1mV

8-trace, delayed sweep, CRT dual trace, 6" CRT, 4k words
- - - treadout... $1610. per channel. $4380.

V1050F V509
1OOMHz/Quad Channels, 50MHz, dual channels, mini
8-trace, delayed sweep. portable, delayed sweep.

$1395. $1199.

\~"--

V222
20MHz Dual Channels
Same as above with DC offset to
measure signals having DC com ­
ponents, CH1 output and DC offset
voltage monitor outlet available for
external counter or DVM*, alternate
magnify function provides x1 and
x10, sweep waveforms to be simul-
taneously displayed. $511.
"The purchase of a Model V222 oscilloscope
entitles you to purchase a Revere Model RDMT10
31/2 digit, 10 amp. scale digital multi-meter for
$39 .95! Regular price is $49.95. Offer applies
only to Hitachi Model V222.

V-212
20 MHz Dual Channels
Convenient 0, 10, 90 and100%
amplitude markings, vertical mode
triggering, 1mV/div. sensitivity &
'±'3% accuracy, TV sync separation
circuit, X..V-mode ;-low-drift- $ ,....-4=-2-=-::;;9;::-.-
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SCRAMBLE·FAX HOTLINE? Call 305·771 ·0575 for 3 minute update NOW!

SEND COOP $20

CSD/Coop's Satellite Digest
P.O. Box 100858/Ft. Lauderdale, FI. 33310

- Telephone 305-771-0505 -

apply, people are using th eir spe ­
cialized knowl ed ge to bui ld and
t hen se l l d evi ces th at d efeat
Videocip he r /I sc ram b ling tech ­
nology. Th e devi ce costs between
$800 and $1,200 (U.S.), wh ich , o n
the surface may seem hi gh , bu t
w hich co uld actual ly turn o ut to be
a bargai n . The reason is t hat eve n a
hand ful of sc ram b le d program ­
ming sources co uld cost $50 per
mon th in the U. S. A bo x that de­
co des a l l Vi deoc i p he r /1 ­
scrambled signals provid es more
than $100 in m onthl y pro gram ­
min g serv ices . At $1,000 fo r th e
bo x, in six months th e bo x will pay
fo r itse lf.

Inevi tabl y, some of th ose " Black­
ci pher" uni ts w il l find th eir way
back in to th e U. S. w he re th ere are
more than 1.5-million p oten ti al
bu yer s of th e offs hore syste m. Un­
doubtedly, th ere are f irms and per­
sons who w ill seek to import th ose
dev ices in to the U. S. on a clan­
destin e basis, o r who w ill attempt
to buil d and market sim ilar units
fro m in sid e the U. S.

D o i n g so cou l d be risky,
how ev er. Offe nders co u ld be
f ined upwards of $250,000 o r sen­
ten ced to jail fo r10 yea rs-wit hout
co ns ide ring poss ib le charges of
t reaso n ! So be wa rned t hat, al­
tho ug h it may inde ed be legal for
someone in Ar uba o r St. Kitts to
bu i ld, se l l, and use such a de­
code r, it is clearl y i llegal to do so

continued on page 84

For nearly two years Bob Cooper has
provided a no-charge kit of printed mate­
rials that describes the challenges of and
opportunities in selling TVROsystems to­
day. With the present intense interest in
scrambling systems, Coop's CSD has
made available 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 facts concerning the changeover to
scrambling in the satellite communica­
tions industry. Information describing sat­
ellite receivers tested for scramb ling
compatibility, sources for authorized de­
scramblers. wholesale rates of scram­
bling equipment and .services- all are
provided on the SCRAMBLE FAXhotline.
There is no charge for that service, other
than your long-distance telephone ex­
penses. Simply dial (305) 771-0575 for a
concise and timely three-minute capsule
report that covers the latest in scrambling
news.

Interested in TVRO?
is ill egal to bui ld and sell DES-d e­
co d ing " Black cipher" boxes in sid e
the U . S., it is not ill egal to design ,
manu factu re, d istrib ute, and use
"B lackc ipher" boxes o uts ide the
U. S., p rovided they neve r enter
th is co unt ry and that t hey are so ld
and used in co untries w h ic h have
no security o r patent trea t ies w ith
the U . S.

What's happening now is that,
qui etly, in sma ll backw ater loca­
ti on s wh ere U . S. z ip co des do not

NOPE - not a new fangled 'chain letter'.
TYRO pioneer Bob Cooper, Jr. has put to­
gether the most useful 'Data-pack' possible
to bring you up to full speed on satellite
television scrambling. It will cost you $20 to
receive all of the following valuable infor­
mation:

1) YOU RECEIVE the 3 'current issu es' of CSD Magazine; literally, ' the bible' of
the home dish industry. The most complete insider look at the new equ ipment,
scrambling strategies, wo rldwide satellite expl os ive grow th anyplace. You re­
ce ive 3 issues starting with the now-current issue. A great in troduction to TVRO!
This is an $18 value.
2) YOU RECEIVE the current plus two recent bac k issues of SCRAMBLE-FAX,
the hot-news 'Newslett er' that details the rapid changes taking place in scram­
bling, who is scrambling, how; who is working to break scrambling, their progress
to date. This is a $30 value.
3) YOU RECEIVE the special 180 page COMMEMORATIVE EDITION OF
Coop's Satellite Digest, the full , unabridged history of hom e sat elli te television.
This is the handiest, one-source reference recording the home dish industry ; a
$15 value.
YOU RECEIVE all of the facts, all of the history, and all of the current,
hard-to-find news about TYRO and scrambling. From Coop; the indus­
try's most authoritative information source. Send your check or money
order to th e add ress below, or, w ith your Visa or Mastercharqe card
handy, call in your order to 305/ 77 1-0505 wee kdays between 9 AM and
4 PM. Join the Coop team and learn ALL the facts today!

and

U. S. may be co nst rued as an act of
tr eason , because U. S. law s state
th at export ing a DES decod er is
illeg al and th at it is "a n act against
t he state." In sp ite of t hat,
however, between 25% and 30%
of all Vid eocipher /I units so ld by
MIA -Com to date have been ex­
ported , primaril y to M exico , th e
Caribbean and Ce nt ral Ameri ca.

A study of the law suggests th at ,
altho ug h it may be ill egal to export
th e Videocipher /I units, and th at it
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CIEMAKES THE
ORLDOf

ELECTRONICS
YOURS.

C it~------ State Zip _

Print Name _

Age_ _ AreaCode /Phone No. _

Check box for G.I. Bullet in on Educati onal Benefits RE·52
o Veteran 0 Active Duty MAILTODAY!

C IE Cleveland Institute of Electron ics
1776 East 17th 51.. Cleveland. Ohio44114

YES! I want to get started . Send me my CIE school catalog including
details about the Associate Degree Program . I am most interested in:
o computer repair 0 television/high fidelity serv ice
o telecommunications 0 medical electronics
o robotics/automation 0 broadcast engineering

D other _

~z
c»
:0
-<

Apt. _Address _

with what youknow, a little or a lot, and yougo
whereveryouwant, as far as youwant. WithCIE,
youcan evenearn your Associatein Applied
ScienceDegree in Electronics Engineering
Technology. Of course, youset yourownpace,
and, if you everhave questionsor problems, our
instructors are only a toll-free phonecall away.

The first step is yours.
Tofindout more, mail in the coupon below. Or, if
youprefer, call toll-free1-800-321-2155 (inOhio,
1-800-523-9109) . We'll send a copyofCIE's
schoolcatalog and a completepackageofenroll­
ment information. For your convenience, we'll
try to have a representativecontactyouto answer
yourquestions.

I oday'sworld is the worldofelectronics.
To be part of it, you need the right kind of

training, the kind youget from Cleveland
InstituteofElectronics, the kind that can takeyou
toa fastgrowingcareer 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 teachingelectronics through
independentstudy, weteach only electronics and
we'vebeen doing it for over50 years. You can put
thatexperience to work for youjust like more than
25,000 CIE studentsare currently doing all
around the world.

Practical training.
You learn best with practical training, so CIE's
Auto-Programmed" lessons are designed to take
youstep-by-step, principle-by-principle. You also
get valuablehands-on experience at everystage
with sophisticatedelectronics tools CIE-designed
for teaching. Our 4K RAM Microprocessor
TrainingLaboratory, for example, trains you
to work with a broad rangeof computers in a
way that workingwith a single, stockcomputer
simplycan't .

Personalized training.
You learn best with flexibletraining, so welet you
choose from a broad rangeof courses. You start

CIRCLE 60 ON FREE INFORMATION CARD 11



EDITORIAL

Home Appliances
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- " -~'- Art Kleiman
Ed itorial Director

Co me on guys. Get off yo ur duffs and set a
hom e-bu s standard .

The meth od for appliances to co mmun icate w ith
each ot her is refered to as a home-b us. The
appl iance industry and electronics industry has
talked for awhi le about establ ishing a standa rd
for the home-bus. A lot of lip-fl apping is goi ng
on, bu t apparent ly, we are getti ng nowh ere fast .
The last lesson learn ed was in the TV indu st ry.
They un succesfully t ried to stadardize the hand­
held in fra-red remote co ntro l. Now we have very
expens ive remote co ntro ls th at learn the infra­
red codes from ot her manu facturer 's. Wh o pays
in the en d? The co nsume r.

First, I wondered why the appliance indust ry
too k 10 years to becom e up to date . Maybe large
industri es move slowly, afte r all look at the
automotive industry. No, th at cou ld n't be. t rue,
the electronics indust ry is large and we have no
troub le advanc ing the state -of-the -art. That l ine
of thin kin g made me fee l proud to be a part of
the electronics industry and thankfully lu cky that
I can contribute.

The in stall at ion day f inal ly arrived. I went home
fro m work to di scover that the d ishwaser was
indeed insta lled and my w ife hadn 't arr ived
hom e yet. Thi s gave me a few minutes to pon der
few th in gs.

A few mill isecon ds of th inking it ove r and I
decid ed th at the electronic mod el was th e way to
go . Why? Simple ! As we in the electronics
indust ry kn ow, tou ch- sensiti ve sw itc hes and logic
circuits are far more re liab le th an the mechani cal
p ush switc hes and electro-mechanica l timer s
used in the past. That is the same decision I
arrived at w hen we purchased ou r electric range
last year.

Ala s, my di shwasher has spun th rou gh it s last Next , I po nde red all th ose d ig ita l signals running
cycle . Rath er th an washi ng di shes, o r li sten to through the appliances I now have in my
my wi fe co mplain abo ut doing them, I grabbed kitchen . Why co uld n't my appliances talk to each
her-and our-yo ung son-and off-to the local- -- other? Why wou ld I want that? Maybe so that I
appliance dea le r. A quick t rip up and down the don 't have to reset all t hose darn clocks after a
aisles revealed that electronics has fi nal ly been power outage. I have a clock in my AT&T Cenisis
applied to dis hwashers. telephone, one in my coffee maker so there's a

fresh brewed cup of coffee w he n I wake up, one
in my mi crowave ove n, anothe r in the electric
range, and of co urse the re's a wa ll mounted
clock so that I know w hat t ime it is! Anothe r
reason is th at it is the fi rst step towards the
co mpute rized home.
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~ Hitachi SCOPES
Full 3-year warranty

MODEl 77

~I~~~~gl\~~tg~~~:
1OA. mA.diode test
• Aud ible continu­
ity • "Touch Hold"
Function _ Auto-

~ag~Urg~3z~gld

gg~~bc;,~re~y21~~0+
. 3 year warranty
• Mu ltipu rpose
holster

Reg. $139
Sale $118

MO DEl 73

~~~~~~\~.itg~~~:
lOA. diode test .

~~;?~'b"<?~;c~;O~y
• 2000+ hour bat­
tery lite . 3 year
warranty

Reg. $79
Sale $68

HAND-HELD3 1,.2 DIGITDMMS

MODEL 75

~~~I~~~\~itg~~~:
1OA. mA.diode test
• Aud ible continu­
ity • Autorange/
ranQe hold . 0.5%
bosic DC accurac y
• 2000+ hour ba t­
ter y life . 3 year
warr anty

Reg. $99
Sale $88

V422 40 MHzDUAL-CHANNEL SCOPE. Low prof ile port­
able . DC offset. 1MV sensitivity. 3% accuracy. 6" CRT
with intern a l graticule . Aite rna te mag nific a tion for
simultaneous display of xt. x10 swept wa veforms! Plus
ver tica l mod e triggering; auto-focus;TV sync separa­
tion circuit; built-in signal delay; x-vMode.Only 12x 5 x
14ih" .14.3Ibs. W/probes.

Reg. $925 Sale Price$678
\l22220"MHz DUAL-CHANNEL SCOPE. Similar to
above. except has 20 MHzbandwidth. w /probes.

Reg. $715 Sale Price$538

MO DEL 8050A-4lh DIGIT,
BENCH DMM
0.03% basic DC accuracy
• True rms AC voltage and
current meas urement. AC
to 50 KHz. • Co nducta nce
function checks high resist­
ance to 100.000 Mo • hig h
power or low-power ohms
• Five vol tage ranges. 200
mV to 1000V . Exte nsive
overload protection . Diode
and dB meas urement.
Reg. $389 Sale $338

Ultra-Portable Mini-Scope
Model 1010
. 10 MHzFuil-Featu red Oscilloscope
• AC or Battery operated with internal
battery charger . 10 mV Sensitivity.
21 Time Base Ra nges. Internal or
Exte rnal Trigger . Bright. ciear Blue/
White CRT . Wt. 21b; 10.2 x 6 x 2"
Reg. $385 Sale $338

FREE 116page Joseph Electronics
discount instrument catalog with
your order or on request!

MODEL8060A-4 lh DIGIT,
TRUERMS DMM
True RMSAC volt and amp
measurement . 0.04% basic
DC accuracy . Fast cudiole/
visua lcontinuity test s. Rela­
tive reference (offset) • Low­
power ohms on all resist­
ance ranges . Constant­
curren t diode te st mode .
Resistance measurements
to 300 Mo . Frequency and
dB measurements.
Reg. $349 Sale $308

~ TEST INSTRUMENTS

Model 203 2 MHzFunction Generator
. 0.2 Hzto 2 MHz Function Ge nerator
• Sine. Square. Triangle Waveforms
• External Swee p 1000 :1 • TTL and 50
Ohm Outputs . Variab le DC Offset
• wt. 2.6 ibs. 10.2 x 6 x 2"
Reg $289 Sale $258

~IF~LU~KE~t DMM'S

V1050F 100 MHz QUAD CHANNEL/8-TRACE DELAYED
SWEEP SCOPE.The fe atures you wa nt and need. 500uV
Sens. • 2% Accuracy . 6" CRThas internal gra ticu le.
20KV acceleration. One-touch sync of TV-V.TV-H. Plus:
cutotocus: variab ie hold -off; trace rotation adjust; x-v
opera t ion; lOX magnification. W/probes. dust cover.

Reg . $1,595 Sale Price$1,198
V650F 60 MHz TRIPLE-TRACE DELAYED SWEEP SCOPE.
Asabove. except has 10KV acce leration. 1MV sensi­
tiv ity. 3% accuracy. triple trace. W/ probes.

Reg. $1,195 Sale Price$898
12i;;5
0c:

MODEL 37-NEW 3 1,.2 DIGIT
BENCH DMM. 0.1 % DC accu­
racy. Ana iog/Digita l • Auto­
ranging . Volt. Ohms. Amps.
Diode Testing . 30kHZAC
Ba ndwidth . Fuse d 10A
Range . Storage compart­
ment - 2 year war ra nty.
Reg. $229 Sale S198

Model 515 600 MHzFrequenc y Counter
. 8 Digit ih" LED Display . Wide
Frequency Range : 5 Hz to 600 MHz
.10 mV RMSSensitivity throughout
range . 2 ppm Time Base Accuracy
• AC or DC Powe red (AC Adaptor
Inc luded) • Wt. 1.8 Ibs. 10.2 x 6 x 2"
Reg. $340 Sale $308
Model 512,200 MHzHandheld Counter
Reg. $145 Sale $128

~---_..........~. .~~U-J
LIMITED TIME OFFER WHILE QUANTITI ES LAST, PHONETODAYTOLL-FREE!

-1-800-323-5925 (In Ill inois 1-312-297-4200)
VISA-MAS TERCARD- DISCO VER Ir---..L.--...L._ "':::;;;;;;';=======~---+-
CA RDS WELCOMED. OPEN ACCOUNT

__ O RDERSTO RATED COM PANIES.

ILLINOI S RESIDENTS ADD 7% TAX.



WHAT'S NEW
Perpendicular disk allows very-high density recording

Antique wireless group holds
three-day conference

More than 800 radio enth usi­
asts, amate u rs, and radio hi sto­
rians gathe red in Canandaigua, NY
thi s past Septe mbe r 25 throu gh 27
fo r the th ree-day Antiqu e Wireless
Association co nference. The rec­
o rd number of attendee s part ici­
pated in amat eur sessio ns, pr esen­
tati on s of pap ers, and equipment
and tube auct io ns, and viewed th e
many exhibi ts.

The th em e of th e old-eq u ip­
ment co ntes t was "1986 is Tesla
Year," and th e " Best of Show "
award was presented to amateu r
Alan Dou glas for a 40-p iece exhib it
of Tesla literature. The items in the
exh ibi t ranged fro m the 1893 Mar­
t in bo ok on th e life, writing, and
speeches of Nikola Tesla, to Tesla's
artic les , " M y Life and Wo rk s,"
whi ch a p pea re d in Hug o
Ge rns bac k's Electrica l Exp eri­
menter. Othe r exhibits of not e in­
cl uded a co mplete ly resto red Pilot
Supe r-Wasp and a co mplete co l­
lecti on of anci ent railroad tel e­
graph equipme nt, including some
rare early machin es.

Some record prices we re real­
ized in the tube auct io n. A de For­
est "si nge r" t ra ns m itt i ng tube ,
with it s accom pany ing recti fi er,
sold for $510. A de Forest sph erical
Audi on b ro ught $350. R-E

"Emmys" are awarded for stereo
television

An Emmy award fo r " O utstand­
ing Achi evem ent in th e Science of
Televi sion Engin eering" was pre­
sented to db x, Inc. for it s rol e in
th e d evelopment of te lev ision
ste reo . The award by the National
Academ y of Tel evi sion Arts and
Sciences was made last Septembe r
10, in New York City.

Other Emmy awards were given
to NBC, th e EIA, and Zenith for
th eir cont ribut io ns to , and th e im­
pl emen tation of, ste reo TV.

MAXELL'S NEW 100 MEGABYTE PERPENDICULAR RECORDING DISK.

breakt h ro ugh is a d ecid ed im­
provem ent in record in g d ens ity
cap ab i l ity to 100 ki lobytes-p er­
inch.

"A nd unlike a sta nd ard fi xed
d isk , th e perpend icu lar recording
d isk has t he added advantages of
bein g removable and transporta­
ble ," Wei land adds.

A main feature of the new M ax­
ell di sk is improved perpendicul ar
Co -C r ma gn etization . That is
ac h ie ve d by sandw ichi n g ge r­
manium thin-fi lm between flexibl e
subst rates . In co n junc t ion wi th
th e di sks, and with Hitachi , Ltd .,
M axell jointly has developed a re­
co rd ing head of amorp hous metal­
ferrite complex that provid es bet­
ter head-su rface co ntact th an stan­
dard heads.

Some other impo rtant spec if ica­
tion s of th e newl y introdu ced
Ma xell Co-Cr thin-film med ia for
perpendicular recording include a
magn eti c layer thickn ess of 0.2 fl­
(m ic ro ns), an increased recording
den sity of 100 kil ob ytes-p er-inch ,
and a ma gn eti c fo rce of 800
oe rste ds.

Perpendicu lar disk allows very­
high density recording

M axell has developed a new100 ­
megab yt e perpend icul ar record ­
ing -d isk with a substa nt ial ly im­
prov ed hi gh -d en sity recordin g
capability. It works on th e princi­
ple that more people can occupy a
given space standing shoulde r to
sho ulde r than lying down side by
side .

"The new d isk provides signif i­
cant ly more magnet ic su rface th an
sta n da rd recordin g m edi a by
sta nd ing it s magn eti c p arti cl es
perpendicular to th e pl ane of th e
sub strate rat he r th an layi ng th em
f lat on th e plane's su rface ," ex­
pl ain s M ark W eiland, nati onal
sales and marketing man ager of
M axell's Co mpute r Product s Divi­
sio n. The co mpany is located at 60
Oxford Dr. , M oon achi e, NJ 07074.

"To co mplete th e analo gy," says
Weil and , " p ic t u re th e ma gn eti c
particl es like a t h ic k ly-cl uste red
crow d of peopl e, sta nd ing in a
fie ld."

One result of th at technological
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LBO-325 CRT is shown actual size.

Call toll-free

(800) 645..5104
In NY State

(516) 231..6900

Forprofessionals
who

know ' •
the ..ill_ill
difference.

380 Oser Avenue
Hauppauge, New York 11788

Regional Offices: Chicago , Dallas
Los Angeles, Boston, Atlanta

In Canada call Omnitronix Ltd.
. (514) 337-9500

CIRCLE 195 ON FREE INFORMATION CARD

Request an evaluation sample, our
latest Test Instrument Catalog with over
100 outstanding products , the name and
address of your nearest "Select" Leader
Distributor, or additional information.

Attache Case Oscilloscope is so
easy to carry and use, techs will
take it everywhere, every time.
And the time saved translates into
extra profits for years to come.

Outperforms all other
portables:
• 60 MHz· Dual channel· ALT TIME
BASE simultaneously displays main
waveform and any expanded portion
• ALT TRIG for stable display of.
2 asynchronous signals· Bright,
sharp 12-kV trace· Large 3Y2-inch
PDA CRT· Illuminated graticule
• Comprehensive triggering· TV-V and
TV-H sync separators· Variable trigger
hold-oft- Delay line shows sharp leading

edges· CH-1 output drives
low-sensitivity instruments

• Measures only 3 x 9 X 113/ 8
inches· Weighs 9 Ibs.

Two-year warranty.
Built tough to provide long

use, LBO-325 is backed by
Leader's 30-year reputation

for reliability and by
factory service depots
on both coasts.

Sometimes it's hard t
go hack for a scope! ~h~~~
6O..MHz fuIl..function
field..service Attache Case
Oscillosc~~ is so light and
small it will be taken
everywhere, every time.
LBO-325 packs all the power and
performance of a cumbersome,
backbreaking, 60-MHz workbench
oscilloscope into an easy-to-carry, ultra­
compact, featherweight unit. Although its
3Y2-inch CRT is as big and clear as
screens on large field-service scopes­
LBO-325 weighs only 9 Ibs. So it won't
weigh field-technicians down, no matter
how far afield they go! LBO-325 is so
small it fits inside a 3-inch deep attache
case with room to spare for a multimeter,
service manuals and some tools.The ideal
full-function scope for a cramped
work area or crowded bench.

Reduces the cost of
service calls.
Time is money. A scope
left in the vehicle takes
time to retrieve. One kept
in the shop causes repeat
service calls. The LBO-325



VIDEO
NEWS

• LCD projection TV. Televi si on -set
manufacturers are now evaluating a completely
new kind of proj ection TV-one that uses three
transparent liquid-crystal displays as "light
valves." The system was developed by Seiko
Epson Co and uses a projector that weighs about
nine pounds and is the size of a cigar box. Seiko
Epson says that the unit can project an image
that varies in diagonal measurement from 10 to
80 inches. The first prototypes have short­
comings, particularly in brightness and resolu­
tion, but the company thinks that those can be
overcome and that a satisfactory model can be
developed in about two years. It is expected that
such a unit will sell in the $1,000 range.

The projector's light source is a specially
designed 300-watt halogen bulb. Current
prototypes feature resolutions of about 220 by
320, or 70,400 pixels and have a brightness of 70
foot -Iamberts on a 40-inch screen. The three
LCD's, one for each primary color, are of the
active-matrix thin-film type. A dichroic mirror
and dichroic prism position the images for
projection through a single lens, eliminating the
need for convergence. Although TV
manufacturers who have seen the Seiko Epson
projector agree that it currently has many
shortcomings, none is willing to rule it out as a
potential consumer product, particularly in view
of its extreme portability and potential low price.

• More tiny camcorders. The war of the
mini-camcorders, 8mm vs. VHS-C, continues
unabated. JVC, whichhas been attacking Sony's
Handycam because it won't play back, has
introduced its own version, which looks
remarkably like the Handycam and won't play
back either. The JVC unit weighs just over two
pounds and will be marketed in the United States

~ in the Spring. Meanwhile, Sony, which is
z marketing two relatively large size record-and­
~ play 8mm camcorders, which it calls its Pro 8
o line, now is adding the Auto Handycam, a three­
~ pound record-and-playback model with infrared
wo autofocus, auto white-balance, electronic
o viewfinder, and zoom lens. In Japan, Sony
-ca:: announced it would manufacture twice as many
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Auto Handycams as record-only Handycams.
Both the Auto Handycam and JVC's new
playback-only VHS-C machine should be available
under other brand names as well .

• "Addressing" a VCR. A new uniform feature
approved by the VHS group and soon to appear in
high-end recorders is the digital "address code ,"
That is an indexing system for quick location of
videotaped segments. There's nothing new about
that, but what is new is that the user can make
up any four-digit number-it can be year and
month, month and day, elapsed time, the reading
on the tape counter, cueing numbers for editing
sequence, etC.-and insert it in the tape while
recording or playing back. When the number is
recalled by entering it on the remote-controlunit,
the proper location is found on the tape. As an
aid, the number appears on the screen.

• Now it's a 41-inch tube. Suddenly some
picture-tube screens sizes are larger than some
projection-TV screens. While 35- and 37-inch
rear-projection systems have become
increasingly popular, sets with direct-view 35­
inch color tubes have now become available from
Mitsubishi and Sharp, and are expected under
other brand names. Mitsubishi has also displayed
a 40-inch tube. Not to be outdone, Matsushita has
announced a 41-inch size. Ifyou're thinking of
sending awa;y for one to put in your homemade­
TV set, the initial samples are available at $3,225
each. That doesn't include shipping the tube,
which weighs about 187 pounds.

• Audio on video. Want to know a good use
for TV channels when no TV signal is being
broadcast? How about digital audio? That's just
what Boston's FM public-radio station, WGBH, is
doing in the daytime before its UHF-television
affiliate, WGBX-Tv, goes on the air. Under an FCC
experimental license, WGBH's digitally recorded
concerts and CD programs are being encoded into
a special PCM format for broadcasting over the
TV channel. The signal may be received and
recorded on home VCR's that are equipped with
Sony PCM digital-audio processors. R-E



Save up to $1,369 on scanners
with these valuable coupons.
See our advertisement in Radio Elec­
tronics magazine to find the scanner
of your choice. Then send in the
money saving coupon with your order
and payment. Order today.

4~OMMUNICATIONS
"ELECTRONICS INC.
Consumer Products Division
P.O. Box 1045 0 Ann Arbo r. Mic higan 48 106 ·1045 U.S.A.
Call800-USA-SCAN or outs id e U.S .A . 313-973-8888

COUPON COUPON COUPON COUPON COUPON COUPON

SAVE $359.05
Regency®RH250B-GF
Programmable 25 Watt Transceiver
List Price $659.00

Now only $299.95 plus $7 .00 shipping.
This co upon must be incl ude d with your pre paid order. Cred it ca rds and Quantity
discoun ts are excl uded from this offer . Offer valid only on prepaid orde rs mai led

- directly to Communications Electronics lnc ;;-P.O.- Box 1045- Dept. SeAN,-Ann -­
Arbor, Michigan 481 06 ·1 045 U.S.A. Cou pon exp ires February 28 ,1987. Coupon
may no t be used in conjunction with any other offer from Communications
Electronics Inc . Lim it one coupon per transceiver.

SAVE $222.00
Bearcat®800XLT-GF
12-Band, 40 Channel, No crystal scanner
List Price $499.95

Now only $277.95 pl us $7.0 0 shipping.
This coupon must be inc luded wi th your prepaid order . Credi t cards and quantity
discounts are excluded from thi s offer. Offe r valid only on prep aid orders mailed

- directl y t.o Cornmunlcat ions El~c t ron ic s Inc.. P.O. Box 10 4 5 · Dep t. SCAN, Ann
Arbor, Michigan 481 06· 1045 U.S.A. Cou pon exp ires Febr ua ry 28 . 198 7. Coupon
may not be used in conjuncti on with any other offer from Commu nic atio ns
Electronics Inc. Limit one coupon per scanner.

COUPON COUPON COUPON COUPON COUPON COUPON

SAVE $165.00
Bearcat" 100XL-GF
g-Band, 16 Channel, No crystal scanner
List Price $349.95

Now only $184.95 plus $7.00 shipping.
This co upon must be incl ude d wit h yo ur prepaid orde r. Credi t cards and quantity
discou nts are exc lud ed fro m th is offe r. Offe r valid only on prepai d orders mai led
direct ly to Commu nica t ions Electronics lnc ., P.O. Box 1045 . Dept. SCAN, Ann
Arbor , Mi chigan 481 06 ·1 045 U.S.A. Coupo n expires February 28 ,1 987. Coupon
may no t be use d in conjunct ion with any othe r offe r from Com mun ications
Elect ron ics Inc. Lim it one coupon per scanner.

SAVE $165.00
Bearcat" 210X'W-GF
a-Band, 20 Channel, No crystal scanner
List Price $339.95

Now only $174.95 plus $7.00 shipping .
This coupon must be inc luded wi th your prepaid order. Credit cards and qua ntit y
disco un ts are exclud ed from this offe r. Offer valid only on prepaid orde rs mai led
direc t ly to Co mmun icat ions Electronics lnc .. P.O. Box 1045· Dept. SCAN, Ann
Arbor , Michi ga n 481 06 ·1 045 U.S.A.Coupo n exp ires Feb ruary 28 ,1987. Coupon
may not be used in conju nct ion wi th any othe r offer from Communicat ions
Elect ronics Inc. Limit one co upon per scanner.

SAVE $140.00
Regency® HX1500-GF
11-Band, 55 Channel, No crystal scanner
List Price $369.95

Now only $229.95 pl us $7.00 shipping .

~~~g~~~~oa~:~:~ I~d~dc:~~~~h1~t~fr~~ rdff~~e~~idrg;I~ ~Ae~r~ ~: f~6~d~ri~a~f~~
di rectly to Co mmunica t ions Electr oni cs Inc., P.O. Box 1045 - Dept. SCAN, Ann
Arbor , Mich igan 481 06· 1045 U.S.A. Coupon expires Feb ruary 28 ,1 98 7. Coupon
may not be used in co njunc tion wit h any othe r offe r from Commun icat ions
Electro nics Inc. Limit one co upon per scan ner.

SAVE $125.00
Regency® Z60-GF
a-Band, 60 Channel, No crystal scanner
List Price $299.95

Now only $174.95 plu s $7.00 shipping.
This co upon must be inc luded wit h your prepa id order. Cred it cards and quantity
discounts are excluded from th is offer. Offer val id only on prepaid orde rs mailed
direct ly to Co mmunica tio ns Elect ronics Inc., P.O. Box 10 45· Dept. SCAN, Ann
Arbor , Michigan 48 106· 1045 U.S.A.Coupon expires February 28 , 1987. Coup on
may not be used in co njunctio n with any other offe r from Communica tio ns
Electronics Inc. Limit one coupo n per scan ner.

COUPON COUPON COUPON COUPON COUPON COUPON

SAVE $102.00
Uniden® RD55-GF
Ultra Sensitive Visor Mount Radar Detector
List Price $ 199.95

Now only $97.95 plus $7.00 sh ipp ing.
This coupon must be inc luded with yo ur prepaid order. Cred it cards and quant ity
discounts are excluded from this offe r. Offe r val id onl yon prepaid orders mai led
direct ly to Com municat ions Electronics Inc.• P.O. Box 1045 - Dep t. SCAN , Ann
Arbo r, Mich igan481 06·1 04 5 U.S.A. Coupon expires February 28, 1987. Coupon
may no t be used in co nju nc t ion with any othe r offe r from Com mu nicat ions
Elect ronics Inc. Limi t one co upon per rada r detector .

SAVE $91.00
Bearcat" 50XL-GF
10-Band, 10 Channel, No crystal scanner
List Price $ 199.95

Now only $108.95 plus $7 .00 shipping.
This coupo n must be inc luded with your prepa id order. Credit ca rds and quantity
discounts are excluded from this offer. Offer valid only on prep aid orders mai led
dire ctl y to Commu nicat ions Electronics Inc.. P.O. Box 1045 - Dept. SCAN , Ann
Arbor , Mi ch igan 481 06 · 1045 U.S.A. Cou pon expires February 28, 1987. Coupon
may no t be used in co njunction with any ot he r offe r from Commun ica t ions
Electr on ics Inc. Limit one co upon per sca nner .
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movies pla yed for th e 17th t ime
thi s yea r, leads me to th e co n­
clu sion that the ge ne ral publi c
mental ity is even lower than th e
network executives th ink it is.

M y major concern is this: Wi th
the cable companies and bird op­
erato rs finding out that th ere is li t­
t le market for their garbage, and
with th e encodin g so simple and
foolproof, th e next th in g is t hat
pay-TV w ill move to th e local HF­
VHF stat ions and we will have to
rent a decoder to see"Miami Vice"
and David Brinkley. And will th e
po litical candidates issue free half­
hour harangues, good only in the
period that th ey have paid for, or
would we have to pay fo r th at, too?

And it 's ca l le d Premium Pro­
g ramming- yecch !
M . F. OBERG
Rocklin , CA

HURRAH FOR CAPTAIN
MIDNIGHT

I read your article, "Th e Raid on
HBO," in th e Octob er 1986 Radio­
Electronics wi th mu ch inte rest.

In my opin io n, someone sho uld
have given "Captain Midnight" a
medal for bein g so br ave. The only
reason I myself didn't do some­
thing li ke what he did is th at I don 't
know eno ug h about sate l l ites . I
feel th at the people w ho scramble
program s are stea l ing not o n ly
from those who receive th e pro­
gram but from those wh o pay fo r
th e ads on th e program.

You see, I am a rebel. Back be­
fore many of yo u were born , I was
in radi o . Th at was back in th e
1930's; as a teenager, I th ou ght it
was wron g fo r the governme nt to
tell me th at I co u ldn't have a
broadcastin g stat io n. The govern­
ment doesn't ow n the airwaves­
they belon g to God. So a friend
and I bui lt a t ransmitte r and we put
it on th e air. We op erated th at sta-

R...oott F C rgf
Wilha m Sh~

Video Scrambling
and Descrambllng

for Satellte and Cable TV

lem s tho se errors ma y h av e
caused .-Editor

FIG. 2

published by Howard W. Sams &
Co., 4300 West 62nd Street, Indi ­
anapolis , IN 46286. It is shown in
Fig. 2.
RUDOLF GRAF and
WILLIAM SHEETS

We apologize to Rudy, Bill, and
Howard W Sams & Co. for print­
ing the in correct information.

TV-SIGNAL DESCRAMBLING
Afte r readin g th e current articles

o n TV Signal Descrambling, the
elabo rate and eso te ric method s
used to keep a few hackers and
th o se in th e hinterl and s f ro m
see ing th e broadcaster s' ema na­
t ions, my qu estion is: Why?

A review of thi s week 's off erings
from th e birds on my local cable,
from " Fraggle Rock" to 40-year-ol d

INFORMATION NEEDED
I am a graduate of th e Un iversity

of Akron , with an Associate De-
gree in Electron ics Technology. I TV DESCRAMBLING BOOK
also have mil itary and ind ustrial In the November install ment of
experi ence in electronics. Yet , lour series, "TV Signal Descram­
am sti ll having difficu lty finding bling," you were kind eno ugh to

- employment in my-career field-. --'C---:-::n-=-ote t nat we areprepari ng a bo ok-
I have t ried newspapers, my 10- dealing with th e same subject . The

cal unemployment office, my co l- correct tit le is Video Scrambling
lege placemenl office , and e-.:en and Oescramblin g for Satellite and
th e pub lic l ibrary, all with no re- Cable TV, catalog number 22499,
suits when it comes to information 5AM5 ~

about who's hiring. Cou ld any of
yo ur readers give me any informa­
tion on how to fi nd out who is
hiring, where , in the electron ics
indust ry? Any such help would be
great ly appreciated .
MICHAEL D. HARDY
131 Tremont, S.E., Room 325,
Massillon, OH

OOOOPS!
In Fig . 3 of th e Latchin g Con-

~ tinuity Teste r (Novemb er 1986),
z sw itc h 51 is wired incorrect ly. The
~ co rrect w iring is show n in the cir­
o cu it fr agm en t in Fig . "I her e. AI ­
~ th ou gh not shown in Fig. 1, we
6 sho uld also not e that the lead of
is BZ1 show n to gro und should go to
<t:
a: + V. We apo logize for any prob-

FIG.l
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ble temperature, an in tern al tem ­
pe rature and com ponent (gain)
di ffe rence wi ll prod uce a slowly
ringi ng output with no app lied in­
put signal.

A capac itor has inductance at
higher f req uencies (anothe r con­
tr ibut ing input) alo ng wi th th e
w ires to the capacitor. A rad iati on
(UHFantenna?) input can be out of
phase with th e offset vo ltage any­
w he re fro m a littl e over zero to
180°.
TOM SM ITH
Champaign, IL

MORE ON GRAVITY WAVES
You r art icle on gravity waves (Ra­

dio-Electronics, April 1986) seems
to have att racte d the usual cro p of
b izarre characters . (When I was in­
tervi ew in g peo pl e for an elec­
tronics pos ition, I noted quite a
few of t hose scatter b ra ined
pseudo-scientists amo ng the ap­
pli cants.) The gravity-wave detec­
t io n ab i l ity of t h e e lect ro ly t i c
capacitor seems plausib le, as the
wave co uld t rave l t h ro ug h and
squeeze the pl ates togeth er, creat­
ing a signal-but th e problem here

how mu ch valid ity the theory has,
but I suspect that the circuit that
M r. Hod owanec has shown pro­
duces its own inpu t , excludi ng a
small input fro m 1ff. The nulling
offse t vo ltage p ins are not in­
cl uded in his circuit , and offset
voltage in creases in a 741 op-amp
w he n th e level of t he feedback
vo ltage increases.

Wh en th e inpu t t erm in al is
gro unded, th e out put sho uld also ,
ideal ly, be at zero- altho ugh, be­
cause of imbalances within the IC,
th at doesn't always happen . Prac­
t ical op-amps are not id eal. Du e to
th e difference of minority current
carrie rs, and slig ht differences in
th e manufactu rin g process, th e
impurit ies added to the transisto rs

---are not-exactl y the same -from one
t ransisto r to th e ot he r. The larger
th e feedback resistance, t he larger
the offs et vo ltage .

Try this : Install a di ff eren t op ­
amp as an input fo r the capacitor
and note the di ff erenc e. I suspect
th at yo u will f ind that th e output of
th e second will produce a mea­
surable difference. Even by nulling
th e op-amp and maintainin g a sta-

t io n fo r ove r a yea r and mad e
mon ey from comme rcials. But t he
gove rn me nt eventually caught up
with us, with the help of someone
wh o was jealou s because he d idn't
have the guts to do the same thi ng
h im sel f. I ju st ho p e t hat more
" Captain Midnigh ts" appear.

I reall y enjoy yo u r magazin e,
and ho pe th at yo u co nt inue to
publish art icles like "The Raid on
H BO. " I also en joy art icles o n
b u i l di ng sate l l ite- TV d e­
scramb lers.

I have bee n a reader of yo u r
magazine fo r many years; in fact , I
have many co pies dating back to
th e 1930's and 1940's.
R. M. BLOM QUIST
Westlake, LA

)

GRAVITY WAVES
The arti cle on gravity waves, by

Gregory Hod owanec, in th e Apri l
196 8 Radio-Electroni c s was
t ho ug ht-p rovo k i ng . Th e theory
behind hi s grav ity-wave detector
capti vates t he imagin ati on and
th eoretically mu st have a certain
degree of validity.

I will not hazard a guess as to

SCOPE PRICE BREAKTHROUGHI

New B&K-PRECISION
Dual-Trace 20MHz Scope•••

$44011
" -......

..,..
0--

Now you can own a professional qua lity 20MHz,
dual-trace scope for under $4 50. Best of all , it' s a full
featured instrument, from B&K-PRECISION-famous
for quality,dependable products.
Compare these outst anding featur es, then compare price!
• Dual or single trace operation. 2mV/div sensitivity
• 20MHz response at a true - 3dB • AUTO/ NORM triggered
sweep operation with AC, TVH, TVVand Line coupling
• Calibrated 18 step timebase with x10 magnifier. X-V oper­
ation • Bright, sharp rectanqular CRT with P31 phosphor
• Front-panel trace rotation control. Tilt stand and soft
handle e Selectable + / - slope . Built- in calibration source
• Compact low-p rofile design.
For immediate delivery, co ntact your local B&K-PRECISION
distr ibut or or call B&K-PRECISION today.

8IidWV'hf §lciR~~~g~~
6460 WestCortland Street. Chicago, illinois 60635 • 312/889·9087
Inlerno1IonaISoles.6460W.CortlandSt..Chlcago.llllnois60635 _ Canadian5ales.AtlasElecfronics,Ontarlo
South andCentralAmerlcooSoles. Empire Exporters. Plainview, NY11803
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MAGNAVOX: 6400-60 Channel Wireless w,1larllntal
Lockout for Jerrold systems. • • • • • •• '199. II

JERROLD: DRZ-3DICt05-66 Channel Wireless ••• •••• '199. II

JRX-3 D1C-36 Channel Corded Remote • •••• '149. 11

JSX-3 DIC-36 Channel SetTop. • • • • • • • • •• '129. 11

SB-3-'The Real Thing' ••• •••• •••••••••• '119. 11

CABLE TV* SPECIALS *_
CONVERTERS

FIG. 3

STILL AVAILABl:E
The kits and parts fo r the Hu­

mid ity Monito r (shown in Fig. 3)
fro m th e February 1986issue of Ra­
dio-Electronics are sti ll availabl e at
t he pri ces li sted in that art icle.
However, we have recently moved .
Our n ew ad d ress an d ph on e
number is: Mark C. Worley, 10614
Go lde n Q uail Drive, Austin, TX
78758 (512) 832-0759. An SASE and
note will get you the latest infor­
mation and update sheets.
MARK C. WORLEY

to Earth's fie ld on the moving met­
alobjec t !)

O n ano ther sub ject : Someone
asked for an IC to prod uce com­
po site sync. Fa irch ild MOS type
3262 does it.
PIERRE M IHOK
Onta rio , Canada

bein g moved at a certa in rate of
vibratio n by some means t hat does
not produce EM !. (Perhaps an en­
caps u lated bat tery -powe red
motor could be used ?)

Suc h a setup cou ld co nce ivab ly
determine if the detecto r has any­
thing to do w it h gravity waves (o r
w hether it co uld detect th e fact
th at the re are some sorts of cur­
rents be ing produced in th e f lex­
in g w ires or vibrat ing mech ani sm
that are getting throu gh all yo ur
shie ldi ng . Or magnet ic effects du e

Z-TAC cableAdd-On •••••••••••••• •••••.• '225. 0 0ZENITH:

is th at an M C1451 (Motorola-the
ot he r makes don 't wo rk for some
reason ) happen s to be a hi ghly

' sensit ive RF detector; so it is im ­
possibl e to say what that circuit
measures, witho ut the fo llowing
test-

Place both detecto r and signal
source in well-grounded , copper
and iro n Faraday cages, detector
on cushio ned rotatin g plate, trans­
mi tt er o n c us hio ne d a nd
grounded surface, consist ing of a
heavy m et al ob ject, g ro unded ,

(f)
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o
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VIEW STAR: EVSC-2000-60 Channel Wireless-
with Parental Lockout. • • • • • •• ' 99.II

EVSC-2000~-B-Sameas above with
A·BSwitch '109. II

View star 1000-60 Channel Wireless ••••••
with Volume.. • • .. • • • . .• '119. 11

MISCELLANEOUS
OAK: N-12 Mini-Code ' 89. 11

N-12 Mini-Code Vari-Sync •••••••••••••••• '109. 11

N-12 Mini-Code Vari-5ync Plus Auto On·Off •• '165. 0 0

JERROLD: 400& 450Handheld Transmitters. • • • • • • • •• ' 29.11

HAMLIN: MLD-1200 ' 99.11

NEW ITEMS: standard Components-66 Channel Wireless-
with Parental Lockout ' 99."

Scientific Atlanta. • • • • • • • • • • • •• Call for Price
Power lapper stun Gun, 46, OOOV. • • • • • • • •• ' 59."
K-40 Radar Detector-Dash Model • • • • • • • • ' 199. 11

K-40 Radar Detector-Remote• • • • • • •• .• • • ' 229."
AU UNITS GUARANTEED. QUANTITY PRICES AVAILABLE•

UNITED ELECTRONIC SUPPLY
P.O. BOX 1206 • ELGIN, ILLINOIS 60121 • 312-697-0600

UNSUSPECTED SOURCE
In th e October 1986 issue of Ra­

diO-Electronics, M r. Fi t ch re­
qu ested useful in fo rmat ion (o r
leads to same) fo r ant ique-rad io
ent hus iasts , suc h informati on to
be included in a fu ture "Ant ique
Radi os" department-

I wis h to call your atte ntion to
the fact that complete antique-ra ­
di o t ube data, basi ng di agram s,
and radi o fo rmulae pert inent to
old radi o co nst ruct io n is found in
a rath er unlikel y pu bli cat ion:
Handbook of Chemist ry and Phys­
ics, 24th edi t io n, 1940-1941.

Th e publ isher is st i l l in busi­
ness: Che mical-Rubbe r Publi sh­
ing Co . (CRC Press), 18901 Ctan­
wood Parkw ay, C leve la nd, O H
44128. (I bel ieve that that is th ei r
current address .)

The 24th and earl ier edit io ns are
probably availab le in the "science
and techno logy" sect io n of any
good pub lic o r co llege eng ineer­
ing library.

RO GER RAVENSBORG
Saint Paul, MN R-E
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EQUIPMENT REPORTS

Pencept Penpad 320

This intelligent tablet cuts
CAD and data-entry chores

down to size.

CIRCLE 9 ON FREE INFORMATION CARD

Associated Electronics/3M

AP Products Prototype & Test Devices
9325 Progress Parkway, P.O. Box 540
Mentor, Ohio 44060
CIRCLE 76 ON FREE INFORMATION CARD

a r. x&
sp ing clip aesign assur.ing
ground continuity.
• Gold over Nickel plated contacts.
• Exclusive Molded-in construction.
• Hardware appropriate for connector
is provided as standard.
• Custom con figurat ions and private
label programs available.

For more information call Associated
Electronics/3M today. For immediate

PO LI T ICS MAKES STRANGE BE D ­

fellows-but so does techn ology.
For example, w hat make s th e th e
IBM-PC th e IBM-PC is it s Intel mi ­
cro p rocessor, t he 8088 . So a
M otorola 68000 wo uld be th e last
th ing you' d expect to f ind in side
an IBM . Surpri se-Pen cep t (39
Green Street, Waltham, MA 02154)
have don e it! They've tu ck ed a
68000 and abo ut 200K of EPROM in
th e IBM on an expan sion card , and
its union with th e 8088 has pro­
du ced some excit ing result s.

response contac t a
local authorized AP
Products Prototype & TestDevices distrib­
utor. Or telephone 800-321-9668 or (216)
354-2101 in Ohio for further information.

We Solve Problems.
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Call Today Wats Free 1-800-843-3338

SE:f'JCORE:
3200 Sencore Drive
Sioux Falls, SD 57107
605·339-0100 In SD Only

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 coil s d ynamically - plus, it's now faster, more
accurate, and checks Equivalent Series Resistance (E SR ) plus
small wire high resistance coils.

Eliminate expensive part substitution and time-consuming shotgun­
ning with patented tests that give you resu lts you can trust every time.
Test capacitor va lue, leakage, dielectric absorption, and ESR dyn amicall y;
wit h up to 600 volts applied for guaranteed 100% reliabl e 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 . Dyn amically test inductors for value, shorts, and
opens , automatica lly under "dynamic" circ uit conditions .

Reduce costly parts inventory with patented tests you can trust . No
more need to stock a large inven tory of caps, coils, flybacks, and IHVTs.
The "Z METER" eliminates t ime-cons uming and expens ive parts substitut­
in g with 100% reli able LC analyzing.

Turn chaos into cash by quickl y locatin g transmiss ion line dis tance to
opens and shorts to within feet, in any trans miss ion line.

Test troublesome SCRs & TRIACs easily and automatically without
in vesting in an expensive second tester. The patented "Z METER 2" even
tests SCRs, TRIACs, and High-V olt age Diodes dynamically with up to 600
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 worl d's only Dynami c LC Test er for yourself, CALL TODAY,
WATS FREE, 1-800-843-3338 , for a FREE 15 day Self Demo.

The pad
The Penpad measures abo ut 16

x 17 inc hes and has an active area
of about11 x 11 in ches . A pen with
a si ng l e pu shbutt on sw itc h
mounted near th e-t ip -is what-you - ­
use to ente r graph ics and text. A
sing le cab le attaches th e Penpad
to a " 0" connec to r mounted on
t he expansio n card .

How yo u use t he pen dep end s
o n th e kind of p rogram yo u' re
using it w ith. There are three basic
u ses: in appl ications programs
(word pr o ce ssor s a n d
sp re ad shee ts ), DOS, and CA D
program s. For example, in an ap­
pl ication program you can press
and hold th e pen button and th en
use th e pen to move th e cursor,
more or less like a mouse.

Pencept supp lies a special tem­
p late for usin g th e Penpad w it h
DOS. You mount the template at
th e top of th e act ive area, leaving
an 8Yz x 11 inch area for use with
fo rms. (M ore o n form s bel ow.)
Then , by merely tou ch in g th e pen
to th e template, yo u can simulate
p ressin g keys at the keyb oard . The
f unct io n keys are represen ted on
t he t emplate, as are th e cu rso r
keys, and th e shift, alt, co ntro l, es­
cape, backspace, ente r, and ot he r
keys .

In a d d i t io n , t he re i s a
"sc ratc h pad " ar ea for (lit erall y)
writing in co m mands . A nyt h ing
yo u write in th e scratchpad area
will appea r on th e screen ; yo u can
edit yo ur ent ries from the Penpad
by tou ch in g the appropriate squar-
es (backspace, etc.) Th en to uc h
t he ente r square (o r p ress th e but ­
ton), and yo ur co m mand w ill be
exec uted , ju st as if you had typ ed
it at the keyb oard .

Not bad . But th e real exc iteme nt
co mes wh en yo u use th e Penpad

Pencept's p roduct is a di gi ti zin g
tab let cal led the Penpad 320. No
bi g deal , you say. True, th ere are
dozen s of digitizing tabl ets, and ,
g iven minor differen ces, th ey're
all basi cally th e same . Bu t th e
Penpad is d iffe rent- rad ically di f­
fer ent. It 's go t at least as mu ch
smarts bui lt right on its sing le-slo t
expansio n card as th e IBM mother­
board it mates with . What use are
all those sma rts put t o ? Goo d
qu esti on . The answer is: characte r
recognition .



Learn micro-processing with the new

MICRO"PROFESSOR IP

w ith a CA D progr am like A uto­
CAD, th e premi er (and de facto
sta nda rd) co mp ute rize d draf ting
program . In fact, Pen cept has a
special template , an interface pro­
gram, and a menu system that
m ak es u sin g Au t o CAD_mu ch ,
mu ch easie r.

Th e templ ate includes a sma ll
area for text ent ry and a few b uilt ­
in co mmand sq uares (flip scree n,
backup drawing, and main menu).
You use th e co m mand squares
merely by tou chin g th e pen to the
tabl et in t he sq uare. To flip be­
tween text and grap hics screens,

Students, engineers or technicians­
upgrade your micro-processing skills
with the new Micro-Professor IP.
The MPF-IP features:

• extensive software support
• mor e built-in memor y
• improved keyboard
• larger d isplay

Three tutorial guides help cover all
capabilit ies. The ideal traini ng tool!
MPF -IP will del iver you int o the gro wing
world of micro-processing. Invest now!

Plus=FREE_GIFf Onl y $199.95
o Check 'his box for FREE~
Z~80 Micr oproc essor ~'
Programming and
Int erfacing textbook Wh('n_~
you o rde r within 7 days. ....- Dept RE·0187
$16.95 value. {Includ e )316 9th Ave . N .E.
$7.511 posl a~c & Sea ttle \VA 98 105-3617
handling} •

For immedi ate action call TOLL FREE :

1..800-426..1044
- I,-x'iFull mo ney back gua ra ntee. V!S4' _ I

Pict ured wi th option a1 printer . y J
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Pencept

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PRICE/
/VALUE

Penpad 320 fo r example , ju st tou ch the pen to
th e Flip Scree n square. Five com­
mand sq uares are empty, and you
can cus to m ize th em to pe rfo rm
yo ur most need ed functio ns.

The in ter face prog ram (Pencad)
and the menu system all ow yo u to
use the pen lik e a mouse in navi­
ga t i ng th e m enu s. AutoCAD 's
menus appear on th e right side of
th e screen , and , normally, as you
typ e in co m ma nds at th e key­
board , the menu s change to show
currentopt io ns. With th e Penpad,
yo u ju st touch the pen to th e sur­
face of the right side of th e tabl et
to perform menu functi on s. The
menus change to ref lect th e cur­
rent co ntex t, ju st as if you had
typ ed co mmands at th e keyboard .
Of co urse, yo u can also literally
write co m ma nds (and drawin g
text ) in th e text boxes at th e top of
th e template.

There's even more. Pencad has a
bu ilt-in (and totally re-confi gu ra­
bl e) set of " recognit ion macros."
They allow yo u to execute some of
th e mo st co m mon ly used Auto-

EXTRA HAND REMOTE S
REM 400 - 529 .95

MODEL DRX3-105 /400
· 58 c tl iHl tl el ~

• RemOle cnanne: Ul il llU,r1 lj
• Rem ote on off S WI!Ctl
• Remote fmc i lJl11ng

MODEL DRZ/450

• 66 cha nnel s
• Automat ic fine tunin g • A B swucn option

JERROLD CORDLESS CABLE TV
CONVERTER

~s••••••••••';/ 1 JERROLD
~O~ CORDLESS I
~ CABLE TV

CONVERTERS I
~,

~I
I
I
I
I
I

JERROLD CORDLESS CABLE TV
CONVERTER E CONTROL
STARCOM CS-V VOLUM
• VOlume controi I. Z
: ~8u;;'h~~~~~1 ~
• Automa tic fine tun ing
• Instant channel reca ll
• Progr ammable to go on at

a par ticular channel and off
automatically

• Cornpat rble with descramblers

I
I
I
I JERROLD CORDED " THE RABBIT"

I CABLETVCONVERTER VIDEO MULTIPLYING SYSTEM

MODEL JRX3-105 TR-7000~$51 95 $59.95 /6-11

• e i z up [~'.'~~.§. 9 .96/1-5.'l~~.95I .push button -

I
IT'S LIKE HAVING A

VCR IN EVERY ROOM

•

• MASTER CARD • VISA

••••••••••CIRCLE 110 ON FREE INFORMATION CARD
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If you value y our precious time, you will really want t o check
ou t what the exclusively patented SC61 Wavefor m Analyzer ca n
do for y ou. 10 t imes faster, 10 t imes more a ccurat e , with ze ro
cha nce of error.

End frustrating fiddling with confusing con tr ols. Ex clus ive ultra solid
ECL ba lanced noise cancelling sync amplifiers, simplified controls, and
bright blue dual trace CRT he lp you measure signals to 100 MHz easier
than ever.
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Call Today Wats Free 1-800-843-3338

SE:NCORE:
3200 Sencore Drive
Sioux Falls, SD 57107 innouatiuely designed
605-339-0100 In SD Onl y with your time in mind.

with the SC61 Wa vefor m An a lyzer
P a t ented $2,995

Analyze defective waveforms
faster, more a ccu r ately , a n d

more confidently - every time
or your m oney back

Accu r a tely 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 expe nsive "front end" repairs
and cost ly equipment downtime.

Make only one circuit con nection and p ush one button for each
circu it 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 analy ze complex waveforms fast and easily. Ex clus ive
Delta measurements let you intensify any waveform por tion . 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 multiply 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.

To 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 .

Our impre ssions
Co nfiguring t he interf ace card

and d rive r software can be a littl e
co nf using ; it requires co mpre hen­
sio n of th e IBM 's interrupt and I/O
po rt structure. After t he proper
co nf ig u ration i s d e t er min ed ,
t ho ug h, dri ver lo ad in g can be
done w it h batch fi les.

Afte r using the Penpad wi th Au­
toCAD fo r abo ut an hou r, yo u' ll
never want to go back to typing at

continue d on page 71

CAD commands (Zoom, Redraw,
Co py, etc.) fro m anyw here on the
tablet merely by press ing the pen
button, holding it in, and w rit ing a
key lett er of the des ired com mand
(Z for Zoom, R for Redraw, C for
Cance l, Y for Copy, etc.)

Everyth ing is re-con f igu rabl e.
You can build yo u r own entire ly
c usto mize d · set o f A utoCAD
menu s and th en thoroughly inte­
grate th em with the Penpad by de­
sig ning yo u r own tem p late and
recognit ion macros. W ith carefu l
design, yo u cou ld build a system
t hat required an abso lute mi ni ­
mum of keyboard input by your
draftsman.

Othe r ve rsio ns of Pen cad are
availab le for CADVAN CE and Free­
lanc e;cneckwit h-PencepCi fyoLJ -­
want to use the Penpad w ith other
CAD programs.

Other uses .
Pence pt has several add it io nal

app l icat ion p rog ra ms fo r t he
Penpad . O ne is called Pen form ; it
allows yo u to create professional­
looking fo rms. You can pl ot the
fo rms yo u create and copy th em or
have t he m prin ted . In add it io n,
yo u can use them with a separate
da ta - inp ut p rog ra m th at allows
yo u to w rite th e data on a fo rm that
li es on the Penpad. The data en­
tered in that mann er is sto red on
d i sk i n ASC I I o r DI F (Data
In terchange Fo rm at ). DIF is used
to sha re dat a bet w een differ en t
spre adsheets. You can th en use a
spreadshee t o r a DBMS program
to analyze the data .

Pencept's ot he r applicatio n pro­
gra m is Pend raw. It is adve rt ised as
a business presentati on program
t hat allows you to p repare "s lide
shows" of graphs and drawings. In
effect, it is a miniature CAD pro­
gra m w ith a few spec ial feat ures.



Train for the Fastest Growing Job Skill in America

OnlyNRI teaches
you to service all
computers as you
builtlrour OW" 16-bit
IBM-compatible micro
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Now that computers are
firmly established in officesby the
millions-and in homes, too-the
demand for trained computer
service technicians surges
forward . The Department of Labor
estimates that computer service
jobs will actually double in the next
ten years-a faster growth rate
than for 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

Using NRI's unique Action Audio Casselle, you are talked
through the operation and practical application of your
hand-held digital multimeter-the basic, indispensable
tool for the computer specialist.

computer system as part of your
training, centered around an IBM­
PC compatible computer.

Noother training is
so complete

As part of your training, you'll
build a highly rated 16-bit IBM­
compatible computer system,
assemble the "intelligent" key­
board, install the power supply and
disk drive, and interface the high­
resolution monitor with your
computer-it's confidence-building,
real-world experience that includes
training in programming and circuit
design.

Even if you've never had any

You'lt set up and perform electronics experiments and
demonstrations using your NRI Discovery Lab. You'lt even
Interface the lab with your computer to "see" keyboard·
generated data.

previous training in electronics ,
you can succeed with NRI at-home
training.

Noexperience 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
multimeter, and logic probe. Like
your computer system , they're all
yours to keep as part of your
hands-on training.



"4!!!I!S. SCHOOL

..~. ~tECTRONICS
McGraw-HillContinuing Education Center
3939 Wisconsin Avenue .,r,~

Washington, DC 20016 ":nrll
We'll give you tomorrow

Digital Electronics Servicing, Data
Communications, 1V/ AudioNideo
Servicing, and more.

Mail the postage-paid card
today, and see how NRI can prepare
you for advancement, a new career
-even a business of your own in the
exciting world of electronics. If the
card has been used, write to NRI at
the address to the right.

.w ~ _ •
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Your NRltotal systems training incl udes: NRI
Discovery Lab to design and modify c ircuits; tour­
function digital multimeter with walk·you ·through
instruction on audio tape; digital
logic probe for visual examination
of computer circuits; the latest
Sanyo 880 Series Computer w ith
"intelligent" keyboard and 360K
double-density, do ub le-steed disk
drive; high resolution monochrome
monitor; 8K ROM , 256K RAM ;
bundled software including GW
BASIC, MS DOS, WordStar,
CalcStar; reference manua ls,
schematics, and bite-sized
lessons .

Send for 10o-page free catalog
See all the training equipment

you get in this exciting, state-of-the­
art computer course, including the
educator-acclaimed NRI Discovery
Lab, digital multimeter, and logic
probe. Read detailed descriptions of
each lesson, each experiment you
perform. And check out other NRI
high-tech training like Robotics,

NRI training now includes the fully IBM
compatible Sanyo 880 Series Computer.
It runs programs almost as fast as an
IBM PC. It also includes a mult ipurpose
function 1·0 card for extended expansion
capabilities with up to seven slots
available for such additions as: internal

- clock calendar,-Hayes modemr serial ports,
extended graphics, etc.

Thepowersupply is assembled in the main unit of the corn­
puter.Youcheck out keyboard connections andcircuits with
the digita l multimeter included fortraining and field use.

--- !~- "'--<.....-

Next, you install the disk drive.Youleam disk driveoperation
and adjustment, makea copyof MS-DOS operating disk and
begin your exploralion of the8088CPU.

Using the monitor, you locus on machine languageproqram­
ming,an indispensible troubleshooting tool fort hetechni·
clan,Youcontinu eby leaming BASIClanguageprogramming.
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NEW
PRODUCTS

on the remote control, and the
right satellite, channel, polariza­
tion, and audio format will be se­
lected automatically.

Other features include parental
lock-out, positioning program­
mability (up to 30 memories) ster­
eo reception, Ku-band com­
patibility (up to 50 channels),
block-system technology, full­
function infrared remote control,
and signal-strength indicator for
precision tuning .

The model ESR2400 has a sug­
gested retail price of under
$1500.00.-R. L. Drake Company,
P.O. Box 112, Miamisburg, OH
45342.

EARTH-STATION RECEIVER, the
model ESR2400, is micro­
processor-controlled and contains
its own built-in power supply; also
built in to the receiver is the
VideoCipher /I decoder module.
(Consumers have the option of
buying the model ESR2400without
the decoder module and adding it
at a later date if they wish.)

The on-screen display shows all
pertinent functions and param­
eters, such as channel, satellite,
polarity, and signal strength. There
is priority view, which allows up to
19 channels to be preprogrammed
for instant viewing. The viewer
then need only press one button

The new Fluke 52 goes to great extremes to
outperform any other handheld thermometer.

At the touchofabutton, it sequentially
scans the readouts oftwo temperature inputs
and their difference. Or recordsthe minimum
and maximum from anyone ofthese three
channels for up to 1,200hours.

You can measure extreme temperatures with
1/1Oth ofadegree resolution, using standard K
orJ type thermocoup les probes.

Prices for the Fluke 50 Series are surpris­
ingly low... start ing at just $119 for the sing le­
input Fluke51. Order yours today.

For the name of your local suppl ier and a
free brochure call toll-free 1-800-227-3800,
Ext. 229.

FROM THE WORLD LEADER IN
HANDHELDTEST INSTRUMENTS.

J-type: -200'Cto + 760' C(-328'f to+14OO'F)

FLUKE 51/52 THERMOMETERS
Measurement range:

K-type: - 2OO"C10 +1370"C (-328'f to+2498'F)

Scan and record
temperatures
from freezing
to scorching.

Accuracy:
K-type is +(0.1%otreading +O.7'C or1.3' F)
J-type is +(0.1 %01reading +08' Cor1.4'F)
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' Cor' FSelectable ' Hold Mode
Scan. DiNerential,and MiniMax Recording Modes (52Ofl~)

Standardmini-connector input
1200 hour 'iNbatle<y life· 3-year warranty
General-purpose K-type bead probe included (tv.o \\itll 52)

@l986Fluke

DMM, the model DM1000, is a
card-sized, 3Y2-digit , autoranging
digital multim et er. It is self-con ­
tained in a vinyl case, with probes
attached, folds to 4.5" high x 3"
wide x 0.5" deep, and weighs
three ounces. The unit tests and
measures ACiDC volts, ohms, and
continuity, and performs diode
checks .

Called the "Checkman Mini,"
the model DM1000 features 0.7%
basic DC accu racy, easy-t o-read
0.4" high LCD, and attached pro­
bes to ensure immediate opera­
tion . Volt and ohm ranges have
built-in autoranging to save testing
time. ACiDC voltage ranges are 2
volts to 450 volts. Ohm ranges are
from 2 kilohms to 2 megohms. An

30 CIRCLE 121 ON FREE INFORMATION CARD



You say you're already trained in electronics
but that you're not making enough money???
Well then, maybe you don't have an accredited
bachelor's degree to prove that your education
is up to snuff! Check out the Grantham Inde­
pendent-Study B. S. Degree Program. It could
make a dollars and sense difference in your
electronics career.

Grantham offers this program, complete but
without laboratory, to electronics technicians
whose objectives are to upgrade their level of
technical employment. Since the field of elec­
tronics is so enormous, opportunity for ad­
vancement is always present. Promotions and
natural turnover make desirable positions
available to the man who is ready to move up.

Grantham College of Engineering
10570 Humbolt Street

Los Alamitos, California, 90720

Do You REALLY Want to Make More Money?
Yes it does take work and a few sacrifices to

climb up the electronics ladder to where the bigger
money is. But, if that's where you want to be, then
that's what you must do - work harder at learning
and getting the right credentials, even if it takes a
few sacrifices. A B. S. degree and the knowledge
that rightly goes along with it can give you powerful
ladder-climbing equipment in your search for suc­
cess in electronics.

The accredited Grantham non-traditional B.S.
Degree Program is intended for mature, fully­
employed workers who want to upgrade their elec­
tronics careers.

Put Professional Knowledge and a

COLLEGE DEGREE
in your Electronics Career through

Independent Home Study
Study materials, carefully written by the Grantham
College staff for independent study at home, are
supplied by the College. Your technical questions
related to these materials and the lesson tests are
promptly answered by the Grantham home-study
teaching staff.

Recognition and Quality Assurance
Grantham College of Engineering is accredited by
the Accrediting Commission of the National Home
Study Council, as a degree-granting institution.

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

This booklet
FREE!

This free booklet

explains the

Grantham B.S.
Degree Program,

offered by inde­
pendent study to

those who work
in electronics.

for
FREE
Booklet
CLIP
COUPON
ana mail in
envelope or
paste on
postal
cara.

,----------------------.
I Grantham College of Engineering R-I-87
I 10570 Humbolt Street, Los Alamitos, CA 90720

I, Please mail me your free catalog which explains your
, B.S. Degree independent-study program.

I Name Age.--_ ~
I E
I Address 5;
I ~
I City State Zip__ ~L _
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easy-to- hea r ton e indi cates co n­
tinuity. Th e devi ce ope rates o n
two 1.5-vol t batteries, and the dis­
p lay automat ica l ly signa ls w he n
they need to be changed . There is
a one year warranty.
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The model OM1000 has a sug­
geste d li st pri ce of $27.95.- Siber
Hegner- N orth-America, -lnc., -5
Landm ar k Sq ua re, Stamfo rd, CT
06901.

CLOCKITIME RECEIVER, the model
O EM -10, provides th e user wi th
pr ecise time by receiv in g and de ­
co ding th e WWV and WWVH ra­
d io sig n a l s broad ca st by th e

Nat io nal Bureau o f Sta nda rds
(NBS). The receiver sig nals are syn­
ch ro n ize d t o w ith i n 10 milli se­
conds of t he NBS atom ic c lock.
Th e t i me in f orm ati on in clud es
days, hours, m inutes, and sec ­
onds, as well as ten th s and hun­
dredths of a seco nd .

The model O EM -10 receiver sec­
tion co nsists of a f ive -c ha nne l,

CIRClE 32 ON FREE INFORMATION CARD

c rysta l -co n tro l led , du al- c on ­
versio n , supe rhete ro dyn e re­
ceiver w it h an aud io amplifie r. The
signal-process in g sect io n incl ud es
both analog and di gital fi lte rs. The
mi croprocessor section mon itors
and co ntro ls all the data-acquisi­
tion and data-correct ion act ivit ies.
The data-outpu t sect ion includes
an RS-232C in terface, as we ll as a
TTL-l eve l se ria l interf ace and an
optio nal LED disp lay. The receiver,
f ilte rs, mi crop rocessor, and ser ial
interfaces are enclosed in a ru g­
ged, low-p rofil e aluminum case.

Typi cal ap p licat io ns for t he
mod el O EM-10 include in co rpora­
ti on into master-cl ock syste ms ,
ene rg y- ma n age me n t sys te ms,
co m p ute rs, rem ote-sen sin g and
data-recordi ng devices , etc.

The model OEM-10 is pr iced at
$450.00.- Precision Standard Time,
Inc. , 2585 Scott Blvd ., Santa Clara,
CA 95050.

l-MHz FUNCTION GENERATOR,
th e mod el FG 1001, is a ci rc u it
board , modularly designed to f it

I 175-0 Industrial Ave.. (p.O. ac x J) . Escondido. CA 9202&-0051 U.S.A.
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" MORE THAN A CONTACT CLEANER"

CRAMOLlN<!l is a fast-act lnq, anti-oxid izing lubricant that cleans and
preserves all metal surfaces, including gold.

When applied to metal contacts and connectors, CRAMOLIN removes
resistive oxides as it forms a protective molecular layer that adheres to the metal
surfaces and maintains maximum elect rical conduc tivity.

CRAMOLIN • USED BY THOSE WHO DEMAND THE BEST:
e ell & Howell Hewlett Packard MCI(Sony) Nakamlchl
Boeing John Auke Mfg. MCllOroia RCA
Capitol Records McIntosh Labs NASA Swilchcraft

SINCE 1956

r:;:;-~~!"W'~~II!!!'W'~~~~

Even the finest equipment in the world cannot guarantee noise-free operation .
One " dirty" connecti on anywhere in the electr ical path can cause unwanted
noise or signa l loss.

WATTMETER

69.95

CIRCLE 125 ON FREE INFORMATION CARD

"E" v••"

SPECIFIOATIONS:
* Poyer RaDle : 20, 200, 2000 WaU,
* VSWR: VoUale SbDdiDI Wan ReadiDI
* Peat ReadiDI DuriDI modula\ioD
* Accuracy +1-6 perceD~ OD dead carr ier

COPPER ELECTRONICS
4200 PRODUCE ROAD - LOUISVILLE, KENTUCKY 40 218

Call us FREE 1-800-626-6343
i§j or write for FREE Flyer.

~~'f'."y<e~r

~~
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edge co nnector, is ' compatible
w it h ind ustry-standard card cages.
Sw itc hes and contro ls con nect via
16-p in 0 1P sockets.

The model FC 1001 faci litates the
des ig n and testing of aud io os ­
ci llators , bench-top test eq uip­
me nt, co m muni cat ion devices,
and laser enterta inme nt systems .
It is f u l ly co mpat ib le w it h Tech­
nol ogical Art isans' LASE-BUS. Pre­
w i red f ro nt-panel co ntro ls and
sw itc hes are also avai lab le . The
mod el FC 1001 is priced at $89.95,
assemb led and tested; the mod el
FCC 001, fro nt -panel co ntrols w it h
DIP jumpers, is priced at $39.95.­
Technological Ar t isans, 53 W est
72nd, Street (3G), New York, NY
10024.

FIBER OPTICS TRAINING SYSTEMS
is a series of VHS videotapes on
various aspects of f iber optics.

1. Fiber Optic Components and
Sys te ms-An Overview gives a
good overa ll und erstanding of all
t he f iber-opt ic co mponents and
how they f it together into systems .
Topics covered: Ge neral Back ­
ground, Fiber and Cable, Co n­
nect o rs and Sp l ices, Sp l itte rs,
Light Sources and Receivers, Fiber
Opt ics Testi ng, Com pariso ns to
Co pper, Syste ms and Ap p lica­
tions, Potent ial Markets, and The
Futu re. This VHS tape w it h work­
book is priced at $185.00 .

2. H ow to In stall Fibe r-Optic
Connectors is a step-by-step guide
to t he insta llation of fibe r-o ptic
con necto rs . Inclu ded are many
tips about potential pitfa lls that
co uld ot he rwise be learn ed only
by experience. Top ics cove red :
Po pu lar Ty p es, Compa riso ns,
Ste p-by-Ste p In stall ati on , Ti p s,
Probl em Areas, and The Futu re .
Thi s VHS tape wit h wo rkbook is
p riced at $145 .00.

3. Practical Testing of Fiber-Op-

BM-317

SALE

call for
our free

CATALOG

4 Amp
Power Supply

SALE $1875 EA.

BM·231

Audiophile
Headphone

with Volume Control and
Walkman Style Adapter

SALE $24
9 8.

BM-398

200 Meg/Ohm
Digital Multltester

AC or DC, w/battery .
Display boxed.

GE Voltage
Supressor

GESP-753 UL Listed

t-700 SALE $1595 EA.

IN NYS CALL:

(718) 436-9700
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6" x 4.5" f ibe rg lass ci rcuit board ,
w hich plugs into a 22/44 pin card-

EA.

~-I-Q~
Video Head
VEH 0070

SAL~$3799
Panasonic type head
used in 2-4 hour
recorder system.
T·682

10" Replacement
Woofer

8 ohm 35170 Watt

CIRCLE 198 ON FREE INFORMATION CARD

BM·306

SALE

46 Channel
Block Converter
with Fine Tune Control

~
~ .., Telephone

., Amplifier

SALE $1095
BM-406 Easy Installation

SALE

$1595
EA.

20 - 240 Volt.
150/60Hz.
25 - 30 Watt. Can
be used for both
soldering and
desoldering.
BM-483

Desoldering
Tool

CRT Brightner~.
with Isolation I!!!~
Transformer ._"""-

T.681 SALE $825 EA.

• ORDER BY PHONE

ES1ect~?P~~~c~:a~s720
• unit of ALPHA-KENCO INC.

3820 14th Avenue. Brooklyn, NY 11218

into any new or exist ing system . It
cove rs a freq uency span of 0.01 Hz
to 1.0 MH z wit h six selectab le
ranges, each cont inuously varia­
b le over a range of 100:1. Sine­
waves , squarewaves , and tri­
angular waves are selectable and
variab le to 10-volts pop, w it h an ad­
ju stabl e offset of ±5-vo lts DC.

Trimmers allow user-adju stm ent
of sine and tri angle symmetry, sine
and t riangle distortion, maximum
t r iangle -o utp ut level , and max­
imum sinewave-o utput leve l. The
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z
o
CI:
~

o
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Get A Complete Course In
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tic Systems and Co mpone n ts is a
real-world guide to testing fiber­
op ti c systems and th eir individual
compone nt parts. Topics covere d:
Testing Cable, Testing Co nnecto rs
and Sp lices, Testing Co mpone nts,
Sys te m Testin g , Typ es of Test
Equipment, and Troubleshoot in g.
Thi s VHS tap e with workbook is
pri ced at $100.00. All three tap es
may b e purchased t o gether at
$380 .00; ext ra workbo oks ar e
$10.00 each.- Radiant Communica- pau se at th e end of a tran smi ssion

so th at " call s" and " answers" cantions Corp., 470 Ridgedal e Avenue,
East Hanover, NJ 07936. be heard before th e scanne r re-

sumes its scanning cycle.
PROGRAMMABLE SCANNER, t he Th e sc ann er cover s six full
model R1075, has 15 channels and band s; VHF-low (30-50 MHz),
can receive more than 15,000 fre- VHF-amateur (144-148 MHz), VHF-
qu encies from six of th e most pop- hi gh (148-174 MHz), UHF-amateur
ular publi c-servi ce-band s.-.----(440-450-M hz),-U H F (450- 470 -

With it s pri ority cha nne l and MHz), and UHF-T (470-512 MHz). A
scan-delay functi ons, th e scanne r du al scan-spee d co nt ro l allows th e
keep s listen ers from mi ssin g im- scannin g cycle to be set to " fast" o r
portant transm issions. When it is " slow" speeds .
activated, th e priority chann el au- Th e model R1075 has a sug-
tomati cally ove r r ides all oth er gested retail pri ce of $179.95.- Re-
calls, so that broadcasts fro m a fa- gency Electronics, Inc., 7707 Rec-
vorite channe l are never mi ssed. ord s Street , Indi anapoli s, IN
Scan d ela y puts a two- second 46226. R-E

ELECTRONIC
ENGINEERING

8 volumes. over 2000 pages.
inc lud ing all necessarymath and
physics, 29 examinations to help
you gauge your personal pro­
gress, A truly great learning
experience,

Prepare now to take advan­
tage of the growing demand for
people able to work at the engin­
eering level.

Ask for our brochure g iving
complete details of content, Use
your free information card num­
ber. or write us directly, $89.95,
Postage Included. Satisfaction
guaranteed or money refunded.

Banner
Technical
Books, Inc.
1203 Grant Ave.
Rockford. IL 61103
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o Money Order
o Visa

Name: _

Address: _

City: State:__

Zip: Phone ( ) _

Make Check or Money Order payable to
GRE AMERICA , INC.
Mail to: GRE AMERICA, INC.
425 Harbor Blvd., Belmont, CA 94002
Unit Cost «, $59.94 x _ _ =

Oly. Total
CA. Residents Add 6.5% Tax
Shipping & Handling «" $4,00/

Unit x __ =
Oly.

PAYMENT METHOD TOTAL ~ ,----I _--,

o Check
o Mastercard
Card No. _

Expiration Date _

Signature _

PHONE ORDER: 800·233-5973
or 415-591-1400L ~

A super-converter 8001 has been certified by
FCC part 15 regulation .
1- -- - - - -- --- -- --- -1

HOW TO ORDER

EASY LISTENING
• FOR 810 TO 912 MHz BAND

SUPER CONVERTER 8001

• FOR YOUR UHF SCANNING
RECEIVER AND OTHERS

ON-- _

POWER

OFF

SUPER CONVERTER

The Super Converter 8001 Features:
I-----e Listening to 810-912 MHz Band on a UHF

Scanner and / or Other Monitor Receivers
1----.. Easy Connections to Your Receiver
1----.. 9 Volts Battery Operation Power Source

and Power On Indicator by LED Display
1---.. External Power Jack

Warranty
1----.. 180 Days From Date of Purchase

Unit Cost
I-----e $59.94 plus $4.00 Shipping and Handling Charge
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City: State : Zipcode: _

Con test rules: Just answer the questions on the coupon, (allanswer s are
in the ad copy) fill in your name and addre ss and send the coupon to
Regency Electronics, Inc. , 7707 Records Street, Indianapolis, IN 46226.
WInne rs will be selected from allcorrect entries. One entry per perso n. No
purchase necessary. Void where prohibited by law. Contest ends June
3D, 1987.

1. The Regency Z60 is
D a digital alarm clock D an FM radio
D a scanner D all of the above

2. The Regency RS06 is the world's first _
controlled crystal scanner.

3. The Regency HX1500 features
D 55 channels D Bank scanning
D Liquid crystal display D all of the above

4. The Lunar GDX-4 antenna covers __ to __ MHz.
Name: _

Address: _

I currently own scanners.

Brands owned: _

~-------------------~

Lunar Antenna
Also included in the grand prize is a broadband
monitoring/reference antenna from Lunar Electronics.
The GDX-4 covers 25 to 1300 MHz, and includes
a 6 foot tower.

tt!" J::Z'&
r-eq€l\o\~ ELECTRONICS INC.

I ~ 7707 Records Street
Indianapolis , IN 46226

r-~-----------------,
I (1 awarded) I
I 1- Regency 260 Base stati on scanner I
I 1- Regency HX1500 Handh eld scanner I
I 1-Regency R806 Mobile scanner I
I I -Lunar GDX-4 Antenna I
I (5 awarded) I
I 1-Regency 260 Base sta tion scanner I
I 1- Regency R806 Mobile scanner I
I (5 awarded) I
I 1- Regency HX1500 scanner I

Send in a photo (like
this one of Mike
Nikolich and his
Regency monitoring
station) and receive
a free gift from
Regency. Be sure
to include your
name, address and
phone number.

Compact Mobile
With today's smaller cars and limited installation space
in mind, Regency has developed a new compact mobile
scanner, the R806. It's the world's first microprocessor
controlled crystal scanner. In addition, the R806 featu re s
8 channels , programmable priority, dual scan speed, and
bright LED channel indicators.

Base Station Plus!
Besides covering all the standard public service bands,
the Regency 260 scanner receives FM broadcast,
aircraft transmissions, and has a built-in digital quartz
clock with an alarm. Other 260 features include 60

Here 's your chance to win a complete monitoring channels, keyboard programming, priori ty control, digital
package from .Regency.Electronics and -Lunar Antennas .- - display and permanent me mory.
18 scanners in all will be awarded, including a grand
prize of the set-up you see above: the Regency HX1500
handheld, the 260 base station scanner, the R806 mobile .
unit, and a Lunar GDX-4 Broadband monitoring/
reference antenna.

55 Channels to go!
When you're on the go, and you need to stay tuned into
the action, take along the Regency HX1500. It's got 55
channels, 4 independent scan banks, a top mounted
auxilliary scan control, liquid crystal display, rugged die­
cast aluminum chassis, covers ten public service bands
including aircraft, and, it's keyboard programmable.
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STEREO DECODER
TOO T. TEMPLIN

Build your own high.fide/ity MTS decoder for the finest in TV enjoyment.

TE EO TV DECODER

CD
00
---J

c...»z
c
»
JJ
-<

AUDIO
CARRIER

4.2MHz

As in the NT SC sys tem. the baseb and
mon o aud io signa l (w hich is the equiv­
alent of the L + R stereo signa l) has a
bandw idth of abo ut 15 kHz . It is tran smit­
ted with 75 us of pre-emp has is. and has a
maximum deviati on of 25 kHz.

At 15.734 kH z is the BTSC pi lot ton e .
Th e pilot is locked to hori zont al sy nc. and
it is used to identify the signal as a BTS C
transmi ssion. thus infor mi ng the televi­
sion recei ver to switch from mono to ster­
eo recepti on . Th e pil ot has a 5-kH z
deviat ion .

Th en co mes the stereo differen ce signa l
(L - R). It is amplitude modul ated ~n a
3 1.468 kHz subcarrie r, prod uci ng a do u­
bl e-si de band sup pressed -c arrie r s ig na l
that spans abo ut 30 kHz . That subca rric r
frequen cy was chosen because it is exactly
twi ce the NT SC horizontal sweep fre­
qu ency. and is . therefore. eas ily sy n­
chroni zed during bot h tran sm iss ion and
reception .

VIDEO
CARRIER

----- ---------6MHz- -------- ----.j

~-----'-----------------g--+_....::....!....::::c..+-1,_... f

I.

1---------4.5MHz-- ------+l

FIG. 1- STEREO-TV AUDIO requi res about twice the bandwidth of a mo no signal.

ca pa ble of keeping the aud io and the vid­
eo porti on s of the signa l sepa rate than
mod ern so lid-state c ircuits . It is that 275­
kH z ga p that allows us to have MTS so und
tod ay.

O n March 29. 1984 . the BTSC (the
Broadcast Telev ision Sandards Co mmit­
tee. whi ch is the present-day equi valent of
the NTS C). proposed guide lines to the
FCC (in BC do cket 2 1323 ) for TV stations
using the BTS C sys tem of mult ichanne l
so und tran smi ssion . That do ck et contains
ge ne ra l technical rules govern ing the use
of the television aud io baseband for use in
th e tran smi ssi on of s te reo tel evi si on
so und . as we ll as a second-lang uage cha n­
nel (SA P. for Second Audio P rogram ).
and a professional cha nne l. (The alterna te
se rv ices were discussed in " Ste reo Audio
for T V. " Radio -Electronics. Februa ry
and March 1985 . and in " Ste reo TV De ­
cod er. .. in the Ma rch 1986 iss ue of Radio­
Electronics.- Editor)

Background
To under stand how we can enjoy MTS

sound. let 's look back to when co lor-T V
standards were form ed . In 1953 the NTS C
(National Te levision Syste ms Committee)
defined the standards lor color-T V broad­
casting that are now used in the U. S ..
Canada. Mexico . and Jap an .

In the NTSC sys tem. 6 MH z is allo­
ca ted for e ach tel evi si on c ha nne l. as
shown in Fig. I. Vide o informat ion is
tran smitted on an amp litude -mod ulated
ca rrie r that extends abou t 4 .2 MH z abo ve
the visua l ca rr ier. Mono aud io is transmi t­
ted on a frequen cy-mod ulated carrier 4 .5
MH L above the vide o carrier. with I00 '/i.
modu lation ca usi ng a 25-kHz deviation of
that carrie r. So a full y modu lated mon o
signa l ca uses the ca rrier to vary bet ween
4.475 and 4 .525 M Hz around the ca rr ie r.

By subtrac ting 4 .2 MH z (top of video)
fro m 4.475 MH z (bo tto m of aud io). we
find that there is 275 kH z of unu sed spec­
trum . That space was orig ina lly a llocated
as a guard ba nd by the NT SC . Th e reason
the guard band was nece ssary was that the
tube-based circ uit s of that e ra were less

A RECENT SURVEY OF TELEV IS ION STA­

tions ac ross the U. S. and Ca nada reveal s
that more than 250 sta tions are now tran s­
mittin g MTS s te reo T V so u nd . So
chances are goo d that at least on e station
in your area is transm itt ing ste reo aud io
right now. You mig ht think tha t you need a
stereo TV or VCR to enjoy MT S. but
cons ider this: For about $50 (fo r a ll new
part s ), you can build o ur add-o n co nve rter,
which wi ll work w ith vi rtua lly any TV or
VC R. A ll co mpo ne nts are readi ly avai l­
abl e . and we ' ve des ign ed a PC board .
which s implifies co nstruc tion grea tly. Th e
c ircuit may be aligned by car. altho ug h
using an oscilloscope will g ive more pre­
c ise resu lts
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PARTS LIST

FIG. 2-EIGHT INEXPENSIVE IC'S are all it takes to provide a high-quality MTS decoder.

J5
HEADPHONES

FJ

IC6
EXPANOERI

DE - EM PHASIS

J3
RIGHT

>--_- - - ----«0) CHANNEL
LINE

OUTPUT

J4
LEFT

>-......------«)) CHANNEl
X LINE
"::" OUTPUT

Other components
F1-Y4-amp, 250-volt fuse
J1- J4-RCA phono jack
J5--stereo headphone jack
L1-33 jJ.H Sl - SPOT toggle switch
S2-SPST toggle switch
T1-l0.7 MHz IF transformer
T2- 25-volt CT power transformer

Note: A drilled, etched, and plated PC
board is available from Tod. T.Templin ,
5329 N. Navajo Ave ., Glendale, WI
53217 for $9.00.

C7, ca, Cl0. C11, C27, C38. C47- 1 jJ.F,
50 volts, electrolytic

C1 2, C23, C25-Q.0022 jJ.F, ceramic disk
C15, C30, C34--C37--D .22 liF, ceramic

disk
C16, G17-Q,47 jJ.F,ceramic disk
Cl8--0.0047 jJ.F, ceramic disk
C20. C2l-Q.0015 jJ.F, ceramic disk
C22, C24-Q.0039fiF.ceramic disk
C26, C29-Q.015 I-lF, ceramic disk
G28. C31, C39-C46-l0 jJ. F. 50 volts,

electrolytic
C33, CSD-C53-2.2 jJ.F. 50 volts, elec-

trolytic
C48-2200 jJ.F, SO volts, electrolytic
C49-470 fiF, 50 volts. electrolytic

Semiconductors
IC1-MC1 358 stereo demodulator
IC2, IC4, rC5, IC7, IC8--LM358 dual op-

amp
IC3-LM1800 stereo decoder
IC6-NE570 compander
01. D1- 1N4002 rectifier diode
LE01. LE02-standard
0 1. 03-2N3904 NPN transistor
0 2-2N3906 PNP transistor
04-2N2222 NPN transistor

IC3 R
STEREO

DE CODER L +
IC4 - a
L-R

REGEN ERATOR
IC5-b
75- Hz

HIGHPASS
FILTER

tCZ -a
ill' BUFFER

IC1
4.5MHz

DEMODULATOR

Jl
RF INPUT

J2
MULTIPLEX
AFINPUT

All resistors are V4-watt , 5% unless oth-
erwise noted,

R1-120 ohms
R2. R7. RS5. RS7-10,000 ohms
R3, R23, R49, R5S, R54-10,000 ohms,

trimmer potentiometer
R4, R6, Al1, A12. R42. R43, R44. R46,

R48. R50. R5l . A59. R60-100,OOO
ohms

R5--2200 ohms
R8-10 ohms
R9, R24. RS1 , R57, R58, R63-l000

ohms
R10, R1 6, A17. R28- 3300 ohms
R13-330,000 ohms
R14, R1 5, A21, R62-4700 ohms
R18--l2,OOO ohms
R19-25,OOOohms. trimmer potentiome-

ter
A20-4S00 ohms
R22, R27-5100 ohms .
R25--S,000 ohms, trimmer potentiome-

ter
R26-1500 ohms
R29-30.000 ohms
RSG-1a,000 ohms
R32, R3S, R39, R4G-20.000 ohms
R34, R41 . R55. R56-39,000 ohms
R36, R38-22,OOOohms
R45--68,OOOohms
R47-470.000 ohms
R52-l00,000 ohms, dual-gang potenti­

ometer
R61- 330 ohms

Capacitors
C1. C4. C13, C32-Q.Ol fiF, ceramic disk
C2, C9, C19-470 pF, ceramic disk
C3, C14-0.05 fiF, ceramic disk
C5--5-60 pF. trimmer
C6-l0 pF,ceramic disk

THE STEREO DECODER DESCRIBED IN THI S

article doesn't use a true dbx decoder.
When we first decided to build an MTS
decoder. we contacted the engineers at
dbx Corporation in an attempt to obtain
engi neering samples of their decoder
IC's. As you may know, however. dbx Cor­
poration does not sell those IC's to un­
licensed persons or companies. and that
includes hobbyists. We were dis­
couraged, but decided to go ahead and
build a converter without the dbx IC·s. and
see just how well it could be done.

The decoder presented here is the re­
sult of that effort, and we believe that it
performs as well as many commercial
units, In addition, none of the electronic
components used are difficult to obtain.
Also.due to a very flexibledesign,you can
interface the decoder to almost any TV or
VCR and obtain very good results. R-E

The circuit
A block diagram of the stereo-TV de­

cod er is show n in Fig. 2 . It shows the
overa ll relation ships bet ween the se pa ra te
sec tions of the c irc uit; Figu res 3-6 show
the det ail s of eac h subsection.

Le t 's start w ith the dec od er section
(sh own in Fig. 3 ). It ce nters around IC l , a

NOISE REDUCTION

Th e L - R signa l is also compressed by
a complex noi se-reduction technique
known as db x te levision noise reduction .
(See the s ideba r for more on db x .) The
leve l of the L - R signal is adjusted to
produce 50 kH z of deviation .

At 78 .67 kl Iz (five times the horizontal
swe ep rate ) is the SA P subcarrier. It is
limited to 10-kH z of deviation and is a lso
db x compress ed .

Last. at 102 .3 kHz (6 .5 tim es the hori­
zo nta l swee p). is the subcarr ier for the
profe ssional channe l. It is not compressed
and is limited to about 3-kHz of deviation .

If the deviations of all sub-c ha nne ls are
ad de d tog ether, the tot a l is 9 8 k Hz
(25 + 5 + 50 + IS + 3). However, the total
deviation is not a llowe d to exc eed 73 kH z
(50 + IS + 3), becau se the sum of the de ­
viations of the L + R and L - R signals is
limited to 50 kH z . Altho ug h that tot al is
grea te r than the deviation of a plain mon o
transmi ssion , it fits into the guard band
with room to spa re .

If yo u' re familiar with the stereo sys­
tem used for FM rad io transmissions ,
you' ll notice that the stereo portion of the
BT SC sys tem is essentiall y the sa me as
that used in FM radio , di sregarding the
SA P and professional channel s . In fact ,
the main differences are the s lightly d if­
ferent frequen ci es of the pilot and the
L - R subcarr iers . We ca n take ad vantage
of tho se similarities by usin g an IC that is
normal ly used to dec ode FM rad io s ig­
nals . Do ing so si mplifies our de sign and
reduces cost s co ns ide rably.

(j)
o
Z
o
II:
I­o
W
..J
W

6
o
<x:
II:

38



6
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TO

NOISE
REDUCTION

STAGE
(FIG.6)

C2;r'
. 002~

RIS
4.7K

C21
.0015

R17
3.3K

R16
3.3K

R19
25K
Ell,.

ADJUST

L+R -=
OUTPUT

. TO
... (--D MATRIX
C27 DECODER
I~F (FlG.7)
50V

C26
.015

C25
.0022

R20 R21
O K UK

-¥ c41
+ 15VJUMPER - i - -, T1 Rl

SEE TEXT..MH' If
.01 5 12011

Cl

.01 II C2 ICI
Jl 470pF MC13S8
RF 1

DECODERINPUT
C3 3 10 STAGE

-= .05 L1
-= 33~H

R2
10K

LED1
~ILDT

C7 C6 ~-

l ....F lOpF "' 15V + 15V

50V -= RS R9 RIO

) + lOll lK 3.3K

J2
MPX C9

C13 1 16 13
AUD IO 470pF .01 C15 C16
INPUT -= R7 14 .22 .47

R3 10K R13
10K + 9 330K

INPUT ~C17

LEVH 1 lQ.T .47
'=" IC3

512 LM1800

+ 15V 2

Cl0 15 4
IIlF R126 R1450V lOOK

4.7K

FIG. 3-THE DECODER STAGE converts the multiplexed audio signal into L + Rand L - R signals.

standa rd 4 .5 -M Hz aud io dem od ulator
that is used in many te levision receivers .
The c ircuit is more or less wha t you find in
the da tabook . The major exception is that
the standard de-emphasis capacitor has
been e liminated in order to ensure that the
L - R s ignal is prese nted to the decoder. If
present , the ca pac itor would ro ll off the
high-frequency L - R sig nal.

The output of IC I is routed to S I, whic h
allows you to choose between the inter­
nally dem od ulated signal and an exter­
nally demodulated one . Buffer amplifi er
IC2-a then provid es a low-impedan ce
source for dri ving IC3 , an LM I800 stereo
demod ulator. As wi th ICI , IC3 is used in a
co nventional manner. Ou r circuit differ s
from the cookbook c ircuit , however, in
that the component values assoc iated with
the phase-locked loop have been altered
so that the loop wi ll lock on the 15.734­
kHz MTS pilot rather than on the 19-kHz
FM-rad io pilot.

Whe n IC3 is locked on a stereo signal,

the outputs presented at pin s 4 and 5 are
the discrete left- and right-chan nel sig­
na ls , respec tive ly. In order to provide
noise reduction to the L - R signal, we
must re-comb ine the discre te outputs into
sum and difference signals . Op- amp IC4­
a is used to regenerate the L - R signal. It
is wired as a difference amplifier, wherein
t he i npu t s a re s u m m e d to g e t her
(+ L - R). Cap acitor C I8 bridges the left­
and right-channel outputs of the demod­
ulator. Although it decreases high- fre­
quency separation slightly, it also red uces
high-freq uency distort ion . After bu ilding
the c ircuit, you may want to co mpare
sound output with and without C 18.

The L + R signal is taken from the
LM 1800 at pin 2, where it appears co nve­
niently at the output of an intern al buffer
amplifier.

The raw L - R signal is app lied to IC4­
b , a 12-kHz lowpass filter. The L + R sig­
nal is also fed thro ugh a 12-kHz lowpass
filter in order to keep the phase shift un-

dergone by both signals equal. If only one
were filtered , there would be a loss of
high-frequ ency separation when the left
and right channel signals were recovered .

Next , as shown in Fig. 4 , the L - R
sig nal is fed to Q2 . That transistor has
three func tions . It allows us to add a leve l
co ntro l to the L - R s igna l path ; it
provides a low source impedance for dri v­
ing the following circuits; and it invert s
the signa l 1800

• (Th ink of the signal at the
co llec tor ofQ2 as - (L - R» . Inversion is
necessary to compensate for the 1800 in­
version in the compander.

Next co mes the expander stage; this is
where we would use a dbx decode r if we
could ge t one (see side bar). At the co llec ­
tor of Q2 is a 75-fJ..s de-emphasis network
(Rn and C29) that funct ions just like the
network associated with Q I (in Fig . 3).
Note that Q2 feeds both Q3 and IC5-a , a
- 12 db per oc tave highpass filter. The
output of that filter drives the rectifi er in­
put of IC6 , an NE570.
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The NE570 is a versatile compand er.
We 'll use it as a simple 2:1expander. The
75-Hz highpass filter at the rectifier input
helps to prevent hum. 60-Hz sync buzz.
and other low-frequency noise in the
L - R signal from causing pumping or
breathing.

TIle NE570 contains an on-board op­
amp: its inverti ng input is available di­
rectly at pin 5. and via a 20K series re­
sistor at pin 6. That's a convenient place to
implement the 390-J..ls fixed de-emph asis
network. The 18K resistor (R30) com­
bines with the internal resistor and C32
(0.01J..lF) to form a fi rst-order filter with a
390-J..ls time constant. Because the inter­
nal op-amp operates in the inverti ng
mode. the - (L - R) signal is restored to
the proper (L - R) form.

The output of the expander drives an­
other 75-Hz highpass filter. but this one is
a third-order type providing - 18 db per

. octave. rollof'L lt too is-used to-keep-low-s­
frequency noise from showing up at the
output of the decoder. Keep in mind the
fact that television audio does not extend
much below 50 Hz. so the filter removes
no significant part of the audio signal. At
this point the (L - R) signal has been re­
stored. more or less. to the condition it
was in before it was dbx companded at the
transmitter.

FIG. 4- THE NOISE-REDUCTION STAGE de-compands the L - R signal, and emulates dbx-style
processing. As described elsewhere in th is art icle (see box), true dbx procesing is not currentl y
possible in a home-built ci rcuit due to the inavailability of the dbx IC's.
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FIG. 5-THE MATRIX STAGE separates the L + Rand L - R sign als into the left- and right-chan nel
compon ents. Op-amp Ica and associated components prov ide an optional headphone output. If you
do not wish to drive a pair of headphones, or plan to use your amplifier's headphone jack for that
purpose, all components to the right of jacks J3 and J4 can be deleted.

Left and right recovery
Op-amps lC7-a and IC7-b are used to

recover the individual channels. First.
lC7-b is configured as unity-gain dif­
ference amp lifier. The (L + R) is applied
to its invert ing input. and the (L - R) sig­
nal is applied to the non-invert ing input.
Therefore the output of IC7-b may be ex­
pressed as - (L+ R) + (L - R) = - L
+ L - R - R = - 2R. Similarly. lC7-a
is configured as a mixing invert ing ampli­
fier. Here. however. both sum and dif­
fe rence signals are applied to the invert ing
input. So the output of IC7-a is - (L + R)

The L + R signal
Referring back to Fig. 3. the L + R sig­

nal from IC3 is fed to a 12-kHz lowpass
filter. IC2-b. with a - 12 dB per octave
slope. That cutoff frequency was chosen
in a somewhat arbitrary manner. We want­
ed to remove as much of the 15.734-kHz
pilot signal from the output of the decoder
as possible . while preserving as much of
the desired high-frequency audio as possi­
ble . So we settled on 12 kHz as a good
compromise.

The output of the highpass filter is ap­
plied to a 75- J..ls de-emp hasis network
(R22 and C26 ). The L + R audio signal is
now restored properly. We feed it through
QI. which is wired as an emitter follower
to provide a high load 'impedance for the
de-emphasis network and a low source
impedance for level control R23. Next the
L + R signal is fed to the matrix decoder.
shown in Fig. 5.
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COMPENSATION

FIG. 6-THE UNREGUALTED POWER SUPPLY shown here pro vides extremely low ripple fo r the MTS
decod er.

FIG. 7- THE COMPLETED STEREO DECODER BOARD. Next ti me, we'll show you how to build the
c irc uit shown here.
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provide high ripple reduct ion . TIle four
2 .2 -fJ.F ca pac ito rs (CSO- CS3) are di s­
tributed on the PC board (which wel l
show next tim e ) to keep the impedance of
the power-supp ly rai ls low. Th at 's impor­
tant to minimi ze cro ssta lk be twe en dif­
fe rent sec tions of the unit.

As show n in Fig . 7 . most of the circuit­
ry we ' ve described mounts on a sing le PC
board . Unfort unatelv, we ' ve run out of
space for th is month. When we co ntinue
we w ill show you how to bu ild the c ircuit.
as we ll as seve ra l methods of connect ing
the un it to a TV or VC R . At that tim e . the
PC pattern will be provid ed . If you wish to
get a head stan . and are planning to pu r­
chase a pre-etch ed board. you ca n orde r
one from the source pro vided in the Parts
List. R-E

TH E MARC H 1985 ISSUE O F RADIO-ELEC­

tronics has a good description of the dbx
system, but we'll summarize the salient
features here. Keep in mind the fact that
dbx operates only on the stereo difference
signal (L - R).
• The signal is compressed at transmis­
sion by a fixed ratio of 2 to 1.
• The signal is pre-emphasized by a
combination of 75-J.l.s and 390 f.ls net­
works.
• The signal is spectrally companded by
a variable ratio that depends on broad­
band frequency balance and signal level.

Of those three functions, spectral com­
panding is the most difficult to comp en­
sate for. We include de-compression
circuits and the proper de-emphasis net­
works, but we decided not to include spec­
tral de-companding in our decoder,based
on the following rationale.

Spectral companding 's primary func ­
tion is to mask high-frequency noise when
the signal is composed primarily of low
frequencies at relatively low levels. It does
so by adding a variable amount of high­
frequency pre-emphasis at the proper
times. If the signal contains relatively high
signal levels across the entire audio spec­
trum, litt le spectral companding is per­
formed . Fortunately, in the real world of
television broadcasting , high-level signals
that extend across the entire audio spec­
trum are fairly common, so little dbx com­
panding actually is performed.

All television stations use sophisticated
audio processing devices to boost the au­
dio level during quiet program material.
and to limit the level during loud material
(like comme rcials). Those devices gener­
ally divide the spectrum into three bands,
and ea ch ban d is ind epend e nt ly
monitored by the processor to ensure that
the levels in each band remain relatively
high.

The end result is that overall modulation
remains high across the ent ire audio
spectrum for most types of program mate­
rial. Therefore, the dbx circuitry would do
little spectral companding, so we made no
attempt to compensate. R-E

- (L - R) = - L - R - L + R = - 2L.
Because both cha nnels have been inver­
ted. the stereo relationship is pre se rved .

Th e two op-a rnps in IC8 provide an
additional stage of amplificati on to dri ve a
pa ir of stereo headphones . If you do n 't
plan to usc headphones . o r if you are
co nten t to use only your stere o's head­
phon e jack . a ll co mpone nts to the righ t o f
line-output j ac ks 13 and J4 may be de­
let ed.

TIle sc hematic of the decoder's power
supply is show n in Fig. 6 . It provides an
unregulated IS-vol t DC output. Tran sistor
Q4 is used as a capacitance mu ltipli er. to
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AN OUTBOARD TUNER lets you use the circu it
w ith a TV that lacks audio ou tputs . Next t ime,
we'" see many other ways of using the circuit.
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board co mputer has no operator interface .
Typically. developm ent systems cos t be­
tween $5000 and $30.000 and require en­
ginee rs to des ir n the ha rdwa re and
programm ers to develop the software in
asse m b ly co de. O nce c ompl eted .
however. the manufacturer has an eco­
nomical system that is custom-tailored to
his app licati on . All software is stored in
ROM. the most sec ure and least expensive
form of data storage.

The personal co mputer offers an alter­
nat ive to the forego ing for si tua t ions
where disk-based operating sys tems and
applicat ions pro gr am s are acce pta ble.
Their use nearly e liminates the need for
the serv ices of desi gn enginee rs. because
all that may be required in the way of
hardware design is a per iphera l board ,
and then on ly when a standard off-the­
shelf product cannot be located .

There are some disadvantages to using
a personal co mputer in a dedi cated control
application . The major one is that they
store their code on disk. Man y dedicated
control applications require that the com­
puter ex ist in harsh environments where
disk drives cannot function re liab ly. An­
other problem is the ope rator interface .
The persona l-co mputer interface has been
optimized for the programm er or data­
entry person . However. man y co ntro l ap­
plication s require highly customized op­
erator interfaces, such as LCD or touch-

R-E

A detailed look at

the Robotic Personal Computer­

the brains inside

the R-E Robot.

ROBOT

The RPe
The Rob otic Personal Computer (RPC )

was designed to brid ge the gap between
the single-board contro llers and the per­
so nal comp uter. Both types of mach ines
have adva ntages and disadvantages. The
co ntro ller is the class ic so lution to prob­
lem s for which microprocessor co ntro l is
required . However. the productive pro­
gramming environment and the rapidly
decl inin g price of the personal co mputer
are now tempting many manu facturers to
incorporate comp lete personal computers
into their prod ucts.

It takes a major com mitment of money
and talent to design a single-board co m­
puter for dedicated control applica tions.
Such a proj ect requires a development
sys tem because the co mpleted sing le-

stand-alone ope ra t ion. battery-back ed
static RAM . and indep endence from trou­
blesom e disk drives once the applicat ion
programm ing is co mpleted . However. we
needed the PC bu s for possibl e futu re
mem ory and input /output expa ns ion of
the robot. With so many ideas and pos­
sibilities revolving around our robot, we
did not want the hard ware to limit us .

After a careful search. we found that a
single-hoard computer that met all of our
req uire ments was not available. Our task
then was to design such a computer. and to
do it on a spartan bud get.

o
o

---~-

Part 2 OUR LAST ARTICLE IN­

troduced yo u to the
R-E Rob ot, and to our project to provide a
sophisticated. yet low-cost . alterna tive to
the expensive hom e robot. This month .
we will look a little more clo sel y at the
Robotic P ersonal Co mputer (RPC). The
development of the RPC represented qui te
a cha llenge . but produ ced an exc iting sin­
g le-board personal computer that ca n be
inter faced with a wide range of off-the­
she lf or custom peripheral s .

Design criteria
Most of our wor k to this point had used

the SBC88 (a s ing le-boa rd co ntro lle r
project described in the Ap ril th rou gh
Jun e , 1984 issues of Radio-Electronics ).
However. we reali zed that that si ng le­
board co ntro ller with its on-board inputs
and outputs was too limited to use for our
robot project. That applied both to the
cont roller' s inpu t/output ca pability and to
the progra mm ing e nvi ro nme nt tha t it
provided . We knew what we needed-the
productive programming env ironme nt of
a pe rson al computer combined with the
econ om y and ruggedn ess of a sing le­
bo ard co ntro lle r. Typi cal s ing le -boa rd
computer featur es that add to that rug ged­
ness include applicatio n code in ROM .
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FIG. 1-BLOCK DIAGRAM OF THE RPC. All major functions of the computer are shown here.

the components. The first step was choos ­
ing the microprocessor. Given the success
of the IBM PC, our first thought , natu­
rally, was to use the 8088 . That micro­
processor is suppo rted by th e lat est
ge neration of software pack ages avail­
able. However, the 8088 requires a large
numb er of support JC 's . The newer 80188
is a highly integrated version of the 8088.
Much of the periph eral support circuitry
requi red by the 8088 has been includ ed on
the 80188 chip (see Fig. 2). That high
degree of integra tion also made it easier to
meet our goa l of a phys ically small circuit
board.

Although dynam ic RAM is less expen­
sive than static RAM , there are several
adva ntages in using static RAM for the
RPC . During the applica tions-software
developm ent process , RAM can be re­
placed with programm ed EPROM's as the
program is develop ed . An EPROM pro­
grammer is includ ed on the board . That
EP RO M progr amm e r a lso progr am s
EEPROM's, which is handy when you
consider that some applications software
will probably need to be developed in the
fie ld . An on-board batte ry keep s the
RAM powered for several mon ths. One of
the disadva ntages of static RAM is the
package size . Provision for special two­
high RAM-stacki ng sockets is included .
Those sockets acco mmodate up to l28K
of RAM/E PROM memory.

Upper memory, norm ally the domain

Designing the hardware
Onc e we knew the overall design of the

RPC , we were faced the task of selecting
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Can you imagine what a robot we could
build with a staff of 250,000 (the entire
readership of Radio-Electronics)? One
key to the success of the R-E Robot is the
collective development capability of that
readership. In an effort to encourage the
exchange of programs, sources of parts,
hardware enhancements, and any other
items of general interest , Radio-Elec­
tronics, Stock Drive Products, and Vesta
Technology are each offering special sup­
port.

Ra~io-Electronics will open a special
section of its new remote bulletin board
system (RE-BBS) to builders of the R-E
robot. You can reach the bulletin board by
calling 516-293-2283.

Stock Drive Products (55 S. Denton
Ave., New Hyde Park, NY 11040516-328­
0200) has agreed to supply a kit of parts
for the drive sub-system, including two 10­
inch pulleys and two 2-inch pulleys. Part
numb er 2Z6-RL11862 is available for
$32.00.

To simplify the mechanical aspects of
building a robot, Vesta will sell, for a lim­
ited time, an aluminum chassis (resem­
b l ing th e one in Fig . 1) at cos t ,
approximately $45. The fully-populated
RPC will be available for $294, including
16K of RAM and the FORTH operating
system. The Board-1 PC board is avail­
able as a bare board for $41, or fully as­
sembled for $289. All source code for
testing the robot and implementing RCL is
available on a 5.25-inch disk for $2.00. All
Vesta products are covered by a 15-day
return policy. MasterCard or Visa accept­
ed; no purchase orders or terms available.
Please add $8.00 for shipping and han­
dling for the computer board. Vesta Tech­
nology, lnc., 7100 w. 44th Avenue, Suite
101 , Wheatri dge , CO 80 033 , 303­
422-8088.

Additional sources for various parts and
sub-systems will be listed in future install­
ments of this article. R-E

of the Basic Input Output System (B IOS )
and system monitor, if present, has re­
ceived special attenti on . An entire 64 K
segment is allocated to 4 byte-wide sock­
ets . The highest 16K contains the BIOS
and power-on reset vec to r. Two more
sockets co ntain 32K of high-l evel lan­
guage and applications code . The fourth
socket is e ither the EPROM programm er
or contains applications code . A complete
memory map is shown in Fig. 3.

The system must support a disk drive
during program development for program
storage and ret rieval. (The disk drive .
however, must not be required in the final
target system. System software must be
ROM based and tailored to ROM-b ased
appli cation s programs.) The disk drive is
invaluable when large amounts of data
must be stored. Disk-drive support there-
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panel displays . Finally, and most impor­
tant , the end product is much more expen­
sive than necessary.

With all that in mind , we set out to
design our RPC, a sing le-board personal
computer. Our design requirements dic­
tated that the result would be a unique
produ ct. The major requirement s were:
• The system must be its own develop­
ment system (like a personal computer).
• The system must be tailored (both in
hardware and in so ftware) to exe cute
ROM -based program s.
• The sys tem must have a readil y acces si­
ble expansio n bus.
• The system must be eco nomica l at the
board level , containing only those co m­
ponents needed to impl ement the desig n
goals (like a single-board computer ).

Onc e the design specifica tio ns were
clear, we drew up some bloc k diagrams.
The trick was to achieve a balance be­
tween all the goodies that co uld be tied
into the system, while preserving eco no­
my of board space and component cos t.
Before long, the design shown in Fig. I
began to take shape . And after several
months of sketching , the first schematics
emerged . A complete schematic of the
final versio n of the RPC will be shown in a
future installment.
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FIG. 3-MEMORY MAP OF THE RPC. Note the
organization of the upper 64K of memory.

fore is includ ed on the board . The Western tio n, a function also included on the
Digit al WDI770 single- IC flo ppy-disk board. The National MM5 8274 real-time
controller supports both 5 .25" and 3.5" cloc k IC is supported by the same battery
drives. The preferred drive is the latest used by the RAM. which provides severa l
Citizen 3.5" model: it offers two impor- weeks of battery operation.
tant advantages: I" overall height and 5- Printer SUpp0l1 durin g developm ent is
volt DC operati on (no other supply volt- required . A single octal driver. togeth er
ages are required). with a few leftover gates is all that is re-

A terminal was se lected as the pro- quired to implem ent a parall el-printer
grammer interface for program develop- port .
ment. The variety of termin als available Interrupts in co ntrol applications are a
ranges from a computer system emulating key feature that must be supported . The
a term inal to a battery-operated handh eld internal interrupt- controll er of the 80 188
unit. The termin al can be removed if it is is not as flexible as an external interrupt-
not req uired by th e appl ica t io n . Of co ntroller, nor will the 80 188's internal
course. the RPC must have a UART to interrupt-controller support a PC-DOS
dri ve th e terminal. Th e S ig ne t ics BIOS . An externa l interrupt-co ntro lle r
SCN2681 was selected. That dual UART must be used in the system. so we selected
is supplied in a 28-pin package. an impor- the Intel 8259 A because the 80 188 sup-
tant consideration when trying to mini - ports that device .
mize bo ard size. The seco nd UART A complete I/O map of the RPC is
channel has selectable RS-232 or direct shown in Fig . 4 .
TT G-I/O.-Th at allows-direct connection-to - - - The -externa l- bus connec tor consider-
inexpensive board-level modems or other ably affects the flexibili ty of the sys tem.
ser ial data-interface units . RS-232 volt- The popul ar ity and flexib ility of the PC
age-levels are generated on-board with a bus led to the selection of that standa rd .
small De-DC co nverter. One problem with that bus is that pe-

Most cont rol and data-acqui sition ap- riphera l boards are plugged-in in such a
plic ations require tim e-of-day informa- way that they mount at a 90° angle to the
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motherboard . Such an arrangement posed
significant packaging problems. To elimi-

continued Oil page 69 .

FIG. 4-THE RPC'S I/O SYSTEM organization is
detailed here.
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FIG. 2-THE 80188 MICROPROCESSOR was selected for our project because of its compatibility with
the 8088 and its high degree of integration.
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Send NOW for your FR EE Heathkit Catalog. I

Send to: Heath Company, Dept. 02 0·494
Benton Ha rbor, Mic higan 49022 I

I
I
I
I

Address _

That's exactly what your home will
be when you fill it with Heathkit elec­
tronic products - products that make
your life easier and more enjoyable.
Within our diverse line are kit and
assembled products sure to enhance
each room 10 your home.

1. Make your entryway
more secure and easy to use
with the Keyless Doorlock.
You'll never agai n be locked ou t
because of lost or forgotten keys.
All it takes is a simple fingertip
entry of a four -digit code, and

the Keyless Doorlock unlocks your door.

2. Add a new
dimension to your
living room with
your own Comput-• • • iiliiiii i
erized Weather
Station. This Digital Weather Station
displays up-to-the-minute temperature,
wind, and barometric pressu re readings,
along with time and da te.

3. Give your kitchen a
unique blend of style
and efficiency with our
Digital Wall Clock. This
easy-to-build kit keeps time
with quartz-crystal accuracy. And
with its simulated oak wood-grain finish
cabinet, you'll have a timepiece that fits into
almost any decor.

4. Put your den to
iIfI!! greater use with this

mM PC AT Compatible
_.- Computer. Do word

processing, persona l
_ account ing and more

when you run exciting
IBM-compatibl e 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 closely
monitor your weight with electronic
precision. And, it's batt ery operated so
it's safe to use right out of the showe r.

6. Add a video
entertainment cen­
ter to your bedroom.
Our 19"-diagonal
stereo 1V kit gives you
an extra-sha rp color­
corrected pictu re with full stereo sound,
and convenient viewing that you can con­
trol from your bed. Comes in a simulated
walnut cabinet that complements your
room.

Make your home
into something special!

7. Transform you warns you when the inside temperature of
rec room into a your freezer rises too high. Prevent water
haven for hobby dam age with our Food Alarm that warns
fun. Put our Deluxe you of water that's where it shouldn't be.
QRP CWTransceiver in this room and en- 10
joy superb HAMradio operation that ex- ", Make YOU!
cells in performance and features. It offers c0n:'mg and going
expandable transmission and reception easier than ever. .
capabiliti es. Your ga.rag.edoor.WIll

open WIth Incredibleit - 8. Give your workbench ease and dependabili ty with our Deluxe
~~ a touch of profession- Garage Door Opener. Easy to install, this
i \O) j 1 alism with this oscillo- opener is du rable and includes a handy
,ll _0 scope. Whether you're a security light.

service technician or a hobb yist,you'll love , ..
the wide range of measu rement capability You II find fun and excitement With
our laboratory-grade Dual Trace 10MHz eveIJ H~at~tproduct. Whether
Oscilloscope gives you. . they re 10 kit form or al re:ady as-/f. / sembled, our products Will help you
9. Add practicality , ;~7' ,. I 1:1 ' enjoy your home more than you
to the utility room ' ever dreamed possible.
and save money, too. j .
Avoid expensive food
spoilage with our Freezer
Alarm that



Protecting creativity
A patent for an invent ion is a gove rn­

ment grant to " .. .the right to excl ude
others from making , using , or se lling ..; "
the invention. The patent may be ma in­
tained for 17 years. A patent is not a
copyright or trad e mark . Co pyrig hts and
tradem ar ks co nfer other rights to crea­
tions , or " ideas." Since co pyrights and
tradem arks protect creative work s they
app ca r similar to patents , but each is com ­
pletely different and serves a different pur­
pose . A copyright protect s the wri tings of
an author against copyi ng . and in some

great portion of their lives study ing the
patent laws a nd prac t ices that ha ve
evolved over the 180 years that the PTa
has been in ex istence.

been helping those who need it with the
paperwork . That makes it eas ier and more
affordable for garage or tab le-top inven­
tors to protect their ideas .

On e way to save money in the patent
process is to co mpose your own applica ­
tion. You should hire a professional to
examine the document , but that will cos t
co ns ide rably less than paying for the tim e
and effort to draft the or iginal. That's not
to say that pate nt attorneys are not neces­
sary. Far fro m it. If your application en­
co unte rs " inte rference" (that 's whe n
another app lica nt claims that he had the
same idea) you wi ll want a profess ional to
ensure that your rights are adequately pro­
tected . Many paten t attorneys have spent a

atent is not-
. for a p I as

APplYing as cost Y
as difficult or . article we

In thiS
t seern· patent

it rnigh obtain a
hOw to , nS the

hOWyoU 'nventlOs ourl
d give Y f the laW.

an tion 0
full protec

of1.'JE. S\foJE.E.NE.'{

IN T IN KER ING A RO UND IN O U R W ORK­

shops, many of us have co me up wi th a
circu it or design that we thin k is unique .
But how do you go about findin g out if
your idea reall y is un ique , and if it is
worth the time and money req uired to ob­
tain a patent?

Ac tua lly, th ou gh th e pro cess m ay
sound inti mid ating , applying for a patent
is a relatively simple task . True , the cos t
of hiring a goo d patent atto rney is high ;
but if you are wi lling to do some of the
work yourse lf, you can save qu ite a few
dollars . In thi s article , we are go ing to
dispe l a few supe rstitions about the patent
process and show you the best ways to
protect your ideas.

There is a down side to the patent pro ­
ce dure. Patent ing demands time for writ­
ing , req uires atte ntion to deta il, and
appea rs to the un initiated as the co mplex
dom ain of the legal professio n. As a re­
sult , tec hnically orient ed people often shy
away from pate nt applica tions and what
see ms like an overwhelming amo unt of
pape rwo rk . But than ks to so me recent
legislation , the situation for invento rs has
improved . Since the Patent and Copyright
Ac t of 1982 was enacted . examine rs in the
Pa te nt and Trade ma rks Office (PTa ) have
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Sir:

Date

(Inventor's Name)

Very Respectfully,

<-.»z
c»
JJ
-<

and Trade mark Office.
The PTO is located at Crys tal Plaza.

2021 Jefferson Davis Highway, Arlin gton ,
VA 22202 . It maint ains the only complete
co llection of U.S . patent literature filed
according to subject matte r. The exam­
iners use one set of search files while the
publi c has access to another co llection in
the Publi c Search Room . Arran ged by
subjec t according to a classification sys­
tem , the patent sea rch files contain more
than 300 classes, and more than 90 .000
subclasses . Cat alogs and a computer sys ­
tem cross-reference the 4 million US pat-

It is respectfully requested that this disclosure be accepted and retained for
two years (or longer. if I later refer to it in a paper filed in a patent
application) under the Disclosure Documen t Program.

Attached is a disclosure of my above-entitled invention consisting of one
(1) sheet of written description and one (1) separate drawing. a $6 check , a
stamped addressed return envelope. and a dup licate copy of this fetter.

Request for Participation in
Disclosure Document Program :
Disclosure of (Your Name)
Entitled : (Name of Your Invention)

Commissioner of Patents and Trademarks
Washington , District of Columbia 20231

TABLE 2-COVER LEITER..

phot ocopi es of it is agai ns t the law.
Copyrights are registered in the Co pyright
Office in the Library of Con gress . (For
more information , writ e to Register of
Co pyrights, Library of Congress . Wash­
ington. D.C. 20540.)

Trademarks relate to any word. name ,
symbo l, or device that is used in trade to
indicate the origin of goo ds, and to dis­
tingui sh them from the goods of others.
Informat ion on register ing tradem arks
can be found in a pamphl et , "Genera l
Information Co nce rn ing Tradem arks ,"
which may be obta ined from the Patent

Location Library
Albany. NY New York State

Library
Atlanta. GA Georgia Tech Library

Baton Rouge. LA Troy H. Middleton
Library

Birmingham, AL Public Library
Boston . MA Public Library
Buffalo, NY Buffalo and Erie

County Public
Library

Charleston , SC Medical University of
South Carolina

Chicago.IL Public Library
Cincinnat i, OH Public Library
Cleveland, OH Public Library
Columbus, OH Ohio State University

Library

Dallas , TX Public Library
Denver, CO Public Library
Detroit, MI Public Library
Durham, NH University of New

Hampshi re

Houston . TX Fondren Library

Kansas City, MO Linda Hall Library

Lincoln, NB Univers ity of
Nebraska-Lincoln

Los Ange les, CA Public Library

Madison , WI Kurt F.Wendt
Engineering Library

Memphis. TN Memph is & She lby
County Public
Library

Milwaukee , WI Public Library
Minneapolis, MN Minneapolis Public

Library

Newark, DE University of
Delaware

Newark, NJ Public Library
New York, NY Public Library

Philadelphia, PA Franklin Institute
Pittsburgh, PA Carnegie Library
Providence, RI Public Library

Raleigh . NC D.H. Hill Library

Sacramento. CA California State
Library

Seattle. WA University of
Washington
Engineering Lib.

St. Louis, MO Public Library
Stillwate r, OK Oklahoma State

University Library
Sunnyvale, CA Patent Information

Clearinghouse

Tempe, AZ Science Library,
Arizona State
Library

Toledo.OH Public Libary
Univ. Park. PA Pattee Librar y, Penn

State Universi ty

TABLE 1-
LISTOF DEPOSITORYLIBRARIES

cases includes performin g and recordi ng
right s. Thi s magazine , for example, is
co pyrig hted , and se l ling unauthorized
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TABLE 3-THE DECLARATION

As a below named inventor. I hereby declare that:

I hereby claim the benefit under Title 35. United States Code, paragraph
120of any United States application(s) listed below and, insofar as the
subject matter of each of the claims of this application is not disclosed in
the prior United States application in the manner provided by the first
paragraph of Title 35, United States Code, paragraph 112, I acknowledge
the duty to disclose material information as defined in Title 37. Code of
Federal Regulations, paragraph 1.56(a) which occurred between the filing
date of the prior application and the national or PCT international filing
date of this application.

The first steps
Before writing patent appl icat ions or

raising the fees for lawyers, you must es­
tabl ish the date when you fir st concei ved
the invention. A disclosure document and
your laborator y notebook together wi ll
sat isfy that need to certify the idea's con­
ception, as well as the building, testin g,
and develop ment of the hardware.

A tale that occasionally surfaces sug­
gests that you mail yourself a registered
letter containing a description of the in­
ventio n, and never open the letter until the
patent court asks for it. That way, you
would have a dated reference for your in­
ventio n. Whi le sending yourself the regis­
tered lett er probabl y wo n' t hurt. the
correct method for establishing the date of
your inventi on is to take advantage of the
inventi on-disclosure process of the PTO.
That process allows you to submit a short
description of the invention and receive a
tim e-stamped receipt of its entry int o the
PTO archives. The PTO assigns a refer­
ence number to the di sclosure and mai ls
the number to you for incl usion in your
patent appl icat ion, should you submit
one. The PTO wi ll maintain the document
for two years after you submit the dis­
cl osure. That descr ipt ion of the inventi on
need not contain the same level of detail as
that in the patent application, but the in­
form ation must describ e the idea suffi ­
ciently to be ju dged the same idea.

That di sclosure document contains spe­
cific sections that fully communicate the
essence of your idea. To int roduce your
discl osure, a standard letter accompanies
the document. A sample of the letter is
shown in Table 2. As shown, the letter
li sts the contents of the submission, and
states that you desire parti cipation in the
prog ram. No te that you must include a
check or money order for $6, and a stamp­
ed, sel f-addressed envelope for the PTO to
return your regi stration card.

TIl e rest of the di sclosure is up to you,
but should contain the following sections:
T itle (the name of the inventi on) : inventor

mixture and use of materi als.
Plant patents cover organic matter such

as flowe rs and vegetables. Lately, those
patents have been used to protect bio­
chemica l devel opm ents such as gene
spl icing.

A struc ture pate nt describ es an objec t.
such as a spoon, and explains how the
object works.

Finally, regular util ity patents are used
to protect processes or systems and to
descr ibe the way a group of components
or materials operate together. That type of
patent usually includes schemat ic di ­
agrams, ' fl ow charts, mechanic al draw­
ings, or combinations of those, together
with descriptions of how the inventi on
works . That type of patent is the one most
likely to be obtained for an electronics­
oriented inventi on .

NoYes

Address:

Citizenship:

Types of patents
Let's briefly ment ion the types of pat­

ents that the government grants, then con­
centrate on the type that usuall y appl ies to
electronics circ uit s and equip ment.

First , a design patent protects the gen­
eral appearance and visual arrangement
of an invention . You may have created a
contro l panel w ith an L ED and knob ar­
rangement that you think is special. The
design patent consists of a professional
drawing of your design , along with the
proper identify ing paperwork called the
declaration .

Ma terials pa tents, usuall y used to pro­
tect chemical formu lation s. descr ibe the

(Day/MonthlYear filed)

(filing date)

(country)(number)

(application serial no.) (Status)
(patented, pending, abandoned)

I hereby declare that a/l statements made herein of my own knowledge are
true and that all statements made on information and belief are believed to
be true: and further that these statements were made with the knowledge
that willful false statements and the like so made are punishable by fine or
imprisonment or both. under Section toOl of Title 18 of the United States
Code and that such willful false statements may jeopardize the validity of
the application or any patent thereon.

Full Name: _
Inventor's Signature: _
Date:

My residence, post office and citizenship are as stated below next to my
name.
I believe I am the original. first and sole inventor (if only one name is listed
below) or an original. first and joint inventor (if plural names are listed
below) of the subject matter which is claimed and for which a patent is
sought on the invention entitled Circuit for a Battery-Powered Wetness
Alarm. the specification of which

o is attached hereto
(check one) 0 was filed on as application # - -

and was amended on =-- -,;--c
(if applicable)

I hereby state that I have reviewed and understand the contents of the
above-identified specification, including the claims, as amended by any
amendment referred to above. I acknowledge the duty to disclose
information which is material to the examination of this application in
accordance with Title 37, Code of Federal Regulations, paragraph 1.65(a).

I hereby claim foreign priority benefits under Title 35, United States Code,
paragraph 11 9 of any foreign application(s) for patent or inventor's
certificate listed below and have also identified below any foreign
application for patent or inventor's certificate having a filing date before that
of the application on which priority is claimed.

Prior Foreign Application(s) Priority Claimed

o 0

ents int o related subclasses. More than 10
mi ll ion foreign patents and about I mi l­
lion copie s of articles from professional
journals are also filed according to the
classification system. The weekly "Of­
fic ial Gazette" outli nes the 1200 or so
patents granted for that week.

Deposito r y lib r ari e s , l o c a t e d
throughout the U .S. (seeTable I ), contain
copies of some or all of the U.S . patents ,
but arranged in numeri cal order. I f you
want a copy of a patent and you know it s
numb er, you can locate a copy at one of
those librar ies, or you can order photo­
copies of the patent from the PTO for 50
cents each.
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the resistance between the elec trodes and
tri gger SCR I. Tha t in turn ca uses a
piezoelect ric sounder to issue an aud ible
alarm . O nce SCR I is tr iggered it stays on
even if the water evapora tes.

What makes the circuit di fferent , and
hen ce patentable, is the fact that whe n no
water is present , SC R I remai ns off and no
curre nt flows through the circuit , exce pt,
of co urse, for leakage . That means th at
the battery co uld last for almo st its entire
she lf life . Now that we have a subjec t for a
patent. let 's see how a patent application
would be prepared

The first part of the applicatio n is ca lled
a declaration. A sample declaration is
shown in Tab le 3 . It co ntains a standa rd
oat h and statement of your intent to file for
patent pro tect ion . If you expect to submit
future patent applications, then make a
few photocopi es with blan ks as show n. In

Best Mode for Carrying Out the Invention :
The invention should be housed in a conta iner having a water tight seal,
and having the electrodes mounted externally to touch the monitored
surface. The battery capacity should equal that necessary to operate the
noise generator plus that necessary to overcome SCR resistance when
the noise generator is turned on.

Brief Description of the Drawing:
Figure 1 is an electrical schematic diagram of the invention. The electrodes
are any metal that conducts electrici ty. SCR1 is an SCA. BZ1 is a noise
generator. B1 is a battery. R1 is a resistor.

Summary:
This invention increases the battery life in a battery-powered alarm which
monitors a surface for wetness . When water wets a surface which is
touched by two electrodes, the wet surface become s a high resistance
circuit connecting a battery to a Silicon Controlled Rectifier (herein called
an SCR). Battery voltage thus connected causes the SCR to conduct.
Because the Se R is in series with a crysta l noise gene rator, the battery
power activates the noise generator thus sounding an alarm to wetness on
the surface touche d by the electrodes. In its monitor state, with no water
on the surface, the SCR operates as a reverse-biased diode. In this state ,
no electric current is required to flow from the battery to the circuit to
maintain the monitor function.

TITLE: CIRCUIT FOR A BATT ERY-POWERED WETNESS ALARM

CROSS REFERENCE TO RELATED APPLICATIONS:
Patent Disclosure (#), '(title)' submitted to the
Commissioner of Patents and Trademarks on (date)

FIG . 1-A BATTERY-POWERED MOISTURE
alarm. The circuit might be patentable based on
the fact that, in the absence of water, the SCR
remains off and negligible current f lows, there­
by conserving battery life .

TABLE 4-THE SPECIFICATION

RIGHTS TO INVENTIONS MADE UNDER FEDERALLY-SPONSORED
RESEARCH AND DEVLEOPMENT: None.

BACKGROUND OF THE INVENTION:
A quant ity of electrical and mechanical water detection and water alarm
mechanisms exists which sense the presence of water and cause either
local or remotely located alarms to sound. Unti l semiconductor electronics
were developed, an alarm capable of sensitivity to wetness has been
costly to build because amplification is necessary and vacuum tubes
require hazardous operating voltages. Semicon ductor electronics devices
have been used to provide the sens itivity to wetness by ampl ifying small
changes resulting from electrica l conduction on a wet floor. The power to
operate these semiconducto r electroni cs devices used in wetness alarms
can be supplied from batteries.
Because batteries wear out, the monitor function provided by the alarm
may cease without external indication provided by extra circuitry.

The patent application
To illustr ate one possib ility for a patent

applica tion, let' s look at the circuit in Fig .
I. The circuit is desig ned to warn of water
or mo isture on a surface, such as a floo r.
O nly slight dampness is required to se t off
the alarm, as any dampness will reduce

(yo ur name and address) ; function (a
stateme nt about what the invention does) ;
use (a description of the invention 's use);
description ( the physical/e lectrical de­
scription of th e inve ntion , with references
to any accompany ing drawi ngs) and dif­
ferences from ex isting devices (a sta te­
ment of how yo ur in vention improves
upon or diffe rs from other devices). As
ind icated in the preceding , you should
include a drawing or drawings of your
invention . For that document , the draw­
ings need not be co mp lete (yo u may be
sti ll develop ing th e invent ion ), but it
should embody the c rea tive part of the
idea .

Your notebook ca n becom e critical in
establishing yo ur rights . Ex perienced pat­
ent app licants use a standa rd log-book
technique , the same as is used in sc ientific
laboratories. Date every thing, show di­
agrams, objects, tests , and result s , and
annot ate every page with the followin g
words: " I have read and und e rstood . "
Have so meo ne (but not a relative) who is
know ledgeable e no ugh to underst an d
what they have rea d, sig n each page . The
notebook sho uld be a sewn-together type,
like a schoo l co py book . Write everything
in ink . Numbe r the pages . To COlTect er­
rors, cross o ut entries and initial them
rather th en erasing. Us e the page numbers
and dates for referenc e within the note­
book . Keep in mind th at the primary use
of the book is to tell the co mplete and
detai led story of how and whe n you ca me
to produce the invention .

With your noteb ook up to da te and your
disclosure receipt on its way back from the
PTO, you are ready to begi n a search for
other patent s that re late to yours (p rior art)
and to prep are your application . If you
would rath er hire a professional for the
sea rch witho ut incurring the full expe nse
of a patent atto rney, yo u may want to ta lk
to a patent age nt.

You ca n find a qu ali fied patent age nt
listed in the Register of Patent Attorney s
and Agents, which can be ordered from
the Supe rintende nt of Documents ; U.S .
Govern me nt Pr in ting Office, Was h­
ingto n, DC 20402 . Th e price is $ 12 . To be
listed , 'pa tent agents must co mply w ith
re gul at ion s that requ ire good moral
charac ter and good reputation, and mu st
have the legal, sc ientific , and technical
qua lification s necessary to render a valu­
able se rvice to appl icants .

Patent agents maint ain access to the
PTO library , prepa re pate nt app lications,
and dea l with the examine rs . Wh ile they
are barred from practicing law and can not
conduct patent litigation , they are usuall y
as qua lified as pate nt attorneys to perform
pate nt searches an d prep are paten t ap­
plications . But for an interest ing experi­
e nce , and to ac q u ire th e know ledge
necessary to fi le future patent applica­
tion s, you can prepa re the pap er work
yourse lf.
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TABLE 6-THE ABSTRACT

TABLE 5-THE CLAIMS

While the first recorded patent grant oc­
curred in the Republic of Venice in 1474
AD, our U.S. patent system evolved from
the 17th century English system, when
patents for inventions weregranted during
the reign of Queen Elizabeth. Across the
Atlantic , the Americans disliked monopo­
lies, but cont inued the patent process be­
cause they recognized the benefits to
society and the just nature of rewarding
innovation.

The earl iest American patent was
granted by the Massachusetts Bay colo­
ny, in 1641 , to Samuel Winslow for a salt­
manufacturing process. As the colonies
prospered, the individual states granted
patents, but the localized process be­
came recognized as inconvenient and ex­
pens ive . Proposals that the Federal
government grant patents and secure
copyr ights were written into the Constitu­
tion. Article 1, Section 8 states: Congress
shall have the power "to promote the pro­
gress of science and useful arts, by secur­
ing for limited times to authors and
inventors the exclusive right to their re­
spective writings and discoveries."

The patent office became a distinct bu­
reau in 1802 when a separate official in the
State Department was installed as the Su­
perintendent of Patents. Patent-law revi­
sions enacted in 1836 reorganized the
office and designated the official in charge
as the Commissioner of Patents. The Pat­
ent Office remained in the State Depart­
ment until 1849, when it was transferred to
the Department of the Interior. In 1925
control of the Patent Office was trans ­
ferred to the Department of Commerce,
where it is today. R-E

A SHORT HISTORY OF THE PTO

velopment. For our illustration there is no
sponsorship. "

In Background ofthe Invention (which
also could be called Technical Field), we
begin to tell the examiner about the inven­
tion . The background should describe the
general nature of the invention and may
include a paraphrasing of the applicable
U.S. patent classification . Following the
general statement, a descrip tion of the
prior art should be included . In addition,
problems that the invention solves when
compared 'with other inventions should be
discussed.

The Summary contains a general state­
ment of the invention. In the summary, we
try to point out the advantages of the in­
vention or describe how it solves the prob­
lems that exist in the prior art. If poss ible,
the concept that makes the invention spe­
cial should be discussed . Parts necessary
to build the inve ntio n (for example,
SCR's, resistors, etc.) should be men­
tioned only to the extent that they contrib­
ute to an understanding of the invention.

In the next section, BriefDescription of
D rawingis ] , we refer to the drawing and
describe the function of the elements. All

continued on page 69

water alarm, the title "Electric Water
Alarm" would not be the best choice be­
cause the essence of the idea is not merely
to sound an alarm to the presence of water.
The alarm might meri t a patent because
the invention's battery will last a long time
and thus allow the alarm to be self-con­
tained and portable. A better title might
be " Portable Batt er y-Powered Water­
Alarm Circuit," or, better yet, "Circuit
for a Portable , Battery-Powered Water
Alarm."

In the paragraph Cross References to
Related Applications, we mention the dis­
closure that was filed previous ly and in­
clude its title and the registration number
supplied by the PTO.

Rights to Invention s made under
Federally-sponsored Research and De­
velopment means what it says . For many
applications, the rights must be shared by
a laboratory or institution funding the de-

2. A circuit as defined in Claim 1 connected such that electric
current is connected from said battery to said noise generator
through said Silicon Controlled Rectifier.

An electric circuit for use in a portable wetness alarm. The circuit senses
the presence of water on a surface and sounds an alarm. When no water
exists, the circuit requires no power from its source because the
semiconductor switch, a Silicon Contro lled Rectifier, remains off and offers
a very high impedance to the power source. As a result, the circuit
performs its monitor function for the battery shelf life withoutreplacement.

a Silicon Controlled Rectifier,
an electric noise generator;
two electrodes ;
a resistor; and
a battery.

What's claimed is:

3. A circuit as defined in Claim 1 connected such that said electric
noise generator operates only when the electrical resistance
between said electrodes decreases.

page 2

page 3

ABSTRACT:

CLAIM:

1. An electric circuit for use in a wetness alarm, said circuit
compris ing:

our sample, the first of those blanks, the
title of the invention, has been filled in
with the name of the circuit.

The rest of the document consists of the
Specification, shown in Tabl e 4, the
Claims shown in Table 5, and the Ab­
stract, shown in Table 6. Let 's look at
those in more detail .

As you become familiar with the speci­
fication, you will realize that it begins
with genera l information and becomes
more detailed as it proceeds. Remember
that the specification must describe the
invention sufficiently to be understood by
someone "skilled in the art." You need
not explain the physics of electricity or
electronics theory.

Let 's consider the title. Placed at the
top of the page , the title should contain
two to seven words, convey the essence of
the idea , and be limited to the matter dis-

-Sussed in the document. For our examRle
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DESCRAMBLING

This month we show you how to build
and align a gated-pulse decoder.

Part 7 LAST T IM E WE LOOKED

at a pract ical decoder
for the sinewave scram bling system . Th is
month we ' ll look at anot her practi cal de­
scrambler. It will decod e the ga ted-pulse
system .

Gated-pulse descrambler
The popul ar gated-pulse system ope r­

ates by suppressi ng the sync-pulse level
so that the amplitude of the video signa l is
high er than that of the sy nc tips . That
throws off the T V' s sy nc circ uit, whic h is
designed to assume that the highe st am­
plitude signa l is the sync . The result is a
picture that roll s , tears , and is ge nerally
unwatch abl e .

A 15 .734-kH z re ference signal is used
in restoring the sync. That signa l is modu­
lated onto the c ha nne l' s aud io carrier,
which is located 4. 5 MHz above the video
center frequency. The aud io signal may be
scrambled or unscrambled . If sc rambling
is used, it is don e by stripping the aud io
away from the main audio channel and
locat ing it on a 3 1.5-k Hz subcarrier.

In orde r to decode a ga ted- pulse signal,
we have to restore the correct sync-to­
video-a mplitude relation shi p. The circuit
show n in Fig . 1 does just that. Let 's see
how it works.

The sc rambled signa l is fed to jack JI
and coupled to ICl , an MCl350 variabl e­
ga in IF amplifier. The ga in of that stage is

WILLIAM SHEETS and RUDOLF F. GRAF

determined by the instantaneous voltage
at pin 5 . Maximum gain , about 20 dB , is
achieved whe n that voltage is +5 . Rais­
ing the voltage at pin 5 causes the ga in to
drop. For instan ce , at + 6 volts , gain
drops to about 12-14 dB . Th at feature of
ICI gives us a way to restore the proper
relationship between the sync and the vid­
eo . That is, raising the gain of that stage
during the sy nc pul ses will cause the peak
sync tip to once agai n have a higher ampli­
tud e tha n the peak video. Gain is rai sed by
applying a negative- goin g pu lse to pin 5 .

The majority of the decod er's circuitry
is used to generate the required pul ses. A
portion of the amplified RF-input signa l,
taken from the output of ICl, is coupled to
IC2 , an MCI330 video detect or/amplifier.
Th at IC has a gai n of about 30 dB. TIle
output, at pin 4, is a scra mbled video
sig na l. That signal is fed to IC4 , a n
MCI 358 TV- sound IF amplifier. Amo ng
oth er thin gs , that IC functi ons as a quad­
rature FM detector and a limiter. The L2­
C IS net wor k is used to tun e the detector to
4 .5 MH z.

Remember that the decoding reference
signa l is modul ated onto the 4. 5-MH z
so und carr ier. It is ex trac ted from the car­
rier usin g an MCI 310 FM- stereo PLL de­
modulator, IC5 . That IC contains a PLL ,
audio demodu lators , a pilot- carrier out­
put , and a stereo- lamp output , whi ch is
used as a pilot-carr ier detector here .

The audio signal app ears at pin 12 of
IC4 and is co upled to IC5 via a high pass
filter «m ,C28 , R18 , and RI9). Resistors
R20 and R21 are used to determine the
frequency ofICS's internal VCO. By vary­
ing the setting of R21, the VCO shou ld be
made to run at 4 times the horizontal fre­
qu ency, or at approx ima tely 63 kH z .
When that is done , a l5.734-kHz signal
appea rs at pin 10. Th at signal is ampl ified
by QI and passed to IC6 , a CD4528 dual
mon ostable multi vibrator.

The du al monostabl e handles the task
of ge nerating the missing sync pul ses.
TIle signal at the coll ector of QI is fed to
one monostabl e at pin 4 . That monostab le
ge nerates wide (30 to 60 u s) pul ses, with
a repetition rate of 1/15.734 kH z, at pin
13 . That pul se train is used to trigger a
second monostable mult ivibrator (pin 12)
which ge nerates a nominal ll-/-l s pul se
every 63 u s . The network con sisting of
R28, R31, and C34 sets the pul se width of
the first monostable ; the network con sist­
ing of R32, R31, and C35 se ts the pul se
width of the second mon ostable . Since
the second monostabl e is trigge red by the
falling edge of the pulse from the first
monostabl e , we ca n co ntro l the pos ition
of the l l-p.s pulse gene rated by the seco nd
monostabl e by varying the length of the
pulse ge nerated by the first monostable .
Therefore , we can plac e the ll-/-l s pul se
anywhere we want du ring the video- line
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interval. Of course, we want to time it so
that pulse coincides with the sync-pulse
intervals. Potentiometer R28 sets that tim­
ing , and potent iometer R32 is used to
tailor the pulse-width output to II us.

The CD4 528 outputs both a positive­
(pin 10) and negative- (pin 9) going pulse
train. As previously mentioned , for de­
scra mbling we need a negati ve-goin g
pulse. That circuit could also be used to
scramble a signal. That is done by select­
ing the positive-going pulse . Switch S I is
used to select the appropriate polari ty. If
you are always go ing to use the circuit for
the same application, the switch could be
replaced by a jumper. Resistors R29 and
R30 form a voltage divider that drop s the
amplitude of the pulse train to the appro­
priate level for the AGC circuit of ICI .

The RF output of the circui t is taken
from pins I and 8 of ICI. A tuned circ uit
consisting of C6 , R6, and T l provides a
way of coupling the output of the IC to a
typical 75-ohm load connected to 12.

Note that in the gated-pulse system, the

pulses within the vertical-blanking inter­
val are not altered . That's because some
more complex variations of the ga ted­
pulse scrambling technique hide their de­
scrambling information within that inter­
val; this circuit will not decode signals
whose descrambling information is hid­
den in that way. Therefore, the scrambling
signal is suppressed during the vertical­
blanking interval. When the scrambling
signal is suppressed, there is no input to
pin 2 of IC5 , causing pin 6 of that IC to go
high . The result is that transistor QI is cut
off duri ng the vertical blanking interval,
and the monostable is not triggered .

In some systems audio is "scrambled"
by stripping it away and hiding it on a
31.5-kHz subcarrier. The audio is re­
covered by IC5 , with right-channel and
left-channel information appearing at pins
4 and 5 . Since convent ional television
sound is monophonic , we only need the
audio at one of the pins. Therefore , the left
channel audio at pin 4 is coupled to IC3 ,
an LM386 audio amplifier via C33, and a

de-emphasis network that consists of R14,
C19, R15, and C2 1. The output of IC3 is
suff ic ient to dr ive a standard 8-o hm
speaker. Volume can be adjusted using
R16. If the audio is not "scrambled", the
audio circuit ju st described is not needed
and therefore can be eliminated .

Building the circuit
With the possible exception of the coi ls

and the tr an sforme r, all compon en ts
should be easy to locate . In addition, a
comp lete kit of parts , including coils , PC
board, etc., is available from the supplier
ment ioned in the Ordering Information. If
you' d like to etch your own board , lise the
pattern that is provided in PC Service . The
parts-placement diagram is shown in Fig.
2 . A photograph of the completed board is
shown in Fig. 3 .

Note that coil L2 is a custom compo­
nent and is available only from the sup­
pli er men tion ed ; its cos t is nom inal.
Transformer T l consists of two windings
on the same V4-inch form. The primary is



Ordering Information

The following are available from
North Country Radio , P.O. Box 53,
Wykagyl Station, New Rochelle,
NY 10804: Complete sinewave de­
coder kit, including PC board
(metal box for interface circuit not
inc luded), item SW-1, $52.95 plus
$2.50 postage and handling; Pulse
decoder kit, including PC board,
item PD-1, $54.95, plus $2.50
postage and handling; Outband
decoder kit, includinq PC board,
item OB-1 , $34.95 plus $2.50
postage and handling. All three
kits can be purchased together for
$129.95 plus $3.50 postage and
handling. The LX10-33coil is avail­
able separately for $4.00 , plus
$1 .75for postage and handling. NY
residents please add appropriate
sales tax.

The authors of this series on
television scrambling and de­
scrambling have written a com­
prehensive book on the topic .
Entitled Video Scrambler and De­
scrambler for Satellite and Cable
TV, it is available as book no.
22499 from Howard W. Sams &
Co., Indianapolis, IN 46268.

R16
VOLUME

--II-~j2

RF
-=' OUTPUT

01
+ 12V--11..--.

FIG. 2-PARTS-PLACEMENT DIAGRAM for the gated -pulse decoder. Most of the circuit's components
mount on the PC board.

FIG.3-THE COMPLETED BOARD should resemble the one shown here. The locations of several key
components have been noted.

6 turns of No. 22 ena me led wire, cen ter­
tapped; the secondary is one tum of No .
22 enameled wire . Co il Ll co nsists of 8Y2
turns of No. 22 enameled wire on an 8-32
screw. After winding the co il, rem ove the
screw and replace it with an appropriate
tunin g core. As discu ssed last time, that
core can be removed from a co il scav­
enged from an old rad io or TV set. An

oriented component s , and any other er­
rors . Measure the resistance between the
supply and gro und rails with an ohm­
meter. It should be severa l hundred ohms.
If the resistance is less than abou t 100
ohms, something is wro ng .

If all is OK, connect a signal genera tor
set at 61.25 MHz or 67 .25 MHz (Channel
3 or 4) betwee n the input and ground . Set
R22 so that + 5 volts appea rs at pin 5 of
ICI. Set R21, R28, R30, and R32 to their
center positions . Connect an oscillosco pe
via an RF detector probe to the seco ndary
of TI.

Ampli tude-modulate the output of the
signal generator 80% with an externa l 1­
kHz , I-milli volt signal (one technique for
doing that was discussed in the last insta ll­
ment of this series) . Adjust C6 for max­
imum output. If all is as it should be, you
should get a total gai n of 15 to 20 dB from
ICI. With a l-rnillivolt input. the output
will be betwee n 5 and 10 millivolts .

Next, conn ect the osc illoscope to pin 4
of IC2. You should see some trace of 1­
kHz mod ulation. Adjust Ll for maximum
modulat io n on the osci l lo scope . A l­
though the level is not critica l, if every­
thing is OK, the signal should peak at
about 200 mV.

Next, con nect a Channel-3 or Chan­
nel-4 RF signal source to the circu it's in-
put. One goo d source for suc h a signal is a
VCR. Co nnect the scope to pin 12 of IC4 j;
and adjust L2 for maximum signa l (max- E
imum recovered TV audio). You should 5i
get 100 milli volts peak-to-peak , or more. -<
If IC3 is used . co nnect a speaker to its
output (pin 5). Tempora rily, jumper C2 l

IC6

C6 IC1T1

Checkout
Once all compo nents are mount ed on

the PC board , chec k the board for so lder
bridges , poor co nnec tions , improperl y

appropriate core is also manu factured by
Mid land Ross, Cam bion Division (One
Alewife PI., Cam bridge MA 02 140); it is
part num ber 515-3225-03-21-00 .

IC2

IC301
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. .
FIG. 4-WAVEFORM AT THE COLLECTOR OF Q3. Scope settings are 10 ms/div and 5 volts.

FIG. 5-WITH THE OSCILLOSCOPE CONNECTED acrossR30, adjust R32 until th is waveform appears.
Oscilloscope settings are the same as in Fig. 4.

sions, written author ization from th e
progra m provider must be obtained
first. Do not perform ANY of th e fol­
lowin g tes ts without such authoriza­
tion.

To check out the circuit on a scra mbled
transmi ssion , co nnect the decoder be­
twee n the cable-co nverter box and the
TV's RF input. Set the TV to Channel 3 or
4 as appropriate . Set the converter box to a
scrambled channel. Using trial and error,
adjust R30 and R31until the picture locks
in. If you have difficulty, also adjust the
settings of R21 and L2. It may take some
time and patience , but if the circuit is
working properly, as verified in the pre­
ceding tests, the picture will eventually
lock in.

Next time we' ll look at a descrambler
for the outband system. R-E

Slowly adj ust R2 1 unt il the waveform
shown in Fig. 4 " pops in." That indicates
phase lock.

Next, connect the oscilloscope across
R30 . Adjus t R32 until the waveform
shown in Fig . 5 appears. Then connect the
osci llosco pe to pin 7 of lC6 and vary R28.
You should see a pulse whose width varies
with the setting of R28. That checks out
lC6 and its associated circ uitry. Finally,
connect the scope to pin 5 of lCI . Adj ust
R30 to obtain a I-volt negative-going
pulse , riding on a +6-volt DC level.

Before trying the circuit out on an actu­
al scrambled tran smi ssion , heed thi s
warning: Una uthor ized use of a circuit
to decode scr a m bled transmiss ions
ma y be illegal. This project is not in­
tended for such use . If you wish to use
the project to decode such transmis-

PARTS LIST

-GATED PULSE DECODER
All resistors V4 watt , 10%, unless noted
Rl-1500 ohms
R2, R28, R30, R32- 10,OOOohms, trim-

mer potentiometer
R3- 22,OOOohms
R4, R29-l0,OOO ohms
R5, R7, R8, Rl3-47 ohms
R6, R23-l000 ohms
R9, R27, R3l-3300 ohms
Rl 0, R2Q-4700 ohms
an. R12-470 ohms
R14, Rl5--6800 ohms
R16-10,OOO ohms, potentiometer, log

taper
R1 7- 10 ohms
R18, R19-33,OOO ohms
R21 - 50,OOO ohms, trimmer potentiome­
ter
R22- l megohm
R24-150,OOO ohms
R25, R26-3900 ohms
R33-390 ohms
Capaci to rs
Cl -C3, C5, C8, Cl0, C18, C19, C2l,

C27-C29-470 pF, ceramic disc
C4-not used
C6-3-40 pF, trimmer
C7, C16-1 2 pF, NPO
C9, C20, C33-10 f.l.F, 16volts, electrolytic
C11-56 pF, NPO
C12- 100 pF, NPO
C13, C22--Q.01 f.lF, Mylar
C14, C31, C32, C34--Q .Ol f.lF. ceramic

disc
C15--68 pF, NPO
C17- 220 pF, NPO
C23-470 f.lF, 16 volts, electrolytic
C24--Q.39 f.lF, Mylar
C25, C26-0.22 f.lF, Mylar
C3D-O.047 f.lF. Mylar
C35--0.0033 f.l. F, Mylar
Semi co nducto rs
IC1-MC1350 IF amplifier (Motorola)
IC2- MC1330 video detector (Motorola)
IC3-LM386 audio amplifier (National)
IC4-MC1358 audio IF amplifier and de-

tector (Motorola)
IC5-MC13l 0 FM stereo demodulator

(Motorola)
IC6-CD4528 dual monostable multi -

vibrator (RCA)
Q1- 2N3565 NPN transistor
D1-1N4001 diode
Other compone nts
Li - see text
L2-18 f.lH, LX10-33, see text
Tl -see text
Sl -SPST, toggle or slide, optional
Jl ,J2- phono jacks
Miscellaneous:PC board . speaker (8
ohms), wire, solder, etc.

to pin 12 of lC4 using a O. I-JJ.f capac itor.
Adjust L2 for maximum audio. Note that
the audio may sound " tinny" but that is
because the de-emphasis circuits are by­
passed for this test.

Next, apply a 50-millivolt, 15 .7-kHz
sinewave from a signal generator to the
junction of C28 , C29 , and R19. Connect
the oscilloscope to the co llector of QI.
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A home or small-business intercom needn 't be expensive.

Our economical system uses standard pulse-dial telephones,

and has options for a PA system-with music !

NINE-STATION INTERCOM
DWIGHT MORRISON

IN STA L LI N G A B U SIN ESS-TELEPHO N E SY S­

tem can be an expens ive proposition . But
if you have several unu sed pu lse-d ial tele­
phones lyin g aro und. you ca n use them
and cut cos ts dramat ically by buildin g our
simple co ntrol center (for about $50). The
contro l ce nter provides a switchboard-like
fu nction allowing anyone of nine phon es
to call any other. In addition , one station
ca n be set up as the of fice PA sys tem; to
make an announce me nt fro m any station.
ju st dial the statio n ass igned to the PA.
The PA sys tem ca n prov ide background
mu sic (from any so urce) while no an­
nouncemen t is bein g made .

System features
Nea rly any teleph one with a pulse-di al

output may be connected to the contro l
ce nter. For exa mple, a standard rotary­
d ia l telephone, a pu shbutton phone, a
spe akerphone, or even a co rd less phone
could be used . (See this story 's lead pho­
to.) Each telephone may be located as far
as 2000 feet from the co ntro l ce nter; inter­
co nnect ions are made with standa rd four­
co nductor 22-ga uge telephone wire .

Stand ard teleph one-ring genera tors re­
quire a spec ial 90-vo lt. 20 -Hz power sup­
ply. Building such a circ uit is ex pens ive as
well as di fficult because co mponents are
hard to obta in. Therefore, the co ntro l cen­
ter generates its own spec ial ring and dial
tones .

The co ntro l ce nter provides a LIGHT

output to illumin ate a "busy" LED in­
sta lled in eac h sta tion. A ll LED's light up
whenever any station is off hook.

How to use it
Operatin g the intercom is simple. Pick

up the phone at any stat ion: youl l hear a

dial tone in the earpiece , and all LED's
will ligh t. Now you can dia l any station;
while dialing occurs, all of the LE D's wi ll
flash . After dialing , you' ll be able to hear
the ringback tone in the ea rp iece . In add i­
tion, the station you dialed wi ll buzz for
about one second. If no one answe rs at
tha t station, you can call again without
hanging up.

If someo ne at a different station picks
up his phone , he ca n join in the co n­
versation. That " party-line" effect can be
used for simulating a co nference ca ll. For
example, if two peo ple are talk ing and
decide that they'd like to incl ude a th ird ,
they should hang up, and one should ca ll
the th ird . After giv ing him time to answer,
the one who hung up can pick up his
phone and join the conversation.

Circuit operation
The schematic diagram of the contro l

ce nter is shown in Fig. I . The heart of the
circuit is an M-959 IC , manu factured by
Teltone (P. O. Box 657 , 1080 1-120th Ave­
nue N. E., Kirkland , WA 98033-065 7).
The M-959 is a CMOS device that co unts
dial pulses and provides an encoded bin­
ary represent ation of those pulses . For
exa mp le , if the digit nine were d ialed. the
0 0- 0 .1outputs would conta in logic levels 10
01. The M-9 59 also provides a logic-level
indication of hook status (ou) at pin 13.

Whe n any station goes off hook . cur­
rent flows through the co ils of relays RYIO
and RYII. so the ir contacts close. Relay
RY10supplies power to the LEO 's in eac h
station. and relay RYlI gro unds the LC

(Loo p Current) input of IC I. That fo rces
the O H output to go high .

The SR flip-flop co mpose d of IC4-c
and IC4-d does not change state . but the

astable osc illator composed of IC5-a and
IC5-b turn s on because both O H and pin 10
of IC4- c are high . That astable is what
prov ides the dial tone , which is fed to the
talk circuit via RI2 and C 12.

Whe n a digit is dial ed , relays RYIOand
RYII " follow" the dia l pul ses-i . e . ,
their contacts make and break a num ber of
tim es according to the digit that was di ­
aled . After dialing stops , ICI places the
encoded binary digit on pins 8- 11. In ad­
diti on , ICI's STB output (pin 12) goes high
for 200 ms.

There is no station one in this sys tem .
The reason is that the circuit cannot dis­
tingu ish well between going off hook and
dialing the digit one. The fou r gates of IC3
are used to ensure that only stations grea t­
er than one are ca lled . Those gates are set
up as a three- input OR gate. The inputs of
the gate are co nnected to the 01 -03 outputs
of IC I, so any station greater than one will
cause the output of IC3-d to go high . That
signa l is NANo-ed with the STB output of
IC I by IC4- a , and the co mbined signa l is
used to trigger IC6. a 555 timer operated
in the one-shot mode .

With the compo nent values show n in
Fig. I, the output of the 555 will remain
high for about one second . The output of
IC4-a also rese ts the IC4-c/IC4-d fli p­
flop, thereb y disab ling the ring genera to r
(lCS-a and ICS-b ).

The 55S's outpu t (pin 3) enab les the
astab le co mpo sed of IC5-c and IC5-d ,
which osci llates at a frequency of abo ut
1000 Hz. That astab le supplies the d ial
tone . which is fed to the talk circuit via
RI S and C12.

In add ition, the 555's output is invert ed
by IC4-b and that signa l is used to strobe
the binary outputs of ICI into IC2 . a 4-
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outputs fro m IC2 are wired in a simi lar manner.CfJ
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to-16 line decoder that wor ks as follow s .
Ass ume that station two was d ialed . Th en
pin 10 of IC2 will go high and turn on
transistor Q I . which will in turn ena ble
relay RY I. At that poin t . 16 volts will be
present at pin 9 . the S2 output. of TS I . the
20-termina l strip. That voltage wou ld the n

dri ve the buzzer in station two .
Whe n the co nversation ends, both par­

ties hang up. Then relays RYIO and RYII
will de-energize . That will ca use all the
LED 's in the c ircuit' to extinguish , and it
wi ll allow ICI 's LC input to float high .

Diod es DlO-Dl3 rect ify the 12-volt AC

inpu t; IC7 , a 7805 reg ulator provides + 5­
volts for the logic IC' s , Resistors R17,
R18, and R I9 provide + 16-volts to oper­
ate the relays and the buzzers . Co il Ll ,
which is actually the prim ary of a 500­
ohm audio transformer, filters power-sup­
ply hum from the talk circuit.
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FIG. 3-AN LED , A BUZZER, and a resistor should be mounted in each telephone.

FIG. 2-MOUNT ALL COMPONENTS as shown here . The terminal strip (TS1) is composed of ten dual
terminal strips.

{CJ REDO TALK
TO

TELEPHONE GREEN GROUND

~
YELLOW S2-SlJ" TO

// CONTROL
8Z1 CENTER

LEDl

RI
1.5K

BLACK LIGHT

PARTS LIST
All resistors are V4-watt 5% unless oth-

erwise noted. .
R1-R9, R1 2, R15-10,OOO ohms
R10, R13-1 megohm
R11, R14, R16--100 .000 ohms
R17-4.7 ohms, 1 watt
R18, Rl 9-1 5 ohms, 1 watt
Capacitors
Cl, C4, C5-1000 f.tF, 35 volts, electrolytic
C2, C1o-<J .l f.tF, ceramic disk
C3, C7, Cll, C12-4.7 f.tF, 35 volts, elec-

trolytic
C6, C9-0.01 f.tF, ceramic disk
C8----{).022 f.t F, ceramic disk
Semiconductors
IC1-M-959 dial-pulse counter (Teltone)
IC2-4514 4-to-16 line decoder
IC3-4001 quad NOR gate
IC4, IC5-4011 quad NAND gate
IC6--555 timer
IC7-7805 5-volt regulator
01-013, 015-1N4001 rectifier
014-1N4733 5.1-volt, 1-watt Zener diode
Q1- Q9-2N2222
Other components
Fl-D.5 amp, 250 volts
RY1-RY9-reed relay, 12 volt
RY10, RY11-reed relay, 5 volt
L1-500-ohm audio transformer (see text)
S1-SPST toggle
Tl-12-volt, 0.5-amp wall transformer
TS1-20-position terminal strip (see text)
TS2- 2-position barrier block
XTAL- 3.58 MHz, color-burst
Miscellaneous: Enclosure, fuse hold­
er, telephone wire, 12-volt piezo-elec­
tric buzzers, LED's, and resistors for
telephone stations, etc.
Ordering info
Note: The following are available from
COM-TECH, 1856 S. Highland, Jack­
son, TN 38301: PC board, IC1 (M-959),
IC2, and L1, $34.95; 12-volt, 0.5-amp
wall transformer, $11.95; 12-volt DC
latching relay wi th 3-amp contacts,
S19.95. All orders add $3 ($5 Canada)
for shipping. Foreign orders must in­
clude U. S. funds and $8.00 for ship­
ping. Tennessee residents add 7%
sales tax .
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Assembly
Terminal strip TSI is composed of ten

terminal-stri p pairs ; each PC-b oard pin
and screw terminal is located 0. 2" from its
neighb or. Radio Shack and Digi-key (P.
O. Box 677 . Thi ef Ri ver Falls. MN
56701 ) se ll connect ors from different
manufactu rers that will fit the boa rd .

Foi l pattern s for etching a suitable PC
board are shown in PC Service . Beware
that the board is double-sided , so, if you
etch your own board, you' ll have to make
provision for sol deri ng all co mpo nent
leads (about 200) on both sides of the
board . Alterna tively. you can buy a board
from the source menti oned in the Parts
List. The commercially available board
has plated -th rough holes.

Wheth er yo u buy or bu ild your PC
board , check it ca refully for shorted and
open traces before mounting any compo­
nents . Then, after so lving any probl em s.
so lder the co mponents to the boa rd ac-

cording to Fig . 2. Mount the low-profil e
component s and IC sockets first.

Don 't insert the IC' s in their socke ts
unt il you perform the initial check -out.
The excepti on is IC7 (the 7805 ); bend its
legs 90° so that it rests flat again st the PC
board . Sec ure its tab to the board.

Lay the PC board on a non-conduct ive
surface and connect a 12-volt AC source to
the board throu gh a V2-amp fuse. Measure
the voltage at the input terminal of IC7; it
should be about l6- volts DC. The output
of IC7 should be between 4. 8- and 5 .2­
volts DC. If those voltages are correct ,
remove power and insert the IC' s in the
appropriate sockets.
Testing

You' ll need to add a buzzer, an LED.
and a resis tor to (at least) two telephone
sets as shown in Fig . 3. Four wires co n­
nect each phone to the contro l center:
three for the talk, light , and gro und cir­
cuits , and one from each phone to the

proper S2-sooutput. At the phone end, the
red and green wires goi ng to the teleph one
should connect in parallel with the corre­
sponding wires already in the telephone . .
The other two wires are co nnected to the
LED and the buzzer as shown.

With power disconnected, connect two
teleph ones to the co ntrol center. Apply
power, and lift the handset from the base
of one teleph one . All the busy LED 's
should light up, and a dial tone sho uld be
heard thro ug h the han dse t. Dia l the
num ber corresponding to the other tele­
phone . TIle busy LED's should flash dur­
ing dialin g . After dialin g, a ringback tone
should be heard over the handset , and the
other phone sho uld buzz, both for about
one second. Lift the handset from the
other phon e , if all is well , you sho uld be
able to communicate over the two hand­
sets.
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YElLOW

To verify that all other channels are
work ing correct ly, repeat the above test
whi le co nnec ting one test phone to eac h of
the S2- S0 pins of TS I.

~ •.•••..:5 }. U~~R
~ CIRCUIT

I
I
I

FIG. 7-YOU CAN CONNECT a latching relay as
shown here. Dialing its station once turns the
relay on ; diali ng it a second time turns it off.

Options
One very useful option is to add a pag­

ing/background music circuit , as shown
in Fig . 5 . The relay is norm ally off, so the
music source (JI ) is connected directl y to
the line output (J2) throu gh the upper set
of contacts . But when that stat ion is
ca lled , the relay activate s, and the talk
circuit is connec ted to the line output.

The 5 2- SOoutputs of the control center
can be connected to devices other than
teleph ones . For exa mple , you co uld use
one output to acti vate the "page " featur e
of a cordless phone . You could page
someone carrying a cord less phone by
connecting the paging switch in the base
station to the control center as shown in
Fig . 6 .

Another option is to conn ect a latching
relay to one co ntro l ce nte r output as
shown in Fig . 7 . Each time the station that
circuit is connected to is ca lled , the output
of the relay wou ld change state .

There are many other uses for the cir­
cuit. For example , you co uld co ntro l the
latchin g relay from a cordless telephone to
pro vid e re mote contro l of an e lec tric
garage -door opener. Man y other uses will
doubtless occ ur to you as you pond er the
possibilities! R-E
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Installation
If a probl em is detected during testing ,

trac k down the so urce and correc t it.
When all circuits work, mount the PC
board in a suitable enclosure . as shown in
Fig. 4.

Then you ' Il want to wire your prem ­
ises . Each telephone can be located as far
as 2000 feet from the control center. When
installing ca ble , don't route it nea r high­
voltage AC wiring becau se hum could be
induced in the sys tem .

All red wires from each te lephone
should be connected together and to the
talk terminals of TSI. Likewi se, all green
wires should go to the ground , and the

--black-wires to the ligh t terminals of TS I.
Each of the ye llow wires should be sepa­
rat el y conne cted to one of the S2 -S0

terminal s of TS I.

J I

!.M.USIC
"::' INPUT

J2

..........---------\-.~-;-.· ·-· ·· . ·-••••-.-'-EO-.~O~~~T

{

CJ-- - - - ......c!.!RE~DD TALK

TECLIER~C~UDITNE . J------.-------~!>±i'C::> GROUND

FIG. 6--CONNECT A WIRELESS PHONE as shown here.

FIG. 4-MOUNT THE PC BOARD, fuse, and power switch as shown here. Run the interconnecting
wires through a hole in the rear of the box; insulate the hole with a large grommet.

FIG. 5-ADD A PAGING/MUSIC circu it as shown here. Connect the mus ic input to the output of a
transistor radio or another suitable source.
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ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

Whats been happening in semiconductors the past year?
Blue and green LEOs, databooks on diskettes, and more.

What's New in
Solid State
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World 's fas test switch
The fastest sem iconductor device ever

built was demon strated recentl y. Sc ien­
tist s at AT&T Be ll Laboratori es (600
Mo untain Ave., MlIITaY Hill , NJ 07974),

Mean-green
phosphor

Hitachi (1800 Ber­
ing Dr ive r-San Jose ,
CA 95 112) has re­
ce nt ly deve loped a
un iqu e gree n phos­
phor that emits visible
gree n light when ex­
cited by infra red rays .
Lumino us eff iciency
is approx imately four
times that of othe r cur­
rently availab le phos ­
phors of its type. The
co mbination of an in­
fra red LED and the
NaYF4 :Y b.Er ph os­
phor produ ces an effi­
cient pure-green LED.

As shown in Fig. 3,
with lR excitation, the
spec tra l energy distri-
buti on of th e new
phosphor 's emissio n
peaks at 541 nm . TIle
resultant output ap­
pears pure green when
co m pa r e d t o th e
broad- spectrum 570­
nrn pe a k e miss ion
from the co nventiona l
Ga P gree n LED 's .

It is p o s si bl e to
make a t wo- c ol o r
LED by mounting a
GaAs:S i infrared di­
ode and a GaAsP red

diode close toget her on a common header
and coa ting it with the NaYF-I:Yb.Er
phosphor. See Fig. 4. By turning on the
infrared LED or the red LED , you would
obtain either a gree n or a red emission.
Characterist ics of the two-color LED are
shown in Tab le I.

made available in commercial quantities .
Severa l Japan ese se m icond uctor man­
ufacturers have developed blu e LED's
based on compounds such as silicon car­
bide, zinc sele nide, and ga lliu m nitride .
However, fabricating diffic ulties, ineffi ­
cient performance, and poor yield of base

materi al s have made
those blue LED 's im­
pr act ical except in
specia lized appli ca­
tion s that have been
des igned with the de­
vices' limitat ion s in
mind .

. .
~; ;: ;: ~~ i· ; ..~a:~ ~ . • . ::

duces 6 microcandles of light , and sub­
tends a 16° viewi ng angle. Operat ing
CUITent is 25 mA and forward voltage drop
is typ ica lly 4 volts . O ther characteristics
inclu de 150 mW dissipa tion and 160 pF
capacitance. The LED is encapsulated in
a 5-mm plastic housing with a clear len s.

A potential drawback is its low reverse­
current rating---O.OI /LA at I volt. Hence
it is imperati ve that the device be con­
nected to a circuit with the proper polar ity.

The Siemens offering is not the first
true-b lue LED, but it is the first to be

toe lectronics Division of Sieme ns (19000
Homes tead Road, Cupe rt ino, CA 95014)
in the LDB5410, the first co mmerc ially
availab le blue LED . TIle device operates
over a spec tral bandwidth of 450 to 540
nm as ind icated in Fig. 2.

The LDB54 10 is TIL-compatible. pro-

True-blue LED
Silico n ca rbide, a new ly deve lop ed

ba s e materi a l, is used by th e Op-

Motorola's Sensefet
Th e f irs t cu rre n t­

mirr or p o w er
MOSFET is the newly
p at ent ed Sc nsefc t .
mad e b y M ot orola
(Box 209 12, Phoeni x ,
AZ 8503 6). TIle new
TM OS FET reduces
the co mplexity and in­
creases the effic iency
o f- -c u rr e n t -I oad- ­
monitoring c irc u its .
An adapt ation of the
current mirror is used
in the development of
a loss-less curre nt sen­
sor. Th e Se nsefet is
co m pose d of 36 0 0
ce lls fo rme d o n a
MOS FET die . C ur­
rent flowing th rou gh
two of the ce lls de­
ve lops a few mi cr o­
volts across an exter­
nal resistor, RSENSE'
show n in Fig . I. A
feedback co ntrol volt­
age th at is propor­
t ion a l to th e tot al
c u rr e nt fl owin g
throu gh the device ap-
pears ac ross th e re­
s is to r; that contro l
voltage can be sca led
to determine the total
current.

The first Sensefe t in
a plann ed series of de­
v ices i s th e
MTPlON IOM . Th e
new device is a 100­
vo lt, 10- amp, 0.25 ­
ohm power MOS FET
i n a pl as ti c 5 -p in
TO-220 pac kage . Ap­
plication s include motor contro ls. switch­
ing power su pp lies , c irc uits requiring
short-c ircuit or overload protect ion, and
any ap plica tio n in which you wan t to
mon itor load current.

In addi tio n to the conventio nal gate,
drain , and so urce, the MTPI ONIOM has a
"sense" or "curre nt-mirror" terminal (M)
and a Kelvin source terminal (K).

T HERE H AV E BEEN MANY EXCITING NEW

advances in so lid-s tate technology during
the past year. Of co urse , we ca n' t devote
the space required to cove r them all. but in
the next few pages we ' ll discuss a few of
the more exci ting , innovati ve, and useful
adva nces of 1986.
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FIG. 1-MOTOROLA'S SENSEFET provides a feedback control voltage that is proportional to the total'
current flowing through the device.

Red LED
2.0 V
370 fU3 0 mA
0.25%/30 mA

New high-speed GaAs arrays
Gall ium arsenide has been used as the

basis of infrared emitters, reflective sen­
sors, optical couplers, optical switches,
and other semiconductor devices for quite
some time. Recentl y GaAs has become
more than ju st a laboratory curiosity; it's
now the subject of many experiments in
applications other than as a light emitter.

Within the past year, several companies
have introduced custom and semi-custom
GaAs gate arrays. The new devices are
much , much faster than similar silicon­
based circuit ry. For example , Honeywell 's
Ga llium Arsenide IC Product Ce nter
( Ri c hard so n , T X ) int rodu ced th e
HGG-2020 , a 2000-gate array that clocks
at speeds as high as I GHz and has 56110
cells that are adaptable to work with ECL,
TTL , and CMOS signals.

Harr is Microwave Semic onductor Di­
vision (1530 McCarthy Blvd . , Milpitas,
CA 95035) has introduced the HMO 11100
semi-custom gate array that operate s at 3­
GHz clock rates and works into 50-ohm
ECL loads. It has the equivalent of 300
gates and consists of 8 (each) NOR gates,
master-slave flip-flops, and output buff-

fastest practic al set of MOS chips for mul­
tiplexer/demult iplexer service. Described
in a paper delivered at the International
Solid State Circuits Conference, the de­
vices were tested at speeds of up to 3
gigabits per second- fast enough for use
in high- speed fiber-optic tran smi ssion
systems. Mr. George Smith, head of the
development team says, " Most peopl e
conside r gallium arsenide the technology
of choice for ultra-fast circuits . But what
that chip set shows is that silicon can also
be used for gigabit-p er-second logic cir­
cuits. And silicon offers higher yields ,
lower cost. and higher levels of integra­
tion than gallium arsenide ."

The multiplexer chip has 200 logic
gates and dissipates only 0 .5 watt. The
demultipl exer has 400 logic gates and dis­
sipates 0 .75 watt. Both chips are 2 mm- .
They are designed in 0.7 5 micron tech­
nology and have channel lengths as short
as 0 .5 microns. Propagation delay in each
gate is only 150 picoseconds, making the
devices the fastest in any practical MOS
circuit.

The multipl exer accepts 12 parallel in­
put channel s , and, using time-division
multiplexing , generates a multi-gigabit­
per- second se r ia l o u tput. The de ­
multipl exer perform s the reverse opera­
tion, producing 12 parallel output s.

Green LED
1.3 V
250 fU50 mA
0.025%/50 mA

TABLE 1-TWO-COLOR LED

PHOSPH OR MIXED
WITH EPOXYRESIN

GaAs : SI
DIODE

t
T018 HEADER

GaAsP
DIODE

Characteri st ic
Forward voltage drop
Brightness
Power conversion efficiency

FIG. 4-HITACHI 'S DUAL-COLOR (red and
green) LED is built as shown here.

Ultrafast mux/demux IC's
Also new from AT&T Bell Labs is the
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coo led env ironment at the temperature of
- -----------------liquid nitrogen-=n°K~A-near-record­

10.2 ps was reached at room temperature
(3000K).

The researchers made test structures
consisting of ring osc illators and frequen­
cy dividers on multilayered wafers of gal­
liu m arse nide and dop ed aluminum
gallium arsenide. The basic units in those
circuits are Se lective ly Doped Hetero­
structure Transistors (SDHT's).

Recentl y Bell Labs researchers built
the largest known SDHT logic device , a 4
x 4 bit parallel multipli er. It can com­
plete a 4 x 4 mult iplication in 1.6 bil­
lionth s of a second---c onsiderably faster
than other multipli ers.
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in collaboration with scientists at the Na­
tional Research and Resource Facility for
Submicro n Structures (NRRFSS) have de­
signed and fabricated a switch that can
turn an electronic signal on and off in 5 .8
picoseconds (trillionths of a second). The
earlier record for fast switching was 8 .5
picoseconds. The new device attains its
5.8-ps speed (the time it takes light to
travel one-sixteenth of an inch) in a super-

FIG. 2-SIEMEN'S TRUE-BLUE LED has peak
output at 480 nm.

-----540 560 11640 I 660 I

WAVELENGTH- nm

FIG. 3-HITACHI 'S PURE-GREEN LED has peak
output at 541 nm.
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MAKING NEWS-39 YEARS AGO

30 YEARS OF ELECTRONICS HISTORY IS represented in this photo;
from left to righ t, a vacu um tube, a transistor, and an early integrated
circuit. ."

On June 30, 1948, Mr. Harvey Gernsback and the author were
among a group of science writers and other members of the press
that attended a histori c press conference and demonstration at the
Bell Telephone Laboratories in New York City. The conference was
called to announce the invention of the transistor by Drs. John
Bardeen and Walter H. Brattain of Bell Labs.

The transistor, as demonstrated, was a revolutionary device;
hardly larger than the tip of a shoelace, it could do many of the
things a vacuum tube could do, and many other things as well- all
with incredibly small amounts of power. Of miniscule size in com­
parison with the smallest vacuum tube, the transistor is excep­
tionally rugged . It has no vacuum , no grid, no plate , and no
cathode . Further, it has no warm-up delay.

The first amplifying semiconductor was the point-contact tran­
sistor. As shown in Fig. 1, it consists of two thin wires spaced only a
few thousandths of an inch apart with their enos touching the
surface of a thin wafer of germanium. The flow of current in one of
the wire points controls the flow of current throug h the other.

FIG. 1-THE FIRST TRANSISTOR consisted of two thin wi res, spaced
only a few thousandths of an inch apar t, wi th their ends touching a
wafer of germanium.

The next breakthrough from Bell Telephone came in March 1950
with the annou ncemen t that Dr. J. N. Shrive had invented a new
transistor controlled by light rather than by electric current.

In July of the following year, the junctio n transistor, invented by
Dr. William Shockley, shown in Fig. 2, was announced. It was
extremely small for its time, occupying only about V.ooth of a cubic
inch, and consumed even less current than the earlier point-con­
tact device.

In the ten years following the invention of the first transistor, the
world of the semiconductor did not stand still. Nor did all the

exciting inventions come from Bell Labs. The germanium diode
had been invented long before the transistor ; the 1N34, 1N60 and

FIG. 3-THIS LASER, developed by Raytheon in the early
1960's, could delive r more tha n 350 joules of energy.

similar diodes from Sylvania and GE were the latest toys of the
electronics experimenter and hobbyist.

The selenium rectifier replaced the copper-oxide tungar rec­
tifiers in battery chargers and low-voltage power supplies. And,
pretty soon, the selenium rectifier replaced the rectifier tube in AC­
DC radios.

The german ium power rectifier was used for a while, but it was
soon pushed aside by the silicon rectifier-a device that has held
its place in electronics ever since, both as a small-signal detector
and as a power-handling rectifier.

Those (and many other) developments from the early days of
semiconductors were not the only things making electronics news.
FM, TV, high-fidelity, and the laser, shown in Fig. 3, were all in their
infancy then, and scarcely a week passed without the announce­
ment of a new and revolutionary development.

Doubtless, old-timers who followed Radio-Craft and Radio­
Electronics can recount many tales of exciting headline-making
advances in electronics. R-E
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FIG. 5-NEC'S fl PB6350 holds more gates tha n
any other ECL gate array: 5000.

ers: 48 AN D ga tes, 16 input buffers , and 6
differenti al amplifiers .

Textroni x ' TriQuint Division (P. O.
Box 500 , Beaverton , O R 97077) was the
first to offer a se mi-custom GaAs ga te
array when it introduced the Q-chip. The
device features 2-GHz clock speeds for
digit al operatio ns and a 6-G Hz uni ty-gain
bana width- foranalog functions.

The Q-chip has a tot al of 52 ce lls . The
28 internal logic ce lls each divide into 100
gates : eac h g;te is co nfigured , during the
~leta ll i zat io~n proc ess, to have spec ific
fun ct ion al char ac teristics . The rem ainin g

24 peripheral ce lls are co nfigured as high ­
speed devices adaptab le to interface with
EC L, CMOS , or TIL signal levels .

New MOSFET numbering
RCA ( Ro ute 202 , Some rv ille, NJ

08876) has changed the numbering sys ­
tem of its po pular MOSFET devices to
co nform to indu stry standards. Origina lly
designated " RRF " by RC A, the se ries
will hereafter use the " IRF" prefix used
by most othe r makers of that type of
MO SF ET.

The RCA IRF MOSFET's are drop-in
replacem ent s for Internation al Rectifi er 's
HEX I, II , and III sizes. The series spans
voltage ratings rangi ng from 60 to 500
volts with drain currents rangin g from 2.5
to 14 amps. The drain -to-source on resis­
tance (RDSlONl) varies from 0 .18 ohm at
the lower breakdown voltages to 4 .0 ohms
at the highest br~ak~_own voltage .

High-speed, high-density EeL
N EC El e ctroni c s ( 252 Humboldt

Co urt , Sunnyva le , CA 94086) has intro­
duced a series of ECL gate arrays that
offers the highest level of integrat ion cur-

rently avai lab le . The fl-P B6350 , shown in
Fig . 5 , is the ECL density record -hold er
with 5000 ga tes . The runn er-up is the
fl-PB6340 with 4000 gates . Both devices
offer ultr a high- speed operation: 0 .7 nsf
gate .

NEe's Director of Ga te Array Market­
ing, Mr. H. Hashimoto , says , " Our new
ECL-3A famil y offer s an optimum solu­
tion for design ers of mini computers, par­
a lle l proce ssors, vec to r proce sso rs ,
main fram es , IC tester s, and high- speed
communica tions equipment. "

High-speed, high-density EEPROM
General Instrument (600 West John

Stree t, Hicksville , NY 11 802 ) has a new
hi gh -speed 64 K-bit EEPRO M (Elec ­
trically Erasabl e Progr ammabl e Read
Only Mem ory) that is the first of its type to
become ava i la b le. It uses adva nce d
CMOS floatin g-gate techn ology in 1.5­
micron geo me try. Access tim e is und er
150 nan osecond s, compared to the indu s­
try average of over 200 ns . And the de­
vice's write speed of 200 ms is five tim es
faster than most other curre ntly available
devices .
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o FIG. 6-SILICONIX' MOSPOWER DATABOOK fits, with search software, on a single 51/4' IBM-
~ PC diskette.
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Databook on disk
Sili coni x (22 01 Laurelwood , Rd . , San­

ta Cl ara , CA 95054) has revoluti oni zed
the meth od by which design engineers
and purchasing agents specify semicon­
ductor s with their announce me nt of the
innovati ve MOSP OWER Computer Data
Book . The entire catalog is contained on a
5-inch floppy di skette, with sea rch soft­
ware , that run s on any IBM-PC or PC­
com pat ib le machine . The s yste m is
shown in Fig . 6 .

Desi gn ed fo r use by inexpe rience d
computer op erators , the pro gram will
search for and di spl ay device ' options
given a spec ific part 'number or user-en­
tered device param eters .The program also
includes an auto matic power MOS FET
cross -refe re nce showing a lte rna te part
number s for co mponents from severa l
other manu facturer s .

All the user has to do is enter the device
param eter limits . Within seconds, the
co mputer data book displ ays a list of op­
timum devi ces alon g with their charac­
teri st ic s and pack age o p t io ns . T he
MOSPOWER Compu ter Data Book is free
to Silico mix custome rs.

Semiconductor makers unite
Westing ho use's Se mico nducto r Divi­

sio n (Armbrus t Road , Youngwood , PA
15697 ), GE 's Th yristor Prod uct s Ope ra­
tion (W. Gen essee SI. , A uburn , NY
13021), and Mit subi shi Elec tric America
(777 N . Pastori a Ave., Sunnyva le , CA
94086 ) have beg un a new joint venture to
manu facture and distri bute power semi­
conductors . The name of that venture is
Powerex , Inc . Contact them at Hilli s St.,
Youngwood , PA 15697. R·E
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Design OSCILLATOR Circuits
JOSEPH J. CARR

Our oscillator series concludes with a discussion of CMOS oscillators.

FIG. 1- TYPICAL A-SERIES CMOS INVERTER uses complementary MOSFET transistors (a); the B­
series adds diode and resistor input protection (b). The equivalent circuit may be thought of as two
gated res istors (c).

Part 7 FO R OUR F I NAL I N ­

stallment, wel l dis­
cuss the dig ital CMOS osci llator. Like its
TIL counterpa rt , the CMOS osc illator is
often used as a clock in digital circuits .
There are several significant differen ces
between TIL and CMOS devices. however.

Perhaps the biggest difference is that
CMOS devices are made from Metal Ox­
ide Sem ico nduc tor F ie ld Effect Tran­
sistors (MOSFET's) rath er than the the
bip o lar ty pe s used in TTL devic es .
MOSFET's draw considerably less cur­
ren t than TTL devices (microampere s
rath er than milliamperes). However, a
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z
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causes QI to turn on and Q2 to turn off, so
the output is high .

The newer B-series type of CMOS gate
is shown in Fig . I-b . It contains severa l
components that protect the device from
Elec troStatic D ischarge (ESO). A-se ries
devices have a gate breakdown voltage of
less than 100 volts . Since static build-up
on cloth ing and tools can reach severa l
kilovolts easily, you can dama ge an A­
series CMOS device j ust by touching it.
The resistor (R I) and the diode (0 I) in a
B-ser ies gate protect against dam age by
ESO.

There are other differences bet ween A­
and B-series CMOS devices . The B series
offers faster rise and fall times. and they
will drive larger loads than most A-series
counterparts . And, although there may be
so me applications where the cha rac­
teristics of the A-series are advantageous ,
in genera l the B-series device is preferred.

The first CMOS devices had part num ­
bers in the 4000 series . Later, designers
wanted pin-compat ible substitutes for 74­
series TTL devices, so the 74C series
cam e into being. However. altho ugh the
pinouts of 74 and 74C devices are iden ti­
cal, the electrical characteristics of TIL
and CMOS are very diffe rent. So, for ex­
ample. you can' t plug a 74C04 package
into a circuit designed for use with a 7404 .
However, a new series of CMOS devices,
the 74 HCT se ries, is plu g-compatib le
with LS-type TT L devices.

OUTPUT

Rl

R2

c
-v

+v

OUTPUT

I N~

+v

-v
b

standard CMOS device has a lower max­
imum operating frequenc y than a func­
tionally equivalent TIL device .

Figure I-a shows the CMO S inverter
that is the basis of many gates and larger
logic elements . The inverter shown there
consists of a pair of MOSFET transistors:
that type of inverte r is the core of the older
A-series CMOS dev ices .

Transistor Q l is a p-channel MOSFET,
and Q2 is an n-channel MOSFET. Those
devices opera te as follows: A high applied
to the common input termin al causes Q2
to turn on and Q I to turn off. Therefore ,
the output is low. Likewise , a low input

01

Rl
INPUT 500OUTPUT

+v

-v

0 1

INPUT
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OUTPUT

Cl
10l'F
15V

+

Rl
39K

b

R2
390K

+V

FIG. 5-A'CMOS VCO can be built from several
standard gates (a) or from a 4007 (b).

a

b

OUTPUT

OUTPUT

FIG. 4-IMPROVE OUTPUT SYMMETRY by
adding an isolation resistor (R2 in both a and a).

Cl
25pF

4

116 4049A

+ V is 5 .0 and that - V is 0 .0 volts . When
the inpu t is low, the output is high . In that
case, resistor Rl has a low value (less than
2K) and R2 has a high value (I megohm).
But when the input is high , the resistances
reverse: Rl has high resistanc e and R2 has
low resistance , so the output is effectively
at ground .

CMOS current drain is so low because,
whenever the circuit is in a stable state
(high or low), the output circuit is effec­
tively compose d of a high resistance in
series with a low resistance . The only time
that both resistances are moderately low is
when the output is in transition from high
to low or from low to high.

Pract ica l circuits
Our first CMOS clock circuit is shown

in Fig . 2-a; its timin g dia gram is shown in
Fig . 2-b. ·The gate used in that circu it is
one gate of a 4093 quad NAND Schmitt
trigger. A Schmitt trigger is a spec ial de­
vice that changes state only on spec ific
input voltages . Assuming use of a 5-volt
power supply, the inputs are affecte d only
by positive-going signals that surpass 2 .9
volts, and by negative-goin g signals that
go be low 2 .3 vo lts . Th e hy st eres is
prov ided thereby allows you to obtain a
squarewave output from a slowly chang­
ing input signal.

The gate we use has two input s, so we
could tie both together, effectively form­
ing an inverter, or we could use one inpu t
as a co ntrol element. We chose the latter
in the Fig . 2 ci rcuit. When swi tch S I is
open, the co ntrol input is high , so the
dev ice operates norm ally. But when the
swi tch is closed , the cont rol input is
gro unded , so the output rem ains high .

Refer to the timin g diagram in Fig. 2-b
for the following discussion . Ass uming
that the sw itch is closed , when power is
applied to the circuit , capacitor C l is dis­
charged , so Vc is O. Therefore the output
is high . Voltage Vc begins to increase as
C l charges through Rl. When Vc passes
the positive-going threshold VI' the out­
put goes low. At that point C l begins to
discharge through Rl. Whe n the voltage

Rl
lK

Rl

+V

IiI
R2
10K

RUN 0

116
4049A

3
OUTPUT

+V-~M-_--=-t Va
7 ICl-il

STOP -= 114
-- 4093
SI

a

0 '--- - -1----i-- ---'-4--
+V I

>o J_U~

VI

+V

CMOS devices ope rate from two power
supplies. + V and - V. The difference
between the two must genera lly be less
than 18 volts . Forexample, + 12 volts and
- 6 volts. or ± 9 volts, etc . Of course,
+ V is often set at +5 volts and - V at 0
vo lts (i. e . , g ro und). Th e operat ing
characteri stic s of CMOS devices vary
with supply voltage ; for that reason, man­
ufacturers ofte n spec ify operating charac­
teri stics at 5, 10 , and 15 volts .

b

FIG. 2-AN ASTABLE MULTIVIBRATOR may be
bu ilt from a 4093 Schmilltrigger (a); the circuit's
timing is shown in b .

Circuit model
The transistors in the CM OS device can

be mod eled as ga ted resistors , as show n in
Fig . I-c . In that circuit the channel resis­
tance of the n-channel device is repre­
sented by RI, and the channel resistance

FIG. 3-A PAIR OF CMOS INVERTERS form a simple oscillator. Oscillating frequency is approximate ly
1/(2.2 . R1 . C1).

(j)
o
Z
o
a:
I­o
W
--l
W

6
is
-c
a:

of the p-chann el device is represented by
R2. The output is at the junction of the two
resistances .

Let 's loo k at what happens when a sig­
nal is appli ed to the ci rcuit. Ass ume that

decreases ~o V2' the output agai n snaps
high , and the cycle repeats .

A CMOS osc illator built from a pair of
inverters is shown in Fig . 3. The operatin g
frequency of the circuit is approx imately:

f = 1/(2.2 ' R1 . C1).

The value of Rl can range from the
value shown to severa l mego hms; the val­
ue of C l can be as high as 10 fLF.

The output waveform of that circ uit is
slig htly asy mme trica l, es pecially whe n
B-ser ies devices are used . The problem
with the B-series device is that the intern al

continued all page 70
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One of the most difficult
task s in building any con­
struction project featured in
Radio-Electronics is making
the PC board using just the foil
pattern provided with the arti­
cle. Well, we're doing some­
thing about it.

We've rnoved all the foil pat­
te rns to this new section
where they're printed by them­
selves, full sized, with nothing
on the back side of the 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 directly
only for direct positive pho­
toresist methods.
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continuedfrom page 44

nate those prob lems. the bus co nnec tors
were mod ified to afford a more stream­
lined package. The full y buffered bus is
dai sy- ch ained to periph eral boa rds
throu gh mass-terminat ion headers. Other
buse s can be supporte d as well, and sim­
ple adapters con vert the bus co nnector to
ST D, is BX or S 100 sta nda rds . Pe­
ripherals designed for the YME. Q-B US.
and Mul ti-bus standards ca n be acco m­
modated as well.

Designing the software
The key design requi rem ent s of the

BIOS are twofold : First it must SUpp0l1 the
on-boa rd funct ion s of the terminal, auxili­
ary_RS- 23 2 cornmunication s .i.real-time
clock , disk storage , and printer. Second .
it must be able to boot MS-DOS applica­
tion s soft ware to cap itali ze up on the
wealth of development tool s available for
the Pc. TIle BIO S for the sys tem is con­
tained in a separate ROM and perform s
the sa me function s as the PC BIOS wher­
ever possibl e . Due to the se lec tion of a
terminal as the operato r I/O device, many
gra phics functio ns are not possibl e . Pres­
ent day termin als fully support cursor-ad-

APPLY FOR A PATENT

continued fro m page 52

referenc es must be to the labels shown in
the drawin g .

Best Mode of Carrying Out the ln ven­
tion contain s a Sh0l1 and specifi c descrip­
tion of the best way to ge t the invention to
work co rrec tly, Where element s or pro­
cesses are genera lly wide ly known, they
should no t be described in detail ; but if the
inventi on requires something special, and
the exa miner might need background in­
form ation , refer to ano ther patent or to a
publi cat ion for a description .

Claims
The claims comprise the co re of the

applica tion because it' s here tha t we dis­
tinc tly po int out the subject matter re­
garded as the inventi on .

Ten cla ims are allowed, each numbered
and each separate and distinct from the
others . Within each claim , onl y one dis­
tinct characteristic is allowed .

The mo re ge nera l the claim , the more
likely that the exa miner wi ll rejec t it , be­
ca use the chance s of interfering with an­
other pa tent increase as you expand the
sco pe of your inventi on .

Wh ile we mu st make the cla im spec if­
ic , we mu st also take care not to mak e the
claim too spec ific . If we were to list a part

dress functions, so that limit ation is not as
overwhelming as might be imagined . TIle
BIOS perfo rms admirably for applica­
tions-program development .

Several co nstrai nts mu st be met bv the
syste m software . The system mu st sup­
port minima l app lica t ions wi th an on­
boa rd stand-a lone langu age in ROM.
mu ch as th e PC does w ith Casse tte
BASIC. The logical choice is BASIC ,
becau se if the applica tion is minimal,
BASIC wil l probabl y s uff ice . St and ­
alone BASIC will require that the terrni­
nal interface have the ability to read and
wri te to disk and support all of the on­
boa rd functions. We wro te an integer
BASIC interpreter to support the boa rd
and we stored it in a 16K ROM . We wrote
the BASIC interpreter on a PC usin g sta n­
dard BIOS calls to communicate to the
operator. Using a PC as a development
tool allowed direct transpo rt of the BAS IC
when the hardware developmen t of the
circuit board was complete . We then in­
sta lled that interpre ter in the sys tem dur­
ing developm ent and used it to test the
rem aind er of the system.

Due to the popul arity of F0I1h in control
applications and the ease of install ation of
the Forth package , a versio n of Forth was
also altered and install ed in ROM on the
sys tem. The advan tages of Forth were dis­
cussed in Part I of thi s article (Rad io-

FURTHER READING

"Code of Federal Regulations # 37, Pat­
e nts, Trad e mar ks , an d Co pyright s ,"
Wash ington, D.C: Superintendent of Doc­
uments, U.S. Government Printing Office

"Information Concerning Patents, " Wash­
ington, D.C.: U.S. Department of Com­
merce , 1983

'Attorneys and Agents Reg istered to Prac­
tice Before the U.S. Patent and Trademark
Office ," Washington, D.C: Sup er inten­
de nt of Documents, U.S. Govern ment
Printing Office

MacCracken, Calvin D., ':AHandbook For
Inventors ," Scribner and Sons, 1983

San derson, William R. "Patent Your In­
vention and Make It Pay," Grosse t and
Dunlap, 1966

Pressman, David "Patent It Yourself,"
McGraw-Hili , 1979

number for the SC R, or a value tor the
resistor. anyone co uld sides tep the pat­
ent 's pro tection mere ly by substituting a
diffe rent SC R or resis tor value .

Spend the tim e requi red to compose
your claim s properly. Make sure that the
claim explains the concept that you want
to protect.

E lectronics, Decemb er 1986). Its disad­
vantage is the obscure nature of the lan­
guage. Once your appl ication is coded in
F0l1h, it will be yours forever and you will
probably not find another programmer to
maintain it.

TIle actua l deve lopment of high-level
app lications code in eithe r of the two lan­
guages is very simple . Attac h the term inal
to the RS-232 port and selec t the EPROM
containing th e c hosen hi gh-level lan­
guag e . Enter the applications program
into RAM and test it. Co pying the pro­
gra m into EPROM is then simp ly a matter
of exec uting the PRO GR AM state ment in
e ither language. Alternatively, the pro­
gram can be left in RAM . The battery will
support the RAM during tran sport and
field install ation . That feature is required
for programs writt en in some disk-b ased
languages that are not designed for ROM .

Developin g applications software un­
der PC-DOS is also easy. The sys tem be­
have s exac t ly li k e a PC . a l low ing
developm ent of application software in a
wide assortme nt of langu age s . At thi s
point , we have experimented with C and
Pascal , and find that they run acceptably.
Utilities in ROM allow easy use of the on­
bo ard EPROM pr ogrammer, so any
.COM file can be easily stored in ROM.

Next mon th we will highli ght the con-
struction of the robot 's base unit. R-E

Abstract
The abstract summarizes the invention

and should be contained on a separate
page , followin g the claim s. Make sure
that the text conveys enough inform ation
so that anyone can quickly get the gis t of
the idea. Edit ruthless ly and delete any
unnecessary word s. Financing migh t re­
sult from someo ne reviewin g the abstract
when your patent is publi shed in the " Of­
ficial Gazette . "

Submitting the application
Once your applica tion is ready, pho­

toco py it. Keep the origin al and one co py
in a safe place and mail a copy to the
Office of the Commiss ioner, Patent and
Trademarks Office , Washington , DC ,
2023 1. Enclose a check or money order
for $150 . (No te that that is half the $300
fee that large corporations must pay.)

When the appli cation is processed , the
result s of the exa miner 's analys is will be
mailed to you. You will have six month s to
respond, after which the patent will be
cons idered abandoned. If you do man age
to secure a paten t grant. there will be
so me additiona l fees to pay. The fee for
issuance is $250 . There is also a $50/year
fee to keep the patent in force . 'Ih ose fees
are payable in $200 insta llments in the
fourth , eighth, and twelfth years . But if
your invention nets you the success you
have been dreaming about , you won 't
mind the cost of patent protecti on . R-E
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continued fro m page 66
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OSCILLATORS

FIG. 6-THE VCO SECTION OF A 4046 can also
be used to build a variable-frequency oscillator.

diode protection causes unequal charge
and discharge path s . To equ alize those
paths , some mean s must be provided of
isolating the RIICI circuit from the input.
The circuits shown in Fig . 4-a and Fig. 4-b
show several methods of providing that
isolation . Resistor R2 in both cases sepa­
rates the RC network from the diode-pro­
tected input, thereby curing the symmetry
problem in the output waveform .

Variable-frequency oscillators
A pair of VCO 's (Voltage Controlled

Oscillators) are shown in Fig . S-a and Fig .
S-b . The frequency at which each circuit
oscill ates depends in part on the value of
the voltage (Vc ) applied to its control
input. In Fig . S-a , that voltage biases the
input of the inverter and the junction of the
RC network to a static value . The charge/
discharge cycle then takes a longer or a
shorter time depending upon the applied
voltage. The base frequency of oscillation
(when Vc = 0) is found according to the
formula mentioned earlier.

The circuit in Fig. S-b works a little
differently. It is built from a 4007 device ,
which contains a number of uncommitted
MaS transi stors . (See "The Versatile
4007 " in the September 1986 issue of
Radio-Electronics-Editor) In that cir­
cuit , ICI-a and ICI-b form the basic os­
cillator, and ICI-c shunts the RC junction
to ground, thereby affecting charge/dis­
charge timing . The control voltage is ap­
plied to the gate of MOSFET transistor
ICI-c.

CMOS PLL VCO
The circuit shown in Fig . 6 is built from

the VCO section of a phase-locked loop.
The control voltage is applied to pin 9; in
that circuit , potentiometer R2 allows you
to vary frequency manu ally. The circuit's

COli till lied 011 pa ge 84

When someone
in your family

gets cancer,
everyone

inyour family
needs help.

THIS S""CE CQNTRIDUT£O AS A PVIll IC SERVICE:

Nob ody knows bene t than
we do how much help and
understandin g is needed . That 's
why ou r serv ice and rehab ilit ation
programs emphas ize the whole
family.no t just the ca ncer patie nt .

Among our regular services
- w e provide In fo rmatio n ;lOU

guidance to patients and families.
transpor t patient s to and from
treatment, supp ly home care item s
and assist patients In their return
to everyday life.

Life IS what co nce rns us
So you can sec we are even

more than the research orga nl .
zation we are so well kno w n [ 0 he .

No one faces cancer alon e

tAMERICAN CANCSl SOClETY

Employers
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Willingworkers available
now at as little as Yo
your usual cost.

This is your chance
to get help you've
needed , but thought you
couldn't afford.
No business too large
or too small. Call your
private industry council
or write National
Alliance of Business,
PO . Box 7207,
Washington , D.C. 20044
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ove r six ranges, fro m 200 f-lA to 10
amps, full scale . Cur ren ts as low as
10 nA can be measured . For the DC
ranges, acc uracy is specified as
± 0.3% ± 3 d igits to 200 roA. O n th e
2- and 10-amp ranges , accuracy is
specified as ± 0.75% ± 3 di gits. For
the AC ranges, to 200 mA the ac­
curacy is spec if ied as ±0.75%±10
dig its for frequenc ies less t han 400
Hz; at h igh er fr equ en ci es it i s
± 0.75% ±20 di gits. O n th e 2- and
10- amp ranges, accuracy is spec ­
ified as ±1.2% ± 10 digits.

Resistance is measured over six
ra nges, f ro m 200 o h ms to 20
megohms, full scale. Resistance as
low as 0.01 ohm can be measured.
The 2K range is also used to pe r­
fo rm th e di od e test fun cti on .

The conti nuity test can be used
o n al l res ista nce ran ges. Th e
thresho ld level is gene rally 10% of
the selected range. The con tinuity
test is selected by a fr ont-panel
DATA - HOLD/BUZZER swi tch . The test
provides both audible and vis ual
indication s of co nt inuity.

The DATA -HOLD/BUZZER switc h is
also used to activate th e data-hold
f unct ion . To f reeze a voltage o r
cu rrent read ing on th e di splay, the
DATA-HO LD/BUZZER sw itc h mu st be
placed in th e ON position before
th e test leads are removed from
th e ci rcu it under test.

Th e 200-k Hz fre que ncy-mea­
surement functio n is obv io usly of
limited utili ty. How ever, it is bett er
than no f requ en cy-m easurem ent .
capab i lity at all , and th ere w ill
dou btless be many instances, es­
peciall y in t he fi eld , w he re t hat
function w ill prove to be valuabl e.

The uni t is supp lied w it h a pair
of test lead s, spa re 2-amp f use,
battery, and inst ruction manu al.
The uni t is powered by a sing le 9­
vo lt batte ry.

Th e tri-lin gu al (Eng lis h, Ger­
man, French) instructio n manu al
is nothing specia l, but it gets the
job don e. It provi des inst ructions
for usin g the meter, specificat io ns,
and detailed calib ratio n in for ma­
t io n. A schemat ic and parts list is
also supplied .

It may be a bit short in the bells­
and-whistles departme nt , but it is
lon g whe n it co mes to perfo r­
mance and value . The mod el OM
800 lists fo r $169.95; its siste r un it ,
th e t r ue -r ms -rea d i ng m o d el
OM 850 sells for $219.95. R-E

for th e to p range, accuracy de­
pends on f requency. It varies fro m
± 0.75% ±10 di git s (40 Hz-1 kH z) to
± 6.0% ± 30 digits (2 kHz-5 kHz).
O n the top range, the accuracy is
spec ified as ±1 % ± 10 digits at fre­
quenc ies up to 5 kHz . If t he AC
accuracy see ms low, rem emb er
t hat we are dealin g with a 4Y2-d igit
unit.

AC and DC current is measured

Beckman 800 DMM

OVERALL I I I I I I I I I
PRICE

EASE l I I I II I I I
OF USE

INSTRUCTION I I I I I I I I I
MANUAL

PRIC~ I I II I I I I I
VALUE

1112 13141516171 81 9 10

~00'~\#~

co ntinue d from page 25

EQUIPMENT REPORT

Beckman Industrial
DMBOODMM

A 4Y2-d igi t DMM for th e
hobbyist or professional.

The DM 800
We received a sample of th e OM

800 foro ur revi ew. Therefo re, all of
ou r comments are based on our

the keyb oard . W it h t he recogni - evaluat io n of that un it. However,
t io n macros and t he custo mizab le exce pt as noted , all spec ifications
co mma nd temp late , yo u r hand apply to both un its.
never has to leave th e Penpad. And The model OM 800 is a tunc-
that makesdrawing, erasing, copy- t ion al , no-n on sen se un it. It lacks
in g, zoomi ng , panning, et c., an some of th e featu res fo und on
o rd er of ma gnitud e eas i e r. In more cost ly units, such as auto-
sho rt, using Au toCAD (o r any pro- ranging, but mak es up fo r th at
gram supported by Pencept) wi th- wi t h low -cost and so lid perfor-
o ut a Penpad i s l ike drawin g mance.
w itho ut a straightedge. We recom - O ne feature tha t is included is a
mend it highl y. 4Y2-d igit LCD readou t. That allows

The Penpad 320 lists fo r $1495 for hi gh resolution on all rneasur-
with one appli cati on (Pencad, Pen- ing ranges. Further, t here is a fre-
d raw, o r Penform). The appli ca- qu en cy m easurem ent fun cti on
t ion s li st separate ly for $195 each. th at allows th e meter to double as
Ext ra pen s list for-$175. R-E --a 200-k Hz-freq ue nEY co unte r, as

we ll as a data-hold f unction. There
are also t he o b l igato ry aud ib le
co nt i n u ity-tes t and di od e- t est
functi on s.

All measurement ranges are se­
lected using t he large rotary sw itch
that dominates the front of th e in­
st rume nt. DC vo ltage is measured
in f ive ranges, fro m 200 mVt01 000
vo lts, fu ll scale. Level s as low as10
u.V can be measured. Acc uracy is
specif ied as ± 0.05% of reading±3
d igits.

AC voltage (average sensing fo r
th e mod el OM 800, t rue rm s fo r
th e mod el OM 850) is also mea­
sured over f ive ranges, but th e top
range is 750 vo lts, full scale. Except

CIRCLE 10 ON FREE INFORMATION CARD

OVER THE YEARS, BECKMAN I N D U S­

t rial's (630 Puen te St reet, Brea, CA
92621) Circuitmate line has offered
to p-no tch test equipme nt at a rea­
sonab le pri ce . That tradition is
conti nued in two recent add itions
to Beckm an's line. Those add itions
are t he model OM 800 and t he
mod el OM 850 DM M 's. The units
are id en ti cal except in o ne re­
spect: The model OM 800 is an
average-se nsing meter, whil e th e
mod el OM 850 reads true rm s.
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AUDIO

UPDATE
Signal processors , part 1

LARRY KLEIN,
AUDIO EDITOR

So, given the fact (and it is a fact)
t hat in t h is im perf ect wo rld t he
mu sic th at an aud io syste m deli v­
ers to th e listener 's ears is also im­
perf ect , wh at can be done to brin g
it closer to our heart 's desire? The
maj or aud ib le t rouble areas fo r au­
di o reproduct ion are Noise, Dy­
nami c Range, Freq ue ncy Range
and Balance, and Imaging. I sus­
pect that some of the marketplace
co nfusio n abo ut signal processors
p robab ly ar ises because, except
fo r imag ing, the re is an in terrela­
tio ns hip am on g t he vario us fac ­
tor s. Help in one area will often
have a benefi cial eHect in another
area.

Noise reduce rs
The design ers of noise-red uc ­

tion circuit ry all face t he same
problem : how to disentang le the
signal fro m the no ise suffic ient ly
to be able to suppress the one w ith
m ini mal effect on t he ot he r. Most
of the noi se that troubles liste ners
is in th e high- fr equ ency area (say,
upward s of4 kHz) and is perceived
as hi ss. W hen there is litt le or no
signal above, say, 5 kHz, then a
very sharp cutoff f ilte r (perhap s 18
d B pe r octave) located at the cor­
rect fre q uency co u ld el imi nate
most of the noi se with minimum
damage to the mu sic. Butthe hi gh­
fre q uency f ilte rs (they used to be
called "scratch" fi lters) fo und on
most amplifiers aren't worth the
pane l space they occupy. Because

of t he i r slow roll off and po o r
cho ice of cutoff f reque ncy, th ey
co nt ro l hi ss about as effect ively as
the cut side of a t reb le to ne con­
tro l. O ne of th e very few effect ive
non-dynamic hi gh -f requen cy f i l­
ters is fo und in the Q uad M od el 44
preampl if ier ; it provides virt ually a
textboo k exa mple of t he p roper
way to design a high- frequ ency au­
di o fi lte r.

I use the te rm non-dynami c to
differentiate between passive fil­
ter s th at apply f ixed amounts of
atte nuat io n at selected f req uen­
ci es, and " smart " f i lte r ci rcu its
(such as DNR and Carve r's "auto­
corre lato r," used in th e m od el
C4000, shown in Fig. 1) w hose spe­
cific mom ent-to-mom ent filter ac­
t i on i s d et e rmin ed in l ar g e
measure by the audi o signal it self.
In gene ral, dynami c fi lte rs rely on
a psych o-ac ou st ic ph enomenon
called masking, wh ereby hi ss, fo r
examp le, becom es in audibl e in
the presence of louder program
materi al at nearby freq uenc ies.

At suc h a t ime t he dynamic filter
switc hes itself o ut of the ci rcuit.
However, w hen there is little o r no
maskin g hi gh -frequ en cy signal
p resen t , t he f i lte r cuts in and
provides a worthwhile hiss reduc­
t io n with little audib le effect on
the high s in th e signa l. The Carve r
circuit ope rates in mu ch the same
way, except th at its sensinglfiltra­
tio n act io n o pe rates sim u lta ­
neously in three separate frequen­
cy band s. It can provide abo ut 10
dB of no ise red uctio n with a mi ni­
mum of unwan ted side effects
suc h as " no ise pumpin g" and
high-frequ ency losses.

M any co nsumers are confused
abo ut the differences between the
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THERE SEEM S TO BE CO N SIDERAB LE

co nfusio n amo ng aud io cons um-
ers (and salespeople) as to the rel­
at ive .roles and goals oLvario us__
types of sig na l p rocesso rs. Th e
qu estion s go something li ke th is:
" I own a cassette deck and have
been t~ ld t hat I sho uldn't add an
eq ualizer to my system because it
w ill inte rfe re with the deck's Dol by
circuits . W ill it?"

O r " Since I al re ady own an
equalize r, is it wo rth wh ile to add a
dbx expande r to my system?"

O r "Can I use a Dolby surround­
so und decoder o n any pro gr am
material?" And so fo rth.

Many q uesti on s refl ect add i­
t io nal confusio n abo ut w hat the
co ntemp lated sig na l-en hanci ng
accesso ry is meant to accomplish,
and sometimes even betr ay a lack
of know ledge abo ut a uni t al ready
owned . So before we get into th e
spec if ics of each type of processor,
it 's wo rt h d iscussing th e purposes
of d iffer en t ty pes of, sig na l p ro ­
cessing as an aid to sort ing out the
co mponents and circuits invo lved .

Natu re of t he imperfections
Amo ng the most ded icated au­

diop hi les-the o nes w ho , are
w illing to pay ext ra doll ars not to
have bass and t reble co ntro ls in
t hei r eq uipme nt- t he very co n­
cept of sig nal processin g is some­
how sacri legious. For them, it 's as
t ho ug h t he program materi al as
de l ivered by d isk or tape were
pu re, the electronics that hand les
it noi se-f ree and di sto rti onl ess,
and the ir speakers and room at all
t imes delivered a totally balanced ,
f lat signal to the ir ears. Person all y,
I wo uld find it easie r to beli eve in
t he Tooth Fairy.
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ELENCO PRODUCTS AT DISCOUNT PRICES!

TWO
100 MHZ

SWITCHABLE
PROBES
INCLUDED

Earli er, I sugges ted that part of
th e co nfusion abo ut processors
pr ob ably de rives f rom the fact that
th er e is some overlap between
th eir functions. In the case of th e
dy namic-range enhancer, makin g
the softs ignals softe r helps th e sig­
nal-to-n oi se rati o because hi ss
falls into th e category of a soft (if
unwanted) signal.

Next time we' ll cover th e most
popul ar, and th e mo st mi sun ­
der stood sig na l-p rocess ing co m­
pon ent-th e eq ualize r. R-E

And th e wide dynamic range of th e
compact di sc has aggravated the
bro ad cast e r 's o ve r mo d u lat io n
problem s and made co mpressio n
even more necessary.

Th e dyn ami c-ran ge en ha ncer
reverses th e compressio n process
by making soft signals softe r and
loud sign als louder. Since th e en­
han cer has' no way of knowin g
what th e original dynamic range
was, it is designed to make edu­
cate d t echni cal g uesses under
user cont ro l.

$349 MO·1251

" one-ste p" dyn ami c filters-such
as DNR, wh ich will work with any
program so u rce (tape , di sc , o r
FM), and the noi se-reduction sys­
tem s th at require previous encod­
in g of th e program. Dolby B and C
and db x all operate by enco ding
th e program before it is recorded
and th en decoding it during play­
back. Record ing-induced tap e
noise is reduced by about 10dB for
Dolby B, 28 dB for Dolby C, and
more than 40 dB for db x Type II.

If yo u playa Dolby B tape with­
out Dolby Bdecoding, it sounds as
if it has a sli ght high-frequency
boost. Dolby C tapes played with
Dolby B decod ing sound about
the same as Dolby B played with­
out decoding, and .ne ithe r Dolby
C nor dbx are suitable for listening
without decoding.

Db x has an additional advantage
for the recordist: It ext ends th e
dynamic range of his deck to 100
dB or so , meaning that tape-over­
load problems are virtually elimi­
nated-and that brings us to our

"".next topic.
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AUTO RANGING
plus

MANUAL RANG ING
3 1/2 DIGIT METER
28 FUNCTIONS
FULLY PROTECTED

BREADBORD

~;; rJ
9430 1.100 pins $15
9434 2,170 pins $25
9436 2.860 pi ns $35

2 us pulse @ IA

LOGIC PULSER

$25

~

M- 1180 . n . ACY $38 . 95
~·""·-' ·· M - 1 1 8 2 . 2 5% ACY $ 3 9 . 95

M ~ t t 8 1 ." ACY $ 042.95

DIGITAL LCR METER
Model LC-1800
Measures: Inductors $148
Capacitors, Resistors

Inductors I~H to 200 H

~~~~g~r:6i6 :~~J6
Ranges 6 1nd, 7 cap, 7 res

10 MHz DC or AC
Trigge red Sweep
Calib rated Vert & HOr
Reads Volts & Freq

20 nee wi th memor y

r
~ .......-.-

$190
S-3000 ,.......

50 MHz LOGIC PROBE

$23

~P-700

TRUE RMS 4Y2
DIGIT MULTIMETER

$135 Model
M-7000

.05% DC Accuracy
.1 % Resistance

• • with Freq . Cou nter
& Deluxe Case

-Model
CM-1500S65

MULTI METER with
CAPACITANCE and

transistor tester

Read s Volts, Ohms,
Curren t, Capac itors
Trans istors & Diodes

GF-8016 Function Generator
with Freq, Counter

$219

.soo

• Sine, Square, Triangl e,
'Pulse, Ramp , .2 to 2 MHz
'Frequency .1 thru 10 MHz

GF 8015 without Freq, Meter '169

3 Amp Power Supply XP·650

:-~~~ .".1' $11950
.. ... - _ , MOV @ 1.5A
... ... 0·20V@ 3A-~~Ilc~~~~~Tted , short circut protect ed current

0-20V @ IA
o-20V @ IA

5V @ 5A
Fully Regulated, Short Circuit Protected wi th 2
Limit Cont. 3 Separate Supplies.

cas SALES, 8744 W. North Ter. Niles, IL 60648 ~ /I!!I\ 15 DAY MONEY
800-292-n11 (312) 45~9040 M!!!!"l~ BACK GUARANTEE ASK FOR CATALOG

2 Year Limited Guaranteel Add 5% for"Postage ($10 max.), IL Res., 7% Tax
CIRCLE 109 ON FREE INFORMATION CARD

Top quali ty scopes at a very reasonable price. Contains all the desirable features. Elenco's 2 year guarantee
assures you of continuous service. Two t x, 10x probes, diagrams and manual includ ed. Wri t.9 for specific ations.

Dynamic-range enhancers
The most well -known products

in thi s category are made by dbx,
although many of the major Japa­
nese manufacturers have had dy­
namic-range enhancers in th eir
lines at one time or another. The
dynamic-range enhancer is de­
signed to compensate for th e
compression d eliberately intro­
duced during record in g, mixing,
and mastering. Recording and cut­
ting engineer s use compression to
compen sate for limitations in th e
reco rdin g medium th ey work
with. LP records and tap es have
problems at both ends of the loud­
ness ran ge ; soft sig nals are likely
to be buried under hi ss, and loud
signals at certain criti cal frequen­
c ie s can overl oad th e record
groove, tape, or pl ayback system.

FM broadcasters have simi lar
problem s. They're caused mostly
by th e FCC-mandated hi gh-fre­
qu ency pre-emphasis, and by t he
20 dB o r so loss in signal st rength
inherent in tod ay's ste reo- broad­
cast ing technol ogy. M o st broad­
casters use some k ind of co m­
pressor to provid e a reasonably
" lo ud" signal while prev entin g
overmodu lat ion of the tran smitter.
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ANTIQUE
RADIOS

Portabl es

FIG. 2

TH IS TI M E W E' LL TA LK A BOU T BATTERY­

pow ered (and three-w ay) port ab le
radi o s. W e' l l d iscu ss_th e o..r ig in_
and develo pment of po rt ab les, as
we ll as servic ing hin ts. But f i rst ,
let 's tak e a loo k at a special rad iol
ph on o co m b inat icn set.

The antiqu e of the month
Th e uni qu e Philc o (M o de l

46-1201) shown in Fig . 1 was very
popul ar ri ght af te r WWII. Th e
qua lity of the cab ine t of a new set
was ho-hum , but it probabl y we nt
fo r less tha n $40 new. The o ne pi c­
tured need ed so me w o rk and cost
me $10.

That Phil co was po pular not be ­
cause of an unusual radi o chassis,
but because of its fro nt-lo ad ing 78
RPM record changer. In fact , th e
chassis wa s reall y sta n da rd , bu t
record s co u Id b e pl ayed loud
eno ugh to allow dancing in a large
room. M axim um vol ume had to be
co ns idered w hen bu yin g a small
record p layer back then .

Th e su pe r he te ro dyne chas sis
has a 4SS-kH z IF and f ive loctal
tubes. The SOX6 rect i f ier and SOAS
o utpu t tube are gett ing scarce , but
th ere are st i ll some aro und . A 7C6,
7AS and 7B7 round o ut the tube
co m p le ment.

Besi des its unique appea rance,
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t he Philco is a valuab le co llect ib le
b ecau se of i ts novel m et hod of
loading records. O f co u rse, o n ly
o ne reco rd ca n be lo aded at a
t ime. Load ing is acco m p lishe d by
o pe rat ing a bottom- hinged hori­
zo nta l door in the fro nt port io n of
the cab ine t.

O pe rat io n is co nt ro lled by a se­
ri es of levers and sp rings attache d
to the door. Afte r o pe n ing t he
door, t he sp ind le retracts be neath
the tu rntab le, and th e arm and the
sty lus are raised to free th e reco rd ,
w hich can th en be rem oved and
repl aced by another. W h en th e
door is closed , t he sp ind le co mes
up through the reco rd and the sty l­
us is p laced gent ly o n th e edge of
t he reco rd. Var iou s ad j ust me nts

allow yo u to "fine -t une" mechan­
ical operation.

Portable background
The mention of a portabl e radi o

brin gs to mi nd a t iny receiver that
you can carry in you r pocket o r
hang fr om the mirro r of yo u r VW.
Po rt abl es eventua lly evo lved in
th at directi on , b ut, act ua l ly, t he
po rtab le rece ive r goes al l t he way
back to the f i rst prod uc t io n radi o .

Of co urse yo u never car ried o ne
of these early recei vers in yo u r
pocket; two hand s was usuall y the
minimum . In the ear ly days of ra­
d io , th e wo rd p o r tab le was used
qu it e loosely.

Over th e yea rs, vari ou s in ci ­
dents in h isto ry have cause d sur-



ges in t he popu la rity of t h e
portab le receiver. For example, a
nat ura l di saster suc h as an earth­
q uake causes an upsu rge in porta­
b le -radio sales so that t hose
affected can main tain co ntact w it h
the outsid e wo rld .

Another example of how exter­
nal events affect t he radi o in du stry
was the boom in sales that hap­
p en ed d uri ng th e ea r ly 1960's,
w hen m any people built fa llou t
she lte rs. Plans we re abundant in
m agazines and new spap er s, and
m an y h om eo wn ers were b usy
pl anning and building th eir own
fa llo ut shelte rs. And a portabl e ra­
di o was co nside red to be at least as
importan t, if not more so, th an
m any othe r typ es of eq u ipme nt
and supp lies.

Pro bably th er e are st i llthOu­
sands and th ou sand s of th o se
t ube-ty pe portabl e rad ios fro m th e
'1930's, 1940's, and 19S0's standing
by i n t hose aba n do ne d fa l lo ut
she l ters , a lo ngs i de th e soda
crackers and canne d wat er. I only
hope that someone rem em bered
to rem ove the batte ries.

Types of portables
Durin g the 1930's , 1940's, and

1950's, a po rtabl e radi o referred to
a co mp lete ly self-co ntaine d re­
ce ive r w it h a car ry ing handle. You
co uld st rut down t he st reet carry­
ing th e box by t he handle. Music
w ould emanate f ro m the box to
th e amaze me nt (and envy) of ev­
eryo ne . Ow ning a portabl e was an
easy way to gai n in stant popularity,
because wh erever you we nt yo u
were asked to bring yo ur rad io .
Seve ra l M otorol a portabl es f ro m
di fferent eras are shown in Fig. 2.

By th e 1950's, the word portabl e
came to mean anything w it h a han­
dle on top. But it reall y meant
nothing, especially in the ph rase
portab le TV. The so-called po rta­
b le st i ll requi red AC power, and,
altho ug h it co u ld be moved , doing
so was not somethi ng one under­
took lightly.

Also, the handles were notori ­
o usly weak , and afte r eno ug h of
t he f l im sy handl es bro ke off (and
TV's d ropped to th e floo r! ) th e
handleswe re elim inate d. Then the
co nsu me r carr ie d h is " po rtab le"
TV f ro m room to room in hi s arms,
li ke a crate of o ranges. Actu all y,
many of t hose 1950's TV 's (with

the i r metal cab in ets) were dead ly
and shouldn' t have been carried at
al l.

Back in g u p a l i ttl e , b y t he
mid-1920's manu f actu rers kn ew
that rad io wou ld co nt inue to be a
bi g ind ustry for years to co me , be­
cause it promi sed to allev iate the
boredom and lonel in ess of dreary
days and lon g w int er ni gh ts. The
prob lem was th at , in the sum me r,
li sten ers d rifted (pun intended?­
Editor) awa y f ro m t he i r rad io s.
Trip s to the beac h and vacat io n re­
so rt s d id n ' t in clud e a c u m be r­
some radi o . But the chall enge was
take n up by the industry.

By th e lat e 1920 's, w hat was
kn own as the sum mer slump in
radi o sales was co mi ng to an end .
I::!!g h -~owe red radi o stat io ns and
b ett er-d e si gn e d p o r t abl e re­
ce ivers gave broadcast stat ions a
year-rou nd audience . The in creas­
ing popularity of auto mob ile re­
ce ive rs also i nc rease d t hat au­
d ience. A lt hough so me g ro u ps
suggested that t he d river mi gh t be
d istracted w hile tun in g (o r listen­
in g to ) an auto rad io , their worri es
went unhee de d. A lso , the noise
coming fro m an aut omob ile, es­
pecially a touri ng car (like a fo ur­
doo r co nve rt ib le) co uld be a nui-

. sance. Of course, the auto rad io
did surv ive, and it st ill is a nu isance
at t imes .

Rad ios we re dest ined to go in
pl aces ot he r than boxes and cars.
In 1930, at a wi nter boat show in
New York , many boats large and
sma l l fe at u red cus to m-i nsta l le d
b roadcas t radi o recei ver s. Som e
w ere modi fi ed hom e receive rs .
Being fam il iar w ith early radios, as
well as bo ats and motors, I'd have
to say t hat that was a bo ld ste p fo r
the in du stry. Dampness, RF I fro m
t he eng ine's igni ti on sys te m , as
well as the po und ing motorboats
are subject to , al l p layed havoc
w it h these early receiver s. I can
st ill see 01A's ro ll ing arou nd the
deck as a boat po und s across
Sheepshead Bay.

It was usually suggeste d that the
rad io be pl aced as far from the en­
gine as po ssible. That, of co urse,
was a p rob lem on a small boat w it h
the engine amids h ip s. It was also
recommended that a separate bat­
tery be used to heat the tub e fi la­
m en ts. In ad di t io n, ma gn et ic,
rath er th an dy na m i c , l o ud-

capacitance.
logic and more.

Farless.
Now, a fully-loaded DMMcombines

a capacitance meter, logic probe, and
an hFE meter, all for the price ofa DMM.

TILLogic Probe: 20MHz
Hi/lo/offindications
Detects 25nS pulsewidth

Capacitance: 5ranges (2nFto 20JlF )
hFE (NPN or PNP):1range (1000)
DMM: DCV-5ranges (.2VtolkV)

ACV-5 ranges ( .2Vto750V)
DCA-4 ranges (200JlA to lOA )
ACA-3 ranges (20mA to lOA )
Ohms-7 ranges (200Ohms
. to 2000Megohms)

Continuity beeper
Diode check
Bui lt-in bail
Anti-skid pads

See one now at your local Beckman
Industrial distributor.

DM25L ... $8995*

-I n ,.,
I.IJ U 0

•Suggestedlist price ($US ) with battery, testI,ads andmanual.

Be!:k~~n Indu!!!itri~! 'M

Beckman IndustrialCorporation
ASubsidiary ofEmerson Electric Company
630Puente Street, Brea, CA 92621
(714) 671-4800
oCopyright 1985 Beckman Industrial Corporation
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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 typeset and layout the ad at no

additional charge.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 500­
B Bi- County Blvd ., Far mingdale, NY
11735.

CABLE TV CONVERTERS AND DE­
SCRAMBLERS. Lar ge se lec t io n of top
quality merchandise . Low prices. Quantity
discounts. We ship COD. Most orders are
shipped within 24 hrs. Send $2.00 for catalog.
CABLETRONICS UN LIMITED. P.O. Box
266 Dept . R, S. Weymouth, MA 02190 (617)
843·5191

CIRCLE 200 ON FREE INFORMATION CARD

APPLIANCE REPAIR HANDBOOKS- 13
vo lu mes by serv ice experts ; easy -to ­
understand diagrams, illustrations. For major
appliances (air condi tioners, refrigerators,
washe rs, dryers , microwaves , etc.), elec.
housewares, persona l-ca re app lia nces .
Basics of solid state, setting up shop, test
instr uments. $2.65 to $5.90 eac h. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148. 1-(312) 932-9550.

CIRCLE 84 ON FREE INFORMATION CARD

CIRCLE 192 ON FREE INFORMATION CARD

A CAREER START FOR THE 21ST CEN­
T URY. Since 190 5, Na t io na l Techn ical '
Schools has helped people build successful
caree rs . Enter the 21st Ce ntu ry th rough
home study courses in Robotics, Computer
Technology and Servic ing, Microprocessors,
Video Technology, Basic Electronics, Trans­
portation Technology, Climate Control Tech­
nology or TV and Radio Serv icing. For a
FREE cata log, ca ll 1-800-B-BETTE R. Or
write NTS/ INDEPENDENT TRA INING
GROUP, 456 West M. L. King Jr. Blvd. L.A .,
CA 90037.

CIRCL E 191 ON FREE INFORMATION CARD
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AC LINE DISTURBANCE MON ITOR
Detects, stores and displays worst case AC
line voltage variation due to sags and surges .
1Y2 cycle and 3 cycle selectable time con­
stants. Internal and external alarm activate if
AC drops below 100 Vor exceeds 130 V. 60 to
160 V range. One year warranty. LDM-120,
$99.00 plus 4.00 Ship. CA res 6.5% Check,
money order or C.O.D. (add $3.00). TEST­
WARE, 4425 Canoga Ave., Woodland Hills,
CA 91364, (818) 346-8370 .
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IleDlraliiDS QDUDITUDD~LQJ~speakers were mostly used, to

conserve power.
A modified home rece iver used

on a boat still needed an antenna
and a gro und fo r prope r recep­
tion. One or two lengths of anten­
na wire stretched the length of the
boat (above the mast spar, to avoid
tr ipping over it ) brought reason­
ab le recept ion with one of the bet­
ter radios .

Providing a grou nd was slight"
more diff icult. Trai l ing a 25-foot
length of w ire in the wate r be hind
t he boat was one so lut io n. Of THE MODELWTT-20 IS0NLYTHESIZEOF
course, a stee l-hu lled boat didn't A DIME, yet transmits both sides of a tele-

phone conversation to any FM radio with
have a grounding prob le m . But crysta l clarity.Telephone line powered- never
gro unding to t he metal strut that needs a batteryIU p to Y4m ilerange. Adjusta-
supports the prop shaft, o r to the ble from 70-130 MHZ. ~omplete kit $29.95
prop ho usin g resulted in a noise + $1.50 S + H. Free Shipping on 2 or more!

, COD add $4. Call or send VISA, MC, MO.
pro b Ie m .-P-robab Iy-~ h e-best- - - DECO INDUSTRIES- Box- 607 Bedford
grounding solutio n was to aff ix a Hills, NY 10507. (914)'241-2827.'

metal str ip to the outer hull, be low CIRCL E 127 ON FREE INFORMATION CAR D

the wate r Ii ne , and attac h t he I--.iiiiii~~~!iiiiil--T---------------:-­
ground line fro m inside the hul l.

How wel l those pioneer boat re­
ceivers worked under actual co n­
ditions is questio nab le . How ever,
I'm sure that t hose radios put on a
magnificent pe rformance wh i le
t he boat was o n t he showroo m
f loor.

Restorat ion and repair
Portab les suffer from many of

the same problems as non-po rta­
bles, as we ll as fro m a few of the ir
own. First, portable cab inets are
often des igned to withstand more
ab use (and weather) t han thei r
stay-at - ho me co u nterparts . A
damp soapy rag is often all to takes
to restore t hat type of box to ac­
'ceptable co nd ition.

Servici ng a batteries-on ly porta­
b le w ill l ikely be fa irly simp le .
How ever, servicing a th ree-way
portab le (one that runs on AC, DC,
and batter ies) may be somewhat
more d ifficu lt, beca use of the extra
compo nents required to obtai n
three-way operation.

If yo u've neve r owned a tube­
type thr ee-way portable radio , you
may be co nfused as to how to
switch betwee n AC and battery
power. The switch ing is necessary
because you can't operate from
batteries while pl ugged into the
AC line. Many radios have a simi lar
switch ing arrangement. To oper­
ate the set from batteries, the li ne
cord must be unplugged from the
AC sou rce and then plugged into
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Cable Dist r ib ut o rs

FREE CATALOG OF HARD-TO-FIND
TOOLS is packed wit h more than 2000
quality items. Your single source for precision
tools used by electronic technicians, engi­
neers, instrument mechanics, schools, labo­
ratori es and government age ncies. Also
contains Jensen 's line of more than 40 tool
kits. Send for your free copy today ! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85044. (602) 968-6231.
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SIMPLY SNAP THE WAT-50MINIATURE FM
TRANSMITTER on top of a 9v battery and
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 shipp ing on 2 or more!COD
add $4. CaU-orsend VISA, MC, MO. DECO
INDUSTRIES, Box 607, Bedford Hills, NY
10507. (914) 232-3878.
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CABLE TELEVISION CONVERTER de­
scrambler and microwave television antenna
equipment accessories. rvideo catatoqtree:"
CABLE DISTRIBUTORS, 116 Main Road,
Washington, AR 71862.
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DESCRAMBLE THE NEW VIDEO TAPE
COPY PROTECTION SCHEME. When you
rent or buy a recent movie release, stop the
vertical jumping and jittering in your TV pic­
ture with the LINE ZAPPER. This project de­
tects and removes selected lines of video that
have been modified and often interfere with
normal television operation. Get your kit to­
day only $69.95 plus $2.00 for S&H. Allow 6
weeks for delivery. ELEPHANT ELECTRON­
ICS , Bo x 41865- L, Phoenix, AZ 85080.
(602) 581-1973. MC and Visa accepted .
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NEW JERROLD CS 68 CHANNEL CABLE
TV CONVERTER with volume control & de­
scrambler loop (Port). Programmable clock
turns TV on/off & changes channel. Audio
mute kills commercials. Programmable chan­
nel scan. Instant channel recall. Automatic
fine tuning with manual override. Video & au­
dio outputs. Friendly to all descramblers .
Specify output. 1 year warranty. $139. $110
ea.lcase lot of 10. Free delivery. Dealers want­
ed .( 514) 739- 9328. CROSLE Y ELEC­
TRONICS , Box 840, Champlain, N.Y.12919.
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LINE ZAPPEA

V 'OLO f N

60 dB SIGNA L ELIMINATOR-for removal
of undesirable TV/FMIVHF signa ls. Can be
tuned precisely to ANY signa l within these
ranges: ' Model 26 - Chs. 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) .Hig hly selective notch/ad­
justable strength. Singles $30. Quantity dis­
counts to 60%. STAR CIRCUITS - P.O. Bo x
8332 - Pembroke Pines, FL. 33084
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MICROWAVE ANTENNAS $69.95. Now in­
cluding shipping and Lifetime warranty. We
Repair all types of Downconverters. Cable
Converters and equipment available! Jerrold
400 wireless Convertor $72.95 plus shippng.
Coa x cable, T.v. parts , accessories, con­
nectors, T.V. amplifiers. Write for free catalog
or call for prices. BLUE STAR IND., Dept.
105-RE 1-87, 4712 Ave. N, Brooklyn, N.Y.
11234 (718) 338-8318 Ext. 105.
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ZENITH SSAVI, SALE $169. UHF gated
pulse $199. Original reconditioned equip­
ment for UHF channels 27,48,51, etc. Quan­
tity discounts . Satellite Systems; surpl us
N-12, S8-3, Hamlin 1200. Converters, ampli­
fiers, accessories. Catalog containing cou­
pon $1. SSAVI modification/troubleshooting
handbook $6.50 ppd. AIS SATELLITE, INC.,
P.O. Box 1226-RE, Dublin, PA 18917. (215)
249-9411.
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the chassis. Do ing so d isco nnects
the AC fro m, and co nnect s the bat­
teries to the prope r power-supp ly
co mpo ne nts .

The receptacle for th e p lu g on
the chassis doesn' t loo k any th ing
like a normal wa l l receptacle. In
fact , if it's not marked, and yo u ' re
not fam i l iar w it h that typ e of co n­
n ec ti on , yo u m ay h ave troubl e
f ind ing w here to in sert t he plug.
Often, the recep tacle is ju st a slo t
o rtwo in the met al chassis..lf th er e
is o n ly o ne slo t , th e othe r p ron g is
meant to sl id e down th e rear of t he
chassis.

Servicing
Th e f i rs t t h i ng a serv ice m an

wouId do with a portabl e w ou Id be
to p lug it in and turnit o n . If th e-set­
is dead , he would assume th at o ne
of th e frag i le tube f i laments was
ope n. He wo uld th en che ck th e
tubes and fi nd th e o ne w i th an
ope n fil am en t. How ever, yo u must
be very caref u l in check ing th e del­
icate tubes used in portab les.

For exa m p le, it 's probably not a
good idea ju st to rep lace a known­
bad tu be. You mi ght be lucky, and

the set mi gh t work . But a co n­
denser su rge co u ld destroy eve n
more tubes. So, before replacin g
any tubes , it 's best to rem ove them
al l, di scharge all co ndensers, and
th en re-in sert th e tubes. In fact , a
sma rt radi oman removes all t ube s
and checks t hem before doin g
any th ing else. Doing so gives him
a cl ear p icture of the set's co n­
dition. Th at also lets him know
wh eth er o r not h e's resp on sibl e
fo r burning out any tubes.

If a three-way set w o rks o nly o ne
way (batte ries o r AC or DC), isol at­
ing th e problem can be sim p le , if
yo u use yo u r head . For exam p le ,
yo u m ight suspect simply th at t he
batter ies of a set that worked o n
AC bu t not o n batter ies were w eak.
However, a set mi ght be o pe rati ng
at sl ig h t ly hi gh er vo lt age s when
o pe rat ing o n AC. Th e os c i l lato r
sec tio n of th e co nve r te r mi ght os­
ci llate w ith th e hi gh er voltage, but
not wh en powered by batt eri es. A
rie w os ci ll ato r tube mi ght so lve
th e prob lem.

On the other hand , if a set oper­
ates on batteri es, but not o n AC,
most like ly there is a def ect in th e

power supp ly. Any red uction in AC
ope rat ing vo ltages can cause th e
same prob lems as ju st mentio ned
fo r battery ope rat io n. The nose of
an experienced rad ioman can tell
w het her the s~i um recti fi er has
overheated and burned o ut.

Tubes in portables
The tube com p leme nts of many

three-way portabl es in clud e a type
117Z6 recti f ier tube for use o n AC.
Sma ller and new er mod el s use se­
lenium re c ti f i er s, w h i c h a re
mounted o n top of th e chass is .
You can tell w hich ty pe of recti fi er
a set has just by turnin g it o n . A
tube-type recti fi er will take abo ut
a half a minute to warm up, but a
selen ium rectifi er will operate as
soon as th e set is turn ed on .

Li k e t h e 117Z6 recti f i er, t h e
117Z3, 35Z5, et c., are st i ll availab le
i f re p lac e m e nt i s n e c e ssary .
How ever, th at typ e of recti f ier can
also be replaced w it h a selen ium
rect if ie r w it hout detractin g fro m
th e authe nt ic ity of th e set. As a
matter of fact, many sets yo u co me
across have already been convert -

co n tinued o n page 81
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800-638-6405

·Weller· $77.50 @. ~
WTCPR " ~~L~

Controlled" ~- .~>­
Output ~"'r:~~~ 'II
Soldering .~ .
Station -__ ~

Weller'
Service Master Roll Kit
List $95.71 SALE $76.99
Includes 23 tools in plastic-coatedcanvas
case: 6' long nose plier, 5' diagonalplier,
6' adjustable wrench,regUlarandstubby
handles, 9 reqularnutdrive,s, 3 stubby
nuldrivers, nos. 1 & 2 Phillips screwdnvers,
3/16~ & 1j4 ~ slottedscrewdrivers, reamersand
7"extension. 99SM .

Weller'
, Universal Soldering Kit
List $28.22 SALE $22.48
Includesdual heat soldering gun with3
solderingtips, wrench, flux brush, solderingaid
tool & solder in plastic carrying case. 8200PK

Weller
Professional Soldering Kit
List $38.29 SALE $30.50

• Includes solderinggunwrthpre-tinned heavy
copper tip, 2 spare tips, wrench, flux brush,
~~:ri~~5~~~001 & solder in plastic carrying

Telex: 89-2667
FAX: (202) 832 -3411

IFLUKEI

IIE~ 3% Digit
Multimeters

New Test with analog
Equipme nt bar graph
Model ModelNo. Description List SALE No. Description Lisl SALE
206 Sweep/Function 73 7% Accuracy $79 $74

generator $895 $805 75 5% Accuracy $99 $89
512 Handheld frequ- 77 3% Accuracy $139 $124ency counter;

20Hz-200MHz $1 45 $130 IFLUKE I
1010 1OMHzminiscope $385 $349
202 .02Hz to 200KHz

function gener- 51 Single input
ator $239 $219 thermometer $1 19 $106

510 200MHz multi- 52 Dual input KlJ
function counter $365 $328 thermometer $189 $168

601 3V2 digit, 1% 21 Analog/Digital
accuracy DMM $21 5 $193 Multimeter $99 $89

513 Prescaler; 23 Analog/Digital
40-600MHz $85 $76 Multimeter $145 $134

514 Prescaler;
1oo-1000MHz $120 $107

While SuppU•• Laal

W,S·JENKS & Son
1933 Montana Ave. NE
Washington DC 20002

(202) 529-6020

$19

List SALE

520

$825 $693

$415 $350

BEST PRICES ON TEST EQUIPMENTI

"The Blue Box" EIA Interface
Monitor & Breakout Panel
Model 60
List $159.00 SALE $137.46

BJl11!1JJ!IjJ:I §l6R~~£.~~ .
Model
No. Oescrip~ion

1590A 100MHz quad
input oscilloscope $1886 $1584

2520 20MHz2-channel
oscilloscope $1895 $1705

1420 15MHz portable
oscilloscope wi
digital storage

1042 Telephone line
analyzer

1045 Telephone
product tester

Call for our
FREE catalog of
electronic tools
& test equipment
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12 TV Channel Frequency Program
Enter this program, do it just once, and you'll never have to look
those numbers up a~a i n. Michale Kiley, WA9ZPM

6 TYROAntenna Pointer
Finally, a qu ick and easy system that can be used to advantage
w hether you erect lots of dishes each week, or just one for yourself.
Edmund T. 'TYson

10 5-Volt RS-232
There's a new chip availab le that's making a lot of c ircuitry a thing of
the past. It's called the MAX232 and here's how to use it.
Rodney A. Kreuter

January 1987Vol. 4 NO.1

13 All about Interfacing, Part II
We began this art icle last month and present the conclusion here.
This one is a "Clip -and-Save!" Jeffrey K. Holtzman

See Page 6
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ON THE COVER
Author Ed Tyson has been busy putting in N RO installations. The
one on this month's front cover is from the McDonald Observatory,
in Texas. The comp lete article begins on page 6 of this issue. In
error the artic le was run last year in the October Issue, with the
wrong program.

COMING NEXT MONTH
Every once in awhile, an editor can sit back and smile with some
small measure of pride over a well-done job . And before I b reak
my own arm patting myself on the back, here's what's in store for
you : A build-it -yourself protocol converter a N channel frequency
program, a story on undocumented op codes that just might make
your next ch ip a lot more useful, and an up -to-the-minute art icle
on co ncurrency that you have to read! Don 't miss our next great
issue!
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EDITORIAL

The beginning of the end...
• ...Of copy protection is at hand . Ashton -Tate, who manufacture such
important software programs as d Base database managers, recently
announced that copy protection would be removed from all its software.
We applaud Ashton-Tate for this action.

Manufacturers assumed that the com puter operato r w as go ing to make
copies of any software he purchased, d istributing it to all his friend s or
(worse yet) selling unlimited copies for less than he paid for it. Naturally, this
sort of piracy would cost the software manufacturer, for it would reduce the
potentia for sales. --

So copy protection would be installed on the software. This made it
extremely d ifficult for a legitimate user to make a backup copy, or to store
on his hard d isk. As for the real p irate, it di dn 't stop him, it w as just another
nuisance he had to work around . And the truth of the matter is that copy
protection didn't do any more than create problems without solving any

Today, we see advertisements that read "Not copy protected." And w e're
starting to see more and more of those advertisements as well.

Certainly, the manufacturers are entitled to a profit from their investment in
a software program, but we already have such protection in place in the
form of our copyright laws. These can cover a new software just as easily as
they would cover a new book that's been published. And copy protection
is to software, what locking closed the pages of a book would be . While
this writer is certainly not a lavvyer, it seems that the p lagiarism and
copyright laws that are now in p lace, should be suffic ient protection if the
need to exercise them ever arises.

Ashton-Tate, long a leade r in our ind ustry, has taken a major forward step.
We can on ly hope that others wi ll follow.....CD~
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LETTERS
any idea of the complexity
involved in settins an author 's
"roush" diasrams to the finished,
p rinted pase, you 'd be surprised
that even more mistakesare not
made. If you do have a problem,
by all means write in and let us
help you solve it.

To Err Is Human
What happens if a mistake is

made in the magazine and I bu ild
something and it doesn't work?
Am I just "stuck?" R.P., Jericho, NY

Not at all! A ctuallx if you had

Brooklyn that I can let you have real
cheap... But seriouslx set to a
technician if you 're havins
problems.

Who Goofed?
Somebody goofed up in the

Oc tober Issue last year. You
announced a NRO Antenna
Pointer, and the program talked Hi, Brilliant!
about anything but that. Wha' I happened on your magazine at
hoppen?-S.l, Kansas City, MO my dentist's office and started

Mea culpa, mea culpa, mea flipp ing the pages. To my surp rise,
maxima culpa. Make sure Y.Qu Lwas_ab le to understand much oL
check the table of contents for this it, even though I have no real
issue. I'm p retty sure we s ot it risht background in electronics, much
this time. less computers. I ~uess I'm just

bri lliant. Talking to my denti st later,
I found that he has a personal
computer and well --,---to make a
long story short-my subscription
is enclosed. IP., Long Beach, CA.

Welcome to the 20th Century!
Delishted to have you with us.

Flight Simulators
I've been playing around with

flight simulators on my computer.
Can those things actually teach me
to fly?- RD ., Tacoma, WA.

They can sure save you a lot of
expensive dual- time when you're
learnins navisation, but as an old­
timer once said, "If you want to
learn about flyinS, watch the b irds.
But if you want to learn HOW to fiX
set into an airplane!"

_--,-,...--------'B::.;r:...:.id~ge for Sale!
My new computer has been

nothing but trouble since I bou ght
it, and the salesman explained that
it just takes time to b reak-in.
Exactly how long should this
break-in period be?- L. B.,
Oshkosh, WI.

At least until the 3,000 mile
check. Now let me tell you about
this slishtly-used bridse in

COMPUTER PRODUCTS
For more details use the free information card inside the back cove r

GAMEPROGRAMS,Gerry and the
Germ and Microcosm, are the latest
titles released in Firebird Licensees'
Super Silver Disk series for Com­
modore 64/128 computers.

...-
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Gerry the Germ, is a lighthearted
rom p through the human body as
Gerry sets out to prove his worth as a
virulent virus. Microcosm puts the
player aboa rd a crip pled interstellar
freightl iner as the sole d efend er of a
priceless agricultural cargo against a
devouring horde of mutant insects.

Both games feature musical and sound
effects, graph ics and animation , chal­
lenging p lay action and eithe r joystick
or keyboa rd control.

The suggested p rice is under
$20.00- Fireb ird , Po.Box 49, Ramsey,
NJ 07446.

MEMORY UPGRADES, The XTend Kits
are designed for use w ith the IBM XT
and portable computers. The XTend
upgrad e involves removing the Xl's
system boa rd, rep lacing two rows of
64K RAMS w ith 256K RAMS, removing
a decoder PROM, and install ing a
specially prog rammed replacement,
and insert ing a 16-p in IC into an empty
socket on the boa rd .

O ne model of the XTend upgrade
kit allow s the user to upgrade an XT for
$10.00 (not including RAM chips). The
EXtend Multi-Pak, pr iced at $99.00,
inc lud es a decoder and logic chips to
upgrade ten computers. It includes 10

di skettes and 10 software manuals.
The XTend Plus kit, which also sells

for $99.00, provides everyth ing the

CIRCLE 19 ON FREE INFORMATION CARD

user need s to perfo rm an upgrade on
a single XT, including RAM chips. The
basic XTend kit includ es RAMtest,
RAMdisk, and Printer Spoo ler software
on diskette, as well as a handy IC
pulle r. A lso included are hardwa re
installatio n and software ope ratio n
manuals.- VERICOMp, 8825 Aero
Drive (Suite 210), San Diego, CA 92123.
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SOFTWARE
REVIEW

Websters new On-Line Thesaurus...

-Thisoffering from Simon and Schuster ($69.95, Simon It's easy to use. Since it we ighs in at 360K, it should
and Schuster, Rockefeller Center, 1230 Avenue of the really be run off a hard disk. You can use it in a two-
Americas, New York, NY 10020) is the latest entry in the drive system, but one w ill have to be dedicated to the
w riter's-aid market and a good way to supercharge d ictionary. If you have sufficient memory, you can stuff
your favorite word processor. It was wr itten by it in ramdisk but this might leave you short on space for
Korenthal Associates of New York, and is based on the your word processor. It will work in whatever
Webster's New World Thesaurus and has over 120,000 configuration you create, and w hatever limitations exist
cross-referenced synonyms to help find exactly the wil l be set by your hardware, not Webster's software.
word or p hrase you want. There are many thesaurus' on Once you're up-and- running, you only have to
the market, but this one can't be beat on a feature-for- remember the key that activates the Thesaurus. The F1
feature basis. key offers a comp lete help screen, but after a few

When you run the installation program, you'll see that times, you won't need that anymore. The program looks
Webster's already knows about 26 of the popular word up the word at the cursor, you browse through the
processors. If yours is among them, all you've got to do suggested synonyms using the cursor keys and pressing
is press a key. If yours is not on the list, you tell the F10 key makes the substitution.
Webster's how yours works. A ll it needs to know is the It first looks for the entire word, and if there'sno
keyyou press for insert, delete, etc. If you know your match, it seeks the root of the word. If that fails, it
wo rd processor, you can get through the installation in shows you a list of words w ith similar spellings.
under a minute. And changescan be made as easily, Each control program can contain parameters to
even from inside your word processor. make it workw ith three d ifferent word processors and

Webster's is made up of two files. Fi rst is the control you can switch between them. By installing and saving
program in high memory until you reboot. It watches a second time under a d ifferent name, you can put
the keyboard buffer, and when it sees the key you've several versions on a single disk. The written manual
set as the trigger, it puts a w indow on the screen and walks you through it step-by-step.And the manual has
hunts the phrase or word at the cursor, in the some interesting appendices on word usage in genera l.
dictionary, w hich is the second file. Webster's is smart. Using Webster's is habit forming. Once you're
If it can't find a match, it w ill show a list of words accustomed to it, there's no way you'll useyour word
spelled like the word you are seeking. If your word is processorwithout it. And when you real ize that it does
not there, you can browse through the entire d ictionary, about twice as much as its competitors for less than
try alternate spell ings, see synonyms for any word on half the price, you'll realize that it's more than just a
the list, or even synonyms for the synonyms. bargain-it's an outright steal!.....m~
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TYRO ANTENNA
POINTER PROG

--- -------1------ ----

Your computer can accurately po int your TVRO antenna.

Edmund T. Tyson

- Most articles give pointing angles in azimuth/elevation About the program
coordi nates. But the working coordinate system for This program calculates angles for pointing N RO ·
most antennas is ident ical w ith the astronomical hour antennas at synchronous satellites. It is wr itten in BASIC
angle/declination coord inate system. In this system, the for use on many computers. We tested it in midsummer
hour angle axis is parallel w ith the spin axis of the Earth by computing telescope settings to observe satellites
and the decl ination axis is orthogonal to the hour angle broadcasting N signals. A telescope observatory in the
axis. So the antenna po ints to any satellite in the Clarke southwest confirmed the angles by seeking and finding
belt by motion about a single axis. The Clarke belt is a the satell ites. A dial was designed that permits pointing
band in space above the equator, some 22,240 miles an antennaat a chosen satellite without searching.
up. Satellites in this belt makeone revolution about the The program is useful only for calculating
Earth in a day, so they appear fixed in one spot in the synchronous satellite positionsand is based on these
sky assumptions: Inclination of the satellite orb it to the
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100 ' C<X1PUTEPOINTINGANGLES
105 ' FOR TVRO ANTENNA
110 .
120 DEF SNGA-H, o-:
130 DEF INT I-N
140 CLS
ISOPI=3 141593"
160D2R=PI /180

'
170 RE=6378 165
180 .
200' ........ OBSERVER COORD ........
2 10 PRINT -OBSERVERNLATI W LONG-,
2 15 INPUT ;f LAT, FLONG
220 FLONG=-FLONG
22 1 WLONG=-FLONG
225 LPRINT -TVRO AT NLAT=-;
226 LPRINT ,FLAT, - WLONG=-;WLONG
227 LPRINT
230 X·I I
240 Y·O'
250 l =OI
260 ' ROTATE ABOUT -y- BYLAT
270 AX=FLAT
280 1AX=2
290 GOSUB 1000
300' ROT ATEABOUT ' t : BY -LONG
3 10 AX·FLONG
320 1AX-3

- - - 330 GOSUB 1000­
340 XO= -X
350 YO=-Y
360 to-:
390 LPRINT - SAT l ONG A7IM-,
39 I LPRINT ;- ELEV HRAX-;

392 LPRINT ;- DEC AXRANGE KM­
399 '*******************
400' ........ SAT COORD ........
4 10 CLS
4 1SLPRINT
420 INPUT - SAT LONG " SLONG
421 SLAT=OI
425 SLONG--SLONG
426 GLO'-SLONG
428 ' RADIUS VECTOR OF
429 ' SYNCSAT = 6.611 ERU
430 X=6 6 11
43 1Y·O!
432 l= OI
435 ' ROTATERV ABOUT -y- BYSLAT
436 AX=SLAT
437 IAX=2
438 GOSUB 1000
440 'ROTATE RV ABOUT T BY-SLONG
441 AX-SLONG
442IAX-3
443 GOSUB 1000
450 . TRANSLATE EO COORD
451 ' TOOBSERVER
45S XS=X'XO
456 YS=Y'YO
457 lS =Z'ZO
460 . C<X1PUTE HOUR ANGLE
461-' - AND DECLINATlON- ­
470 GOSUB 2000
471 DAH=(AX/D2RHLONG
472 REO=SOR(XS" XS'YS"YS)
473 DAD=ATN(ZS/ REO)/ D2R
474 RS=SOR(REO"REO'ZS"ZS)"RE

SOO' ........ ROT ATE TO TOPOS ........
SO l '
S10 X'XS
5 11 Y=YS
512 Z=ZS
515' ROTATE TRANS COORD
5 16 ' ABOUT ' t : 8Y(LONG-90)
520 AX= -FLONG-90'
521 IAX=3
522 GOSUB 1000
530 ' ROTATETRANS COORD
531 • ABOUT "X"BY(LAT-90)
535 AX=FLAT-90!
536 lAX-I
537 GOSUB 1000
540 XS=-Y
541 YS=X
542 ZS=Z
543 RT=SOR(XS"XS' YS"YS)
545 GOSUB 2000
550 Al =AX/D2R
551 EL=ATN(ZS/ RTl/D2R
LPRINT USING· ·;GLO;
LPRINTUSING- -;AZ;
LPRINTUSING· ·;EL;
LPRINT USING- -;DAH;
LPRINTUSING· ·;DAD;
LPRINT USING· -;RS
5BOGOTO 400
999 '**************** ***** ** *
1000' COORD ROTATION ROUTINES
1010 .
1020 AXR=AX"D2R
1030 SINX=SIN(AXR)

1040 COSX=COS(AXR)
1050 XT=X
1060 YT=Y
1070 ZT=Z
1080 ON lAX GOSUB 11 00,1200 , 1300
1090 RETURN
1100 ' ........XROT""""
IIIOX= XT
1120 Y= YT"COSX' ZT"SINX
1130 Z=-YT"SINX'ZT"COSX
1140 RETURN
1200 ' """"Y ROT""""
1210 X= XT"COSX-ZT"SINX
122DY=YT
1230 Z=XT"S INX'ZT"COSX
1240 RETURN
1300 ' """"z ROT........
1310X= XT" COSX ' YT" SINX
1320 Y=-XT"S INX' YT"COSX
1330 t - ZT
1340 RETURN
2000 .
2005 ' OATAN
20 I0 . ARC TANIN PROPER OUADRANT
2020 IF XSoOGOTO2060
2030 IF YS=DTHEN AX-O: RETURN
2040 IF YS>O THEN AX-PII2: RETURN
2050 IF YS<O THEN AX=1.5" PI, RETURN
2060 AX=ATN(YS/ XS)
2070 IF XS<OTHEN AX=AX' PI: RETURN
20BOIF YS<O THEN AX=2*PI'AX
2090 RETURN

eq uator is small, eccentricity of the orb it is small, and
the semi-major axis of the orbit is 6.611 Earth radii .

You need north latitude and west longitude of the
antenna and w est longitude of the satellite. South
latitud e and east longitude values must be entered as
negatives. The program can be used for any
geographical location of the observer and satellite
longitude. Negative elevation angles show the satellite
below the horizon for that location.

When executed, the program prompts for the
geodetic position of the antenna and this is pr inted to
labe l that data. Antenna position is then converted to
geocentric rectangular coord inates and saved .
Additional prompts request w est longitude of each
new satellite. These pos itions are co nverted to
geoce ntric rectangular coo rd inates, antenna
coord inates are subtracted and the vector is solved for
hour angle and declination .

NP

oI'-~---+-------------==::..t SAT

TAN /) = - SIN¢ j {6.611-COS4»

1+-- - - - - 6.61 1 8RU---- -+j

FIG. 1-DECLINATION OR OFFSET ANGLE is shown above.
This is a sketch of Earth and satellite seen from the equatorial
plane. The relat ion is described by the equation.

The hour angle

Hour angle is measured about the polar axis of the
antenna mount. It's zero w hen the satellite is on the
meridian, negative w hen the satellite is east of the
observer, pos itive w hen it is west. Declination is the
angle created by the observer's displacement from the
equator. It is included in the mount setting by the offset

<t> ~ AN T ENNA LATITUDE

/) ~ DECLI NAT ION (OF FSET)

ARC TAN 1- SIN # (6 .6 1/ - COS 4» )

FIG. 2-HOW LATITUDE and declination angles are included
in the antenna mount. The difference vector is rotated to the
observer's position and solved for azimuth, elevation and
slant range.
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adjustment made during mount and d ish assembly
Figure 1 shows the decl ination or offset angle. This is a
sketch of Earth and satellite seen from the equatorial
p lane. Distance from satellite to Earth 's center is 6.611
Earth radius units. An increase in latitude causes a
related increase in decl ination. The equation describes
the relation. Once calculated, a fixed angle for
decl inatio n can be used as the change in decl ination
from a merid ian to an extreme east or wes t position is
small compared to antenna beamwidth at (-band.
Figure 2 shows how latitude and declination angles are
included in the antenna mount.

The d ifference vector is then rotated to the
observe r's position and solved for azimuth, elevation
and slant range. Az imuth is in degrees from nor th
around through east as in the graduations of a compass.
Elevation is in degrees above the horizon w ith zero
deg rees at the horizon and 90 d egrees d irectly
overhead. Slant range is the di stance from antenna to
satellite.

The printed output lists observer's position, satellite
longitude, azimuth, elevation, hour angle, dec lination
angle, and slant range in kilometers. A lmost all NRO
antenna mounts use the hour angle/decli nation mode
of motion. This is the best mount since it lets the
antenna be aimed at any satellite by moving it on a
single axis. This also allow s co nstructing a simp le dial
that lets you point at any interesting sate llite.

The dial
Figures 3 and 4 are typical di als. Figure 3 is a dial

made of an aluminum cookie sheet. The mount rotates
around a fixed di al and a scribed line on the frame is
the ind ex. Figure 4 is a d ial made from .040 sheet stoc k.
A fixed pointer is used as the dial rotates. A careful
look at your antenna w ill show how the d ial must be
mounted, and the mechanical limit on d ial radiu s.
Radius should be at least four inches to allow easy
read ing and co nstruct ion.

Al uminum is used for the d ial as it does not rust and
is easy to work. Use a cente r punch to mark the axis
wh ich can be offset from the center. Mark the radius
w ith a co mpass using the radius determined for your
mount.

FIG. 3-AN ALUMINUM COOKIE SHEET is used as a dial. The
antenna mount rotates about a fixed dial with a scribed line on
the frame as an index.
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FIG. 4-DIAL FORMED FROM ALUMINUM STOCK. A fixed
pointer is used since the dial rotates. Look at your own anten­
na to select the best form.

With a straightedge, divide the arc in halves to
represent meridian or zero point and scribe a line­
through the punch mark and arc. A protractor is used
to mark five degree angular increments of satellite
positions as calculated by the co mputer program.
Make sure you make the marks on the correct half of the
dial. Satellites to the east of the antenna are prefixed
w ith a negative ( - ) sign. The correct half changes
depending on w hether the dial rotates or is stationary

A ngular divi sions of five d egrees are adequate and
can be marked by a double p unch mark. Individual
satellites are identifi ed by scrib ing a mark at calculated
angles along w ith an alpha-numeric label such as F4,
W4, G1, etc. A ntennas separated by a few miles need
different di als as a one-d egree shif t in longitud e results
in at least a one-d egree change on the dial.

A dial is a useful tool for technici ans installing many
antennas. The time to align can be reduced and
precision improved . A dial calculated for the area
w here' installations are done and marked w ith the east,
w est and meridian satellites w ill speed the process of
alignment w ith the Clarke belt and setting remote
pos it ioning actuators and indi cator systems.

Dial alignment procedure

Fi rst set the antenna to the meridi an (pointing south)
by using a level to adjust the east/west pos it ion and a.
magnetic co mpass to set the heading. Now install the
di al and pointer and set the d ial to zero. Then rotate
the antenna abo ut the polar axis to the satel lite nearest
the meridi an using the d ial to make the setting.

Move the antenna in azimuth to get the satel lite w ith
maximum signal and clamp the azimuth adjustment.
Move the antenna in elevation to get maximum signal
strength. Now confirm the adj ustments by checking the
signal on satellites near the east and west limits of
antenna travel using the d ial to set the positions. Finally,
recheck all settings.

Use the co mputer program to calculate satellite
angles for a dial for your antenna. A d ial is an essential
accessory for manually positioned antennas. It wil l
eliminate guesswork w hen changing from one satellite
to another. .....(J)~
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Electronics Paperback Book

I GREAT PAPERBACKS AT SPECIAL PRICES I

rJBP173-COMPUTER
MUSIC PROJ ECTS .....
$6.95. Shows how to use
your home computer to
produce electro nic muSIC.
~ny~~~uitS . Mos tly tar-

/'
n BP17D-AN INTRO·
DUCT ION TO
COMPUTER PERI·
PHER ALS •••.. $5.95.
Describes and explains
how to use a vanety 01
different computer eqUIP­
ment in as rco-techmcet
a way as possIble

r J 2105 1­
CUSTOMIZED MICRO.
PROC ESSOR
PROJ ECTS ••••• $14.95 .
Buldlng IOStrvdq>S . eM­
t.1~ed~olks ancl

;app.~bonp.rogr~slot

~~Cj.U=\~ dfId-

LinearlC
EqulvjIll_nta
a nd Pin
Conn_c t ion s

~
1

o BP141-UNEAR IC
EQUIVALENTS AND
PIN CONNE CTIONS •••••
$12.50 247 pag~. 7 x
10 m. shows eqUIVS& pm
ccr oecncos kn popu lar
user onentec IC's

91 &lte
• nt

n BP14D-DIGITAL IC
EQUIVALENT S ANO
PIN CONNECTIONS ._••
$12.50 312 pages. 7 x
10 m. shows eqUIVS& pin
coroecucos lor popu lar
user orie nted IC's

n BP1S7-REFER­
ENCE GUI DE TO
AMSTRA D WORD PRO­
CESSING ••••• $14.95.
Every thing you need to
know about uSing these
machInes .

r l BP14&-THE PRE­
BASI C BOO K ••••• $6.95.
A book on the BASIC
programming lor lho se
who have not yet bough t
a compute r as well as
those who have trouble
learning how to pecqram.

n BP10&-INTERNA­
TIONAL DIOOE
EQUIVALENTS GUIDE
..... $5.75. Full Inter­
changeabil ity data and
cnar ectenence lor diodes ,

~ac~,I~:~:~~~.

o BP91-INTRODUC­
TION TO RADIO DXING
..... $5.00. How to op­
timize the receptio n 01
distant short -wave broad ­
cast and amateur
stencos.
o BP134-EASY ADD­
ON PROJECTS FOR
COMMODORE 64,
VIe-20, BB C MICRO &
ACORN ELECTR ON .....
$6.95. Picture dIgItizer,
~ght pen, mode l contro l­
ler and more.

o BP98--POPUL AR
ELECTRONI C CIR­
CUITS. Boo k 2 .....
$5.75. More usefu l cr­
CUllS. Noneof these
pl"Olects duplicate those
In Book 1 of nus senes

o BPSD-POPULAR
ELECTRONIC CIR­
CUITS. Book 1 .....$5.00.
More.orcu its for hob­
byists. AudiO. radIO. test.
music. househo ld and
rrc re

o BP97-IC PROJ ­
ECTS FOR BEGINNERS
..... $5.00 . Written es­
pecially lor the less
expene nced expen­
mente r. Com plete parts
layout s and winog di­
agrams.

o BP161-INTO THE
QL ARCHIVE ..... $5.95.
Presents the powerfUl
database lor the Smclalr
Ot. Step -by-step ap­
proach Includes pracll cal
example s

o BP117-PRACTIC AL n BP118--PRACTICA L
ELECTR ONIC BU ILD- ELECTR ONIC BUILD-
ING BLOC KS. Boo k 1 ING BLOC KS. Boo k 2
._... $5.75. Build the •.•••$5.75. Amplifiers lor
blocks and then combine all kinds to add 10 the
them to lonn almost any circuits Irom Book 1 01
custom Pl"Ojectof your this senes
choice 0 BP169--HOW TO
rJ BP 77-MICRO- GET YOUR COMP UTER

~~~:~:I~~D CIR. ~.~~.::.MH~~U~~I~r I
CUlTS ..... $5.95. GUide wnnen your own pro-

:~:s:~;~~eo~~cro - ~:;~0:~~~i~~~
~~tt;:. all the funda - book shows you how to

~ I~~J~

n CONFID-CON­
FIDENTIAL
FREQUENCY LIST, 6th
ediUon ..... $15.95.
Latest info on unusual
and exotic shortwave
broadcast stations .

n BP125-25 SIMPLE
AMATE UR BAND AN·
TENNAS ..... $5.00 . All
enos of antennas lor all
kInds of amateur radio
recepnon

o BP49--POPULAR
ELECTR ONIC PROJ ­
ECTS ••••. $5.50. A
ccaecton of a wtde range
of elec tronic projects. and
CIrCUIts lor the experi ­
men ter

. . 1

n BPS5-INTER NA·
n ONAL TRAN SISTOR
EQUIVALENTS .....
$7.50. Locales pos sible
subsmutes for a popular
user-o riented selection 01
modern transistors . Japa­
nese, European and
American types.

n WHITES-WHITE'S
RAD IO lOG ..... $4.95
An up-to-date directory of
AM, FM and TV slatioos.
includ ing a section on
worldwide shortwave era­
nons.

/0 '.

n BP65-SINGLE .c
PROJE CTS •.••• $4.95.
All projects in this book
are based 00 one IC and
are simple to construct.
Great way to get started
with IC 's.

n BP105-ANTENNA
PROJECTS ..... $5.00 .
Practical radio antenna
desig ns that deliver good
perlormance and are rel­
atively simple and
inexpensIVe to build

Ii_I ' 'e
_J i

n BP56-£lEC­
TRONIC SECURI TY
DEVICES ..... $5.00.
Three baSIC sections.
Switch activated alarms ,
Inlrared & ultraso nic sys­
tems, smoke , gas. water
detection.

rJ BP152-INTRO TO
Z-SO MACHINE CODE
.....$5.95. Speed up your
programs. They may be
harder to write, but it's
worth leam ing how.
Some demo programs
are Included

n BP121-DESIGN &
MAKE YOUR OWN PC
BOAROS .•••• $5.75. Ev-

:,,~i~ic:~~~ke
pnntec -circun boards for
your prOlects.

I
~-v."t......,<:

'"i.nOC'
P1"°I·dll

Quality Paperbacks

o BP11D-HOW TO
GET YOUR £lEC·
TRONIC PROJECTS
WORKING ..... $5.00.
How 10 lind the faults In
your prorects. repair them
and get them wol1<ing

n BP148--COMPUTER
TECHNOLOG Y EX­
PLAI!'4ED ..... $5.00.
Explanatio ns ror comput­
er terms olte n
encountered A dlchonary
lor compu ter lingo .

,~
c '--__-',~
o BP59--SECOND 0 BP182-MIDI PROJ-
BOO K FOR CMOS IC ECTS ..... $6.95. Details
PROJECT S ..... $5.00. of how 10mtertecemany
Multivlbl'"atQfs. amplifiers : popula r home computers
trigger s & gates: special WIth MIDI music systems
devices including reac-
bon timer. simple
etectrcoc organ. and
more

Affordable Prices

CHECK OFF

THE BOOKS YOU WANT

.~

. I '

ClOmp...' .'
T. , ,,,lnol· ' 1
IK.I"i"~1l

o BP 127-HOW TO DE­
SIGN ELECTRONIC
PROJECTS ..... $5.75.
How to use standard Cir­
cuit elemen ts to make
custom erecnomc pro,­
ee ls

n BP9 2-CRYSTAL
SET CONSTRUCTION
..... $5.00 . A varie ty of
crys tal race receivers lor
the expen menter and
hobbyist.

n BP1S5-ELEe­
TRON IC SYNTHE SISER
CONSTRUCTION .....
55.95 . Shows how to
build a monophonic syn­
theSizer, section by
section. Replac es BP81,

o BP 106-MOOERN
OP-AMP PROJEC TS .....
$5.00 . Include s a Shde
Timer. AF Signa l Gen .
Mike Pre-amp. Scratch
Fille r, and much more

o BP143-INTRO TO
PROGRAMMING THE
ATARI 600/S00 XL .....
$5.00. Perfect compte­
ment to the Atari user's
manua l . Even shows how
to use animated graph ICS.

n BP131-MICRO IN­
TERFA CING
CIRCUITS-BOOK 2 .. ...
$5.75. Interfacing sound
and speech genera~rs ,

temperature and cotcat
senso rs. motor ccoirot ­
jere. and more

1' 1:::.:;r,:;;.. 1..... "loolI '

I·..··

o BP51-ELECTR ONIC
MUSIC AND CREATIVE
TAPE RECORD ING .....
$5.50. Show s hoW you
can make etectrcoc rnu­
sic at home with simple
and Inexpensive eoum

o BP3~50 FET
PROJECTS ••.•• $5.50.
Projects include rf ampli ­
fiers & converters. test
equipmen t, rece ive r aids.
tuners, receivers and
rrcre.

o BP104-ELEC­
TRONIC SCIENCE
PROJECTS .... . $5.7 5.
Simple to complex -.a
group 01P~Jects WIth a
strongly ecennnc f1avor_

n BP128-20 PRO­
GRAMS FOR THE ZX
SPECTRUM & 16K ZXtl1
..... $5.75. All pf'<?grams
run on both machmes.
Include flow charts and
info on how to modify to
run on othe r com puters.

~,

1 '1
[ ] BP135-SECRETS
OF THE COMM ODORE
64 ..... $5.00 . Masses of

~~~i~on~n~oe~~~;m-
any user's manual.

o BP1~MICRO IN­
TERFACING
CIRCUITS-BOOK 1 .....
$5.75. Practical add -ens
translorm your computer
Into cont rol or measure­
ment equ ipment.

SOle,.tII ol,,,. An l"lrod"...llo "
• COMMOOOA£ '" I . " . .. ....... _ . ....

In. ATA'U
~ -- lIOOaooX\. ----'-----"'-'-"'-'-'-'--

OUTSIDE USA & CANADA Number of books ordered D
Multiply Shipping by 2 for seamail
MultiplyShipping by 4 for air mail

Total priceof merchandise . . . . . . . . . . . $ _
SalesTax (New York State Residents only) $ _
Shipping(see chart) . . . . . . . . . $ _

All payments must Total Enclosed $
be in U.S. funds . . -----

SHIPPING CHARGES IN
USA & CANADA
$0.01 to $5.00 $1.00
$5.01 to $10.00 $1.75
$10.01 to 20.00 $2.75
$20.01 to 30.00' $3.75
$30.01 to 40.00 .. $4.75
$40.01 to 50.00 .. $5.75
$50.01 and above. $7.00

Name _

Address _

City_ _ .__State Zip _

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box240, Massapequa Park, NY 11762-0240

RE17L _



5-VOLT ONLY:
ODUCING

THE~

I

232

Something new on the horizon...

Rodney A. Kreuter

-I 've wound my last DC-DC transformer, b uilt my last
555 voltage doubler/inverter. Thanks to a new chip, the
M.!'V<232, from Maxim Integrated Products, all that's a
thing of the past.

Ever since the 2716 rep laced the 2708 EPROM,
b ipolar power supp lies have been very rare in the
digital w orld - exce pt w hen an RS-232 interface was
req uired . Every IC manufacturer has strived to make
UARTS, RAM, EPROMS, and CPUS five volt on ly parts.
How ever, since RS-232 is an EIA standard, noth ing
could be done to change it's requirements for bipolar
signals.

RS-232 defines a "1" as a voltage between -3 and -27
vo lts. A "0" is defined as a voltage between 3 and 27
vo lts. Notice that a voltage between -3 and 3 volts has
no meaning in RS-232. It is not a "1" or a "0." For this
reason it is called the "dead band."

Some manufacturers cheat RS-232 because of two
popula r chips that have been used for years to make
up an RS-232 interface-the 1488 and 1489. Many
manufacturers prod uce these chips with a d ifferent
p refix. For examp le Motorola calls them the MC1488L
and MC1489L.

The 1488 is the line d river. When pow ered by + 12
and -12 vo lts, it converts a TTL signal to a proper
RS-232 level. As a matter of fact, it will j ust barely meet
the RS-232 standard levels when powered by + 5 and
-5 volts, although no specifications are given by
Motorola for any operation below + 6 and -6 vo lts.
No ise immunity suffers from powering the chip with
less than ± 12 vo lts as does the maximum distance the
signal can travel, so most people stick to ± 12 volts .
The 1489 line receiver is w here the idea to cheat
RS-232 begins. The 1489 has an adjustab le 'thresho ld'.
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This threshold is the vo ltage at wh ich a "1"/"0" decision
is made. It can be set to any voltage between -3 and
+ 3 volts. The default setting (which 75% of the
manufacturers use) is about 1 vo lt. This means that
anything below a volt w ill be read as a "1" and
anything above a volt as a "0" (note the negative logic).
Since normal TTL signals swing from 0.8 to 2.4 vo lts,
w hy b other to use the 1488 at all? Because some
manufacturers do use the threshold adjust and set it to
-3 or + 3 volts! A nyway 0.8 vo lts is just barely be low 1
volt and operation can be marginal.

To sum it up simp ly, before the M.AX.239, in order to
be sure of meeting the RS-232 standard you needed a
bipolar pow er supply to obtain the negative voltage to
power the 1488.

The M.AX.232 changes all that by provid ing a proper
RS-232 level from only + 5 volts. It contains a + 5 to
+ 10 vo lt voltage doub ler, a + 10 to -1 0 vo lt inverter,
two line dr ivers (TTL to RS-232 converters), and two

-l ine receivers(RS: 232Jo TTL converters ). In it's basic
co nfiguration it requires four low -cost capac itors as
show n in figure 1. A dding a second chip to increase
the number of RS-232 lines requires two M.AX.232 chips
and six capacitors as shown in figure 2.

The value and type of capacitors used w ill depend
on your application and can best be exp lained by the
Maxim Integrated Products data sheet:

"The M.AX.232 power supply sectio n co ntains two
charge pumps. The first uses external capac itor C1 to
doubl e the + 5V input to + 10'1, wi th an output
imp ed ance of ap proximately 200 ohms. The seco nd
charge pu mp uses external capacitor C2 to invert the
+ 10V to -1 0'1, wi th an overall output impedance of
450 oh ms (includ ing the effects of the + 5 to + 10

Fig . 1-FOUR LOW-COST CAPACITORS are needed in the
basic configuration shown above.

vo ltage doubler impedance).
The test c ircuit uses 22f.lFcapac itors for C1 -C4, but

the value is not critical. Normally these capac itors are
low cost aluminum electrolytic capacitors , or tantalum
if size is critical.

Increasing the value of C1 and C2 to 47f.lFw ill low er
the output imped ance of the + 5V to + 10V doubler
by about 5 ohms and the + 10V to -10V inverter by
about 10 ohms. Increasing the value of C3 and C4
low ers the ripple on the + /- 10V pow er supp lies,
thereby low ering the 16kHz ripple on the RS-232
outputs. The value of C1 -C4 can be low ered to 1f.lF in
systems where size is critical, at the expense of an
addi t ional 20 ohms impedance in the + 10V output, 40
ohms add itionai imp edance at the -1 0V output, and
250mv of 16kHz ripple on V-."

The M.AX.232 can be purchased directly from the
factory at: Maxim Integrated Products, 510 N. Pastoria
Ave., Sunnyvale, Ca. 94086, (408)737 -7600. It can also
be obtained through these nationwide d istributors: Bell
Indu stries, Diplomat, Hallmark.

Price quotes for the commercia l package as of
January 6th, 1986 are: 1 - 24 pieces, $5.40 each; 25 - 99
p ieces, $4.32 each; 100 + pieces, $3.60 each.....a>~

Fig. 2-ADDING A SECOND CHIP to increase the number of
RS-232 lines requires two MAX232 chips and six capacitors.
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400K
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JANUARY 1987 - ComputerDigest 11



You'll never have to look it up again...

TV CHANNEL
FREQUENCY
PROGRAM

or UHFN channel, as w ell as cab le channels 14
through 36 or A through W After entering and load ing
the program and RUNning it, simp ly type the desired
N channel number or letter, fol low ed by a < return> .
When entering channels above 13, the prompt "UHF OR
CABLE?"w ill appear. Type U or UHF for UHF, or Cor
CABLE for a cab le channel, fol lowed by a < return> .
Immed iately, a list of the channel band limits, p icture,
co lor and sound carrier limits w ill appear. Assuming the
receiver or converter has a standard 41 -47MHz IF, the
loca! oscillator and image response frequencies w ill be
given. Virtually all N sets made after 1960 use this IF
but some top-of-set UHF and cable converters
heterodyne the incoming frequency directly to the
output channel, w hich becomes its IF. In such cases,

Back in October of 1986, we publ ished the follow ing make the fol low ing changes:
program on NRO antenna po inting using your 430 FL = ABS(LB-(output channel lowe r range lirnit) )
computer. The mail that fol low ed comp lained that we 440 IL=ABS(LB-(output channel lower range
had published the w rong story Not true! The story was limit)*2):IU= ABSCU B-(output channel upper range
right,-it w as the progrem.that.w as.v-rong.Jn env.cese, limit)*2)
here it is, corrected . 500 PRI NT "IS FORA CONVERTER"

51 0 PRINT "WITH AN OUTPUT ON CHANNEL (number
of outp ut channel)" Delete line 51 5.

Michae l Kiley, WA9ZPM

-Did you ever wonder w hat frequency your favorite N
channel broadcasts on? Did you ever have to
troub leshoo t master antenna or cable N equipment?
Or diagnose N I comp laints and need to know the
freq uency range of the affected channels? Here is a
BASIC program, easi ly adaptab le to any home
computer, that will give you the frequencies of any VHF

TV CHANN EL FREQUENY DIR ECTORY
* ** **** ***************
ENTER TV CNANNEL: 2
FREQUENCY RANGE= 54 TO 60 MHZ .
PI X CARR I ER= 55 .25 MHZ.
COLOR CARR I ER= 58. 8 3 MHZ.
SOUND CARR IER= 59 .75 MH Z.
NOTE : THE FOLLOWING
ASSUM ES A RECEIVER
WIT H A 4 1-47M HZ I .F .
( 4 1 . 25MHZ SOUND, 45 .75MHZ PI X . )
LOCAL OSCI LLATOR= 10 1 MHZ.
IMAGE RANGE= 142 TO 148 MHZ .
MOR E? Y
**********************
ENTER TV CNANNEL: 7
FREQUENCY RANGE= 174 TO 180 MHZ.
PI X CARRIER= 175 . 25 MHZ .
COLOR CARRIER= 178. 8 3 MHZ .
SOUND CARR I ER= 17 9.75 MHZ .
NOTE : T HE FOLLOW I NG
ASS UMES A RECEI VER
WI TH A 4 1-47MHZ I .F.
( 4 1 . 25MHZ SOUND, 45 .75M HZ PI X . )
LOCAL OSCI LLATOR= 2 2 1 MHZ .
I MAGE RANG E= 262 TO 268 MHZ .
MORE? Y
*** *******************
ENTER TV CNANNEL: 13
FREQUENCY RANGE= 21 0 TO 2 16 MHZ .
PI X CARRIER = 2 1 1 . 25 MHZ .
COLOR CARR I ER= 214 .83 MHZ .
SOUND CARRIER= 21 5 .75 MHZ .
NOTE : THE FOLLOWING
ASS UMES A RECEI VER
WITH A 41 -47MHZ I. F .
( 4 1 . 25MHZ SOUND, 45. 75MHZ PI X . )
LOCAL OSCI LLATOR= 257 MHZ .
IMAGE RANG E= 298 TO 304 MHZ.
MORE?Y
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10 PRINT "TV CHANNEL FREQUENY DI RECTORY"
20 PRI NT I. ************* ** ******* II

3 0 PRINT" ENTER TV CHANNE L : ";
3 5 IN PUTA$
40 A=ASC(A$ ) : IF A>6 4THEN30 0
5 0 C=VAL<A$ )
10 0 IF C<2THEN600
11 0 IF C<5THEN20 0
120 I FC<7T HENI 9 0
130 I FC<14THENI80
140 PRINT" UH F OR CA8LE";
145 INPUT8$
150 IF LEFT$ ( 8$ , I )=" C"THEN32 0
16 0 I FC >83TH EN60 0
170 8C=1 4 :B F=470 :GOT0400
180 BC=7:BF=174:GOT040 0
190 BC=5 :B F=76 :GOT0400
20 0 BC=2:BF=54 :GOT0400
300 I FA>90THEN600
310 C=A-51 : PRI NTA$ ; " = CABLE CHII "; C
320 IF C>40THE N60 0
330 I FC<23THENPRI NT"M ID BAND CHANNEL" : GOT0360
340 PRINT" SUPER BAND CHANN EL"
350 BC=23 : BF=2 16: GOT04 00
360 BC=14:BF= 12 0
400 LB=BF+ ( C-BC) * 6
410 UB=LB+6
420 FV=LB+I .25 : FC=FV+3.58:FA=FV+4 .5
430 FL=LB+47
440 IL =UB+41 * 2 :IU= LB+47*2
450 PRI NT" FREQUENCY RANG E="; LB; "TO" ; UB; "MHZ,"
460 PRI NT"PI X CARRIER=" ;FVi "MHZ ."
470 PRINT " COLOR CARRI ER= " ; FC; "MHZ . "
480 PR INT" SOUND CARR I ER=" ; FA; "MHZ."
4 90 PRINT "NOTE : THE FOLLOWING"
500 PRINT"ASSUMES A RECEIVER"
510 PR INT "WITH A 4 1-47M HZ I.F. "
5 15 PRINT"(4 1.25MHZ SOUND, 45 .75MHZ P I X.)"
520 PRI NT " LOCAL OSCI LLATOR=" i FL ; "MHZ . "
54 0 PRI NT"I MAGE RANGE="'IL '''TO ''' IU''' MH Z "
5 50 PRINT"MORE?" ; " " .
560 GETC$: I FC$= " "T HEN560
570 PRI NTC$ : I FC$=" Y"THEN20
580 END
6 00 PRI NT"NON-EXI STENT CHANNEL": GOT020

The correct values for the converter's outpu t channel
must be subst ituted for the lowe r-case w ords in
parentheses. Because the converter's local oscillator
must operate below the incoming signal frequency
instead of above it, as in a Tv, the equations are
somewhat d ifferent......CD~



ALL ABOUT INTERFACING
PART II

JEFF HOLTZMAN

--This article,-begun last­
month, is concluded here.

FIG. 7-EIA DESIGNATIONS for a standard RS-232 port.

SCA
DTR
CG
CE
CH/CI
DA

SBA
DB
SBB
DO

SCF12

13
14
15
16 ·
17
18
19
20
21
22
23
24
25

most of those signals aren't used , though some may
have to be acco unted for.

The "BUSY" line is co mmonly (but not always)
available at p in 20 of a 25 p in "D" connector, wh ich is
the DTRline. DTRis an acronym for "Data Terminal
Ready," and on some machines that signal ind icates that
the machine has been pow ered up, whether it is ab le
to receive data or not. The Busy signal also may come
on pins 4, 6, 8, 11 or 19. That is usually d ocumented­
b ut not always, and you may have to experiment to
find out w hich is the busy line. The only things you can
be certain of are that p in 7 is c ircuit ground, pin 1 is

Figure 7
RS-232-C DTE Pin Designations

Acronym Description
PG Protective Ground
TO Transmitted Data
RD Received Data
RTS Request To Send
CTS Clear To Send
DSR Data Set Ready
GND Ground
RLSD Received Line Signal Detect

Test Pin
Test Pin
Unassigned (sometimes used for
Busy line)
Secondary Received Line Signal
Detect
SCB Secondary Clear To Send
Secondary Transmitted Data
Transmitter Timing
Secondary Received Data
Receiver Timing
Unassigned
Secon dary Request To Send
Data Terminal Ready
Signal Qua lity
Ring Indicator
Data Rate Selector
Transmit Timing
Unassigned

Pin
1
2
3
4
5
6
7
8
9
10
11

RS-232

In 1969 the EIA (Electronics Industries Association)
revised the standards defining timing sequences,
vol tage levels, and p in designations for serial d ata
transmission. That standard is known as RS-232-C. We
w ill refer to it here as RS-232. The specifications are
complex, and many co mpanies alter them-seemingly
at random-to suit their ow n need s, without paying
attention to the details. We w ill d iscuss some of the
uses of RS-232 w ith microcomputers and co mmon
peripherals, rather than the technical specifications.

RS-232 signals are b i-polar; that is, a logical "low " is a
vo ltage below ground, and a "high" is a voltage above
ground . These voltage s must be eq ual in magnitud e
and opposite in polarity They may range from ± 3 to
± 25 vo lts, and ± 12 volts is very co mmonly used in
microcomputers. The inactive state of an RS-232 line is
low A low signal is called a space, and a high signal, a
mark.

You can implement an RS-232 interface with only 2
wires: a signal and a ground, but the sendi ng software
might need to provide delays after characters that
cause operations like returning the carriage to the left
side of the page, feedi ng the paper up a line, or
feeding a whole page through the printe; Such
schemes are used w hen the timing sequences are well
defined , but most consumer equ ipment makes use of
one or more of the hardware or software transmission
regulation schmes d iscussed last time.

Many RS-232 interfaces include other signals w ith
names like CARRIER DETECT, DATA TERMINA L READY, etc. (See
Fig. 7.) Many of these signals w ere d eveloped for use
w ith MO DEMs, and were meant to ind icate presence
on the telephone line of the ringing vo ltage, special
timing signals, secondary transmit and receive lines
used for d iagnostic functions, etc. Many manufacturers
d idn 't follow the "standards," and started putting all
kinds of things on the co nnecto r, includ ing power for
peripheral devices. For interfac.e d evices like printers,
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frame ground, and pins 2 and 3 w ill be input and control signals we would have to w ire a cable as
output pins. shown in Fig. 8a or Fig. 8b. Often we can cross the TO

Part of the EIA standard are the two acronyms, DTE or RD lines as shown in Fig. 8c, and ignore the rest. It is
and DCE. The former stands for Data Terminal often desirable to connect the serial ports of two
Equipment, and the latter for DataCommunications personal computers together and usea special
EquipmentT he technical specifications are complex, program to transfer files between them. Such
but their meaning is that input and output pins are communications programs frequently use software
reversed on the two kinds of equipment. Connecting "Busy" protoco ls and simply ignore "Busy" pins. If so,
cables could be wi red straight across. Computers the 3-w ire configuration shown in Fig. 8c would suffice.
usual ly use pin 2 asthe data output pin, and pin 3 as Don't get hung up on the terminology To wire up
the data input pin. MODEMs reverse those pins so pin interface cables for microcomputers and peripherals,
2 on one device may be w ired directly to pin 2 on the think functions, and ignore the EIA 's confusing
other; likewise with pin 3. designations. Many microcomputer interfaces can get

Printers are(usually) connected as DTE devices, so to by using only TO, RD, GND and BUSY lines between the
connect a DTE computer port to a printer may require two devices. Determine which is which on each
that pins 2 and 3 be cross connected (2 to 3 and 3 to device using the manufacturer's documentation, or w ith
2). To use the same computer port at di fferent times test equipment. Other lines may often simply be tied
w ith both a printer and a MODEM usually requires high or ignored. Unless you have a reason for including
some sort of w iring adapter on one device to reverse the other lines, ignore them until you have a reason not
the transmit and receive data p ins. to.

- --A cable which cross-connects inputs and outputs-is- - - . -- --- . ..
commonly called a "null-MODEM," named because it Hints for debugging serial Interfaces
replaces two MODEMs connected back to back. If we Suppose now that you have just bought a brand
connected each signal line straight across, inputs new printer from the Chopstick Printer Company of
wou ld go to inputs, and outputs would go to outputs. Hong Kong, and all it comes w ith is a d iagram of the
That wouldn't do, so it was necessary to cross-connect output connector-maybe not even that. How would
inputs and outputs. To account for all the MODEM you go about hooking it up to your personal

computer?
First get all documentation for both pieces of

equipment. Use those documents to draw a d iagram
(like that shown in Fig. 5 last time) w ith similarly
labeled signals laid out oppos ite each other. Draw in
lines connecting the important signals: RD, TO, GND and
BUSY, showing pin numbers at both ends. Check
everything over-there is nothing more d isheartening
than frying a brand-new printer-then wire up a cable
using a "break-out" box and the appropriate
connectors. Connect the two piecesof equipment.

What if you have no doc umentation, or have
hooked things up accord ing to the manufacturers
suggestions-and it doesn't work? Build a test
instrument like that shown in Fig. 9. Use a "Tri-color"
LED, as it wi ll allow you to see highs, lows and streams
of data in d ifferent colors. Attach a tiny alligator clip to
the resistor and a sharp probe to the LED. Connect the
clip to pin seven (ground) of the computer, and turn
the power on.

Examine p ins two and three. One should be an input
and one an output. The output wi ll cause the LED
to glO'N, and the color it glows indicates a low Record
which pin caused the LED to glo'N, and the color it

FIG. 8-THREE DIFFERENT NULL-MODEM cables are shown
here. Those at a and b use the MODEM control lines, and the
one at c is a simple computer-to-comp uter hook-up. What
they have in common is a reversal of the main data lines, pins
two and three.

FIG. 9-THIS CIRCUIT comes in handy for debugging both
parallel and serial interfaces. Use a tri-color LED for best
results.
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Table I
Debuggi ng a Microcomputer Interface

1. Get all relevant documents for both machines
2, Decide on hardware or software "Busy" protocol
3. Assign and configure compute r port (1 start and 1 stop bit, 8
data bits, no parity, unless specifically need other.)
4. Configure periphera l port exactly the same as printer port.
5. Make wiring diagram.
6. Assign pin numbers :

A. Use documents , if available, otherwise
B. Use LED tester to determine all outputs on both machines,
especially TO, DTR, RTS.

7. Wire up most likely configuration using breakout box.
8. Get one character to transmit without locking up computer, If
incorrect data prints, baud rate probably incorrect. If nothing prints,
possible wiring error or port incorrectly configured . Use spare
video terminal , if available, to verify data is being transmitted.
9. Get a second character to transmit. If computer locks up, proba­
bly busy line is not properly connected. Don't forget to re-initialize
port .

A. Busy line should toggle each time "ON-LINE" switch is
pressed.

B. Problem may be with MODEM lines (4, 5, 6, 8). Try tying
high, singly and in combination, if necessary.

10. Print a couple of lines. If that works , print a several-page
document . If data is lost, "Busy" line not working.

".:,~:\~.. -...,~'. " . ··h········'··,'· ., . ....:,' '~ .. ,

.~ ~~ .' .'
I ' .' . '~:; ..'., . <',/ •••".

A_ • ~"'" . .f-.~ '• ••

FIG. 1G-This "0" connector shell is handy for wiring up
RS-232 interface adapters. See the text for more information.

CPIM and MS-DOSowners can type a CNTL-P followed
by some data (assuming the printer is set up as the
normal LST: or PRN device.) The printer should print
everything you type at the keyboard until your next
CNTL-P. Appl e, Commodore and Sinclair ownerswil l
find using BASIC the simplest way of experimenting.
Just use LPRI NT statements like the following (don't
forget the semicolon):

10 LPRINT "A";
Let's assume you sent one character to the printer. If it

printed correctly, try send ing another. If that works, try
sending a number of characters, and follow them w ith
a CRLF. In BASIC use:

10 LPRINT "EVERY GOOD BOY DOES FINE"
If nothing at all is printed, but the computer doesn't

lock up (or, in MS-DOS, you don 't get the 'Abort, Retry,
Ignore?" message), chances are the compute r is
sending data out some other port, and doesn't realize

glowed. Repeat the process on the printer, record ing you're hooked up. If you end up having to re-boot
--everything:-You can-assign-some pin-number . The ~-(Reset) your machine a few times whi le experimenting,

output of the computer should connect to the input of don 't forget to initialize the port each time.
the printer, and vice versa. Don't forget to connect pins If garbage is printed, you probably have a Baud rate
7 on both dev ices together. or protocol prob lem. Unless you have a specific reason

You 'll have to dec ide on the "Busy" protocol you 'll not to, set both your computer and your printer up to
be using, i.e., hardware or software. If you have no operatewith one start b it, eight data b its, one stop bit,
reason for either, choose software, as it's more universal, and no parity And if you are using a software protocol,
so the same port could be used w ith both a MODEM make sure both devices use the same protocol. You
and a printer, w ithout having to re-configure. can't run the computer w ith ETX/ACK and the printer
If you go the hardware route you'll have to find the w ith X-ON/X-OFF!
busy signal. With a printer, that's not too difficult. If your printer locks up after the first (sometimes
Connect your probe to pins 7 and 20. Note the co lor second) character, you most likely have a Busy line
of the LED, then press the printer's "ON-LI NE" switch . If problem. After sending each character the computer
the LED changes color, there's a chance you've found looks for some acknowledgement that it is safe to
the Busy line. If the LED didn 't change colors, try pins 4, continue, and it may just loop forever waiting for a
5,6,8,11 or 19. Failing that, try all other pins one by "high" at its busy input. To solve that problem, find a
one. Failing that, you'll have to contact your supp lier or signal that appears to remain high and try connecting it
the manufacturer-and good luck w ith the latter! to the pins you know are inputs (to the computer por t),

You won 't be ab le to use the LED probe to find the one by one, again w riting down w hat happens at each
Busy input to your computer because, since it is an
input, it won't make the LED glow If you do n't have it
in your system documents, try p in 20. But first make
sure that p in is not an outp ut. If it is an output, try
w orking w ith the other pins mentioned. Do so
systematically, w riting down your find ings at each step.
As frustration increases, w e are increasingly likely to
forget what we've already done. Remember, outpu ts go
to inputs, and vice versa.

After all wires are connected, (at least tentatively),
you'll need to make sure your computer knows that you
have hooked the printer up. We can't stress the
importance of this step; if w e had a do llar for every
interfacing problem w e helped debug that eventually
turned out to be a case of the computer's simply not
knowing the device had been attached-we'd be
w riting this from a villa on the Riviera! Anyway, for CPIM
systems you'll use the STAT command or a custom
utility supplied by the manufacturer of your machine.
MS-DOS machines w ill use the MODEcommand, or,
again, a custom utility

Let's do this a step at a time. First let's see if we can
get just one character to the printer. Use the qu ickest
method you have for getting a character to the dev ice.
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Starting with a review of
computerprinciples , this
book describes typica l 1..--_...1-_--1

machi ne-code instructions followed by a
detailed description of the Z-80 instruction
set. Assembly language programming is
also discussed with examples . Z-80 hex
machine-code and assembler instructions
aregiven intabular form , along with in-our
connections for theZ-80 and teassociated
devices....Orderyour copy from Electronic
Technology Today Inc., PO Box 240, Mas­
sapequa Park, NY 11762. Price is S6.95
plus $1.00 for shipping.

A Z-80 A
WORKSHOP 0
MANUAL

- This book should help you learn
more about the computer than you ever
dreamed. It clearlyexplainshardware, soft­
ware , theelectronics of, and moreby re lat­
ing each to something familiar. You profit,
because you quickly use what you learn .
Enter a new money making career or en­
hanceyour present one. To order yourcopy
send$12.95 plus $1.00 shipping in the
U.S.A. to Ecleclical Publishing Co., Inc. ,
P. O. Box 7326 , New Orleans LA. 70186.
CIRCLE 206 ON FREE INFORMATION CARD

HOW TO START
UNDERSTANDING
THE
COMPUTER

Rates: Ads are 2!4" x 2%". One insertion 5825. Sixinsertions $800each. Tweivi
insertions S775. each . Closing date same as requ tar rate card. Send order wit
remittance to Computer Admart, Radio Electronics Magazine , 500-B Bi-Count
Blvd., Farmingdale, NY11735. Direct telephone inquiriesto Arline Fishman , are:
code-516-293-3000. Only 100%Computer ads areaccepted for thisAdmart. '

PROMPT DELIVERY!!!
SAME DAY SHIPPING (USUALLY)
aU ANTlTY ONE PRICES SHOO N lo r HOV. 2. 1986.. . .

. ..

DYNAMIC RAM .1Mbit l000Kxl 100 ns $40.00
4464 64Kx4 150 ns 3.75
41256 256Kxl 100 ns 4.85
41256 256Kxl 120 ns 3.1 0
41256 256Kxl 150 ns 2.60
41128 12BKxl 150ns 4.99
4164 64Kx1 150 ns 1.35

EPROM
27512 64KxB 250 ns $22.00
27C256 32KxB 250 ns 5.85
27256 32KxB 250 ns 5.25
27128 16KxB 250 ns 3.95
27C64 BKxB 200 ns 4.75
2764 BKxB 250 ns 3.85

"
STATIC RAM

43256L-1 2 32KxB 120 ns $22.00
6264LP-15 BKxB 150 ns 2.99

COMPUTER
ASSEMBLY
MANUALS

Eliminate Guessworkl
Build with Confidencel

BIG BLUE SEED for IBM'· BUIL DERS
Parts list,placement diagrams & instructions
for assembling over 75 IBM-compatible
barecards. Latest version includes guides
for640K,Turbo, &AT MthBds $17.95

APPLE SEED II for APPLE' · BUILDERS
Instructions for assembling over85 Apple­
compatible bare cards including 11+ & lie
MthBds. For allApple enthusiasts ..$14.95

Bo th for $30.00! Also bare cards in stock!
Check/money-order , VISA/MasterCard to:

NuScope Associates*, Dept RE
P.O. Box 790 • Lewiston, NY • 14092

CIRCLE 61 ON FREE INFORMATION CARD

SUNDAYS & HOliDAYS: SHIPMENT OR DELIVER Y, ....LAU.S. EXPRESS MAIL

~:~l~~~E;~ F~S~t6~r; N~';;: Pr~:;'AiHp~~~S JJPOO
F~~CE:~~O:::S MICROPROCESSORS UNLIMITED , INC.
T> ' Ok, """ 24.000 5 Peona A, e (918) 267-4961

_ Fr p·Onc1132 lin BEGGS O.lS-!442 1 _ No min imum order
~c.-IOrClrl"'fD"C"~P"Cft_loo48CtlDa>IJI'q!'~&nou~~..
c..v.doolc:o..t'!lpt>CPlY'<Mo"~f~boo q F"'CSTt.l"-.....w bl'~ID_ 1tw

nul IftOI'W'9._ F..,.... b pI'eM SCaradwcl,.. ... S600 .Of "'-1ty0ne .. SI) OO'

CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x rate $800.00 per each insertion.
• Reaches 239,312 readers.
• Fast reader service cycle.
• Short leadtime forthe placement of

ads.

Call516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
Computer Admart , RADIO-E LEC­
TRON ICS, 500-B Bi-County Blvd .. Farm­
ingdale, NY 11735.

I

R-E Computer Admart

CIRCLE 205 ON FREE INFORMATION CARD

step. After making each connection, check if the
comp uter has "unlocked," that is, w hether you can type
something at the keyboard.

If tying single lines high doesn't solve the probl em,
you may have to tie several lines high. MODEM control
pins 4, 5, 6 and 8 are part icularly likely cand idates for
that treatment. Try connecting them to pin 20.

After you've gotten the "Busy" line working, try
printing a document several pages long. It may be that,
even though the computer didn't "lock up," the "BUSY"
line wasn't doing its job . If, after successfully printing a
part of your document, other parts seem to be lost,
the pr inter is missing data from the computer because
the co mputer is not reading the "Busy" line. The
information presented in this section has been
summarized in Table 1. Cut it out and paste it up near
your workbench so you can refer to it when you need
it.

If you need more help, human resources are the best.
Try local computer clubs, or computer stores. Many

electronic bu lletin boards have special interest groups
for people with various equipment. You might try
leaving a "HELP!" message on a bu lletin board with
appropriate special interest groups.

For more technical information on the RS-232
standard, a good p lace to start is a book called RS-232
Made Easy by Martin D. Seyer (Prentice Hall: 1984).
Seyer gives a good discussion of the MODEM control
lines, summarizes the EIA standards, and lists, in several
appendices, outp ut connectors and interconnections
for several hundred po pu lar computers and printers.
No MODEMs are included in the charts, however.

A good source for RS-232 adapter cables and test
equipment is B & B Electronics, P.o. Box 1008H,
Ottowa, IL61350. They manufacture a very useful, yet
quite inexpensive ($1.75) "D" connector shell (Model
232CS). As shown in Fig. 10, one or two 25-p in "D"
connectors may be mounted in the 232CS, and that
allow s very neat do-it-yourself adapters to be
made.~CD~
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ANTIQUE RADIO

continued from page 78

ed to use seleni u m rect ifiers. If
you do rep lace a t ube with a se­
lenium rect ifie r, use one w ith a rat­
in g of at least 100 m ao

Ma ny po rtab les use min iatu re
tubes. Those t ubes are elect rica lly
sim ila r to the ir p redecesso rs; the
main d ifference is t he ir size. Care
should be taken to p rotect t he ir
fr agil e f ilame nts .

Th e M otorol a set show n in Fig. 3
uses a large "GT" tube that was
introdu ced in 1939 and t hat re­
main ed popular for about15 yea rs.
The tube co mp lement is tw0 1N5's,
and ,o ne each-1A7,1H5, 3Q5, pl us
the 117Z6. Noti ce th at t he tubes
numbers begi n ni ng wi t h a " 1"
have a f ilame nt vo ltage of 1.4 vo lts,
and a cu rre nt of 50 mao A ll t hose
batte ry -o pe rate d t ubes are fi la ­
men t ty pes in w hich the f ilament
emits the elec tro ns , not t he cath­
ode. Some t h ree-vol t t ubes are
center tapped and can requi re 1.5­
or 3-vo lts DC.

FIG, 3

Miscellaneous info
- T-h e re-w e r e RET M A (Ra d io

Elect ro n ics Tel e vi si on M anu­
fac t u ring Associat io n) sta nda rds
fo r batte ry p lugs and receptacl es.
The standa rd was design ed to p re-'
vent yo u fro m p lu gging the w ro ng
batte ry in t o a c i rc uit. But, lik e
m an y "s ta ndards" in th e e lec­
tronics industry, th ere is no guar­
antee th at al l m anu facturers ad ­
hered to it.

Most o ld portab les have a l in e­
cord safety in terl ock to d isconnect
power w he n the bac k cove r is re­
moved . Most serviceme n know
how to get aro und the in terl ock,
and ofte n ca use more damage
than good. Even a knowledgeab le
rad ioman can dam age tubes by a
momen t of carelessness. R-E
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Learn about:

Explore other fascinating
concepts like Robotics,
Hydraulics, Stat ics , and more!

Motors &Gears

We make a variety
of easy-ta-build, educational kits ,

from the simple to the complex. For ages
6 and up. For learning that 's fun. -=::,:""",0lIII:&!:-"

Available at your Heath /
Zenith Computers &
Electronics Center. See
your telephone white pages
for the store neares t you. Or order
from the Heathkit Catalog. Toorder by phone,
call 1-800-253-0570.
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RO BERT GROSSBLATT,

CIRCUITS EDITOR

FIG. 1
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Hz Hz Hz liz

ciated w ith a ton e of a parti cul ar
frequency. There are eight to nes,
four per group. By arranging th em
in a 4 x 4 matrix, sixtee n combina­
ti on s are possibl e. Standard te le­
ph on es use o nly seve n of t he
avai lab le tones, bu t most DTMF
l C's ge ne rate all e ig ht. Tabl e 1
sho ws how co nnecti ng vario us
2579 inputs hi gh and low in vario us
co m b inat io ns p rodu ces var ious
out put to nes.

When you pu sh a button on a
telephone keypad (o r any keypad
that uses t he DTMF syste m), the
ci rcui t p roduces two tones, one
each from th e correspo nding row
(h ig h gro up) an d co lum n (low
group). W hen those to nes are re­
ceived, the rece iv ing circuit mu st
split th e incoming audio into sepa­
rate high- and low-group ton es be­
fo re it 's abl e to decid e w hich key
you pressed. And, altho ugh DTM F
decoding has becom e mu ch easi­
er, due to t he use of special digital
lC's, de tect ing t he to nes is st i ll
more co mp lex t han gene rati ng
them .

Ge ne rat i ng DTM F to nes with
AMI's 2579 is incred ibl y simple . As
yo u can see in Fig. 2, the output of
t he keyboard ci rc u it we pu t to­
get her last t ime is co nnected to
the row inputs (p in s 11-14) of the
2579; th e co lumn in puts (p ins 3, 4,

Ie l
257q

FIG. 2

,l(Ey
P/?ES5ED

DATA{~
f3t./s C

D

LAST
MONTH'S
C IR.C IIIT

Pin 15 is an act ive -h ig h Ch ip
Enab le (CE). We co nt ro l t hat p in
with a signal from the keyboard
that lets the 2579 know w hen a val­
id keyp ress has been made. If you
examine t he keyboard circu it in
t he last insta llment, you ' ll see
there 's a bui lt - in " key-p ressed "
l in e-th e co mmon leg of t he
switc hes-that's ta i lor-made for
this app licat io n .

In the keyboard ci rcu it, the 4514

5, and 9) are left f loat ing. We can
let th e co lumn inp uts fl oat, be ­
cause they' re t ied high by in tern al
50K resistors . The co lo rb urst crys­
tal and the 10-megohm resistor are
paralleled across pi ns10and 11,the
chip's oscillator inputs. And that 's
all t here is to it.

The output of the IC is DC emit ­
ter coupled; it is designed to drive
a nO-ohm lo ad . As t he circu it
stands, press ing a key w ill cause a
signal composed of the two DTMF
freq uenc ies to show up at the out ­
put. In order fo r eve rythi ng to
work properly, however, we mu st
take acco unt of two ad d it ional
pins of th e 2579.

/ Z .3 A

if 5 6 B

7 8 q c

*" 0 # D
{

69 7 H z

LOW 770Hz

G/?'O/IP 852Hz

,,4 1Hz

IT' S AMAZING H OW QU ICKLY THI N GS

change. M y f irst expe rience with
DTMF (Du al Ton e MUlti-Frequ en­
cy) was at the 1964/65_World's_Fair_
in New York Ci ty. The te lepho ne
company had managed to modi fy
a local exc hange to use ton e di al­
ing and the fai r grounds we re dot­
ted wi t h prototypes of pu shbutton
pay ph on es. It was the fi rst time
t hey we re seen and people lin ed
up to use them.

Tone gene ration and detection
was a nightmare back then. The
circ ui ts needed to produce accu­
rate ton es we re both co mplex and
to uchy. And detectio n was even
more difficul t. Integrated ci rcuitry
made it a bit easier because gener­
al-purpose tC's like the 567 co uld
be set up to decod e parti cul ar f re­
qu encie s. But it was all analog, and
compon ent drift, du e to aging and
temperature chang es, made the
circui t ry less th an idea l.

The di gital revoluti on has sim­
p lified t he ge ne rat io n of DTMF
to nes. The IC we' re go ing to use,
AM I's 2579, has eve ryt h ing yo u
need to gene rate DTMF to nes built
right in th e IC, and beli eve me­
th at's a far cry fro m th e o ld days.
The o n ly exte rna l co m po ne nts
needed are a crystal and a resistor.

We sho we d th e 2579's pin out
last t ime, bu t neglected to explain
how it wo rks. We'll do th at in a
mom ent , bu t f irst let 's take a min­
ute to talk abo ut DTMF in general.

(j)

oz Tone generation
~ The DTMF to nes are a series of
t; discreet freq uenc ies broken in to
d two gro ups o f to nes-the hi gh
o group and the low gro up . Figure 1
o shows how each co lumn and each
<{
a: row of a telephon e key pad is asso-

82



TABLE 1-257<1 OUTPUTS
CI C :t 03 DI

OUTPUT FREfi)UENC/£S (Hz) )<EYPAD
O:l, DO

L O/V G~ OUP HIGH G~OUP E9l/IVA lENT
/ / 0 0 0 I 6 9 7 / ZO'1 /

I I 0 0 / 0 6 97 / .3 3 b :l,

/ / 0 0 / I 697 /'1 '17 3

I I 0 / 0 0 77 0 y;}. o '1 "/

/ I 0 I 0 / 770 1.33 6 S-

I I 0 / / 0 7 7 0 / '1'17 6

/ I 0 / / / 8.5:2.- I:tO l' 7

/ / / 0 0 0 8.52 / 3 3 6 8

/ / / 0 0 / 8.52 /'17 7 <?

/ / I 0 / 0 '1"/ / 13 3 6 ¢

I I I 0 I I 9-'1 1 12 0 '1 "*/ I / / 0 0 '1"1 / 1"1 7 7 -#

/ / I I 0 / 6 '17 / 6 3 3 A

/ I / / / 0 770 /63 3 B

/ / I / / I 85 :<- / 6 3 3 C

/ / 0 0 0 0 9 4 / / 6 3 3 0

0 I Valtd da ta HI,?/) '1, ou!' only S N1 '1/~ eo n e

I 0 Va ltddata L.ow '1,oup 0111'1 SN1'{le t one
-~- ---- ---

ge nerates a hi gh w he n a key is
p ressed . We usee; an in verter to
f li p th e signal to co nt ro l some p in s
of the 4514 and the 4520. The un in ­
ve rt ed sig nal is exact ly w hat we
need fo r co ntro ll ing the C E input of
the 2579.

The overall seq ue nce of .opera­
t io n is thi s: When a key is pressed ,
fo ur b its of data are pl aced o n the
data bus. Next the " key-p ressed"
l in e go es hi gh , t he keyboa rd is
frozen (de bounced), and the 2579
is enab led.

The 2579 has an act ive-low MUTE

output design ed to let add it io nal
circ uit ry know th at the 2579 is p ro­
du cin g a to ne . W hen val id data is
present o n t he in p ut b us, MUTE

goes low. Th at signal is usu all y
used to tu rn off the spe aker and
t he mi cr oph one w hen t he IC is
used as th e guts of a telephone.
We do n't intend to use the MUTE

o utput, b ut keep it in mind-i t
may co me in handy.

Another featu re of the 2579 that
yo u may fi nd useful is avai lab le
w hen yo u' re usin g the IC in the
binary (non -keyboard) mode. In
th at mode, the b in ary input s are
fed to th e row inp uts and th e co l­
um n input s are ignored . However,
two of the co lum n input s, C1and C2

(at pi ns three and fo ur), can st il l
co me in handy. W hen valid data is
presen ted to the row inputs and C E

is high , b r ing ing c i low w ill cause
the 2579 to prod uc e o n ly the hi gh -

group fre q uency. If C2 is brou ght
low, the 2579 will p rodu ce on ly th e
low -group freq ue ncy.

Signal conditioning
Now th at we have a circ uit th at

pro d uces a DTMF-en cod ed signa l
by pressin g a key, we have to co n­
di ti on th e sig nal before send ing it
to th e transmitter. In o ur case, al l
we reall y need is somet hing to am­
pli fy the o utput.

Ther e are two co nsid eratio ns we
shou ld keep in mind as we start
des ig n ing th at part of the circ uit:
power co nsum pt io n and th e f in al
outp ut. W e' re b u i ld ing a hand­
hel d e nco de r/ t ransm itte r th at's
go ing to run off a nin e-vo lt batte ry,
so we mu st be careful about the
amount of power that the circu it
uses. Because o ur fi nal o ut put is
modulated in fr ared light, we can
affo rd to keep th e ci rcu it ni ce and
sim p le- and in exp en sive.

An op-amp is perfect fo r o ur am ­
p l if ier. Op-amps co me in eve ry
imaginab le f lavor, don 't use mu ch
power, ar e ni ce and stab le , and
best of all, are very fo rg iv ing. Sinc e
all we're looking for is a littl e b it of
gain and buffer ing, we can use just
about any o p-arnp.

To kee p o u r c i rc u i t o pt ion s
o pe n, and m ake sure t ha t t he
t ransmitter is as f lexib le as possi­
b le, we'l l use o ne q uarte r of an
LM 324 q uad op-arnp. You mi gh t
ask w hy we use a qu ad package

REMOTE CONTROLLED

HEAROIDTMROBOT
Great Fun For Everyone!
Liquidation due to famous Japanese manu­
facturer discontinuing this model.

• Loads of fun as Hearoid? delights the
family by serving them, carrying objects
in hand or on a removable tray.

• Amaze and impress friends as Hearoid"
serves them and guides them on a talk
tour of home (built-in cassette recorder).

• Remote microph one lets you converse
with guests through robot.

• Hearold' " obeys 12 voice commands.
Performs programmed routines up to 45
minutes long.

• Switch from voice-activated to push­
button control on remote unit.

• Programmable digital alarm clock lets
you schedule daily tasks at a set time.

• Rechargeable battery (included) runs up
to 3 hours at a time. Recharger incl.

• Factory new, first quality product.

9O-Day Limited Factory Warranty.

Mfr. List: $399.95$149
Liquidation Price . . .

ItemH-1890·7000-862 Ship, handling: $8.00

Credit card customers can order by pho ne,

24 hours a day, '-"6""'jAMER WoI
7 days a week. VIS4 ' "' :n l..Cord ~~E5S

_ _ -.L
Toll-Free: 1-800-328-0609

Sales outsid e the 48 cont iguous states are subject to
special conditions. Please call or write to inquire.

C.O.M.B. Direct Marketing Corp. Ite,o H-1890
1405 Xenium Lane N/ Mi nn.apoli., MN 55441·4494
Send _ Hearoid'· Robot(s) Item H-1890-7000-862 at
$149 each plus $8 each for ship . handling . (Minnesota
residents add 6% sales tax. Sorry, no C.O.D. orders.)

o My check or money ord er is enclosed. (No delays in
processing orders paid by check).

Charge : D VISA"D MasterCard " D American Express.
Acct. No. EXp_ '_
PLEASE PRINT CLEARLY
Name _
Address _
City _

State ZIP _
Phone _ .l.-__.l.- _
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For More Inform ation Contact:

ISCET 2708 W. Berry , Ft. Worth, TX
76109. (817) 921 - 9101

continued fro m page 70

RI
22MEG

ISCET has developed a program for regis­
tr ation of th ose wh o current ly hold a
valid Radiotelephone Operator License.
By sending a com pleted application, a
photocopy of yo ur FCC License, and $10
you r license wil l be renewed w ith the
assurance of a recognized nat ional tech­
nicians association behind it.

ISCET Offers License Renewal

OSCILLATORS

FIG. 7-A CRYSTAL OSCILLATOR can be built
from a pair of CMOS gates.

+V

The Intern ational Society Of Certified
Electronics Technicians offers permanent
certification by admin isteri ng th e CET
exam with the FCC recognized communi­
cat io ns option for $2 0. A second exam
on FCC regulat ions for a $10 fee is re­
quired f or a Radiotelephone License.
Upon passing, techni cians receive both a
permanent Radiotelephone Operat or Cer­
t if icate and a CET Cert ificate issued by
ISCET.

You Can Be

One Of The

frequency of oscillation is determined by
Rl and C l, and to some extent by optional
resistor R3. The value of Rl can be any­
thing from 3000 ohms to I megohm, and
the value of C l can be anything from 100
pF to 10 J.LF.

Without R3 , it is possible to build an
osc illator that is var iable over a range

continued all page 88

.,LV

Master compute rs In your own
home a.1 your own pac e in your
spare time. Learn even befo re
you decide on a computer

BE YOUR OWN
COMP UTER EXPERT

Programm ing is the best way to
learn to use co mputers. and we
c an show you the best- and
most economical-way to learn
prog ramming!

Send today for your fr~e inter ­
matron pac kage. No obligation
No salesman wul call

No prev ious experience necessary

LEARN
PROGRAMMING

lA/PU T

r-HAU~~mmE-- ------------- 1

: CENTER FOR COMPUTER EOUCATION OEPT. 49- 1 :
1543 W. OLYMPIC. # 226

: LOS ANGELES. CA 90015-3894 :

I YES! Send me lr ee mlormaucn on how I can learn about I
: computers and programmmg at home' :

I Name I
I I
I Address I

L_C~t.-===~_S~t.:./~ P J

SATELLITE TV

DRAWING BOARD

con tinued from page 6

con tinued from page 83

here in th e United States.
The reason sc ram b l ing cam e

into bei ng is greed: greed on the
p ar t of t he pr odu c er s of
Videocip her 1/, and greed on th e
part of th e cabl e programmers . Be­
cause both th e descrambler and
th e m onthly pro grammin g
charges we re pri ced to o high, en­
t rep rene urs w ho po ssess th e abil­
ity to decode Videocip he r 1/ have
been att racted to th e marketplace. *!ff;lf,,£'J09f.ft CY

-:::

Such a situat io n cannot endure FIG.3

long in it s present form, of course. You should use high efficiency
There is a lesson here that, hope- LED's, wh ich-wond er of won -
f u l ly, f u t u r~ ge ne ~ a t i o n~ of de rs-yo u can find at Radio Shack .
scra mb le r budders w dl-co ns lde r- - To- inc rease ra n ge"'~"Yo u can use
carefu l ly b efore brin gin g th eir more than two LED's, but make
creatio ns to market. R-E sure that you don't allow more

than about 40 ma of cu rren t fluw
through them , or you may burn
th em up.

Unless you're a mutant and can
see in frared li ght, you won 't be
abl e to look at the LED's to see if
the circu it is working. When yo u
breadboard th e circuit , subst it ute
regular LED's for the infrared on es.
If th ey flicker when you push a
button , th e circuit works . After
you debug th e circuit, replace the
visibl e LED's with infrared on es.

Next month we'll start talkin g
about the receiver and see what
we have to do to build one. Re­
member that it's a bit more com­
plex than th e transmitter. R-E

w hen all we need is a sing le op­
amp. The answer is that, if we de­
cide to add audio (o r other circuit­
ry) to th e transmitter, it may be
conveni ent to have an ext ra op­
amp o n board . One nice th in g
about th e LM324 is that it's a low­
pow er devi ce and it 's perfectl y
happy working from a sing le-end­
ed supp ly.

However, if we really wanted to
cut down on si l ico n, w e could
make o ur amp by dai sy-chainin g
some of the unused inverter s from
t he keyb oard ci rcuit. If yo u' re into
min im ali st circui t design , fee l free
to subst itute parts. You can even
get rid of the inverter and replace it
with a tran sisto r. When it comes to
ex pe r ime nt ing, just re mem be r
Gro ssblatt 's Six t h Law : Br ead ­
board s aren't made of sto ne. (It
would be d iffi cult to in sert co mpo ­
nents if they we re.- Editor)

Th e co mplete t ra ns m i tte r i s
shown in Fig. 3. The output of th e
op-amp is co upled to a 2N2222,
w h ic h h as eno ug h o ut p u t ca ­
pabili ty to drive two LED's. The use
of two LED's in creases th e amount
of power used by the t ransm itte r,
bu t it also in creases i t s ran ge .
However, since the LED's draw cur­
ren t on ly when a key is pressed, a
nin e-volt battery sho uld last fairly
lon g.
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INCLUDES 2 HOOK-ON PROBES $369.95*
20MHzDUAL TRACE
Featurescomponent testingcircuit for resistors.capacitors.
digitalcircuitsanddiodes-TV syncfilter- highsensitivity-
Zaxis-XV mode-built-incalibrator- 5X horizontal magnifier

.. -
INCLUoES2 HOOK-ONPROBES $499.95*
35MHzDUAL TRACE
widefrequency bandwidth-optimalsensitivity - delayed
triggeringsweep- holdoff-ALT trigger-singlesweep TVsync
5Xmagnification- XV orXYZ operation- HF/LFnoisereduction

.=.===-- ===-=:::::=:.c::~: .,~
INCLUDES2 HooK·oN PROBES $449.95*
15 MHzDUAL TRACE PORTABLE
Field/benchapplications- built-incharger andbatterypack
-upto2hoursoperation per charge-5X horizontal
magnification-highbrightnessCRT- frontpaneltrace rotator

AllRamsey oscilloscopesfeatureunsurpassed quality atan
unbeatableprice.Of heavy dutyconstruction,theyaresuitable
foilloliby, service andproductionapplicationS:-

"Addanadditional $10.00 for each unit for shipping.

USEABLE
VERTICAL MAXIMUM MAXIMUM

MODEL" BAND WIDTH #TRACES CRT SIZE SENSITIVITY TRIG FREQ BANDWIDTH
2200 20 MHz (2) 8xl0CM 5mVper div 35 MHz 30MHz

. 2500 15MHz (2) 3.5inch 2mV perdiv 30MHz 25 MHz
3500 35MHz (2) 8xl0CM 1mV per div so MHz 60MHz

All mclud' high qu, lIly 1:1 . 10:1 hookonprobes. mslrucllOn' service manual with sch,m'llC , ndcompon,nll,youl. 1year warr,nly.

WIRED INCLUDES
ACADAPTER$189.95

CT-125 9 DIGIT 1.2GHz

PR-2 COUNTER PREAMP
The PR-2is ideal for measuringweak signals
from10to1,000 MHz • flat25dbgain ' BNC
connectors ' greatf orsniffingRF • ideal
receiverlTVpreamp

PS-2AUDIO MULTIPLIER
The PS-2ishandy for high resolutionaudio
reso lutionmeasurements,multipliesUp in
frequency . great for PLtone measurements
• multiplesby10or100. 0.01Hzresolution
&built-insignalpreamp/conditioner

PS-l0B 1GHz PRESCALER
Extendstherangeofyour presentcounterto
1GHz • 2stagepreamp. divideby l000 cir­
cuitry e supersensitive(50mV typical) •
BNCconnectors . 1GHz in.1MHz out •
drivesanycounter

wi red
PS-2kit $49.95

$8995
wiredincludes
ACJdapter

$4495
wired includes
AC adapler

PR-2kit $39.95

WIREDINCLUDES
ACADAPTER

Ramsey Electronicshasbeen manufacturing electronic
testgear forover10yearsandisrecognized for labqual­
ityproductsatbreakthrough prices.Our frequency coun­
tershave features andcapabilities of counterscosting
twice asmuch.

$189.95

CT-508 DIGIT 600 MHz

PRICE

139.9S

I 89.9S

229.90

189.95

169.95

119.95

~:'<.:;,J ...--- .....--
:=:::~"':=::5

1Hz. 10Hz

RESOLUTION
100 Hz.1KHz

O.IHz.1Hz.10Hz

0.1Hz. 1Hz. 10Hz

O.IHz. 1Hz,10Hz
1Hz. 10Hz.100Hz

CT-909 DIGIT 600 MHz

Include s Probes
1Year Warr anty

RAMSEY 0-5100
HANDHELD DIGITAL
AUTORANGING
METER

$49.95

DIGITS

1PPM

1PPM

1PPM

1PPM

1PPM

0.1 PPM

ACCURACY

WIRED,INCLUDES
ACADAPTER

Provides distinctiveaud iblechirpafter
contacthasbeenmadeand meter reading
hasstabilized.HasTOUCH-HOLDfeature
toallowreadingstobeloggedorreferred
tobeforemakingthenext reading.Upto
10AMPcurrent capabilityandacontinuity
functionwhichbeepsonzeroOhms.

l essthan 250mv

LESSTHAN 25mv

SENSITIVITY

5139.95

<50mv To150 MHz

<10mv To150 MHz
< 150mv To600 MHz

<25mv@50 MHz
<15mv @5OI) MHz
< 100 mv@600 MHz

<10mvTo 150 MHz
< 150mvTo600 MHz

CT-707 DIGIT 525 MHz

RAMSEY 0-4100
COMPACT
DIGITAL
MULTITESTER

~~~n~5 ~
batleryincluded

....iiIiiIU

5Hz-600 MHz

FREQ RANGE
1-501) MHz

10 Hz-600 MHz

10Hz·600 MHz
20 Hz-550 MHz

10Hz-1.25GHz

CHARGER. NICADu.n EIUES.
Ae ADAPTER INCLUDED

CT-SO

CT·90
CT-70

MOOEL

CT-12S

MINI-l00 COUNTER

MINI·loo

Compact sized reliabilityand accuracy.
ThisLCDdigitalmultitestereasily fits in
yourpocket.youcantakeit anywhere.It
featuresfulloverloadprotection ' 3'h
digit LCDreadout . recessed input jacks
• safetyprobes ' diodecheckfunction
• 2000hoursbattery life

CT-90
WITH OV-I

OPTION

• COLOR ORGAN VIDEO MODULATOR

~

~
TDNEDECODER See mustccorne ahve'S ConvertsanyTVtoVideomcmtor.Super $7.95

FM.Acomplete different ltghtstucker stable.tunableoveren 4-6,Runson5·15V
WIRELESS SUPER~

~.
tonedecoder ~~~~rO~~~~g~~~\I~-~~nge

acceptsstc videosignal Bestunrtcntne

~onasinglePCboard.Features 400-SOlXl market' Com Ietekit.VO·1 MIKE SLEUTH
FMMINI .~":

Hzadjustablerangevia20turnpot. volt- andlaws Eact undrvidu- MAOBLASTER Tran smitsuplo3OO' IO Asupersensrtrveamptr-
ageregulallon.5i>7 IC Useful fortouch· allyaq ustabteand LEDBLiNKYKIT ProducesLOUDearshat- anyFMbroadcasl radlo. her whicnwnlprck upa
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pl ishes almos t the same th ing as IF
bandwidth co nt ro l, but with much
greate r effic iency. In fact , eff ic ien­
cy can be so high that it 's oft en
possibl e to drop an in terfering sig­
nal " off th e cliff." Co mbined w ith a
narrow or variabl e-IF bandwidth ,
the tunabl e IF amplif ie r can for all
pr acti cal purposes, make an inter­
fer in g signal van ish.

A tunabl e IF amplifie r is exact ly
w hat its name im plies: an IFampli­
f ier w hose cente r frequency can
be adjusted by the user while re­
taining the same selec t ivity (band­
width). In a norm al IFamplif ie r the
tuning is peaked for a parti cular
fre q ue ncy-the IF o r ce nte r f re­
qu ency-and the selecti vity on ei­
ther side of the cente r freq uency is
more o r less th e same, alt hough in
reality there is usually an in sign if i­
cant d ifferen ce.

For example, i f the IF freq uency
is 500 kH z and th e bandwidth is 6
dB down at 505 kHz, it wi ll also be 6
dB down at 495 kH z . Th e total
band w id th at - 6 dB is, therefore,
10 kHz. A t u na b le IF am p li f ie r
mi ght also have a 10-kH z band­
w idth at - 6dB, but because th e
tunin g is user-adjustabl e, th e cen­
t e r f re q ue ncy i t sel f mi ght be
moved to , say, 505 kHz, so th at 495
kHz is now more than 80 dB down .

Figure 1-c shows both a desi red
and an in terf erin g sig na l w ith in
t he passba nd of a co nve nt io na l
ce nte r -t u ne d IF a m p l ifie r.
However, in Fig. 1-d the base fre­
qu en cy o f t he IF am p l ifie r has
been shifted up, and, altho ugh th e
band width rem ains the same, the
inter fer ing signal is now located
well dow n on the select ivity slo pe .
Th e interfering sig na l has effec ­
tiv ely been elim inated . R-E

FIG.l

du ced unt il the in terfer in g signal
was po siti on ed low down th e se­
lect ivity curve, the reby effect ive ly
atte nuat ing th e in ter fer ing signal.

When selec t ivi ty is broad, as in
Fig. 1-a, the in ter fer in g signal pass­
es thro ugh t he IF amplifier at the
same level relati ve to the desired
signal th at it had at t he antenna
terminals. But w he n the IF band ­
w id th is narrow, as in Fig. 1-b, t he
inte rfe ring signal just mi gh t w ind
up low down th e slope of th e se­
lecti vi ty curve and the reby be at­
tent uated. But , if the bandwid th
canno t be made suffic ient ly nar­
row, the interfe ring signal wi ll be
un aff ected .

An even bett er way to reduce o r
elimi nate interferen ce is to use a
tunabl e IF amp lif ier, wh ich acco m-

Variable bandwidth
A not h er, an d u su all y m o re

effective , fo rm of in ter feren ce re­
jecti on- parti cu larl y fo r radi o ­
telepho ne sig nals- is var iab le se­
lecti vity, w hich allows th e user to
co ntro l the IF am p l if ie r's band­
w idth. That bandwidth (i . e., th e
rece iver's selec t ivity) co u ld be re-

ONE BY-P RO D UCT O F SO L ID-S TATE [:.•..L·1·T.TE·.t;~I.r.I~+: ..fTTt..It f~··;· ~ I.T1
tec hno logy is th e ab ility to 'p ro~id e ["~:'... .:: rr:~ ...++.F·: ,~:..:; :.;' .~' :;:!
mod erate-co st co mm un icat io ns __ ~±:···.·1 i-~.~. ~~·f···: '.r.~ _.:..•. _.~.~

equi p m en t wit h h i gh - p er fo r- "':~.~,. : ~.~., .:~:".1, ; ~.... t. ! ~.~. . ~.. ;~~"
m an ce ci rc u its th at we re pre- "~'"".:. -~':.':~.! ':1:._.. ~..~. ! ••

vious ly avai lable o n ly in "go ld- :....• ~. , ._.,.+~ •.., :'+._.: r -
p late d " spec ials- ve ry hi gh-per­
fo rmance, very high-p riced receiv­
in g equipment. The main reason
it's po ssib le is th at as ing le IC can
repl ace w hat was fo rme rly an ex­
pe nsiv e and high ly sophist icated
tube o r t ransisto r ci rc u it. A lso ,
since an IC requires relati vely littl e
power, th e receiver 's power supp ly
can remain simp le- and, th ereby,
inexp ensive.

O ne of th e mo st d esired o f
those by-products is th e tu nab le IF
amplifie r, a devi ce that makes it
po ssible to eliminate- no t ju st at­
te nuate- inte rfe r ing sig na ls t hat
are very clo se to the f req uency of
th e desired signal.

Un t il t he int rod uct io n of th e
tunab le IF amp, heterodyn e-typ e
in terference to CW and AM radi o­
te lep ho ne signals was usually at­
tenuated by using a tunab le not ch
fi lter, o r by using a vari ab le en­
hancer. A notch f i lter is gene rally
used to null o ut th e heterod yn e
to ne , and an enhance r mi gh t be
used to amplify a narrow range of
freq uencies, thereby li ft in g a sig­
nal (CW or vo ice) out of the back­
gro und noi se (QRM and QR N).
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Hear itAll!

Specifications and prices are subject to change without no/ice or obligation.

R-5000
High performance receiver
THE high performance receiver is
here from the leader in communica­
tions technology-the Kenwood
R-5000. This all-band, all mode
receiver has superior interference
reduction circuits, and has been .
designed with the highest perform­
ance standards in mind. Listen
to foreign music, news, and com­
mentary. Tune in local police, fire,
aircraft, weather, and other public
service channels with the VC-20
VHF converter. All this excitement
and more is yours with a Kenwood
R-5000 receiver!

• Covers 100 kHz-30 MHz in 30
bands, with additional coverage
from 108-174 MHz (with VC-20
converter installed).

• Superior dynamic range. Exclusive
Kenwood DynaMix'" system ensures
an honest 102 dB dyn amic range.
(14 MHz, 500 Hz bandwidth, 50 kHz
spacinc .)

R-2000 150 kHz-30 MHz in 30 bands
• All modes • Digital VFOs tune in 50 Hz,
500 Hz, or 5 kHz steps . 10 memory channels
• Programmable scanning . Dual 24-hou r digital
clocks , with timer . 3 bu ilt-in IF filters (CW filter
optional) • All mode squelch, noise blanker,RF
attenuator, AGC switch, S meter . 100/120/
220/2 40 VAC operation . Record, phone jacks
• Muting terminals . VC-10optional VH F
converter (118-174 MHz)

.100 memory channels. Store mode,
frequ ency, antenna selection.

• Voice synthesizer option.
• Computer control option.
• Extremely stable, dual digital

VFOs. Accurate to ±10 ppm over a
wide temperature range.

• Kenwood's superb interference
reduction. Optional filters further
enhance selectivity. Dual noise
blankers built -in .

• Direct keyboard frequency entry.

• Versatile programmable scanning,
with center-stop tuning.

• Choice of either high or low
impedance antenna connections.

• Kenwood non-volatile operating
system. Lithium battery backs up
memories; all functions remain intact
even after lithium cell expires.

• Power supply built-in. Optional
DCK-2 allows DC operation.

• Selectable AGC, RF attenuator,
record and headphone jacks, dual
24-hour clocks with timer, muting
terminals, 120/2201240 VAC
operation.

Optional Accessories:

• VC-2 0 VHF converter for 108-174 MHz
operation . YK-88A-1 6 kHz AM filter
• YK-88S 2.4 kHz SSB filter . YK-88SN 1.8
kHz narrow SSB filter . YK-88C 500 Hz CW
filter . YK-88CN 270 Hz narrow filter
e DCK-2 DC powe r cable e HS-5 , HS-6 ,
HS-7 headphones e MB-430 mobile bracket
e SP-43 0 external speaker e VS-1 voice
synthesizer eI F-232C/IC-10 computer
interface.

More information on the R-5000 and
R-2000 is available from Authorized
Kenwood Dealers.

'KENWOOD
TRIO -KENWOOD COMMUNICATIONS
11 11 West Walnut Street
Compton, California 90220
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Rates: Ads are2\14" x 2W . One insertion $825 . Six insertions S800each. Twelve
insertions $775 each. Closing date same as regular rate card . Send order with
remittancet.o Engineering Admart. Radio Electronics Magazine, 500-B Bi-County
Blvd., Farmingdale, NY 11735. Direct telephone inquiries to Arline Fishman, area
code-516-293-3000. Only 100% Engineering ads are accepted for this Admart.
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CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x 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 Ar line Fishm an. Limited number of
pages available. Mail mater ials to:
Engineer ing Adm ar t , RADIO-ELEC­
TRON ICS, 500-B Bi-County Blvd., Farm­
ingdale, NY 11735.

OSCILLATORS

con tinued on page 70

spanning I MH z with a single control.
You can vary ope rating freq uency from
DC to the frequency set by the R IICI
combination ifc)). But with R3, you can
vary the operating range; the variation de­
pends on the value of R3 with respect to
the value of R2 . Witho ut R3 , as the con­
trol voltage (at pin 9) varies from 0 to + V,
frequenc y varies from 0 tofo' But if R3 is
used, and its value is Y2 that of R2 's,
freque ncy var ies fro m 0 .5jo to 1.5.t;).
Other values can be obtained from ma n­
ufacturers' da ta book s.

A professional package enabling
you to design, edi t , print [" plot
electro nic schemat ics. Supports "A "
through "E " size sheets, over 2000
Uniqu e Library Parts , Part Rotation ,
Unlimited Hierarchy , Grids. A uto
Panning. 5 Zoom Levels, Rubber­
banding , Powerful Macros, Hi-Res
Color [" Monchrome Graph ics. Much
More! $495 Includes Everyt hing .

Call orWrite for Free Demo Disk.
OrCAD Systems Corporation ~
1049 s»: Baseline SI. Suite 500 t!:ttlj

l lillsboro, OR 97123
(503) 640-5007

f~~t AFFORDABLE52] ENGINEERINGPAGE
CATALOG SOFTWARE
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T,onPE'flvnc l~1 $72.95 ~""'''''''''_~ ' 72.95tlPC llon<: c ~~v ' ~

TtIl;CAlC - SCie ntific CalculOlOl'
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CMOS crystal oscillator
Our fina l examp le is the crystal os­

c ill at or shown in Fig . 7 . The c ircuit
provides accu rate and stable output. It
uses two sections of a 4001NOR gate, both
of which function as inverters . One sec­
tion of the 4001 (ICl -a) is the osc illator
and the other section of that IC (ICI -b) is a
buffer amplifier.

The osci llator circuit is a litt le unusual
in that it 's not strictly a dig ital oscillator,
as are the other circuit s in this insta llment.
The reason is that ICl-a is biased into the
linear region by RI. so it acts as an amp li­
fier. (If you thought that a " digital" de­
vice can' t funct ion as a linear amp lifier,
you may be interested to know that gains

8051, 8096, 68HC11 ,68008
SINGLE BOARD

COMPUTERS

~

We feature a series of single board
computers for process control
applications. Available as bare
boards or'assembled and tested .
Optional EPROM resident System
Monitors and BAS IC interpreters are
also available.

ALLEN SYSTEMS
2151 Fairfax Road

Columbus, Ohio 43221
614-488-7122
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LINEAR IC EQUIVALENTS
&PIN CONNECTIONS

Line ar Ie
Equivalent s
an d Pin
Connections

BP141-Shows equivalents & pin con­
nections of a popular user-oriented
selection of European , American and
Japanese liner IC .'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.

of 10 ,000 are possib le with a buffered B­
series device).

The operat ing frequency of that circ uit
is set by the crystal (XTALl ), wh ich is
operated in the parallel resonant mode .
Th e RC compone nts ar e se lected to
provide a 1800 phase shift at the crystal's
parallel reson ant frequenc y.

Conclusion
In this series we have discussed many

different kinds of oscillators , ra ng ing
from relaxation oscillators, to transistor­
based RC and LC osci llators , to TIL and
CMOS digital osc illators . We hope that
the circ uits presented will help you in your
next design project . R-E
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HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

'FirestilC'n
GOLDEN SERIES

Leakage and psychology

I' M NOT TALKING ABOUT THE KIND OF

leakage in w hich yo u fi nd a small
pudd le-under the sink (or a young
puppy), bu t a fa r more t ro u ­
b lesom e kind : ' elec t rical leakage
in a circuit. It is a very commo n
kind of t roubl e th at can cause loss
of sensit ivi ty, aud io d istort io n, and
all kinds of grem li ns.

Finding leakage isn't as hard as it
so unds. M ak e continuity checks
of all co mponents connected to
the B+ and AGC lines. Most B+
lin es show a prett y hi gh resis ­
tan ce, at least 50K o r more. If Y9U
find a poin t w ith 25K o r less, stop
and check o ut all co mpo nents-«
especiall y th e capaci to rs. "

O lde r sets are parti cul arly sus­
ce ptib le to probl em s w it h leaky
capacito rs. Late-mod el sets show
fewer troubles of that sort . (I guess
th at eventually th ey learn ed how
t o build capac ito rs t hat didn ' t
leak! ) Be that as it may, don 't over­
look th e possibil ity in any TV set.

Dry elect ro lytic capacito rs are a
common cause of problem s, es­
pecially th e low-voltage (25-vo lts)
ty pes: they have built-in leakage!
If you see one on an AGC lin e, o r
in any sensit ive circuit, it's a p rim e
suspect. Somet imes I even repl ace
capacito rs th at appear to be good
ju st on gene ral pri ncipl es.

To recognize a set w ith low B+ ,
look for th ings li ke resistors over­
heating, low AGC, and low B+ ,

In fact , wh enever yo u find a re­
sisto r tha t loo ks gray or has no vi si­
bl e co lor co di ng, loo k ove r the
ci rcut for a leaky capacitor; yo u' ll
p robably find one .

A handy too l for fi nding a leaky
capacito r is th e W CFT (the Well ­
Calib rated fingerTip). If a capaci­
to r in the B+ is leakin g, it w ill be

JACK DARR,
SERVICE EDITOR

wa rm, and t hat 's a su re sig n of
t rou bl e. They don 't get warm in
AGC circuits , because of the lower
vo ltages used t he re; yo u' ll have to
use an ohmmeter to pin down a
leaky AGC capacito r.

A classic example of the kind of
troub le a leaky capacitor can cause
is as fo llows. I had a set w ith low
B+ and othe r symptoms, At one
poin t in t he chass is the re wer e
fo ur or five capaci to rs ti ed to a ter­
minal strip. The leakage was great­
est at t hat po int. So I di sconnected
one of the capacitors, and check­
ed fo r leakage. Still the re. I di scon­
nect ed another capacito r; sti ll no
help. Even tu all y I had di scon­
nected all th e capacito rs and I st i ll
had leakage! Finall y I realized that
the terminal str ip it sel f was leakin g
th ro ugh a faulty ground co nnec­
tion !

So t he general meth od to use
w hen yo u fi nd excessive leakage is
to start di scon nect in g th ings un til
the leakage d isappea rs. Sounds
awfully simple , and it is. It 's time
co nsuming, bu t very p ract ical !

Serviceman's' psychology
Of co urse th ere are t imes w hen,

no matt er w hat yo u do, yo u ju st
can' t fig ure out what's w ron g with
a set. Then it 's t ime to do some­
t hi ng d ifferent. For exa mp le, I
of te n make it a habi t to curse in
German-somethi ng li ke " h imme l
herr kreuss do nnertter! " It sound
good, bu t it reall y o n ly m ean s
somethi ng like " Heaven Mr. God
Thunderweath er ! "

Then , w hen yo u've cleared the
cobwebs out of yo ur brain , you
can get to wo rk. The first step is to
think about w hat's wrong and wh at
mi ght be causi ng it .

BARE-HANDS TUNABLE
"N O TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES

MONITOR SCANNERS

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

- - ~lrutl~ntlnn~o;l;---I
I 2614 East Adams/Phoenix. AZ 85034 I
I I Name I
I .~ I
I C~ I
I State Zip I

Serving theCB and
Communlcallons Market Since 1962. I
" .. .

l earn at home in spare time.
No previous experience needed.

~1!II_~=-nn'\1
No costly school. No comm uting to class.
The Original Home-Study course pre­
pares you for the "FCC Commercial Radio­
te lephone License". This valuable license
is you r "ticket" to tho usands of excit ing
jobs in Communications. Rad io-Tv, Micro­
wave. Computers. Radar. Avontcs and
more! You do n 't need a college degree to
qualify, but you do need an FCC License.
No Need to Quit Your Job or Go To School

This proven course is easy, fast and low
cost! GUARANTEED PASS - You get your
FCC Licens e or money refunded . Send for
FREE facts now. MAIL COUPON TODAY!

r----------------------,
I commdnD PRODUCTiOnS I c...
I FCC LICENSE TRAINING , Dept. 90 I ~

: P.O. Box 2223, San Francisco , CA 94126: c
I Please rus h FREE deta ils im m ed iat e ly ! I 5J
I NAME I -<
I A DDRESS I <0
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ELECTRONIC
COMPONENTS

Manufacturers of Quality
Electronic Components

Ser ving the Nal lon lrom Te xa , il nd C al i f orn I a

.BATTERY HOLDERS & CLIPS· C.OILS
• CAPACITORS. CONNECTORS· FUSES

• JACKS. KNOBS· LAMPS· PLUGS

• MICROPHONES. POTENTIOMETERS

• RELAYS. RESISTORS. SWITCHES

• TRANSFORMERS. SPEAKERS. LED S

• SEMICONDUCTORS • RF COILS

OV El 16 . 00 0 Dlff £lENT ITE MS I N STO C K I
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For examp le, it 's co m mon to re­
ce ive a set fo r serv ic ing th at sim p ly
do es no thin g. An in tern al fuse
may be bl own , o r a power t ran s­
fo rmer, etc. So yo u co uld mak e a
co n t in u ity check of the prim ar y
power ci rcu it. If you find an o pe n
fuse, you mi ght try replacin g it and
th en powering th e set up grad ua lly
with a Vari ac whil e mon itoring a
ser ies-connected AC am mete r. If
c urre n t sta r ts t o ri se qui ckl y,
p o w er d own , an d lo ok for a
bu rned co mpone nt in th e power
supp ly or B+ circ u it.

A set wi th less drastic prob lem s
may requ ire m erely som e sig nal
tra cin g . Feed it a test sig nal and
trace th e signal from stage to stage

_ usin g a sco pe . At any stage that
func t ions as an am p lifie r th e out­
put should be lar ger th an the in­
put. With out tryin g t o b e too
acc u rat e, check osci lIato r stages
fo r th e (approxi mate) co rrec t f re­
qu ency of oscillat ion .

Wh en yo u find a stage whose
inputs or o u t p u t s ar e reall y
st range , then you can start pay ing
attenti o n to th e deta il s. M easure
DC bias voltages and see wh ether
they agree with valu es on yo u r ser-
vi ce literature. If not, look fo r a
resistor that has burned o r drifted .
Or a sem icond uc to r devi ce may
have d ev el oped a sho rt o r an
o pe n. M easu re n earby compo-
nents with an o hm mete r. As w e've
said h u n d red s of tim es, mo st
prob lems can be traced using very
sim p le test eq uipment.

By adoptin g th e habit of being
syste mat ic and logi cal , yo u shou ld
hav e f ewer hard -t o -d i agn o se
problem s. You r custo mers will ap­
precia te it, because yo u' ll cha rge
th em fo r less t ime, and th e re­
du ced anxi ety will do yo u good
psych ologi call y ! R-E

SERVICE
QUESTIONS

TUNER MEMORY TROUBLES
I've been working on a Sony

KV1923 chassis that has a tuning
memory. The problem is that once
the set is turned on, it takes about
15-20 minutes for the memory to
wake up and do its job. And even
with the memory working, several of
the lower channels have to be reset.

Will the entire memory board have
to go/ or is there a simpler solu­
tion?-R.R., Santa Barbara, CA

You have th e k ind of repa ir t hat
lends itsel f so neatl y to th e hot and
co ld treatm ent. Appa rent ly th er e
are o ne o r mo re co m pone nts on
th e memory b oard t hat have to
warm up before th e unit can oper­
ate.

Try usin g a hair b lower, so lder­
in g iron t ip, o r in candescent lamp
to individu all y h eat th e co mpo­
n en ts, an d th en check to see
whi ch o nes respond . On ce the
sus pects h ave b een n arrowed
down , you can co n f ir m your suspi­
ci on s by reversing th e procedure
usin g a circu it coo lant.

POWER-SUPPLY OVERLOAD
I have a dead Sears TV set, chassis

number 564-4215. Unloaded, the
power-supply reading is 150 volts;
but when loaded, that value drops to
about 50 volts. I tried unloading ev­
erything one at a time to see what's
causing the problem, but that did no
good. Please help!-A.H. fureaka,
CA

I can on ly suggest th at yo u t ry
again, usin g th e same techniq ue,
but thi s tim e take greater care . For
th e 120-volt line to be pull ed down
to 50 volts, th ere must be some­
thin g pl acin g an awfu l ly heavy
drain o n it. To f ind th e cause, it 's
necessary to sepa rate th e heaviest
B+ user s from the supp ly.

Start by d isconnect ing the ver­
ti cal- output tr an si stors, whi le
chec k ing to see if t he voltage
co mes up. N ext d iscon nect th e
horizontal o utput, and see w hat
aff ect that has o n th e vo ltage. If
th at brin gs th e B+ voltage up,
check to see if the f lyback is warm.
If so yo u' re on th e ri ght track .

FEEDBACK
I wrote to you about replacing a

0.8-amp fuse in my portable TV set
that was blowing every week or so.
You suggested that I try replacing it
with a 1-amp unit, stating that the
extra 0.2 amp would not compro­
mise safety and that it might cause
an intermittent component to break
down completely, making the prob­
lem easier to locate.

Well, I tried it and the set has been
working fine for the past couple of
months. Perhaps, as you suggested,
the fuse was under-rated from the
beginning-C.S., Phila., PA R-f



ZENER PROBLEMS
I had an RCA CTC-59 that tripped

the breaker seemingly at random.
That se t has solid-state horizontal
outputs, and fast-switching diodes to
produce the sweep and HV. After
hooking the set to a Variac, I mea­
sured about 2.2-2.8 amps line-cur­
rent drain, depending on picture
content, brightness etc. In fact, the
picture appeared to modulate the
meter.

The horizontal oscillator in that
set generates timed spikes of fixed
amplitude to trip the SCR's that
switch the current through 'the yoke
and the flyback. The spikes varied in
amplitude, and the breaker tripped.

Finally I found it. The power sup­
ply uses a 33-volt zener to regulate
the voltage to the horizontal board,
and it was intermittent! It caused
intermittent variations in pulse
height.-}. II. S., Columbia, sc.

Thank ve ry much John for that
handy hint. A lways suspect Zen er
di odes un til th ey have been chec k­
ed and cl eared ! By th e way, yo u
gave us a perfect example of why
analog meters st i ll have a place in
thi s world. You saw that " modula­
ti on, " whi ch , o n a digi tal meter,
would have appeared as a blur.

HUM PROBLEMS
I have an RCA KCSI71XC. There's

a low-pitched hum at all times; the
volume control doesn't affect it.
Also there isa moving hum bar in the
video. If I bridge C1-a or C1-b with a
250-J1-F capacitor, most of the video
hum disappears, and the audio hum
is also reduced. I replaced C1 and
the 13V1O audio tube, which had a
H-K short. I can't find anything else
wrong, yet I get the same result as
before. I also checked grounds and
wiring to see if it had been changed.
-I. R., Oneida, NY.

You 've got a good start. Try ex­
amining th e output of all f ilter ca­
pacitors with a sco pe to see if th e
rippl e is hi gh er th an what is calle d
fo r o n th e sc he ma t ic , u su all y
about 1.5 vo lt pop. Two hum bars
usuall y means 120-cycl e hum, and
one hum bar mean s 60-cycle hum .
The 120-cycl e hum is usually due to
bad fil ter capacito rs, and th e 60­
cycle hum to a H-K sho rt , o r leak­
age in o ne of th e v ideo tubes.

Trace th e v ideo ci rc u it with a
scope , and you should be ab le to
see wh ere th e hum first shows up .
Resolderin g all gro und co n nec­
tions is a good id ea, especially al l
fil ter capac ito rs.

Cash in on theVideo-Cassette Boom!

START YOUR OWN TV/VCR
REPAIR BUSINESS

at Home in Spare Time

NO W it 's easy for you to
get into th is mon ey­

makin g business. Be th e
person in demand by th e

\OUS . ... million s of famili es who
1IO Pl\~alCE own videoc assette record ­
~~~~l\1\ ers-the fastest-growing product in

the home ente rtainment field .
Train at home in yo ur spare time for an exciting
career as a TV /VCR Repair Specialist. Experts
show yo u how to start small at home with low
overhead. Later yo u can go after repair business
from hotels, offi ces, hospitals and other
comp anies who use TVs and VCRs in their
daily operation s.

Experts show you what to do, how to
do it ...guide you every step of the way!

Learn how to handle ho use calls and shop re­
pairs--everything yo u nee d to know to get star t­
ed fast . Tool s are included wit h yo ur course so
you get " hands-on" practice as you follow your
lessons step by step. Every thin g is explained in
easy-to-understa nd langu age, bu t if th ere is ever
anything in your lessons you don 't understand,
you can wri te or ph one yo ur instructo r and you
can count on getting an authoritative answer .
Get free facts and color brochure that tell about
home business opport unities. No cost . No
obl igat ion. No salesman will visit .

MAIL COUPON TODAY! K'"--------------les SCHOOL OF TVIVCR REPAIR , Dept DEOC6I SIHC[ ,." Scranton, Pennsylvania 18515 I
I Please send me free facts on how I can learn I
I TV/VC R Repair at home in my spare time.

I Name Age__ 1
I Address I
I City/State/Zip :

LP~n.:(_..2. .J
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DEGREE
THROUGH HOME STUDY
Our New and Highly Effective Advanced -Place­
ment Program for experienced Electronic Tech­
nicians grants credit for previous SChooling and
Professional Experience , and can greatiy re­
duce the time required to complete Program and
reach graduation. No resid ence sc hooling re­
quired for qualified Elec tronic Technicians .
Through this Spec ial Program you can pullallof
the loose ends of your elec tronics background
together and earn your B.S.E.E. Degree . Up­
grade your s tatus and pay to the Engineering
Level. Advance Rapidly! Many finish in 12
months or less. Students and graduates inall50
States and throughout the Wor ld. Established
Over 40 Years! Write for free Descriptive li t­
erature .

ORDERS SENT
UPS COD

RUSH ORDERS
OK

MOVIES ' SPORTS ' NEWS ' ENTERTAINMEI>T
• THE SPORTS NEnvORK • BCTV (CANADIAN INO)
• GLOBAL TV • WJB K (CBS DETROIT)
• CHCH (CANADIAN IND) • TELEBET
• WOlv (NBC DETRCH) • HIALEAH RACING
• WXVZ (A BC DETROIT) • WOLD RACING
• TVVT (CANADA IND) • PENN. HOSPITAL ASSN.
• WORD OF FAITH • PHILADELPHIA PARK
• BAY MEADOWS • SANTA ANITA RACING
• NBC SPORTS • SYNSAT
• MEADOWLANDS • BTN
• HEALTH INFO • TUCSON GREYHOUND PARK
• HOSPITAL CHANN EL • MEADOWS RACING
• CllV (CANADIAN 1~~Dl • YONKERS-ROOSEVELT
• WTVS (PBS) • HOLLYWOOD PENN. ~~AT.

Doosn't Roc"lv. MatCom Scrambled Channo ls (HBO,CINEMAX).

Wo oxprossly do not advocate tho unauthonz ee rocoption of any transmittod
s' nals. It is Iho purdlasors solo rospons,b l, \0 pay all subscrip(ion leGS.

HOW THE SYSTEM WORKS?
The" MAGIC CHIP" easily fil s Into any Oak "P" descrambler
box. Receive ca nadian Channels that feature Movie, Sports,
News and Variety programm ing. Also four CanadIan
Superstatlons, four U.S. Superstatlon s and much more .. .

INTERMITTENT PULL-IN
A Zenith 23GC45 operates nor­

mally for days. Then the picture
dims, pulls in from the left, and
shows horizontal foldover, 8 inches
wide, in the center of the screen.
With the set on the bench, when the
foldover occurred, the trace gets dis­
torted, and loses its normal square­
wave shape. I subbed a new 9-90
horizontal module; that didn 't help.

Then I changed the output tran­
sistor; that didn 't help either. After
changing several other things, I fi­
nall y got around to checking the
components in the ground leg of the
secondary of the driver transformer.
I found that R224 measured 18
ohms; it should have been 1.5 ohms!
Moving the resistor around made
the reading jump between 18 and 1.5
ohms! So I removed it and found a
hairline crack right around the mid­
dle. The bias was off because of that
crack. Needless to say, I didn 't
charge the customer for all m y
" fl o un d e ring time!"-B . M. ,
Crofton, B. c., Canada.

Thanks Bill , fo r that inte rest ing
horror sto ry. R-E
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MARI{ET CENTER

To run your own classified ad, put one word on each of the lines below and send th is form along with your check to :

CLASSIFIED AD ORDER FORM

--Special Category : $23.00 - - ---

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless you clearly print or type your
copy.) Rates indicated are for standard style classified ads only See below for additional
charges for special ads. Minimum: 15 words.

TELEPHONE bug, FM room bug schematics with
detailed construction proc edures using Radio
Shack's numbered parts. Both, $6.00. Receivers
available. SHEFFIELD ELECTRONICS, 7223
Stony Island, Chicago, IL 60649.

BUILD this five digit panel meter and square wave
generator including an ohms, capacitance and fre­
quency meter. Detailed instructions $2.50. BAG­
NALL ELECTRONICS, 179 May, Fair fie ld, CT
06430. ' .

CABLE TV converters: Jerrold Products in­
clude " New Jerrold Tri-Mode," SB-3 ,
Hamlin, Oak VN-12, M-35-B, Zenith, Mag­
navor, Scientific Atlanta. and more. (Quan­
tity discounts) 60 day warranty. Service
converters sold here. For fast service
C.O.D. orders accepted. Send SASE (60
cents postage) or call for info (312)
637-4408. Midwest Electronics, Inc.!, HIG­
GINS ELECTRONICS, 5143-R W. Diversey,
Chicago, IL60039. MCIVisa orders accept­
ed. No Illinois orders accepted .

TEST LAB, make designing and testing prototype
circuits easy. For a few dollars , turn your bread­
boards, into a valuable, easy to use, time saving lab.
15 different circuits. Send $4.50 for plans or SASE
for information. TESTER, P.O. Box 34, Newport, RI
02840

PLANS AND KITS
CATALOG: Hobby/broadcasting/1750 meters/ham/
CB: transmitters, amplifiers, antennas, scramblers,
bugging devices, more! PANAXIS, Box 130-F1, Par­
adise, CA 95969.

Radio-Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale , NY 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $23.00.
( ) Plans/Kits () Business Opportunities () For Sale
( ) Education/Instruction () Wanted () Satellite Television
( )-----------------------

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($42.75)

16 ($45.60) 17 ($48.45) 18 ($51.30) 19 ($54.15) 20 ($57.00)

21 ($59.85) 22 ($62.70) 23 ($65.55) 24 ($68.40) 25 ($71.25)

26 ($74.10) 27 ($76.95) 28 ($79.80) 29 ($82.65) 30 ($85.50)

31 ($88.35) 32 ($91.10) 33 ($94.05) 34 ($96.90) 35 ($99.75)

Card Number

Please Print Name Signature

Expiration Date

~ WRITE FOR

~~iMcGEE'S
SPEAKER & elECTRONICS CATAlOG

1001 BARGAINS IN SPEAKERS
toll free 1-800-346- 2433 for ordering only.

1901 MCGEESTREET KANSAS crrv. MO. 64108

STATE-VARIABLE filter high pass low pass band
pass ; var iabl e Q/var iab le gain; frequ encies to
60KhZ. Board and documentation only $16.00.
Board and essential parts $25.00. Built and cali­
brated to your specificatins send SASE. GADGET
ELECTRONICS, P.O. Box 87705, Houston , TX
77287-7705.

VERIFY before you buy. Write for introductory list of
authentic blueprints of master circuits and accesso­
ries. CANPLAN (division FORTEBEC INC.) 4690
Clark, Montreal, Quebec, Canada H2T2T4.

ELECTRONIC projects, com pone nts , PCB sup­
plies, test instruments. Oscilliscopes $219.00, multi­
meters $7.95, power supplies $69.95. Resistors 1e.
2 year guarantee. Call or send SASE for free cata­
log. T.O.R.C.C.C., 1131 Tower, Schaumburg, IL
60195. (312) 490-1374.

CABLE television converter, descrambler,
and microwave television antenna equip­
ment accessories video catalog. Free. CA­
BLE DISTRIBUTORS UNLIMITED, 116-P
Main Road, Washington , AR 71862.
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IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITIED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercia l products or services)
$2.85 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for
individuals who want to buy or sell a personal item) $2.30 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50¢
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT
SCREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD : add 45% premium to total price. EXPANDED TYPE AD: S4.30 per word
prepaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 2V4'­
$320.00; 2" x 2V4'-$640.00; 3" x 2V4'-$960.00. General Information: Frequency rates and prepay­
ment discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 12th of the third
month preceding the date of the issue. (i.e., August issue copy must be received by May 12th). When normal
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day.

FREE microprocessors , memory chips, etc. Free
electronics magazine subscriptions. Free education
in computers. For information write MICROSAT
CORPORATION, 2401 N.E. Cornell, Bldg. 133, Hill­
sboro, OR 97124.

MOBILE telephone using your 2-way radio, plans
$9.95, with PC/brds $24.95. CURRENT DEVELOP­
MENT CORP, Box 384, Westmoreland, NY 13490.

DESCRAMBLlNG, new secret manual. Build your
own descramblers for cable and subscription TV.
Instructions, schematics for SSAVI , gated sync,
sinewave. (HBO, Cinemax, Showtime, etc.) $8.95.
For imm ediate deliver y add $1.00 . CABLE­
TRONICS, Box 30502R, Bethesda, MD 20814.

PAGING/CONTROLLER using your 2-way radio,
plans $6.95 with PC/brds $16.95. CURRENT DE­
VELOPMENT CORP, Box 384, Westmoreland, NY
13490.
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SCIENlIFIG­
ATLANTA

UNITS

RCA 36 CHANNEL CONVERTER CH. 3 OUTPUT ONLY 18.00ea.
PIONEER WIRELESS CONVERTER OUR BEST BU 72.00 ea.
LCC-56-WIRELESS CONVERTER 76.00ea.
JERROLD 450 WIRELESS CONVERTER CH. 3 OUTPUTONLY) 90.00 ea.
5B ADD-ON UNIT 58.00ea.
BRAND NEW - UNIT FOR SCIENTIFICATLANTA Call for specifics

MINICODE N-1 2 109.95 58.00 ea.
MINICODE N-12 VARISYNC 11 9.95 62.00 ea.
MINICODE VARISYNC W I AUTO ON-OFF 179.95 11 5.00 ea.
M-35 B CH. 3 OUTPUT ONLY) 139.95 70.00 ea.
M-35 B W I AUTO ON-OFF CALL FOR AVAILABILITY 199.95 125.00 ea.
MLD-1200-3 'CALL IF CH. 2 OUTPUT) 109.95 58.00 ea.
INTERFERENCE FILTERS - CH. 3 24.95 14.00ea.
JERROLD 400 OR 450 REMOTE CONTROLLER 29.95 18.00ea.
ZENITH SSAVI CABLE READY (DEALER PRICE BASEDON 5 UNITS) 225.00 185.00 ea.
SPECIFY CHANNEL 2 or 3 OUTPUT Other products available - Please Call

PLEASE PRINT

Califo rnia Penal Code #593 -0 forbi ds us
fro m shipping any cable desc rambl ing uni t
to anyone res iding in the state of Calif ornia.

Prices subject to change with out noti ce .

LOWEST
PRICES

ANYWHEREI

Quantity Item Output
Channel

Pri ce
Each

SUBTOTAL
Shippi ng Add
$3.00 per unit

'COD s Cred it
Cards - Add 5%

TOTAL

TOTAL
PRICE

______ Z,p _

o Mo ney Ord er o Visa o Mastercard

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE - I, the undersign ed, do hereby declare und er
pena lty of perjury that all products purchased, now and in the future, will on ly be used on cab le
TV systems with proper authorization from local offic ials or ca ble co mpany offic ials in
accordance wit h all appl icable federa l and state laws .
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»
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VOICE disguisers! FM bugs! SWL active antenna,
receivers, more! Send stamped envelope: XANDI,
Box 25647, Dept. 60G, Tempe, AZ 85282.

ELECTRONIC
ASSEMBLY BUSINESS

BIG
PROFIT

FIBER opti cs experimenter's kit: transmitt er, re­
ceiver, 3m. lightguide cable, data sheets, applica­
tion notes. Send $12.00. MASE, R.D. # 1 Box 1033,
Orwigsburg , PA 17961.

Start home. spare time. Investment knowledge or
experience unnecessary. BIG DEMAND assem­
blin9 electronic devices. Sales handled by profes­
sionals. Unusual business opportunity.

FREE: Complete illustraied literature
BARTA. RE·Q Box 248

WalnutCreek. Calif. 94597

TUBES , name brands, new, 80% off list. KIRBY,
298 West Carmel Drive, Carmel, IN 46032.

FREE adapter with Assortment
#103-Gonsisting of Toko coils144LY·120K,
52-HN-3000023, BKAN-K555AXX (2); PCB;
transistors 2N3904 (2), BFQ85 (Sub) ; IC's
ii'812, 74123, MC1330A1P; Diodes 1N914,
1N5231B. Only $25.00, 10% discount for 5
or more . shipping $3.00/order MClVisal
COD, Toll free 1-800-821-5226 Ext. 426 (or­
ders). JIM RHODES, INC., P.O. BOX 3421 ,
Bristol, TN 37625.

WHOLESALE car-radio computer telephone audio
video acessories antenna catalog (718) 897-0509.
D&WR, 68-12 11 0th St., Flushing, NY 11375.

HIGH gain descramblers, CRT automatic dimmer,
SCR Tester, plus other unusual electronic devices.
Send $3.00 for info. RB ELECTRONICS ENGI­
NEERING, PO Box 643, Kalamazoo, MI 49005 .

CLONE kits, modems, hard drive kits, disk drives,
diskettes and printers, memory, and IC's. Distributor
pricing to end users and dealers. For catalog call
1-800-833-2600, In Ohio call (513) 531-8866. Free
shipping.

TUBES: "o ldes t ," " latest." Part s, comp on ent s,
sche matics. SASE for list. STEINMETZ, 7519
Maplewood Ave., R.E., Hammond, IN 46324.

SPECTACULAR strobe light chasers, stroboscopic
devices, Helium-Neon Laser components, scien­
tific items, more! Free catalog. ALLEGRO ELEC­
TRONIC SYSTEMS, # 3R Mine Mountain, Cornwall
Bridge, CT 06754.

SSWIN wi th th oroughbred /harn ess, Greyh ound
h an di capp ing sof twa re . .. $29 .9 5 , en ­
hanced...$49 .95 . Professional football handicap­
ping system...$39.95. For most computers. Free
info rmation. SOFTWARE EXCHANGE, Box
5382RE, W. Bloomfield, MI 48033 . (800) 527-9467 .

TUBES! 59~ . Year guarantee. Free catalog. Tube
tester $8.95. CORNELL, 4215 University, San Di­
ego, CA 92105.

CBC INTERNATIONAL, P.O. BOX 31500RE,
PHOENIX, AZ e5046

ELECTRONICS. $1.50 brings flyer, grab bag. LYNN
JOHNSON, 2221 The Alameda # 176, Santa Clara,
CA 95050.

BUGGED? Wiretapped? Find out fast. Counter­
measures equipment catalog $1.00. CAPRI ELEC­
TRONICS, Route 1R, Canon, GA 30520.

CATALOG: cab le converters, and descramblers,
N12$98.00. SB3 $99.00. Special Combination 400
and S63 only $165. Pulse descrambler kit assem­
bles in hall hour $79.00. built $120.00. Satellite de­
scrambler kit assemb les in one hour $120.00, built
$190.00 . Send $1.00. MJ INDUSTRY, Box 531,
Bronx, NY 10461,

Incr ease channels, rang e, pr ivacy ! We spec ialize
in frequency expanders, speech processors, FM
conv ert ers , PLL & slider tricks, how-to books,
plans , kits. Exp ert mail-in repairs & conv ersions.
16-page catalog $2. Our 11th year!

H AM GIEAII.
CO Hl"VTlll.S
$O'TWAJl.1

lCANNUIS • OI'TICS
TUT lQUIP'HIEHT

HICII.OWAVl
5ATILUTI

AUD IO VISUAL
HEW PIIlODUCTS

CO"'K>NIENTS • KITS
ANTIQUE IUCT.

P'u.l.lCATIOHS
I"I..AHS · Slll;VlCIlS

THE BEST PLACE to BUY. SELL 0'

TRADE N EW and USED EQUIPMENT

NUTS & VOLTS MAGAZINE
BOX II I I· E • PLACEN TIA. CA 92670

(7 1-1) 632·7721
Join Thousands of Readers Nationwide

Every Month
ONE YEA R U.S. SUBSCRIPT IONS

SIO.OO - Jrd C lass. $ IS.OO - 1st Class­$35.00 - U fet ime - lrd Class ...laii.

ZENITH cable anti-flash kits. Dealers only. 100%
guaranteed . Works whe re others fai l. UES Box
1206, Elgin, IL 60121. (312) 697-0600 .

STRANGE stuff. Plans. kits. new items. Build satel­
lite dish $69.00. Descramblers. bugs, adult toys.
Informational photo package $3.00 refundable. 01­
RIJO CORPORATION , Box 212. Lowell, NC 28098.

DESCRAMBLE the latest video cassette copy pro­
tect ion scheme. Our simple Line Zapper circuit
takes the jitter out of your picture. Compiete plans
and theory only $9.95 plus $1.50 postage and han­
dl ing. ELEPHANT ELECTRONICS, INC. , Box
41865-J. Phoenix. AZ 85080. (602) 581-1973.

HI-FI speaker systems, kits and speaker compo­
nents from the world's finest manufacturers. For be­
ginn ers and audi ophiles. Free literature. A&S
SPEAKERS, Box 7462R, Denver, CO 80207. (303)
399-8609.

PROJECTION TV...convert your TV to project 7 foot
picture. Resul ts co mpa rable to $2 ,50 0 proj­
ectors...Total cost less than $30.00 plans and 8"
lens $21.95...lllu strat ed inform ation Free ...MAC­
ROCOMA-GE, Washington Crossi ng , PA 18977.
Creditcard orders 24hrs. (215) 736-3979.

SURROUND Sound decoder plans. Extracts hid­
den Surround Sound track from any stereo audio­
visual source . Effects produced create remarkable
spaciousness like being in a movie theater. SSD
features a built-in amplifier, volume and tone con­
trols and line level out. Easy to build. For complete
plans send $8.95 to SYNECTICS , 524 San An­
selmo Avenue, Suite 201,San Anselmo, CA 94960.

BOOMING bass! Incredibl e hi's! Build your own
graph ic equalize r. Studio quality! Plans $5.00.
BRUCE EDWARDS, 10326 Lawson Rd. Jackson­
ville, FL 32216.

JERROLD gated pulse theory. Twelve information­
packed pages covering Dl & DIC converter opera­
tion. Includes introduction to trimode system. $6.95
plus $1.50 postage and handling. ELEPHANT
ELECTRONICS , INC., Box 41865-J, Phoenix, AZ
85080. (602) 581-1973.
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Multi-Channel 1.9 to 2.7 GH z
40dB Gain True Parab olic 20 Inch Dish

Complete Syste m $79.95 (plu s shipping)
Dealerships. Oty . Pricin g, Replacement Parts

Phillips-TeCh Electronics
p.D. Box 8533• SCottsdaIlI. AI 85252
(602) 947-7700 IS3.OO Credilall phoneordersll
MasterCard. Visa . COD's

FOR SALE
TUBES new, unused. Send self-addressed, stamp­
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, WI 53201.

RESTRICTED technical information: Electronic
surveillance, schematics, locksmithing, covert sci­
ences, hacking, etc. Huge selection . Free bro­
chure MENTOR-Z , 135-53 No. Blvd., Flushing, NY
11 354.

TV tunable notch filters , free brochure. O.K. VIDEO,
Box 63/6025, Margate, FL 33063 . (305) 752-9202.

LASERS, compone nts and accessor ies. Free cata­
log, M.J. NEAL COMPANY, 6672 Mallard Ct., Ori­
ent, OH 43146.

INDIVIDUAL Photofact-folders # 1 to #1400. $3.00
postpaid. LOEB, 414 Chestnut Lane, East Meadow,
NY 11554.

TI-99/4A software/hardware bargains. Hard-to-find
items. Huge selection. Fast service. Free catalog
DYNA, Box 690, Hicksville, NY 11801

VIDEO scrambling techniques. The original "secret
manual" covers sinewave, gatedpulse, and SSAVI
systems. 56 pages of solid, useful, legible informa­
tion. Only $14.95 . ELEPHANT ELECTRONICS,
INC., Box 41865-J , Phoeni x, AZ 85080. (602)
581-1973.

WIREWRAP labels. Identify IC's, pins. Easier, er­
rorless wrapping. All DIPs 8-40 pins. Inexpensive,
363 lables $6.00. PAUL'S LABELS, 7320 Embas­
sy, Miramar, FL 33023 .

BRAND new Oak descramblers, $35.00 each; Vari­
sync Oak $45.00 each ; S6-3 $89 .00 ; Tri-mode
$125.00; Bi-state $125.00; call us, we ship UPS
COD. PONDEROSA COMPANY. (303) 634-6666.

LOTTO Buster. Analyzes all 6 digit lotto games.
$22.50. mM and compatibles. LOTTO BUSTER,
912 North Hampton, Bay City, Ml 48708.

IS it true...Jeeps for $44 through the government?
Call for factsI 1 (312) 742-1142, ext. 4673.

TELEPHONE extension in your car. Morse Code for
the untalented. TV descramblers . Legal police
radar blocker. Detective electronics. Home video
production equip ment. 50 page catalog $3 .00.
DBE, POB G, Waikiki, HI 96815.

CB Tune-up manual Volume II. Specific adjust­
ments, modifications for peaking all popular CB's.
Covers over 1300 radios. $19.95, Visa, MasterCard
to : THOMAS PUBLISHING, 127-R Westwood ,
Paris, IL 61944.

OLDTIME radio programs on high quality tapes.
Comedy! Adventure! Music! Free catalog. CARL F.
FROELICH, Heritage Farm, New Freedom , PA
17349.

TRIPLE regulated, metered benchtop power sup­
plies. Fixed " 5VDC, two variable " 15VDC, 1 amp
maximum. Short and overload protected, current
limited. Supplies stackable to ,, 35VDC. $119.95
yea r warr ant y. USI , Box 332R, Weatogu e, CT
06089. (203) 658-4318.

PANASONIC and Scientific Atlanta converters 550­
megs brand new full warranty $89, Panasonic video
amp switcher $99, RGGU Belden coax 500 It $49.
Try our newly opened converter repair facility. RED­
COAT ELECTRONICS, 104-20 68th Dr., Forest
Hills, NY 11375.

NATIONAL semiconductor cimbus boards, used
and retested. 100C memory expansion board $100,
201Ccommunication board $90, 802AC CPU board
$110. While quantities last! ELECTRONIC SOLU­
TIONS INC., 7213 Vaughn Mill Road, Louisville, KY
40228. (502) 239-2270.

LINEAR parts-transistors : MR F45 4 $15,
MRF455 $12, MRF 477 $11, MRF492 $16.75,
MRF421 $22 .50, SRF2072 $13, SRF3662 $25,
3800 $18.75, 2SC2290 $19.75, 2SC2879 $25 .
Tubes : 6K D6 $10.50 , 6L06 $9.75, 6LF6 $9.75,
8950 $16.75. Best prices on Palomar road noise
mics, Ranger AR3300. New 16 page catalog listing
radio/amplifi er tricks-channel modifi cation, PLL­
slide rs : peaking for rang e, hard-to-find line ar
parts-mail $1.00 to: RFPC, Box 700, San Marcos,
CA 92069. For same day parts shipment, call (619)
744-0728.
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CABLE Dealers-Get your free catalog for the best
buys on quality cable equipment. Most prices too
low to print. N·12 Mini Code $100.00. S.B. 2 or 3
$99 .00. Trimodes are the spec ial of the month
$100.00. Hamlin Mid 1200 $89.00. Extra remotes.
cable converters. Pioneer, Jerrold, Viewstar, Star­
com, Video Switcher. All products guaranteed 90
days. We accept M.C., VISA. COD's. Call or write for
your free ca ta log tod ay. (402) 33 1-4957. M.D.
ELECTRONICS, 50 78 South 108th, Suite 115,
Omaha, NE 68137.

OAK Orion " Turn -On" modifications: "Chip kit" or
"Remote keypad." details-$1.00. NAS-SAT, Box
5261, Long Beach, CA 90805. (213) 631-3552.

SATELLITE systems $349.00, catalog $2.00. Also :
KU band, exports . STARLlNK, INC., 2603-16R Ar­
tie. Huntsville, AL 3580 5.

CABLE television converter, descrambler,
and microwave television antenna equip­
ment accessories video catalog. Free. CA­
BLE DISTRIBUTORS UNLIMITED, 116 Main
Road , Washington , AR 71862.

CABLE TV Secrets- the outlaw publication the
cable companies tried to ban. HBO, Movie Channel.
Showlime, descramblers, conver ters, etc . Sup ­
pliers list included $8.95. CABLE FACTS, Box 711­
R, Pataskala. OH 43062.

I

100 pages. The most complete source of de­
scrambling information available. Theory and
schematics for the most popular cable and sat­
ellite systems. Pilotless, trimode, bypasses. de­
tect ion of ill egal desc ramblers , 7 satellite
systems. current news, etc. $14.95 CABLE TV.
NEW! Two-way transmission. bidirectional fil­
ters, etc. How the systems work. $12.95. MDS/
MMDS HANDBOOK. Theory, schematics lor
1.9-2.7 GHz, terrestnal microwave. New edition.
$11.95. SATELLITE SYSTEMS UNDER $600.
$11.95. Outband pe s With COils 514. Any 3
books $26. New winter 87 product and kit cata­
1Q9

I
_ ;;;;;;;;:;;iiiiiiiI 1.9-2.7 GHz Parabolic Dish 4O+dB Gain

LIFETIME WARRANTY
CompleteSystem$89.95(ShippingIncl.)
Dealer Rates. Replacement Components

& Expert Repairs Available
K8.SELECTRONICS Callnow lorsame
P.O. BOX34522 dayshipplngl
PHOENIX. AZ 85067 1602) 230-06411

VISA/MC/COO 82cred it onphoneorders!

COMPUROBOT-A programmable robot, up to 48
different programming commands. Not a kit com­
plete self-contained unit. Price, $43.00 information
$1.00 . WENDEL L. DANIELS ENGINEERING
CONSULTANT, 8450 Anthony Wayne Ave., Cincin­
nati, OH 45216.

SATELLITE TV

CABLE-TV converters and descramblers. Low
prices, quality merchandise, we ship C.O.D. Send
$2.00 for catalog. CABLETRONICS UNLIMITED,
P O. Box 266, South Weymouth, MA 02190. (617)
843-5191.

CHANNEL 3-60db notch filter, 63.5MHz. $19.95.
All other channels $29.95. Cable converter and ac­
cesso ry catalog $1. (514) 739-9328. CROSLEY(A),
Box 840, Champlain, NY 12919.

SCIENTIFIC Atlanta non-addressable convert­
ers-8500 se ries Original un its, remote con ­
trol.. .$250.00- $275 .00. Tocom and Zen ith de­
scramble rs available. guarantee d. N.A.S., (213)
631-3552.

CB 'ER5-monitor your CB'S modulation thru head­
.phones. " Aud io Trakker" ...$19.95, details-$1.00.
LEK-TRONIX, Box 5261. Long Beach, CA. 90805.
(213) 631-3552 .

O ne match can burn
3,o00,ooo t rees.
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One tree can make
3,l'X)O,OOOma tches.

A defense
against cancer

can be cooked up
in your kitchen.

The re is evidence tha t
die t ;lOU cancer are related
Foll ow these modi flca uons in
vou r dnlv diet 10 redu ce
chances (')( gctnng cance r:
1. l:.u mo re hrgh -Iiber food...
...uch :1..<; fruns and vegetables
and whole- gram n:r<.";lb

2. Inclu dc dark green and
deep yellow fr UII !'> and vcgcra­
blcs nch In vuamm ..A and C
3. Include c ;lhh;.l~l' , broccoh.
b russels sp rout s. kohl rab r ;lnu
cauhflowcr.

4. Be moderate m consump
lion ofsalt-cu red . smo ked . and
rumt c-cur ed foods
5. Cut down on to (;.l!t:u m­
100kc.· from animal '!l urn:s and
r:u:-';.lnd o ils

6. A\"()I(.lotX:SilY
7 . Ii c.: moderate In co nvurnp ­
tllm c. >f;.lk clh t) lu:hc.·\"l,.'r:l.;:c:-,

I~mc.' fOlc.'(.'sc... nq:!..:ili.lllc

1'1WffRKAH CANCIR soanv

$2.95
2.25
3.00
3.75
6.75

$ 195.95
575.00
825.00
795.00
995.00

1099.00

All internal cabling
IBM beige color type
FCC approved

DRIVES

CONTROLLERS

EPROMS
2716-450NS
2732A-450NS
2764-450NS
2764-250NS
27256-250

PC/Xl Fixed Disk Controller
NDC 5127-50 s 89.95
OMTI 5510 s 95.00
ADAPTEC ACB-2070A $149.95
RLL Controller

PC/AT Fixed Floppy Disk Controller
NDC 5125 $189.95

s .95
2.65

408/446-4949 VISA
TOLL FREE

800/621-0854 ext. 245

DYNAMIC RAMS

SPEEDSTOR VERSION 4.0
$89.95

Hard Disk Drive Integration & Diagnostic Utility for PC, PC/Xl & PC/AT

PC/AT COMPATIBLE
SYSTEM BOARD

$549.00
640 KB/1.0 MB BIOS

TANBERG 60 MB TAPE DRIVE BACKUP KIT* $595.00 *
Includes Tanberg Tape Drive, T4044 Controller, Software and Cables,

3M Tape Cartridge and Warranty

PR ICES SUBJECT TO CHANGE • S25 MINIMUM ORD ER

Saratoga Electronics
12380 SARATOGA-SUNNYVALE RD. SARATOGA, CA 95070

Teac 55B s 85.00
Fujitsu M2551A 79.00

PC/XT COMPUTER KIT MIT 4853 Quad/OS 96 TPI 69.95

$795 00 - - Seagate ST-225 20MB \/, HI. 299.00
• Quantum 40MB Full Ht. 595.00

640KB Turbo (6 & 8 MHz) System
Board
(2)Fujilsu 360 KB Floppy Drives w/
Controller
Mo no Graphics w/ Printer Port
Monochrome Mo nitor
Case, 135 Walt Pow er Supply,
Keyboard
Manuals & 90-Day Warr anty On All
Components

EXTERNAL HARD DRIVE SUBSYSTEMS
SUBSYSTEMS FOR BOTH THE PC/Xl, PC/AT AND COMPATIBLE COMPUTERS.
EACH SUBSYSTEM ENCLOSU RE INCLUDES:

Slim-line (\I, ht.1 or full ht. enclo sures available
40 walt switc hing power supply I115.230V)
EMI type fi lter w/external fuse
Full-shielded 50-pin interconnect cable

PRICE (enclosure only)
20 MB SEAGATE ST-225 SUBSYSTEM
30 MB SEAGATE ST·4038 SUBSYSTEM
40 MB QUANTUM Q-540 SUBSYSTEM
50 MB SEAGATE ST-4051 SUBSYSTEM
70 MB VERTEX V-170 SUBSYSTEM

90 DAYWARRANTY ONALLSUBSYSTEMS

_4164-150NS
41256-150NS----

CIRCLE 97 ON FREE INFORMATION CARD
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LASERS

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

CABLE-TV

PRINTED-CIRCUIT BOARDS

INVENTORS

CABLE-TV DESCRAMBLING
CABLE television converter, descrambler, and micro­
wave television antenna equipment accessories video
catalog. Free. CABLE DISTRIBUTORS UNLIMITED, 116­
C, Main Road, Washington, AR71862.

EPROM PROGRAMMING

LOW quotes, high quality, quick service. Single,
doub le sided , mult ilayered boa rds . Prototypes
through production quantities. Design/layout ca­
pabilities. Board assembly/turnkey facilities. Call or
write for quotes and info.-T,O.R.C.C.C., 1131 Tow­
er, Schaumburg, IL 60195. (312) 490-1374.

CIRCUIT boards, double and single sided with
plated through holes. Cad/cam artwor k des ign .
SmArtwork and EE/designer supported. Competi­
tive pricing . EXPRESS CIRCUITS , 314 Cothren
Street, P.O. Box 58, Wilkesboro, NC 28697. (919)
667-2100.

HE-NE complete $129.95 , modu lated sys tems
available LES ELECTRONICS, PO Box 800276,
Dallas, TX 75380.

FREE cata log. Your softwa re/data install ed in
(E)PROM of your choice. Fast, low cost service.
Write/call: ROMULUS MICROCONTROL, Dept. A,
Box 8669, Rockville, MD 20856. (301) 540-8863.

COCO II UPGRADES (PARTS)
coco II upgrade kits, RGB interface, 256K memo­
ry, etc . ELECTRONIC PARTS all types- free
catalog. INVENTIVE SOLUTIONS, P.O. Box 286,
Stanfordville, NY 12506.

DEALERS wanted: channel 2, 3, and 4 notch filters.
Money back guarantee. Send $15.00 for sample
and quantity price list. Specify channel(s). GARY
KURTZ, Box 291394, Davie, FL 33329.

INVENTORS! Can you patent and profit from your
idea? Call AMERICAN INVENTORS CORPORA­
TION for free information. Over a decade of service.
1 (800) 338-5656. In Massachusetts or Canada call
(413) 568-3753.

I , .

Multi·Channel1. 9to 2.7 GHz
40 dB Gain True Parabolic 20 inch Dish

U.L Usted Power Tuner
Camp. System: $99.95 (Shipp.not incl.)

DREAM CHASER SYSTEMS
P.O. Box 8014. Blaine, WA. 98230

LIFETIME 604 -590-3367($3 credit-phone orders)
ARRANTIESMasterCard Visa COD's at . Pricln

MECHANICALLY inclined indiv idua ls desiri ng
ownership of small electronics manufacturing busi­
ness-without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

BUSINESS OPPORTUNITIES

EARN $100 per hour conducting countermeasure
sweeps using our low cost de-bugging equipment.
Catalog $2. SSE, P.O.Box 15104, Cleveland, OH
4411 5.

TUNE subcarriers on FM receiver. Including multi­
plex ste reo. Plans $8.65, co mpon ents $14.60,
board $9.50. I.F. IN-NOVATIVE, Box 745, Madras,
OR 97741.

SATELLITE TV receiver kits, LNA's, instructions,
schematics. Send stamped envelope: XANDI, Box
25647, Dept. 21J, Tempe, AZ 85282.

BURGLAR alarms-booming business. Get start­
ed now. INFORMATION $2.00. DYNAMIC SE­
CURITY, P.O.B.1 456-TW, Grand Rapids, M149501.

PERSONAL computer owners can earn $1000 to
$5000 monthly offering simple services part time.
Free list of 100 services. Write: C.I.L.G.B ., P.O. Box
60369, San Diego, CA 92106-8369.

DESCRAMBLER unscramble videocipher II satel­
lite TV signals with Decipher-Two (video only). Sim­
ple low cost circuit using only three timer IC·s. P.C.
board instructions $35.00. P.P. VALLEY MICRO­
WAVE ELECTRONICS, Bear River, Nova Scotia,
Canada BOS-180 . (902) 467-3577.

PROJECTION TV...Make $$$'s assembling pro­
jectors...easy...results comparable to $2,500 proj­
ectors.Total cost less than $30.00 PLANS, 8" LENS
and dealers information $20.50. Illustrated informa­
tion free. MACROCOMA-GEX, Washington Cross­
ing, PA 18977 . Cred itca rd ord ers 24hrs. (215)
736-2880.

YOUR own radio station! AM, FM, TV, Cable. li­
censed/unlicensed . BROADCASTING, Box 130­
Fl , Paradise, CA 95969.

SATALLITE TV descr amblers. Cable TV de ­
scramblers. Assembled units and kits. Several mod­
els. Hard to find items. Schematics, circuit boards,
parts. Catalog $5.00. SCIENTIFIC SUPPLY, PO.
Box 1881, Murfreesboro, TN 37133.

SATELLITE descrambling manual. Thorough ex­
planation of digital audio encoding. (HBO, Cinemax,
Showtime, etc.) $10.95. For immediate delivery add
$1.00 CABLETRONICS, Box 30502R, Bethesda,
MD 20814.

SCRAMBLIN ', News-Newsletter : 6 months trial
subscript ion $9.00. Send check along with your
name and addre ss to : SNN, P.O. Box 85, Milli­
dgeville, GA 31060.

1.19

2.95
A 12 vdc beeping tone that can be used as a
back-up indicator for a car or any other sim­
ilar application. Mounting holes are 2" apart.

FLASHING BliNKY

PROJECT BOX__ 3.95

Self contained batteries operate this colorful
amulet that starts flashing randomly when
you touch it and goes off by Itself. Specify
pink or blue.

A 4" x 6" x 3- metal box with 4 rca jacks on
one end and rubber feet. Comes apart with
screws. Very well made.

WALL TRANSFORMERS
All plug directly into 120 vac outlet.

9 vdc «I 200 rna Sl .95
12 vdc (a 300 rna S2.95
14 vdc (a 500 rna . . . . . . . . . •. . . • . . . S3.95

BATTERY HOLDER W I
BELT CLIP 1.95
2 '0 ' cell battery holder with a belt clip like
the walkman external power pack. Comes
with YIJ- mini plug.

/
TERMS: $10 MINIMUM ORDER. ADD $2.50 FOR
UPS AND HANDLING. NYS RESI DENT S ADD
8.25 % TAX. SEN D ORD ER WITH CHECK OR
PHONE IN ORDER BETWEEN 11amAND 5pm EST.
ALL ITEMS SUBJECT TO PRIOR SALE.

COMPUTER CLOSE-OUT
SPECIALS

..............

PANASONIC ACOUSTIC MODEM
Model# JR-Pl0 U
300 BAUD RS-232-C
Close-out special $39.99
With purchase of computer $24.99

PANASONIC PERSONAL COMPUTER
Model # JR-200 U
All working-Original dealer cost. $249.99
Close-out special ONLY $ 69.99

TRANS-AM
ELECTRONICS

~ 383 CANAL ST NYC, NY 10013 r2:~
..... (212) 226-3893 '- /

VISIT OUR RETAIL STORE
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PANASONIC GRAPH IC PRINTER
Model # JR-P02 U
Dot Matrix-80 Characters Per Line
Centronics Type Parallel Interface
Close-out special $174.00
With purchase of computer. $ 99.99

COMPLETE PACKAGE-Computer, Modem,
Printer, and Cables ONLY $190.00

AL L SALES FINAL
NOT GUARANTEED BY PANASONIC

Mail order only,
Checks, Money Orders, C.O.D.

NIVIE ELECTRONICS, INC.
970 Kent Avenue 5th Floor

Brooklyn, NY 11205
Telephone# 1-(718)-230-9861

EDUCATION & INSTRUCTION
FCC commercial general radiotelephone license
correspondence course. 60 individual lessons for
$89.50. Payment plan. Results guaranteed! Details
free. AMERICAN TECHNICAL INSTITUTE, Box
201, Cedar Mountain, NC 28718.

LEARN MORSE CODE IN 1 HOUR. Amazing new
easy technique. Money back guarantee. $5. BAHR,
2549E Temple, Palmbay, FL 32905.

AMATEUR radio code practice for IBM PC. Send
$19,95 check to SP MICRO, 1008 Swallow Drive,
Cherry Hill, NJ 08003.

THIS ISAREGULAR CLASS IFIED AD WITH A
TINT BACKGROUND . To have your adappear
like this one , there is a 25% premium .

WANTED
INVENTORS! AIM wants-ideas, inventions, new
products, improvements on existing products: We
present ideas to manufacturers . Confid ent ialit y
guaranteed. Call toll free 1 (800) 225-5800 for infor­
mation kit.

INVENTIONS, ideas, new products wanted! Indus­
try presentation/national exposition. Call free1(800)
528-6050. Canada, 1 (800) 528-6060. X831.

DO IT YOURSELF TV REPAIR
NEW...repair any TV...easy. Retired serviceman
reveals secrets . Write, RESEARCH, Rt.3, Box
601BR, Colville, WA 99114.

CIRCLE 201 ON FREE INFORMATION CARD
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10 for $15.00

Stanco - II TI PC-8 or
Tnad II TY-3O<t P
600 ohms C l.
to 600 ohms c.t.
P C . board mo unt
3/4" x 5/8 " x 3/4 "
CAT - TCTX $ 1 .25

TELEPHONE
COUPLING
TRANSFORMER

220 Vac
COOLING FAN
ROIRON' ~. _MX77A3 .• • <I
Muflin XL ~~~\.
220 Vac :.Ji~~?" I
4 118" square . ..J'

metalframe fan. - -
CA TI CF· 220 $6. 50 ca

10 lor $60 00 1100 for $500 00
QUANTITIES AVAILABLE

WALL
TRANSFORMER

11.5 Vd~.;;:r .:l
1.95 " ',.,,~~ '/

Amp . \, :

INPUT: 120 Vac.• '
SIZE: 3 3/4'" X
2 7/8'" X 2 5/8 '"

CAT # DCTX -1151 9
56.50 each

XENON FLASH TUBE
~

314" long X 1/8" dia . Flash
tube desiqned fo r use in
compact came ra flash units.

~~~;o~it?ir:~~~~ri i .00

Cherr y elect II E-21 N 0 or N C
O.tA contacts .SUitab le for alarms
and other low energy crrcurts
1\11 " lever,

45c EACH 10 FOR $4.20

D.P.S.T. LIGHTED
ROCKER SWITCH

~~~;~~~t~e~rocker. /'
l, " x t v hole ~.
Orange lens 16 amp
contact !.
$1.50 ' . •

MINI-PUSH BUnON
~o~~~~,y~~~~ntary~
tot bUShing 35c eac h
Red button , 10 fo r $300.-;? .

{(~NAP ACTION
~~f SWITCH

3112" SPEAKER

~
80hm
Impedance.

I.e .l~' Full rang."
...". speaker
~ 8 0zmagnel

4 dIagonal
mQJntHlgcenters

12.50 eac h 10 for 520.00

PHOTO-FLASH

CAPACITO~ r-~
170mf 330. ~~""' I "> ,

75' ea. 11· . ".. J
CAH PPC-170 I;: ,=

400 mf 330v

CAH PPC·400 1.00 ea.
aoomf 330.

CAH PPC-800 1.35 ea .

SPRING LEVER
TERMINALS

Twocolor [ill'cod ed _ •

~~~~~~~t~~a. .Ii Ii ~
314- bak elite ••
plat e.
Great for speak er enclo sures or
power supp lies

75¢ EACH 10 for $6.00

POLARITY SWITCH

CAT II ROPS
Designed to contro l an

exte rna l coax ial relay on
a satelhte TV system, IDEAL FOR

THE EXPE RIMENTOR AS PARTS. Heavy
chaSSIS box containing a 5 Vdc relay .

CA 358 op amp and other parts .

MINIATURE TOGGLE SWITCHES

S.P.D.T.ALL~ARE RA~~~~.~MP~S@ 125~~~D.T. ~
(on-on) (on-on) (on -oft-on)
P.C. styl e Solder lug Solder lug
non-threade d termme ts. termmats
bushIng. ~ft; $1.00 each $1.00 each
75c each ~ . 10 for $9.00 10 lo r $9.00
10 for $7.00 100 for saO.OO 100 for $80.00

s.P.D.T. . D.P.D.T. ,(on-on) (on-on)
p.c. lugs Solder lug
threade d ~ termrnals
bushrng :-..-:. $2.00 each
$1.00 each 10 lor $19.00 {j J
10 for 59 .00 100 lor $180.00
100 for S80.00

S.P.D.T. ~(on-oft-on)
P.C. style
non-threaded
bushtng k1,

75Ceach J l~

10 for 57.00

STANDARD JUMBO
DIFFUSED T 1-3/4

REO 10for $1.50 ~100 for $13.00

GREEN 10 for $2 .00
100for517.00

YELLOW 10 for 52. 00
, ~ 100 for $17.00

~
FLASHER LED
5 volt operation
red Jumbo T 11•

size $1.00 each

NEW GREEN FLASHER
CAT IL ED·4G $1.00

BI.POLAR Jum~~:r ~l;.;~e

LED HOLDERS
Two piece holder e e
lo r Jumbo LED
10 lo r 65C 100 for $5.00

CLEAR CLlPLITE
LED HOLDER

Make LED a lan ey 0
Indicator Clear ~

4 lor $1.00 '- .

Will c harge 4 -AA. C. O. or AAA
m-eads or one 9 volt m -eso at
one time. . .
Sl1 .00 per cha rger

13 VDC RELAY ,
CONTACTS.' S PNC.
10amp @ 120 vac
Energize COIl to
open contac t ..
COIL: 13 vdc 650 ohms

SPECIAL PRICE $1.00 each

4PDT RELAY . _
14 pln KH style . . . ~
3 amp contac ts ...
USED but fUlly
tested . ' .. $1.70 each

~~~f~.r~~~~~~~~~~red
LARGEQUANTITIESAVAILABLE

SOCKETSFORKHRELAY
75c each

UNIVERSAL CHARGER

~

RELAYS
10 AMP SOLID STATE

CONTROL3 · 32 vdc r~
LOAD: 140 vac 10 amp \\!~~
SIZE: 2~" x ~..x YI" \\b~L '

$9. 50 EACH 10 FOR$90.00

ULTRA-MINIATURE
5VDCRELAY

FUjitsu II
FBR211NE0005M20~

8~~~e1~ot~~s ~
CONTACTS 1amp
Mounts In 14 pin DIP socket
51.25 each 10 lor $10.00

MINIATURE
6VDCRELAY

Aromat II RSD-6V~
Super Small "
S.PO,T.relay
GOldcoibalt
contacts rated

i~~g.~~gr~~r:s~~e~~~~i~~~
coli.
Operate from 4.3 - 6 vee.
COIL: 120 0hms S1.50each
P / l"X 1' /31 x 'l" 10 for $13.50

TOLL FREE ORDERS ONLY QUANT ITIES LIMITED
1-800·826 ·5432 MINIMUM ORDER $10.00
(ORDER ONLY) USA: $3.00 SHIPPING
(IN CALIFORNIA: 1-800"258 -6666) FOREIGN ORDERS:
ALASKA. HAWAII, INCLUDING SUFFICIENT
OR INFORMATiON SHIPPING
(213) 380 ·8000 NO C.O.D.! CALIF. RES . ADD 6' /, %

$20.00 e8 ch

$27.50 e a ch

S.P .S.T.
TOGGLE SWITCH

CARLING Ion 0"1
S PST l09glf'

' .,lcll
RATED 10,,,,,,p

_ fJ 125 vee

~
' - " ":1"" ~'"< '''''' ''r Ind k)(XJ1e

~l ) CAT " STC-1

J ~ 1 : :~C:OS:'50
100 lor 57.50

LAqGf OUANTlTIr ~

COMPUTER n
GRADE

CAPACITORS
2,000 m fd . 200 Vdc
13I4" x 5- h;gh $200
6,400 mtd. 60 Vdc
1 3'8- x 3 314" h;gh $250
9 ,700 m Id. 50 Vdc
1 3·'S" x 4 1"28 high $3 00
31 ,000 mtd . 15 Vd c
13'4~ x 4~ high $25 0
50 ,000 m id . 40 Vdc
3" x5 3 '4" hiah $4 50

60, 00 0 mId . 40 Vdc
3" x5- 1>gh $3 50
66.000 mfd. 15 Vdc
3 ..x 3 high $3.00
86,000 mId . 30 Vdc
3- x5 1/4- high $3.50

~~ .©© ~1?~©l!.'\V0

5.500 mtd . 30 Vdc
1318- x 3 112- h;gh $1.00
5 .900 m id . 30 Vdc
1 3/8" x 2 1/4- high $1.00
9,30 0 mId . 50 Vdc
2" x4 1/2" high $1.00
18 ,000 mId . 10 Vdc
1 3/B" ,t. 2.5/S" high $1.00
48 ,000 mid . 10 Vdc
2 112"x31/4" high $1,00
100 ,000 mId . 10 Vd c
2 112" x 6- high $1.00
185,000 mfd . 6 Vdc
2 112"' x 4 1/2"'high $100

These are solid state. fully regu lated 13 .8 vee
power suppnes . Both feature 100° 0 solid state
const ruc tion. fuse protecti on , and L E 0 power
mr nca tor. UL listed

3 amp cons lant, 5 Im p s urge

2 Imp con s tant . 4 amp surge

ptasnc transrstcr

PH3569 ros zH P.H

100 for $8.00
1000 for $60.00

LARGEOUANTITIES
AVAILA BLE

Commodore Model • 1520
Four color x-v plotter . Standa rd VIC
serial Interface allows easy ccrmecnon
to Commodo re 64 compute rs Up 10 80
characters per hne (upper and lower case)
In four sizes

CAT ' COM-1520 $49.95 each
EXTRA pen sets $1.50 per set.

- SPECIAL PRICE: -,
TRANSISTOR

c _r . s. " OOlL 1 13 019

, " LOUOSP~4lll • •• • • •
• OMMSCO IL
Lool PlillTllt4G IIlt

TTPICAL U U OMU UIIG~ ;

100 -IO .OOOMI .

P OWII I ATIIIC I S WATn IIAX.

.v..ULJI.=.Jll
~ . . . . 1 , S l~ , 0 0

'" ' co . , n .1S • • • 1.

13.8 VDCREGULATED POWER SUPPLY

SPECIALS
1 AMP 50 VOLT DIODES
IN4 001 TAP(AN DR H l
100 for $4 .50
1000 for $30.00

8 OHMS 15 WATTS
EXTRA SPECI AL

VALUE

NEWT.!. KEYBOARDS. aignaJly

~~~d~~~~~~~;;"pt~e{:'n~~~:
anical switches . Terminates to
15 pin connector. Frame 4" x 9"

$ 3.50 eac h
SPECIAL

CAT # KP·48 10 I", $30.00

SOLDERTAIL I.C.

"24 PIN SOCKET~ for $2 . S0· 1------=--==::;~::;::;:=--==------_J
100 for $22 .00

1000 for $200.00

53.00
51. 75

$2.00
$3.00
$4.00
14.85
$7.00

52 . 00
$2 .50
14.85
$6 .75
$SI.50

$11.00

4 for $1.00
3 for $1.00
4 fo r$1.00
3 for$ 1.00
310r $1.00

$1.50
$1.00
$1.00

75e
75e

TRANSISTORS

120.0"
pnmanes

TRANSFORMERS

8

ALL ARE 1.56 - SPACING .

2N706
2N2222A
PN2222A
2N290'
2N2905
MJ2955
2N3055
PMO 10K.0
TIP1 21
TIP125

3AG(AGCl SIZE
I . 11'>. 2. 21'>.3 .4 , 5. 6 AMP
GMASIZE ~
1. 2. 3.4 .5 AMP
5 of any ONE amperage 7S¢

5.6 volt s Ii 750 rna.
lS.3 vol l ( t 600 rna .
12 V.C.T. ( 1 200 mi .
12 V.C.T. ( 1 400 rna .
12 V.C.T. (1 1 amp
12 V.C.T. (1 2 amp
12 V.C.T. fl .. amp
, . volts (II 650 mI .
24 V.C.T. fl 200 rna .
2 4 V.C.T. <1l 1 amp
24 V.C.T. ti l 2 amp
24 V.C.T. (1/ 3 amp
24 V.C.T. (it .. amp

CIRCLE 107 ON FREE INFORMATION CARD

WALL
TRANSFORMERS

allplug d,,"ct~y .mtc 120 vee
outl et . ;::.,;.-.

~~;~

'"
• VOC Cil70 ma. $2.00

H ACCilSOOm. . $3.50 ~-::::-:::==-=::~:-==:-:::===-::-::=~:-1--_"":~~~"":=::"-J6 vee @750 mi . $4 .50 I

~2~~~A~ ~g~·';'a . mg RECHARGEABLE
18a::CV:'::' ~:~~:~~ S3.50 NI-CADBATTERIES
2. VAC Cil250 ma. $3.00 ~ ~=-:::'>
MULTI-VOLTAGE @ 500ma. :=p ,. ~ ~
3,4 YJ,6,7 V2,9 or 12 VDC $7.50

~
AAA SIZE I 25V 500mAH$1.85

MINI-BOX AA SIZE I 25V 500mAH $1.85
AAWith ..older tab S2.0 0

pomona#2104· 1--=-=::::=- ,. ...,C SIZE I?V 1200mAH $3.50

'~' $1.00 EACH SUB- C SIZE sold.. tab $3 .50
o SIZE 1 2v 1200mAH $3.5 0

.\ Heavy-d uty black
pne nonc project box with cover and
screws . 2-\t· X H'· X1Yz:

~ MAIL ORDERS TO:
LOS ANGELES. CA STORE P.O. BOX 20406
905 S Vermont Ave . Los Angeles. CA 90006
213 380·8000

VAN NUYS . CA STORE TWX - 5101010163 ALL ELECTRONIC
6228 Sepulveda Blvd .
818997-1806 EASYLINK MBX • 6288n48



DYNAMIC RAMS
411 6-250 16384 xl (250ns) .49
4116·200 16384xl (200nsl .89
4116·150 16384xl (150n s) .99
4 116-120 16384 xl (120ns) 1 .49
MK4 332 32768x1 1200ns) 6 .95
4 164-2 00 65536xl (200ns)(5v) 1.19
4164-150 65536xl (150 ns)(5v) 1 .29
4164-120 6 55 36x l (120ns)(5v) 1.95
MCM6665 6 55 36x l (200nsIlSv) 1.95
TMS4164 65536xl (150ns)(5v) 1.95
4164-REFRESH 6 553 6x l (150ns)( 5V)(REFRESH) 2.9 5
TMS4416 16384x4 {150n s){S vl 4 .95
4 1 128· 1 50 131072xl (150ns)(5v) 5.95
TMS4464 ·15 65536x4 (150ns)( 5vl 6 .9 5
41256-200 262144x1 1200 nsll5vl 2 .95
41 2 56·150 262144xl (150ns)(5v) 2 .9 5

5v:=Sin gl e 5 Volt Supply__REFRESH;:P in 1 Refresh _

rilSPECTRONICS EPROM ERASERS
",",CORPORATION

-.vI PE -14T

\------- ;;9·-----

2101 2 56 x4
5101 2 56x4
2102L·4 1024xl
21 12 2 56x4
2 1 14 1024x4
211 4L-4 1024x4
2114L-2 10 2 4x 4
2114L-15 1024 x4
TMS4044-4 40 9 6x l
TMM 201 6-150 20 48x8
TMM201 6 -1QO 2048x8
HM6116-4 2048x8
HM6116-3 20 48x8
HM611 6LP·4 2048x8
HM6116LP-3 2048 x8
H M 6116LP-2 2 048x8
H M6264P-1 5 819 2 x8
HM6264LP-15 8192 x8
HM6264lP-12 8 19 2x8

LP:<Low powor

(450n 51
1450nsliCMOSI
1450nslllPj
(450nsl
(450n51
(450nslllPj
1200nslllPj
1150n sillPI
(4500sl
(15005)
(100ns)
1200nsliCMOS)
1150nsliCMOS)
1200nsliCMOSlilPI
1150nsliCMOSlilPI
(120 nsllCM05l1lPI
(150nsliCMOS)
1150nsliCMOSillPI
(1 20ns1lCM0511lPI

* * * * HIGH·TECH *'** *
NEG V20 UPD7010B $11 95
REPLACES 8088 TO SPEED UP IBM PC 10-40%
* HIGH-SPEED ADDRESS CALCULATION

IN HARDWARE
* PIN COMPATIBLE WITH 8088
* SUPERSET OF 8088 INSTRUCTION SET
* LOW POWER CMOS

V20 UPD70108·8 $13.95
8MHz V30 UPD70116-8 $19.95
****SPOTLIGHT****

2708 10 24 x8
2716 2 04 8x8
2716-1 2048 x8
TMS 2 53 2 4096x8
2732 4096x8
273 2A 40 96 x8
2732A-2 409 6x8
27C64 8 192x8
27 6 4 8 192x8
2764-250 8 192 x8
2764-20 0 8192x8
MCM687 6 6 8192x8
271 28 16384x8
27C2 56 32768 x8
27256 32768 x8

5V"S ing le 5 Volt Su pp ty

Timer

(450n5)
1450ns1l5V)
13 50n sll5V)
14 50nsll5VI
1450nsll 5V)
12 50nsll5VlI 21V PG MI
(200nsll5VI121V PGM)
(2 50ns1l5VlICM051
1450nsll5V)
1250n sll5V)
1200nsll5V)
1350nsll5VlI 24 PINI
1250nsll5V)
125 0 " s1l5VlICM051
1250nsll5V ) 7 .49
2 1V PGM " Prog ramat 21 Va tu

Un it
Pr ice

(f)

~
Z
o
a:
f0­o
UJ
--l
UJ

oo
<{
a:

98

1.49
1 .95
2 .95
2.49

169.95
129.00

6.95
9.95
2. 49
3.95
7 .95

14.9 5
129.95
199.9 5

8200
8203 24.95
8205 3.29
8212 1 .4 9
8216 1 .49
8224 2 .25
8237 4 .95
8237-5 5.49
8250 6 .95
8251 1.69
8251A 1.89
8253 1.89
8253-5 1 .95
8255 1 .69
8255-5 1 .8 9
8259 1.95
8259-5 2 .29
8272 4 .95
8279 2 .49
8279-5 2.95
8282 3.95
8284 2.9 5
8286 3.95
8288 4 .95

l-80

4.0MHZ
1.79
1.89
5 .95
5.95
1 .89
5.95
5 .95
5 .95

B.o MHz
Z80B-CPU
Z80B-CTC
Z80B-PIO
Z80B-DART
Z80B-SIO/O
Z80B-SIO/2
Z8G7 1 ZILOG

6500
1.0MHZ 32 .768 KHz .95 74lS00 .16 74 l S 165 .6 5 A new fam ily of high speed CMOS logic featuring

1.0MHz 2.95 74lS01 .1 8 74LS1 6 6 .9 5 the speed of low pow er Schottk,' :8ns typ ical gate6502 2 .6 9 6 845 4.95 1.8432 2 .95 741502 .1 7 74lS169 .9 5 propagatio n delay). combined wrt h t t-e advantages of
6 5C02 1CMOS112.9 5 68B45 8 .95 2 .0 1.95 7 4LS03 .1 8 7 4 lS17 3 .4 9 CMOS : very low pow er con sumption. superio r noise6507 9 .95 6 847 11 .95 2 .097152 1.95 7 4lS04 .16 74 LS174 .39 immuni ty , and imp roved output drive.
6520 1 .9 5 HD46505SP 6 .9 5 2 .4 576 1 .95 7 4lS05 .18 74lS175 .39 74HCOO6 52 2 4 .95 MC1372 2.9 5 3.2768 1.95 74LS08 .1 8 7 4 l S 19 1 .496526 2 6 .9 5 8275 26 .95 3 .579545 1.9 5 7 4LS09 .1 8 74LS192 .69 74 HC : Ope rate at CMOS logic levels and are ideal6 532 6. 9 5 7220 19.95 4 .0 1.95 74lS1 0 .1 6 74LS1 9 3 .69 fo r new, all·CMOS designs.6545 6 .95 CRT5027 12.95 4. 0 32 1.95 741511 .22 74lS1 9 4 .69 74HCOO .59 74HC 1486 5 5 1 5.95 CRT5037 9.9 5 5. 0 1.95 74LS 12 .2 2 74151 95 .6 9 7 4H C02 .59 7 4H C1516561 19 .9 5 TMS9918A 19 .95 5 .0688 1.95 74LS13 .2 6 74 LS196 .59 74HC04 .59 74HC1546581 34.95 6. 0 1.95 7 41514 .3 9 74lS1 97 .59 74HC08 .59 74H C1576. 14 4 1.952.0MHZ 6 .5536 1.95

74LS15 .2 6 74LS221 .59 74HC10 .59 74HC 158
6502A 2 .95 DISK 8 .0 1.9 5

74LS20 .1 7 74LS 240 .6 9 74HC 14 .7 9 7 4HC16 3
7 41521 .22 74LS241 .6 9 7 4HC20 .59 74H C1756520A 2 .95

CONTROLLERS
10 .0 1.95 74LS22 .2 2 74lS242 .6 9 74HC27 .59 74HC2406 52 2A 5 .95 10 .7 3 86 3 5 1.95 74 LS2 7 .23 74lS24 3 .69 7 4 HC3 0 .59 74HC2 4 46532A 11.95

4 .95
1 2 .0 1.95 74lS28 .26 7 4LS 244 .6 9 74HC32 .69 74HC2456545A 7 .95 1771 14 .31 81 8 1.9 5

9. 9 5 741530 .17 7 4 l S2 4 5 .7 9 7 4 HC5 1 .59 74HC2576551A 6 .95 1791 15 .0 1 .95
1793 9. 9 5 1 6 .0 1.95 74LS32 .18 74LS2 5 1 .49 74HC7 4 .7 5 7 4H C25 9

3.0MHz 1795 12 .95 17 .430 1.9 5 741533 .28 7 4lS253 .4 9 7 4 HC8 5 1.3 5 74HC273
1797 12.95 18 .0 1.95

74 LS37 .26 74LS2 56 1.79 74HC86 .69 7 4HC2 9 96502B 6 .95 2791 19 .95 18 .43 2 1.9 5 74LS38 .26 74LS257 .3 9 74HC9 3 1.19 74HC368
27 9 3 19 .95 2 0.0 1.9 5 74lS42 .3 9 74lS25 8 .4 9 7 4H C1 07 .79 7 4 H C37 3
2797 29 .95 22 .118 4 1.95

74LS47 .7 5 74lS259 1.29 74HC109 .79 74H C374

6800 6843 19 .9 5 24. 0 1.95 74LS48 .85 74LS2 60 .4 9 7 4HC11 2 .7 9 74 HC390
8272 4 .9 5 32.0 1.95 74lS51 .17 7 4lS2 66 .3 9 74 HC12 5 1 .1 9 74HC39 3

1.0MHZ UP0765 4 .95 CRYSTAL
74LS73 .2 9 74lS273 .7 9 74HC132 1.19 74HC4017

MB8876 12 .95 7 4 LS74 .24 74LS279 .3 9 74HC1 3 3 .69 74HC40 20
6800 1 .95 MB8877 12 .95 OSCILLATORS

7 41575 .29 74lS2 80 1.9 8 74HC1 38 .99 74HC4049
6802 4 .95 1691 6 .9 5 74LS76 .29 74LS283 .5 9 74 HC139 .99 74 H C4 05 0
6803 9 .95 21 43 6 .95 1.0MHz 5.9 5 741583 .49 7 4LS2 90 .8 9
6809 5.95 1.843 2 5.9 5 74 1585 .4 9 7 4lS2 93 .89 74HCTOO6809E 5.95 2 .0 5.9 5 74LS86 .22 74LS299 1.49
68 1 0 1 .95

BIT RATE 2.4576 5.9 5 7 4lS90 .39 74LS322 3.9 5 74 HC T: Direct , drop-In replacements for LS TIL
6820 2 .95 2.5 4.9 5 74lS92 .49 74lS323 2 .4 9 and can be interm ixed With 74 l S in the same circuit .
682 1 1 .9 5 GENERATORS 4 .0 4.9 5 74LS93 .39 74LS364 1.95 74HCTOO .69 74 HC T166
6840 6 .9 5 5 .0688 4.9 5 74lS 95 .4 9 74LS365 .3 9 74 HCT02 .69 74HCT174
684 3 19 .95 6 .0 4.9 5 74lS107 .3 4 74lS367 .39 74HCT04 .69 74HCT193MC14411 9.95 7 4LS 109 .36 74lS36 8 .39 74HCT 0 8 .69 74HCT1 9468 44 12 .95 6 .144 4 .9 5BR1941 4 .95 74lS112 .2 9 74 lS373 .7 9 7 4HCT1 0 .69 74HCT2406845 4 .95 8 .0 4.954702 9.95 74lS122 .4 5 74lS374 .7 9 74 HC T l l .69684 7 11 .95 10 .0 4 .95 74HCT241COM 811 6 8 .95 7 4lS1 23 .49 74LS375 .95 74HCT27 .69 74HCT2 446 8 50 1 .95 12 .0 4 .9 5MM5307 4 .9 5 7 4lS1 24 2 .7 5 7415377 .79 74HCT306883 2 2 .95 12.4 80 4.95 .69 74HCT245

2.0MHz 15 .0 4 .95 74151 2 5 .3 9 74lS378 1.1 8 74HC T32 .7 9 74HCT257
16 .0 4 .95 7 4LS1 26 .39 7 4lS390 1.19 74HCT74 .8 5 74HCT25 9

UARTS 18.432 4.95 7 4lS132 .3 9 74LS393 .7 9 74HCT75 .9 5 74HCT27 3
20 .0 4.95 74lS133 .49 7 4LS541 1 .4 9 74HCT1 38 1.15 74HCT367

3 .95 24. 0 4.95 74LS136 .3 9 74LS6 24 1.95 74 HC T139 1.1 5 74HCT373
4 .95 7 4 l S138 .3 9 74lS640 .9 9 74HCT1 54 2 .99 74HCT374
3 .9 5 7 4lS139 .3 9 74lS64 5 .99 74 H CT157 .9 9 7 4HCT393
4 .9 5 74LS145 .9 9 74LS669 1.29 74 H CT1 58 .99 7 4HCT4017
6. 95 MISC. 7 4lS147 .9 9 74lS 670 .8 9 74HCT1 61 1 .29 74 H CT4 04 0
9 .95 74LS148 .9 9 74lS682 3.20 74HCT1 64 1.39 74HCT4060
6 .95 TM599531 9 .9 5 74LS151 .3 9 74l S683 3.20

TM59 9 5 32 19.95 74lS153 .3 9 74lS684 3.20
UlN2003 .7 9 74151 54 1.4 9 74lS68 8 2 .40
324 2 7. 95 7 4LS155 .5 9 74lS783 2 2.9 5 74FOO3341 4. 95 74l S 1 56 .4 9 81 LS95 1.49
MC3470 1 .9 5 7415157 .3 5 8 1 l S 96 1.4 9 .7 9
MC3480 8. 9 5 74LS158 .2 9 8 1 l S 97 1.4 9
MC3 487 2 .9 5 7 4 l S 16 0 .2 9 8 1 l S 98 1.49
11C90 19.95 7 415161 .3 9 2 5152521 2.80
2513-0 0 1 UP 6 .95 74LS1 6 2 .4 9 25lS2569 2.80
AY5- 2376 11 .95 7 4 l S 16 3 .3 9 26 l S 3 1 1.95
A Y5 -3 600 PRO 11.95 74lS1 64 .4 9 26lS 32 1.95

CIRCLE 113 ON FREE INFORMATION CARD



VOLTAGE
4001 .19 14419 4 .95 7400 .1 9 74147 2 .49 74S00 .29 74S163 1.29 REGULATORS TL066 .99 LM733 .98
4011 .19 14433 14.95 74 0 2 .1 9 74148 1 .20 74S02 .2 9 74S168 3.95 TL071 .6 9 LM7 4 1 .29
4012 .25 4503 .4 9 7404 .1 9 74150 1.35 74S03 .29 74S174 .7 9 TO-220CASE TL072 1.09 LM74 7 .69
4013 .3 5 4511 .6 9 7406 .2 9 74151 .55 74S04 .29 7 4 S 17 5 .7 9 7805T .49 7905T .59 TL074 1.95 LM748 .59
4 0 1 5 .29 45 16 .7 9 7407 .2 9 741 53 .55 74 S 0 5 .2 9 74S188 1.95 7808T .49 7908T .59 TL081 .5 9 MC1330 1 .69
4016 .29 45 18 .8 5 7408 .24 74 1 54 1 .49 74S08 .3 5 74S189 1.95 7812T .49 7912T .59 TL082 .9 9 MC1350 1 .19
4017 .4 9 452 2 .79 7410 .19 74155 .7 5 74S10 .2 9 74S195 1.49 7815T .4 9 7915T .59 TL084 1 .49 MC1372 6.95
4018 .69 4526 .79 74" .25 74157 .55 74S15 .4 9 74S196 2.49 TO-3CASE LM301 .34 LM1 41 4 1.59
4020 .59 4527 1 .95 741 4 .4 9 74159 1 .65 74S30 .2 9 74S197 2.9~ 7805K 1 .59 7905K 1 .69 LM309K 1.25 LM1458 .49
4021 .69 4528 .79 7416 .2 5 74161 .69 74S32 .35 74S226 3 .99 7812K 1 .39 7912K 1.49 LM311 .59 LM1 4 8 8 .4 9
4024 .4 9 4529 2 .95 741 7 .25 74163 .69 74S37 .6 9 74S240 1.49 LM311H .8 9 LM1489 .49
4025 .25 4532 1 .95 7420 .19 74164 .85 74S38 .69 74S241 1.49 TO-93 CASE LM317K 3 .49 LM1496 .8 5
4027 .39 4538 .9 5 7423 .29 74165 .8 5 74 S7 4 .49 74S244 1.49 7 8L05 .4 9 79L05 .69 LM31 7T .9 5 LM1812 8 .25
4028 .6 5 4541 1.29 7430 .19 74166 1.00 74S85 .9 5 74 S2 57 .7 9 78L12 .4 9 7 9 L12 1.49 LM318 1.49 LM1889 1.95
4035 .6 9 4553 5 .79 7432 .29 74175 .8 9 74 S 86 .35 74S253 .79 OTHER VOLTAGE REGS LM319 1.25 ULN2003 .7 9
4040 .69 4585 .7 5 7438 .29 74177 .7 5 74 S 11 2 .50 74S258 .9 5 LM323K 5V 3A TO-3 4 .79 LM 32 0 see7900 XR2206 3.95
4041 .7 5 4702 12.95 7442 .49 7 4 178 1.15 74S124 2 .75 74 S2 80 1. 9 5 LM328K Adj . SA TO-3 3 .95 LM322 1.9 5 XR2211 2.95
4042 .59 74COO .29 7445 .69 74181 2.25 74S138 .7 9 74S287 1. 69 78H0 5K 5V SA TO-3 7 .95 LM323K 4 .79 XR2240 1 .95
4043 .8 5 74C14 .59 7447 .8 9 74182 .7 5 74S140 .5 5 74S288 1.6 9 78H12K 12V SA TO-3 8 .95 LM32 4 .4 9 MPQ2907 1 .95
4044 .69 74C74 .59 7470 .3 5 74 184 2.00 74S151 .7 9 7 4 S2 9 9 2.95 78P05K 5V lOA TO-3 14.95 LM3 31 3 .95 LM2 917 1.95
4045 1.98 74C83 1.95 7473 .34 74191 1 .15 74 S 1 53 .7 9 74S373 1.69 LM334 1.1 9 CA3 046 .89
4046 .69 74C85 1.49 7474 .3 3 74192 .79 74S157 .7 9 74S374 1.69 LM335 1 .79 CA3 08 1 .99
4047 .69 74C95 .99 7475 .4 5 74194 .8 5 74S158 .9 5 745471 4 .95 LM336 1 .75 CA3082 .99
4049 .2 9 74C150 5 .75 7476 .3 5 74 196 .79 74S161 1 .29 74S571 2.95 ICSOCKETS LM337K 3.95 CA3086 .80
4050 .2 9 74C151 2 .25 7483 .50 74197 .7 5 1 -99 100 _ LM3 38 K 6 .95 CA308 9 1.95
4051 .6 9 74C161 .99 7485 .59 74199 1 .35 8 PIN ST .11 .10 LM339 .59 CA3130E .99
4052 .6 9 74C163 .99 74 86 .3 5 74221 1 .35 14 PIN ST .11 .09 LM340 5087 80 0 CA3 146 1 .29
4053 .6 9 74Cl64 1 .39 7489 2 .15 74246 1.35

DATA ACO INTERFACE 16 PIN ST .1 2 .1 0 LM350T 4.60 CA31 6 0 1 .19
4056 2.19 74C192-1 .49 7490 .39 74247 1 .25 18 PIN ST .15 .13 LF3 53 .59 MC3470 1 .95
4060 .6 9 74 C1 9 3 1.49 7492 .50 74248 1.85 ACC0800 15 .55 8 T2 6 1 .2 9 20 PIN 5 T .1 8 .15 LF3 56 .99 MC3480 8 .95
4066 .2 9 74C221 2 .49 7493 .3 5 74249 1 .95 ADC0804 3.49 8T28 1.29 22 PIN ST .15 .12 LF357 .99 MC3487 2.95
4069 .1 9 74C240 1.89 74 9 5 .55 7425 1 .7 5 ACC08D9 4.49 8T95 .8 9 24 PIN ST .20 .15 LM358 .59 LM39 00 .49
4076 .5 9 74C244 1 .89 7497 2 .75 7 4 2 6 5 1.35 AOC081614.95 8T9 6 .8 9 28 PIN 5 T .2 2 .16 LM380 .89 LM39 0 9 .9 8
4077 .2 9 74C374 1 .99 74 100 2 .29 74273 ' .95 ADeOa17 9 .95 8T97 .5 9 40 PIN $T .3 0 .2 2 LM3 8 3 1 .95 LM391 1 2.25
4081 .2 2 74C905 10.95 74121 .2 9 74278 3.1' ADC083 1 8 .95 8T98 .8 9 64 PIN ST 1.9 5 1 .49 LM386 .8 9 LM3914 2. 39
4 085 .7 9 74C911 8 .95 74123 .49 74367 .6 5 DAC0800 4 .49 OM S131 2. 9 5 ST "SOlDERTA IL LM393 .4 5 MC4024 3.49
4086 .89 74C91712.95 74125 .4 5 74368 .65 DAC080 6 1 .95 OP8 3Q4 2 .29 8 PIN WW .5 9 .69 LM394H 5 .95 MC 4 044 3.99
4093 .4 9 74C922 4 .49 74141 .65 9368 3 .95 DAC0808 2 .9 5 OS 8 833 2.25 14 PIN WW .69 .5 2 TL494 4 .20 RC4 136 1 .2 5
4094 2.49 74C923 4 .95 74 14 3 5 .95 9602 1.50 DAC1020 8 .25 058835 1 .9 9 16 P IN WW .69 .5 8 TL497 3 .2 5 RC4558 .69
14411 9.95 74C926 7 .95 74144 2 .95 9637 2 .95 DAC1022 5 .95 DS8836 .9 9 18 PIN WW .99 .9 0 NE555 .29 LM1 36 00 1 .49
14412 -6.95 80C97 - .95 - 74145 - - .60 -96S02 1.95 MC1 408l 8 2 .9 5 OS8837 1.65 20 PIN WW 1. 09 .9 8 NE556 .4 9 75107 1. 4 9

22 PIN WW 1.39 1 .28 NE558 1 .29 7511 0 1 .95
24 PIN WW 1.4 9 1 .35 NE564 1 .95 751 50 1 .95
28 PIN WW 1 .6 9 1.4 9 LM56 5 .9 5 75154 1.9 5

36 PIN CENTRONICS 40 PIN WW 1 .99 1.80 LM566 1 .49 75188 1 .25
I/INJ:WIREWRAP LM567 .7 9 7 5189 1 .25

S ·100 .1 2 5 MAlE 16 PIN ZIF 4.95 CA ll NE 570 2 .95 7545 1 .39
S·100 .12 5 IOCE:N 36 RIBBON CABLE: 24 PIN ZIF 5 .95 CA LL NE590 2 .50 75452 .39
IBM PC .10 0 CEN36 SOLDER CUP 28 P IN ZIF 6.95 CA LL NE592 .9 8 75453 .39
APPLE .10 0 FEMALE 40 PIN ZIF 9 .95 CA ll LM710 .7 5 75477 1 .29
STD .15 6 IDCEN36 /F RIBBON CABLE ZIF :TEXTOOl LM723 .4 9 75492 .7 9
STD .156 CEN36PC RT ANG LE PC MOUNT (ZERO INSERTION FORCE) H~TO·5 CAN, K~TO·3, T~TO·220

DIP CONNECTORS

H IGH;,~.N~~~h1JE~~OLED AUG AT xxWW 1.30 1.80 2 .10 2 .40 2 .50 2 .9 0 3 .15 3 .70

HIGH :~~hA:6~~i~OLED AUGATxxST .62 .7 9 .8 9 1.09 1.2 9 1.39 1.4 9 1.6 9

CONTACTS
OESCRIPTION ORDER BY

9 15 19 2 5 37 50

MA LE OBxxP .8 2 .90 1. 25 1.2 5 1.80 3 .48
SOLD ER CUP

FEMALE DBxxS .9 5 1 .15 1.50 1.50 2 .35 4 .3 2

RIGHT ANG LE MALE DBxxPR 1.20 1 .49 .. . 1 .9 5 2 .65 ...
PC SO LDER FEMALE DB xxSR 1.25 1 .55 . . . 2 .00 2 .79 ...

MALE DBxxPWW 1.69 2 .56 . . . 3 .89 5.60 ...
W IRE WRAP

FEM A LE OBxxSWW 2 .76 4 .27 . . . 6 .84 9 .9 5 .. .

IDC MALE IDBxxP 2 .70 2 .9 5 ... 3 .98 5.70 .. .

RIBB ON CAB LE FEMALE IOBxxS 2 .9 2 3 .20 . . . 4 .33 6 .76 . ..

METAL MHOODxx 1 .25 1 .2 5 1.30 1.30 ... . ..
HOO DS

GREY HOODxx .6 5 .6 5 . .. .6 5 .7 5 .95

FOR ORDERING INS TRUCTIONS SEE O·SUB MINIA TURf DELOW

4N26
4N27
4N28
4N33
4N37
MCT ·2
MCT·6
Tll- lll
2N3906
2 N4401
2N4402
2N4403
2N6045
Tl P31

COM CATHODE .3 62 "
COM CATHODE .5 "'
COM ANO DE .5 "'
COM AN ODE .3 "
COM CATHODE .3"'
COM CATHODE .8 "'
COM CATHODE .3"'
COM CATHODE .4 3"

4x7 H EX W ,tLOGIC .27 0 "
4x7 HEX W /LOGIC .2 90 "

LED DISPLAYS

.2 5

.25
2 5 / 1 .0 0
10 11 .0 0

.2 5

.55

.95

.35

.2 5

.10

.50

.2 5

.79

.10

FND ·357(359)
FND·500(503}
FN D·507(510}
MAN-72
MAN-74
MAN ·8940
TIL -31 3
H P5082·7760
TIL·3 11
HP5082·7340

l N 7 51
lN759
l N 4 14 8
l N 4 004
lN5402
KB P04
KBU8A
MDA990·2
N2222
PN2222
2N2905
2N2907
2N3055
2N3904

. Dl F F U S E D LEOS 1-99 100·UP
J U M B O RED T1 3; . .10 .09
JUMBO GRE EN T1 3/ . .14 .12
J UMBO YELLOW Tl l/. .1 4 .12
MOUNTING HOW T1 l/.ro .10 .0 9
MINI RED T1 .10 .09

Ef-·----·----------------·-·----------A., .,
0837 5 A"N"""""A" AA"A .... " ..

~
~... HO:D25

.9 9 1.0 9

1 .75

.99.99

CONTACTS

.99

.9 5

.69

14 16 18 2 0 22 24 28

.9 5

.59.49

IDPxx

IC Cxx

ORDER BYDESCRIPTION

RIB BON CAB LE
DIP PLUGS (IDC)

COM PON EN T CARR IES
(D IP HEADERSI

D ·SUBMINIATURE

IDC CONNECTORS

CONTACTS
DESCRIPTION ORDER BY

10 20 2 6 34 4 0 50

SOLDER H EA D ER IDHxxS .8 2 1. 29 1 .68 2 .20 2 .5 8 3. 24

RIGHT ANGLE SOLDER HEADER IDH xxSR .8 5 1.3 5 1 .76 2 .3 1 2 .72 3 .3 9

WW HEADER IOHxxW 1 .86 2 .98 3.84 4 .50 5 .2 8 6 .6 3

RIGHT ANGLE WW HEADER IOHxxWR 2 .05 3 .28 4 .22 4 .45 4 .80 7 .30

RIBBON HEADER SOCKET IOSxx .7 9 .9 9 1 .39 1 .59 1.99 2.25

RIBBON HEADER IOMxx ... 5.50 6 .25 7 .00 7 .50 8.50

RIBBON EDGE CARD IOExx 1 .75 2 .25 2 .65 2 .75 3 .80 3 .9 5

SWITCHES

SPDT MINI·TOGGLE ON ·ON
DPD T MINI·TOGGLE ON ·ON
DPDT MINI·TOGGLE ON ·OFF ·ON
SPST MINI· PUSHBUTTON N.O .
SPST MINI·PUSHBUTTON N.C.
SPST TOGGLE ON ·OFF
BCD OUTPUT 10 POSITION 6 PIN D IP

DIP SWITCHES

.85 7 POSITION

.9 0 8 POSITION

.9 0 10 POS ITIO N

RIBBON CABLE

SINGLE COLOR COLOR CODED

HARD TO FIND

"SNAPABLE" HEADERS

CAN BE SNAPPED APART TO
MAKE ANY SiZE HEADER.

A LL W ITH .1" CENTERS

1 x4 0 STRAIGHT LEAD
1 x40 RIGHT ANGLE
2x40 STRAIGHT LEA D
2 x40 RIGHT ANGLE

SHORTING

GOLDBLOCQKS

CONTACTS
SPACED
A T .1"
CENTERS KE:8J
5/$1.00

l ' 10'

.18 1.60

.2 8 2 .50

.3 6 3 .20

.4 5 4 .00

.4 6 4 .10

.6 1 5 .40

.72 6 .40

.8 9 7 .50

l ' 1 0'

.30 2.75

.4 8 4.40

.6 0 5 .50

.75 • 6 .85

.78 7 .15
1.07 9 .35
1 .20 11 .00
1 .50 13.25
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PADE WIRE WRAP WIRE
PRECUT ASSORTMENT

IN ASSORTED COLORS $27.50
100ea: 5 .5",6.0 ",6.5",7.0 "

2508a: 2.5", 4 .5", 5.0"
SOOea: 3.0". 3.S". 4.0 "

SPOOLS
250 feet $7 .2 5

1000 f e ot $2 1.9 5

Please specify color:
Blue. Black. Yellow or Red

WIRE WRAP PROTOTYPE CARDS
FR-4 EPOXY GLASS LAMINATE

WITH GOLD-PLATED EDGE-CARD FINGERS

'~i-~- ' *.Dl"-"'-
. .

. ..
I ...
I" h -, ~

• -' 'iil~rum;"l

6 FOOT LINE CORDS
LC-2 2 CONOUCTOR • .39
LC-3 3 CONDUCTOR .99
LC-HP 3 COND UCTOR W /STO

FEMALE SOC KET 1.49

* MANUFACTURED
BYCORCOM

* LOW COST
* FITS LC-HP BELOW
* 6 AMP 120/240 VOLT

MUFFIN FANS APPLE
BARE - NO FOIL PADS • • •• •••• •• • ' 1S.1S
HORIZONTAL BUS ••••• • • • • • •••• '22.7S
SINGLE FOIL PADS PER HOLE •••• • • ' 2 1.80
FOR APPLE lie AUX SLOT • • • • •• • • • $30 .00

5-100
BARE - NO FOIL PADS • • •••• •• •• • ' 1S.1S
HORIZONTAL BUS ••••• • • • • • • • • • • 21 _80
VERTICAL BUS • • • • • • • •••• •••• • ' 21.80
SINGLE FOIL PADS PER HOLE •••• • • ' 22 .7S

IBM-PR2

IBM
BOTH CARDS HAVE SILK SCREENED LEGENDS

AND INCLUDES MOUNTING BRACKET
IBM·PR1 WITH +5V AND GROUND PLANE •• •• $27. 95
IBM-PR2 AS ABOVE WITH DECODING LAYOUT ' 29.9S

P100-1
P100-2
P100-3
P100-4

PSOO-1
PSOO-3
PSOO-4
7060-4S

14 .9S
14 .9S
16 .95

nOTRON
ETRI

MASUSHITA

3.1S" sa
3.63" sa
3.18" sa

~ . .
- .

PS-,30

SWITCHING POWER SUPPLIES
$89.95

PS·IBM·150 $79.95
• FOR IBM PC-XT COMPATIBLE
* 150 WATTS
* +12V@ 5.2A. +5V @ 16A

-12V @ .SA. -SV @ .SA
* ONE YEAR WARRANTY

PS-IBM
S.9S
7.9S

10.9S
7.9S

2AMP
4AMP
8AMP
2AMP

FRAME STYLE_
TRANSFORMERS

25PIN D·SUB
GENDER

CHANGERS ''f!llll~
$7.95

12 .6VACCT
12 .6VAC CT
12 .6VAC CT
2S.2VAC CT

.. FOR IBM PC -XT COMPATIBLE
* 13SWATTS
* +5V @15A. +12V@ 4.2A PS.IBM

•
. . . . . . . . . . . ... -SV @.SA. -12V @ .SA

.. ONE YEAR WARRANTY

~ .

to WRAP 24

_ SOCKET·WRAP I.D.~ •.,,__ - 0 .

:~~~ST~Y:: ~~R~~';::~~~ WRAP .~ ~ f ~.
SIDE OF BOARD .~ :.1 ~.

~~:SN WRIT:A~~:LAS~~~~~~H .A~~~C~ :: u~:
8 IDWRAP 08 10 1.95 ...... iiiO •
14 IDWRAP '14 10 1.95 .0-. ~.

~: :g::~~: 150 ~ :;~ . vo ~.
20 IDWRAP 20 5 , .95 .,.. ~.

22 IDWRAP 22 5 1.95 • ~ ~.

24 IDWRAP 24 5 1.95 ep."J ~.

28 IDWRAP 28 S 1.9S
40 IDWRAP 40 S 1.9S "'-------------':::..:..,j

PLEASE ORDER BY NUMBER OF
PACKAGES IPCK. OF)

1/4WAn RESISTORS
5% CARBON FILM ALL STANDARD VALUES

FROM 1 OHM TO 10 MEG_OHM
10 pes sowne..-..e .05 100 pes samevakJe .0 2
50 pes same vaLe .025 1000 pes same \I3Iue .0 1 5

SPECIALS ON BYPASS CAPACITORS
.01 J1f CERAMIC DISC 100/55.00
.01 J1f MONOLITHIC JOO/510.00
.1 J1f CERAMIC DISC 100/56.50
.1 J1f MONOLITHIC 100/512.50

RESISTOR NETWORKS
SIP 10 PIN 9RESISTOR
SIP 8 PIN 7 RES ISTOR
DIP 16 PIN 8 RESISTOR
DIP 16 PIN 15 RESISTOR
DIP 14 PIN 7 RESISTOR
DIP 14 PIN 13 RESISTOR

BIULD YOUR OWN
Z80 COMPUTER

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP $14.95
OVER 800 PAGES OF DATA SHEETS
ON THE MOST COMMONLY USED
IC• . INCLUDES TTL.. CMOS. 74LSOO,
MEMORY. CPU ., MP1J SUPPORT.
AND MUCH MORE!

$49.95

$99.95

PS·•
* USE TO POWER APPLE TYPE

SYSTEMS. 79.S WATTS
* +5V@ 7A .+12V @ 3A

-SV @.SA.-12V @.SA
* APPLE POWER CONNECTOR

PS·SPL200 $49.95
* +SV@ 2SA. +12V @ 3.SA

-SV @1A.-12V @ 1A
* UL APPROVED
* ALUMINUM ENCLOSURE

* 130 WATTS
* SWITCH ON REAR
• FOR USE IN OTHER IBM

TYPE MACHINES
* 90 DAY WARRANTY PS-A

BOOKS BY STEVE ClARCIA

PS-130$34.95
• ERASES 2 IN 10 MINUTES
I< COMPACT-NO DRAWER
* THIN METAL SHun-En

PREVENTS UV LIGHT
FROM ESCAPING

DATARASE EPROM ERASERCAPACITORS
TANTALUM

1SV .3S .47¢ 3SV .4S
1SV .70 1.0 3SV .4S
1SV .80 2.2 3SV .6 S
1SV 1.3S 4.7 3SV .8 S
3SV .40 10 3SV 1.00

DISC
sov .OS 680 SOV .OS
SOV .OS .OO1¢ SOV .OS
SOV .OS .0022 SOV .OS
SOV .OS .OOS SOV .OS
SOV .OS .0 1 SOV .07
SOV .OS .02 SOV .07
SOV .OS .OS SOV .07
SOV .OS .1 12V .10
SOV .OS .1 SOV .12

MONOLITHIC
SOV .14 .1¢ SOV .18
SOV .1S .47¢ SOV .2S

ELECTROLYTIC
RADIAL AXIAL

2SV .14 1¢ SOV .14
3SV .1S 10 SOV .16
SOV .1S 22 16V .14
SOV .1S 47 SOV .20
3SV .18 100 3SV .2S
16V .18 220 2SV ' .30
3SV .20 470 SOV .SO
2SV .30 1000 16V .60
16V .70 2200 16V .70
2SV 1.4S 4700 16V 1.2S

WISH SOLDERLESS BREADBOARDS

.3 8 x 6. 50 " 1 100
1.38 x 6 .50 "
3 .94 x 8.45"
5 .1 3 x 8 .4 5"
6.88 x 9.06"
8 .25 x 9 .45"

LITHIUM BATTERY
AS USED IN CLOCK CIRCUI TS

I~
3 VOLT BATTERY
BATTERY HOLDER

NEW EDITION!
1986

Ie MASTER
THE INDUSTRY STANDARD

$129.95
(/)
o
Z
o
a:
t­
O
W
...J
W

o
o
<t:
a:
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FD 100-S ss/oo (SAl801 EOUIV)
FD 200-S 05 /00 (SAl851 R EOUIV)

51/4" FLOPPY DISK DRIVES
TEAC FD-55B 10HT05 / 00 (FOR11M)
TEAC FD -55F 10HTDS/QUAO(FOR IBM) $124. 9 S
TEAC FD- 55GFV 10HTDSIHD (FOR IBM An $154 .9 5
TANDON TM 100-2 DSIOO (FORIBM) $1 19 _00
TANDON TM5G-2 10HT05100 (FORIBM) $7 9 _9 S
Mpt·B52 05 / 00 (FOR11M) $7 9 .9 S
QUME QT-142 10HTDSIOO(FOR IBMI $79_9 5

DISK DRIVE ACCESSORIES

CAB·2SV5 $49.95
DUA L SliM lINE 5W ' CABINET WI POWER SUPPLY

B" FLOPPY DISK DRIVES

AS SEEN IN BY TE, DCT. 86

* STAND-ALONE OR RS· 232 SERIAL
OPERATION

* MENU SEL ECTABLE EPROM TYPES­
NO CONFIGURATION JUMPERS

* PROGRAMS ALL 5V 27 X XX EPROMS
FROM 2716 TO 27512

* READ, COPY OR VERIFY EPROM
* UPLOAD/DOWNLOAD INTEL

H EX FILES
* PROGRAMMER DRIVER USER

MODIFIABLE

ONLy'S199

TEAC SPECIFICATION MANUAL
TEAC MAINTENANCE MANUAL
Y, HT MOUNTING HARDWARE
MOUNTING RAILS FOR IBM AT
"Y" POWER CABLE FOR 5';''' FDD .
5'1." FDD POWER CONNECTORS

KIT INCLUDES PCB AND ALL
COMPONENTS EXCEPT CASE AND

POWER SUPPLY

CAB·2SV8 VERTICAL $209.95
DUAL SliMlINE 8 " CA BINET W / POWER SUPPLY

CAB·2FH8 HORI21NTAl $219.95
DUAL FULL HT 8 " CAB IN ET W /POWER SUPPLY

BUILD STEVE ClARCIA'S

INTELLIGENT
EPROM PROGRAMMER

$27 .95
$34 .9 5

$249.95

$139.95

59Cea
BULK on250

SSI DD SO FT
DS/DD SOFT

69Cea
BULX on50

PARALLEL

PARALLEL

NASHUA B"

OS IOD SOFT $9 .90
DS /QUAD SOFT $34. 95
DS /HD FOR AT $4 9 .9 5

NASHUA 3.5"
3 .5" SS/ DD FO R MAC $32 .95

VERBATIM 51/4"

DISKETTES
NASHUA 51/4"

NASHUA DISKETTES DEALS
5',4" SOFT SECTOR

DS/DD WITH HUB RINGS

$990
BOX Of 10

NASH UA DISKETTES WERE JUDGED
TO H AVE TH E HIGH EST POLI SH

AND RECO RoEO A M PLITU DE OF A NY
DI SKETTES T ESTED ACCORDING TO

" COM PA RIN G FLOPPY DI SKS" , BYT E 9 /84

TEST EQUIPMENT FROM JDR INSTRUMENTS
DIGITAL MULTIMETER PEN DPM-1000 $54 95
AUTO RANGING, POLARITY AND DECIMAL! •
• LARGE 3.5 DIGIT

DISPLAY
• DATA HOLD SWITCH

FREEZES REA DING
• FAST. AUDIBLE CON­

TINUITY TES T
• LOW BATTERY

INDICATOR
• OVERLOAD PROTEC ­

TION

~ PRINTER BUFFERS
...FRE ES COM PUT ER FOR OTHER TA SK S

WH ILE PRINTING LONG DOCUMENTS
• STA N D-A LON E DESIGN; WORKS WITH A NY

COMPUTER OR PRINTER
... A LL MODELS FE A TU RE PRINT PAUSE

MEMORY CHECK. GRAPHICS CAPABILITY

... 64K UPGRADA BlE TO 256K

...lEO INDICATOR SHOWS VOLUME OF DATA
IN BU F FE R

• 64K UP GRADABLE TO 512K
• SPOOLS OUTPUT OF UP TO 3 COM PUTE RS
• L[D DAR GRA PH DI SPLAYS AMOU NT OF

DATA IN BUFFER
• RESET FUNCTIO N CLEARS

DATA IN BUFFER
• REPEAT FUNCTION CA N

PRODUCE MULTIPLE
COPI ES OF A DOCUMENT

SS /OD SOFT $2 3. 9 5
V-MD2D DS I OO SOFT $29 .9 5
V-MD110D SS I DD 10 SECTO R HARD $23 .95

...SERIAL OR PA RA LLEL
• CONN ECT S 3 PRINTERS TO ON E

CO M PUTER OR V ICE V ERSA
* A LL LIN ES SWIT CHES
'" HIGH QUALITY ROTAny SW ITCH MOUNTED

ON PCB
...GOLD CONTACTS
...STURDY M ETAL ENCLOSURE

SP120P

SP110P

SP120S RS232 SERIAL $159.95
...64 K UPGRADABLE TO 256K
· 6 SELECTOALE BAUD RATES, FROM •

600 B - 19 .2 00 B

$99.95

$39.95

. - ,;

• )"1· ..:01. -""'~ ..,
"'ot··.- ":~l~-;:
~-;-.,...,....•.;-": 1. • .~

:""r"• . \ ..
:'~..t' ••~=--~ t.- . "

•~_;..." ;;::.:--. ..0
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...DUPLICATE OR BURN A NY
STANDARD 27 xx SERIES EPROM

• EA SY TO USE ME NU -DRIVEN
SOFTW A RE IS INCLU DED

• ~f3~~2~~~~~~O~ ~VJI,W1~S
... HIGH S PEED WRITE A LG ORITH M
... l EO INDI CATORS FOR ACTIVITY
... NO EXTERNAL POWER SUPPLY

NEEDED
...ON E YEA R WA RRA NTY

• QUICKLY TE STS MANY COMMON

,ICs IU!!!!!!~• DISPLAYS PASS OR FAIL
• ONE YEAR WARRANTY
• TE STS , 4000 SERIES CMOS.

7 4HC SERIES CMOS.
7400. 74LS. 74L. 7 4H & 74 S

MODEL
RP525

APPLE COMPATIBLE
INTERFACE CARDS

EPROM PROGRAMMER $59.95

16K RAMCARo

...FULL TWO YEAR WARRA NTY
• EX PA N D YOUR 4SK APPLE TO ­

64K
...USE IN PLA CE OF APPLE

LANGUAGE CARD

BIRE PC CARD W/INSTRUCTIONS $9.95

ICTEST CARD

300B MODEM $49.95
FOR APPLE OR IBM

INC LUDES ASCIf PRO-EZ SOFTWARE

~
--

,----

AP-135 ~
$129.95 ~ --_ .

...3 .5 " ADD-ON DISK D RIVE
• 100% MACINTOSH COMPATABLE
...DOUBLE SIDED BOOK BYTE STORAGE
... HIGH RELI ABILITY DRIVE

HAS A UTO-EJ ECT MECHANISM
... FULL ONE YEA R WARRANTY

AB·3C ~ ~
$139.95 •

AP-150
$99.95 t:..-.....:::::::~

BAL-500~
$129.95~

...V1 HT . DIRECT DRIVE
'" 100% APPLE COMPATIBLE
...SIX MONTH WARRANTY

...10 0 % A PPLE li e COMPATIBLE.

2i~rlr~L~1bNl;ftl~ I ElD ED
CONNECTOR

• b~~JER ELIABLE SLiMLI N E DI RECT

...SIX MONTH WARRANTY

... REPLACEMENT FOR APPLE II
KEYBOARD

'" CAPS LOCK K EY. A UTO· REPE AT
'" ONE KE Y ENTRY OF BASIC

OR CP IM COMMANDS

... FULL HT SHUGART M ECHANISM
'" DIRECT REPLACEMENT FOR APPLE

DISK II
...SI X MONTH W A RRA NTY

...T EA C ME CHANISM·DlRECT DR IVE

...10 0 % A PPLE COMPATIBLE
• FULL ON E YEA R W ARRANTY

EXTENDER CARDS
IBM-PC $45.00
IBM-AT $68.00
APPLE II $45.00
APPLE lie $45.00
MULTIBUS $86.00

DISK DRIVE ACCESSORIES
FDD CONTROLLER CARD 549 _95
lie ADAPTOR CABLE 519 _95

ADAPTS S TANDARD APPLE DRIV ES
FDR USE WITH APPLE li e

KEYBOARD-AP

KB-1000 $79.95
CASE WITH KEYBOARD

FOR APPLE TYPE MOTHERB OARD
... USER D EFIN ED FUN CTION I<EYS
'" NUMERIC KEYPAD WITH

CUR SOR CONTROL

• CAPS LOCiiK"'_ _ "iiiiiiiiiiii



CRT MONITORS FOR ALL APPLICATIONS
INCLUDES HARD DISK CONT­
ROLLER, CABLES AND IN ­
STRUCTIONS. ALL DRIVES ARE
PRE -TESTED AND COME WITH
A ONE YEAR WARRANTY.

XT COMPATIBLE
MOTHERBOARD

$129.95
'" 4 .77 MHz 8088 CPU , OPTIONAL

8087 CO·PROCESSOR
• 8 EXPANSION SLOTS
.. OK RAM INSTALLED, EXPANDABLE

TO 64 0 K ON-BOARD MEMORY
* ALL Ie. SOCKETED·HIGHEST

QUALITY PC BOARD
.. ACCEPTS 2764 OR 27128 ROMS

$19.95

IBM COMPATIBLE INTERFACE CARDS
ALL WITH A ONE YEAR WARRANTY

MULTlIIO_FLOPP..Y-CARD- - - $89.95
PERFECT FOR THE 640K MOTHERBOARD

.. 2 DRIVE fLOPPY DI SK CONTROL LER
* 1 R5 2 32 SERIA L PORT; OPT IONAL 2nd

SERIAL PORT
'" PARALLEL PRINTER PORT
* GAME PORT
* CLOCK/CALENDAR
, SOFTWARE, CLOCK UTILITIES.

RAMDI SK . SPOOLER
OPT/ONAL SERIAL PORT $1~95

LUXOR
HI-RES RGB MONITOR

MODEL 190-9528
.. D IGITA L RGB -IBM COM PATIBLE
.. 14" SCREEN
.. 16 TRUE COLORS
• 25 M Hz BANDWIDTH
.. RESO LUTION > 64 0 l( 262
.. .31mrn DOT PITCH
• CAB LE FOR IBM PC INCLUDED

...
SAKATA

COMPOSITE COLOR
MODEL SC- l00

• TOP RATED FOR APPLE
.. 13·' COMP OSITE " IDEO
a RESOLUTION . 280H x 300V
• IN TERNAL AU DIO AM P
• ONE YEAR WA RRA NTY

CENTER SYSTEMS
MONOCHROME
MODEL KLM·1211

.. IBM COM PATIBLE ITllNPUT

.. 12 ·' NON ·GLA RE SC REEN

.. P39 GREEN PHOSPHORUS

.. VERY HIG H RESOLUTION :
25 MH z BANDWIDTH
'1 00 LIN ES (CENTER)

IMBn VnIIO. $108.95

$99.95
MONITOR STAND

I_=~=-"=--=-:""-:"--J

r~
TILTS AND SWIVELS

ONLY $12.95

MULTIFUNCTION CARD $84.95
ALL THE FEATURES OF ASr S 6 PACK PLUS AT HALF THE PRICE

• CLOCK/CALENDAR

1IIIill~~;liID~ .. O·3 84K RAM

* SERIAL PORT
* PARALLEL PORT
• GAME PORT

......,. .. SOFTWARE INCLUDED
PRINTER CABLE $9.95
64K RAM UPGRADE 91$11.61

IBM STYLE
COMPUTER CASE

• DB25 TO
CENTRONICS

• SHIELDED CABLE

$69.95
AN ATTRACTIVE STEEL CASE
WITH A HINGED LID FITS THE
POPULAR PC/XT COMPATIBLE

MOTHERBOARDS
• SWITCH CUT·OUT ON SIDE FOR PC/ XT

STYLE POWER SUPPLY
.. CUT·QUT FOR 8 EXPANSION SLOTS
• ALL H ARDWARE INCLUDED

$39.95
IBM COMPATIBLE KEYBOARDS

DKM-2000 $59.95 IBM·5151 $79.95

MONOCHROME ADAPTOR $49.95
ANO THER FANTAS TIC VALUE FROM JDR!

.. IBM COMPATIBLE TTL OUTPUT .. 7 20 x 35 0 PIX EL DIPLAY
PLEASE NOTE: THIS CARD Will NOT RUN LOTU S G RA P HICS AND DO ES NOT INC LUDE A

PARALLEL PORT

FLOPPY DISK DRIVE ADAPTOR $34.95

-:'5 15 0" STYLE KEYBOARD
.. FULLY IBM COMPATIBLE
• LED STATUS INDICATORS FORCAPS &

NUMBER LOCK
• 8 3 KEY - SAME LA YOUT A S

IBM PC /XT K EYBOA RD

.. REPLACEMENT FOR KEYTRONICS
KB ·5151 ,•

• SEPARATE CURSOR & NUMERIC
KEYPAD

.. CAPS LOCK & NUMBER LOCK
INDICATORS

.. IMPROVED KEYBOARD LAYOUT

1200 BAUD MODEMS
HA YES COMPA TlBL E. A UTO -DIAL. AUTO -ANSWER, AU TO RE-DIAL ON BUSY.

POWER-U P SELF TEST. FULL ONE YEAR WARRANTY

* INTERFACES UP TO 4 STANDARD
FDDs TO IBM PC OR COM PA TIBLES

• INCLUD ES CABLE FOR TWO
INTERNAL DRIVES

• STANDARD DB 37 FOR EXTE RN AL
DRIVES

• RUNS QUAD DEN SITY DRIVES
WHEN U SED WITH J FORMAT

DISK DRIVES
YANDON TM50·2

$79.95
* Y2 HT DS /DD
* IBM COMPATIBLE
* EXTREMELY QUIET!

TUC FD·55B DS/DD
mc FD-55F DS/QUAD
mc FD-55B DS/HD
QUME Q1-142 DS/DD
MDUNTlNB HARDWARE
IT/RIlLS

NOW ONLY $69.95
* FOR IBM PC-XT COMPATIBLE
* 135 WATTS
* +5V @ 15A', +12V @ 4.2A

- 5V @ .5A , - 12V @ .5A

POWER SUPPLY

MODEL 1200H*
• IN TE RN A L D ESIG N
.. H ALF LEN GTH (5 " ) CARD
.. INC LUDES SPE A KER

SMARTEAM
.. EX TE RNAL DES IGN
.. WITH POWER SUPPLY
.. LED STA TUS INDICATORS

$169.95 $149.95 $169.95
'F OR IBM, INCLUDES PC TALK 11/ COMMUNICA TlONS SOFTWARE

MODEL 12008*
.. INTERNAL DESIGN
. 10 IN CH CARD
.. SERIAL POR T INCLUDED

(f)
g
Z
o
a:
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W
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W
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START YOUR NEW YEAR'S PROJECT AT RADIO SHACK
Lights, Sound, Action! At Everyday Low Prices Our Ie/Semi "Hotline"

\\~ Speedy
/ Service From

Our Warehouse
Radio Shack can replace almost any IC or semi­
conductor! If the device is not part of our regular
stock, we' ll special-order it. Delivery time for most
items is one week, and there 's no shipping charge
or minimum order requirement. Radio Shack also
offers this convenient service on selected crysta ls,
tubes, phono cartridges, and more.

t">-. ....,
,IJI

1 p'".-
(4) 12·Volt Flashing Lamps. Great for hobby
projects and model trains. One each: yellow, red,
green. 95 mA. #272-1097 Pkg of 3/99<:
(5) Jumbo Red LED. Two LED elements in one
10 mm diameter housing . Really big and bright!
#276-065 1.19
(6) Hobby Motors With Brass Pulley. With
n,oi~e ~uppressor. 3112j o_9 VDC. Appro x. 2" by
1 la dia. #273-229 Pkg . of 211.49

(6)

(3)~~==
(1)

(1) Ttl-Sound Siren. IC, dr iver and 8-ohm
speaker in a compact 11/ 4 x 1311 a" case. Wiring
options let you create three unique, extra-loud
sounds. Requires 3 VDC . #273-072 . .... 5.95
(2) Two-Tone Piezo Buzzer. Produces 100 dB
at 2500 Hz. Great for vehic le backup alert. Atte-
nuator vanes. 8-16 VDC. #273-070 8.95
(3) Zenon Flash Tube. High-output design ,

- rated at100,OOO-f1ash- life:-#272-1145-. -. .-. 2.99

Give Your Computer a Voice

(7) CTS256-AL2 Text -to-Speech IC. Translates
ASCII characters into con trol data for synthesizer
below. Connects to RS-232 port. With detailed data
and schematics. 40-pin. #276-1786 16.95 .
(8) SP0256·AL2 Voice Synthesizer. Easy to in­
terface with most computers. Includes data and
circuit examples. 28-pin. #276-1784 . ... . 12.95

project Enclosures
(10) (11)

(9) Metal Cabinet. Vented stee l top, easy-to-work chas­
sis. Includes protective rubbe r feet and assembly hard-
ware . 5 '/. x3 x57/. ~ #270-253 4.99
(10) Blu e Economy Case. With internal slots for PC
board. 71 /2 x4'l3 x2'/5 ~ #270-224 2.99
(11) Experimenter Box. Plastic body with aluminum
cover. 73/. x 43/. x 23/. ~ #270-232 . 2.99

Many other styles and sIzes available!

Circuit Design Programs

Use Your Computer 495
To Select Proper
Component Values!

This 132-page book contains -==::=-=,=,'-'-=::':­
listings for BASIC programs
that help you design elec­
tronic circuit s. Top ics in­
clude: R-C, R-C-L and filter -==~~~;;;~';­
circuits, transi stor circ uits -===.:...::===-=-=­
and timer circuits using the
popular 555 IC. #62-1054

Computer Parts Bargains
(12) SPECIAL PURCHAS/~

.,,~r..!1LS:
• . I I!

,

RS-232 Driver & Receiver

Only

129

Each

Switch-a-Ramal
(15) (16)

(12) Keyboard. Originally for famous " 99/4" computer.
High-quality QWERTY board has 48 keys, 15-pin connec-
tor. With schemat ic. #277-1023 3.95
(13) DC Supply. High-quality switching type supply, origi­
nally for "99/4" . Great for poweri ng dig ital and experi­
menter circ uits . Produces +12 VDC at 400 lOA, +5 VDC at
1.1 amp and - 5 VDC at 200 lOA. Input: 18-25 VAC.
#277-1016 4.95

MC1488 RS232 Quad Line Driver. Lets you hook
up termin als and remote periph erals with simple
" twisted pair" . Also matches up dif ferent logic
families. 14-pin DIP with complete data.
#276-2520 1.29
MC1489 RS232 Quad Line Receiver. Use with
above. 14-pin DIP with data. #276-2521, 1.29

(14) Lighted SPST. N.D . or N.C. Rated 5 amps at 250
VAC. Lamp requires 12 volts AC or DC. Mounts in 5/."_
diameter hole. #275-678 . . . . . . 5.95
(15) SPST Push-On/Off. Rated 3 amps at 250 VAC.
Mounts in ' /2" hole. #275-617 1.59
Momentary Vers ion . N.D. #275-618 . . . . . 1.49
(16) SPDT Submini Toggle. With center-off posit ion. 10
amps at 125 VAC. #275-325 2.29

Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes , Clip s,
Coax, Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, MUltltesters, PC Boards, Plug s,
Rectifiers, Relays, Resistors , Switches, Tools , Transformers, Transistors, Wire , Zeners, morel

~z
c
)­
JJ
-<

(26)

Fig. Type Positions Cat. No. Only
21 D-SubMale 25 276-1547 1.99
22 D-Sub Female 25 276-1548 2.99
23 Shieided Hood 25 276-1536 1.99
24 D-Sub Male 10C 25 276-1559 3.99

O-Sub Female IDC 25 276-1565 3.99
25 Male Printer IDC 36 276-1533 5.99

Femaie Printer IDC 36 276-1523 5.99

Computer Connectors
(21) (23)

!ladle Ihaeli
A DIVISION OF TANDY CORPORATION

Pricesapply at participating Radio Shackstores anddealers

(26) RS232 Ribbon Cab le.
25-Cond. 5 n., #278-n2, 3.59 36-Cond_6 ft., #278-n4. 4.69

(20)

(19)
(18)

Color Cat. No. 50-ft. Spool

Red 278-501 2.39
White 278-502 2.39
Blue 278-503 2.39
Yellow 278-504 2.39

(17) Wrapping Tool. #276-1570 .. . 5.95

(18) 3D-Gauge Wir e. (19) Wrapping Sockets.

Pins Cat. No. Pkg. of 2
8 276-1988 1.19

14 276-1993 1.29
16 276-1994 1.39
28 276-1983 1.39
40 276-1984 1.99

(20) Wrapping Posts. #276-1987 ... . . Pkg. of 2D/69~

Wire -wrapping Supplies
f~ 5j ~' (17)

ill ." ,

._;)~(. !JC'J:D: 0 •

Bench Digital Multimeter

Our Finest Ever 9995
With Probes, Manual

Compares with meters costing several times more!
Offers convenient all-pushbutton operation wit h
full autorang ing, manual override and memory
storage of high and low values. Has built-in 31­
position bargraph display in addition to high­
contrast LCD digita l readout. Measures ACIDC
volts, ACI DC current, resistance, and transistor
hFE• Also has continuity-check and diode junction­
test modes. Detented handle doubles as a stand.
Fused and overload protected. #22-195 . . 99.95

CIRCLE 78 ON FREE INFORMATION CARD
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Soktertl llStanda rd (Gold'.TIn)" Huder PIllI Sockets AlsoAYlIlibie

SATELLITE TV
DESCRAMBLER CHIP

74HC HI-5PEED CMOS

The MM532 1 is a TV camera sync generator designed 10
supply the basic sync functions for either color or mono­
ch rom e 525 line/ 60Hz.interf aced and camera video reco rde r
app lication s. COLOR BURST GATE & SYNC

ALLOW STABLE COLOR OPERATION

MM5321 N $11.95
INTERSIL Also Available!

Part No. Price Part No. Price
74 HCOO.. .. .25 74HC175. . . .69
74 HC02. .25 74 HC221 .. .99
74 HC04.. .. ~ .. . .29 74HC240. . . .79
74 HC08.. .29 74 HC244.. .79
74HC10.. .29 74 HC245 ... .... . .89
74 HC14. . .49 74 HC253... .59
74 HC30. .. ..... .. .29 74HC259.. .6 5
74 HC32.. .29 74 HC273.-.. .79
74HC74. .. . ... . . .39 74 HC373.. .79
74 HC75.. .39 74 HC374... .79
74HC76. .. .. .45 74HC393.. .75
74 HC85.. .79 74 HC595 . .... . .... 1.19
74 HC86. .. . .... .39 74 HC688. . . . . .79
74 HC123. . .89 74 HC4040.. .89
74 HC125.. .49 74 HC4049... .. .59
74HC132 ...... .49 74 HC4 050 . .. .59
74HCl38. .. .49 74 HC4060. .. . .. ... 1.09
74 HC 139.. .49 74 HC451 1. ... .. 1.29
74HCl54.. .. . . .. . 1.19 74 HC4514 . .. .... .. 1.19
74 HC l63 ... .. . . .6 5 74 HC453& .. .6 9
74HC174 .. ... . . . . . .69 74 HC4543... .. . ... 1.19

I 74HCT - CMOS TTL
74HCTOO. .. . ....... .29 74HCTl39. .. ... ... .. .59
74HCT02. . .. .. . . . 29 74HCTl 57.. .69
74HCT04. ...... . .. . . .29 74HCT174 .. .. . .... . .69
74HCT08. . .29 74HCTl 75. .. ... .69
74HCTlO. . .. . .. . .29 74HCT240. . . .. .. .. .99
74HCT32. .. .. . . . . .29 74HCT244. .. . .. .99
74HCT74 . . . .... . . . . . '.49 74HCT245. .... .... .. 1.19
74HCT86.. .49 74HCT373. .. . .. . 1.19
74HCTl38.. . . . . .59 74HCT374. . . . 1.19

74C-CMOS I
74COO. . .. . . .29 74C174.. .79
74C02. . .29 74C175 ..... ... . .. .79
74C04. .... . . .29 74C221 .. 1.49
74C08. ... .. .. . . .. . .35 74C240 .... .. ..... 1.29
74C l 0.. .35 74C244.. .. . . . . . 1.29
74C14.. .49 74C3 73 . .. .. .. .. .. 1.49
74C32.. .3 5 74C374.. .. . . . . . .. . 1.49
74C74. . .59 74C912. . .. . . . . . .. 7.9 5
74C85. . . ... ..... .. 1.39 74C91 5 ... .... .. . . 1.39
74C86. .35 74C920 ...... .. ... 9.95
74C89.. ..... 5.19 74C921. .. .. .. 9.9 5
74C90. . .99 74C922. ... . .. .... . 3.95
74Cl54.. 2.95 74C923. .. . .. 3 .95
74C173 .. . .. . . . . . . 1.05 74C925. .. ...... . .. 5.95

I LINEAR I
D5OO26C N .... .. . . 1.95 LM 14 58N. . .. .. .. .39
TL074CN. . .89 LM1 488 N. .. . . .. . .. .49
TL06 4CN. . .. .99 DS14C88N (CMOS) 1.19
AF 1OQ-ICN .. . 8.95 LMl489N.. . . .. .. . . .49
LM30 7N. .45 DS 14C8 9N (CMOS) 1.19
LM 309K.. .. ... 1.25 LM1 496 N. . .85
LM311N. .45 MCl648P. . . . . . .. 4.95
LM 31 7T. .. .. .79 LM18 71 N. . . ... .. . . 2.95
LM31 8N. .99 LM1 8 72 N. . . . ... . . . 2.95
LM319N. .99 LM1 896N-l . . .. .. .. 1.59
LM 323K. '::'.:::: :: 3.95 ULN 2003A . .99
LM324 N. ...... .39 XR2206. . .. . .. .... 3.95
LM338K. .. . . . 4.95 XR22 11. . . . . ..... 2.95
LM 33 9N . .39 XR2 243. . . . ... .. 1.95
LF3 47N .. . : : : : : :: :: 1.79 DS26LS 29CN.. .. .. . 4.49
LM348N. . .69 DS26LS31CN.. .. . . 1.19
LM350T . . .. .. .. 2.9 5 DS26LS32CN ...... 1.19
LF351N . . . . . .. . .39 DS26LS33CN. ...... 1.95
LF3 53 N .. .49 LM 2901N. ....... .49
LF3 55N . . . . .. . .79 LM2907 N. . . . . . . .. 2.49
LF35 6N . .. .79 LM29 17N (8 pin). . .. 1.55
LF3 57N.. .. . . . .. . 1.09 MC3419C L . . .. 9 .95
LM 358N . . .... . . .. .49 MC3446N.. .. 2.95
LM360N. . ...... . 2.19 MC3450P. .... ..... 2 .95
LM361N. . . . .. . 1.79 MC3470P. ...... .. • 1.9 5
LM380N~. . ..... .99 MC347 1P. 4.95
LM386N-3 .. .99 M C3479P. ..... . ... 4.79
LM 38 7N. .. . .99 MC3486P. . .... .... 1.69
LM393N. . .. . . . .. .39 MC3487P.. .. .. .. . 1.69
LM399H. . .. .... .. . 2.95 LM3900N.. .49
LF411 C N . . . .79 LM 390 5N. . :: : : :::: 1.19
TL 497AC N. ... . . ... 2.69 LM3909N. .99
NE 54 0H (C540H) .. .. 2.95 L.M3914N. .. ... :: :: 1.9 5
N E555V. . . . .29 LM39 16 N . .. ...... . 1.95
XR-L555 .. .75 NE 5532 ...... . . . .89

NE553 4. .69LM 556N .. .49 7805K (LM340~5) . '. 1.29N E558N. . .89 78 12K (LM340~12) . 1.29LM565N. . .99 78 15K (LM340~1 5) . 1.29LM567V. .. . .. . . . . . .69 7805T (LM340T-5) .. .49
NE 592N . . . .... .. .89 78 12T (LM340T-12) . .49LM74 1CN.. . .29 78 15T (LM340T-15) . .49
LM74 7C N .. .59 7905K (LM32~5) . . 1.35
MC135O. . .. . . . .... 1.49 7905T (LM320T-5) . . .59
MC1372P. . . ... .... 2.49 754 72. ... .... .. .99
MC1377P. • • . •. . .. . 4.95 754 77•. • , . . . . .. .. . 1.29
MC1398P. .... ..... 8.95 76477.... . ... . . .. 5.95
LM1 41 4N . . .. . ... . .1.29 MC145406P. . . . . . . • 2.95

I IC SOCKETS ,
l ow Profil e Wire Wrap (Gold) l evel #3

8pin LP. .. .11 8pinWW. . .59
14 pinLP. .12 14 pin VVW.... ... ...65
16 pin LP. . .. .. .. .13 16 pin WW.. .. .. .. . .69
24 pi n LP... ...... . . .25 24pinWW.. ... .. . . 1.19
28 pi n LP.. .27 28 pin WW.... .... . 1.39
40 pi n LP .. . .. . . . .29 40 pin VVW. ... ..... 1.89

Price

Part No. Price

8701 Clock Chip. • • . • . • 9.95
' 8721 PIA 14.95
8722 MMU.... .. .. 9.95
251104-04 ~maJ ROM . . 10.95
325572-01 lolJlC Arrir( . • 24.95

' 82S100PlA (9t16114-{)1)" 13.95
901 225-01 Char. ROM. •. 11.95
901226-01 BASIC ROM .. 11.95
901227-03 Kernal ROM••11.95
901 229-05 UPOrd.ROM. •15.95

'Nospec. avan.8721and82S100PlA
" NOTE: 82S1tl1lPu1 = U17 (C·64)

Price

DYNAMIC RAMS

Part No.

6545-1 CRTC.. . . . . . • . 2.49
6551 ACIA. . • • . • . . • • 3.29
6560 VlC·I 10.95
6567 VlG-n. . . . • . . ... 14.95
6569 VlC PAl• • ... . • • 14.95
6572 VIC PAL-N. •• • • . • 14.95
6581 SID 14.95
8360 TextEditing. . • • • • 10.95
8501 MPU 10.95
8502 MPU.... .. .. 7.95
8563 em Cont, . . • . • . 15.95
8564 VlC 15.95

2 56xB
2048 xB
4096 x B
8192 x 8
10 24 x 8
2048 x 8
2048 x 8
2048 x8
2048 x 8
4096 x 8
4096 x 8
4096 x 8
4096 x 8
4096 x 8
8192 x 8
8 192 x 8
8192 x 8
8192 x 8
8 19 2x 8
16.384 x 8
16,384 x 8
16 .384 x 8
32,768 x 8
32,768 x 8
65 ,536 x8
8 192 x 8
8 192 x 8
256x4
256x8
32 x8

2048 x 8
102 4 x 1
1024 x 1
1024 x4
1024 x 4
1024 x4
1024 x 4
102 4 x 4
1024 x 4
256x4
2048 x 8
2048 x 8
2048 x 8
8 192 x 8
8 192x8
8 192x8
8 192x8
1024 x 4
32,768 x 8

Price

COMMODORE CHIPS
Part No.

SI-3052P5V I<ls Reg. 2A 5.95
6502 MPU wlCIock. • • .. 2.25
6504A CPU.. .. .. 1.95
6507 CPU.. .. .. .. 4.95
6508 MPU w/RAM &110 •• 8.95
6510 CPU 9.95
6520 PIA. . • . 1.75
6522 VIA. 2.95
6525 m 7.95
6526 CIA 14.95
6529 S""........ 4.95
6532 128x8 RAM, 110,TimAr 6.49

Part No. Function

201 6 -1 2
2 102
2102-2L
2114N
2 114 N-L
2 1 14 N -2
21 14N-2 L
21C14
2 149
5101
6 116LF-2
6 116P-3
61 16LP-3
6264P- 12
6264LP- 12
6264P-15
6264LP- 15
65 14
43256-15 L

1702A
TMS2 51 6
TMS2532
TMS2 564
2706
TM82716
27 16
27 16-1
27C16
27 32
2732A-20
2732A-25
2732A-45
27C32
2764-20
2764-25
2764A-25
2764- 45
27C64
27 128-25
27 128A-25
27C128-25
27256-25
27C256-25
27512-25
68764
68766
74$387
74847 1
N828123

4 1 16 - 15 16,384 x l
4128-20 (Pigg y bac k) 131 ,072 x l
4164- 150 65,536 x 1
4164-200 65,536 x 1
TM S4416-12 16,384 x 4
8 118 16,384 x 1
41256-150 262.144 x l
50464-15 65 ,536 x 4

NEC V20 & V30 CHIPS

8000 SERIES Cont
Part No. Price

8237-5 4.95
8243. . .. 2.25
825OA 5.49
8250B (For IBM ) 6.9 5
8251A. . . 1.7 5
8253-5. . . . 1.9 5
8254. . . . . 2.95
8255A-5. . 1.69
8257-5. 2,49
8259-5 1.95
8272. .. . . . 4.49
8279-5. . . 2.95
8741 10.9 5
8748 7.95
87 49. . . 9 .95
8751 39.95
87 55 14.95

DATA ACQUISITION
ADC0804LCN 3.19
ADC0808CCN 5.95
ADC0809CCN 3.95
ADC0816CCN 14.95
ADC0617CCN 8.95
DAC0808LCN. . . 1.9 5
DAC100BLCN . . . 6.49
AY-3- 10 15 D 4.95
AY-5-10 13A 3.95

(1SOns). .. ... .89
(200ns) . 4.49
(1SOns). . .. 1.15
(200ns). . .95
(120ns). . 4.25
(12Ons).. .. 69
(lSOns). .. . .. . .. .. .. . . .. 2.95
(1SOns) (4464) (4 1464). ..4.95

STATIC RAMS--- ----- --
(12Ons) .. .. 1.69
(3SOns) . .. ... .. .. ... .. .. ... .89
(25Ons) Lo w Power (91 L02) . . . 1.95
(4SOns).. . .. . . .99
(45011s) Low Power. . . . . .. . .. 1.09
(200ns). . . . . .. . 1.05
(2OOns) Low Power 1.49
(200ns) (C M OS ). . . .. .. . . . .. .. .. . . .49
(45 n5). . . . . . . . . . 4.95
(4SOns) CMOS.. . 1.95
(12Ons) Lo w Power CMOS 2.95
(1SOns) C MOS 1.89
(l5Qns) Lo w Power 1.95
(12Ons ) Cr'vK)S 3.89
(120ns) Lo w PowerC~S 4.25
(1SOns) CMOS 3.59
(15O n5) Lo w Power CMOS 3.7 5
(35Ons) CMOS (UPD444C). . 4.49
( l5Ons) Low Power 24.95

- - - - - - - - - - PROMS/EPRDMS----------
(11'S). .. 6.95
(4SOns) 25V 4.95
(45Ons) 25V. . . 5.95
(4SOns) 25V. . . 8.95
(45Ons) 4.95
(45Ons) 3 voltage 9.95
(4SOns) . . . 3 .75
(35Ons ) 25V 4.95
(4SOns) 25V (CMOS) 6.49
(4SOns) . .. 3.95
(200ns) 2 1V .. . 4.25
(25Ons) 21 V 3.95
(4SOns) 2 1V 3.75
(4SOns) 25V (CMOS) 6.49
(2001s) 2 1V . . . 4.25
(25Ons) 2 1V . . 3.75
(25Ons) 12.5V . . . . . . . 4.25
(45Oos) 2 1V. • • . • . . . . 3 .49
(4SOns) 21V (CMOS). . .. 5.49
(2SOns) 128K 2 1V. . . 4.25
(2SOns) 12.5V 4.95
(2SOns) 21V (CMOS). . . 5.95
(2SOns) 256K (12.5V) . . . . . 5.95
(2SOns) 256K (CMOS) (12 .5V) . ..8.95
(2SOns) 512K (12.5V) . 19.95
(4SOns) 25V 15.95
(35On5) 25V 16.9 5
PROM O.C.. .. .. .. .. .. .. 1.29
PROM 'r:s... .. .. .. .. .. .. 4.95
PROM T.s .. . .. . 2.49

10+

.5 5

.35
1.9 5
.39
.35
.35
.49
.45
.6 5

3 .95
1.25
1.25
1.4 9

.75

.5 5

.55

.89
1.8 5
1.95

.69
1.75
.89

1.9 5
.59
.59

748188'. . . 1.29
748189 1.69
748196. . . 2.49
748240 1.49
748244. . . . . 1.49
74S253. . .79
74S28 7*. . . .. 1,49
748288*. . .. 1.49
745373. . 1,49
745374. . 1,49
74S472'. . . 2.95

C D4081. .25
CD4062. . .25
CD4093. .35
C D4094. . .89
C D40103. . . 2.49
CD4503. . .35
CD4510. .69
CD4 5 11. .. .69
CD4515. . .89
CD4516. . .75
CD4520. .75
CD4522 .79
CD4538. . .79
C D4541 . . .69
C D4543 79
C D4553. . . 4.95
C04555.. .79
CD4566. . . . . . . . . . 2 .49
CD4572 (MC14572) . . .39
CD4583. . . .. .89
CD4 584 . . . . .39
CD 4585. . .. . .89
MC1441 1P .. . ... 6.95
MCl449OP. • . . . . . . . 4..49

.39 74 F139.

.39 74F1 57.

.39 74 Fl93.

.39 74 F240.

.39 74 F244 .
,49 74F253 .
.59 74 F373.
.89 74 F3 74 ..

.35 74ALS 13 8. . .89

.35 74A l.S1 74. . .89

.39 74Al.S 175 .89

.39 74A1.S240. .. 1.49

.39 74A1.S244 1.49

.39 74Al.S245. . . 1,49

.39 74ALS373.. . . 1.69

.39 74ALS374. . . 1.69
,49 74A1.S573 1.69

74F

7400

.29

.35

.35

.29

.35

.45
. 1.79

.35
.2.95

.79

.79

74ALS

CD-CMOS
.19
.19
.29
.29
.55
.59
.59
.49
.35
.29
.65
.29
.29
.59
.59

. ... . .. .59
.. . 3.95

.65

.29

.25

.25

.25

.25

.65

Part No. 1-9
7400. _ .29
7402. . .29
7 404. . .3 5
7405. .39
7406. _ .39
7407. . .39
7408. . .35
7 4 10. . .35
7414. .49
7416 . . .45
7 4 17.. .45
7420. .3 5
7430. .35
7432. . .39
7438. . .39
7442. .55
7445. . .79
7446. . .8 9
7447. .89
7 4 48 2.05
7 4 72 . . .7 5
7473. . .45
7474. .45
7475. .49
7476 . . .45

74LS
74LSOO. .. .29 .19
74LS02.- .-. -..-.-.29 ----:19
74 LS04. . .35 .25
74 LS05. . .35 .25
74LS06 1.09 .99
74LS07 1.09 .99
74LS08. . .29 .19
74LS10. . .29 .19
"l4 LS 14. . ,49 .39
74LS27. . .35 .25
74LS30. . .29 .19
74 LS32. . .35 .25
74LS42. . .49 .39
74LS47. . . .99 .89
74LS73. . .39 .29
74LS74. .35 .25
74l.S75. .39 29
74l.S76. .55 .45
74LSB5. . .59 .49
74LS86. . . .35 .25
74LS90. . .49.39
74LS93. . ,49 .39
74 l.S 123. . .59 .49
74LS125 . . .49 .39
74 LS l38. . .49 .39
74LS139. . .49 .39
74LS l54. . . . . 1.09 .99
74 LS 157.. ,45 .35
74 LS 158. . .45 .3 5
74LSl 63. . . .59 ,49
741.S164 .59 .49

74S/PROMS·

74ALSOO. ..
74ALS02
74A lS04
74 A LS 08. .
74A1.S10..
74A1.S27.. ..
74A1.S30. .
74ALS32.. .
74A1.S74.

74500. .
74S04.
74808.
7481 0. ..
74532..
74874. .
74885.
74SB6. .
74812 4..
74817 4. .
748175.

C D4001..
CD4 011 ..
CD4013 . . .
CD4016. .
CD4017 ..
CD4018 . .
CD4020..
CD4024. .
CD4027
C04030.
CD4040..
CD4049 .. .. ....
CD405O.
C D4051. .
CD4052..
CD4053. .
CD4059..
CD4060
CD4066. .
C D4069.
CD4070. . . .
CD407 1.
CD4072
CD4076

PARTIAL LISTING· OVER 4000 COMPONENTS AND ACCESSORIES IN STOCKl • CALL FOR QUANTITY DISCOUNTS
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MUF60 $9,95
Torin Indust ries ( 4 . 68~ sq ., 60 el m)

SU2A1 $8.95
EG&G Aotron (3.125 " square, 20 c fm)

DATA BOOKS

83-KEY KEYBOARD

The UBUFFER Universal Printer Buffer is a hi -speed data
bu ffer that accepts data at a high rate, and then outputs this
data to your pr inter. You save valuable computer time. The
UBUFFER ca n be co nnected to practically any co mputer or
printe r. There are four possible co mbi nations : 1) Serial to
Ser ial, 2) Serial to Parallel, 3) Parallel to Parallel, 4) Parallel
to Serial. Manual included. Size: 9- 1/3"L x 4 1,~W x 1 1 '2 ~H

UB64K $199.95
UB256K $239.95

.....-~ -:- / . IBM
~~. .71 1 l Compatible!

, DISK DRIVES
Doc ume nution

Included

Teac5" - OS "' -Heigh' $109.95
JU-455 Panasonic5'" OS "'-H.,;gh' $109.95
TM100-2 Tandon 5'" as Full-Holgh' $119.95

Nat ional Linear Data Book (82) • • • • •• $14 .95
Intars i! Data Boo k (85) . • •• • • • • • • • $ 9.95
2i1og DataBook (85) _.. $14 .95

30032 National Linear Supp lem ent (84) •• .• . $ 6.95
210830 In'oIMem0rt Handbook (86) $17 .95
230843 In'oIMicrosys'em Hndbl<.Sol(86) $24 .95

• Identical layout as origi nal IBM PC Keyboard • Highly
de sirable case with palm rest · Complete with cable and data
• JUST PlUG IN!

KB83. _. . . . SALE $29 .95
Build an IBM PC/XT"' Compatible!

IBM-64K(2) 64K RAM Chips(18) $ 19.90
KB83 83-Key Keyboa,d $ 29.95
IBM-FCC Floppy Con troll« Card• •• • $ 39.95
IBM-Case Case •• •• ••• •• • • • • • $ 39 .95
IBM-MCC MonochromeCard $ 69.95
IBM-PS -.. Supply $ 69.95
F055B DiskDrive. . • . • • • . . . . $109.95
IBM-MON MonochromeManito,. . . . $ 99.95
IBM-MB Mo'hert>oa,d. . . . • • • . . $129.95

Regular List $609.50
IBM"'-Spccial (IncI. 9 ~ems a""Ye) .• $549.95

Additional Add-Ons Available!
IBM-KB 83-Key Keyboa,d $ 69.95
IBM-ENH Enhanced Keyboa,d $ 89.95
IBM-ICB In.egratedColo, Boa,d $ 99.95
IBM-EGA Enhd.Graphics256KRAM . . $259.95
IBM-20MBK 20M. Ha'" DiskDrive. ••. $449.95

IBM is a registered trademark 01IBM Computers

Universal 64K/256K
Printer Buffer

~ IO HNATHON FREEMAN DEIICK;.......

IBM COMPATIBLE
ACCESSORIES

ZM300 $89.95

• Auto -dial /Au to-a nswer • Hayes co m­
patibl e • Includes ca ll p rog ress mon itor,
speaker,Zoo m Communications softwa re
and manual · Made in U.S.A.

, , , .. , , , . $299.95

TTX'" 14" RGB
Color Monitor
for IBM PC, XT and
Compatible Computers
• Input: RGB TIL Levet ' Scanning Freq.:
(Hor.) 14.5KHz to lJ.6K • Video Bandwidth:
l eM Hz • Reso lut ion : 640 x 200 • Con nector :
DB 9-pin (inc l.) • Power Consu mption: JOW
• Size 14.6"H x 15.5'W x 13.6""D • Weight:
27 Ibs. • TIX- 1410 is co mpatible with the
IBM-ICB and the 18M-EGA Cards
(above , right)

For IBM PC, XT, AT & Compatibles
• Auto-answer /Auto- dial · Extensive diagnostics · Built­
in speake rrvol. cont rol' Auto redial on busy · Ability to
access Com-po rt 3 • Hayes co mpatible ' 2 yr. war ranty

PM1200B-2 w~hou' soltwa.. . . $129.95
PM1200B-2S w/Mi" ", "soltware, .$159.95

ProModern 1200/300 Baud
Half-Card Modems

1MByte RAM Card
for Apple II, 11+ and lie

ProModem 2400/1200/300
Baud Modems

For Any Computer w/RS232 Seria l Port
• Hayes command compatible· Call prog ress tone detection
• Auto red ial on busy · Internal power supply ' Voice /data switch­
ing · Seco nd phone jack for voice handset - Auto -a ns'Ner/Auto-
dial - Touch tone and pulse d ialing · Speake r with volume co ntrol
·8 LEO status lights· t -year warranty

PM1200G (12001300 baud). •. ••• • $199.95
PM2400G (2400 11200 1300 baud)•• •• $379.95
ProCom -B (Ccmmunlcebcn Sottware • • • $34 .95

For IBM PC and Compatibles)

California Residents: Add 6%, 6112% or 7% Sales Tax

NEW PRODUCTS!

BIG BOARD comes co mplete with AAMDISK softwa re for DOS 3.3, ProOOS, Pasca l 1.2, and CP/M
for Micr osoft's So ftca rd. A separate driver is availab le for the AppliCa rd (StarCa rd - $39 .951. You
can choose the act ive addressing mode bo th via a jum per on the BIG BOAAD or thr ough software
commands.

BIG BOARD-1M 1Meg RAM, , •• , • • , $299,95
PLUS-WORKS'" XM ISoltware lorApple II and 11 +)••• •• • • •• • $49.95
PLUS-WORKS'" XME (Software 10, Apple lie," • ••• •• • ••• • • $49.95

.1••••••
BIG BOARO
.1••••••

2 yr. warranty!

ITX-1410,

-M~~-- ProModem 1200/300
~. , • , , c , ~ . , , e for Apple II, 11+, lie and II GS

Fully Compatible with the NEW APPLE II GS!
• NEW, singJe ca rd version · Built- in soft­
ware in ROM· Comes with ProCom-A disk­
based co mmunica tions softwa re ' Hayes
co mpatib le ' Co mpa ti ble wi th Pro DOS
• Auto -dial/Auto -a nswe r • Auto red ial on
bu sy · Built-in speaker and volume con ­
tro l • 2 phon e jacks with excl usion switc h­
ing • 2-year warra nty

PM1200A-2 . ... $199.95

$20 Minimum Order - U.S.Funds Only
Shipping: Add 5% plus $1 .50 insurance

Spec. Sheets - 50e each
Prices Subject to Change

Send stamped, J "I_I Send$1.00_.ge"".
self-addressed envelope ameco FREE

to receive a Quarterly VISA@ 1987 JAMECO
Sales Flyer - FREE! ~ ~:f~:~:~:~:~:~:~:~:~:~:~:~:ff~:~:~:~:~:~:~: CATALOG

1/87 ~ .:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: :01986 Jameco Electronics

1355SHOREWAY ROAD, BELMONT, CA 94002 • PHONE ORDERS WELCOME 415-592-8097 Telex: 176043

Erases a ll EPROMs. Er8 aes up to 8 ch ip s within 2 1 mi nutes
(1 ch ip in 15 minutes). Maintains constant exposure distance
of 1-. Special conductive foam liner elimlnates static build-u p.
Buil l - in safety lock to preve ntUV expo sure. Co mpact - 9 .00' 'L
x 3.70'W x 2.60"H. Co mple te with holding tray for 6 chips .

DE-4 UV-EPROM Eraser• • • • $69 .95
UVS-11EL Replacement Bulb•• • • $19.95

The JE23 2CM alk)ws conn ecti on of standa rd ser ia l R5232
print ers , modems, etc. to your V1C-20, C-64 (excluding the
Sx.64 Porta~e). and C-12 8. A 4·po~ swit ch anows the in­
vet"Sion of the 4 control li nes. Complete installation and
operation instnJcttons included. Operation with th e C-128 in
64 modeon~

• Plugs in to User Port • Provides Standard RS232 signal levels
• Uses 6 signa ls (Transmit, Receive. Clear to Send. Request to
Send . Data Terminal Ready, Data Set Ready) .

JE232CM $39 .95
External Power Supply

CPS-10 (Fa< C-64) $39 .95
Parallel Printer Interface
2K Buffer, Expandable to 10K! .

MW-350 (Fo,V1C-20,C-64&C-128)•• • • $54.95
InpuVOutput Card

16-Channel Analog Multiplexer
MW-611 (Fa< c-64 and C-128)••• _• $199.95

TRS-80ITANDYJJ COMPATIBLE
ACCESSORIES

Now Compatible
With C-128!
RS232 Adapter
for VIC-20, C-64

and C-128

TRS-80 MODEL I, III 16K EXPANSION
TRS-16K3 200ns (Model III)• . . . . . . . . .. $5.95
TRS-16K4 250ns (Modell)• . • . . .... •. . $5.49

lRS·8 0 eOIDR AND eOIDR II 64K EXPANSION
TRS-64K-2. . • • . • . • . . . . . . • . • • •. . . ... . $7.95

New models only ­
TRS-Co-Co-Incl. 2-50464 's (41464's) . . •. $10.95

lRS-80 MODEL 4, 4p,& 40 64K1128K EXPANSION
TRS-64K-2. . . . • . . .. . . ... .. .. . . . • . • .. $7.95
Expands Model 4 from 16K-64K or Model 4 (Gate Array
Version), 4P and 40 from 64K-12 8K

TRS-64K-2PAL. . . . . . • . . . . . . . . . . .. ... $14 .95
Expand s Model 4 (No n-Ga te Array Version) from 64K to 128K

E-~P-A-N-D TAS-BO MEMORY
All kits come complete wilh documentation

TANDY 1000 Multifunction Board
with Clock Calendar

Expan d th e memory o n yo ur Tandy 1000 (128K Versio n) to as
much as 640K.Complete with an RS232 POrt. clock/calendar,
RAM Disk Printer Spo o le r and on-board OMA co ntrolle r chip.

MTAN-256K Includes256K RAM $179.95
MTAN-512K Includes512K RAM• . . . . . . . . $209.95

lRS-8o MODEL 100 8K EXPANSION
M1008K. . . . _• • • . . . . $19 .95 ea. or 3 lor $54.95

lANDYMODEL 102 8K EXPANSION
M1028K. . • . • • .• • • • . . • • . • . • • • • •. .. . . $9.95

lANDYMODEL 200 24K EXPANSION
M200R. • . . . • . . • . . . $59.95 ea. or 2 lor $109.95

TANDY 1000 Expans ion Memory
Half Card

Expand the memory of your Tandy 1000 (128K Version) as
much as 640K. Also inclu des a DMA controller chip.

TAN-EM256K Includes256KRAM $ 99.95
TAN-EM512K Includes512KRAM. . . .. • . . $129.95

Options lor TAN-EM256K1512K
TAN.oC Plug-in Clock optio n chi p (only)•• • • • • • 539.95
TAN-D RAM Disk Print er Spoo ler Softwa re (only) 539.95
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We stock the exact parts, PC board and AC adaptor for Radio Electronics
February 1984 article on building your own Cable TV Descrambler.

]Ft~]Ft~~ $~~.~~
Includes all the original resistors, capacitors, diodes, transistors,
integrated circuits, coils, IF transformers (toko BKAN-K5552AXX).

~~~ $Jl~.~~
Original etched & drilled silk -screened PC board used in the article.

~~~~ $Jl~.~~
Orig inal (14 volts DC @ 285ma) ac adaptor used in the artic le.

S opoE oC oI oAoL oS
BOTH #701'&#702 Now$39

ALL THREE #701, #702 &#704 Now$49
Add $2.50 shipping and handling - $4.50 for Canad ian orders

We also offer quantity Discounts on 5 or more units

FREE Reprint of Radio Electronics article (February 1984) on Building Your
Own CABLE TV OESCRAMBLER with any purchase of above.

CfJ
o
Z
o
a:
I­o
W
-l
W

o
o
-c
a:

60-cHANNEL

CABLE ~
CONVERTER -
WITH INFRARED REMOTE CONTROL

SC-60R CONVERTER. $69.95
Thousands of these converters sold nationally for $1 19.95
We offer you this same type of converter for only $69.95
All converters are NEW, with Full manufacturer's WARRANTY.
FEATURES:
o Full 60 Channel Capab ility
o Cordless Infrared remote contr ol
o Ultra- Stable Synthesized tuning
o Microprocessor contro lled PLL
o Wo rks on all TV models, channel 3 outp ut
o Standard/HRC Switch for compatibility

with all Cable Systems
o Will work with all types of externa l descramblers

Add $3.50 Shipping and Handling
$4.50 on Canadian Orders

ORDER
TOLL FREE

1-800-227-8529
rIT:S1 inside MA 617-695-8699 ~
~ VISA, MASTERCARD or C.O.D.~

JibJ
ELECTRoniCS,Inc.
P.O. BOX 800R • MANSFIELD, MA 02048
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MARK V ELECTRONICS INC., INFORMATION : 1-818-282 -1 196
248 EAST MAIN STREET. SUITE 100. MA I L ORDERS : P.O. BO X 6610
ALHAMBRA. CA9 1801 ALHAMBRA CA 9 1802.
TELEX 3716914 MARK 5

1-800-423-3483
TO L L F REE F O R OR D ERS PAI D
B Y MASTER OR V ISA C AR D
N CAL. : 1-800 -521-MARK

CALL OR WRITE FOR A FREE CATALOG - OVER 60 HOT & WELL-QUALIFIED ITEMS FOR YOUR SELECTION!

. $65 .00
.... 175 .00

REMIX records yourselfl

- : . - - --- - - ----- , _ .
- -- -- - .

TA-2400A ELECTRONIC ECHO AND
REVERBERATION AMPLIFIER

As a resu lt of th e adv anced tec hno logy, this uni t can cont rol
va rio us co lorf ul tight bul bs, th e vi sual eff ect of wh ich IS most
suitable in p lace s like party, d isco , elect ro n ic game cent re and
also in Iightings for adv ert isement. Tota l output power IS
300QW OOOOW,Ch.) w h ich m eans that it can co nt ro l 30 pi eces
o f lOOW or 600 pieces of 5W co lo r tig ht which is eno ugh for
m ost usages.

Kit
Ass. with tuted

This amplifier consists o f three sup er low TIM different ia l
stages . and Hi tachi 2SJ49!2SK 134 ma tch pai r " M OSFEr as
output com ponent whose f req uency respon se and transient
response is superior to the other power transistor. Therefor e
th is amplifier ha s h igh -f idel ity and supe rio r analytic power
ove r th e entire Aud io Spec t ru m . It is su it abl e-for reproducing
class ic and mo dern music. Heavy Dut y Heat Sink w ith 28
rad ial fins is included !
Kit . . . . . . . . . . . . . . .. . . . $55 .00
Met al Cabinet/X'Former (Optional) $23 .90/ $19.88

120W MOSFET POWER AMPLIFIER
TA-477

: • 0

T his unit com bines the most advanced B.B .D. tech niq ue
with h igh qua lity Jap an m ade compone nts. It has th e
following FE A TURES:
It can generate var io us reflect io n and reverberation effects.
It has 3 spec ial eff ect co nt rols w hic h incl ude rever ber at ion
control , de lay control and dept h co nt rol. Special eff ect
can be made in yo ur reco rd tapes by su ing t h is mo de l. A ll
k inds of inf ield sound effect can be o bt ai ned by sk i lf ul use
o f th is control. It has LE D d ispla y to sho w ref lect io n and
reverbe rat ion .

A ss. w it h tested ..... $ 99 .85

HIGH QUALITY
MULTIPURPOSE PRE- MPLIFIER
TA- 2500 •
-'"
j~~ru~

Th is specia lly de signed pre -am pli fi er incl udes a pr ofe ssion al
GRAPHI C EOUALIZER TONE co nt ro l system and ha s a gain of
± 12dB . Frequency response exte nds from 5Hz to 20K.Hz. so
as to en sure be st perf ormance in whatever adverse ccndi­
ti on . It can accept input f ro m va rious magnetic cart ridge,
recor d deck, CD play er and tune r ; its outp ut can be con­
nect ed to all kinds of power ampli f ie r!

Assem b led with tuted $82 .00

TA-8oo

. .. . .. • . $50 .00
. S60.oo

Kit .
Ass . wi th tes ted .

Freque ncy Rang e : 10Hz - 150MH z
Even t Cou nter : 0 to 99999999 counts. IS Dtgit )
Inpu t sensi tivi ty : KHz rang e 10Hz - 10Mh z 50mV rm s

M Hz ran ge 1M Hz - 150M Hz 40m Vrm s
Resp on se t ime : 0.2 second.
Hold Fun ct ion : Holrl the last Input sig nal
Pow er Supply : DC6V Battery or DC9V 2S0MA Adapto r.
DImension : g1AJR )( 6 11J16 R

l( 23ta''

Assembled with tuted _ $9'9.00

TA--3000

150MC Universal Digital
Frequency Counter SM.-100

KIT ONLY $25.00
Yo u can own a stereo TV f rom today ! Th is sim u lato r is a
spec ial des ign of usi ng the most advanceable mo no p lois ed
L.S.1. It p ro duce d a supe rior ana log ste reo eff ect sinc e the
L.S.1. Is equa lle d 60 pes. of LOW NOISE FET &:TRANSISTOR.
Th e simu lator can even h el~ yo u to pr om ote your tele v ision
from a no rm al one to a special o ne with a Hi -Fi STEREO func ­
non. Ou r simulato r is also app lic ab le to any othe r 'm ono
source s' i n coveri ng it to A NA LOG STEREO. Undoub ted ly . it is
the m ost adva nc ed equipment for every fami ly . wh i le it
should co ntribute to your listeni ng pleasure.
Ass . with tested . . . . . . $30 .00

sow + SOW DC lOW TIM
PRE-MAIN AMPLIFIER

NF-CR BI-FET IC PRE-AMPLIFIER
WITH 3 WAY
TONE TA-2800

CONTROl!
Kit . .
~

Kit . . . .. .. . .. .. $49 .85
Metal Ca binet/X'Fo rmer (Opt io na l) 123 .90/$22.00

+-<>--+-<: 0 I~~ 0 >-++

NOW
PAY

LESS!

. $22.80
000Q000000>

• Santa Clau s is co mi ng to
town

• J oy to the wor ld
• I w ish you a m erry X' mas
• Har k, t he hera ld Angels

sing

• Ro w yo ur Boat
• Happy Birthday
• H ome sweet home
• Me lo dy on purple

bamboo

: 1 0

TA -l 000A

100W DYNAMIC CLASS "A"
MAIN POWER AMPLIFIER

,1ltIJ,
~ ....... .'

I ~ ..:,t

T A·50A C IC-48 1E
• Jingle Belt
• Si le n t night
• Ru do lp h, the red-nosed

rein de er
· 0 co me , All ye f aithfu l

TA-50B CIC-482E
• Lo ndon Bridge is falling

Dow n
• Are yo u Sleep ing
• T oy Sy mp ho ny
• Wiegenl jed

MULTIPURPOSE MELODY 60W VERSATilE STEREO COLOR LIGHT CONTROLLER

~~~~~~~~O~S: POWE.~..~g~~!ER TA-,102 TY-23B iIiIIIiI
Best for

Output Po wer : SOOmw Party !

~~~~~~r;~~::a ~c;=,~t5~ l OOmA TA·50 A/B
It ca n also be used as a d oor bell , I A.
mu sical box and elect ro nic alarm . _ Best kit fo r X' mas ! _ I

Th is powerf u l dyna mi c bias class" A " circu it m akes thi s' unit
un ique in its c lass. Crysta l clear 100W R.M .S. POWE R output
will sat isfy th e mose picky HI . FI fans. Th is is a single channel
ampli fier . If you need a ste reo effec t you can buy two to m ake
a total o f 200W DYNAMIC POW ER!
Over 3000 KITS ARE SO LD IN THE STAT EI
K;, .. .. .. $45.50

T, lk push bUll on for voic e , nnouncement of time
Re. d cu t: twelve hours system dlspl,y for hour. minute. second (by colon
fllSh l. AM &.PM
Olspl, y three dlSplly modes of time. • I, rm time & d. le
Alltm : on off sWllch With thirty seconds vctce alar m
Snooze reminder voice ala rm of thIrty seconds atter 4 minutesof !IrS!vo ice
ate rm

6 Volume' IWO level of voice output
7. L.ngu. ge IV.II.ble: EngliSh. M.n du ln.
PAR ROT 8501 $ 11.75 NOT A KIT!
M YNAH 8504 $16.90

' 0 QITO : ~ : 0 ~ : :

CORDLESS SOLDERING IRON
RECHARGEABLE ~~

No . 620 ~

The m ost perfect handy , lig ht we ight soldering iro n for Wo rk­
sho p, Home, Ho bby &:Outdoor w ork .. .
Includ es Ul approval cha rger &:clea n in g spong e.
W ith bu i ld -in so lder point ill umi natio n.
Ea c:h set , .

..-.0' 0 0 >++-<>-+-< I 0

TALKING CLOCK

Model No . Descnc nc n K t t /Auembl~d UnIt Pri ce Model No Oescnc nc o Kl t /AnemblM Unit Pri ce

TA - OOl lW Mini Amp lifier K,' $3.90 TR - 355 A . B 3·5A REGUL AT ED DC POWER SUPPLY K,' $10.68
TA - 006 6W Min i Am plifi er K., '$4.92 TR - 503 0-50ViJ A POW ER SUPPLY W ITH SHORT CIRCUIT BREA K
TA - 00 7 12W Stereo Pow er Booster K" $8 .00 & OV ERLO A D PROTECTOR K" $12.30
TA - 008 ACIDC SHOULDER AMPLIFIER Au $48 .00 TR -l 00 0·15 V 2A REGULATED DC POWER SUPPLY Au $69. 50
TA - 10 STEREO PRE·AMP LIF IER WIT H MAGN ETIC M IC A MP K" $6 .00 K, ' $59 .SO
TA -SO A . B MU LTI ·PURPOSE ME LODY GENERA TOR K,' $10 .76 TY- 1A MK4 BATTERY FLUO PESCENT LIGHT K" $399
TA - 120 PURE CLASS "A" MA IN POWER AMP LIFIER K" $25 .00 T Y-7 ELECTR ONI C TOUCH SWITCH K,' $5.SO
TA - 202 20W AC/D C ST ER EO AMP LIFIER Au $60.00 TY-l1A MUL T I·FU NCTIO NA L CONTROL R ELA Y K,' $3.99
TA- 300 30W Multl ·Purp ose Single Channel Amp. K" $ 11.07 TY -1 2A DIG ITA L CLOCK WITH TWO T IMER K,' $13 .86
TA-302 row Stereo Pow er Booster K., $50 .00 TY-1 3 COLOR LED VU METER K', $17 .50

Au $60 .00 TY -1 4 ELECTR ON IC SHOCK K,' $3 00
TA-323A High Qu,lIty 30W+30W Stereo Ampli f ier K., $24.60 T Y-1 8 HI GH PRECISION SOUND CONTROL SWIT CH K" $7 ,68
TA- 3221 row IC Stereo Pre-Ampli fi er & Power Amp ll f il' f K" $29 .50 T Y-20 SUPER SENSITIV E AUDIO LEVEL INDICATOR K,' $19.50
TA-400 40W TR A NSISTO R IZ ED MON O·AMPL IFIE R K,' $tJ .84 T Y- 23B COLOR LIGH T CONTROLLER K,' $65 00
TA- 477 120W MOSFET POWER A MPLIFI ER K., $55 .00 Au $75 00
TA - 800 isowDC LOW TIM PRE·AMPLIFIER & POW ER AMP. K., $49 .85 TY- 25 SPEAK ER PROTECTOR K., $9 .50
TA- 80 2 160W PURE DC ST. POWE R AM P. W !SPK. PROTECTOR K., $3995 TY- 35 FM WIRE LESS MI CROPHONE K., $768
TA - 820A 120W OCl DC PRE·MAIN & ST EREO A MPLI FIER K" $43 .00 TY - 36 ACIDC QUA RTZ DI GITA L CLOCK K" $16 92
TA- l 000 A 100w DY NA M IC CLASS " A" MA IN POWER A MP (MONOI K., $4 5.50 T Y- 38 SOUND OR TOUCH CONTROL SWITC H K., $10.00
TA- l 500 2DOWNEW ClA SS " A- DC STEREO PRE·MA IN AMP K,' $67.00 TY-4 1 MKllI INFRARED REM OT E CONTRO L UN IT K., $25 00
TA -2400A EL ECTRONI C ECHO AN D REVERB ERATI ON A MP A" $99 .85 Au $30 .00
TA- 2500 HIG H QUA LI T Y MULTI·PURPOSE PRE·AMPlIF IER Au $8 2.00 TY-42 BAR /DOT LE V EL METER K,' $2 1.00
TA- 2200 DC FET SUPER CLASS " A" PRE.AMPlIFIE~ K" $38 .00 TY - 45 BAR IO OT AUD IO LEVE L o lSPLA Y K,' $34 .95
TA-2800 NF·CR BI·FET PRE-AMP (WIT H 3WAY TONE CONTROLI K., $36 .80 TY-47 SUPER IOR ELECTRONIC ROULETTE K,' $16 .92
TA-3000 STERE O SIMULATOR Au $3000 YA MA TO 400 1 3'h DIGIT AL MU LTIMETER ~ SET $3380

K., $25.00 Tl l CO TH[RMOM[lER cioo, WIlN ... OUT DOOR SENSOR @SET $20 .00
SM- 43 3112 MULTI·F UNCTIO NALLED D.P.M. K., $29 .23 T2 LCD TH[ RMOM[ TERCLOCK WIf-- &. C" ME.ASURING @SET $18.00

Au $3500 85Qo< TAL KIN G CLOCK M YNA H IGOLDEN OR BLA CK) til SET $25 .00
SM- 4B 4 112 HI·PRECISIO N D.P.M. K" $3800 NO. 620 CORDL ESSSOLD ERING IRON RECHAR GEABLE (i SET $22.80

Au $43 .00
SM-1 oo 150MC UNIV ERSA L DIG ITA L FREQUENCY COUN T ER Au $99 .00 Au"Auembled form. It IS full y ChK krd and tested .
TY- 43 3 112 DI GIT AL PANE L METE R K" $2B.00

T ERMS : Minimum order : $ 10.00 . Charge card order $20.00 . No C.O.D . ! Check & Money order , phone order accept. CA. residents must in­
clude 6.5% sales tax. Prices are subject to change without notice . Al l merchandise subject to prior sale. Shipping & handling : Inside L.A. 5% of
total order (Min. $ 1.50). Outs ide L. A . 10% of total or de (Mi n. $2 .50 ), Outside U.S.A. 20% of tota l order (Mi n. $5 .00). Shipped by UPS grou nd.
HOUR S: Mon-Fr i 9 :30 to 5 :00 , Sat 9 :30 to 1:00 (PACIF IC TIM E) K~l~

NATION-WIDE DISTRIBUTORS WANTED FOR OUR PRODUCTS, QUANTITY D ISCOUNTS AVAILABLE! .~ ..-=..
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Detects
alpha,
be ta,ga mma, I
x-revs & more.

5~i~h~~g_ r;O~eR/hr.

$199
Cat a- l 000

Can't
happen
here?

Geiger
Counter



R-E Reader's Special
Take care of your computer!

Thi s se lectio n of Tech Spray co mpute r care
produc ts is perfect for home or office comp uter
maintenance! Th e ki t inc ludes: 3 oz. Precision
Du ster; 3 oz. Zero Charge Anti-Static Screen
& Keyboa rd Cleaner; 3 oz. Zero Charge Anti
St at (for car pets & counte r ~opsl ; 2 oz. Cabinet
Cleaner; 12 Ant i-Sta t ic Wipes; 12 Lint-Free
Abso rbent Wi pes; 12 packets of Ant i-Static
Hand Loti on ; 10 A nt i-Static Swa bs. Save
mon ey now and your compute r later!

"DH:hclean'.1995
COMPUTER CARE KIT Cat X-352 0

IRCLE 95 ON FREE INFORMATION CARD
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1,.....
llMlTE D

WARRANTY

1,.....
LIMITED

WAAR,ll,HTY

TE:MW.4P
Clamp-On/DMM
• Measures AC current via
clamp . High qua lity built­
in DMM measures DC
vol ts, AC volts, resistance,
AC curre nt . Peak hold
• Data ho ld . Audible
continuity buzzer . Test
leads and carrying case
includ ed. For detailed
specifi cations call for a
complete Tenma catalog.

TE:MW.4P
Combination DMM/
Capacitance Meter
• Measures voltage, AC and
DC cur rent up to lOA
• Resistance up to 20Mohm
• Capacitance up to 20/l F
• Built - in transistor tester
• Test leads and carrying
case includ ed. For detailed
specif ications call for a
comp lete Tenma Catalog

#72-045

$74~?

~~ #72-395

-=:.J $84~P

THE NAME YOU CAN
TRUST IN ELECTRONIC
TEST EQUIPMENT

•

TE:MW.4P Digital
LCR Meter
• Measures induc tance,
capac itance and
resistance . L = 1/lH-200H,
C =.1pF-200/lF, R =
.010hm-20Mohm
• Carry ing case inc luded.
For detailed spec ificatio ns
call for a comp lete Tenma
catalog.

#72-370 . 1

$14995 w~E~
(ea.)

1
YEAR

LIMITED
WARRANTY

TE:MW.4P 30A Power Supply
• Output voltage: 1-15VDC • Lighted cross needle
meter: Disp lays voltage, current and power
simu ltaneously. Output current: 30A, 24A
cont inuous . Fan coo led

#72-035

$227~P

TE:MW.4P Combination Function
Generator and Frequency Counter
• Six digi t display . Output range: .2Hz-
2MHz: seven ranges. Counter range: .1Hz­
10MHz • 5-15V TTL and CMOS output
• Wave forms: sine, triangle, square, pulse,
and ramp. For detailed specifications call for
a complete Tenma catalog.

#72-380

$219~P
TE:MW.4P 120MHz Frequency

Counter
• Eight d ig it LED display . Measurement
range: .1Hz-120MHz • High input sensit ivity
of 20mV RMS. For detailed spec ificat ions call
for a comp lete Tenma catalog.

- #72-375

$189~?

SOURCE NO. RE-27

,.....
LIMITED

WARRANTY

1

A PREMIER Company

MCM ELECTRONICS

#72-430

$159~P

TE:MW.4P 4112" Digit Multimeter
• True RMS AC voltage and current functions. Built-in
frequency cou nter, 20KHz and 200KHz range. Data hold
feature. Measures AC and DC voltage/current, resistance
and frequency. Carrying case included.

858 E. C O N G R E S S P AR K OR. .CENTERVILLE, OH 45459

(5 1 31 434-0031

We also have ... a fu ll line of test equipment , computer
accessories, telephone accessories, speakers, television
parts, flybacks , yokes, switches, fuses, lamps, capacitors,
resistors, cartridges, styli, wi re, CATV equipment, the largest
selection of original Japanese semiconductors in the country
and more.

Be Sure To Call For Your FREE
Catalog! Over 6,000 Items!

e $10 minimum order. $1.00 charge for ord ers
und er $10.

e$2Ominimum charge card order.
eOrders shipped UPS C.O.D.
eM ost orders shi pped within 24 hours .
es ares office open 8.30 am to 7:00 pm Saturdays

10;00 am to 3 pm EST.
- For prepaid orde rs add $2.75 for shipping and

hand ling .
- Should shipping and handhng charges exceed

$2.75. the balance due will be sent C.O.D.

Terms:

#72-320 SPECIAL!

~$349~a?

TE:MW.4P 20MHz Dual Trace Oscilloscope
• Two high quality 10:1 probes inc luded . For detailed
specif icatio ns call for a comp lete Tenma catalog .

CALL TOLL FREE 1-800-543-4330
In Ohio 1-800-762-4315 • In Alaska and Hawaii 1-800-858-1849

I
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lIMlnO
WARRANTY
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J-800-344-4539
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INFORMATION UNLIMITED
P.O. BOX 716, DEPT. N1 AMHERST. NH 03031

PLANS-All Parts Available in Stock
• LC5 BURNINGCUITI GC02LASER $20.00
• RUB3 RUBY LASER RAY PISTOL 20.00
• BTC51.5 MILLION VOLTTESLA COIL 15.00
• PTGl PLASMA TORNADO GENERATOR 10.00
• GRA1- GRAVITYGENERATOR 10.00
• MAGNETICCANNON PROJECTOR 10.00

KITS-Includes Plans and Parts
• LHC2K SIMULATED RED/GRN/YEL LIGHT

LASER . . . . 34.50
• BTC3K 250,000 VOLT TESLA CO IL 159.50
• 10G1K ION RAYGUN 109.50
• PSP3K PHASOR SHOCK WAVE PISTOL 49.50
• STG1K-STUN/PARALYZINGGUN 39.50
• INF1K INFINITY TRANSMITTER 134.50
• MFT1 K 2-3 MILERANGEFM VOICE

XMTRPCBOARD . . . . . 49.50

ASSEMBLED AND TESTED PRODUCTS
• LGU30 RED l MW PORTABLEHENE

LASER. . . . . ... . 349.50
• TCL30 SOLI D STATETESLA COIL 35KV 84.50
• IPG50 POCKET PAI NFIELD GENERATOR 64.50
• BLS10BLASTER DEFENSEWEAPON . . . 89.50
• ITM1 0-l00KV SHOCK AND STUN GUN 99.50
• PPF10 PHASOR PAINFIELD PORTABLE249 .50
• SNP20 SECURITY PHONELISTENER. . . 99.50

• CATALOG CONTAINING DESCR IPTIONS OF
ABOVE PLUS HUNDREDS MOREAVAILABLE FOR
$1.00 OR INCLUDED FREE WITHALL ABOVEOR­
DERS.

PLEASE INCLUDE $3.00 PH ON ALL KITS AND
PRODU CTS. PLANS ARE POSTAGE PAID . SEND
CHECK . MO, VISA. MC TO:

SEND POSTCARD FOR COMPLETE LI ST
OF ROBOTICS
PART S

SmconValleySurpIus
415-261-4662

10 AM- 6PM CLOSED SUN b. MaN

BUILDING A ROBOT 7
MOTION PACKAGE

DIRECT GEAR DRIV E FOR
WHEELS 12 INCH OR LARGER

INCLUDE S:
2EA DC MOTOR S
2 EA16: I GEARBOXES
2 EA24 T OOT H STEEL SPUR GEARS
2 EA60 TOOTH NYLON IDLE GEAR S
2 EA235 TOOTH 121NCH DRIVE GEARS

MOTOR, GEARBOX, & IDLE GEAR ARE PRE­
ASSEMBLED. DRIV E GEAR IS READY TO
MOUNT ON YOUR WHEEL .

TERMS : COO OR PREPRI O ONLY . PREPRI O'RLLO\.l 2 ~EKS

FOR CHECK TO CLERR. COO' CRSH OR CERT I F I EO CHECK
ONLY. ROO $ 1.90 .0FFE R GOOO ~ I LE SUPPLI ES LRST.
STORE PR I CE MRY a I FFER. PR I CES MAY CHANGE

VDC RPM NO LOAD STA LL MPH P ARTIAL
1-'-:=-=t=--'"-+:=:=::-:::7.C:=+'--;:--;;--:7.±~DATA

24 34 BOO MA 1O OAMP 1.25 LI STING
lB 27 600 MA 7.5AM P .96 SEND FOR
12 IB 50 0 MA 5.0 AMP .64 COMPLETE
6 B 450 MA 2.5 AMP .2 1 LI STING
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ADD
$450
$600
$800

$1050
$1 250
$1650
$2000

. $2500

Service & Shipping Charge Schedule
Continental U.S.A.

FOR ORDERS
$25 ·$100 ..
$101·$250
$251 ·500 .
$50 1-750 .
$751-1.000 .
$ 1.00 1-1500 __
$1.501-2000 ..
$2.0 0 1 a nd Up .

ASK FOR FREE CATALOG.
Money orders, checks accepted . C.O.D.'s require 25% deposit .

. J

Toll Free

800-645-9518
InNY State 800-832-1446Fordham

260 Motor Parkway, Hauppauge, NY 11788


