


TEK 2213A12215A12235
DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

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

The industry
standard in CRT
performance.
Crisp, easy-to­
read, bright CRT;
14kV acce lerating
potential , prov ides
high writing rate
and small spot
size. Full size 8x10
cm display for
measu rement
accu racy.

Display controls
are flexible and
easy to use. Sep­
arate intensity
contro ls reduce
bloom ing in alter­
nate sweep mode .
Focus tracking
minimizes control
adjus tment and
BEAM FIND elimi­
nates confusion .

Vertical sys-
tem provides
measurement
assurance. Flat
transient response
and high accu racy
ensures true
reproduction of
your signals. Fast
risetime and high
bandwidth is well
suited for a variety
of measurement.

Perform delayed
sweep measure­
ments accurately
and easily. Both
sweeps can be
displayed alter­
nately making dit­
ferential measure­
ments easy and
accurate (1%).
An interlock ing
SEC/DIV control
simplifies se~-up .

Stable hands-off
triggering . p.p
AUTO detects sig­
nal peaks, then
sets the trigger
level for you. Dis­
play asynchronous
signals using
VERT MODE trig­
ger ing . Indepen­
dent TV field and
line select ion.

Front panel laid
out by function
for ease of use.
Color cod ing aids
the user in opera­
tion. Functions
and mode s are
placed logically.
All nomenclature
is clearly labeled ,
and protected
behind a scratch­
less Lexan surface .

Ourdirectorderlinegets
youthe industry's leading
price/performance portables ...
andfast answersfrom experts!
The 60 MHz single time base delay
2213A, the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliability and affordabi lity, p lus the
indu stry's first 3-year warranty*
on labor and parts , CRT included.

The cost:just$1275for the
2213A, $1525for the 2215A,
$1750 for the 2235.t Even at
these low prices, there's no
scrimping on performance. You

have the bandwidth for digital
and analog ci rcuits. The sensitivity
for low signal measurements. The
sweep speeds for fast logic fami­
lies. And delayed sweep for fast ,
accu rate timing measurements.
All scopes are UL Listed and GSA
approved .

You canorder, or obtain
literature, through theTek
National Marketing Center. Tech­
nical pe rsonnel, expert in scope
app lications, will answer your
questions and expedite delivery.
Direct orders include comprehen­
sive 3-year warranty*, operator 's

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

Order toll free:
1-800-426-2200,
Ask for Rick.
In Oregon, call co llect:
(503) 627-9000.
Or write Tektronix, Inc .
P.O. Box 1700
Beaverton , OR 97075

Tektronixe
COMMITTED TO EXCELLENCE

Copyright co 1985. Tektronix. Inc . All right s reserved . # TIA-439-3 . t Price F.O.B. Beaverton, OR. ·3- year warranty includ es CRT.
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COVERl

Is there a variab le power supply on your
electronics workbench? Then consider
bu ilding one like the one shown on our
cover. It has three pairs of comp lementary
outputs: the fi rst pair is dua l-tracking, wh ile the outputs of the
secon d pair are independent ly adj ustable . The third pair is used as a
precision vo ltage reference.

The supply is versati le and easy to build. We'll show you how to
increase its current capacity, and how to build it with only the outputs
you need . For more information , see page 53.

NEXTMoNTH
THE NOVEMBER ISSUE IS

ON SALE OCTOBER 3

BUILD A VIDEO TIllER
Now you can superimpose t it les and symbols d irectly
over video images!

ALL ABOUT EMI
Electromagnetic interference, it s causes, and it s
cures .

BUILD A PULSE GENERATOR FOR YOUR WORK­
BENCH
It features external triggering, sync ou tput, CMOS o r
TTL o utputs and more!

HOW TO SERVICE COMPACT-DISC PLAYERS
It will become increasingly important to know how.

HOW TO DESIGN WITH DIGITAL IC'S
All about di gi tal counte rs.

As a serviceto readers, Radio-Electronics publishesavailableplansor information relating to newsworthy products, techniques
and scientific and technological developments. Becauseof possible variances in the quality and condition of materials and
workmanship usedby readers, Radio-Electronics disclaimsany responsibilitytorthe safeand proper functioning of reader-built
projects based upon or from plans or information published in this magazine.

Since someof the equipment and circuitry described in RADIO-ELECTRON ICSmay relate to or be covered by U.S. patents,
RADIO-ELECTRONICS disclaimsany liability for the infringement of such patents by the making, using, or selling of anysuch
equipment or circuitry, and suggests that anyone interested in such projectsconsult a patent attorney.
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Scanners
Commun ications Electronics:

the world's largest dist ributor of radio
scanners, introduces new scanners
and scanner accessories from J .1. L.,
Regency and also Uniden/Bearcat.
Chances are the police, fire and
weather emergencies you'll read
about in tomorrow's paper are coming
through on a scanner today.

NEWI Regenc~ MX7000-K
List price 5699.95/CE price S4 2 9 .00 / SPEC IA L
1o-Band, 20 Channel. Crystalless • AC/DC
Fre q ue ncy ran ge: 25-550 M Hz. co ntinuous coverage
and 80 0 M Hz . to 1.2 GHz. co ntinuous coverage
In ad d it io n to normal scanner listen ing, the
M X7000 offersCB, VHF, and UHFTVaudio, FM
Broadcast, all a ircraft bands (c iv il and milit a ry),
8 0 0 MHz comm unicat io ns, cel lu la r te lephone ,
and whe n c o nnecte d to a printeror CRT, satell ite
weat he r p ic tu res .

NEWI Regency® MX5000-K
Lis t pr ice 55 99 .95 / C E price S3 2 9. 00 / S PEC IA L
MultI-Band, 20 Channel. No-crystal scanner
Search . Lockout. Priority . AC/DC
Se lectable AM-FM modes • LCD display
World's first continuous coverage scanner
Frequen cy range: 25-55 0 MHz. continuous coverage.
N ever before have so many fea t ures co me in
s uch a small pac k ag e. Th e Regency M X5 0 0 0
mobile o r home scanner has co ntin uous c over­
ag e from 2 5 to 550 MHz. That means yo u ca n
hear C B, Te lev isi o n a ud io, FM b roadcast sta­
t ions, a ll aircraft bands in cl u d ing m ili ta ry a nd
th e normal scanner bands, all on your c ho ice of
2 0 p rogra m m a b le c han ne ls.

NEWI Regency® MX4000-K
List price 5629.95/C E pr ice S299.00/SPECIAL
MultI-Band, 20 Channel. No-crystal scanner
Search. Lockout. Priority. AC/DC
Selectable AM-FM modes • LCD display
Bands: 30-50, 118 -13 6, 144-174, 440-5 12, 800 ' 950 MHz.
T he Regency MX4000 is gives coverag e in th e
s ta ndard VHF a nd U HF ra nges w ith t he impor­
tant additi on o f t he 8 00 M Hz. and a irc raft bands.
It features keyboard e ntry, m ultifunction liqu id
crystal d isplay an d varia bl e search inc re men ts .

NEWI Regency®Z60-K
List price 5379.95/CE price 5216.00/SPECIAL
8-Band, BO Channel • No-crystal s canne r
Bands: 30 -50,88'108, 118-136, 144-174 ,440-512 MHz.
C ove r your choice of over 15 ,0 0 0 f requenc ies
o n 60 c hannels a t the touch of your fi nger.

Regency
RH250

NEWl JIL SX-400-K
List price 5799.95/ C E price S469 .00/ S PECIAL
Multl-BandZ20 Channel . No-crystalScann e r
Se arch. ockout . Priority. AC/DC
Frequency range: 26·520 MHz co ntinuous coverage.
With optionally equipped RF conve rters 150KHz.·3.7 GHz.
The JIL SX-400 synthesized scanner is designed fo r
commercial and professional monitor users that de­
mand features not found in ordinary scanne rs. The SX'
400 will cover from 150 KHz to 3.7 GHz. with RF
converters. Order the followi ng RF converters fo r your
SX-400 scan ner. RF·1030· K at $259.00 each for
frequency range 150 KHz.·30 MHz. USB, LSB, CWa nd
AM. (CW fil ter required for CW signal reception); RF·
5080· K at $1 99.00 eac h for 500-800 MHz.; RF·80 14·K
at $199 .00 each for 800 MHz.-l.4 GHz. Be sure to
also order ACB-300·K at $99 .00 each which is an
ante nna control box for connection of the RFconverters.
The RC-4000- K data interface at $259.00 each gives
you cont rol of the SX·400 scanner and RF converte rs
through a compute r. Add $3 .00 shipping for each RF
convert er, data interface or ante nna contro l box. If you
need further information on the JIL scanners, contac t
JIL directl y at 213-926-6727 or write JIL at 17120
Edwards Road, Cerritos, Califo rnia 9070 1 U.S.A.

SPECIALl J IL SX-200- K
List price $499.95/C E sp e c ia l price $159.00
MultI-Band - 16 Channel. No-Crystal Scanner
Frequency range 26-88, 108-180,380-514 MHz.
The J IL SX-200 scanner tunes milit ary, F.B.I., Space
Satell ites,Police and Fire, Drug Enforcement Agencies,
Defense Department, Aerona utical AM band, Aero
Navigatio n Band, Fish & Game, Immigration, Paramedics,
Amateur Radio, Justice Department, State Department,
plus other thousands of radio frequencies most other
scanners can't pick up. The SX·200 has selectable
AM/FM receiver ci rcuits, tr i-switch sque lch seltings ­
signal, aud io and signal & audio, outboa rd AC power
suppl y - DC at 12 volts bu ilt· in, quartz clock · bright
vacuum fluorescen t blue readouts and dimmer, dual
level sea rch speed s, trHevel scan delay switches, 16
memory channe ls in two channe ls banks, recei ve fine
tune (Rll) ± 2K Hz., dual level RF gain sett ings- 20 db
pad, AGC test points for optional signal strength mete rs.

Regencv® HX1000-K
List p ri c e $329 .95/C E price $209.00
6-Band, 30 Channel • No Crystal scanner
Search • Lockout • Priority • Scan delay
Sidelit liquid c rys tal d isplay . Digital Clock
Freq uen cy ran g e: 3 D-50, 144-1 74, 440 -5 12 M Hz.
Th e new han dh eld Regen cy HX1000 sca nner is full y
keyboard programmable forthe ulti mat e in ver sat il­
ity. You can scan up to 30 channels atthe same t ime.
When yo u act ivate th e priority co nt ro l, you auto mat ­
ica lly ove rride all ot he r ca lls to listen to your favorite
f requency. The LCD di sp lay is eve n sidelit for nig ht
use. Order MA·256·K rap id c harge drop- in battery
charger for 579 .00 plu s 53 .00 sh ipping /h andling .
Inc ludes wall charger, ca rry ing case, belt clip,
fl exibl e antenna and nica d battery. Or der now.

NEWl Bearcat" 100XL-K
List pri c e $349 .9 5/C E price $229.00
9-Band, 16 Channel 8 Priority 8 Scan Delay
Search 8 Limit 8 Hold 8 Loc kout 8 AC/DC
Frequency ran ge: 3D-50, 118-174, 406 -5 12 MHz.
The world's first no-crysta l handheld scanner now has
a LCD channel display with back light for low light use
and ai rc raft band coverage at the same low price. Size is
1.'11" x 7V, " x 2'/. :' The Bearcat 1OO XL has wide frequen cy
coverage that includes all pub lic service bands (Low,
High, UHF and 'T' bands), the AM aircraft band, the 2­
meter and 70 cm. amate ur bands, plus military and
federal gove rnment freq uencies. Wow...what a scannert

Included in our low CE price is a sturdy carrying case,
earp hone, batt ery charger / AC adapte r, six AA ni-cad
batteries and flexible antenna. Orderyourscanner now.

NEW! Regency® HX2000-K
The World's Flrst800 MHz . Handheld Scanner
List price 5569. 95/ C E pr ice S359.00
7-Sand, 20 Channel • No-crystal s ca n n e r
Priority control. Search/Scan . AC/DC
Sidelit liquid crystaldisplay . Mem ory backup
Ban ds: 118-136, 14 4 -174, 440-5 12, 800-950 MHz.
The HX2000 scanner ope rates on 120V AC or 6 VDC.
Scans 15 channels per seco nd. Size 3" x 7" x 1V, ."
Includes wall charger, carrying case, belt clip, flexible
antenna and nicad batteries. Selectable AM/ FM modes.

MX7000

CIRCLE 79 ON FRE E INFO RMATION CARD

NEW! Bearcat(!) 800XLT·K
Li st pr ice $499 .95/C E price $329.00
12-Sand, 40 Channel. No-crys tal scanner
Priority control. Search/Scan • AC/DC
Bands: 29 -54, 118-1 74, 406-51 2, 80 6-91 2 M Hz.
The Uniden 800 XLT receives 40 channels in two banks.
Scans 15 cha nnels per second . Size 9Y4" x 4 'h " x 12V, ."

OTHER RADIOS AND ACCESSORIES
Panasonl c RF·2600·K Shortwave receiver 5179.00
Panasonlc RF-B300 ·K Shortwave receiver 5195.00
RD95·K Uniden Remotemount Radar Oetector 5139.00
RD55·K Uniden Visor mount Radar Oetector 5119.00
BC 20/20·K Bearcat 40 channel scanner 5274.00
BC 21OXW·K Bearcat 20 channel scanner .. , 5219.00
BC·WA·K Bearcat Weather Alert- 539,00
DXl OOO·K Bearcat shortwave receiver 5459.00
PC22·K Uniden remote mount CB transceiver S99.00
PC55·K Uniden mobile mount CB transceiver 559.00
Zl O·K Regency 10 channel scanner 5139.00
Z30·K Regency 30 channel scanner 5154.00
Z45·K Regency 45 channel scanner 5179.00
Rl 060·K Regency 10 channel scanner 598.95
MX3000·K Regency 30 channel scanner ,5189.00
C403·K Regency 4 channel scanner. . . . . . 569.00
Rl 06·K Regency 10 channel scanner 599.00
RH250B·KRegency10 channelVHFtransceiver 5329 .00
RU150 B-KRegency10 channel UHFtransceiver 5449.00
RPH41 D-KlO ch.handheldno-crystaltransciever 5399.00
Bel O·K Battery charger for Regency RPH41 0 579.00
MA256·K Drop-in charger for HXl 000 scanner. 579.95
MA257·K Cigarette lighter cord for HX1000 519.95
MA917·K Ni-Cad battery pack for HX1000 524.95
ECl O·K Programming tool forRegency RPH410 520.00
SMRH250·K Service man. for Regency RH250 520.00
SMRU150·K Service man. for Regency RUI 50 520.00
SMRPH410-KServiceman.forRegencyRPH410 5?0.00
SMMX7000·K Svc. man. forM X7000&MX5000 520.00
SMMX3000-KServiceman.forRegency MX3OO0 520.00
B·4·K 1.2 V AN, Ni·Cad batteries (set of four) 59.00
A·135C·K Crystal certificate 53.00
FB-E·K Frequency Directory for Eastern U.S.A. 512.00
FB-W·K Frequency Directory for Western U.S.A 512.00
TSG·K "Top Secret" Registry of U.S. Govt, Freq 515.00
TIC·K Techniques for Intercepting Comm. . , 515.00
RRF·K Railroad frequency directory 510.00
CIE·K Covert Intelligenct. Elect. Eavesdropping 515.00
A60·K Magnet mount mobile scanner antenna 535.00
A7D-K Base station scanner antenna 535.00
USAMM·K Mag mountVHF/UHF ant.w/12' cable 539.95
USAK'K~" holemountVHF/UHFant.w/I T cable 535.95
USATLM·K Trunk lip mount VHF/UHF antenna 535.95
Add $3 .00 shipp ing for all accessories ordered at the sam e time .
Add 512.00 shipping per shortwavereceiver.
Add 57.00 shipping per scanner and 53.00 per antenna.

BUY WITH CONFIDENCE
To get the fastest delivery from CE of any scanner,
send or pho ne your order directly to our Scanne r
Distribution Center" Mich igan residents please add 4%
sales tax or supply your tax I.D. number. Written pur­
chase orders are acce pted from approved gove rnment
agencies and most well rated firms at a 10% surcha rge
for net 10 billi ng. All sales are subjec t to availability.
acceptance and verif icat ion. All sales on acces sories
are final. Prices, terms and spec ificatio ns are subject to
change wit hout notice. All prices are in U.S. dollars. Out
of stock ite ms wi ll be placed on backorderautomat ically
unless CE is instructed diflerently. A $5 .00 add itio nal
handli ng fee will be charged for all orders with a
merchandise total under $50 .00. Shipments are F.O.B.
Ann Arbor, Michigan. No COD's. Most products that we
sell have a manufacturer's warranty. Free copies of
warrant ies on these products are available prior to
purchase by writing to CEo Non-certif ied checks require
bank clearance.

Mall ord e rs to: C o m m u nicatio ns El ec t ro n­
ics" Box 1045, An n Arbor, M ichiga n 48106
U.S .A. Ad d $7 .00 per scannerfor U.P .S . groun d
sh ipping a nd hand li ng in t he con t in enta l U.S.A.
For Canada, Pu erto Ric o, Haw a ii, Alaska , o r
APO/FPO d e livery, s hipping c harg es a re t h re e
t im es co nti ne nta l U.S. ra tes. If you have a Visa
o r M as t er Card, yo u m ay call and p iace a cred it
card order. O rd e r toll-fre e in th e U.S. Di a l
800-USA-S CAN. In C anad a, order toll -f ree by
calling 800 -22 1-3475 . Tel ex C E anyti me, d ia l
8 10-223-2422. If you are o utside th e U.S . o r in
Michi gan d ia l 3 13-9 73-8888. Orde r today.
Scanner Distri but ion Center- and CE logos are trade­
marks of Communications Electronics Inc.
t Bearcat is a registered trademark of Uniden Corporation.
; Regency is a federally registered trademark ot Regency
Electronics Inc. AO#090385·K
Co pyrig ht l:l 1985 Communications Ele ct ron ic s

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

C~OMMUNICATIONS
"ELECTRONICS INC.
Consumer Products Division
P.O. Box 1045 0 Ann Arbor. Michigan48106-1045 U.S.A.
Call800·USA·SCAN or ou tsid e U.S .A . 313·973·8888



WHAT'S NEWS

Phone-computer combination
is a portable office

Comm 88, a Minneapol is man­
ufacturer, has unveiled a complete
portable office hou sed in a 6 x 13
x 18-inch bri efcas e. Th e case
holds a Motorola cellul ar tel e­
phone, a n Epson Geneva
computer with f l ip-up 80-column
scre e n, a Mo torola Datalink
cellula r modem , an AC /DC re­
chargeable power system , and
data communication , word pro­
cessin g, and electric spreadsheet
software .

CELLULAR TELEPHONE, MODEM,computer
and software make up a complete portable
office, usable in a car or on the beach.

The Portable Office weighs 29
pounds and can be carried under
any airplane seat. It is compatible
w it h cell ular teleph on e syste ms in
more than 30 US cities . The user
can send and receive call s or trans­
mit data f rom taxicab s, boats , o r
even th e go lf cour se.

A built-in power sy st e m re ­
charges in two hours from either
AC or DC, and can even charge

when the equipment is in use. Op­
tions include an external ring-alert
fo r noisy areas, high -gain anten­
nas, and dual batteries for up to 16
hours between ch arges. Sug­
gested list price is $4,400.

Spaceborne lasers may
measure wind, humidity

Researchers at RCA Astro-Elec­
tronics (East Windsor, NJ) report
that they are developing space­
borne equipment to measure
wind, temperature, and humidity
in the Earth's atmosphere. The sys­
tem uses lasers to make the mea­
surements , reports Fred
Shashoua , manager of the project.
The first flights of the system may
be as early as 1989, he believes.

The lidar (LIght Detection And
Ranging) device uses a laser to
measure wind. Directed at an an­
gie to the approaching wind, re­
flection from the small particles al­
ways found in the atmosphere
gives the wind speed in the same
way that radar measures the speed
of larger approaching objects .

Mea suring temperature and hu­
midity is more complicated , states
Mr. Shashoua. Two lasers are re­
quired-one to act as a reference .
To measure humidity, one laser is
beamed at the area being
checked . The wavelength of the
light from that laser is t hat atwhich
absorpt ion varies most with
chan ges in humid ity. The other
laser radiates at a frequency not
greatly affe cted by changes in hu­
midity.

The difference in th e absorption
of the two laser light beams is com­
pared and used to determine hu­
mid ity.

For temperature, the laser is set
at a f requency at wh ich the absorp­
ti on by oxygen is great est (a point
in th e infrared not far from the

boundary of visible light). Oxy­
gen's absorption varies rapidly
with temperature, so comparing
the absorption of the light from
that laser with that of a laser set at a
frequency at which little oxygen
absorption takes place , yields an
indication of the temperature.

Information from the system is
expected to be valuable in help ing
aircraft avoid undesirable head­
winds, and to the military, because
heat-seeking and optically-guided
missiles are hindered by fog. It can
also reduce aircraft fuel consump­
tion and enhance weather fore­
casting .

Software package simulates
automatic factory layouts

Scientists of the General Electric
Co. demonstrated to the 14th in­
ternational Programmable Con­
trollers Conference a software
package that will enable manufac­
turing engineers to tryout auto­
mated factories before they are
built . The new software creates re­
alistic representations of factories
or parts of factories-complete
with icons that resemble robots,
forklift trucks , etc.-ot! the com­
puter's video monitor. Techniques
like those used in videogames
bring the simulated factory to life :
Work cells change color to indi­
cate whether they are machining a
part, waiting for material , or idled
for maintenance or repair. Forklift
trucks and automat ic guided vehi­
cles transfer parts from one ma­
chine to the next. Queues of parts
build up in front of so me ma­
chines , while others are waiting
for parts .

With this installation in place
and fed sufficient information , it is
possible-by simply watching the
simulated factory-to observe bot-

continued on page 6
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New and Used Electronic Test Equ ipment
Sales • Service • Rental. Leasing

Vll00A DC to 100 MHz Portable Readout Oscilloscope
FEATURES

• Character display of set-up information on CRT(VOLTS/DIV, TIME/DIV,
CAL or UNCAL, Delay Time, Trigger source, etc .)

• Cursor read-out function eliminates conventional calculation pro­
ceedures (V, 6 V, 6 V,*" 6 T, 1/ 6 T, 6 T,*" phase).

• Digi tal measuring function displays , DC voltage, AC voltage, and Fre­
quency.

• Comment display function allows user's comments to be displayed on
the CRT such as date and measurement data. Excellent for photo
documentation.

• 4 channel, 8 trace, DC to 100 MHz, High sensitivity 1 mV/Div, Delayed
sweep, Full TV triggering, Alternate triggering.

List Price $2,490.00 Sale Price $2,250.00

V-209 DC to 20 MHz Mini-Portable Dual-Trace Oscilloscope
• A three-way power supply takes the V-209 anywhere, anytime for

speedy field measurements.
• High sensitivity (1mV/div at 1OMHz) and fast sweep times (50ns/­

div) make the V-209 a valuable tool in R&D as well as servicing in a
wide variety of applications including computers and video equip­
ment.

• A Built-in TV sync separation circuit with easily selectable TV-V
and TV-H modes ensures stable observation of both vertical and
horizontal TV signal waveforms.

• An auto focus feature maintains constant trace without the
necessity of troublesome manual focus adjustments.

• The V-209 is just what it claims to be-a powerful field service tool
in a compact, lightweight package.

List Price $945.00

Portable Oscilloscopes

Sale Price $708.00

Model V-42 2 shown

CIRCLE 287 ON FREEINFORMATION CARD

MODELV-212 $461.00
DC to 20 MHz, 1 mV/d iv, Dual Trace. Features 6" Rectangular CRT(w/two
X10 probes).

MODEL V-422 $694.00
DC to 40 MHz, 1 mV/div, Dual Trace, D.C. offset for DMM Output,Verticle
Mode Trigger 6" CRT (w/two X10 probes).

MODELV·1050F $1,276.00
DC to 100 MHz,.5 mV/div, Quad Trace, Delayed Sweep . Full TVTriggering,
Alternate time base (w/two X10 probes).

Full 2 year par ts and labor warra nties on the above scopes.

HITACHI GSA CONTRACT NUMBER GSOOS57322

CALL US TOLL FREE • Master Charg e III ADD FOR SHIPPING AND INSURANCE
. VISA . COD $0 to $250 .00 ... . .. . . .. . . . . .. . . . $4.50

1-800-732-3457 • Money Order c:;c $25 1.00 to $600.00 . . . .. . . . . . . . . $6.50

• Check $50 1.0 0 to $7 50.00 . .. ...... ... . $ 8.50
IN CALIFORNIA TOLL FREE $751.00 to $1000.. .. . . . . . .... . $1 2.50

1-800-272-4225 Oller $ 100 0.00 . . .... . .... . . . . . . $15.00

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

LEAIER
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tlen ecks o r other imped im ents to
effi cient producti on , and re-d e­
sig n to prevent th em-add ma­
chine tool s to help those that are
overworked , install rob ot s wh ere
need ed , o r to chan ge layouts to
br ing th e prop osed faci lity to peak
effi ciency.

Telephone subdiv ision
announced by EIA

Th e C on sumer El ec tr oni c s
Group (CEG) of the Electron ic In­
dustri es Ass o c iat io n (EIA) ha s
formed a Telephone Subdivision.
The purpose, accord in g to Tom
Friel , President of t he CEG, is to
"e nable us to be more respon sive
to th e need s of this fast-growing
segme nt of t he co nsume r elec ­
troni cs indu stry."

Und er an agreeme nt between
EIA's Con sum er Electronics Group
and th e Information and Telecom­
municati on Group (ITG), and ap­
prov ed b y t h e EIA Board o f
Govern ors, CEG w ill coord inate
state legi slature acti v it y, co nd uc t
con sum er-aff air s programs, gathe r
and di sseminate sales data on th e
retail telephon e market , and co n­
tinue th e Intern ation al W inter and
Sum me r Con sum er Elect ro nics
Shows (CES). ITG will be respon si­
bl e for engi nee ring standards, re­
lation s w ith th e FCC, liaison with
th e Underwriters Lab oratori es,
and marketing services related to
the EIA stat ist ical program cove r­
in g te lepho nes.

A Tel eph on e Coo rd i na ti ng
Comm itt ee cons ist ing of compa­
nies fro m both CEG and ITG has
been estab lished . Membershi p on
that committee entit les a co mpany
to full pa rt ic ipa t io n and vo t ing
ri gh t s in t he te le pho ne subd ivi ­
sio ns of either group. That coo rdi­
nati on is expecte d to el im inate
duplication and permi t EIA mem-

bers to take full advanta ge of both
groups' resources.

Newest programmable ROM
has 15-ns access time

A new programmable read-only
m em o r y ( PRO M), with a 15­
nano second access time-the fast­
est in th e indust ry- has been de­
veloped by National Semiconduc­
tor of Santa Clara , CA. The new
PL87X288B is a programmabl e log­
ic de vice with five inputs , eight
outputs, a fixed AN D array generat­
ing al132 product terms, and a pro­
grammable O R array. Typical power
di ssipati on is 550 milliwatts. It op­
erates over th e commercial tem­
perature range-O to 70 degrees C.
(A 20-ns military t emp er ature
range devic e is also availabl e.)

Pricin g in 100-up quantities is
$2.20 each in plastic DIP and $3:10
each in ceramic.

New 3-D laser tracking system
will measure robot arm motion

A new st udy at the Nation al Bu­
reau of Stand ard s aim s to improve
great ly the measurement of per­
formance of a vari ety of industrial
robots .

Robot s are bein g used more and
more i n manu facturin g o pera­
ti on s, but th ere is no agreem ent as
to how th eir performance sho uld
be measured. Most manufacturers
qu ote fi gures for th e "acc uracy"
and " repeatabil ity" of th eir robot
arms, but these are " quasi-stat ic"
fig ures. But in many ope ratio ns,
kine matic measures of accu racy
and rep eatab il ity, t hat trace th e
robot arm's moti on as it moves in a
continuo us path at a rapid rate, are
necessary.

The prototyp e, develop ed by
th e NBS, co nsists of a sing le laser
interferom eter, a servo-controll ed
t rackin g mirror, a simi lar target

mirror mounted on t he robot 's
wri st , and a computer to con trol
th e system. It makes con tinuous
measurements of the position of
the target mirror while th e rob ot is
movin g at i ts normal workin g
pace. The measurements include
not only th e three spat ial dimen­
sio ns, but also the pi tch and ro ll of
the robot 's w rist .

In the f in ished devic e, precision
transducers w ill measure th e an­
gular rotati on of the mirrors and a
standard inter ferometer will mea­
sure the path length of th e beam.
Such a device, NBS resear ch er s
say, would be able to measure th e
po sition of an indust ria l rob ot arm
to an accuracy of 12 mi crom eters
(0.0005 in ch) over a 3-mete r (9.8
foot) cube , an accuracy of abo ut
one part in 100,000.

Videotape vending machine
accepts credit cards

A vending machine that rents or
sells pre-recorded vid eo cassettes
on the inserti on of a credit card
has been int ro duced by Cr edit
Vending, Inc. , of Phoeni x, AZ .

To rent a cassette, th e custo me r
simply places th e credi t card in the
machin e and ente rs t he ta pe's
number on a calculato r-type key­
board . The card is verif ied elec­
tronically, th e tape dispen sed, and
a receipt is issued. When the tape
is returned , anoth er receip t is issu­
ed. If a custome r fails to return a
tape, th e cred it card is charged fo r
the pri ce of th e cassette .

At present , the mach in e accepts
Visa or MasterCard, and rent s VHS
and Betamax fo rmat tapes.

The mach in e, the Creditron Vid­
eo Cente r, is comp uter-co ntro lled
and modularly const ructe d . Tapes
can have va r iab le rental pri ces
based on titl es o r day of th e week
rented. R-E



ThebestDMMinits class
justgotbetter.

The Fluke 80lK.
One innovation leads toanother.

First there was the 70 Series, whichset a
new standard for low-cost, high-performance,
FlUke-quality multi meters.

And now,another first. TheFluke BOTK
K-typeThermocouple Converter.Atempera­
ture measurement device that adds instant
temperature measurement capabilities to the
70Series DMMs.

Or any-DMM, for that matter.
Feature for feature, the versatile BOTK is the

most affordableunit of itskind. For quick
comparisonreadings, it can measure °Cor of
at theflick of aswitch. It includes abuilt-in
battery test. And the avai lability of 3 Fluke
probes give youthe flexibility to measureany

form of temperature, from freezer to furnace,
with just one base unit.

No other thermocoupleconverter we know
of offers DMM users so much for so little.
Just $59, inclUding ageneral-purpose bead
probe.

So evenif you don't own aFluke70 Series
multimeter, theBOTK wi ll help the DMM
you 're now using measureupwhen thingsget
hot.Or cold.

For your nearest distributor, call toll-free
1-800-227-3800, ext. 229, day or night.
Outside the U.S., call 1-402-496-1350, ext. 229.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Surface, immersion andgeneral-purpose probes wilh "mini"
thermocoupleconnectors areavailable lor theFluke 80TK.

BUTK SPECIFICATIONS
Temperature Measurement Range

50 to100ll"C
-58 to 1832OF
8attery Life: 1600 Hours (9V)

IN THEU.S. AND NON'·EUROPEAN COUNTRIES: John FlukeMIg, Co, Inc . P.O. Box C9090, MIS 250C, Everett.WA 98206. Sales: (206) 356·5(00. Other; (206) 347-6100
EUROPEANHEADQUARTERS: Fluke (Holland) B.V" P.O. Box 2269, 5600 CGEindhoven, The Nttherl.1nds, (().40) .580.5. TLX: 518.6

© Copynght 1985John Fluke MIg Co.• Inc All rights reseited. AdNo. 4709-70/80
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Only NRI gives you professional
hands-on training and equipment

to prepare you for today's
high-tech video electronics servicing careers.

Become One ofAmerica's MostSought-AfterTechnicians ...
PutYourTalents and Spare TimeToWorkfor Youin the
"Explosive-Growth" WorldofHome EntertainmentElectronics
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Train in state-of-the-art video/audio
servicing and become a fully
qualified professional the uniquely
success ful NR1 way. It's hands-on
training, at home ... designed
around the latest state-of-the-art
electronic equipment you build as
part of your training. You start from
scratch and "discover by doing."
You conduct key experiments . . .

perform vital tests . . .build your
own systems . . .and do it all at the
pace that suits you best.

There's no stopping the incred­
ible boom in consumer electron­
ics. Soaring sales, new and
improved-products, entirely new
technologies have opened up new
opportunities for the trained
technician as never before.

The $25 billion consumer
electronics industry is creating a
whole new servicing and repair
market at home. This year, TV
sales alone are expected to hit
16.2 million units. That's $5.5
billion dollars. Every day, sales
of home VCRs, a product barely
conceived of ten years ago, reach
20,000 units. Every day!



And the revolution has spread
to the business sector as tens of
thousands of companies are
purchasing expensive high-tech
video equipment used to train
their employees and store
important company data.

The High-Tech Revolution
Is Just Starting

Already, disc players can handle
both audio CDs as well as laser
video discs. And coming are
machines that will accommodate
laser computer discs. Camcorders
are becoming smaller, lighter
and more versatile, 8mm video
cassettes will produce high
resolution pictures. Soon, our '
TVs will become interactive
computer terminals, giving us
entertainment, information and
communications in one
sophisticated unit .

Join theFuture or
Be Left Behind

Can you see the opportunity? The
servicing and repair market that's
there already .. . the enormous
need created by the millions
upon millions of electronic
devices yet to come. If
you're looking for a
high-potential career
in a clean, respected
industry ... if you'd
like to get started in a
field that's still wide
open for the independ­
ent business person
.. . even ifyou'd like
to find a way to
make extra money
"moonlighting,' ,
now's the time to
look into NRI
at-home training.

Start Right and
There'll Be No
Stopping You!
NRI training in
Video/Audio Servicing is
the perfect way for you to profit
from the era of consumer elec­
tronics. You study at home in your
spare time at your own pace. No
classroom pressures, no night
school grind.

Even if you 've never had elec­
tronics training, NRI prepares you
properly with a thorough ground­
ing in the fundamentals . .. a

foundation that you build on to
achieve advanced electronic skills.
With this kind of understanding
and practical bench experience
built into NRI's exclusive training
methods, you are on your way
to take advantage of the new
opportunities that are opening
up every day. .

Totally Integrated
Hands-On Training

The secret of NRI's
training success lies
in the unique way
multimedia
instructions are
fully integrated
with the equipment
you use. NRI's Action
Audio and Video cassettes
combine with brilliantly
illustrated and well thought
out lesson materials to give you
a thoroughly stimulating and
productive learning experience.

Since NRI training is built around
learning by doing, right from the
start you conduct important
experiments and tests with your
professional digital multimeter.

You assemble the remark­
able NRI
Discovery
Lab®and
perform a
complete
range of

Only NRI's video
training includes a

state-of-the-art TV you
build, the latest VCR,

professional test equip­
ment, and NRI Action Video
tapes. All yours to keep as

part of your training.

demonstrations

NRI has purposely designed
your training around equipment
that has the same high-tech
circuitry you 'll encounter in
commercial equipment. That
means your training is real-world
training. And that's unique .

Inside Your TV
The 25" TV included with your
training has an expanded 178
channel, cable-ready tuning
system , microprocessor for
complete computerized digital
control, stereo audio system,
electronic time display, wireless
remote control, and a space
phone that lets you answer the

phone and make calls
from your chair.

Only NRI trains you
with Action Video
tapes for step-by-
s tep professional
servicing skills
reinforcement.
You'll watch
complicated

troubleshooting
techniques come

to life!

Your NRI Training Has
Another Special Element

Also built into your NRI training is
the enormous experience of our
development specialists and
instructors. Their long-proven
training skills and personal guid­
ance come to you on a one-to-one
basis. They are always available
for consultation and help .

Step Into the Future
Today

The richest reward you gain from
your NRI Video/Audio training is
a firm grip on the future . Your
knowledge and know-how
provide you with the soundest
possible foundation for further
learning and growth with the
industry.

Send For Free Catalog
But now is the time to act.

Return the post-paid card to us
today. You w ill receive our
100-page catalog free. It's filled
with all the details you'll want to
know about our training methods
and materials and our more than
70 years of successful innovation
in at-home, hands-on career
training. (If someone has beaten
you to the card, write to us at the
address below.)

IIII'I Schools
McGraw-Hill Continuing

Education Center
3939 Wisconsin Avenue, NW
Washington, DC 20016
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VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

• Tubeless TV. TV sets using LCD's instead of
picture tubes are proliferating, and prices are
coming down, although larger screen sizes are
still not available. At the Summer Consumer
Electronics Show in Chicago, four brands, with a
total of 13 models, were shown; and
manufacturers are promising plenty more to
come. Among the biggest promises was Casto's
pledge to introduce a 12-inch color picture-on­
the-wall LCD TV early next year.

For the h er e and n ow, Casto chopped the price
of its 2-inch black-an d-wh ite model with
earphone sound to $1 00, and added a version
with FM and AM at $130. Its 2.6 -inch color
model, with built-in loudspeaker and blacklignt at
$300 has audio and video jacks to permit use as a
field video monitor; a color set with FM-AM is
$350. Epson h as two 2-inch color models at $350
and $399, and a tiny, black-and-white set, just the
size of an audio cassette case at $199. Epson's
sister brand, Seiko, (see photo) showed a 2-inch
color set with built-in alarm clock and flip -up
screen, while Citizen has 2.7-inch models--<::olor
at $299, and black-and-white with AM radio at
$100.

• A Good Buy. With competition among
(/) domestic TV manufacturers and increased
~
z imports from Korea and Taiwan, the prices of
~ color TV's actually are going down while
(:) everything else is going up. An RCA study
~ indicates that the average retail price of a color
wo set in 1967 was $568, while in 1984 it was $524.
o Since 1967, the government's Consumer Price
<t:
a: Index has increased by 21 1 percent. RCA uses the

12

government's figures to estimate that if color-TV
sets had followed the inflationary trend of other
consumer products, the average color set in 1984
would have cost $1,630!

• Digital VCR's join TV's. The company that
originated digital TV sets is now working on
VCR's. ITT Semiconductors is developing two
basic IC's that replace hundreds of components
and sharply improve the picture in home VCR's.
The video recording itself is analog, and the
components are said to be adaptable to any VCR
system. ITT claims the !C's will make low-cost
multi-standard (PAL, SECAM, and NTSC) VCR's
possible, and eventually VCR's with built-in
standards converters, able to record in any of the
world's color TV standards, and play back in any
other. ITT is aiming at a cost of $20 for the IC set,
and availability in 1986.

ITT also says it now has a set of two IC's that
provide multichannel TV sound, and that they
will have a full-field memory IC next year that
will allow TV sets with such features as freeze­
frame, zoom, and interlace-free pictures that
double the lin e r at e of the incoming TV signal,
providing 1,050 li nes from a 525-line picture. ITT
claims the same IC will also make possible an
economical "multiple picture-in-picture" system,
able to display nine different pictures on the same
screen giving the viewer a sample of what's
showing on all channels at the same time.

• VHS Responds. The VHS manufacturers are
responding to Sony's new emphasis on 8mm by
pushing hard on the virtues of the VHS format.
Matsushita (Pan asonic) and Hitachi have both
developed camcorders taking full-sized VHS
cassettes. JVC, the inventor of VHS, is pushing its
Video Movie, using the small20-minute VHS-C
cassette that can be played back in a standard
VHS deck by placing it in an adapter. JVC's top
officials concede that while they are working
toward a Video Movie machine with longer
recording time, their top priority now is
developing a new version considerably smaller
than the existing model and with a better quality
picture. R-E
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SA-3-115 $89,95

$19,95
DIGITAL LOGIC PROBE
• Use to 50 ns. 10 MHz
• Circuit powered, portable
• Compatible with most logic fam ilies
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Wp·707A Dual Output

Special tip-mounted sensor and sophis­
t icated control circuitry. Temperature
stability within 5% over the range of
100°C to 500°C (200°F to 930°F). For
115 VAC. 50/60 Hz operation; 230 VAC
model also available. Lighted power and
heater indicators, proportional temper­
ature control and temperature indication
meter, iron holder and tip cleaning
sponge standard. Rugged, compact en­
closure.Supplied with special 24 volt, 48
watt, low-leakage iron and SAT-3-01
(1/32 inch) conical tip .

LP-1

LICATEK
DC POWER
SUPPLY

. $135,00
MODEL 30-3/0· 30 VDC/0-3A

• Two DC power supplies. 0·25 V, 0·2 A full load
each, or in series to provide 0-50 VDC.

• Two digital voltmeters with range of 99.9 VDC.
May be used to measure DC source voltage or
current (switch selectable).

• Load regulation .075% max. over full range.
• Ripple 5mV peak to peak max.
• Automatic short circuit shut down (current

limiting)

$319,00MODEL 1650
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$29,90
WB·104·1
WISHBOARD
• 3 bus strips
.2 sockets
• 3 binding posts
• Mounted on a 5.9" x 8.7"

Aluminum ground plate
• 18 14-pin 01P capacity

• Functions as three separate supplies
• Exclusive tracking circuit
• Fixed output 5 VOC, 5A
• Two 0 to 25 VOC outputs at 0.5A
• Fully automatic, current-limited over­

load protection
• + and - terminals of each output are

fully isolated, in all modes
• All three outputs may be connected in

series or parallel for higher voltage
or current

SA·150 Variable Temp. $395.00
SA·100 Fixed Temp $349,00
Compact, lightweight desoldering sta­
tion with self-contained, high volume
vacuum pump and variable heat control.
Powerful enough for most difficult thru­
ho le and multi-layer applications.
Features pistol-grip handpiece, trigger­
actuated operation, no-c log, straight flow
design, easy collector cleaning and
handy, built-in tool holder. Easily dis­
assembled for service. Supp lied with a
.039" conical tip, tip-cleaning pin and
spare f ilters.

w:@n,~f TRIPLE OUTPUT
POWER SUPPLY.

-------- -- -----------
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CALL us TOLL FREE • Maal e r Ch. rlle III ADO FO R SHIPPING AND INS URA NCE

• \lISA . COD so 10 S2!10 00 ..... ...... ..... . .. S" ~o

1-800,732,3457 • Mone y Ord., ::E S2 ~ 1 00 to $60000 .•• .. . ..• . .• . S6 50
• CheclI S~01 00 10 S75000 .. .... . . .•••. S8 50

IN CALIFORN IA TOLL FREE S75 1 00 10 SIOOO. ••• •• . •••• .. $12 50

1-800-272-4225 oyer $1 000 00 ..• .•.. . •. . .••. . . $1 5 00

Prices subject to change wit hout no tice .
RAG ELECTRONICS, INC. / 21418 Parth enia Street / Canoga Park, CA 91304 /1-818-998-6500

I~ Soldering & Desoldering Tools I
DESOLDERING STATIONS SOLDERING STATION

Transistor Selection Guide.
Ferranti 's 6-page MOSFET Selec­

tion Guide and Cross Reference
List offers design data on comple­
mentary N- and P-channel tran­
sistors. Arranged as an easy-to­
read chart, it provides data on key
parameters of over 150 MOSFET­
devices in TO-92, TO-39, TO-220,
and TO-3 packages .

Included in the guide are low­
voltage threshold devices for tele­
communications , superfast (I-ns)
switching devices, and high-volt­
age, low-leakage devices for use in
test instruments . It also contains
key parameters of the various de­
vices covered, among those speci­
fications are icontinuous cu rrent,
ID ; breakdown voltage, BVD SS'

and on-resistan ce, RDS(on )'

The guide also includes a cross­
reference to help the user in se­
lecting equivalent or near-equiv­
alent devices.-Ferranti Semicon­
ductors, 87 Modular Ave ., Com­
mack, NY 117~5 R-E

NEW
LIT

Transistor data book
The Super E-Line Transistor

Technical Handbook is Ferranti
Semiconductor's 112-pageguide to
its Super E-Line transistors, which
offer one-watt power dissipation
in TO-92 packages . The Handbook
contai ns five sections: a detai led
description of the Super E-Line
chip and packaging technology, a
product index listing commercial
and quality-assured products, a se­
lector table showing device types
by application group, a technical
data section with full specifica­
tions for each device in the series ,
and application notes showing the
use of E-line transistors in typical
circuits . Copies of the handbook
can be obtained by contacting Fer-

. ranti Electric, Semiconductor Div.,
87 Modular Ave., Commack, NY
11725.
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LBO 524L DC to 40 MHz LBO·516 DC to 100 MHz LBO·514A DC to 15 MHz
The LBO-524L is designed to meet a broad range
of applications in design, testing and servicing of
both analog and digital circuits and equipment.
Its large 8x10 cm PDA CRT provides sharp, bright
displays even at highest sweep rates . Compre­
hensive triggering controls including holdoff,
alternate triggering and delayed sweep triggered
functions perm it stable displays for even the
most complex signals. With 0.5 mill ivolt sens i­
t ivity , extremely low-level signals can easily be
observ ed. A channel 1 output is available on the
rear panel to drive other less sensitive instruments
such as afrequency counterwith an input level as
low as 500 microvolts.The dual t ime base permits
accurate observation and time interval measure­
ments of complex waveforms.

The LBO-516 is an economical 100-MHz, 3­
channel, alternate time base oscilloscope. It has
all of the important features that are expected in
a 1OO-M Hz oscilloscope such as full front panel
operation, alternate triggering for simultaneous
view of asynchronous signals and independent
or simultaneous display of main and delayed lime
bases. The bright 20-kV PDA CRT and 0.5mV
sensitivity permit sharp, bright displays of even
those normally tough to see critical signals.
Eight trace capability is possible by displaying
main and delayed versions of CH-1, CH-2, CH-3,
and CH-1+CH-2. Also included are comprehen­
sive tr iggering facilities with video sync separators,
variable trigger holdoff, excellent trigger sensi ­
tivity and more.

The LBO-514A is a compact 5-inch oscilloscope
that offers maximum performance at low cost.
Equipped with both vertical and horizontal magni­
fiers, it has 1-mV sensitivity with X5 magnification
and a maximum sweep speed of 0.1 us/ern (0.2
s/cm to 0.5 usec in 18 calibrated steps plus X5
magnification).The LBO-514A provides both chop
and alternate dual trace displays.

$447.00

Ask about Leader's Video and
RF Generators

$1195.00

$395.00

$97.50

MODEL T8/1 $49.95
This is a Low Cost Unit Designed in a Two
Part Plastic Case.
This unit erases as many as 8 EPROMS in
15-20 minutes.

• Erases 15 EPROMs in 20-30 Minutes
• Rugged 60 Minute Auto Shut-Off Timer

and Safety Interlock
• 5" x 8 " Tray with Indicator
• Conductive Pad
• Attrative Steel Enclosure

INDUSTRIAL
MODEL
WITH TIMER
MODEL T8/2T

• Ideal for Hobbyists or Light Usage
• 128K RAM Buffer
• Build-In RS-232 Port -
• Complete ly Assembled & Tested
• Programs 2716 through 27256
• Fast Intelligent Algorithm
• Works with Any Computer or Dumb

Terminal
• Stand-Alone Mode. Copies and Verifies
• Upload/Download in Intel/Motorola/

Binary Formats
• 90 Day Warrantee Parts & Labor

SHOOTER LOW-COST
EPROM BLASTER

$749.00

-'--------------

ADD FOR SHIPPING AND INSURANCE
SO to $250.00 $4 .50
$251 .00 to $600.00 $6.50
$501.00 to $750.00 $8 .50
$751.00 10 $1000 $12.50
Oller $1000.00 $15.00

• Master Charge
.VISA.COD
• Money Order

• Check

CALL US TOLL FREE

1-800-732-3457
IN CALIFORNIA TOLL FREE

1-800-272-4225
CIRCLE t26 ON FREE INFORMATION CARD Prices subject to change without notice.

RAG ELECTRONICS, INC. / 21418 Parthenia Street/Canoga Park, CA 91304 /1-818-998-6500
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$248.00

LAG-120B

$259.95

$189.00

BJl1JIJlJIJlI
FUNCTION

GENERATOR

• Sine, square and triang le output
• Variable and fixe d TIL outputs
• 0.1 Hz to 1 MHz in six ranges
• Typical distortion under 0.5% from 1 Hz

to 100 kHz
• Variable DC offset
• VCO input for sweep tests

• Distortion from < .05%
.10Hzto1 MHz
• 3V 600n

~
Audio Sine/Square
Wave Generator

MODEL 3010

@
MIlLTI­
FUNCTION
COUNTER
MODEL WD-755
• 5 Hz to 125 MHz
• 8 Digit LED Display
• Period Measurement 5 Hz to 2 MHz
• Totalizes to 99,999,999 Plus Ove rflow
• Frequency Ratio Mode
• Time Interval Mode
• Switchable Attenuator & Low Pass Filter

$59.00

Fluke's 80TK plug-in thermocouple
accessory converts virtually any 0 MM with
standard banana plug inputs in a con­
venient, easy to use temperature measur­
ing dev ice .

$80.00
80K-40 High Voltage Probe
(+1000 resistive divider).
Accuracy: ±2%, 20 kV to 30 kV
Range: to 40,OOOV dc or peak ac (60 Hz)

80TK SPECIFICATIONS
Temperature Measurement Range
- 50 to 1000°C
-58 to 1832°F
Battery Life: 1600 Hours (9V)

$99.00

DMM Accessories

-='0 a:
85 RF Probe $85.00
Acc uracy: ±0.5 dB above 0.5V
Range: 100 kHz to 500 MHz
Inp ut Leve l: 0.25V to 30V rms

$219.00
Y8100 DC/AC Current Probe
Uses Hall -effect to measu re dc or ac
current without electrical co ntact. Battery
powered. Two ranges, 20A and 200A
Accuracy : ±2% of range (dc to 200 Hz)
Range: to 200A and 1 kHz
Jaw Opening: 0.75 inch (19 mm)

801-600 AC Current Probe
+1000 transformer. Features large jaw
opening for industrial use.
Accuracy: ±3%
Range: 1A to 600A 30 Hz to 1 kHz
Jaw Ope ning : 2 inches (50 mm)

IFLUKE~
®

$89.00

31h-Digit

Capacitance Meter
Range: 200PF - 20mF

ESCORT

Accuracy:
20PF-20uF ±(0.5%rdg+1 dgt+0.5PF)
200uF ±(1 .0%rdg+1 dgt)
2000uF-20mF ±(2.0% rdg+ 1dgt)

MODEL EDC 11 OA

41h-Digit

Multimeter
MODEL EDM 1346A
• Audible Continuity Testing
• Diode Testing
• Data Hold
DC Voltage: 200mV-1ooov ±(0.05%rdg + 3dgt)
AC Voltage: (True RMS - 200 mV-200V @45Hz-1 KHz ±(0.75%rdg + 10dgt)
DC Current: 2A-10A ±(0.75%rdg + 3dgt) .
AC Current: (True RMS / 20mA - 200mA @45Hz-400Hz ±(0.75%rdg + 10dgt)
Resistance: 2K!1-200Kn±(0.1 %rdg + 3dgt)
Frequency: 20KHz-200KHz ±(0.5%rdg + 3dgt) CIRCLE 126ONFREE INFORMATION CARD

• 0.5 basic DC accuracy
• AC/DC 200mV, 2V, 200V, 1000V
• AC/DC 2mA, 20mA, 200mA, 10A
• 200n, 2kn, 200kn, 2Mn, 20MH
• 2nF,20nF,200nF,2~F,20~F

• Diode Testing
• hFe Testing
• Audible Continuity Testing

, ': '. ': *>
_~. r.:-: • •
~,,~; ..~
~....

MODEL EDM 1116A $89.00

ESCORT DMM's & Capacitance Meter

----------------------------------------- ------

@
----
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WRITE TO:

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

ADVERTISING RIP-OFF
In your January1985 " Equip me nt

Reports" , yo u reviewed the TRS-80
Model 4. You me ntion t he 64K
RAM upgrade Radio Shack sel ls for
that comp ute r. Afte r having it in­
stalled, however, I was info rmed
that the upgrade can no t be used
to add memory to t he mach ine,
but only asa simulated disk drive. I
was told that they think it can
eventually be used as a memory
add-on, but that they had not as
yet figured out how. In light of
that, I fee l that Radio Shack's ad­
vert ising is quite a rip -off.
HARRY L. DENMAN
Richland Hills, TX

those systems disc ussed except in
the broadest te rms.

By the way, I am one of many
who are ex-subscribers to Popular
Elec tron ics. Please don't change
your basic fo rmat. I don't think
you r ComputerDi gest adds much
to the value of Radio-Elect ronics,
but I congratulate you on keep ing
up yo ur standards in the rest of the
magazin e. Keep up the goo d work
and I'l l keep recommend ing your
magazin e to students and associ­
ates.
JON ATHAN SKEAN
Lincoln, NE

MODULE REPAIR
I am a hobbyist in many areas of

electron ics: stereo, automot ive
electronics, TV, etc. I very much
agree with Pete Kissa's letter ("Let­
ters," Radio-E lectronics, De­
cember 1984). I, too, would like to
see more information concerning
the t roubleshooting and repair of
electronics modules .

In you r reply to Mr. Kissa's letter,
you showed several examples of
module replaceme nt due to the
fai lure of an inexpens ive pa rt. I

LETTERS

AUTOMOTIVE ELECTRONICS
I'm writing in response to yo ur

invitat ion to readers to exp ress our
preferences rega rd ing arti cl es
abo ut "non-repa irable" mo dules.
Particu larly w here auto mo bi les are
conce rned, I wou ld be very eager
to see as mu ch material as possibl e
exp laini ng th e operation of elec­
tro nically con t rol led engine sys­
tems. It seems to me that many of
those w ho are invo lved in elec­
tronics in one way or another are
also car nuts to some degree . As
such, I p red ict that such an art icle,
o r preferab ly a series of articles,
would be qu ite successfu l.

I attended a sem ina r for engi ­
neering students cond ucted by a
GM eng ineer, and received th e
disti nct impression that GM con ­
siders their system to be abso ­
lutely proprietary. The engineer
refused to answe r any quest io ns
that cou ld be regarded as tech­
nical in any deta il. It was as if he
were t rying to sel l cars to his au­
dience instead of prese nt ing a
seminar. I have read the engi neer­
ing press, as wel l as the auto ­
motive press, and nave never seen

DISCRETE COMPONENTS LIVE!
I wo uld li ke to co ng ratulate yo u

for th e article " High Power FET Au ­
dio Amp", in the December 1984
issue . It is th e fi rst comp lex, all
d iscrete project in your magazine
(or any other electronics maga­
zine) in qu it e a lon g time!

I' d almost fo rgotten how mi nd­
stretch ing an exe rcise it is to ana­
lyze a ci rcu it, component by com­
ponent. In this world of LS I and
VLSI circ u its, it is refres hing to see
that , for certa in app licat io ns, dis­
crete compo ne nts are not com­
pletely useless.
RODO LFO GARZAS.
Linares, N.L., Mexico

Learn at home in spare time.
No previousexperience needed.

~~__ld"nn"l
No costly school. No commuting to class.
The Original Home-Study course pre­
pares you for the "FCC Commercial Radio ­
te lephone License". This valuable license
is your "ticket" to thousands of exciting
jobs in Communications. Radio-Tv' . Micro­
wave. Computers. Radar. Avonics and
more! You don't need a college degree to
qualify. but you do need an FCC License.
No Need to Qu it Your Job or Go To School

This proven course is easy. fast and low
cost! GUARANTEED PASS - You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

(f)

o
Z
o
a:
~ r----------------------,&l I commdnD PRODUCTiOnS I
Ld I FCC LICENSE TRAINING , Dept. 90 I
o I P.O. Box 2223, San Francisco, CA 94126 :
(5 : Please rush FREE deta ils immediately ! I
C? I NAME I

I ADDRESS I
16 I CITY STATE--ZIP__ JIL _



Above equ ipment sold with 120 day warrantee parts and labo, CIRCLE286 ON FREEINFORMATIONCARD

MODEL HY-720

- ~
..01.····-

• Owing to the use of an automatic
sensitivity adjusting circuit, the only
necessary cam era operation is
focusing

• A white suppressor circuit ensures
faithful reproduction on the video
monitor, even for subjects with stong
contrast.

• Camera mounting screws are
provided at the top and bottom of the
camera, facilitating mounting of the
camera.

• Switchover to external synchroniza­
t ion takes place automatically when
an external drive signal is input, hence
no swi tch operation is necessary. *

• Synchronizing System: Line-lock 2:1
interlace.

• Pick-up tube: Vid icon tube.
• Includes 16mm f1 .6 lens

CCTV Cameras &Monitors

Manufacturer Model Description Price

Hewlett Packard 141T /85528 Display Storage $ 13,500.00
W/8555A Plug-I n

Hewlett Packard 141T/8 552 8 Display Storage 11,000 .00
W/85548 Plug-In

Hewl ett Packard 14 1T/85528 Disp lay Storage 9,500.00
W/85538 Plug-In

Tekt ronix 4658 Osci lloscope 2,100.00
Tekt roni x 2445 Osc illoscope 3,000.00
Tektron ix 22 15 Oscill osco pe 1,300.00
Hewlett Packard 86408 Signal Generator 9,000.00

Option 00 1 & 003
Hewlett Packard 6268A Power Supply 1,000.00
Hewlett Packard 8614A Signal Generato r 3,00 0.00
Hewlett Packard 100CD Oscillat or 250.00
AUL Inst ruments ME 30 / U Millaterized HP 400 E 200.00
Hewlett Packard 606 8 Signal Generator 1,000.00
Hewlett Packard 608E/F Sig nal Generator 1,500 .00
Hewlett Packard 1740A Oscilloscope 1,500.00
Hewlett Packard 334A Distortion Analyzer 1,300.00

MODEL HY-720 $144.00
*MODEL HY-730 $199.00

B&W MONITORS VM~900A 9"/500 linelvideo loop $126.00
VM-910 9"/500 line/video loop/ $164.00

DC restoration/rack
mountable

VM-906 9"/500 line/video loop/ $110.00
DC restoration/rack
mountable

VM-129 12"/700 line/video loop/ $276.00
DC restorat ion

VM-173 17"/700 line/video loop/ $312.00
DC restoration

$775.00

- - -- ----- - - - --------------------

~HITACHI~, ~ Powcl
'e'H,tach,Denshl.Ltd~Q!) M~

~IGNS

Meet the new generation of TV
cameras that brim w ith useful features,
thanks to the MOS solid-state imaging
devices.

• Compact size and light we ight
• Long life and high reliability
• Extreme low-ligh t handling capabil ities
• No geometric distortion
• Reduced lag and no st icking
• Excellent immunity to vibration and

shock
• No effects of magnetic fields
• Sensit ive to near-infrared

MODEL KP-120 Camera Head
Lenses available

I~~ Used Equipment Sale List

CALL US TOL L FREE . MIlI. f Ch. rge II ADO FOR SHIPP ING AND INSURANCE
• VISA. COO so 10 52SO00 .... •• •.•.••.. .. ..• 54 .SO

1·80g·73~-3~p7
. Mo~y Ord. r

Cl!lC 525 1.00 10 5600 00 . . . • •• .• . ..•• 56 SO
. C h K k 5S0 1.00 10 575 0.00 •. .• ••. . •• •• • 1150

IN CAL FOR NIA LL FR 575 1,00 10 5 1000... . . .. . . . . .. . 512 .50

1-800-272-4225
OlI. r llOOO,OO..... ...... . ... . . 515 .00

Price s subj ec t to change witho ut notice.

RAG ELECTRONICS, INC. / 21 4 18 Parth en ia Str eet / Ca noga Park, CA 91 304 / 1-81 8-998-6500

THE TESLA COIL
Rob ert Go lka's account (Radio­

Electronics, March 1985) of his re­
cent investi gations into ball light­
nin g was fascin ating. On e state ­
ment regardi ng th e "12.s-mill io n
vo lt Tesla coi l" needs attention .

The June, 1900, Century Maga­
zine carr ied an article on th at co iI.
O n page 176 th ere is an inte rnal
view of t he laborato ry, showing
t he coi l act ive ly p rod ucin g di s­
charges stated to rep resent 12-mil­
l ion vo lts . That f ig ure has be en
used by researchers in establish­
ing the maximum potenti al for th e
coi l, and has b een quoted tim e
and time again .

The t ruth of the matter is that
Tesla undertook hundred s of ex­
per im ents w ith that coil , and wi th
ot he rs, not all of which required a
maximum out put. Obviou sly, th e
12-milli on-volt qu otat ion co uld not
h ave bee n th e ma ximum ca ­
pability, because some of Tesla's
expe rime nts produced di scharges
lon ger than the building itself. In
such in stances, t he co il had to be
tuned to produ ce its maximum po ­
tent ial at some po int exte rna l to
the bui ld ing . Tesla stated th at he
had achieved an abso lute pote n­
t ial of "18-mill io n vo lts."

O ne of those expe rime nts was
described in a lecture before the
New York section of th e National
Electric Lig ht Association. Tesla
showed a slide of hi s labo ratory, in
which his coi l was apparent ly un­
de r ful l power. A descri pti on of the
address was carrie d in th e M ay 20,
1911 , issue of th e Electrical Review
and Western Electrician. I qu ote :

know several years ago I had to
bu y a n ew ele ct ro n ic ig n it io n
modu le for my furnace . If th e in ­
format io n and parts needed to do
the repai r were availab le, I am sure
that the task wo u ld have requ ired
but a dollar of so of spare parts .

I agree that , at t imes, it may not
be cost effective fo r a repai r tech­
nician to tro ub leshoot and repair a
module, etc. But certain ly many
ti mes it is; and I believe that there
are a very large number of peopl e
w ho woul d become more inter­
ested in the rep air of such mod­
ules if th e in formation needed to
do so were avai lable.
RICHARD V. WRIGHT
San ford, NC



What canyou do
Just about

crE can show you how.
Computer technology. Satellite co.~munication~.

Cable television. Cellular radio. Digital electronics.
Robotics. Just a few of the hottest career areas
in electronics. The ones everybody is talk ing
about. The ones that are changing the way we
live, the way we do business, the way we ent~r­

tain ourselves. The best way to start a career In
any of them? By learning the basic electronics
theory and principles of how they work from CIE.

Join a leader.
Leading the world in specialized electronics train­
ing, CIE is the largest school of its kind with ?ver
25 000 students at home and abroad. And With
ov~r 50 years of experience teaching electronics
to thousands of men and women through proven

methods of independent study without class­
room sessions.

Learn as much as you want,
when you want.
Whether you're interested in learning new skills
or upgrading old ones , earning a diploma or an
A.A.S. degree, CIE can match your needs with
courses and programs that let you start where
you want, go as far as you want fr~m a bas.ic
beginner course all the way.to CIE s A.ssoclate
in Applied Science Degree In Electronics - a
comprehensive program that prepares you for
advanced electronics careers.

Custom training
equipment helps you learn.
CIE believes in the importance of learning by



World Headquarters

Print Name _

RE-19

______ _ 5tate. _

MAIL TODAY!

Address, Apt. No. _

City Zip, _

Age Area Code /Phone No. / _

Check box for G.!. Bill bulletin on Educational Benef its

o Veteran 0 Active Duty

Cleveland Institute of Electronics, Inc.
1776 East 17th Stree t • Cl eve land , Ohio 44 114

o Please send me your CIE Off·Campus Studies Catalog ,
including details abou t the Assoc iate Degree program .
I understand there is no cost for the catalog and a CIE
representative may call, but there is no obligation.

1--------------
....g.

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

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



• WIRE" CA B LE

OVE R 15 .000 DI FFERENT ITEM S IN STO CK ! u.s. Savings Bonds *
America's favorite

way to save!

Yes-if you buy
U .S. Savings .
Bonds through the'
Payroll Savings
Plan.

Surprised? Find out
how Bonds can
bring some fortune
into your future . . .
ask about Payroll
Savings where you
work today.

D high market-based
interest

D guar.anteed
earnmgs

D tax advantages
D no risk
D automatic savings?

Does your
financial plan
include the
only investment
that offers

POWER METER
The article, " Power M et er for

Your Stereo ," by M ark S. Cohen,
in th e M ay 1985 Radio-Electronics,
mi ssed th e mark as a speaker pro­
tecto r. First of all , t he delay of four
stages of sens i ng /am p l if ica t io n
would allow pl enty of time for a
good healthy power surge to bl itz
any speaker. The slowest eleme nt
is th e relay.

An other majo r conside rat io n is:
What happens to the ste reo ampli ­
f ie r? Very few power ampli fi ers are
designed to handl e a large power
surge with no load. The designer
sho uld have connected a resistive
load to the normally open circuits
of the relay to prot ect th e ampli­
fie r.

A third facto r to co nsider is the
relay 's co n tact resi st an ce and
power-h andlin g cap ac i ty. Th e
parts list says o nly: " DPDT12V DC
relay." The hi gher the power of th e
stereo ampli f ie r, the mo re cri t ical
are t hose facto rs. A high contact
resistan ce can cause d isto rti on
and even power loss. But it does
look li ke a darn good power meter.
HENRY M . TARFMAN
Lawndale, CA R-E

" He next showed another effect
of such a magni fyin g tr ansmitter
w ith a large ball, thi rty-nine inches
in di ameter, w hich was placed just
a little above th e building, th e roof
of w hich was remova ble. Several
of these streame rs co uld be fo l­
lowed a hundred fee t into th e air;
fro m a d istance it looked as if th e
building was on f ire, and th e roar
could be heard ten miles ... r r

An oth er in stance in whi ch re­
sea rche rs have erred is in regard to
an article w hich appeared in Hu go
Gern sb ack 's Electrical Experi­
menterfor June1919. In di scussing
th e capabil ity of his machin e, Tesla
stated that "100,000,000 vo lts are
perfectly practi cable ." Writers
have picked t hat up and qu oted it
as an achieve me nt, rath er th an a
predi cti on (see Radio-Electronics
fo r August , 1983). Tesla did design
his Wardenclyffe broad castin g sta­
ti on for potential s of "30-mi lli on
vo lt s;" but , unfortun ately, th e '
~roj ect was never put i ~to opera­
ti on .
HARRY GOLDMAN,
Tesla Coil Builders' Associ ation ,
Glen Falls, N Y
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ELECTRONIC
COMPONENTS

MOUSER ELECTRONICS
114 3 3 WOODSIDE AVE SANTEE CA 9207 1

PHONE ( 6 19 ) 449 -2222 TWX 910 33 1 - 1175

CIRCLE 67 ON FREE INFORMATION CARD

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

• BATTER Y CLIPS" H OL D E R S

• C A BLE SETS . CONN ECTORS . CAPA CITOR S,

• D I S PL A YS. t r e , • FUSES . JACKS" PLUGS

• KNOBS . LAMP S . POTE NTIOM ETERS

• rtF C O i l S . R ELAYS . RESIS TORS

• SW ITC HES . SEMICO N D UC T ORS . SPEAKERS

• TE ST EQUI P M ENT. TR A N S F O RMERS. TO OL S

Learn micro-processing with the new

MICRO"PROFESSOR IP

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

• extensive software support
• mo re built-in memory
• improved keyboard
• larger display

Three tutoria l guides help cover all
capabilit ies. The ideal tr aini ng tool!
MPF-IP will delive r you into th e growi ng
world of micro-processing . Invest now!

Plus-FREE GIFT Only $179.95
o Check this box for FREE~
2 ..80 Mic roprocesso r ~I
Pr ogramming and
In ter facin g textboo k When_ 1you order within 7 davs, Dept. REl085
$12.95value. (Include 5326 9th Ave. N.E .
$5.00 postage & Seattle. WA 98105-3617

handhnfbr immediate action ca ll T OLL FREE:

1..800426..1044
Full money b ack guar antee . ~ [EEl

CIRCLE 211 ON FREE INFORMATION CARD



• Control Signal Simulation
• 2/3 Swap Switch
• Convenient Dual-Gender

Connectors
• Cable Test Feature

CALL FOR
PRICESl

EASY B.O.B.
Model 730
Breakout Box, RS 232C

FEATURES:
• Full RS 232C Breakout
• Self-powered
• Sensitive, High Impedance Circuitry
• Dual Pulse Trap
• Control Signal Simulation
• Convenient Dual-Gender

Connectors
• 49 Probe Points

The Ultimate in Interface Testing­
Four State signal status of all lines at
a glance, null modem and loopback
testing at the flip of a switch , dual
gender connectors, switchable
ground line, cable test feature ,
choice of powered (Model 770) or
unpowered (Model 750) and more!

FEATURES:
• Full RS 232C Breakout
• Line Powered (750) (not shown) or

Self-Powered (770) (shown)
• 50 Pairs of Red and Green LED's

EASY B.O.B.
Model 750, 770
Breakout Box, RS 232C

• Optional Remote Indicator for
Analyzing Installed Cables
(Model 716)

• No External Power Required
• Open , Continuity and Bridging Light

Indicators

TOLL FREE HOT LINE 4
800-223-047

212·730·7030
26 WEST46th STREET, NEW YORK, N.Y. 10036

ADVANCE ELECTRONICS
IS PROUD TO ANNOUNCE

Becklnan Indu5trial™ EASY 8.0.8. SERIES
OFPORTA8LE

Break Out Boxes

EASY CABLETESTER
Model 715
RS232C

FEATURES:
• Quickly Identifies Cable Wiring
• Scan and Single Step Test
• Convenient Dual-Gender

Connectors
• Fits in the Palm of Your Hand



ePHILIPS IDIIIIII1 WESTON /' • Non-Unnr Syatema LEADER

MODEL 820

• Resolves to 0.1pF
• 4 digit easy-to-read

LED display

• Fuse protected
against charged
capacitors

• Overrange Indication

PRICE DOES NOT
INCLUDE PROBES

• 1mY/division sensit ivity to 70
MHz

• 500 J.L V/division cascade
sensiti vity

• Four-input operation provides
tr igger view on 4 separate inputs

• Alternate time base operat ion
• SWitc ~lng power supply delivers

best eff iciency and regulation at
lowest weight

• 0.7% Accuracy
• Autorange Only
• 10 Amp Only

~
100 MHz Dual Time Base
SCOPE MODEL

1590

CAPACITANCE METERS

$20995 $16995

75

• 0.5% Accuracy
• Manual or

Autorange
• 10A + 300 rnA

Range
• Beeper

MODEL 830

• Automatically mea­
sures capacitance
from 0.1pF to 200mF

• 0.1pF resolution

• 0.2"10 basic
accuracy

• 3'12 digit LCD display

fkVKE·~I
MULTIMETERS~~-

MODEL
520B

• Now with HI/La Drive

• Works In-circuit when
others won't

• Identifies all three tran­
sistor leads

• Random lead connection

• Audibly and visually In­
dicates GOODtransistor

• Analog Display • Rotary Knob • Volts AC &
DC • Resistance to • 32 Mn. 10 Amps • Diode
Test • 3200 Counts • Fast Autoranging • Function
Annunciators in Display • Power-Up Self Test
• 2000 + Hour Battery Life wI Power Down "Sleep
Mode" • New Test Leads • VDE & UL Approval

EIJliJ11B INDUSTRIAL
TRANSISTOR

TESTER

$21995

• Frequency measuements to
200KHz

• dB measurements
• Basic dc accuracy 0.4%; 10J.LV,

10 nA and 10 mO sensitivity
• Relative measurements
• True RMS
; High-speed Beeper

• 0.3% Accuracy
• Manual or

. Autorange
• 10A + rnA Range

• Beeper
• "Touch-Hold"

Function

$995
Does not include probes
($60.00 a pair when purchased with scope)

WE CARRY A FULL
LINE OF FLUKE
MULTI·METERS.
IN STOCK NOW

SALE ENDS OCT. 85

77

MODEL
8060A

4112 DIGIT
MULT1METERS

~k@#,j# DYNASCAN
, } CORPORATION

QUANTITIES ARE LIMITED

BREAKS THE PRICE BARRIER
WITH THESE HIGH PERFORMANCE

OSCILLOSCOPES
100 MHz Dual Trace/
Dual Time Base
• 1 mV/dlv sens itivity
• 23 calibrated sweeps
• Rectangular CRT with internal

graticule and scale illumination
• Signal Delay Line



• HICKOK VIZ ...

BECKMAN'S CIRCUITMATE ®

ALL UNDER $100

-Small Size
-Complete
Autoranging

- "Touch Hold"
-Audible
continuity
checking$76 95

) ne OM 77 gives you
the convenience of

autoranging plus 10
amps ac/dc

measurement
capability. You simply

select the function
you want, and the

OM 77 automatically
sets the required

range.

SALE
$59.9 5

The DM73 Is the smallest digital
multimeter on the market. Its

probe-style design makes It Ideal
for taking measurements In hard­

to-reach test areas.

$69 95

$89 95
Clrcultmate OM 45­
3y. ·dlglt mu ltimeter;
0.5% Vdc accuracy,

diode test,continulty
beeper, 10 amps AC

and DC ranges, auto­
zero, auto-polarity,

auto-decimal

Clrcuitmate OM·40 ­
3y.·dlglt multlmeter;
0.8% Vdc accuracy,

diode test, auto­
polarity, auto-zero,

auto-decimal

$64 95

$79 95

Clrcu itmate OM 20­
3y.·dlglt, pocket-elze

multimeter; 0.8% Vdc
accuracy, diode test,

hFE test, conductance,
10 amps AC and DC
ranges , auto-polarity

auto-zero, auto­
decimal

Clrcultmate OM·25­
3Y. digit, pocket-sue
multimeter; 0.5% Vac
accuracy, diode test,

capacitance, continuity
beeper, conductance,

10 amps AC and DC
ranges , auto-polarity,

auto-zero, auto-
decimal

AVAILABLE NOW. . . .

-.- .-,
$33995 MODEL 1650

• Functions as three separate
supp lies

• Exclusive tracking circuit
• Fixed output 5VDC, 5A
• Two 0 to 25VDC outputs at 0.5A
• Fully automatic , current·llmited

overload protection

MODEL
1601

POWER SUPPLIES

FUNCTION GENERATORS

M~~~L $32995

$19995 SWEEP FUNCTION
• Four Instruments in one package

- sweep generator, function
generator, pulse generator, tone­
burst generator

• Covers 0.02Hz·2MHz
• 1000:1 tuning range
• Low·di stortion high-accuracy

outputs

$31995

:1<PHICIS/(}\

.- ., ...•. --. :

• Sine, square and triangle output
• Variable and fixed TIL outputs
• 0.1 Hz to l MHz in six ranges
• Push button range and function

selection
• Typical sine wave di stortion

under 0.5% from 1 Hz to 100kHz

• Isolated D-50VDC, continuously
variable; D-2AIn four ranges

• Fully automatic shutdown,
adjustable current limit

• Perlect for solid state servicing

BECKMAN does it
again...a true RMS
41'.> DMM w/1 year
calibrated cycle at
a 31'.> digit price.

$23900
AVAILABLE NOW!

$3995
in stock now
Model OM lOB

with Beeper $499 5

HO'- L\NE
,-OLLFREE 047 4

800-223-
212·730·7030

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

. . .Quality and; Performance
,Beckman:andc4Y2 Bigits ...

True RMS

NEW
Beckman

Circuit-mate
DM10

THE TEST EaUIPMENT SPECIALISTS

ADVANC.....,....
l--- LECTRONIC



SATELLITE TV
BOB COOPER, JR.*

Competition between home TVRO's and cable services
LAST MONTH WE EXAMINED THE REAL

reasons HBO and other premium­
program suppliers chose to scram­
ble their satellite feeds . We came
to the conclusion that, although
unauthorized program viewing by
home TVRO's was part of the prob­
lem , the real reason for scrambling
was unauthorized distribution of
program materials by local cable
companies. We also pondered the
likelihood that premium-program
scrambling at 4 GHz might make it
worthwhile for suppliers like HBO
to serve private individuals.

There is one very emotional
business conflict here. C-band
premium programming was origi­
nally created for cable firms that
affiliated themselves with pre­
mium-program suppliers. It was
never intended for home TVRO's.
Although a handful (numbering in
the tens of thousands) of home
TVRO's may have been a source of
"amusement" to cable operators a
few years ago, the home-TYRO in­
dustry of 1985 no longer amuses
cable executives . Here 's why :
• A recent national study showed
that although 72.1 % of all home­
TVRO owners live where no cable
TV service is available, 26.5% do
have cable service available .
• Of the 26.5% who do have cable
available, 48.7% of those are
former cable subscribers.

That means that about 1 in 4
home-TYRO users could, have ca­
ble if they wanted it, and that half

~ of that number, or 1 in 8 overall ,
z have discontinued cable in favor ofo
a: TVRO. Those are rather sobering
I-
o numbers. Suppose cable were to
~ lose 1 subscriber in 8 nationwidew
o to home-TYRO system
~ ownership?
a: • Publisher, CSD magazine
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Cable and TVRO competition
Cable and home TVRO are, at

the moment, competitors for con­
sumers' entertainment dollars.
From the perspective of the cable
operator, the home-TYRO indus­
try is feeding off the programming
services created by cable, and paid
for by cable. Because the majority
of the most desirable satellite ser­
vices are on satellite primarily to
reach cable-service subscribers, it
appears to the cable people that
TVRO is getting a free ride at their
expense. And if the present trend
of TVRO sales continues into areas
where cable is available , that 1-in-8
ratio may end up being 1-in-7 or 1­
in-6 very soon. Cable doesn't like
having to compete with itself!

A possible solution
If all the most desirable cable

programming on C-band were
simply scrambled , ownership of a
C-band TVRO would quickly be­
come much less desirable. There
are well-researched studies to
back up that contention . For ex­
ample, the recently completed
1985 CSD "Home Marketing
Study" surveyed more than 4,800

randomly selected owners of
TVRO systems. The result was
more than 150 charts , tables, and
demographic profiles that
provided the home-TYRO industry
with its first insightful look into the
complex TVRO marketplace. Here
are a few of the findings:
• 66% of all home-TYRO owners
watch movies as their primary
form of satellite-originated enter­
tainment.
• 54.4% of all home-TYRO owners
view HBO at least once every 24
hours.
• 36.9% of all home-TYRO owners
view WTBS (Super Station Atlanta)
at least once very 24 hours.
• 28.9% of all home-TYRO owners
view ESPN (the Eastern SPorts
Network channel) at least once
every 24 hours.

Those statistics clearly show that
movies are the primary source of
viewing entertainment, and that
sports and news are well down the
list . Now suppose the top three
(movies, sports, and news) were
moved to 12 GHz?

Arguments for a 12 GHz (Ku­
band) service have been around
for a long time. For one, the dishes
are smaller than comparable C­
band units-typically 4 feet or less
(see Fig. 1). In addition, the equip­
ment cost, ultimately, would be
lower ($500 per system when
bought in volume). Further, inter­
ference with microwave links ,
which is a problem with C-band
equipment , is eliminated. Most
important , though , by moving
home viewers to 12 GHz , the cable
firms would feel less threatened,
since 12-GHz feeds , from the be­
ginning, would be designed solely
for home viewers.

Showtime has shown interest in





IF YOU WANT TO GEl
YOU HAVE TO GET INTC]

The NTS/HEATH 16-Bit HS-151
This desk-top PC is the most powerful and

versatile ever offered in any home training
program. Check the advanced features
listed below:
1. 128 KB RAM user memory on board,
expandable to 640 KB
2. 16-bit 8088 Microprocessor accepts
advanced software , speed's word pro­
cessing; also allows select ion from the huge
library of IBM software .
3. 5.25-inch floppy disk drive, double
density, IBM formatted, stores up to 360 KB.
(Expandable to dual disk drive , and optional
10.5 MB hard-disk drive .)
4. MS-DOS operating system , IBM compati ­
bility, make a wide choice of software
programs available.
5. Four open IBM-compatible slots provide
for future expansion, printer, modem , etc .
Will accept most peripheral boards designed
for IBM-PC.
6. Two video outputs for color or mono­
chrome display monitor. Your NTS course
includes a high resolution monitor displaying
80 characters by 25 lines, or graphics.
7. Editing capabilities help you insert or
delete characters and lines, erase, jump or
smooth scroll, etc .

Your NTS training course will teach you to
program on this outstanding PC, using
lessons, texts, and diagrams to make full use
of its capabilities. Catalog contains complete
details .

A Career in
PC Servicing

The world of computers is ;/
constantly expanding . Applications
have spread from business to manu­
facturing , from industry to medical
and scientific fields. Computer-aided
design, engineering, and production
have revolutionized drafting,
graphics, and prototyping. Computer
sales figures point to a continuing
need for service technicians as well
as installation and maintenance
specialists. The type of training you
receive will largely determine your
ability to take advantage of these
opportunities .... and nothing beats
the practical, down-to-earth training
you get from NTS.

Learn PC Servicing By Building Your Own NTS/HEATH HS-15'
Desk-Top Computer, Circuit-By-Circuit

NTS Intronic Home Training
Takes You Below The Surface

NTS gets you right down into the
heart of computer circuitry. You learn
how microprocessors function, how
they are designed, how they operate
and are used to solve problems. Your
program includes a wide variety of
tests and projects, as you assemble
your PC. You experience the ex­
citement of seeing your own skills
grow, the security of knowing you
really understand what makes a
computer tick .

Lsamlng circuitry through the construction of this
equipment offers prsctJcal training for which there
Is no substitute. Test equipment Is Included.

Reid servicing Is Interesting and rewarding.
Technicians may work for a service company,
manufacturer, or major users.

The NTSiHEATH H5-151 PC completed, tnctu.
monitor and full-function keyboard with cstc«
style keypad, and typewriter format.
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INTO PC SERVICING
l MICROCOMPUTER
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4000 So. Figu eroa si.. Los Angeles, CA 90037

" NATIONAL

Dl5TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Res ident and Home- Stu dy Schools

Robotics: Build the NTS/HEATH Hero 1
Robot as you learn robotic programming .
Robot is complete with arm and gripper,
voice synthesi zer . Robot ics is becoming
increasingly important in industry as almost
daily news features attest.

Video Technology: Build one of the most
advanced Color TV sets in America as you
learn circuit diagnostics, and the use of
digital test instruments. Course covers color
TV, video tape recorders, computer
fundamentals, solid-state devices.

Industrial and Microprocessor
Technology covers circuit analysis, micro­
processors and automation applications,
lasers, and basic industrial robotics.

TV & Radio Servicing is a specialized
cou rse offering an excellent foundation in the
use and application of both analog and
digital test equipment as appl ied to the TV
servicing field . Learn circuits, adjustments,
trouble- shooting, and servicing of Color and
monochrome monitors.

Digital Electronics offers the student the
opportunity to get involved with computer
concepts, computer technology
fundamentals, and digital equipment by
training on the NTS Compu-Trainer.

Basic Electronics is a course designed
for those wishing to have an over-view of
electronics in many of its aspects including
radio receivers, solid state devices, and
electronic components.

NTS Intronic training programs include a
variety of superb equipment, most of which is
classified as field-type, making the training
practical and career oriented. Texts and
lessons have been tested in our Resident
School in Los Angeles to assure home study
students their courses of training are easy to
understand NTS, now in its 80th. year,
continu es to be at the leading edge in
Electroni cs home training .

NTS COURSES COVER MANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:

, IBM is a trademark of International Business Machines Corp.
, MS is a tradema rk of Microsoft Corp . .

If card is missing. simply write to the address shown below stating
the cou rse you are interested in. A FREE color catalog with all
details will be sent to you by return mail .

.'
'." ...~

~' ". :.q ..
'."<J~ "'" ~~. ..,,' ~ / ~.

Thestuderit I ms to use test equipment such aSll r :
digital probe a a digital multtm!ter to check circuits
and measure volt s; Lessons:ilftd current texts
round out the entire ram,~haslzJng practical
applications of theories Prlnc~~. ; . .,

~ ~ ~"<' ~

Installing the dlsk-drlve In the PC Is one of the final stages In the assembly of the
microcomputer. Learning the use of test equipment to check circuits Is an Integral part
of the training which, with field experience, develops Invaluable career skills.
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band transponders have nearly
twice the bandwidth (typically 54
MHz). That allows using one full
transponder for super-power or
super-resolution services, or, by
splitting a transponder, two unre­
lated TV channels may each use
half of the transponder. That in­
creases program' packaging and
scrambling options.

HBO first considered Ku-band
program distribution back in 1983.
More recently, Showtime, HBO 's
chief competitor, has been doing
its own studies of just how a pack­
age of desirable cable services
might be set up for home delivery
via Ku-band satellites. It is all spec­
ulative now, but the handwriting is
on the wall : Ku is coming, and one
way or the other, it will play an
important role in the home-TYRO
systems of the late 1980's.

Bob Cooper's GSD Magazine has ar­
ranged with a number of TVRO equip­
ment suppliers to provide a single­
package of material that will help intro­
duce you to the world of TVRO dealership.
A short booklet written by Bob Cooper
describes the start-up pitfalls to be avoid­
ed by any would-be TVRO dealer, in addi­
tion, product data and pricing sheets from
prominent suppliers in the field are in­
cluded. That package of material is free of
charge and is supplied to firms or individu­
als in the electronics service business as
an introduction to the 1984/85 world of
selling TVRO systems retail.

You may obtain your TVRO Dealer
Starter Kit free of charge by writing on
company letterhead , or by enclosing a
business card with your request. Address
your inquiries to: TVRO STARTER KIT,
P.O. Box 100858, Fort Lauderdale , FL
33310. That kit not available to individuals
not involved in some form of electronics
sales and service .

TVRO dealer "Starter Kit"
available

Technical problems
The addition of a Ku-band

"head" to an existing C-band sys­
tem presents several problems.
Most of the newer home-TYRO re­
cei vers use block down-con ­
version, or BDC. (See " Know
Before you Buy" in th e June 1985
issue of Radio-Electronics.) BDC is
tailor-made fo r dual-band recep­
tion--4 and 12 GHz , that is. The
exi stin g 4-GHz LNB (Low Noi se
Block down-conver ter), or anten-

continued on page 90

Ku-band satellites. An early cus- :
tomer is Holiday Inn who plans a
four-channel service for its nation­
al motel chain.
• Ku-band receiving equipment
originally developed for European
and Japanese satellites needs a
volume market, and at the mo­
ment neither Europe nor Japan
seems to be capable of creating
volume demand. The U.S. may be
able to do so.
• Ku-band satell ites are more flex­
ible than C-band satellites . Ku-

Payment: $60 US funds (Anthology +Bonus) , $15 US funds
CSD Oct. ONLY; payable "CSO ANTHOLOGY."
Shipping charges prepaid. Enter order to : CSO Anthology,
Radio-Electronics Magazine, 200 Park Av. S., New York, NY
10003; or call 305-771-0505 for credit card orders ONLY.

_ _ SEND CSD ANTHOLOGY/2 Vols.+CSD Bonus.
__ SEND CSD October '84 Special Issue ONLY.

NAME COMPANY _

ADDRESS _

CITY STATE__ ZIP _

such an approach, and wonders
how to get the home-TYRO view­
ers away from 4 GHz and onto a
band w here thei r legitimate ser­
vice needs can be handled without
the confli ct that currently exi sts
between cable and hom e TVRO.

Until now, there has been little
in the way of programming on 12­
GHz (at least when compared with
4-GHz). That is something that will
rapidly chan ge. Here's why :
• RCA will launch, within 12
months, a pair of moderate power

The First
Five Years!

THE MOST COMPLETE report on the mushrooming
home TVRO' industry ever compiled , written as only the
'father of TVRO' could have prepared . More than 1000
pages (!) tracing the complete story of home TVRO,
lavishly illustrated with equipmen t photos , schematic
diagrams, equipment analys is reports. Bob Cooper,
the first private individual to own and operate a(TVRO
(1976) has collected and polished hundreds Of indi­
vidual reports into a unique 'collector's edition ' which
clearly explains the TVRO phenominon in North Amer­
ica. From Coop's first 20 foot 'monster' dish to the
present day 5 foot 'C-band' TVROs, the fascinating
growth of TVRO equipment and its legal status unfolds
for you.

THIS TWO VOLUME SET totaling more than 1,000 pages is available for the first time
to readers of Radio-Electronics at special discount pricing. Originally sold at $100
per two-volume set, a limited supply is now available ONLY through this advertise­
ment. PLUS, you will also receive a special extraordinary bonus ; the 200 page (+ )
October 1984 edition of CSO/Coop's Satellite Digest. This very special edition of
CSD is a best-seller in the TVRO industry , with the most comprehensive collection of
TVRO facts and figures ever compiled . Combined with the 1,000 page 'CSO
ANTHOLOGY' report, you have instant reference to everything you will ever need to
know about the state of the home TVRO industry . It is MUST reading for every person
in, or thinking about 'getting into,' any segment of the home TVRO world...._-_ ..__ ...._...__ ...__....-..
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Heathkif CATALOG

450 kits and products: so lar hot
water systems, all-in -one 16-bit com­
puters, test instruments, amateur radio
gear,self-study courses in computer lit­
eracy and state-of-the-art electronics ,
energy conservation and home se­
curity devices, fine stereo components,
color televisions, automotive or marine
aids, home conveniences, robots and
more - things you've always wanted
and needed, right now at low kit prices
from Heath.

For people with imagination, there's
nothing to compare with the exclusive
thrill of hand-built satisfaction.

Heathkit products are also disp layed,sold and serviced at 64 Heathkit Electronic
Centers" nationwide. Consult telephone directory white pages for location .

' Operated by Veritechnology Electronics Corporation, a wholiy owned subsidiary
of Zenith Electronics Corporation.

Discover the fun of kitbuilding - it's
a great way to relax in your spare time
and share a rewarding pastime with
your whole family. The great kits you
build will reflect the pride of your crafts­
manship, too. The famous Heathkit
illustrated manuals make it easy for
anyone to build reliable, professional­
quality kits.

SEND FOR FREE CATALOG
Our colorful catalog is Free! If coupon is
missing write : Heath Company, Dept.
020-346. Benton Harbor, MI 49022.

r- - -- --- - - - - - - --I Heathkif Heath Company, Dept. 020-346
Benton Harbor, MI 49022

I Send me the latest free Heathki t Catalog now.
I ' want to "build in" the quality difference.

I
I Name - - --- - - -------- - ---

II Address _

ICity . State I
I CL-764R2 Zip I
L ~
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EOUIPMENT REPORTS

Kenwood 7930 2-Meter
Transceiver

2-meter transceiver that's
sure to get noticed

EVERY SO O FTEN A N EW PIECE O F EQ UIP­

men t come s al ong and makes
everyon e sto p and ta ke notice.
The 7930 2-meter VHF transceiver
from Trio-Kenwood (1111 West Wal­
nut St. , Compton, CA 90220) is

CIRCLE 5 ON FREE INFORMATION CARD

such a piece of equipment.
The 7930 has a maximum power

output of 25 watts. Features in­
clude priority scan , 21-memory
storage, memory scanning, band
scanning, time- or carrier-oper-

ated sq u e lch in the scannin g
mode, and a choice of high or low
power.

That last feature is especially im­
portant in helping to reduce band
congestion. In some situations ,
such as when you are located near
the repeater yo u are usin g, you
may not need to operate yo u r
t ran sceiver at full power. Well ,
Kenwood has made it so easy to
reduce yo ur output power that
you simply have no excuse not to.
With a flick of a switch the 7930's
power level may be reduced from
25 to 5 watts.

The front panel of the 7930 has a

FAST (over 11 mHz CIK)

~BASIC CONTROLLER
WITH ON-BOARD

EPROM/E2PROM PROGRAMMER

P.1 MLC·1 ONLY $18887
As.amblad & Ta.lad. u... Inial 8052·AH Micro Conlrollar Chip . Real Time Clock RS232 & Ports .

-=

IN
POWER

& SIMPLICITY!

SINGLE BOARD FEATURES:
The board ilsell is a breathrough in controlier power, simplicity and price. The user

can be wril ing and running programs in Basic, even storing them on EPROMIPPROM's
wilhin minut es of inilial hoo kup . Appli calions . Real time inte ll igent security
systems, auto-tesl equipment, home and industrial environmental control, robotics, . . ..
We think you' ll reall y enjo y usin g our produ ct.

HARDWARE FEATURES: 8052 BASIC
RS232 Serial port with auto-oaudrate detection at virtualiy any baud rate; Serial

prin ter port output available; 48 1/0 lin es (6-8 bit ports); PWM oulput ; Real time
Oock (5m Sec . resolution); Fast 11.0952mHz clock rate; Up to 16Kx8 of on board iRAM
(low power from Intel)
EPROM Programmer: Programs 2716, 2732, 2764, 27128; On board regula tor fo r
progr amming voltages (selectable).
Comes with 8Kx8 of iRAM and 8Kx8 of EPROM; Additional iRAM and EPROM
avai lable (cali for prices).

Accesories: (Cali or write for prices and specs.)
48K RAM and 24K EPROM expansi on board . (Moth er board)

Isolated ' ''I", A.C. power switching board ("I. channel)
Isol ated D.C. switching board (" I,)
A - D boards , single 12 bit int egrating and 8 ch. 8 bit ; D - A board s, single 12
bit and 8ch. 8 bit; Programable (voltage, current or both) power supplies; 1EEE 488
interface; Stepper motor driver BRD(controls 3 motors); Power supply (5V, ± 12V
+ :lOY); System power supply (+ 5, ± 12, + 30, ± 15, + 15)

8097 BOARD· 528887

FEATURES:
16 bit processor· 11.0952 mHz clock rate' 2 parali el ports· Serial port · full
Duplex Asynch ronous; 10 bit 8 channel (52us.) AID; PWM outpu t; High Speed 110
lines (4 programable, 4 dedicated); Watchdog limer; 2 programable Times/counters;
16><16 multiply or 32x16 divide in 7 us.; 16K of new low power iRAM, 16K of eprom
APPliCATIONS: Optical encoder decoding, A.C. Induction motor drives, D.C. motor
drives, high speed controller, Robotics . . .

ACCEPTED
ADD 4%

ORDERS ONLY OUTSIDE WI
1·800·222·2298

Orders only call TOLL·FREE 1·800·222·2298
for technical information call (414)·639·4131

Call for OEM and Quantity Pricing.

MICRO LINEAR CONTROLS~

4900 Memco Lane
Racine , WI 53404·1099

SOFTWAREFEATURES: Fast FIJI Basic Interpreter (Not "Tiny Basic')
BCD floating pt. math; Hex to Decimal, Decimal to Hex conversion; Exponential

number handling: ± .99999999E- 127to ± 1E+ 127; All Basic routines can be calied by
assembly language programs; Basic can call user assembly language subroutin es;
Basic or assemblv handling of interupts; Single command transfer of RAM program to
EPROMIE'PROM any of which can be translered back to RAM wit h a sin gle
com mand. Sing le step Basi c Comma nds to cont rol 6·8 bit I/o ports, as well as
inte rna l and externa l memory. Can exec ute EPROM program on po wer up if
desired wit hout use 01 a termin al .
~: Dumb terminal (stand-alone after programming)+ 5V@1A, ± 12V@.1A,
+30V @.1A

TERMS:
Mastercharge and Visa accepted (add 4%). C.O.D. orders add '3.". Wisconsin

residents add 5% sales tax. Personal checks must clear before shipping. S & H add
'4" per board . All orders refus ed or return ed are subje ct to a 10% restocking
fee . Prices and spec if ic at ions sub ject to change without noti ce.
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@Hitachi Denshi America,Ltd.

Btalr~ .::a... I........ •~ i.::a' ™---_... . . . .,......----- .

SCOPES
Iwatsu
• All 14 models in stock
• 2-3 year warranties
• 20-250 MHz

Model 5702-$ 535
5705-$ 899
5710 -$1245
57 11-$1 69 5
7506- $ 749

Hitachi
• All 20 mode ls in stock
• 2-3 year warrant ies
• 20-100 MHz

Model 222-$ 599
1050-$ 1299
509-$ 1199

VC 6041-$5499
422- $ 699

1100-$24 90
650-$ 930 Hitachi \'-209

~$695
~ List 5945

Hitachi V-2 0 9
Portable Dual Trace Scope

• DC-20 MHz
, Battery Operated
, 3-Way Power Suppl y
, Lightweight
, High Sensitivity and

Fast Sweep Timer

DIGITAL MULTIMETERS
Beckman
• All 300, HD, and circuitmate series
• All accessories in stock

HDIOO-$169
HOI 10- $189
HDI 30- $239
HDI40-$2 59

300- $120
310- $1 45

320-$ 179
330-$2 19
350- $229
360-$289
44 10- $239

Fluke
• Autorange • Analog display
• Touchhold funct ion
, 0 .3% accuracy ' Heavy duty

Model 73- $ 85 80 IOA-$279
75-$ 99 8012A-$3 59
21-$ 99 802 0B-$199
23- $145 8022 B-$154
25-$299 802 4B-$249
27-$2 59 8050A-$389

~$114
~ List SI29

Fluk e 77
AnaloglDigital Multimeter

COUNTERS-DIGITAL THERMOMETERS-PLOTTERS
MANY MODELS AVAILABLE - CALL 800-82 4- 287 3

Exam ple: Fluke 1900 Counter Sale 389.50

Battery and B CD D a ta Options Available

Used Test Equipment, tool-Over 3,000 Models Available at
Huge Discounts with Warranties!

- Q uantity Di sc ounts Available
- Dealers Welcome
- Freight and Tax extra
- Im m ed iate Availability of Equip ment

CIRCLE 258 ON FREE INFORMAT ION CARD

Call

800-824-2873



7930

EASE
OF USE

OVERALL
PRICE

Kenwood

PRICE/
/VALUE

INSTRUCTION
MANUAL

cl ean , un clu tt ered appea rance .
The re is a16-key DTM Fpad, an aNI
OFF switch, a sque lch co ntro l, and
a rocker switc h that allows yo u to
choose between using th e 21-pos i­
t io n rotary switch to select a fre­
qu ency prev iou sly sto red in th e
7930's mem ory, and using the key­
pad to enter the des ired frequ en­
cy. In additio n, the re are six
pu shbu tton s th at allow yo u to :
• Reve rse transmit and receive
frequencies .
• Act ivate the ton e fo r repeaters
th at use ton e access.
• Select high or low power.
• Select carrier- or t ime-ope rated
scanning . In carri er scanni ng, the
7930 scans through the fre quen­
cies you have previou sly sto red in
memory. As soo n as it f inds a chan­
nel w it h a carrie r, it sto ps and al­
lows you to hear w hat's go ing on.
It remain s on that chann el unt il the
carri er disappears, at w hich time it
con t in ues scanni ng . In time-oper­
ated scan ni ng , th e 7930 aga in
stop s on each channel it finds w ith
a carr ie r, bu t rema in s t he re fo r
only about f ive seco nds befo re
moving on.
• Select t he alert f unction . The
7930 allows you to designate one
chan nel as an alert channe l. W hen
scanni ng, th e 7930 checks t hat
channel every five seco nds; and
rem ain s t he re w he n a car ri er is
present. .
• Sel ect pr i o ri t y mod e . Th at
switc h gives you a qu ick way of
fo rcing the 7930 to lock in your
pri ori ty channel.

The 7930'5 fro nt pane l is com­
pl et ed by a g ree n LCD (Liq uid
Crystal Di splay) that gives a digital
display of t he currently selected
fre que ncy. In addit io n, t he LCD
shows w hether a repeater's input
is up or down, w hethe r th e tra ns­
ce iver is in reverse o r pr io r ity
mod es, and w hether the stat io n

-ATTACHE
TOOL KITS Your Choice of

Attractive Vinyl Leatherett e Case,
ASS Plasti c Case or

Lightweight Aluminum Case
(pictured) plus a Fantas tic

Assortment of Over 130 Quality I
Tools Professionals Need and

~ Use Every Day!!! I

;:t$I?9~ 1
Tools and Choice of Case Included! I
COMPARfAT

S35~OO I

$55.00

$65.00

$199 .00

$199 .00

$199 .00

$159 .00

Subtotal

ABS Plast ic Case & Tools

Alum inum Case & Tools

Alumi num Case

Vinyl l ea lhcrett e Case & Tools

ABS Plasti c Case

130 pc Tool Set

Sales Tax for CA & KY Resident s

39070

39170

.0.... ••••••••••••••••
~AR~2~MI~~~~~~!, p~~~~~~E c~

Camarillo, CA 93011·6015

PHONE TOLL F T970
36





spec ific atio ns . For exa mple , its
rated maximum o utput is 25 watts;
that can be redu ced to 5 watts via
the fro nt -panel switch previo usly
mention ed. Modlulation deviat ion
is 5 kHz. Spu rious output is rated
at - 70 db ( - 60 dB at t he low­
power setting). Sta bi lity of the fre ­
quency synt hesize d tuner is better
than 15 ppm over a temperature
range of - 20°C to +50°C.

Turning to th e receiver sect io n,
sensit ivi ty is rated at 0.25 f-LV fo r 12
dB SINAD . Sq uelc h threshold is
spec if ied as 0.6 f-LV or less. Spu­
riou s rejecti on i s -70 dB. Selec­
tivity is 12 kHz m inimum at - 6 dB
and 24 kHz maximum at -60 db.
The audio out put is 2 watts into an
8-o hm load.

In th e presence of hi gh levels of
exte rna l RF, th e 7930 has one po ­
tenti al probl em : f ro nt -e nd over­
lo ad. The t ransce ive r is as f ree
fr om interm od u lati on distort ion
as any oth er on the mark et , but in
th e presence of hi gh level s of RF, a
co m mo n occur re nce in m an y
parts of th e country, th e receiver
could be completely blan ked out.
Kenwood may w ant to co nsi de r
adding mo re internal shie ld ing to
th e unit, as well as sharper band­
stop f ilte ring, to h elp prevent that
problem.

Our other main complaint w it h
t he tran scei ver is not w it h the
t ransceiver itself; it's the lack of
techn ical detail in th e documenta­
ti on . That is a far c ry f rom th e days
wh en compl ete informati on al­
ways came w ith suc h t ransceivers,
includin g detail ed servic ing infor­
mation . Few rigs today, incl ud ing
the 7930, come wi th such in forma­
ti on . In stead , th e manu facturer
prefers th at you box th e unit up
and return it to the factory fo r re­
pair.

However, the material that is in­
clud ed in the the documentati on
does give a good exp lanat ion of
how to set up th e transceive r, and
how to take advantage of it s many
fine featu res.

Th e Ke nwoodl 7930 sho u l d
provide you with years of good ser­
vice , whether used as a base or
mo bil e r ig . Th e 7930 lists for
$359.95 ; for mo re informat io n,
co ntact Kenwood Co m mu n ica ­
t io ns, 1111 West Walnut, Com pton ,
CA 90220. R-E

continued on page 42

TO ,t,[O TIc.-w.. TVs

04 WAY
SPliTTER

TUNING:
SAT. RECEIVER . . UHF 25
VCR. • tA-lF37

with w hich many amate urs are as­
soc iated .

A compact unit, th e 7930 mea­
sures 6% x 2Y2 x 8Y16 inches, and
weighs abo ut fo u r pound s. The
mi cr oprocessor-contro ll ed uni t
feat ures f re q uency synthes ize d
tunin g. Not e that th ou gh yo u
mi ght expect spur io us signals gen­
erated by th e microprocessor cir­
cuit to be a problem , no " bird ies"
were observed during our tests of
th e 7930.

The 7930 hasan impressive set of

te lephone (714 ) 680-5848

251 imperial highway, f ullerton, ca 926 35

CHANNA pt us H2VSATEW T[ fOXJV[n

technology, inc.
multiplex"

you are listen in g to is on f requen­
cy. Completin g the di splay is a red
and yellow LED bargraph that indi­
cates signal st rength wh en rece iv­
in g an d p ower o u t p u t w he n
tran smitting.

The 7930's f req ue ncy cov erage
has been extended above and be­
low the strict144-148MHz amate ur
band to cover the M i l i t a ry
Affiliated Radio Service (MARS),
located at 142-148.995 MHz. That
mean sthat th e tra nsceiver can also
be used with th e Civil Ai r Patrol ,

TYPICAL HOME SYSTEM
In this system any TV can connect to the satellite re ceiver by
simply tun ing t o UHF channel 2 5 . The VCR can be viewed on
UHF channel 37. All over-the-air stations can st ill be re ceived
on their normal channel number s . The VCR can record from
the satellite receiver by simp ly t uning t o channel 25.
Note: A CHANNEL PLUS H2V comes pretuned t o channels
25 and 37. The user can easi ly change these assignments t o
any channel between 14 and 62 .

VIDEO MULTIPLEXER

SIMPLIFY DISTRIBUTION SYSTEMS

'. Combine many video sources on one wire
• Channel Plus is a frequency-agile modulator with

built-in combiner-no filters or traps needed.
• Channel Plus uses UHF to avoid adjacent channel

interference.
• Channel Plus improves picture & sound quality by

using the direct video & audio outputs from VCRs ,
TVROs, cameras, etc .

• Channel Plus systems may be expanded to add
more video sou rces . .

• Watch VCR , TVRO , computer, cable box, VDP,
camera , etc . from any TV by simply se lect ing its
channel number.
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MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S

o
o

I!'J 'J~ McGraw-Hili gC':'"I • Continuing Education Center gj

•
T n ~ 3939Wisconsin Ave.
• • Washin gton, D.C. 20016 ~

41 -

wants
an update in con- .

temporary circuits... a
manager or supervisor in an electronics
plant.. .a doctor, an engineer, a chemist
who finds electronics playing an
increasingly important role in your
work. It's even for electronics engineers
or technicians who feel their training
needs freshening up. It's the quickest,

• most convenient,
probably least

_ expensive way to
...A ..~. do it. And the

. ... ~. only one that gives
(" ~~ you hands-on

.~~ experience.

IS-Day No-Risk Trial
To order your first module with­

out risk, send the postage-paid card
today. Examine it for 15days under
the terms of the order form and see
how the Contemporary Electronics
Series gets you into today's electronics.
If card has been used, write us for
ordering information. •

Perform
Experiments

in Contemporary Electronics
Throughout your series, lab­

oratory experiments reinforce every
significant point. This
essential experience
... dynamic, hands-on
demonstrations of
theory in practice ...
will help you master
principles that apply all
the way up to tomorrow's
latest VLSI (Very Large
Scale Integrated) circuitry.

In your very first module, you'll
use integrated circuits to build a digital
oscillator, verifying its operation with
a light emitting diode (LED). You'll
learn to identify passive and active
components, understand concepts
common to all electronic circuits.

For Anyone Interested in Electronics
The Contemporary Electronics

Series is designed for anyone from
hobbyist to professional. It's for you
if you're looking for new fields of
interest. . .if you're a teacher who

The fast, easy and low cost way to
meet the challenges of today's

electronic innovations. A unique
learning series that's as innovative as

the circuitry it explains, as
fascinating as the experiments you

build and explore.

With your first
module, you
get this
solderless
breadboarding
system. You'll
use it through­
out the seriesto
build elec­
troniccircuits
and bring
concepts
to life.

experience is reinforced through
interaction with vividly illustrated
text, audio cassettes, and actual
electronic experiments. Indexed
binders preserve backup material,
notes, and tapes for convenient
referral.

From digital logic to the latest
32-bit microprocessor, the McGraw­
Hill Contemporary Electronics Series
puts you into the electronic picture
one easy step at a time. Fifteen
unique Concept Modules, sent to you '"
one every 4-6 weeks, give you a
handle on subjects like optoelec­
tronics, robotics, integrated circuits,
lasers, fiber optics and more.

Each Concept Module goes
right to the heart of the matter.
You waste no time on extraneous
material or outdated history. It's a
fa st, efficient, and lively learning
experience... a non-traditional
approach to the most modern of
subject matter.

Unique Interactive Instruction
With each module, you receive

a McGraw-Hill Action Audio
Cassette. Each tape is a dynamic
discussion that drives home the key
facts about the subject. Your learning
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DID YOU EVER WI SH THAT THER E WAS

some way to edit commercials out
of what you tape ? Of course if you
are watching what you tape , you
can always manually stop and start
your VCR. However, if you're
watching something else , or if
you 're away and letting your timer
do the work, then you get the
commercials along with the pro­
gram material. But not if you use
the CCU-120 commercial cutter
and event timer from Vidicraft
(0704 S.w. Bancroft 51. Portland ,
Oregon 97201).

The CCU-120 receives video and
audio signals from your VCR and
analyzes them so that it can identi­
fy commercials. When it spots
what it thinks is a commercial, it
does not stop your recorder. In­
stead, it waits until the commercial
ends, rewinds the tape to where
the beginning of the commercial
and then resumes recording. That
way, you don't lose any material if
the commercial cutter decides
that what it thought was a commer­
cial turns out not to be.

Determining what is a commer­
cial and what is programming ma­
terial can be difficult, because the
TV signal looks the same for each.
To make its determination, the
CCU-120 looks for fades to black,
audio fades, time between fades,
scene changes, etc. Unfor­
tunately, it is possible for the
CCU-120 to mistake commercials
for program segments , and to mis­
take program segments for com­
mercials. (Devising a commercial
" detect io n" scheme that works
100% of the time is by far the most
difficult part of designing an effec­
tive commercial cutter. To date, no
manufacturer has come up with a
foolproof scheme.)

For example, if you try to delete
the commercials from a news
broadcast, you might be disap­
pointed by the results. That's be­
cause news programs are typically
made up of many segments , some
of which will be deleted because
they look like commercials to the
CCU-120. Other programs with
scene changes that look like com­
mercials would be affected sim­
ilarly. But a built-in "safety" feature
limits program loss in those cases
to two minutes.

It 's also possible that the
CCU-120 won't recognize a com-

Commodore™ 64 Troubleshooting
& RepairGuide, No. 22363, $18.95

fBM®PCTroubleshooting & Repair
Guide, No. 22358, $18.95

Apple®fI Plus/fie Troubleshooting
& Repair Guide, No. 22353, $19.95 .

Commodore1541 DiskDrive
Troubleshooting & Repair Guide,
No. 22470, $19.95

Over 30 COMPUTERFACTS available for
Apple , ATARI~ Commodore, Epson~
Hitachi~ IBM, Osbornej"Panasontcf
Rana Elite, Sanyo~ TexasInstruments
andZenith'" Askyour Sams dealerfor
details.

800-428-SAMS
Ask for Operator 167.
In Indiana, call 317-298-5566

SJJNd _
Howard \YI. Sams & Co., Inc.
ASubsidiary ofMacmillan, Inc.

4300West 62nd Street
Indianapolis, IN46268

Vidicraft CCU-120
Commercial Cutter

and Event Timer

Now you can automatically
edit commercials out of
your VCR recordings!

Self-serve
• • •

servicing
The more timeyou spend having

your computerserviced, the less
time you have to use it. And that

costs you money.
With a basicknowledge ofelectronics

and the helpof Sams service data, you
can service your computer yourself.

For in-depth computeranalysisand
repair, choose Sams COMPUTERFACTS",:M
They'resimilar to Sams PHOTOFACT®
televisionservice data andprovide detailed
schematics andparts data for even your
most intricate computerrepairs.

For simple computer maintenance
andtroubleshooting, useSams Trouble­
shooting& Repair Guides. Theyprovide a
"problem-solution" approach to servicing
with flowcharts explainingeach proce­
durestep-by-step.

Together theymakecomputerservicing
quickand easy. And that saves you money.

Help yourself to Sams service data,
available at Sams dealers everywhere. Or
to order direct, call our toll-free number.
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Now electronics technicians can get into VCR Servicing quickly and easily

Learn ~rofessional VCR servicing
at home or in your shop

with exclusive videotaped
demonstrations

2600-105

C!o
(J

c
c
C
0:
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:I

4~

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

Covers Beta and VHS
systems with actual

-----,-. ~ instruction on
videotape.

Card Number ExpirationDat.e..e _

Signature _

(required for credit cardsales)

Name (pleaseprint) _

Company _

Street, _

City/StatelZip _

Enclosed ismy 0 check 0 moneyorder for$179.95 (D.C. residents add6%tax)Makecheckpayable toNRI
Charge to 0 VISA 0 MasterCard _

InterbankNumber

The Best Professional
Training

This exclusive self-study course has
been developed by the professionals at
NRI. NRI has trained more television
technicians than any other electronics
school! In fact, NRI has consistently
led the way in developing troubleshoot­
ing techniques for servicing virtually
every piece of home entertainment Special Introductory Offer
equipment as it appears in the market- This complete VCR training course
place. with two hour videotape is being

Satisfaction Guaranteed offered for a limited time only, on
orders received from this ad, at our low

. .. IS-Day No-Risk introductory price of $179.95. Save
Examination $20 by acting now!

NRI Training ForProfessionals
Send today ~or the new ~~I Self- McGraw-Hill ContinuingEducation Center

S~d~C~r~lI~~ ~r~l~~ __3212.~o~ ~n~W~n~ ,.E£ ~L _

YES'Get me started inprofitable NRINRI Training For Professionals
• VCR servicing. Rushme my McGraw-Hill Continuing

NRI self-study course in VCR Servicing for • , ~ Education Center
Professionals. I understand 1may return it for C-~ ~ fT:T 3939 Wisconsin Avenue
a full refund within 15days ifnot completely I'i.ne 1"- Washington, DC 20016
satisfied. •
PLEASE SPECIFY TAPE FORMAT DESIRED 0 VHS 0 BETA

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

Integrated Three-Way
Self-Teaching Program
In one integrated program, NRI

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

The "How-To" Videotape
Your NRI Action Videocassette uses

every modem communic ations tech­
nique to make learning fast and easy.
You'll enjoy expert lectures and see
animation and video graphics that make
every point crystal-clear. You' ll follow
the camera eye into the heart of the
VCR as step-by-step servicing tech­
niques are shown. Both electronic and
mechanical troubleshooting are covered
. . . including everything from com­
plete replacement and adjustment of the
recording heads to diagnosing micro­
processor control faults .

Plus Training On All 'The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS, and 314"
U-Matic commercial VCRs, NRI also
brings you up to speed in other key
areas . You'll get training in capacitance
and optical video disc players, projec­
tion TV, and video cameras. All are in­
cluded to make you the complete video
technician . There's even an optional
final examination for NRI's VCR Pro­
fessional Certificate.



di fferent kind s of signals from a
remote controll er, the CCU-120
mu st be set up to work with that
parti cular VCR. If your wireless re­
mote can access th e REC ORD , BACK­

SCAN , PL AY, PAU SE, and S TO P

function s of your VCR, then it is
likely t hat there is a version of the
commercial cutter made for it . For
example , the unit we had could be
used with several VCR mod el s
from Sony, Panason ic, RCA, Mag­
navox, G-E, Hi tachi , Canon , and
Quasar.

Besides being a commercial cut­
ter, the CCU-120 is a 15-event, 9­
week timer. The t imer is easy to

m erci al, dep ending on how th e
transition from program material is
mad e. In general, the commercial
cutte r wo rks wel l with network
broadcasts, w hich are usually we ll
produced. However, sloppy transi­
tions, which occur from t ime to
time in local broadcasts, will give
the commercial cutte r t ro uble.

As we mentioned previousl y,
the CCU-120 positively identi fies a
commercial on ly after it 's com­
pl eted. That helps to avoid cutting
out lar ge segme nt s of program
mate rial. The di sadvanta ge of that
method is that while your VCR is
rewinding the tape to where the
commercial beg an, you can miss
some program material. The
length of rewind time can run from
about 8 to 18 seconds, depending
on the VCR used.

Controlling your VCR
The CCU-120 uses an infrared

emitter to control the VCR func­
ti ons. The emitt er is attach ed in
f ront of your VCR's IR sensor using
a self-adhesive Velcro fastener.
Since different VCR's need to see

Vidicraft
OVERALL

PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PRICE/
/VALUE

CCU-120 use, and is more versat i le than
mo st VCR timers. For examp le, it
has dail y, week ly, and weekday
event opt io ns.

As you might have guessed, the
comm ercial cutte r is mi c ro­
p rocesso r co ntro l led . Two Z80's
are used ; one runs the cutter rou­
tines, real-time clock, and handl es
th e user interfaces, and th e othe r
takes care of the in frared interface
w ith your VCR. The software fo r
th e two Z80's is held in four 2732
EPROM 's. If you buy a new VCR
mod el , Vidi craft can change t he
app ropriate EPROM 's fo r a small
fee .

If yo u di sli ke co mme rci als so
mu ch that you don' t mind losing a
bit of program material here and
there, th en th e CCU-120 is fo r you .
Even if yo u don 't want to cut com­
mercials fro m everything you tape,
yo u ' l l st i l l l i k e t he CC U-120 's
timer-it 's one of the best we 've
seen. You might even be tempted
to buy a VCR w ith fewe r t im er fea­
tu res; t he m on ey yo u' d save
would help take the bite out of th e
CCU-120's $470 li st price. R-E

TI LOW PROFILE

SOC KETS ~Tin plated ';tJI""'rJP
copper alloy
688 co ntact pins
wit h gas tig ht seal.
St o ck 100­

No. No Pi ns 1-2 4 25-99 9 99
11201 8 $ .10 $ .09 $ .08
11202 14 .1 4 .13 .12
11203 16 . 16 . 1 5 .1 4
11204 18 . 18 .1 7 . 1 5
11 20 5 20 . 20 .18 . 1 6
11 206 22 . 2 2 .20 .18
11 207 24 .24 .22 .20
11 208 28 . 28 .26 .25
11209 40 .40 .3 7 .33

Scotchflexe Breadboard
System. Basic kit
co mes wit h 24
vario us Dua l Soc kets.
40 .variO':-'s Plug
St nps, wire and too ls.
KIt can be used with
any of t he six bo ards .

Stock No . Desc r iptIon
03 500 BaSICKit
03511 Ba51c boa rd, 4 5 x 5 5
0 3508 Intel SBC-80 10 Boa rd. 12 x 6 75
0350 7 Moto rola M·6BOOBoard. 9 75 x 6
03 508 5-100 Boa rd. l O x 53
03509 Z·BO Board, 7.7 x 7.5
03 5 10 Eurocard Board , 63 x 39

T1WIRE ~~WRAP ';tJI""'rJP
SOCKETS .
Tin plated
phosp hor bronze '
;~~t;ct - 3 wrap 100

No. No Pins 1·99 -4 9 9 500
1130 1 a $.40 $ .3 6 $ .3 0
1130 2 14 .59 .5 4 .4 5
11303 16 .64 .58 .4 8
11304 18 .7 3 .66 .5 5
11305 20 .99 .90 .75
11306 22 1 .12 1.02 .8 5
11307 24 1 .25 1.1 4 .9 5
113 08 28 1.52 1.38 1.15
11309 40 2 .05 1.86 1.55

1-99 100 500 1000
$1. 0 9 $.90 $ .82 $ .72

~~~,~~~~I~~,?TO~~~~
true row to row ~ ..J ./'"
spaci ng. One SIde IS 1- 1 ... ~
10 r. 3 0 0 centers.Flip 100 1 ONE TOOL DOES -----------IIIIIl.
~66b f~~~~::~~~u t device 8 t hru 40 PINS!
In tool and squeeze . Stock No. Price

Hand Tool 11059 $1 2.9 5
ANTI-STATIC MODEL 10 200 $1 4 .9 5

SINGLE ROW "
SOCKETS

St rip of 25 collet sockets/ot ns ­
mo unt odd -cente r co mpon ent s
ea sil y. Gol d plated contac ts.

Both stytes break · Stock No. 1·24 25 50
able to any number ~0240. $ 1.70 $1.50 $1.30
of co ntact poSItions .
wanted . •

. - J:f.fj Strip 01 4 0 pin s ~it h si ngle
- bea m socke ts . Tin p lat ed

co nt acts.

' 329~ 1<1 pn
13296 16p'n
1329 7 l a","
13298 200'"
13299 n ","
' 3 )00 2<1 pon
13 30 1 28 0' "
13 30 2 <lOo.n
13303 Q6p."

SOCKET WR AP 10
DIp socket ' sized Plast IC panels
WIth numbered holel ,n pin lcca ­
noes. Slip onto locket b elore
wue w raPPIng to Iden illy pIns
Also wnte on th em lo r loc allon .
IC pou t num bel. toncnco . etc
Slm pi lhe s InItI al w lr e w ra.PPlng .
tr oublesh ooting and rep a.. 51 .95 per pac],

Stoek No . Pln,
Ho. In lC Pric .

22225 14 $ .2Q
22228 US .2;

.... r:: -.
ee"~ .. .

:: ; ~:
.... ~ ....

MICRO Ch .rts • colorluI 8Y," x
l1 H charts eliminate the need to
stumble th rough manuals and
summarieS. Fully cecceee -Instant
access - to lall y com prehensIve ' gIves
pm cot s. CyCle limes. buy notes.et c, e tc .
Sl oc k No. R, lerenee P!'IC'
23010 zaoCPU S5.1$
230 11 aoeoAl1lO8 5A. 5.95
23012 6502 j65 X)Q 5.115
2301 3 8G48 and " I-" vas 5.115
2301 4 S4n400 TTL PInouts 5.95
2301 5 8as,c:AI90nthms 5.95
2301 6 110861808OA 595
2301 7 How to gen eraliza fr o ", a ..", pi e. 5.95
2301 Word'tar . .

ARIESZERO~
INSERTION
FORCE "
SOCKETS-

cam actuated, true zero
insert ion - t in plated solder
tai l pins - ca pable of be ing
plugged into dip sockets.
including wire wrap.

Stock No . at
Ne. Pins r-s 10 ·41 5.

. 1 1 0~5 " 4. 9 8 $4.3 5 $3 .Sl0
1105& 2. 5 .15 .... 4.05
1105 7 s. 6 .81 5.$5 5.35
"058 .. 1 2.02 10.50 '.45

OK MACHI...,E AND TOOL

l5!1
IC INSERTION/c_ . EXTRACTION KIT

B~ !
lnc ludes o l P IC e lltr ac to rs and

• - ,n5e rtersto accommodatea.II ICs
. - 110m ' 410 40 PIns. TOOlS th a t

enoage co nd uct we surf aces afe
. •_ III ill CMOSuleand lnc lude grou nd .

• Inglug s ~~~NO $41.34

SUB CUB I an d SUB 6 Digit LSI Counter Modules with LCD Readouts

C~a~t~. a~~~~~~te LSI and A~SOciated Stock No . D••crlption . Pr lc .
~unter Mod ules with Mounting Assemblies 5 10 70 ~~:J~~ri~nFKi~ct lon $45.00

~~~ ~~~~~~~r~utes ~ (incl udes bettenee
(Stock No. 5 1 0~ 1). SUB CUB 1(1 ~~tp1~:~;~~t~~IUde
~a~~~~~enf~~~~?~k ' 51071 ~~unting p.e.Board 7,50

No. 51070) co ntain s: c 51 0 72 SU~'CUB I di spla y 18 .00
p.c. boa.rd.4.5V batte ry ~ counter modu le only
and vanable frecuency 5107 3 SUB-CUB II disp lay 24 .00
os~malor 10supply • counter mod ule only
tram of count PUlseS'1!D 51074 Panel Beze l
Siock No. 51070 has ~ Evalu ation Ki t for
LATCH. RE.SET and ~ SUB-C UB II (do es no t
TEST tun ctton e (3 ~ inc lude SUB·CU B II
butto ns). P.C. boa rd counte r modul e)
~~~~g':~~~. bread- SUB CUB II 51075 DATA SH EET

The Battery Just Wrap ' Tool
New l)atlery powered tool wrap s Insulated
.""re around 02S~ SQuare POsts wll hout need

.. : / ~,~~~;~U~~~~d:oe~=,~~ Comple te

~
Stock No OeKnpl lon Poc e

~ .JJ'13340 ~t~6d'hSl;r:~~:;th ~~ S59.95
..-'" 1334 1 Repla.cem ent bit ...•.. . . . 10 .35

13342 l 00 l t blue repl.aeement Wlfe 7.~

~ 133<13 loon wh,te re pl.ae~entwlre 7.54
I ~ 1334 4 100 It yell ow reptacttmen t """re 7.54

1 334~ 10011 l ed f~pla(;ttment ."",e • .. 7.54
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Build Circuits Faster
and Easier With Our $20
Solderless Breadboard

...and do even
more with our
$40 breadboard

:; ::::: ::".: : ::::: ~ :: :: ::::: :'.: :: ".:::: :.

i; !!!i!1U!1H ;;(1~mij ~ITGilnIT1HHHii1~
i; [fiimmH!;(nij~8ImITJjH0\Fltu '\
• • • • • •••• ~ '" .. • • • 0 •:: .
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A P PRODUCTS~ INCORPORATED
9325 Progress Parkway
P.O . Box 540
Mentor, Ohio 44060
800-321-9668
(Ohio, 216/354-2101) /

/
/ O·

0<::" ~
/ :-,C) ";:-,0

Qi' 0....
/ fJ<::" ~

/ 6 . ~o
~o 0"

/ 0(5 _~o<:
/ ~0 ~'
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/ 0--\ &0 %Don't wa it. These low prices won't last forever. 00 00
See your local AP Products dealer today, or / \~<: 0- ~
send for a listof dealersin your area. /:-,:. 0c;'

/
~0C;, A~ 0 ' 0e,~ ' , /

~v ~ &- " ~0' ,
/ (') ~(j ,?-(j G~ c;p ">~.

accommoda te most DIPs and discrete
components.

The ACE 109 has two terminals for
sep arate voltages p lus a ground con­
nection. The larger ACE 118 offers the
same three terminals, plus an addi­
tional terminal which can be used for
clocking or another voltage. The back­
plates are heavy steel to keep the
boardsstationary.

Introducing the plug- in world of AP
Product's versatile, low costbreadboards.

Now you can design, build and test
p rototype circuits just like the profes­
sionals...and make changes in seconds.
No messy soldering or desoldering. No
more twisted leads or damaged
devices.

With ourACE109 and 118blue bread­
boards, you simplyp lug in components
and interconnect them with ordinary
hook-up wire.All sizes ofDIPs and other
discrete components up to 22 gauge
lead diameters snap right into the
0.1"x 0.1" matrix of the solderless tie
points...anywhere on the layout. You
don't need expensive sockets or spe­
cial tools. Buses ofspring clip terminals
form a distribution network for power,
g round and clock lines.

AP Products 100series breadboards
g ive you all the functions and flexibility
of more expensive circuit evaluators.
The spring terminals have mechanic­
ally independent contact fingers to



NEW IDEAS
A versatile , low-cost logic probe

Title of Idea

NEW IDEAS
This column is devoted to new ideas, cir­

cuits, device applications, construction tech­
niques, helpful hints, etc.

All published entries, upon publication, will
earn $25. In addition, for U.S. residents only,
Panavise will donate their model 333-The
Rapid Assembly Circuit Board Holder, having
a retail price of $39.95. It features an eight·
position rotating adjustrnent, indexing at 45­
degree increments, and six positive lock posi­
tions in the vertical plane, giving you a tull ten­
inch height adjustment for comfortable work­
ing.

I agree to the above terms, and grant
Radlo·Electronics Magazine the right to
pub lish rny idea and to subsequently re­
publish my idea in collections or compilations
of reprints of similar articles. I declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. I also declare that this material has
not been previously published.

T H E LO W- C O ST LO GI C PROBE PRE­

sente d here is a mu st fo r anyone
who experiments wit h di gital cir­
cui ts and whose budget can't to l­
erate a $35.00 lo gic probe in a
fanc y case. Thi s ci rcuit uses popu­
lar components, provides utility
that rival s that of commerci al units
and, best of all, costs as little as
$6.00 to build . The co mp lete cir­
cuit is shown in Fig. 1-a.

How it works
Diode 01 is included fo r protec­

tion against reversed-polari ty in­
puts . A lo gic-low inpu t causes
LED1 to ligh t , and a logic-hi gh in­
put causes LED2 to light. The 555
acts as a pulse cat che r; wh en
PULSE switch 52 is open, LED3
lights up for about on e seco nd
each time a pulse is detected. Re­
sisto r R4 and capacito r C2 deter­
mine the "on" t ime of LED3. To
chan ge that time, figure th at fo r
each 10 fLF of capacit ance, t he LED
will light for about 1 seco nd . The

table shown in Fig. 1-b gives "on"
t imes for several values of C2. Just
rem ember that yo u don 't wa nt
LED3 to stay on too long, or you
might miss pulses.

Con structi on is not crit ical. If
you wi sh you can w ire the circuit
on a pi ece of perfboard usin g ei­
t he r point-to-p oint o r wire-wrap
techniques.

You may want to use different
colored LED's for LED1, LED2, and
LED3-say green , red, and yellow.
The green LEDwill indicate a logic
low, th e red LED a log ic high , and
the yellow LEDa pulse. If you don 't
have a 74L04 handy, you can use a
74LOOas an inverter by tying both
inputs f rom one gate together, as
shown in Fig. 1-c.

How to use it
Connec t the +S·VOLT a n d

GROUND terminals to the corre­
spondi ng points in the circuit un­
der te st. Then attach the LO GI C

INPUT terminal to th e point you

Signature

Print Name Date

Street

+5'1

FIG. 1

wi sh to monitor via a probe (such
as a spare YOM probe) and clo se
READ sw itch 51. Either LED1 or LED2
will light to indicate the state of
that poi n t. Swi tc h 52, PU LSE,

should be op en to use the pul se­
catcher; clo sing it sends the 555
into a reset state, whi ch forces th e
output low and turns off LED3.

The circui t was designed to
work w ith TTL signals. It w ill prob­
ably work w ith CMOS, but it may
load the cir cuit und er test. Also,
th e 74L04 will onl y work w ith a 5­
vol t circuit. - Stan Step nowski III

City State Zip
Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave. South,
New York, NY 10003
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NEW
PRODUCTS

The model VR-E1O recorder can
record up to 90 minutes wi th Can­
on P6-90tap e. Wh en it is used with
a battery, the record ing time is ei­
ther 85 or 45 minutes, depending
on the battery typ e. Four video
heads en sure f l ic ke r-f ree fr eeze­
frame operat ion, and an FM audio
syste m provid e a hi gh sig nal-to­
noise ratio and 30- 14,OOOHz f re­
quency response. The model VR­
ElO ha s a sug gested pric e of
$900.00.

The model VT-E10 tun er/tim er
has a 105-chann el poten tial , w ith
pushbuttons fo r selecting any 14
channel s. It can be programmed
to record up to four di ff erent pro­
grams on th e same or d iff eren t
chann els over a14-day peri od . The
mod el VT-E10 has a suggeste d
price of $300.00.- Canon USA,
Inc., One Canon Plaza, Lake Sue­
cess, NY 11042.

VIDEO SYSTEM, the Canovision B/
is a lightweight , three-piece 8mm
home vid eo system. The compo­
nents include a three-pound , five ­
ou nce model VC-200A col or video
camera ; a fo ur-pound, on e-ounce
model VR-E1O four-head 8mm vid­
eotape recorder ; and a model VT­
E10 four-program 14-day t u ner/
ti mer. The recorder and the cam­
era can be used with oth er Canon
video cameras and recorders.

The model VC-200A is a fu ll­
function video camera with an fl1.2
len s with 8.5- 51m m (6X) two­
spee d power zoom co nt ro l and
macro featu re fo rfocu sing as clo se
as 3116 ". The picture tube gives bet­
ter than 270 lin es horizontal reso­
lu ti on . Low-li ght performanc e is
20 lux, expo sure is completely au­
tomatic, and th ere is a backli ght
control. The mod el VC-200A has a
suggested pri ce of $1,000.00.

Lab accuracy at an
everyday pr ice
..•reads 1 gram or.1 oz.

COMPLETE

G,vosl as l ex.e l 'fl'~gh l l n ouncos or g r.m.

lorlno I.b ,dlollr'lg. po. t.ge. phologr. phy
Ca plle.ly 'l gggg rllrn.1100Zl Wllh
llulomlilocl.:ne Free 1)0'1'90 & d.. 1ch. rt

Everyth ing you need to begin
taki ng pict ures imm ediately _

Allows us. ol ellh.,lheeolor lns lam.lIe
eam . r. (lnc;:luded) or your own 35mm
e. mer . (. d. pt. , inelucled).

Pi.... speelly Ih. s ize 01you r CRT
se r• • n: lI, 12,or U ineh . h. norderirtg.

In-depth Inventory - Industrlll & Receiving Tubes
Here are 2 dozen examples

3·400Z $85.00 8122 $110.00
3-500Z 85.00 MRF450 12.95
572B 55.00 MRF454 18.95
811A 12.00 MRF455 14.95
6146B 8.75 MRF492 19.95
M2057 15.00 6LF6 8.26
8950 11.50 6JS6C 7.46
807 5.75 6KD6 8.26
6550A 7.75 6MJ6 8.38
4CX250B 60.00 8417 8.38
60J8 2.75 7360 13.95
68838 8.25 6CA7 5.55

Ttt. ,....oluti on. ry PARSEC 7. 03 Is eq uipped ...ilh .....ry pow. rful
sign• ••rnpl ili. , (G-24dB . dju.l.bI. g.l n). Normlll y hlddoM ",••k
sign. " .r. e. plurH! . • mp lllied . nd urrl.d to .h. tune r by Ih•
....reme' y stn.ili.... uni t, ,..ultlng In nolonly . n Ine r. ... In ttl .
num be r ol ..... iI.bI. FM . 1. lion . bu l . 1so an .udilMereceptiorl
impro..._ . nt in Ih• •••nd.1I etner ul. ling . t. flon • . $74.95

Best Value $74.95
EXTRA STATIONS

FROM YOUR STEREO

GOLDSMITH c.

~~•.
~ CORPORATION

720 E. Indu stri al Park Dr., Manchester, NH03103
PHONE ORDERS WELCOME (603) 624-80 30

FREE CATALOG OF NEW DEVICES
POSTAGE- ADD 5_ PLUS SI.5O INSURAN CE, C.O.D. Sl .OOEXTRA
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Major Manufacturers F1clory Boxed Ind Full line of
Sylvlnll ECGReplacement Semiconductors

@~&O..o~eDen
M,n,mumorW 52500,,±, Allo•• 53 UPS [ ~1 1 9!

TRANSLETERONIC INC.
~ \C,'.

Bo x R. 1365 39th Str eet . Bro okl yn . NY 11218

Tel. 718·63328001Watt s Lin e 800·221·5802

FAX # (7181633·4375

DOWNCONVERSION RECEIVERS,
mod el UST5000, mod el UST 6000/
and model UST 7000 (show n), use
advanced bl ock-downconversion
tec hno logy to provid e more stable
satellite-TV pi cture reception and
to allow several users, under one
roof, to access variou s TV pro­
gra ms ind ep end en tly fr om one
common di sh.

The mod el UST 5000 incorpo­
rates a touch-cont ro l fro nt panel
with LED channel di splay, adju sta­
ble audio , channel up and down ,
fine-tuning skew adj ustment, po­
larity co nt ro l, and vert ical and
hori zontal polarity ind icators. The
unit's slow-and-fast scan features
allow users to peru se th e variety of
programming available wh en mov-
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DYNAS
CORPORATIONI

6460West Cortland Street · Chicago. Illinois60635• 312 889-9087
Intemotionalseies,6460W, COrtland St.,Chicago, Il60635

COnadianSCles,Atlas Electronics,Onlaria
SouthandcentralAmericansetes. EmpireExporters, P!aimriew,NY 11803



- Frequency response extends - Superb trigger sens itivity
beyond 40 MHz rat ing freezes even low level signals.

- Single sweep: essential if waveforms are to be
photographed.

- Trace rotation control allows compensation for inclination
of traces due to terrestrial magnetism.

- Two probes provided as standard accessories: both
switchable between 10:1 and 1:1.

- Wide range of optional extras for more diverse appl ications.
- Compact and lightweight: 282W x 152H x 403D mm

(11-1/8" x 6" x 15-718"),7 .2 kg (15.9Ibs).

10K lOO K 1M ~M 10M 4IJM 100M
FRE QUENCY(H z )

,

-~

I

.J
lOOK 1M 10M 40M 100M 10K

F REQU ENCY (Hz )

<,

1\
1\
\
\
\- 10B

OdS

-,..

- H and V axes accurate to within ±2 %
- CRT with 12 kV accelerating voltage for bright traces
- Three input channels, six traces: an enlarged delayed

sweep waveform can be displayed for each channel for a
total of 6 simultaneous traces. Each channel has its own
position control.

- Maximum delay jitter of 1/20,000
- Fastest sweep rate of 10 ns/div
- Jitterless circuitry for stable high frequency signals

observation.
- High sensitivity: 1 mV/div
- CH 1 signal output: 50 mV/div (into 50 Q)
- High-stability calibrator with frequency and voltage

accurate to within ±1 %.
- Stable observation of video signals possible
- Traces do not shift when the attenuator is switched
- Pushbutton controls for easier operabil ity and improved

reliability.
- Accuracy guaranteed in temperatures ranging from 10 to

35°C (50 to 95°F).
- Variable holdoff for triggering when observing complicated

waveforms.
- FIX triggering
- Beam finder
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megohms (6 ranges, 3 low power),
200 /LA to 2000 mA AC cu rrent (5
ranges), 200 /LAto 2000 mA DC cur­
rent (5 ranges).

Other fun cti ons include aud i­
bl e/vi sual continu it y ind icat io ns ,
lo gic -level detecti on up to 35 volts,
d io de test , and di fferential peak
h old . A s i ng le 9-vo lt battery
provides up to 100 hours of contin­
uous operat ion. The model 467-2T
is pri ced at $350. 00 .- Si mpson
Electric Compan y, 853 Dund ee
Ave. , Elgin , IL 60120. R-E

and low-battery indi cato rs. Th e
DMM has t rue RM S AC capab il ity.
29 ranges are opti mized for tel e­
co mm unications testing: 200 mV
to 1000 vo lts DC (5 ranges), 200 mV
to 750 vo lts AC (5 ranges), - 60 to
+ 20 dB (3 ranges), 200 ohms to 20

Fed up with the limited viewing options offered by your
local TV stations? Tired of paying increasingly higher cable TV
rates-and getting less programm ing for your viewing buck?
Now you can have an affordabl e, practical alternative-build
it yourself with the help of this completely updated, revised,
and expanded sourcebook on home satellite TV. 384 pages/250 illustrations

In it you'll find: Book No. 1909H

• a thorough , in-depth explanation at how satellite TV operates.
• an all-new, state-of-the-art look at the latest innovations in earth station components

and equipm ent, including a listing of manufacturers and suppliers-even where to find
surplus components!

• detailed step-by-step instructions on everything from selecting the best components
. . . choosing your site . . . assembling your station . . . troubleshooting and eliminating
interference . . . locating and tuning in on specific satellites . . . and more!

• Plus, innumerable tips and shortcuts designed to save you both time and money
.. . and protec t you from getting " ripped-off."

For Free Trial Copy , Mail This Ad Toda y to: TAB BOOKS Inc .
P.O. Box 40, Blue Ridge Summit, PA 17214.

Or Call Toll-Free 800-233-1128
(In PA, AK, or HI call direct 717-794-2191)

For absolute privacy when paying by VISA or MasterCard, use our toll-free number.

------------------------~I 0 se nd me Build a Persona/ Earth Station for Worldwide Satellite TVReception-2nd Edition, (1909H) I
for a 15-day, no-risk examination. I will either keep it and send just $21.95 (plus shipping andI handling) , or I' ll return it within 15 days without obligation . I

I 0 Payment enclosed for this book (1909H), $21.95. Speci al Bonus Sav ings-TAB pays shlp- I
pi ng and handling on all prepaid orders-a savi ngs of nearly 5%!

I Name I
I~~ I
I City/Stat e/Zip II Foreign customers must pay in advance in U.S. currency and add $2 per book for shipping and handling. PA residents I

add 6% sales tax. Orders subject to credit approval. Prices subject to change. RET-l 05

~------------------------~CIRCLE 254 ON FREE INFORMATION CARD

CIRCLE 23 ON FREE INFORMATION CARD

Does the price of a sate llite earth station seem out of this world ?

Now, There's a Low-Cost, You-ean-Do-It Alternative ...
Build A Personal Earth Station For Worldwide
Satellite TV Reception-2nd Edition

DIGITAL MULTIMETER, m odel
467-2T, is specificall y de signed fo r
te lecom m unic ati o ns servici ng . It
is a 3Y2-d igi t in strument w ith di­
rect-reading dB ranges. It also has
a built-in 1004 Hz tone gene rato r
fo r line che ckin g and signal trac­
in g.

The model 467-2T has Simpson 's
Digalo g" (d igital and analog) LCD
read out with pul se, continu ity,

grat icu le th at provides an easi ly­
read, parallax-free di spl ay.

Th e model 906 0 i s pri ced at
$1,195.00 .- Bec kman Industri al
Corporation, 630 Puente Street,
Brea, CA 92621.

ing from one channe l to ano ther
o r o ne sate l li te to another. It is
pr iced at $349.00.

The model UST 6000 adds sever­
al featu res to the model UST 5000.
An In frared handhel d rem ote co n­
tro l offers users the conveni ence
of moving from one ch ann el to an­
other at th e touch of a button . Po­
lari ty and power control s are also
included in th e handheld uni t. The
receiver i s hi ghli gh t ed b y ex­
panded audio con trol s, and th e
VST 6000can handle stereo (mat rix
and di screte fo rmats) as well as
mono. The UST 6000 is pri ced at
$599.00.

._ 0- ,~~/)\_

.:... __ ..---.;-;: : ~ bO- - ~

~ ~ :~ , :.:.
~. ... . - - ---:.-

The model UST 7000 add s more
features to the model UST 6000.
The handheld in frared remote un it
has a built-in programmable di sh
contro l that accommodates up to
81 di fferent sate l li te po siti on s. The
programmin g control s includ e
pre-pro grammed polarity. Th e
un i t i s als o equ ipped w ith ex ­
pand ed aud io capabilities that in­
clude both narrow and wide audio
formats and Dynamic Noi se Re­
duction (DNR). Two LED di splay s
provide readouts, that indi cate
which aud io frequency is current ly
bein g receiv ed . Also included isan
LED sate lli te position and clock in­
di cator, alo ng with an LED level in ­
d icator th at illu st rat es (by th e
number of li ghts illuminated ) th e
st rength of th e incoming satel lite
signal. The UST 7000 is priced at
$999 .00 .- U ni den, 15161 Tri t on
Lan e , Huntington Be ach , CA
92649.

OSCILLOSCOPE, model 9060/ fea­
t ures th ree DC to 60 M Hz verti cal
amp lif ie rs . Up to 1 mY/d iv ision
sensitiv ity at 20-M Hz bandwidth
may be obtaine d with the x 5 mag­
nifi er sw itch o n. Th e horizontal
time base ranges fro m 0.5 sec.ldiv.
to 50 ns/div. , and th ere is an x 10
m agn i fi er sw it ch to ext end th e
range to 5 ns/d iv. A six-inch rec­
tan gular CRT provid es bri gh t er
traces, and an inte rn al illuminated
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TES~
LOWEST PRICES
OFF-THE-SHELF

DIRECTLY TO YOU

INSTRUMEN
CALL TOLL FREE
FOR FAST DELIVERY 800-645-9518

In New York State 800-832-1446

A . W . SPERRY20 MHz
DUAL TRACE OSCILLOSCOPE

A9<RJRCQR
FREE CA7ltlOG/•
PHONE ORDERS ACCEPTED

Model 73 $6995

• Resistance, AC/D C currenVvoltage
• 6 functions including diode test
. 0.7% DC accuracy . Current range
to lOA, AC/DC

Model 75 $8995

• All features of Model 73, plus . '1
function s inclu ding diode and
continu ity beeper . 3 current ranges ­
lOA, 320 mA, 32 mA . 0.5% DC
accuracy

Model 77-F$11995

• All features of Model 75, plus
• "Touch-Hold" function . 0.3% DC
accuracy

FLUKE 31/2 DIGIT MULTIMETERS
& VOLTMETERS

FORDHAM SWEEP
FUNCTION GENERATOR

Model 1560

$89995

(Reg. $1150.)
Probes included.

• 1mv/di v sensitivity . 22 calibrated
• sweeps . Rectangular CRT
w/ internal graticule & scale illumination
• Autofoc us

Model FG-801 ~/1It­
$19995 ~;-~h el
(Reg. $2 99 .95) ~().
Test Leads included.

. 7 frequency ranges, O.2 Hz to 2MHz
• Accuracy to ± 5%

B&K 60 MHz
TRIPLE TRACE OSCILLOSCOPE

fP.L::'I:::"I LOGIC ~ROBE
,,~. BP LP189

($40.00 VALUE)
with purchase of

Model V-355

~
• Thin, ligh tweight, compact . Large
6" rectang ular, internal graticule CRT
• Autofocus

Model 620C

$399 95

(Reg. $449.95)
Probes included.

HITACHI 35 MHz DUAL TRACE
OSCILLOSCOPE

I

Model V-355

$59995

(Reg. $899.95)
Probes included.

• Buil t-in component checke r . High
sensitivity X-Y mode . Internal
graticu le CRT

260 Motor Parkway, Hauppauge, New York 11788

SERVICE &SHIPPING
CHARGE SCHEDULE
FOR ORDERS ADD

$25-250 . $4.50
$251-500 $6.50
$501-750 $8.50
$751-1,000 $12.50
$1.001 and up ... $15.00

;;ji . - --

Model FM.8 15iii!i~g~1$16995

(Reg $2 49 .95)

• Completely assembled , pre-tested,
pre-cal ibrated . High intensity 8-d igit
LED display

""JIII II" .11

Fordham

FORDHAM 550 MHz
FREQUENCY COUNTER

HITACHI100 MHz QUAD
TRACE DELAYED SWEEP
OSCILLOSCOPE

• Large 6" rectangular CRT w/i nternal
grat icule • Delayed alternate and
single sweep functions. Autofocus

Model V-1050F

$124995

(Reg. $1980)
Probes included.
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No electronics workbench is complete without
a variable power supply. If you 're still missing that

essential tool, here's a versatile six-output supply you 'll want to build.

A VAR IAB LE POWER SU PPLY IS A N ESSEN­

tial part of any electronics workbench. If
your workbench is lacking one, then this
supply is for you! It's inexpensive, easy­
to-build , and it 's more than just a power
supply: It includes two variable, precision
voltage-reference outputs too!

The power supply provides three pairs
of complementary voltage sources . Each
output has built-in current limiting. and
all share a common ground. While the
supply is designed fo~ low- to medium­
current applications. we'll show you how
to increase the current capability of the
non-precision sources to 2 amps.

The first pair of voltage sources. + Vs
and - Vs- are independently adjustable.
Each has a IS-volt range of adjustment
and can supply a current of 100 mao

The second pair, + VT and - VT• is
dual-tracking: The outputs, which are ad­
justed using a single control. are equal in
magnitude and opposite in polarity. The
adjustment range of the dual-tracking out­
puts is the same as fix the independent
supplies. The tracking sources can also
supply 100 rna of current.

The third pair of outputs. +VI' and
- V I ~ is a se t of prec ision voltage

sources. one positive and one negative
with respect to ground. The output of each
is set by a 10-turn potenti ometer and
turns-counting dial . Those supplies have a
somewhat wider voltage range (25 volts
each), but have very low current output (4
mA). They are intended, once calibrated.
to be used as secondary calibration stan­
dards, not to supply operat ing current to
working circuitry.

One of the special features of this power
supply is that each pair of outputs is com­
pletely independent of the others , so you
need only build the output pairs that you
need. For example, if you don' t need the
precision source . simply omit all compo­
nents assoc iated with it. (Even if you omit
one section. we recomme nd using the
printed-circuit artwork provided: it will
make it easy to add the section later.)

Circuit operat ion
As you can see from Fig. I. the power

supply is made up of four main sections:
TIle rect ifier circuit is shown at the upper
left of the diagram. the precision sources
at the upper right . the dual-tracking sup­
ply at the lower left, and the independent
supplies at the lower right.

The rectifier circuit
The rectifier circuit supplies half-wave

rectified DC to each section of the power
supply. Note that the polarity of the diodes
and capacitors for the positive supplies is
opposite that of those for the negative
supplies. The non-precision supplies are
powered by the ± 20-volt rectifier out­
puts. while the precision sources get their
raw power from the ±40-volt rectifier
outputs.

The independen t suppl ies
Zener diode 05 provides a 6.8 -volt ret:

erence to the non-inverting input of op­
amp ICI. The inverting input will also be
at a potential of 6.8 volts due to normal
op-amp feedback . The voltage developed
by ICI is dropped across 10K potentiome­
ter R6. the front-panel + SU PPLY control
that's used to adjust the + VS output volt­
age. The output of R6. which may vary
from 0.0 to 6.8 volts. is applied to the
non-invert ing input of op-amp IC2. The
gain of the op-arnp may be calculated
using the following equation:

EO UT = E1N( R10 + R11 + R12)/R12
With trimmer potentiometer RII set at

its midpoint. about 2.5K. the factor in
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01
~ FIG. I- THE SCHEMATIC shows that the power supp ly is made up of three independent pairs of

voltage sources, a rectif ier circu it, and a metering circu it.
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FIG. 2-FRONT-PANEL LAYOUT of the power supply. The hole-sizes for the ten-turn potentiometers
and turn-counting dials you use may differ from those given here.
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The negative precis ion source is quite
similar to the posi tive source. except that
NPN transistors are used for the l-rna cur­
rent source . and the polarity of the Zener
diodes is reversed . Op- amp ICS functi ons
as a voltage follower. as IC9 does in the
positive output circuit. The output voltage
is adjusted by R44. the front-p anel - V I'
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of the potentiometer is shunted to ground.
the voltage presented to the op-amp de­
creases proportion ately and so . therefore .
doe s the output voltage . For exa mple.
when R51 measures 10K (from the non­
inverting input of the op-a mp to ground).
output voltage would be 0 .001 rna x
10.000 ohm s = 10 volts .

FIG. 3-REAR-PANEL LAYOUT of the power-supply. Note the small holes along the bottom for
adjusting the trimmer potentiometers.

parenth eses comes out to about 2.42. E1N
is the reference voltage dropped across
potentiome ter R6. So the output voltage
may vary. according to the position of R6.
fromO x 2.42 = Ovolts to c .S x 2.42 =
16.5 volts .

The op-amps provide current limiting.
and series-pass transistor Q I provides cur­
rent amplificatio n . Transistor Q2 senses
.the output voltage. and. as part of IC2's
feedback loop. help s compensate for vari­
ations in load current.

The negati ve inde pe nde nt supply is
composed of IC3. IC4 and assoc iated cir­
cuitry. Its referenc e voltage is taken from
05 . the same 6 .S-volt Zene r used in the
positi ve-output circuit. Here . however.
the referen ce is applied to the invertin g
input of IC3. Oue to the ratio of RI 3 to
R14. that op-amp has a gain of - 1.There­
fore IC3 has a - 6.S-volt output that is
applied to front-panel - SUPPLY control
potenti ometer R15. From that point on.
the negative circuit operates ju st as the
positive circuit does . The output voltage is
determined by multipl ying the input volt­
age by the factor (R19+ R20)/R20 . Note
that PNP series- pass transistors are used
here . while NPN transistors are used in
the positive supply.

Dual-tracking supply
The dual-tracking supplies operate in a

mann er similar to that of the independ ent
supplies . A 6.S -volt reference is deri ved
from Zener diode 06 and applied to the
non-in vertin g input of IC5 . which func­
tion s just as ICI does . It s output is
dropp ed ac ross fr ont-p an el ± VT
potenti ometer R24 . The output of R24 is
then applied to non-inverting amplifier
IC6. which fun ctions just as IC2 doe s.
IC? is slaved to the output of the positive
portion of the circuit . a nd th ereby
provides the tracking action that produces
an output equal in magnitude but oppos ite
in polarity.

Precision output supplies
Zener diode 0 9 establishes a 12-volt

bias on the bases of a pair of compl emen­
tary transistors. QII and Q12. That bias
produces a constant l-rna curre nt through
the co llector ci rcuits of the two tran ­
sistors . The magnitude of that current may
be adj usted by R50 . Th e vo ltage de­
veloped across R51 by that current is fed
to the non- invert ing input ofI C9 . which is
used as a voltage follower (an amp lifier
with a voltage gain of + I). Here IC9 also
provides curre nt amplification. The op­
amps used in this circuit can provide a
maximum current of about 4 rna.

The non-inverting input of IC9 has an
input impedance of at least 10 megohm s.
so very little of the l-rn a current genera ted
by transistors QI and Q2 leaks through
that point. Of course . I rna throu gh 25K
potenti ometer R51 will provide a 25- volt
drop. As more and more of the resistance
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control . While R44 and R51 are spec ified
as lO-turn 25K potentiometers. 10K unit s
can be used if ± 10-volt outputs are suffi­
cient.

Metering circuits
The meter circuit show n in Fig . I is

optional. If you choose to omit all meter­
ing. ju st run leads from the output pad s on
the PC boa rd to the appropriate binding
po sts . If you choose to include the cur­
rent-metering circuit. underst and that.
with the sw itching arrangement show n.
only one supply at a time may be used : the
unu sed sup plies w ill be di sconnected
from the binding po st outputs . A lthough
12-positi on dual-gang sw itches were used
in the prototype . you can use any sw itches
with at least 6 positions and 2 gang s. On
the oth er hand. you could add separate
meters for each output ci rcuit.

The value o f R52 will be determined by
the meter you use for Ml. It will not be
nec essar y at all if you use a meter with a
voltage rating greater than that 'of the
highest output. For the meter specified in
the Part s Li st. a value of 1.8K is adequate.
and gives a full-scale reading of 40 volts .

Construction
Mo st components are easily obtainable

from common sour ce s: so me hints are
provided for tho se few component s which
may prove difficult to find . The cabinet
specified in the Part s List is roomy enough
that it should allow a heftier transformer
and output transistors to be used to in­
crease the power supply 's curr ent-output
capacity.

Figures 2, 3. and 4 show the dim en­
sions of the front. rear and bottom pan el s
of the enclosure . Although hole diameters
are provided, be sure you check the man­
ufacturer 's spec ifica tions for the dimen­
sions of the part s you ' II be using before
drilling . The shafts for the pot entiometers
will prob abl y be eith er Vs or V-I inch . Two­
inch edge-reading meters were se lected to
give the front panel an uncluttered loo k.
You can, of course , use other meter s. The
square hol e in the back panel accommo­
dates a rath er fanc y fuse holder: you may
find it more convenient to use a standard
round fu se holder with a 0.440-inch di­
ameter.

Mounting potentiometers and dials
When bu ying components, be sure to

select a di al that matches the potentiome­
ter's shaft diameter. To mount the potenti­
ome te rs and dial s . refer to Fig. 5 and
follow the proc edure described below.
ada pted from instructions prep ared by
Beckman In st rument s for the Helipot
Du odial se ries of potentiometers and
turn s-counting dial s which were used on
the prototype .
• Turn th e potentiometer shaft against its
co unterclockwise stop and insert the shaft
into the shaft hole .

.68
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.31 I I I I 11

}
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FIG. 4-TOP VIEW of the power supply chassis
shows the mounting holes for the PC board ,
transformer, and cabinet feet.

10-TURN
POTENTIOMETER

DIAL ASSEMBLY

FIG. 5-MOUNTING A MULTI-TURN DIAL and
potentiometer can be difficult if you don 't follow
the instructions carefUlly.

• Slip a loc ating washer over the shaft,
and seat the locating-washer lug in the
small hol e beneath the shaft hol e.
• With a w re nch. firml y tighten the
mounting nut into the potentiomet er
bushing . Note that the nut supplied is re­
vers ible . For thick panels. use as shown in
Fig . 5. For thin panels. rever se the nut.
• With the locking lever in the OF F (up)
position. slip the dial assembly over the
potentiometer shaft. Be sure that the lug at
the top of the loc atin g was her seats in the
slot behind of the dial. A lso be sure that
the whole ass embly rests lightl y against
the pan el.
• Turn the dial counter-clockw ise until
the zero of the outer sca le is in the center
of the window. Now turn the dial slowly
until the scale reads bet ween 10 and 20 at
the index line . Tighten the set screw until
a very slight drag on the shaft is felt . Turn
the knob very slowly until both zeros line
up with the index line . Tight en the set
screw firml y.

The PC board
The rec ommended way to build the

PARTS LIST

All resistors are V4-waU, 5%, unless
otherwise noted.

R1 . R2, R9, R18, R27, R37-4.7 ohms
R3. R21-1800 ohms
R4, R1 2, R20, R22, R3G-6800 ohms
RS-620 ohms
R6. R1S , R24-10.000 ohm panel-mount

potentiometer
R8, R16, R17, R2S, R26, R3S, R36-470

ohms
R10, R28-7200 ohms
R11, R29, R32-S000 ohms, 1S-turn, PC-

mount trimmer potentiometer
R13, R14. R33, R39. R46-10,000 ohms
R19-9100 ohms
R23-7S0 ohms
R31-S600 ohms
R34-4700 ohms
R38. R4S-8200 ohms
R40, R47-S100 ohms
R41 , R48-2700 ohms
R42, R49-1S00 ohms
R43, RSG-1000 ohm, 10-turn PC-mount

trimmer potentiometer
R44, RS1-2S,000 ohm, 10-turn panel-

mount potentiometer .
RS2-See Text
Capacitors
C1, C2-47 fLF, SO volts, electrolytic
C3, C4, CS, C6-100 fLF, SO volts, elec-

trolytic
C7, C9-0.1 fLF
C8, C1G-0.003 fLF
C11 , C12-1000 fLF, SO volts, electrolytic
Semiconductors
IC1-IC9-LM101 , or LM741 op-amp
01,03,011,012-1N4001
02 , 04-See Text
OS, 06-1N7S4 6.8-volt Zener
07 , 09-1N4742A 12.0-volt Zener
08 , 010-1N4371 2.7-volt Zener
Q1 , QS-2N3766
Q2, Q6-2N3904
Q3, Q7-2N3740
Q4, Q8-2N3906
Q9, Q10-2N2484
Q11 , Q12-2N260S
Other Components
F1-Fuse Y10 amp, 2S0 volts
S1-SPST, 11S volts AC, 1 amp
S2, S3-6-position, 2-pole rotary switch
BP1-BP9-Binding posts
Miscellaneous: Turns-counting dials (2);
Cabinet: Bud No. SE3030; heatsinks for
Q1, Q3, QS, and Q7; line cord, hookup
wire, etc.
Note: An etc tied and drilled PC board
is available from Specialty Electronic
Services, Inc., P.O. Box 3320, San An­
tonio, TX 78211, for $48.50 postpaid.

power supply is to use a printed-circuit
board. Full-size foil patterns for a suitable
board are shown in the "PC Service" sec ­
tion . (See page 83. ) If you choose not to
make your own board , you can purchase
an etched and drilled board from the
source mentioned in the Parts List.
Whichever board you use, check it care­
full y for shorts and broken traces before
you mount an y com ponents . Be pare
ticularly careful when you check areas
that will be hidden under components
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FIG. 6-PARTS PLACEMENT DIAGRAM shows how on-board and off­
board components are wired.

FIG. a-INTERNAL ASSEMBLY of the power supply. M1and M2 are shown at the upper right, and T1at
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installed in their sockets . check the board
carefu lly for so lder bridges and un ­
soldered pads. Fix any problems, and
then connect the transformer to the PC
board. Verify the presence of +40 and

continued a ll page 114

cient heat transfer. Attach the complete
assemblies to the rear panel.

Final assembly
After a ll co mpo ne nts have be e n

mounted , but before the IC 's have been

o ••

FIG. 7-THE REAR PANEL OF THE POWER SUP­
PLY.

once they' re mounted on the PC board .
After checking your board and correc t­

ing any problems, you can mount the
co mponent s using the parts-placement di­
agra m in Fig . 6 as a guide . Be sure to
observe the polarity of all semiconductors
and electrolytic capacitors. Use sockets
for the op-arnps , but don' t insert the op­
amps at this time . Or ient the small tran­
sistors (Q2. Q4. Q6 . Q8-QI2) and diode s
on the PC board carefully.

Transistor s Q I, Q3. Q5, and Q7 require
heat sinks, and should be mounted to the
chass is. Be sure to use mica insulators so
that their collectors won' t short to the
chassis: and coat the insulators on both
sides with silicone grease to ensure effi-
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Can a satellite-TV dish be made out of plywood? Here's an
experimental "dish" that supports the theory that says it can!

A PLYWOOD
Satellite-TV Dish
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A LMOS T A LL IN N O VATI V E PRODUCTS

come to market with a high price . But
once that product develops a proven mar­
ket. imitators and competitors soon ap­
pear with lower-priced product s th at
accomplish the same task.

Cons ide r sa te ll ite
rec ei ver s . fo r in­
sta nce. Some years
back. Ni em an -Mar­
cus introduced the
first such unit intend ­
ed for the general pub ­
l ic in a Christmas
catalog: the cost was a
"mere" $25 ,000. But
someone quickl y fig­
ured out a way to mod­
ify old radar units to
do the same job for a
fraction of that price.
In the ensuing years .
new design s and re­
fi nement s hav e
brought the cost of the
satellite recei ver down
to under $500 .

In the same vein ,
the traditional para ­
bolic reflector, o r
"dish," used in satel­
lite receiving se tup s
has been challenged
by other design s. such
as spherical and hy­
perbolic di shes. and
tuned Yagi arrays
(which are antennas
themselve s , and use
no dish), in an effort to
reduce cost or improve
performance . Rumors
of ye t other a lte r­
natives surface from
time to time, includ­
ing a persistent rumor
about a " dish" built
from plywood .

We ll, that rum or
doe s have a basis in
fact . However. th e
"dish" is not a dish at
all . The purpo se of a
dish is to concentrate
the signal and focus it
on the antenna. which
is loc ated inside the
feedhorn. (If you are
unfamiliar with satel­
lite-TV reception sys­
tem s, they were ex­
plained in a specia l
sect ion, " Rece iv ing
Satellite Television . "
that appea red in the
June 1984 issue of Ra-

dio-EIectronics .) But a dish is not the
only type of device capable of concentrat­
ing and focu sing a signal. Another is a
lens. such as a Fresnel lens. In this article
we will discuss the theory behind using a
Fresnel lens as a signal concentrator. and

DAVID J. SWEETNAM, C.E.T.

present design crite ria, as well as a short
BASIC program , that will allow you to
build a n e x pe r i me n ta l unit using
plywood .

If you're wondering why such informa­
tion is not usuall y presented in standard

antenna texts, it is be­
c ause the design
come s from the study

. of optics, not commu­
nications . In fact,
there has been so little
published research
concerning the use of
Fresnel lenses for sat­
ellite reception that
the field must defi­
nitely be considered
experimental. Al­
though there are a few
isolated examples of
the Fresnel lens in ac­
tual use for satellite re­
ception in Canada
(British Columbia),
commercial produc ­
tion of such lenses ap­
pears to be non­
existent.

A plywood lens?
First in vented by

French physicist Au­
gustin Fresnel in 1815,
the lens bearing his
name is commonly
used in lighthou se
lights. theater lights,
and even flashlights .
But, de spite severa l
advantages . including
low co st , Fr esnel
lenses have found lit­
tie use in microwave
applications . Instead.
other lenses of one
sort or another have
been used , including
one commercial ap­
plicati on, in the early
1960 ' s , of a con­
ventiona l lens made
from styrene.

Only simple mathe­
matics are required to
understand the theory
of the Fresnel len s.
Central to that theory
are th e conc epts of
con structive and de­
structive interference.
If two wavefronts of
the sa me frequency
and pha se combine,
then the amplitude of
the resultant sig nal



may be ca lculated by simply adding the
amplitudes of the two waves . Here the
waves are said to interfere constructivelv.

On the other hand , if two wavefrontsof
the same frequency, but different phase,
combine, the amplitude of the resultant
wave will be less than that of the original
waves by an amount dictated by their in­
stantaneous phases and amplitudes . In the
simplest case , two waves of the same am­
pli tude but 180 degre es out-of- phase
would cance l each other out; that is , the
resultant wave would have an amplitude of
zero. Here the waves are sa id to interfere
destructivelv,

Let' s look at a real applica tion . Micro­
wave TV signals leave the satellite, and
make up what can be considered to be a
uniform plane wave at the feed horn. If we
draw a stra ight line at a distance F from
the feedhorn (where F is the focal length
of the feedh orn ), we may assume that all
the microwaves cross ing that line will be
in pha se with each other. That line is la­
beled the EQUAL PHASE WAVEFRONT in
Fig. 1.

If the wave entering the feedhorn along
the horizont al axis is chosen as a refer­
ence , then waves entering the feedh orn

EQUAL PHASE
{WAVE FRONT

+
LENS

EQUAL PHASE
(WAVE FRONT

FIG. 2-DESTRUCTIVE INTERFERENCE. Waves arriving at the focal point inside the feedhorn from
alternate ~wavelength zones Interfere destructively.

FIG. 1-MICROWAVES arriving at the lens are
diffracted toward the feedhorn.

from above and below that line may cause
destructive interference because of their
phase difference. (Tha nks to Huygen's
principle, we can look at eac h point on the
wavefro nt as a source of a secondary
wave.) The phase difference is due to the
increased distance the seco ndary waves
must travel to reach the focal point. The
net result is thatthe strength of the re-

ceived signal is reduced .
Let' s look at that a little closer. Divide

the wavefront up into zones chose n so
that , from one zone to the next , the dis­
tance fro m the center of eac h zone to the
foca l point increases by y~ wavelength.
That mea ns that waves arr iving at the focal
point from alterna te zones 'Will be 180
degrees out of phase with each other.

In Fig. 2 we have shown zones above
the horizontal as being an odd mult iple of
Y~-wavelength away from the focal point ,

and zones below as being an even mult iple
away. So the horizontal zone is at a dis­
tance of F: the first zone up is at a distance
of F + Y~ 'A (where 'A is the wavelength);
the first zone down is at a distance ofF +
:y~ 'A: and so on.

Exami ning the amp litude contributions
from each zone at the focal point is very
revealin g. If the amplitude from zone I is
A l and the amplitude from zone 2 is A2,
etc . , then the sum of all contributions
from the first twenty zones. AT' is given
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by the equation:
AT =A1 -A2 + A3 -A4 +A5 ­

+ A19 - A20
Since we defined each zone to be V2­

wavelength farther from the focal point
than the previous zone , waves emanating
from each success ive zone are 180 degrees
out of phase with those from the previous
zone . Therefore , to obtain the amplitude
of the resultant waveform at the focal
point. the sum of the amplitudes of the
waves from "even" zones must be sub­
tracted from the sum of those from "odd"
zones . However, the increasing angle each
success ive zone forms with respect to the
horizontal force s us to take an additional
fact or int o co ns ide ra tion . That ang le
causes waves from each success ive zone
to be weaker than those from the previous
zone . Therefore , the result ant amplitude
is describ ed by the equation:

AT = Y2A1
Fresne l's breakthrou gh was rea liz ing

that he could built a plate to block contri­
buti ons from altern ate zones , so that all
waves meeting at the focal point would
interfere construc tively, and none would
interfere destructively. So the total ampli­
tude should be given by the equation:

AT =A1 + A3 + A5 + . . . + A19
Although the amplitude at the focal

point without the zone plate-or lens­
was only VeA L the amplitude with the
zone plate in place is almost 10 x AI­
nearl y twenty time s the gain without the
plate . In decibels , the theoretical gain , G ,
for the lens is shown in the followin g
equation, where N = the number of
zones:

G = 20lo9l 0N
In Table I we see how gain increases

with the numb er of zones. As few as two
zones give a ga in of 6 dB : a twenty-zone
lens gives a gain of 26 dB.

Doubling the numb er of zones to 40
increases the gain to 32 dB. Finally, a 160-

FIG. 3-FRONT VIEW of the plywood lens. The
non-crass -hatched areas would be cut out of an
actua l lens .

zone lens increases the gain to 44 dB.
Thus, each 6-dB increase in gain requires
that the numb er of zones be doubled .

Note that gain varies without regard to
the diameter of the lens. That differs dis­
tinctly from the parabolic dish , the gain of
which is spec ifically related to the diame­
ter of the dish . For a Fresnel lens with a
co nsta nt outer rad iu s, inc reas ing the
number of zones will cause ga in to in­
crease, until the zone width approaches
the wavelength of the signal. at which
point the lens will be esse ntially trans­
parent to the signal.

However, as with a parabolic dish , lens
diameter does affect resolution , which, in
this context, is the ability to distinguish
signals from one of several closely spaced
satellites .

Thus far we have exam ined our lens
only from the side . Seen from the front,
the zones become a serie s of concentric
circles, as shown in Fig . 3 . That lens has
12 zones, 8 radial supports, and a gain of
21 dB. The even-numbered zones are
shade d, which indic ates that they are
transparent to the frequencies of interest.

10 PRINT :PRINT
20 PRINT "How many zones";
30 INPUT N
40 PRINT "What is the outside radius" ;
50 INPUT RM
60 PRINT
70 R1 = INT (.5 + 100 * (RM/SQR

(N)))/100
80 PRINT "R 1" ;TAB(5);" 1.00";

TAB(12);R1
90 FOR X =2 TON

100 SX = INT(.5 + 100 * SQR(X)) /100
110 RS = INT(.5 + 100 * (RhSX))/100
120 PRINT "R";X;TAB(6);SX;TAB(12);

RS
130 NEXT X
140 PRINT:PRINT
150 END

TABLE 3­
BASIC PROGRAM

Designing a Fresnel lens
Table 2 shows the radii of the con ­

cen tric circles used in a lens with 20 zones
and an outside diameter of 244 cm , or
about 8 feet. The column labeled CUTTING

RADI US shows the increasing radii of the
concentric circles measured in cen­
timeters. (We used cen timeters because
metri c units are easier to work with than
feet and inches .)

The figures shown were der ived by di­
viding the maximum radius of the lens (in
this case 244/2, or 122 ern) by the square
root of the numb er of zones in our lens (in
this case 20) to obtain a scale factor.

So if RM is the maximum radius and N
is the number of zones, the scale factor
may be calculated as follows:

F = RM -i- vN
The scale factor for our example, then ,

is equal to 122/4 .47 = 27 .29 (the square
root of 20 = 4.47). That scalefactor is the
radius of zone 1. To get the radius of the
success ive zones, multi ply the square root
of the zone numb er by the scale factor.
Thus the radius of the second zone is
equal to 1.41 x 27.29 = 38.48; the radi­
us of the third zone is equal to 1.73 x
27 .29 = 47.2 1, and so on. Note that the
roots and radii are rounded off to the near­
est hund redth as cutting can be no more
accurate than that.

It is easy to calculate the radi i of a lens
with a differe nt diam eter or diffe rent
number of rings , or both. Simply sub­
stitute the appropri ate values for RM and
N, calculate the scale factor, and then
'calculate the radii of each ring.

Although the calculations ;re not diffi­
cult to do by hand, you may have to re-do
them several times if you are experiment­
ing with lenses of diffe rent diameters,
with a different number of zones , or both .
To simplify the process we have included
a short BASIC program, shown in Table
3, that will do the calculations for you.

In line 70 the scale factor is calcu lated

Cutting
Radius

27.29 (em)
38.48
47.21
54.58
61.13
66.86
72.32
77.23
81.87
86.24
90.60
94.42
98.52

102.06
105 .61
109.16
112.43
115.71
118.98
121.99

TABLE 2
Raw

Radius
V1 = 1.00
V2 = 1.41
V3 = 1.73
\14 = 2.00
V5 = 2.24
v6 = 2.45
\17 = 2.65
VB = 2.83
V9 = 3.00
10 = 3.16

vTI = 3.32
V12 = 3.46
VT3 = 3.61
V14 = 3.74
V15 = 3.87
v16 = 4.00
V17 = 4.12
v16 = 4.24
\1'19 = 4.36
Y 20 = 4.47

Radius
Number
R1

R2
R3
R4
Rs
Ra
R7
Rs
R9
R10
Rl l
R12
R13
R14

R, s
a.,
R17
R1B
R19
R20

Gain
(db)
6.0

12.0
15.6
18.1
20.0
21.6
22.9
24.1
25.1
26,0
26.9
27.6
28.3
28.9
29.5
30.1
30.6
31.1
31.6
32.0

TABLE 1

Number of
zones

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
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and stored in variable R l. Adding 0.5 ,
multipl ying by 100 and then dividing by
100 ensures that RI's value is rounded off
correctly. The same " trick" is used in line
100 , which calculates the square root of
the current radius, and in line 110, which
calculat es its cuttin g radius .

After checking your calculations, mark
the circum ference of each circle on your
working materi al. In order to ensure that
the circles are drawn accurately, first mark
off the radi i of the zones; do that in several
places. Then, drive a nail into the center
of the lens and tie a pencil to that nail
using a piece of non-stretch twine (or fish­
ing line) so that the length of twine be­
tween the two is equal to the radius of the
first zone .

Finall y, inscribe the circle using the
pencil . The purpose of marking the radius
in several places is to ensure that the twine
does not slip or stretch. If the pencil does
not pass through each place where the
radius has been marked , the circle is not
" true" and must be redrawn . Once you
are satisfied that the circle is accurate,
repeat , with the length of the twine equal
to the radius of the second zone. Continue
in that manne r until all of the needed cir­
cles are drawn.

Now you should paint the even-num­
bered zones and verify that your lens cor­
respond s to the pattern shown in Fig. 3. If
you are satisfied , draw in radial supports,
used to hold the concentric circles of the
lens together once the intervening
plywood has been removed, making sure
that the supports match up with any brac­
ing on the back of the lens . (If the lens is
large enough that it must be built using
two sheets of material laid side-by-side ,
the two sheets must be tied together using
radial braces .) Paint those radial supports
as well, and before cutting , again verify
that your lens corresponds to that shown
in Fig. 3.

Finally, carefull y cut out and remove
the odd-numbered zones; Be sure that you
don 't also cut out the radial supports! If
you have followed the directions above ,
then only the unpainted areas should be
removed . To complete the lens, it will be
necessary to cover it with metallic paint to
keep the satellite signal from passing
through the even-numbered zones, defeat­
ing its purpo se. Several coats of a good
quality aluminum paint should provide
adequate shie lding, as well as some
weather-protect ion .

Calculating focal length
While the paint is drying, you can begin

figurin g out where the lens' focal points
lie . In order to do that. you will have to
calculate the foca l point of the lens.

Assuming that you are interested in re­
ce iving C-band signals, the downlink fre­
quencies vary between 3.700 GHz and
4 .180 GHz, depending on the transpon­
der. In order to ca lculate the requi red focal

length, we need to know the wavelength of
the~down l inked signal s. That is fou~d by
dividing 30 by the frequency,f. wherefis
measured in GHz:

"- (em) = 301j
Wavelength varies from about 7.18 to

8.11 ern for those frequencies . The focal
length , or distance from the lens to the
feed point , for a Fresnel lens is given by
the formula:

F = (R1)2j,,-
where Rl is the radiu s of the inner-mo st
circle in the lens, and F is the focal length .
You may calcul ate focal length in any de­
sired units (feet , inches , centimeters); just
be consistent. If you specify wavelength
in centimeters , then RI must also be in
centimeters: of cour se, the final result will
also be in centimeters .

The focal length of the lens described in
Table I will range from 91.83 em for tran­
sponder I to 103.72 ern for transponder
24 . The center of that band falls at 97 .28
cm . That is the focal length that is used for
our set up. Note that the variation on either
side of that center frequenc y to the band
edges is 5.95 em ; the total variation is 11.9
cm . Most commercial waveguides have
that much depth . Thus, to ensure that all
of the focal lengths fall within the area of
the waveguide, all that needs to be done is
to measure back 5.95 cm from the wave­
guide opening, mark that point on the
case, and mount the feedhorn so that that
point is 97 .28 em from the lens.

TV satellites are all located in a geosta ­
tionary orbit some 22 ,279 miles ab'Ove the
equator; that orbit is known as the Clarke
belt. To aim the lens, you have to find
where in the sky the Clarke belt lies rela­
tive to your location . That is done in the
same manner as with a parabolic reflector.
If you are not familiar with the procedure,
see "Installing your own TVRO" in the
June and July 1985 issues of Radio-Elec­
tronies .

In tracking between satellites in the
Clarke belt , TIle Fresnel lens offers one
major advantage over parabolic dishes .
With dishes, the entire dish and feed as­
sembl y must be moved when you wish to
focus on a different satellite . That 's be­
cause such a parabolic dish can only focus
on one object at a time . But a Fresnel lens
can focus on several object s at a time,
each with its own focal point. Thus to
receive a different satellite , all that needs
to be done is to move the feed to the
appropr iate focal point. Once you have
your lens aimed at the right region of the
sky, you' ll have to experiment to see how
many satell ites you can focus .on, and
where their focal point s fall. (When doing
so remember that each focal point will be
at the focal length of your lens.) If you
wish to receive satellites located at the
extreme ends of the belt, you can re-aim
the entire lens-and-feed assembl y, much
as you would a standard parab olic reflec­
tor.

Other considerations
The len s requ ire s the same so rt of

strong , vibratio n-free mount used for
quality par ab oli c di shes . Also , ca re
should be taken to ensure that the focal
point is not obstructed by any mounting
apparatus, or the edge of the feedhorn .

To decide if a Fres~nellens is suitable for
your application , you should consider two
things. First, as we saw above , the gain of
the lens is a function of the number of
zones. Material limitati ons will probabl y
restrict the number of zones to less than
80, and that limits your gain to something
unde r 38 dB ; as a comparison , that' s
roughly the gain of a 6-8-foot dish. Of
course, the fewer the zones, the lower the
gain .

What that mean s, of course, is that a
top-quality LNA, one with an excep­
tionally low noise-temperature rating ,
will be required for best results at any
location. In additi on , if you happen to be
located in one of the " fringe" reception
areas (such as New England or Florid a), it
is likely that you will only be able to
receive the strongest transponders.

Second, as we mentioned earlier, lens
resolution depends strongly on lens diam ­
eter. As a rough rule-of-thumb, figure that
the lens will have to be as large as the
parabolic reflectors that work well in your
area. You may want to experiment a bit to
find an appropri ate diameter for your lens.
Fortunately, working with pl ywood
makes such experimentation relatively
cheap.

As you may have gue ssed from the
theory section presented earl ier, blocking
out either the even or the odd numbered
zones will produce the same gain. In areas
of bright sunlight, you might want to cut
out the even zones and leave the odd
zon es, including the center zone, in
place . That will prevent radiation from the
sun from enterin g the feedhorn directly. If
you do build your lens in that manner,
remember that you must design it so that it
has an odd number of zones (i.e . 21 in­
stead of 20).

The lens has more than one foca l
length . There are increasingly fainter im­
ages at FI3 , F/5 , and FI7, but they are of
quickly dimini shing intensity due to an
increasin g amount of destructive inter­
ference.

The lens may be built from materials
other than plywood. The thinne r the mate­
rial the lens is made of, the closer its gain
will be to the theoretical. The only restric­
tion is that the materia l must be able to
withstand loc al weather conditions, as
well as be opaque to microwave frequen­
cies. We have specified plywood (covered
with aluminum paint), but screen mesh
with Ys-inch or smaller holes could be
used . In additi on , sheet metal or alumi ­
num-cover ed fiber gl ass or ple xigl ass
could be used. R-E
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ELECTRONICS
IN

MEDICINE
RAY FISH , Ph .D., M.D.

Lasers and fiber optics play an important part in modern medical care.
Learn more about them, and the techniques they make possible, in this article.
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INST RUM ENTS T HAT USE OR MAKE USE OF

light have always been important in medi­
cine. Optica l instrume nts such as
otosco pes (used to examine the ear) and
opthalmoscopes (used to exam ine the eye)
are found in near ly every docto r's office .
Now. new technologies and techniques
have made optical instruments more im­
portant and useful than they have ever
been before . Such optica l devices now run
the gamu t from simple flashlights to com­
plex systems that use laser light to per­
form surge ry on micr oscopic blood
vessels in the back of the eye.

The nature of light
The phenomenon known as light is a

type of electromagnetic radiation, differ­
ing from, say, radio waves only in wave­
length. Figure I-a shows the region of the
electro mag ne tic spec trum that ranges
from radio waves to ultraviolet light. As is
shown there , the region of electro mag­
netic radiation that is "visible" to the
human eye is relatively small . Figure I-b
shows the spectrum of visible light in
more detail.

As you can see from Fig. I, colors differ
from each other in wavelength. In hu-

mans. three types of color-sensitive pho­
toreceptors in the rear of the eye are used
to discern different colors. One type is
most sensitive to red light. The farther a
color is from red, the less sensitive the red
light photoreceptor will be to it. The two
other types of photoreceptors are sensitive
to blue and green. respectively. Light of
different wavelengths stimulate each of
those three photoreceptors differentl y.
The degree of stimulation is then convert­
ed by the brain into a multicolor image .
(As an analogy, consider the way a color­
TV uses just the three phosphor colors in
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FIG. 2-A SPECTROPHOTOMETER uses light absorption to determine the chemical makeup of a
sample. Though not shown here, the light source and the prism are mounted on a pivot. By moving the
light source and prism, it is possible to pass the complete spectrum of visible wavelengths through
the sample.
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FIG. l-THE ELECTROMAGNETIC SPECTRUM.
As is shown here, only a small range of wave­
lengths Is visible to the human eye.
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WAVELENTH-NANOMETERS

FIG. 3-THE OUTPUT of a spectrophotometer.
By plotting the amount of light transmitted at
various wavelengths, It Is possible to uniquely
Identif y the contents of a sample.

surgery. Most other uses (and some of the
eye surgery applications) are still consid­
ered to be somewhat experimental. Many
uses of the laser in medicine are very
promi sing , but are sti ll co nsidered by
many to be unproven , and too expensive.
Many applica tions have worked out well
in clinical trials , but are not yet accepted
by the governme nt or medical community
as having been proven to be more effective
than other techniques . The question of
safety is also sig nificant: Light strong
enough to affect tissues can burn the skin
or cause blindness if reflected into the eye.
The heat generated by a laser can cause
explosions when certain gases are pres­
ent.

Lasers are used in a variety of different
applications . For instance, laser light can
be used to seal off bleed ing blood vessels
in a stomach ulcer or be focused to a 50­
micron beam for use in eye surgery.

A laser cuts by heating tissues. That
causes the tissue to be vaporized . The
vaporized area is surround by a thin layer
of heat coag ulated tissue in which blood
vessels smaller than one millimeter are
sealed . Thus , problems with bleeding are
minimized . '

The wavelength (color) of the laser light
can be chosen to be absorbed in certain
tissues or organs. and not by others, mak­
ing heating more selective. For example,
almost all soft tissues strongly absorb the
ene rgy of the carbon dioxide laser, which
is in the mid-infrared portion of the spec­
trum. If such a laser is directed at the eye,
the cornea will be damaged . The light of
the argon laser, on the other hand , is in the
visible region (blue -green) and will pass
through the lens and cornea of the eye.
Almost all of the energy will go to the
retina and cause heating there .

Laser light can be directed to a par­
ticular area in much the same way that
regular light can . That means that fiber
optics or a system of mirrors and lb ses
can be used. For laser eye surgery. an
elabo rate optical system is used to focus
light onto the retina in the back of the eye.
The physic ian sees a spot of light super­
imposed on the image of the retina so that
the area to be ope rated up on ca n be

Lasers
All e lect ro mag ne t ic rad iat ion is

periodic in nature; that , of course , in­
cludes light as well as radio waves. Thus,
just as we can talk about the phase of a
radio signa l, we can talk about the phase
of radia ted light. In ordinary light. each
atom or molecule of the light source emits
its radia tion independently. As such, the
phase of the light radiation emitted by
each atom or molecule is unrelated to the
phase of the light radiation emitted by any
other atom or molecule in the source.

In a laser. on the other hand , the atoms
and molecules of the source are forced to
radiate in phase . (Laser, by the way stands
for Light Amplification by Stimulated
Emission of Radiation. ) Because of that,
the timing and physical spacing of the
light radiated by each atom or molecule is
coordin ated in such a way that the elec­
tromagnetic waves of the light reinforce
each other. The resulting light is said to be
cohere nt- the light emitted from each
so urce has spa tial and tempor al co­
herence .

The device used to generate laser light
is called a laser. Lasers use many different
materials , includ ing gases, liquids, and
solids as a light source. Gas lasers use a
gas (or mixture of gases) in a glass tube.
Commonly used gases are helium-ne on.
carbon dioxide, argon. and krypton . liq­
uid lasers use orga nic dyes. The famil iar
ruby laser uses a solid as the lasing medi­
um. For a light source, that laser uses
c h ro m iu m uni forml y di stributed
throughout a rod of crystalline aluminum
oxide . The output of the laser is light with
a wavelength of 694 .3 nanometers, a deep
red colo r.

The light generated by a laser can be
characterized by several parameters:
• Wavelength .
• Typ e of emission-continuous or
pulsed
• Energy
• Power density
• Beam divergence

Lasers in medicine
Lasers are used most widely for eye-
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the CRT-red. green. and blue-to gen­
erate a multico lor image. It is done by
varying the intensity of the different color
phosphors in a regio n.)

Using light
Previously we saw how the oxygen con­

tent of blood could be determi ned by shin­
ing a light throu gh an earlobe and
analyzing how different wavelengths are
absorbed (see the May 1985 issue of Ra­
dio-Electronics).

In the laboratory, an instrument called
the spectrophotome ter uses the same prin­
cipal. Chemicals in a liquid solution are
analyzed by finding how much absorption
of light occ urs over a range of wave­
lengths.

As shown in Figure 2, ligh t is passed
through a prism. As the light source and
prism are rota ted, different colors of light
get through the slit. A photocell detects
the light transmitted through the solution
being analyzed at every wavelength. Cor­
rections are made to take into account the
absorp tion caused by the sample holder,
etc . , and the results are plotted as shown
in Fig. 3. As every chemica l and com­
pound absorbs light in a different way. the
in form at ion obta ined from a spe c­
trophotometer can be used to accurately
identify the contents of the sample being
analyzed .
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FIG4-CROSS SECTIONAL VIEW OFTHE EYE. Light passes through the norma lly transparent cornea
(solid), aqueous (liquid), lens (solid), and vitreous (gel). When light strikes the ret ina, electrical signals
are initiated and tran smitted to the brain via the optic nerve.

Endoscopy
Endoscopy is the viewing of areas with­

in the body. Instruments, called endo­
scopes (see Fig. 5), exist that allow
physicians to look inside the stomach,
intestines, bladder. lung, abdominal cav­
ity, and joints. Endoscopes fall into two

continued 0 11 page III

Laser safety
There are many dangers associated

with working with lasers. Some lasers
produce enough concentrated energy to
burn the skin or damage the eye. Once you
"see " the light generated by a laser. it
may already be too late to prevent eye
damage. Thus, precautions must be taken
before injury occurs.

The ultraviolet and far infrared light
generated by many lasers is absorbed by
several of the structures of the eye (see
Fig. 4). If the light is absorbed. of course.
it s~ energy is tu~ned into heat. The result
will be a burn in the area of absorption.
111at results incataracts forming if the lens
is involved, or damage to the sensitive
structures at the rear of the eye if the light
falls on the retina. Loss of vision could
easily resul t if the laser is powerful
enough.

Fort unately, safe power levels have been
defined, and low-power lasers can be used
safely without eye protection for many
applications. Some lasers. such as gal­
lium-arsenide lasers, are considered safe
to use without eye protection. For other
lasers, protective eye guards and glasses
are available.

Even more dangerous than the light
they produce are the power levels associ­
ated with lasers. Power supplies for those
devices often provide tens of thousands of
volts. Needless to say. a knowledge of
high-voltage circuits. and a healthy re­
spect for the same. is required before at­
tempting any type of laser service or
maintenance.

Lasers are used in dermatology to treat
skin lesions. For example, carbon-diox­
ide lasers produce light in the infrared
region. Such light penetrates only to a
depth of .1 mm or so. Depending on the
focus of the beam, such a laser either cuts
or vaporizes the skin. When used to cut,
the area is sterilized . Blood vesse ls ,
nerves, and lymphatic channels are sealed
off. When used to vaporize tissue. it is
possible to removeskin cancer. warts. and
other lesions.

Lasers have also been used to treat
bleeding and tumors in the esophagus.
stomach, and upper intestine (those make
up the upper gastrointestinal tract). To do
that, the light from a neodymium:yttrium
aluminum garne t (artificia l diamond )
laser (referred to as an Nd:YAG laser) is
brought to the area of interest by a quart z
fiber optic channel in an endoscope (that
instrument will be described shortly).

also be performed using the laser. Vocal­
cord surgery using the laser has proven to
be useful. A laser is focused on tumors of
the vocal cords . The tumors are burnt off.
There is usually no bleed ing because
blood vessels feeding the area are cau­
terized (burned shut).

Cancer farther down, in the airways of
the lungs. can also be reached by the laser.
Unfortunately, such surgery is not done in
very many centers. The procedure would
ben efit a lar ge num ber of peop le, '
however, because many patients with lung
cancer are smokers who do not tolerate
surgery well because of coexisting lung
and heart disease.

RETINA

chosen. Once that is done. a laser can be
used in a variety of ways. For instance. it
can be used to seal tears in the retina.
Lasers can also be used to seal off abnor­
mal blood vessels in the back of the eye.
Abnormal blood vessels that are likely to
bleed are a common feature of several eye
diseases. Those bleeding blood vessels
are a relatively common source of blind­
ness. Less than a drop of blood leaks into
the eye from the abnormal vessels. but the
blood covers the light-sens itive retina.
Using the laser, abnormal blood vessels
can be identified and sealed off before
they bleed.

Surgery on other part s of the body can
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o« FIG. 5-A FLEXIBLE ENDOSCOPE. Such a device allow s a doctor to view and have access to regions
a: deep within the body.
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Adding remote control to any circuit or device
is not as hard as you might think. This article

shows you how its done.

T HE DREAM OF ADDI NG REMOTE CO NTROL

to appliances, gadgets, and projects is an
old one in electro nics . But because of the
complexities involved, it is one that has
been beyond the skills of many hobbyists.
Now, as in so many other areas of elec­
tronics, Large Scale Integration (LSI) IC's
have come to the experimenter's rescue.

The Motorola MC I4457 remote control
transmitter and MCI4458 remote control
receiverIC's , by themselves, form almost
90% of a high-qu ality infrared or ultra­
sonic remote-control system that is capa­
ble of handl ing up to 272 com mands .
Although the IC set was developed for
television remote use , and has some spe­
cia l pin funct ions for that purpose, it is
highly flexible and can be used for a myr­
iad of remote-control needs ranging from
controlling TV and stereo gear, to remote
arming of security systems , to remote pro­
gramming of comput ers and robots.

The remote-control system
The MCI4457 IC (see Fig. I) needs

only a keyboard , osci llator, output device ,
and battery to form a complete remote­
co ntro l tran s mitt e r. Sim ila rly, the
MCI4458 receiver (also shown in Fig. I)
needs only a power supply, input circuit ,
and oscillator to functio n. Both devices
are CMOS, and thus require only a mini­
mal amount of supply current.

The transmitter does not have or need
an on/off switch. When a button on the
keyboard is pressed , the clock oscillator

J. DANIEL GIFFORD

starts up, the key is decoded , and the cor­
rect seven-bit data stream is transmitted
via either an array of IR LED 's or an
ultrasonic transducer. Four of the trans­
mitted bits are actually either data or a
command; a fifth "function" bit lets the
receiver know the nature of those bits (the
function bit is not externally available).
Two start bits are added to synchronize the
transmission with the receiver. Table I
shows the 32 possibl e keys, their codes,
and their row/column location.

The data is transmitted in FSK (F re­
quency Shift Keying) format , using two
frequencies divided down from the 500
kH z co ntro l c1ock-38.46 and 41. 66
kHz. That FSK transmission , other than
using much higher frequencies, is similar
in operation to the encoding process used
by computer modems.

The 14458 receives the transmitted data
through either a photodiode or an ultra­
sonic transducer, After the signal is am­
plified and conditioned , the receiver IC
decodes it from its FSK form and, accord­
ing to the state of the function bit , routes it
to either the data or the command port .

If the function bit is a 0, the four bits are
read as data and are routed to the data port .
The data port is two digits wide (each digit
is made up of eight bits), and can be con­
figured to accept either one or two digits
as a full data word. After a full word is
transmitted , a pulse appears on the data
available (DA) pin . The data can be either
BCD or hexadecimal in format , depend-

OSC IN + V 24

2 DATA IN ANALOG OUT 23

3 POR C8 22

4 AFT C4 21

ON/OFF C2 20

UN Cl 19

LBV VALID COMMAND 18

8 M8 DATA AVAILABLE 17

9 M4 L8 16

10 M2 L4 15
14458

11 Ml L2 14

12 GND L1 13

FIG.1-THE 14457 REMOTE·CONTROL TRANS-
MITTER IC pinout (top) and the 14458 remote-
control receiver IC pinout (bottom). With the ad-
dition of a keyboard, oscillators, power sup-
plies , and input and output transducers, the pair
of IC's becomes a powerful remote-control sys-
tem.

ing on the number of keys used in the
transmitter, so data words from 00 to 99 (0
to 9 in single digit mode) or 00-FF (0-F)
can be transmitted to the data port .

If the function bit is a I instead of a 0,
the four data bits are read as a command,
and are routed to the command port. A
received com mand is latched into the 4-
bit port , after which a pulse appears on the

0valid comm and (vc) pin. Of the com- o
mands, four are internally decoded by the d
14458, and twelve require external decod- CD

m
ing to be useful. JJ

With 256 data word s and 16 com - CD

mands, plus other specialized single-pin
co
()1
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+ 6V
TABLE 1-4457/4458 COMMAND ENCODING

R1
150

R2
3300

01
IN914

C1 + 02
50IlFI IN914

16V

8
GNO

+ V OUT 14NC
IC1 OUTI-'1.>i..5- +-"'I-'lr-.--H

14457
DATA 13NC

16

03
IN400t

The 14457 has an on-board oscillator
circuit; the only externa l parts required are
the frequency-determining components .
Both the 14457 and 14458 require an iden­
tical control frequenc y, of about 500 kHz.
Instead of using a crystal to maintain the
frequency, both units use a much cheaper,
smaller, and more durab le ceramic reso­
nator. While ceramic resonators are less
precise than crystals , they are more than
accurate enoug h for many uses, this one
included . The exact frequency of the reso­
nators used is not important, as long as
they are identica l and of about the fre­
quency specified. Suitable resonators are
available from the source provided on
page 67 (Ordering Information).

The ceramic resonator is used in exact­
1y the same manner as a crystal (Fig. 2),
requiring a tank circuit around it to force it
to oscillate at the correct frequency. High­
Q disc capacitors and metal-film resistors
should be used in the tank circuit to pro­
mote stability. Note that the 14457 dis­
ables the osci llator by clamping pin II
(osc IN) to ground.

The outp ut circuit of the ultrasonic
transmitter is simp ler than that of the IR
type and require s no circuitry in addition
to the ultrasonic tran sducer itself. The
14457 uses complementary push-pull out­
puts to generate a strong, balanced drive
signal across the transd ucer.

The IR output uses only one of the two
outputs , since a driver transistor is needed
to provide sufficient current to the LED
array. Three infrared LED's are used to
increase the range of the transm itter.
High-output LED's such as XC880A's or
TIL906-l's should be used .

There is no real difference in perfor­
mance or range between the two types of
output. The IR output is decided ly cheap­
er, since a pair of ultrasonic transducers
can cost $25.00 or more , and the parts are
more widely available. On the other hand,
the IR beam is limited to line-of-sight

FIG. 3-THE OUTPUT CIRCUIT for an Infrared
transmitter.

8

OUT 14

OUT 15

DATA 13NC

GNO
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+ V
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14457

OSC OSC
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IN4001
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+ +

FIG. 2-THE BASIC CONNECTIONS fo r the
transmitter oscillator. Note that this circuit uses
an ultrasonic output.

ordinary 9-volt transistor battery can be
used for power. The array of IR LED 's, on
the other hand, need a substantial amount
of supp ly current, so four " AA" or
"AAA" cells in series (for a total of 6
volts) should be used . In both Figs. 2 and
3, note that a diode is used to prevent
damage to the IC from reversed battery
connections and a 50-f.\oF capacitor is used
to filter transients from the supply line;
those components should not be omitted.
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The transmitter
Since the 14457 is CMOS, it draws

a lmost no supp ly current by itse lf.
However, the clock oscillator and the out­
put device are another story-the curre nt
drawn by both would normally make bat­
tery power imp ractical. However, the
14457 is designed to shut down the os­
cillator when it is not needed and the
output circuitry draws power only when
transmitting, which takes 0 .1 seconds per
data stream. Those features make both
battery power and the lack of an on/off
switch completely practical.

Being CMOS, the 14457 can operate
from a supp ly voltage between 5 and 12
volts. The voltage and type of battery used
will depe nd on the type of output. Since
the ultrasonic type needs a higher voltage
but much less current than the IR type , an

outputs controlled by the data sent to the
two ports, it's easy to see how that IC set
can be used in dozens of differen t ways.
By proper use of the data and proper de­
coding of the commands, almost anything
that can be done with switches and knobs
can be done over an invisible beam . The
only limitation on the usefulness of the
14457 and 14458 is how well you can
interface the receiver to the device under
control. Before we get into the problems
of interfacing and deco ding, let's look at
how a complete transmitter and receiver
are built.
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Ordering Information

The following are available from Circuit
Specialists, PO Box 3047, Scottsdale, AZ
85257: 14457/14458 transmitter/receiver
pair, $17.00 postpaid; 455-kHz ceramic
resonator (Mallory CU455), $8.50 each,
postpaid.
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IC1
14451
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FIG. 6-THE 2D-KEYkeyboard. Either discrete transistors or an NPN IC array can be used.
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would be ideal for security system disarm­
ing, with the receiver input mounted be­
hind a window or near a door. Note that
the two unused column inputs are left un­
connected; since they have internal pull­
ups, no external disabling is required .

A somewhat more complex keyboard ,
the 20-key version (Fig. 6), is probably the
best compro mise between usefulness and
too much comp lexity. That keyboard adds
the following to the IO-key keyboard: OFF,

ANA LOG UP, AN ALOG DOWN, M UT E , two
uncommitted toggle-type commands, and
four uncommi tted continuous-type com­
mands. (We' ll talk about the command
types in a moment. )

Since all of the available rows and col-
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switch going to the correc t row and the
other going to the correc t column. Al­
though that type of keyboard will be more
expensive and much larger than the mem­
brane type , the keys can be laid out in any
desired pattern.

The 14457 allows the use of up to 32
keys, 16 for the data digits 0 through F,
and 16 for comm ands . Any of those keys
and comma nds may be used indepe n­
dently, with or without any other keys.
Also, any lesser part of the 32-key pattern
can be used . Let's look at three such sub­
patterns , and the full 32-key version.

The simplest keyboard (Fig. 5) uses
only 10 keys, those corresponding to the
digits from 0 through 9 . That pattern

FIG. 5-THE iD-KEY keyboard. Each SPST normally-open switch shorts one row to one column. Note
that the column 3 and 4 pins are left unconnected.

R2
IC1 4.7K

14451

DATA!-,-13=--ANw---f-il

FIG. 4-THIS CIRCUIT can be added to give a
visual indication of the transmitted signal.

+ 6V- + 9V

operation, while the ultrasonic signal can
bend around comers and other obstacles .
In general, the IR type is recommended
for hobbyist use .

Besides the push-pull transmitting out­
puts, the 14457 has another output, the
DATA output, that can be used to give a
visual indication of transmission. It fol­
lows the unencoded binary data used to
modul ate the FSK transmission. If a driv­
er circuit and LED like that in Fig. 4 are
added, the LED will flicker briefly each
time data is transmitted . That load will
contribute slightly to battery drain, but
since it is impossible to see infrared or
hear ultrasonics, the feedback of a visual
transmission signal could be valuable .

The most difficult part of building the
transmitter is the construction of the key­
board . The 14457 has four column and
five row inputs, each with its own internal
pull-up resistor. To transmit a data digit or
command, one column and one (or more)
rows must be simultaneously shorted to
ground. The problem is that only one type
of row-to-column-to-ground keyboard is
commonly available , and it is for tele­
phone use, and it has the familiar 12­
button pattern . Since that type of key­
board is expensive and difficult to modify
to the circuit needed here , it is not prac­
tical.

Fortunately, there is an alternative. The
ordinary row-to-column type of matrix
keyboard may be used with an array of
NPN transistors to provid e a path to
ground. That allows use of the common,
inexpensive membrane-type keyboa rd
like that found in many calculators. The
N PN trans is to rs may be d iscret e
2N2222/2N3904 types, or a DIP array
such as the CA3046/3086.

Actually, any type of SPST normally
open switches could be used to build a
keyboard , with one connection of each
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AMP 0- -'=-\2 DATAIN
(SEETEXT)

+5V

24

FIG. 8-THE BASIC CONNECTIONSfor the re­
ceiver oscillator. For sing le digit operation, pin 9
(M.) would be tied to +5V, and pin 6 (uiv) would
be grounded.

internal on the 14457 ). The ceramic reso­
nator used in the l4458's oscillator must
be identical to that used in the transmitter.

The FSK sig nal is received, as de­
scribed earlier, by either a photodiode or
an ultrasonic transducer. The transducer
can be directly connected to an amp input ,
but the photodiode requires a pull-up bias­
ing resistor from 22K-220K, with the ex­
act value determined experimentally once

4
Rl

R2

R3
IC1

2 14457
R4

3
R5

C2 C3 C4

7 10 9

ALL SWITCHES: N.O. PUSH BUTTON

05 06
lN34A l N34A

FIG. 7-THE 26/32-KEY keyboard. If the extra comma nds are not needed, switches C5-Cl0 can be
deleted.
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umns are used for the 20-key keyboard,
three extra rows must be "synthesized" to
access the remaining 12 commands. That
is done by using an array of diodes (Fig. 7)
to allow each of the new rows to short
more than one of the existing rows to
ground at the same time. The three new
rows are labelled 2/5 , 3/5, and 2/3/5, in­
dicating the existing rows used to syn­
thesize each.

If all 32 key s made accessible by
adding those synthesized rows are used,
six more cont inuous-type commands are
available, along with the six hexadecimal
digits A through F. If only access to the
hex digits is desired, the six command
keys can be deleted , leaving the 26-key
keyboard . The only thing that determines
whether BCD or hex data can be transmit­
ted is whether or not the hex digit keys are
available . If the 10-or 20-key keyboard is
used, only BCD data may be sent; with
the 26- and 32-key versions , either BCD
or hex data can be transmitted .

The receiver
The receiver half of the remote-control

system is slightly more complex. The
14458 requires a power supply between 5
and 6 volts, and thus can use a TTL power
supply if one is available. If a voltage in
that range is not available from the device
being controlled , a higher voltage can be
regulated down or a separate power sup­
ply added. Since the 14458 and it's out­
board circuitry are CMOS , not more than
20-30 rnA of supply current should be
required.

The 14458 has three inputs, one for the
incoming signal (DATA IN) , one for the
osci llator frequency (o se IN), and one
used for automatic power-on reset (POR).

The POR input, pin 3, has an internal pull­
up resistor and needs only a 0 .22-0.47 J..LF
capacitor between it and ground for opera­
tion. With such a capaci tor in place , when
power is applied to the 14458 all of its
outputs and internal registers will be reset
to O.

The oscillator used in the 14458 (Fig. 8)
is almost ident ical to that used in the
transmitter, except that the receiver re­
quires an ex ternal acti ve elem ent , a
4069UB inverter (the active element is

+5V

TO
+---- - - ---0 AMPLIFIER

INPUT

01
TIL413

' SEETEXT

FIG. 9--FOR BEST SENSITIVITYand range, the
value of the bias resistor, Rl , must be deter­
mined experimentally.

the circuit is built (see Fig 9). That bias
resistor controls the sensitivity and thus
the pickup range of the photodiode ..An
infrared filter must be used in front of the
photodiode to exclude ambient light and
further increase its sensitivity. Although a
piece of red plastic like that used for dis­
play filters can be used , a true IR niter will
give better performance.

From the pickup, the signal is sent to an
amplifier. We ' ll show you a suitable am­
plifier and finish things up. R-E
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TH ER E ISN 'T MUCH MYSTERY SURROUND­

ing TV "ghosts." They are the effects of
multipath distortion and often can be
eliminated without too much trouble . But
what of FM " ghosts?" That distortion or
"flutter" that you've been blaming on
your receiver's tuner, AGC, or discrimi ­
nator circuit s may very well be caused by
the same multipath reception that causes
TV ghosts.

What is multipath reception?
VHF and UHF signals , those ranging

from around 50 MHz to well up in the
microwave region , are easily reflected by
buildings, water towers, and other man­
made objects, as well as by hills, etc. As a

All About
Multipeth Distortion
FM distortion is annoying, but there's no
need to put up with one of the most common
types. Here's a look at multipath distortion,
and how surprisingly easy it is 'to get rid of.

=--

ROBERT F. SCOTT

result , at any particul ar location , an FM
antenna may be receiving a signal on a
direct, line-of-sight path , as well as via a
number ofreflected paths. (See Fig. I. )

That can be an advantage in certain
cases . For example, some receivin g loca­
tions may be in a "shadow" area where,
due to intervening buildings, hills , or
heavily wooded areas, line-of-sight recep­
tion of signals is not possible. In those
areas adequate recept ion might be possi­
ble only via reflected signals.

Unfortunately, not all multipath reflec­
tions are advantageous. Let' s take a look
at Fig. I. That figure shows several FM
receiving sites, labeled A, B, C, and D, all
located about 38 miles from the transmit­
ter. Location A receives signals over two
paths , One is a 38-mile direct line-of-sight
path . The other is more roundab out-40
miles to the water tower, and then 5 miles
to the receiving antenna.

Radio waves travel 186,000 miles per
second (0. 186 mile per microsecond) or I
mile in 5 .376j..ls. The multipath route is 7
miles longer than the direct path , so the
reflected signal is delayed 37.63 us (7 x
5.376 = 37.63). Though not shown, note
that some of the signal reflected from the
water tower also is reflected downward
toward the earth. It then is reflected off the
earth to the receivin g antenna, forming
yet another, slightly longer path . In a mo­
ment we' ll see how those delays distort
the received signal, but first, let' s look at
the other sites in Fig. I.

Locat ion B is a good place to receive an
adequate direct signal, free from multi­
path interference . Locations C and D are in
the " shadow" of a tall office building and
cannot receive a satisfactory direct signal.
The FM listener at location D has solved
the problem by aiming his antenna at the
water tank .

FM signal basics
When an FM transmitter is modulated ,

its output signal varies above and below
the carr ier center-frequency at a rate equal
to the modulating frequency. The greater
the amplitude of the modulating signal is.
the greater will be the swing in carrier
frequency from its assigned center fre­
quency.

The FCC has defined ± 75 kHz (a total
swing of 150 kHz) as 100% modulation ,
±60 kHz as 80% modulation, ±45 kHz
as 60% modulat ion, and ± 37.5 kHz as
50% modulation.

As long as the percentage of modula­
tion is held constant , the frequency swing
remains constant, regardless of the modu­
lating frequency.

Figures 2 and 3 show the "anatomy" of
an FM signal. Looking first at Fig. 2, as
the modulating signal rises from zero to
its maximum at 90 degrees, the carrier
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FIG. 1-S0ME LOCATIONS RECEIVE direct signals, reflected signals, or a combination of both. In
locations where both direct and reflected signals are received, multipath distort ion can occur.

-- - - - - --A
/ :

/ I
I

- - "/: I,
V ,

I

/ I I

/ I
II

4

6
5.376 -­

!l 5
I

>­-c
-'
LlJ
Cl 3
:I: 2.688 -­
f--

~ 2
j::::
-'
::::l
:;;

1/4 1/2 3/4 1 1·1/4 1·1/2

LR-Lo-MILES

FIG. 4-0NCE YOU'VE DETERMINED the dif­
ference in length between the direct path (Lo)
and the reflected path (LR ) , this chart can be
used to fi nd the multi path delay in us.

b

When an FM signal is reflected , it usu­
ally undergoes a 180-degree phase rever­
sal. So, when the reflected path is a whole
number of wavelengths longer than the
direct path , the signals at the antenna are
out-of-phase; and the strength of the sig­
nalat the receiver depends on the relative
strengths of the two signals. Complete
cancellation can occur when the signals
are 180 degrees out-of-phase and of equal
amplitude .

When the difference in path lengths is
an odd number of half-wavelengths, the
signals are in phase. The result is that the
signal strength at the receiver will actually
be higher than if only the direct signal
were being received .

But, most often the difference in path
lengths will be something other than an
odd or even multiple of the wavelength.
Since the carrier frequenc y of an FM sig­
nal is constantly changing , in those in­
stances there will be constant changes in
the instantane ous phase and frequ ency
differences in the direct and multipath sig­
nals. Thus, the resultant signal at the re­
ceiver will contain both phase-modulated

FIG. 3-ANATOMY OF AN FM SIGNAL. The mod­
ulating signal is shown in a, and its effect on the
carrie r freq uency is show n in b. The two signals
are shown superimposed in c.

MOD ULATING
SIGNAL

CARR IER
1.---;.--- CENTER

FREQUENCY

/ ,...._ _ --IA'--__~

DEVIATION FOR
100%MOOULATION

An FM transmitter can just as easily be
operated with negative polarity where a
positive-going modul ating wave causes
the carr ier frequency to decrease .

Causes of multipath distortion
We have seen how a reflected signal

takes a longer path and is delayed in
reaching the receiving antenna . The chart
in Fig. 4 can be used to compare typical
delays with difference s in the lengths of
the direct and reflected paths.

FIG. 2-FOR 100% MODULATION, the carr ier fre­
quency will swing :::: 75 kHz.

frequency swings from its res ting (un­
modulated) center frequency to a max­
imum determ ined by the percentage of
modul ation .

As the modulating signal passes 90 de­
grees , the carrier frequency decreases un­
til it return s to the center frequency when
the modulating carrier reaches 180 de­
grees. As the modul ating signal swings in
the negative direction , the carrier swings
from its center frequency toward its mini­
mum (once again determined by the per­
centage of modul at ion ). On ce th e
modulating signal passes 270 degrees, the
carrier frequency begins to rise until it is
once again at the center frequency at 360
degrees (0 degrees).

Figure 3 shows the effects of the modu­
lating signal on a carrier signal. Figure
3-a is the modulating audio signal, while
Fig. 3-b shows the corresponding effect
on the carrie r frequency. Figure 3-c shows
the modulating signal superimposed on
the carrier. In those illustrations the mod­
ulation polarity and its relationship to car­
rier frequency is such that a positive­
going modul ating signal causes the car­
rier frequency to increase while a negative
swing in modulating voltage cause the
carrier frequency to decrease. That polar­
ity relationship is not mandated by FCC
regulations or by FM transmitter design .
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ing, as shown in Fig. 5.
Stagger stacking provides a 10- to 20­

dB improvement in the front-to-back
ratio, while still providing a substantial
increase in forward gain. In stagger stack­
ing, the antennas are spaced 0.67 to 0.7
wavelengths apart vertically, and the up­
per antenna is spaced one-quarter wave­
length ahead of the lower one . The coax
line between the upper antenna and the
coupler is one-quarter wavelength longer
than the coax connected to the lower an­
tenna.

Because of the one-quarter wavelength
horizontal stagger between the antennas,
the wavefront of the incoming direct sig­
nal reaches the upper antenna one-quarter
wavelength (90°) before it reaches the bot­
tom one . However, the extra one-quarter
wavelength section of coax from the upper
antenna delays the signal 90 degrees so it
will be in phase with the signal from the
bottom antenna when the two combine in
the coupler. That provides an added 2.5 to
3 dB gain .

The wavefront of the reflected signal
arriving at the rear of the antenna array
reaches the upper antenna one-quarter
wavelength after it has reached the bottom
antenna. The signal at the upper antenna
is delayed an additional 90 degrees by the
added quarter-wave section of coax down­
lead . Thus, the reflected signals from the
top and bottom antennas arrive at the cou­
pler 180 degrees (one-half wavelength)
out-of-phase , so they will cancel. The re­
jection of the reflected signal is typically
- 20 dB, and may be - 30 dB with care­
ful design and construction.

When designing a stacked antenna ar­
ray, remember that FM signals travel
slower in cable than in free space (or the
atmosphere). Because of that, the wave­
length of the signal in cable is shorter than
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FIG. 5-WITH STAGGERSTACKING,the upper antenna is mounted so that its elements are located V.
wavelength ahead of the corresponding elements of the lower antenna.

the above examples are generated when
the modulating signal contains but a sin­
gle frequency. But typical FM signals
contain a variety of frequencies, and the
multipath distortion caused by them can
be exceedingly complex and constantly
changing.

Reducing multipath distortion
Generally, multipath distortion can be

reduced to an acceptable level, or com­
pletely eliminated, by any method that
can be used to insure a 40- to 50-dB dif­
ference in the strengths of the direct and
reflected signals. Usually, the approach
would be the same as that used to elimi­
nate TV ghosts. That is, install a highly
directive receiving antenna that has a
good front-to-back ratio, a sharp frontal
lobe, and a minimum of spurious side and
back lobes . An antenna rotator would be
used to aim the antenna at an interference­
free direct signal-keeping the direct sig­
nal well within the main portion of the
forward lobe while causing the unwanted
reflected signal to fall in a null in the
response pattern.

If your FM receiver has a signal­
strength meter, you can swing the antenna
and measure the angle between the direct
and reflected signals . If the multipath sig­
nal is arriving from 20-30 degrees right or
left of the direct signal, it may be possible
to eliminate it by stacking two identical
high-gain antennas, one above the other,
one-half wavelength apart. In addition to
increasing direct-signal pickup by 2.5 to 3
dB, stacking sharpens the forward lobe­
possibly enough to completely eliminate
multipath interference.

If the reflected signal arrives from the
rear of the antenna and is not sufficiently
attenuated by conventional vertical stack­
ing (as described above) try stagger stack-

sin 67.73° = 0.9292
0.9292 x 100% = 92.52%

The carrier swing thus is 92 .52% x 75
kHz, or 69 kHz . Thus, when the reflected
signal arriving at the receiver passes
through the center frequency, the direct
signal has advanced 67.73 degrees or 69
kHz .

At that instant the direct and multipath
signals interact to produce a 69-kHz beat.
That signal is not audible, but it can pro­
duce annoying interference as it beats
with other components of the composite
FM direct and multipath signals.

Similarly, with the same 37 .63-f.Ls de­
lay, a I-kHz tone produces a 17.25-kHz
beat, while an 8.75-kHz beat is produced
when the FM carrier is modulated by a .
500-Hz tone.

It was by chance that we assigned the
distances to the direct and reflected paths
shown in Fig. 1. Had we assigned values
where there was only a half-mile dif­
ference, the delay would have been 2.688
f.LS in the two signal paths . The 5 kHz, I
kHz, and 500 Hz modulating tones then
would have produced beats of 6 .3 kHz,
1.26 kHz, and 630 Hz, respectively.

. Note that the preceding discussion is
based on signals strong enough to modu­
late the carrier 100% and drive it to full
± 75-kHz deviation. If, in the examples
above, the carrier is modulated only 50%,
maximum deviation is only ± 37.5 kHz
and the beat interference frequencies
would be half of those given above.

The interference frequencies given in

X = 67.73 °

To find the percent of modulation at that
point:

and amplitude-modulated distortion com­
ponents that were not present in the origi­
nal signal.

Let's take a look at the distortion
caused by multipath reception of the FM
signal at location A in Fig. 1. The multi­
path signal travels 7 miles farther than the
direct signal, so its arrival is delayed
37 .63 us. Let's assume that, at a given
instant, the FM transmitter is 100% mod­
ulated by a 5-kHz tone . The period of a 5­
kHz sinewave is 200 microseconds .
Since, as we've seen, a frequency-modu­
lated carrier reaches its maximum devia­
tion in one direction at the 90-degree
point of the modulation cycle, and max­
imum deviation in the opposite direction
at 270 degrees, how much will the carrier
swing during the 37 .63-f.Ls delay?

Since the period of the signal is 200 us,
we know that at 50 f.LS, the signal has
swung through Y4 of a cycle, or to 90
degrees. That allows us to set up the fol­
lowing proportional relationship:

50 + fLS_ 37.63 + fLS
90° - X

SOX = 3386.7"
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for a home receiving setup presents rela­
tively few problems, the same can not be
said for car setups . There, the directional
signal path between the FM transmitter
and the moving car is constantly chang­
ing. At times the received signal is se­
verely attenuated or completely blocked ,
causing fading and " drop out." At other
times, the car's antenna picks up signals
refle cte d from th e gro und, buildings ,
hills , etc . As the car moves, the phase
relationships between the direc t and re­
flected signals are constantly changing ,
adding and then subtracting at random
rates to vary the instantaneous signal
strength, produc ing a multipath distortion
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FIG. 7-THIS CHART show s the relationship be­
tween the angle e and the proper spacing in
wavelengths between antennas in a hor izontally
stacked system.
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where A is the wavelength and f is the
frequ ency in MH z. At 100 MHz , one
wavelength is 11 ,7001100, or 117 inches.
Vertica l spacing between the antennas is
81.9 inches 0 17 x 0.7) while the hori­
zontal offset or staggered dimension is
29251100, or 29 .25 inches. The solid-di­
electric coax connecting the antenna array
to the coupler consists of two lengths. The
shorter length , which measures L inches,
connects the bottom antenna to the cou­
pler. The other section is a quarter wave
longer, so it measures L + 19.3 inches
(66% x 11714).

the wavelength of the signal in free space.
Therefore , when calculating the length of
a section of transmission line , you must
compensate for a characteristic called ve­
locity of propagation. For solid-dielectric
coax, the velocity factor is 0 .66 ; the ve­
locity factor is 0 .85 for foam-dielectric
coax . Thus a piece of solid-dielectric coax
that is one wavelength long will be only
66% as long as the wavelength of the sig­
nal in free space .

Let's next calculate the dimensions of
the array shown in Fig . 5. We'll use 100
MHz, the center frequency of the FM
band , as our design frequency. In free­
space:

(J)
o
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Horizontal stacking
When the reflected signal arrives from

an angle to the right or left of the direct
signal, two high-gain directional antennas
can be stacked horizontally (side-by-side)
and aimed for maximum pickup of the
direct signal. Their center-to-center spac­
ing can be adjusted to develop a null in the
pattern corresponding to the angle of ar­
rival of the reflected signal. Figure 6-a
shows that at some spacing , H, between
the antennas, the reflected signal arrives at
an angle corre spo nding to one of the
minor lobes in the pattern . In that situa­
tion, multipath distortio n will be severe.

To minimize that distortion we can
" warp" the response pattern so the re­
flected signal falls at a null between the
major and minor lobes as shown in Fig.
6-b. When that occurs , the reflected sig­
nal " sees" half-wave or 1800 spacing be­
tween th e two ante nna s . Whe n th at
happens, the signal voltages induced in
the two antennas are 1800 out of phase , so
they cancel at the coupler.

On the other hand , the antennas are
oriented so that the direct signal reaches
both simultaneously. That means that the
signals are in phase . The overall result is a
3-dB increase in the strength of the direct
signal and the cancellation of the reflected
signal.

Success in cancelling the reflected sig­
nal depe nds on how precisely we know the
value of 8 , the angle between the direct
and the reflected signals. When the .Idea­
tion of the reflecting surface is not known,

b

FIG. 6-WITH HORIZONTAL STACKING, at some
spacing, H, the reflected signal will arrive at an
angle corresponding to one of the anten na sys­
tem 's minor lobes ; that is shown in a.lt is possi­
ble to alter the spacing between antenn as so
that the reflected signal comes in at an angle
corresponding to a null between the lobes; that
is shown in b .

you can measure 8 by first orienting the
antenna for best recep tion of the direc t
signal and then reposition ing it for best
reception of the reflected signa l. The
spac ing between antennas, H , can be de­
termined from:

H = (A/2)sin8
where H and A are in inches.

Let's see how that formula is used to
calculate H by looking at an example.
Let 's assume that the carrier frequency of
the incomin g signal is 100 MHz, and that
the angle 8 between the direct and the
reflected signals is 400

• First , A is equal to
11700/100 = 117. Plugging into the equa­
tion , H = 0 17/2)sin8 = 0 17/2)0 .6428
= 117/1.285 = 91.4 inches.

The graph in Fig. 7 shows the rela­
tionship between 8 and the center-to-cen­
ter spacing, H, in wavelengths . Note that
as 8 incre ases beyond 30 degrees, the
spacing is quite small, and the antenna
elements may touch or overlap. In such
cases, space the antennas an odd multiple
of H apart . That allows clearance without
changing the response pattern.

Diversity reception
While eliminating mult ipath distortion

called " flutter" or "picket-fencing."
It was discovered many years ago that

signal strength at a particul ar moment
may be quite different at antennas spaced
just a few wavelengths apart . A technique
to eliminate the above mentioned receiv­
ing problems, called diversity reception,
takes advantage of that phenomenon by
feeding an FM receiver from two anten­
nas. The theory being that as the signal
strength is fading on one antenna , it will
be constant, or even increas ing on the
other. A diversity receiver is designed to
determin e which antenna is providing the
strongest signal at a particular moment
and to switch to that antenna.

Figure 8 is a block diagram of a diver­
sity receiver. As is shown, such a receiver
features two anten nas, two tuner front
ends, two IF amplifiers , two FM detec­
tors, a common local oscillator, and a
comp arator. Clar ion Corp. of America
(5500 Rosecrans, Lawndale , CA 90206)
se lls a diver sity rece iver, th e Audia
DTX.-lOOO shown in Fig. 9. In that re­
ceiver, a common local oscillator tunes
both tuners to precisely the same frequen­
cy. The signals in the two IF-amplifier
systems are rectified separately to develop
signals consisting of a direct-path voltage
and a mult ipath voltage.

Ampl it ude modu lat ion (AM) a nd
phase modulation (PM) components de­
velop when an out-of-phase multipath sig­
nal is combined with the direct signal.
The AM compo nents of the multipath sig-

conintinued on page 115
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Designing Double- sided PC Boards
Making a double-sided PC board is child's play when designing one.

Here are a few hints to ease the design process.

Part 2 LAST MONTH WE WE RE

outlining methods of
routing traces on the PC board. Le t' s
finish that discu ssion and go on to the
actual etching proce ss.

We 've discovered a few general rules
that should be kept in mind when routing
traces .

1. You can route a trace through IC
pins on the foilside, but doing iton
the component side is as king for
trouble .

2. Power and grou nd connections
should be made in each section
separately. When the whole circuit
has been laid out, the individual
sections can be joined.

3. Keep all traces except those going
between IC pads , at least one tenth
of an inch (two divisions on the
graph paper) away from the IC
pads . That leaves room for solder
pads

4. Bus lines that have to be routed to

ROBERT GROSSBLATI

many IC's on the board sho uld be
handled as in number 2 above.

If you look at a commercia lly
made board, you'll see that traces
are routed through IC pins on both
sides ofthe board. Now, youcan lay
out your board that way; it'seasy to
do things li ke that on pape r. But
when the time comes to actually
make the board, you're going to re­
gret it. If your registration or drilling
is even the slightest bit off, you're
going to be swamped with shorts
and broken traces. And if you use
IC sockets, (and you shou ld!), the
traces most li kely to be causing the
problem will be hidden under the
wall of the soc ket.

Afte r you get the IC's drawn in , connect
the powe r, ground, and whatever other
pin s have to be join ed . Once you've done
that, start drawin g in the other compo­
nents that are part of thi s section of the

circ uit. Don 't forget to draw the pad s and
outlines of the components on the top side
of the board . Put in the traces you need to
connect everything together, making sure
you leave an escape path for the traces that
have to go somewhere else on the board .

Getting traces from one side of the
board to the other is a major problem with
home-made double-sided boards . Com­
mer ci all y m ad e bo ards use pl at ed­
throu gh ho les , but we ' ve never found a
reliable way to make plated-through holes
at home . The best way is to " fake it" by
using a component leg as a feedthrough.
By drawing solder pads in regis ter on both
sides of the board , you can eas ily get a
trace to the other side of the board. The
rea l problem comes with traces that con­
nect only to IC's .

There are a couple of options to handle
that type of situa tion . Whi ch one .you
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FIG. 6-FOIL PATTERN LAYOUT for the pairs of 4508'5 and 4040'5.
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PC design you're doing, always keep in
mind that lost options are potential prob­
lems . In other words, until the final layout
is done, don 't eliminate any possibilities .

As you can see from the block diagram
and schematic of our circuit , there is one
large section made up of four identical
pairs of IC's . (Each pair is made up of a
4508 and a 4040 .) Since each of those
pairs is connected in the same way, doing
the layout for one means we've done the
layout for all of them . In Fig. 6, the PC
pattern for those parts has been drawn in.
Most of the L'O has been brought over to
the component side because the foil side
got jammed up with the traces connecting
the IC' s together. Now that we're talking
about traces on the component side, we
should tell you how to decide which traces
should be on which side of the board .
• Put traces on the component side only
when there's absolutely no room on the
foil side .
• Horizontal runs should be on one side
of the board and vertical runs should be on
the other.

If you pay careful attention to the first
"rule," you may be lucky enough to find
that you can add one or two jumpers and
reduce the whole layout to a single-sided
board . The importance of the second
"rule" become s evident when you get fur­
ther into the layout. As you start laying out
the traces on the foil side that are needed
to connect the components together, there
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board, it's a good practice to always end
the l/O of each section in a place with
room enough for feedthrough solder pads .
That's true even if you decide to use some
other method of jumping them to the other
side of the board. No matter what kind of
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choose depend s on your circuit, your pa­
tience , and your concern with the final
appearance of the board .
• Drill slightl y larger holes that can fit a
small wire as well as the IC leg and solder
the wire to the pads on both sides of the
board .
• Use wirewrap sockets and leave them
sitting a quarter of an inch or so above the
component side of the board so you can
solder to the pad on the component side .
• Use Molex pins instead of IC sockets.
• Draw in solder pads for small pieces of
wire used only for connecting the two
sides of the board .
• Don 't use sockets and solder directly to
the IC legs .

Not all those choices are practical. Not
using sockets is ridiculuous and drilling
larger holes can be dangerous . The other
three options depend on how you want the
final board to look , and what plans you
have for producing the board . If you're
going to have the board commercially
made, using wire-wrap socket s or Molex
pins is good becau se the holes can be
plated through by the people that make
the board . Ifyour board will only be made
at home, you can draw in solder pads for
through-the-board jumpers. The design of
the board is slightly more complicated
when you use that method, and assembly
is a bit more work . But-the advantages are
that it can be done at home and the holes
can be plated through later on .

Figure 5 shows the layout with the first
section of the circuit drawn in. You can
see that extra pad s were used for the
feedthrough s needed to get some connec ­
tions to other parts of the circuit. As
you 're doing the layout for your own
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FIG. 7.-THE FINISHEDLAYOUTIs shown here on an etched board . Note how the traces run between
the top and bottom of the board .

will be fewer open paths either vertica lly
or horizontally, depending on your layout.
Reservi ng a board side for each direction
makes everything a lot more orderly.

You can see that extra board space was
needed just for the I/O traces . That 's why
you should make the layout for each sec­
tion as 'compact as possi ble . It 's impossi­
bleto tell at the outset how much extra
board space is going to be needed by the
layout itself. If you have no restric tions on
the size of the board , that's not much of a
problem : But if the board has to fit some­
where in particular, you have to be very
stingy in alloca ting board space as your
design develops.

The actual procedure for running a con­
tinuous trace on both sides of the board is
surprisingly easy. Since we ' unfolded ' the
board, not only are both sides laid out in
front of us but both of the layouts are
correct left to right. Some other methods
of doing double-sided layouts use tracing
paper and light boxes and wind up giving
you a reversed image of one side of the
board . Doubl e-sided layouts are compli­
cated enough without having to work with
backwards.

When you want to move a trace to the
other side of the board , end the trace with
a solder pad and then find the corre spond­
ing point on the other side of the board
using the grap h-paper lines as a guide .
Use the dividers to transfer the distance
from the baselin e , checking it severa l
times to ' make sure the dividers haven' t
slipped . Try to keep all the solder pads on
the intersec tions of the graph paper lines;
it' s easier to keep from making mistakes
that way.

As your layout gets near com pletion ,
it's not unusual for a trace to make several
trips between both sides of the board . Just
as traces fill up the foil side , the compo-

nents themselves will fill , up the. other
side . And since you want to eliminate as
many problems as possible , try to keep
the traces on the component side of the
board as far as you can from the compo­
nents. That 's particularly important with
IC 's, since the board space next to the
holes is going to be perm anently covered
by the I~ sockets .

Figure 7 is the completed board layout.
It may seem to be complicated but that's
only becau se it 's our layout and not yours .
Just as it is with schematics , the circuit is
self evident to the person that drew it. By
keeping everything in separate sections
and building the final layout a section at a
time, you can keep all of it straight in your
mind . Of course it 's always nice to put
helpful label s , such as pin and part num­
bers, on the board . It can' t hurt and it
could save a lot of head scratching later
on.

In Fig . 7 , you can see that the power
and ground connections have been made
and brought out to two of the card-edge
fingers . The thing to notice here is that the
routing for these traces isn 't a straig htfor­
ward one . They wander over both sides of
the board . Ifwe had been connecting each
section up as we went along , chances are
the layout would have been a lot different
looking. Not better, not worse , but only
different.

After you've checked the connections
against your paperwork and checke d the
paperwork agai nst the brea dboard, the
time has co me to use drafting aids to
blacken the pads, doughnuts, and traces
you 've drawn in with the blue pencil.
Keep things nice and neat and don 't worry
abou t the blue lines: standard lithographic
film won' t see them-all it knows about is
black and white . Don ' t use draftin g tape
that' s less than one sixteenth of an inch

wide because it 's hard to get a successful
etch with a line that' s thinner than one
thirty second of an inch thick . The traces
themselves should be at least 0 .2 inch
apart for the same reason. If you 're work­
ing at greate r than double size, don ' t for­
ge t to mu lt i pl y those dimen si on s
accordingly.

Once things are all blacked in, put reg­
istra tion marks on the comers and the
artwork is ready to take to your local
lithographer. He can reduce your layout to
the right size and make the necessary
neg at ives o r po s i t ives for yo u o n
litho graphic film .

Now we get to the easiest part of the
entire task , etching the printed-circuit
board itself. Although that is a completely
differenttopic from the one we' ve been
dealing with in this article, we 've as­
sumed that you are familiar with the tech­
nique and have not covered it here . If that
is not the case , you can learn about the
etchingprocess in " Etch Your Own PC
Boards, a two part article that appeared in
the January and February 1983 issues of
Radio-Electronics.

Details, details!
One thingthat hasn 't been ment ioned

so far is that the secre t ingredient to some­
thing as compl ex as a double- sided PC
layout is an overwhelming attention to de­
tail.

As your layout starts to unfold on paper,
it gets easier and easier to make a mistake .
An incorrectly transferred measurement,
a wrong trace , IC's drawn in backward ,
etc . can be disastrous. Be careful, and
keep good notes! By the time you finish

ONCE THE LAYOUT IS FINISHED, It 's time to
etch the board using chemica ls and aids like the
ones shown here.

the layout for the last section on the board ,
it' s easy to forget what goes where in the
first one.

Laying out a double-sided PC layout is
much easier than you think it is. But like a
lot of other things, the only way to learn
how to do it is to do it. Start with a simple
one, preferably a circuitfor which you've
already done a single-s ided layout. The
double-sided layout will make the board
smaller and more compact. (The layout
we 've been using as an example stuffed 14
IC' s and a bunch of other components
onto a 3 x 5-inch board .) And though
compactness might not be'your goal, re­
member that you can always make a board
bigger, but it' s sometimes hard to to make
it smaller. R-E
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ic TESTER
DAVID H. DAGE

Last month, we showed you
how to build an Ie tester and
analyzer. This month, we'll
s!?ow you how to use it.
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Part 2 WHEN W E L EFT OFF

last month, we had
put the IC analyzer or tester together and
had just finished checking its various
func tions. This month , we 'll show you
how to put the tester to work . Before we
get started, we should mention that the
foil pattern for the solder side of the main
board was not shown in the " PC Serv ice"
section because of space restrictions. It
does, however, appear this mont h . (See
page 83)

Ie pinout cards
Whe n us ing the IC analyzer as a

monitor or tester, you must know how the
IC is supposed to function , i.e ., how the
input pins affect the output pins . The IC
pinout card s supply that inform ation.

While the pinout card s cann ot supply
all the information that you would expect
to find on data sheet s" they can com e
surp risingly close. For example , see Fig.
12-a , which shows the pinout card fur a
7400 quad NAND gate. To use the IC tester
in its co mparator mode , set each switch
either IN (for an input) or OUT (for an

b

FIG.12-THE PINOUT CARDS shou ld contain as
much information as possible.

output) . Setting up the analyzer can be
done quick ly and easily if each pin on the
card is marked appropri ately.

A set of pinout cards for the 74xx series
of lCs is available from the source men­
tioned in the PaI1S List. If you make up
your own set , you' ll want to includ e on the
card s an easy way to distinguish between
inputs and outputs . Our conventi on is to
mark input s with a bold line toward the

inside of the card , and outputs with a bold
line toward the edge , You' ll also want to
indicate which inputs and outputs are nu­
merically weighted . etc.

To monitor and check an IC, we need to
know how its input s affect its outputs . For
the most part , that inform ation will be
obtai ned from reading the IC cards. and
using a little prior knowledge . The 7400
card is an example of simple gates shown
in symbols. Prior knowledge of gate oper­
ation is necessary in order to know that
when pins I and 2 are high , the output at
pin 3 will be low.

As another example, look at the 74175
quad D flip-flop with common clock and
clear shown in Fig . l2-b . You may already
know that a D-type flip-flop stores the data
on its D input when clocked and that it
may be preset (set) or clea red (reset). TIle
data stored is available at the Q output.
and it' s complement is available at the Q
output. Th e 74175 fl ip-fl op can be
cleared . but no preset is available . To
clear the flip-flop. a low level signal is
requi red (as indicated by the tiny circle).
The flip-flop is clocked with a rising edge .



FIG. 13-WHEN THE PINOUT CARD is mounted on the front panel , the function of each switch
becomes apparent. And since each IC has its own card, no numbering confusion exists between 14
and 16 pin IC's.

rc ANALYZER

The title "quad D flip-flop with common
clock and clear" ind icates that there are
fou r separate flip-flops that are clocked
and cleared together. The four inputs. the
four true outputs , and the four compli­
mented outputs are designated with sub­
scripts a, b . c . and d .

Putting all that together in words and
using the pin designations on the card we
have: data on pins 4,5 , 12, and 13 will be
sto red wh en pin 9 (cl ock) goes hi gh
providin g pin I is high and remains high .
Thi s data will be pre sent on pins 2, 7 . 10,
15 and its compliment on pins 3, 6 , II , 14
respectively. After pin I goes low, outpu ts
on pin s 2, 7 , 10 , and 15 will go low and
pins 3, 6 , II and 14 wi ll go high .

Using the analyzer
The IC analyzer requ ires an external

so urce of betwe en 5 and 15 volt s DC. It
draw s approxim ately 300 rnA wi th all
LED 's lit. If possible, you should power
the analyzer from the circuit under test:
For safety 's sake: first connec t the power
ca ble to the circ uit. and then measure the
voltage magni tude and polarity at the ca­
ble conn ector. Place the power switch to
the prop er range , and only then connect
the cable to the ana lyzer.

If the externa l circ uit cannot supply the
300 rnA needed, you ' ll have to use a sepa­
rate power source . If you do that , it is
important that the tlI'O supplies have a
common ground (or that the individual
grounds remain within /12 volt of each
other).

The pinout card correspo nding to the
IC under test should be inserted in the
analyzer, and all swi tches sho uld be ini­
tia lly in the OUT position. as shown in Fig .
13. However, if you' re testing 14-pin Ie's,
you may want to switch the two bottom
(unused) switches to the IN position so
that the LED 's will stay off and won't be
distracting .

The DI SPL AY STORE switch should also
be left in the OUT (no t stored) posi tion
unti l needed . Whe n insta lling IC 's or the
DIP clip, always orien t pin I correctly. Pin
I is always at the top left---even when
installin g 14 pin devices .

Be aware of the voltages present on an
in-circuit IC before connecting the DIP
clip. Many IC's operat e as input or outpu t
buffer s and their pins may not be at logic
voltage levels . Any IC wi th ope n-co llec­
tor outputs should be suspect. Remember
to orient the DIP clip to pin one .

Using the pulse st retcher
Co nnec tion to the pu lse stretcher is

made at the second row of 503, the so l­
der less breadboard . Any transition from
high to low (or low to high ) grea ter than 20
ns will cause the pulse-stretcher LED to

PULSER

blin k on for abo ur 50 ms . Rap id pulse
activ ity be low 50 MHz will ca use the
LED to blink con tinually. Con necting the
pulse stretcher to an in-c irc uit IC is usu­
ally made by conn ecting the IC to one of
the A soc kets (us ing the DIP clip ) and
connecting the pul se stretcher input from
socket B to socket A using an 8-inch
length of 24-gauge so lid wire stripped at
both ends .

The pulser
The pu lser or pulse gen era tor is ac­

cessed at the third row of the solderless
connec to r, 503, and it ca n be connected
to an in-circu it IC in the sa me manner as
described for the pulse stretcher. The
pulse ge nera tor senses the externa l logic
level, and when the PULSER pushbutton
(5 19) is pressed, it wi ll drive the circuit to
the opposite state . If 5 19 is held clo sed for
more than 2 seconds , the generator will
deliv er a 100-pps pul se train as shown in
the oscilloscope photograph of Fig . 14 .

Let's see how we would use the pulse
ge ne ra to r to tro ubl esh oot the c irc uit
shown in Fig. 15. Suppo se we want to

DAGE
SCIENTIFIC

INSTRUMENTS

verify that the AN D gate ICl-a is operating
properly, and suppose that an initi al check
shows that pin 2 is high and pin 1is low. In
order to see if the gate is operating cor­
rectl y, we have to overr ide the low level
output from ICI -c . The pulse generator
output is conn ected to pin I of ICI-a and is
acti vated . If the circuit is operating prop­
erly, pin 3 should cha nge state . If it
doesn't , both pin I and pin 3 must be
monitored .

If pin I is shorte d to ground (and there ­
fore ca nnot be pul sed ), monit oring pin 3 is
useless . So let's ass ume at thi s point that
pin I did go high when pu lsed . but pin 3
stayed low. One of the internal compo­
nents of the gate cou ld be faulty, holding
pin 3 low. Let' s label this a " logic short ,"
which is typically several ohm s. Pin 3. on
the other hand , co uld be short ed exter­
nally by a solder brid ge or an unetched PC
trace . Let's label this kind of a short as a
"hard short, " which is typica lly less than
an ohm .

The pulser can change the level of a
logic Sh0l1 but not of a hard short . If you
verify that pin I pulsed high but pin 3 did
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FIG.14-THE PULSER OUTPUTis shown on this
oscilloscope photograph. (Courtesy Tektronix .)

FIG. 15-TROUBLESHOOTINGTHI CIRCUIT is
easy using the IC tester.

not. the pul ser sho uld then be co nnec ted
to pin. 3 and pu lsed . If pin 3 ca n' t be
pulsed wi th the pul se ge nerato r, look for
an externa l sho rt first before repl acin g
gate A . By usin g the pu lse ge nerator in
this mann er it is possible to d isting uish
be tween logi c sho rts a nd hard-wire
shorts . .

Whi le hard shorts ca n occur in IC de­
vices . they are not as co mmo n as logic
sho rts. To complica te matters , shorts may
exist between inputs (pin I and 2), be­
tween outputs, outputs to inp uts, and cir­
cuits show n here to circ uits on the other
side of a schema tic . Whe n usin g the pulse
ge nerator along with the monitor, obse rve
any input or output that changes .

If both pins I and 2 are low, they co uld
be con nec ted together and pul sed . The
pu lse gene rator has plen ty of powe r to
pulse several inputs atonce. By tying pins
I and 2 toge ther, output pins 8 and II are
also tied together. Shoul d pin II change
state, it woul d be shorted through outpu t
pin 8. Diodes ca n be used to pulse more
than one input while maint ain ing output
iso lation. Use dio des with a low forwar d
drop, such as ge rma nium or Sc ho ttky di­
odes .

Using the in-circuit mon itor
To use the IC ana lyze r as an in-circu it

monitor, it shou ld be set up as fo llows :
• Co nnect power from circuit under test
(or a separate supply)
• Co nnect ju mper cable to socket "'A"'.
• Co nnect short ing plug to socket " B"'
and gro und at so lde rless co nnector.
• Place all IC sw itches, inclu din g the
D IS PLAY ST O R E switc h , to the ~OUT
pos ition.

Se lect the appropriate IC card , inse rt it

into the IC analyzer, and co nnect the DIP
clip to the in-c irc uit Ie. If an LED is off,
then the corresponding pin is at a low
logic level. If the LED is on, then the pin
is eit her at a high logic level or it is pu lsing
rapidly. A bl inking LED indicates slow
pulse activ ity.

The A sockets (SO l or S02) are di­
rectly co nnec ted to the IC under test. Volt­
age measurem ent s ca n be made at that
point with an oscilloscope or voltmeter.
The bui lt- in pulse ge ne rator and pu lse
stretcher ca n also be connected there.

When an LED is on, its meaning is
amb iguo us-it can mean that the pin is at
a steady state or that it is pu lsing rapidly.
However, you ca n determine which state
it's rea lly in by using the pul se stretcher.

To determine pul se activity, the buil t in
pulser detector could be connected to one
pin at a time at socket "A" . That 's the
recommende d procedure whe n tracing
logic or using the pul ser. However a much
faster meth od is available . With the short­
ing plug gro unded, the LED will be on if
the logic voltage is high or rapi d pulse
activity is present. If you lift the shorti ng
plug 's gro und and the LED remains on,
rapid pul se activity is presen t. If the LED
goes off, the voltage level is high with no
pul se activity. Lifting the ground on the
shorting plug to observe pulse activity can
be ac co mp l is hed ve ry qu ic kl y. The
monitor circuit alone is capable of detect­
ing single pul ses greater than I J.LS . They
are stored in a flip-flop unt il reset by the
intern al 100-pps generator.

If you remove the shorting plug from
ground , the LED 's wi ll display the com­
plement logic , i.e. on for low, offfor high .
That is useful whe n observing co mp le­
mented inputs or outputs. As an example,
the 7447 decod er that is driving a 7 seg­
ment display will have active low output
when di splayin g a seg me nt. By using the
compliment a lighted LED wi ll co rre­
spo nd to a displ ay seg me nt that is on.

PUll-up plugs
For TTL devices , a floa ting input is

considered to be high. However, depend­
ing on internal leakage , its voltage could
fall into the undefined area of 1.7 volts or
so . Since ma ny designers choose to leave
unuse d T)'L inputs floating , incorrect
monitoring may res ult. ,

Th at probl em ca n be elimina ted by '
using the pull up plug. Insert it into the A
socket and co nnect its lead to +Vee at
the solderless connector.

CMOS devices have very high input
impedances, and their inputs must.not be
left unconnected (floating). A floating
CMOS inp ut can, and will, switch from
one state to the other. For new designs,
that can make tro ub leshooting diffic ult.

The pull-up 'plug can be installed in one
ofthe A sockets and alterna tely connec ted
from + Ve e to gro und at the solderless
con nec tor. A ny in put whic h cha nges

ORDERING INFORMATION

The following are available from Dage Sci­
entific Instruments. P.O. Box 144. Valley
Spr ings. CA 95252 : Plated-thru PC
boards. IC pin-out cards and detailed in­
structions (order number IC-18). $30.00
plus $2.00 shipping. Complete kit of parts
less chassis. DIP-clip cable. and sockets
(order number IC-20). $79.95 plus $3.00
shipp ing . Complete ki t . inc ludes as­
sembled dip-clip cable, zero insertion
force socket, even solder (order number
IC-22) $119.00 plus $4.00 shipping. Cal­
ifornia residents please add sales tax.
Countries other than U.S.A. and Canada,
please add $8.00

when the pull up plug is" changed should
be exa mined more closely. The pu ll-up
plug is not needed for nor ma l CMOS op­
erations , and shou ld be removed from the
circuit after checking the inputs .

The in-circuit comparator
To use the in-circuit comparator:

• Connect power from the above circuit.
• Co nnect the jumper cab le with DIP clip
to socket A .
• Place all switches in the OU T position.

Se lect the proper card and insert it in
the tester. Then con nec t the DIP clip to the
in-ci rcuit IC and install a good IC in sock­
et B. You are then ready t~ put the switch­
es for gro und , power, and the inputs to the
IN position .

All the LED's should rem ain off if the
in-ci rcuit IC is operating properly. If an
output LED bl inks or stays on, something '
is wro ng . If an input LED blinks or stays
on , the inp ut is probably float ing and
should be ignored. To catch and hold sin­
gle mome ntary faults, sw itch S I7 to the
STOR E pos itio n. To clear, press S 19, the
PULSER sw itch.

Outp ut LED's will go on if an outp ut
pin on one IC changes more than 800 ns
before the same pin on the other. The old
sty le CMOS output s called A-Series do
not have the drive capabi lities that the
newer B-Series devices have . It is possib le
that the A-Se ries device is driving a large
capacitive load and may take longer tha n
800 ns to swi tch . The ana lyzer's good IC
is driving practi cally no load at all and
therefore sw itches very rap idly. Viewing
the outp ut on a scope shou ld revea l suc h
timi ng prob lems .

For the comparison test to work , both
Ie's must be sy nchronized . As an exam­
ple, ass ume that a 4060, l4- stage ripple
counter is used as a simple di vider and
that the circuit does not require the divider
to be reset or start from zero . To reset th is
device , pin 12 must be made high . If pin
12 is he ld low with a resistor, the pulse
generator can reset both the in-circu it and
the know n good Ie. They will now run in

continued 0 11 page 1/5



PC SERVICE
. One of the most difficult tasks in build­
ing any construction project featured in
Rad io-Electron ics is making the PC
board using just the foil pattern provided
with the article . Well, we're doing some­
thing about it.

We've moved all the foil patterns to this
new sectio n, where they're printed by
themselves , 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!

In order to produce a board directly from
the magazine page, remove the page and
carefully inspect it under a strong light
and/or on a light table. Look for breaks in
the traces, bridges between traces, and,
in general , all the kinds of things you look
for in the final etched board. Youcan clean
up the published artwork the same way
you clean up you own artwork. Drafting
tape and graphic aids can fix incomplete
traces and doughnuts, and you can use a
hobby knife to get rid of bridges and dirt.

An optional step, once you're satisfied
that the artwork is clean, is to take a little
bit of mineral oil and carefully wipe it
across the back of the artwork. That helps
make the paper transluscent. Don't get
any oil on the front side of the paper (the
side with the pattern) because you'll con­
taminate the sensitized surface of the
copper blank. After the oil has "dried" a
bit-patting with a paper towel will help
speed up the process-place the pattern
front side down on the sensitized copper
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THE SOLDER SIDE OF THE rcTESTER BOARD. See page 80 for more information.
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blank, and make the exposure. You'll
probably have to use a longer exposure
time than you are used to.

We can't tell you exactly how long an
exposure time you will need because we
don't know what kind of light source you
use. As a starting point, figure that there's
a 50 percent increase in exposure time

over lithographic film. But you'll have to
experiment to find the best method to use
with the chemicals you're familiar with.
And once you find it, stick with it. Don't
forget th e " three C's" of making PC
boards-car e, clea,nli ness , and con­
sistency.

Finally, we would like to hear how you

make out using our method. Write and tell
us of your successes, and failures, and
what techniques work best for you. Ad­
dress your letters to:

Radio-Electronics
Department PCB

200 Park Avenue South
New York, NY 10003
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FOIL PATTERN for the Versatile Power Supply. The component side of the board is shown here.
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SOLDER SIDE of the " Versatil e Power Supply" PC board is shown here. For more information on the project, see page 53.
. . . .



Advertisemen t

The new and expanded ECC ' Semiconductors Master Cuide.

c.o
co
(,1l

o
oo
III
m
JJ

EtO"High Voltage 'n'iplers
You have a choice of29 types of
high voltage triplers fromPhil­
ips ECG, and these 29 triplers
replacehundreds ofpart num­
bers. Sixstep, five step, with
damper, with resistor-you name
it, Philips has it. Forexample,
the ECG559 replacesthe Zenith
212-148 andtheECG560 replaces
the Zenith 212-147- and only
PhilipsECGhas replacement
parts forthese Zenith types.

CIRCLE 253 ON FREE INFORMATION CARD

A North American Philips Company
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works. It's the onlybookyou'llneed.
But you' llneed a new one every year.

Toget a copyof the new Master
Guide, go to your nearest Philips ECG
distributor. For his name and location,
just call: 1-800-225-8326(inMass.,
617-890-6107) .

If it'S EtO, it fits. And it works.

PhilipsECG

I f c.... r »
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The onething we make
that you haveto

replace everyyear.

Your new Master Guide will be looking
as dog-eared as the oldone before long.
Because this year the Master Guidehas
been expanded to include more than
400 new products and almost 25,000
newcross references. The Master
Replacement Guidefor 1985. 656 pages.
Over3,500differentECG devices that
provide replacement coveragefor more
than 227,000 industry types . And every­
thing in the book is cross-referenced
so you can find what you're looking for
fast , and be sure it fits. Plus, everything
we make meets or exceeds the original
JEDEC or application specs. So itCIRCLE 312 ON FREE INFORMATION CARD

CIRCLE 311 ON FREE INFORMATION CARD

ECO"Bipolar 'Transistors
PhilipsECGreplacement leader­
ship is obvious again.The ECG
29, bipolar transistor, used as
a replacement in the fan motor
control system of Cadillacs, has
been addedto the PhilipsECG
line.(The ECG29 replaces Delco
part numbers 139DDF and 7391­
BT).There are 322 other bipolar
transistors in the PhilipsECG
line that replacethousands of
other domestic and foreigntran­
sistor types.

ECO"RF Power 'Transistors
Philips ECGpowertransistors
are the idealreplacement RF
poweroutput devices for fire,
police and taxi radios. They are
suitablefor transmitters and
driversup to 100 Watts RF
power. They cover frequencies
fromthe 13 to 30 MHz band to
the UHF 806 to 870 MHz band.
Most dealers willbe happy to
learn that Philips ECGreplace­
ment RF powertransistors are
designedto replace units in
Asianand Europeanequipment
as well as domestic types. So, if
it's ECG, it fits and it works...
worldwide. Philips offersa selec­
tionofover 65 RF transistors
that replace literally hundreds of
domestic and foreigntransistors
in a broadrange of frequencies.

ECO" It'S fOr zenith
"z"thassis
Philips ECGhas replacement
integratedcircuits for the 221­
175, -179 and -190 in the Zenith
System 3 "Z" chassis. They are
the ECG873, 874 and 875. Just
three ofthe hundreds of inte­
grated circuits available from
PhilipsECGto replace literally
thousands ofpart numbers. All
are manufactured to meet OEM
specs so youknowthey fit and
they work.

CIRCLE 310 ON FREE INFORMATION CARD

A dvertisement CIRCLE 68 ON FREE INFORMATION CARD
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ROBOTICS

Using a purchased robot in the lab

IN ORDER TO GET STARTED IN RO BOTI CS

expe rime ntat ion it is very impor­
tant to choose th e righ t equip­
men t. Wh et her yo u are expe r i­
menting w it h arm-ty pe dev ices or
f u l ly in t ell igen t mob il e ro bot s,
o ne of th e fi rst decision s yo u' l l
have to make is w hethe r to bu ild a
robot from scratc h, bu y a robot kit ,
or buy a pre-assembled robot . In
previou s co lumns I've di scussed
how to build you r own rob ot out of
readily availab le motors, wh eels,
and gears. Thi s month we'll dis­
cuss th e advantages of buying a
robot kit , and take a detailed look
at one popular kit.

Actually, t he re are many advan­
tages to purch asin g a complete
robot kit, rather than building your
own from scratc h. To begin w ith,
yo u don 't have to go parts-hunt­
ing, so yo u can get righ t to work.
In add it io n, th e mechanical design
has already been debugged; the
gears fit togethe r and th e motors
are th e co rrect size. Last , and cer­
tain ly not least , th e elect ronic con­
tro l le r is d ebu gged , and t he
operating-syste m softwa re is usu­
ally supplied .

All in all yo u can save a lot of
grief by buying a robo t kit. On e
such k it, ca l le d th e Sco rp io n
Mobile Robot, is show n in Fig.1. It
is manufactured and so ld by Rhino
Robots, Inc. (3402 N . M atti s, P.O.
Box 4010, Champaign , IL 61820).

What is a Scorpion?
~ The Scorpion is a two-w hee led
z intell igent platform yo u co mmu ni­
~ cate w it h fro m a remote com puter
G o r te rminal. The Scorp io n has its
~ own buil t- i n co mp ute r syste m.
6 The 6502 microprocessor contro l­
o l ing th e moto rs and senso rs is th e
C? same as t hat used in th e Apple II .

88

FIG.2

An 8K operatin g system that has
been speci f ically de signed fo r the
Scorpion i s supplied in ROM
(Read Only M emory). In additi on ,
t he re is 2K of RAM (Rando m
Access Memory) available for user
program s.

The I/O capabilit ies of th e sys­
tem are quite impressive. There
are 32 lin es of I/O , and provision
has been made fo r adding even
more I/O.

If, after expe rime nt ing, yo u find
th at you need more RAM for pro­
grams , more I/O for co ntro ll ing
exte rn al devices, etc . , th ere are
two 44-pin bu s co nnectors on the
PC-board th at al low ex pa ns io n
t hro ug h user-d esign ed o r co m­
mercially-available card s.

Co mmun icat io n w ith Scorpion
is handled via an RS-232 serial lin k.
Located on the Scorpion contro l
board is a p ro grammabl e UA RT
(Universal Asynchrono us Receiver
Transmitter) w ith a built -in baud
rate gene rator.

The mechanical syste m of th e
Scorpion is similar to th e one used
in th e two-wheeled platform pre­
sented in last month 's co lumn .
However, Rhin o chose ste ppe r,
rather than regul ar, motors to al­
low more precise co nt ro l over the
robot's motion . A punched alumi ­
num chassis provides suppo rt fo r
the two steppers w hich are con­
nected through gears to th e main
drive wheels. There are also two
idl er wheel s; th ey are mounted
near th e back end of the Scorpion ,
one per side .

Figu re 2 shows th e major com ­
ponents of th e Scorp io n kit. W hat
is no t shown is th e mu ltitude of
screws, w i res, and ot he r sma ll
compo nents th at are supplied by
Rhin o to ma ke t he Scorpion a
complete, stand-alo ne kit .

There is no power supply in­
c l u de d with th e Sc orpi o n .
Because the four ste pper motors
(two are used to cont ro l t he rob ot s
moti on ; we'l l get to the other two
in a moment) draw a great deal of
current , and th e con troll er ci rcuit
uses p ower-hun gry NMOS de ­
vices, you' ll need a heft y supply. In
fact , the requi red power is spec­
ifi ed to be 12 vo lts at 5 amps. Sure,
you' re not always go ing to need 5
amps, but your power source mu st
be capable of th at much current
for those t im es w hen all fou r step­
pers are runnin g at once.

Let 's loo k at t hos e other two
steppe rs. They perform a very in­
terestin g funct ion . Lookin g back
at Fig. 1, you' ll notice a radar-like
ante nna mou nted on the front of
t he Sco rpion chassis. The man­
ufacturer refers to that device as a
scanner. It is actually a highl y sen­
sit ive li ght meter.

The two ste ppe r motors, one 10-



How Many Times
Do You Intend To Let

"THE SAME DOG"
Bite YOU?

In plain English , our HV circu it scanner is even easier to operate than
a "plain vanilla" voltmeter. .

First of f, when you' re using a scanner, you do not remove the flyback
in order .to check it. In fact, you don't even unhook any of the wi res that
are connected to the flyback! All you do is:

(1 ) Remove the set 's hor iz output device , plug in the scanner's inter­
face plug, then make one single ground connec tion . That' s all you do to
hook it up.

(2) If the primary LV supply is func tiona l and, assuming that the emitter '
circuit of the horiz output stage has continuity, the scanner will tell you
that it is ready to " scan" by illuminating the " ready" light, whic h is the
white button on the test I run switch.

* How many times have you said to yourself, " I could fix this - - - -thing
if I could only get it to fi re up long enough to lite the scr een?- - - without
blowing an output tra nsisto r or a fuse . "

* How many addit ional bench jobs could you have gotten , had you
been able to give an accurate , " on the spot" est imate on sets that
were either in shut down or, not capab le of coming on long enough for
you to analyze them?

If you had been using our all new Super Tech HV circu it scanner , you
would have had an accurate evaluation conce rning all of the above in
about one minute, at the push of just one single button.

It' s t rue! Push just one test butto n and our HV ci rcuit scanner will (1)
Accurately prove or disprove the flyback, (2) Check for any possible
shorts in any ci rcuit that util izes scan derived B + , (3) Check the scan
derived power supplies themselves for shorted diodes and I or elec­
trolytic capacitors, (4) Check for primary B + collector voltage and, (5)
Check the horiz output stage for defects.

Our HV ci rcuit scanner works equally well on sets with integrated or
outboard HV multipliers. It will diagnose any brand, any age, solid state
TV set inc luding Sony. The only exceptions are sets which use an SCR
for trace and, another for retrace (I.e., RCA CTC 40 etc.). Our scanner
will not work on these sets.
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(3) Press the spring loaded (test) side of the test I run switch and the
scanner will " look" for any type of a short that might exist anywhere
on the secondary side of the flyback , including the HV mult iplier, any
circ uit that relies on flyback generated B + and, inc luding the flyback
itself (both primary and all secondary windings). It will simultaneously
check for a shorted LV regulator device HV multipl ier, or an open or
" part ially" open safety capac itor .

If a short or , an " excessive load" exists on one secondary winding, all
other secondary windings will have " normal" output voltage in spite of
the short. Only the shorted winding itself will have zero volts on it. This
makes shorted scan derived B + sources incredibly easy to isolate.
During this test , the 2nd anode voltage is being limited to approx 5 kv
by the scann er.

If a short is present, the red " flyback" light will either lite, or flash (at
various speeds), depending on which type of a short exists. If no shorts
exist, the "flyback" light will be green .

Assuming that the " flyback" light is green, no shorts exist and, it is
now time (and safe), to begin looking for open circuits whic h might be
causing the set to shut down due to flyback run-a-way. It only stands to
reason that if no shorted conditions exist , then one (or more) circuits
will have to be open, otherw ise, the TV set would be work ing !

(4) Now that you know that no shorts exists, push the " run" side of the
test I run switch (the side that latches). Provided all of the other ci rcuits
in the TV set are functi onal, the scanner will now put a picture on the
set's CRT screen that has full vertical and horiz deflect ion, normal
audio, video and color.

Keep in mind that during this test, your scanner is:
(1) Circumventing all horiz osc/driver related shut down circuits,
(2) Limiting the set' s 2nd anode voltage to appro x 20-25 kv,
(3) Substituting the set 's hertz osc/drive r circuit and, as a result,
eliminating any need that the set might have for an initia l start up or
B + resupply circuit for the osc/driver.

Wait about 15 seconds for its filaments to war m up, then look at the
CRT. Any ci rcuits that are "open" will now produce an obvious symp­
tom on the scr een. Because the sca nner has circumvented all of the
set's shut down features , you can now use your old reliable "symptom
to circu it analysis" technique to t roubleshoot the problem, l.e., if the
picture has no blue in it - - - repair the blue video or blue matri x ci rcuit.
If the pictu re has only partial vertical deflection - - - repair the vertical
circuit, and so on. The scanner has effectively removed all of the
stumbling blocks that would normally prevent you from diagnosing the
problem. I.e., start up and shut down features, and allowed you to
repair the TV set by using conventional techniques.

When you're using a scanner , all start up, shut down, dead set pro­
blems are easy to solve. You don't need anyone to tell you just how dif­
ficult these problems can be for those who don't have a scanner !!

Our Super Tech HV circuit scanner normally sells for only $49500 •

Beginning July 4, 1985 thru August 31, they are on sale for only $395°0.

VISA , MASTER CHARGE, C.O.D. ORDERS WELCOM E

DIEHL ENGINEERING • 6004 Estacado Ln. • Amarillo, TX 79109

PHONE (806) 359-1824 or (806) 359-0329
Phone Orders Welcome

Since the Scanner only has two buttons to pre ss, most technic ians
never need it but, our " Hot Line" is available to assist new owners in
the operation of their scanner. Phone (806) 359-0320.

CIRCLE 274 ON FREE INFORMATION CARD

* How many times have you worked all day long trying to diagnose the
hi-voltage I LV regulator ci rcuit of a set that is in shut down only to
eventually find that a shorted video, color , vertical , tuner, AGC, or
matri x circuit was causing the set to shut down and, to find that the hi­
voltage I LV regulator circuit was wo rking flawlessly all the time?

* How many times have you spent the day looking for a short that was
causi ng the set to shut down, only to eventually find that an open
vertical, video, matr ix ci rcuit or, an open HV multiplier was to blame?

* How many times have you worked all day on the same TV set, only
to find out that the set 's flyback transformer was defect ive?

* How many flyback transformers have you replaced only to find that
the original f lyback was not defective?

* How many horiz output trans istors and Sony SG 613 SCRs have you
destroyed while simply trying to figure out whether the flyback was
good or bad?

* How many times have you been dec eived by your flyback "ringer"?
Can you even count the number of hours that your" ringer " has caused
you to waste?

* How many times have you condemned a flyback , only to find that a
shorted scan derived B + source was causing the flyback to " appear"
as though it were defect ive?

* How many hours have you wasted, working on a TV set, only to find
that the CRT had a dynamically shorted 2nd anode (to primary
element)?

* How many new sweep tra nsfo rmers have you unknowingly
destroyed because a short existed in one of the scan derived B +
sources?
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cated on the side of th e scanner
and th e oth er located beneath it,
are used to rotate the scanner. The
ste ppers al low fo r alm o st co m­
plete rotation in the vert ical and
horizontal pl anes. About th e only
area that can not be "viewed" is
straight down.

The Scorpion "s cans" by sam­
pling light levels in the vicini ty of
the robot. That is done by a small
photo sensor mounted at the end
of the scanner facing the parabolic
mirror. The Scorp ion control sys­
tem contains an N O conversion
circuit that interfaces with the 6502
and allows your programs to make
decisions based on light condi­
tions the Scorpion encounters.

In addi tion there are two pin­
point light sources that Rhino calls
" eyes; " they may be turned on and
off under operator control , and
may be used to add " personality"
to the Scorpion. There is also a
beeper that may be used to the
same effect,

The Scorpion command system
The Scorpion 's 8K ROM operat­

ing system includes 30 commands
fo r controll ing the robot. Each
command begins with a slash (I),
and many commands are followed
by one or more values that the
user must supp ly. For example ,
the instruction 17M + ## - ##
means "START BOTH MOTORS . " The
pound signs represent the speed
atwhich each motor is to turn. Plus
(+) and minus ( -) signs are used
to refer to the forward and reverse
directions, respectively.

You can command the Scorp ion
to move forward, backwa rd , and
throu gh all turn s at var io u s
speeds . Note that the re are no
command s th at move the robot a
specif ic di stance; the commands
available turn the motors on and
leave them on until you explicity
turn them off .

By varyin g the spe ed of each
motor it is possible to t u rn the
Scorp ion in very small increments .
You can also t u rn it , as w e dis­
cussed in last mon th's col umn, by
runnin g one moto r in on e d irec­
t ion and the ot her mot or in the
opposite di rection.

Other commands control the
op eration of t he scanner. When
doing a scan, t he Scorpion 's 6502
actually sto res th e light-level data

in on-board RAM. That data can be
tran smitted back to the host sys­
tem where it can be processed and
used for ob stacle avoidance, ob­
ject recognition , etc.

A t racker assembly on the bot­
tom of the Scorpion may be used
for automatic guide-way experi­
mentation . The tracker is com­
po sed of two photo-detectors ,
each with it s own light source,
mounted about an inch apart. The
guide-way could be a strip of black
tape (or reflective tape. )

System expansion
You might want to add com­

mands to Scorpion's repertoire, or
expand its hardware capabilities .
To help you do either, Rhino has
provided a 130-page manual that
contains assembly instructions
and so me very interesting refer­
ence information. Included in the
rear of the manual is a well-com­
mented source listing of the entire
operating system. The listing con­
tain s numerous hints for adding
your own code and modifying the
built-in commands.

Mechanically, everything is put
together with screws-there are
no welded pieces. So that makes it
simple to change motors or other
components. The enclosure
comes with holes pre-drilled
along the sides. The spacing of
tho se holes conforms to the
"Erector Set" standard, so you can
easily add to the robot's structure.
Just be careful notto puttoo much
weight on the unit, or the wheels
mi ght slip.

The Scorpion has been out on
t he market for over a y ear.
However, the price has recentl y
been halved. At press time it 's
about $350 for the complete kit.

There isa user 'sgroup (Scorpion
Users' Group, MJR Digital, P.O.
Box 630, Townsend, MA01469) that
distributes a quarterly publication
w ith programming notes, new op­
erating systems , hardware-expan­
sion ideas, and products for sale.
It 's been my experience that once
a user s' gro up starts up , there
seems to be enough momentum
generated to keep things go ing for
several years, even if the manu fac­
t urer folds. The Scorp ion can
provide an excellent tool with
which to start learn ing about
robotics. I recommend it. R-E

SATELLITE TV

continued from page 32

na-mounted amplifier/converter,
may be retrofitted with a 12-GHz
LNB, and that will allow the cus­
tomer to select either 4-GHz ser­
vice or 12-GHz service . So far so
good. -

It is the dish that presents a spe­
cial challenge. The home-TYRO
industry has adopted " mesh" dish­
es for 4 GHz because the open­
wire mesh design works well,
ships easily, and is cost-effective.
Unfortunately, mesh dishes are
designed to work well at 4 GHz,
and work very poorly-if at all-at
12 GHz. Tests conducted on popu­
lar, high-grade mesh dishes at 12
GHz indicate that they have effi­
ciencies of 20% to 25% at 12 GHz.
That is a far cry f rom the 55% to
65% efficiencies obtainable at 4
GHz . But efficiency, or bulk gain,
is not the real problem; dish sta­
bility is.

A large mesh dish , perhaps 10 to
12 feet in size, may develop
enough gain , even at 20% efficien­
cy, to make a 12-GHz system per­
form acceptably. But the dish­
mount and tracking system using a
motor-drive and a polar-mount
satellite-belt tracker technique is a
big problem.

Recent tests have revealed that
the amount of " slop" or "wob­
bling" one finds acceptable in a
tracking system at 4 GHz is totally
unacceptable at 12 GHz. Why? Be­
cause the dish has much narrower
beamwidth at 12 GHz than at 4
GHz. Tolerances increase by a fac­
tor of 3 in the change-over from 4
GHz to 12GHz . So, where 0.5-inch
dish play (about the maximum ac­
ceptable at 4 GHz) may be easily
obtainable ,0.5/3 = 0.167-inch play
will be difficult, if not impossible,
to obtain with equipment cur­
rently on the market.

Those are solvable problems ,
but they are not solved yet. When
the so lution is found, all systems
now in place will have to be appro­
pri atel y retrofitted if the y are to re­
ceive Ku-band signals. In the
meantime, the 4-GHz scrambling
snafu keeps gett ing more and
more complicated, and that is driv­
ing system planners to serious
consideration of 12-GHz. R-E





Control signals of the Z80 microprocessor
ROBERT GROSSBlATT

Z80. I've grouped the pins by func­
tion in order to show relat ionsh ips
between various groups of signa ls.
The data and address buses are
shown along the left side of the
diagram, and the control signals
along the right side.

The width of the address bus
(i.e., the number of address lines)
l im its the number of external
memory locat ions the Z80 can ref­
erence without resorting to spe­
cial tricks. Since there is a total of
16 lines , the IC can d irectly access
216 , or 65,536 locat ions.

The operation of the address
and data bus controllers, and the
ALU, are all affected by the state of
pins 16 to 28. So let's take a look at
them now.
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I SAID IT LAST MONTH, BUT I' LL SAY IT

again. Before beg inn ing ou r jour­
ney into microprocessor land, you
must have a road map. The only
way you're going to get anything
out of our discussion is to have a
good Z80 databook in front of yo u.
If you don't have a databook, you
can use the diagrams from last
mo nt h's column .

The registers
The registe rs are the easiest part

of t he IC to understand. After all,
they're nothing more than simple
memory, similar to the RAM (Ran­
dom Access Memory) we spent so
much time talk ing about a few
mo nt hs ago. What's unique about
the registers is that they are lo­
cated inside the Z80 itse lf. There
are basical ly two kinds of regis ­
ters: those that can on Iy be ac­
cessed by the Z80, and those that
are accessib le to us.

The Z80, l ike any ot her micro­
processor, spends its time fo llow­
ing the inst ruct ions we give it. It
uses certa in registe rs to keep track
of w hat it 's doing, where it's go ing,
and to store in t er im data. Th e
other registers-the ones accessi­
b le to us-are pretty much the
same as other memory you might
interf ace to the microprocesso r.
The main difference is that they're
part of the IC itself, and t hat
provides two advantages over to
external memory. First, the Z80
can get to the registers quicker
than to external memory, and sec­
ond, it leaves the external data bus
free for use by other devices w hi le
the Z80 is busy internally.

The I80
Figure 1 shows a pinout of the

DATA BUS

ADDRESS BUS
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Bus control signals
Typically, a microprocessor­

based system will have several dif­
ferent devices interfaced to its ad­
dress and data buses at anyone
time. But since only one device at
a time can have control of those
buses, the microprocessor needs
to be informed when another de­
vice wants control. That task is
taken care of by the BU SRQ (BUS
ReQest) input. A device that needs
control of the bus sends a low to
that pin. When that signal is re­
ceived by the Z80, two things hap­
pen in sequence. First, both buses
are tri-stated (placed at a high im­
pedance) so that other devices can
access them . Second, the Z80 lets
all the interfaced devices know
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Each monthly issue sells for only $995 , due ten days after delivery.
VISA I Mastercharge welcome .

After reading our newsletter on this circuit, you could answer all of the
above questions as fast as anyone could ask them. In fact, you will
then know everything there is to know about this circuit. Including how
to troubleshoot it !!

Regardless of whether you work on TV sets, stereos, radios or
computers, just having the ability . to " diasect" an electronic circuit
(any ci rcuit) is worth a fortune. In reality, "diasecting" is exactly what
our newsletter is designed to teach you.

Because of the manner in which our newsletter is written, the subject
matter that is gained from each monthly issue is so extremely broad
that it will "s pillover" into your everyday troubleshooting routine, and
be applied to totally unrelated ci rcuits.

We publish a monthly magazine called the Technician I Shop Owners
Newsletter. Each month we take a.popular circuit and absolutely
diasect it.

Using color coded pictoria l schemat ics such as the one above. we
" map out" every action in the overall sequence of events that must
take' place during each and every cyc le.

Beginning with the very first "action" in the sequence (which just
happens to be depicted in the above schematic) we expiain exactly
what is taking place. We then explain the function of every component
in that portion of the circuit. After explaining the function of each com­
ponent, we show you how to troubleshoot that particular " action" or
function .

o
To Order: Send your name, address and phone # to Diehl Publica- ~
tions, 6004 Estacado Ln.,-Amarillo, TX 79109. Specify Issue # 3. OJ

For immediate Service Call: (806) 359-0329 or 359-1824. gJ
CD

Do not use the Reader Service Card in this magazine to place your ~

order.
CIRCLE 275 ON FREE INFORMATION CARD

How many of these questions
can you answer?

(1) Every circuit has a beginning and an ending. Where does this
circuit begin ?

(2) Specifically, whatis the purpose of this circu it?
(3) Wh?t turns it on ? What turns it off, or does it ever really turn off ?
(4) Does this circuit have a shut down feature ? If so, which Com-

ponents are involved ?
(5) What would happen if 0 103 we re to become shorted E to C?
(6) What purpose does Z115 serve?
(7) What would happen if 0 114 became shorted?
(8) What purpose does C126 serve? What will happen if C126

becomes open?
(9) Is the winding between terminals 3 and 4 of the flyback a primary

or a secondary winding?
What purpose does C117 serve? Exactly what does it do, and
exactly how does it do it ?
Exact ly what do resistors R113, 114, 115, 116, and 117 do?
What happens if they change value?
What occu rs that causes this circu it to produce an initial start up
pulse?
Why does this enti re ci rcuit become shorted and begin to destroy
horiz output transisto rs if the regulator SCR becomes shorted?
There is exactly one safe and pract ical method of ci rcumventing
this LV regulator circuit for test purposes. This technique does
not involve a variac . Instead, you must disco nnect one wire then
connect a jumper wire from term inal #4 directly to . . .
Which wire do you disconnect and where do you conn ect the
other end of your jumper wire?
If SCR100 is shorted, this circui t will still " eat" horiz output tran­
sistors even if you are using a variac. Why?
Why does this ci rcuit use a floating ground ?

(15)

(16)

(13)

(12)

(10)

(11)

(14)



simpler way; as you' ll reme mber
fro m previous discussions, read­
ing anyone memory cell causes all
cells in that entire row to be re­
fres hed . A lso, a row can be re­
freshed by simply add ressing one
of the cells in t he row. So the re­
fresh hassle wo uld be simp ler if we
had a circuit that wo uld inc reme nt
an address cou nter. We wou ld use
that counter to address success ive
rows in the memory array automat­
ically. And that 's exact ly w hat the
Z80's R reg iste r does for us.

In order to understand how it
works, let 's digress fo r a mom ent
and talk about how the Z80 pro­
cesses the in str ucti on s yo u give it
in a p rog ram. The first t hing t he
Z80 does as it prepares for each
new instruction is to fetch that in­
struction fro m memory. After t he
in st ruct ion has been fetched, the
CPU spends some time decoding
the inst ruct io n, and the outcome
of that determines w hat the CPU
w ill do next. So immediately after
every in stru ct ion-fetch , the Z80 is
bu sy in ternally and has no need
for th e address and data buses.

O nce t he instruct io n fetch is
co mp lete, the Z80 does four
thi ngs in sequence. First it incre­
ments the R reg ister, and then it
places the contents of that register
on the lower seven bits of the ad­
dress bus. Next, it brings t he MREQ

and RFSH lin es low. At that point
th e contents of the R register have
stabilized, and may be used by ex­
ternal ci rcuitry. Then it's up to that
circ uit ry to use those signals to re­
fresh dy nam ic RAM.

Other control signals
Of the contro l signals left, the

only one t hat really interests us at
the mo me nt is RESET. Undoubted ly
you've seen that ki nd of signa l be­
fo re. W it h the Z80, bri nging that
pi n low causes all bus and contro l
lin es to go into a high- impedance
state; furt her, the program cou n­
ter and R register are set to zero,
and, in ge neral, t he CPU is
bro ught to a very-we ll -def ined
state so that the software w ill be
able to bui ld on that.

Fortunately the Z80 is more d iffi­
cult-to write about than it is to use.
Next month we' ll fi nd out how to
talk to the Z80, and actual ly bui ld a
bare bo nes system-expandable,
of course. R-E

t hat th e bu ses are availab le by
placing a low on the BUSAK (BUS Ac
Knowle dge) o utp ut. Th e buses
stay tristated as lon g as t he re is a
low on th e BUSRQ input.

Memory-control signals
The most co mp lex sig na ls o n

the Z80 are those co ntro ll ing exter­
nal mem ory. When ever the Z80
wants to access th at mem ory, it
pu ts a low o n pin 19, th e MREQ

(Me mo ry REQu~st) lin e. That sig­
nal te lls th e rest of the ci rcu it to
release th e data and address bu ses
becau se th e CPU wa nts to do
something w ith exte rnal memory.
Wh eth er it's a read or a w rite de­
pends on th e sig nals fo und on
pin s 21 and 22, th e RD (ReaD) and
WR (WRite) signals.

Wh en th e Z80 want s to read the
conte nts of a part icular memo ry
locat io n, it pu ts lows on the MREQ

and RD lin es. That in forms the rest
of th e circuit that t he CPU is go ing
to do a read . Likewi se, it sho uld
come as no great surp rise. to learn
that w hen the Z80 wants to do a
write, it put lows on th e MREQ and
W R lin es. Of co urse, th e Z80 reads
and writes data only afte r giving
th e address bu s t ime to stabilize .

MREQ is similar to signa ls we've
generated in ci rcuits that we've de­
sig ne d in previ ou s co lumns. In
both the keyboard en cod er and
t he m em ory-d em on strat or we
gener ated signals that were used
to enable vario us circu it eleme nts
at different t imes . Well , M REQ is
just such a signal. When yo u di s­
sect Z80 ci rcu its, yo u' ll always find
that the MREQ lin e is t ied , eit her
direct ly o r th rough some ot her cir­
cuit ry, to the enab le lines of exte r­
nal memory. O nce the mem o ry is
enab led, the RD or WR lines is used
to prepare me mo ry fo r a read o r
w rite .

The last l in e assoc iated with
memory is th e RFSH (ReFreSH) lin e
at pin 28. W hen we we re d iscuss­
ing dynamic RAM a few month s
ago, I to ld you that even t ho ugh
refresh can be a pain in the neck,
there are LSI lC's that ease a great
deal of th at pain. We ll, the Z80 also
has bui lt - in ci rc u it ry t hat makes
the job easie r.

In order to ref resh most dy nam­
ic RAM, yo u can per iodically read
the co nte nts of each cell out and
write it back in. However, there's a

MODEL 3002A

Call or Write
JAN CRYSTALS

P.O. Box 06017
Fort Myers

FL33~17

(813) 936-2397

-=-: ~11I Since I
1965

CIRCLE 104 ON FREE INFORMATION CARD

Model 3002A features continuouslyadjustable
current limiting and precision constant
voltage/constant current operation with
"automatic crossover:' This lab-grade unit can
also be used as a current regulated power
source. Options: 10-Turn Voltage and Current
Controls, $25.00 ea.

DISTRIBUTOR INQUIRIES INVITED
frlrl\ DOMESTIC & FOREIGN
~ ELECTRO INDUSTRIES

4201 W. Irving Pk., Chicago, IL 60641
312/736-0999

• 0-30 VDC at 0-2A • Excellent Regulation
• Ripple &. Noise - 500 uV RMS • Buill-in
Short-Circuit and Overland Protection
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Do police cars roar across your living room
and bullets ricochet off the walls

when you watch TV?

Send mail orders to address below. Credit
card and money orders processed immedi­
ately. Checks require 18 days.

MADE IN
* AMERICA *

NATIONAL CORPORATION
Department 212
Highway 99 East • P.O . Box 1316
Columbia, TN 38402

IIIOADE'

TRY THE OMNI-PLEXERTlI
AT NO RISK
Take the first 30 days with O mni-Plexer'"
as a test. If you're not completely satisfied,
return it for a complete refund and your
mailing costs. You can't lose.
Omni-Plexer? is also backed with a two­
year warranty on parts and labor .

Omni-Plexer? TA-IOOI, $129.95 plus $4.50
postage and handlin g. TA-l00l with
speakers, $229.95 plus $9.00 postage and
handling .

TOLL FREE 1-800-251-8608
In Tennessee call 1-615-381-9001

24 HOURS

~ ~J[.J A~~~I~~

The TA-l 001 Ornni­
Plexer'" is designed
and manufactur ed

here in the U.S . by
the company that

invented Good 1V
Listening 12 years ago.

We have trained personnel to answer
your questions intelligently, and to
promptl y handle your order. If the
TA-lOOl Omni-Plexer'" ever needs serv­
ice, our technicians will repair it quickly

and correctly.
The TA-l 001 Ornni­
Plexer'" comes com­

plete with cables,
instructions, and our

HELPline phone
number.

*Dolb~ is a registered trademark of Dolby
Laboratories, Inc.p---------------

High-etc h design replaces
hund reds of parts with
integrated circuits.

TA-1001

THE ADVANTAGES

The O mni-Plexer'" simply connects to
the front channel speakerson your stereo
system, and to two speakers located in
the rear or side of the room . The rear
speaker size is not important, and doesn't
have to be the same as your front speak­
ers. Ifyou already have
four speakersconnected~' ••••' 8
to your stereo , then 0
just plug the O mni- TM OO1

Plexer?' between the
front and rear speakers.

THE HOOK-UP

Omni-Plexer'" even works with regular
stereo FM, digital discs, stereo tapes, and
records. When there is no surround
channel present, the Omni-Plexer" auto­
matically senses rear channel sounds that
are picked up by the regular left and right
stereo microphones and develops its own
rear channels th at create the 3D sur­
round effect.

The level controls on the Omni­
Plexer'" allow easy adjustment so the rear
channels won' t blast you out of the
room , like four speakers will when they
don't have ftont to rear adjustment . In
fact, once the Omni-Plexer'" is set up and
adjusted, it automatically tracks and is
controlled b y th e main volume on the
stereo or TV. This is great if you have
remote volume control, or plan on
acquiring it.

You willhear the rear channel and the
difference immediately. Push your mono­
stereo button on your stereo, and when
you switch to mono the rear channel dis­
appears, and then comes back when you
switch back to stereo.

When stereo movies , ~ •are made, three mi-
crophones are used
instead of the normal
two. The sound from
the rear microphone
is encoded and split onto the left and
right front channels. There it stays com­
pletely unheard and unnoticed, unless it
is decoded.

Th e movie theaters use a decoder to
decode th e third channel, which is then
routed through an amplifier and then to
speakers in the rear of the the ater. These
surround channels are actually recorded
on almost all movies that indicate they
are Dolby" Stereo:"

IT'S CALLED SURROUND SOUND

When you listen to FM stereo simulcast,
a stereo VCR, or broadcast stereo TV,
the th ird channel is there. All you have
to do to hear it is decode it with the
Omni-Plexerf" The Orrmi-Plexer'" is
designed to hook to any stereo amplifier,
FM receiver, or stereo TV...regardlessof
age or model. The Omni-Plexer'" even
has its own built-in amplifier for the rear
channels, so all you have to do is plug
it in and enjoy. That's right! Th e sur­
round decoder and rear channel ampli­
fier in one neat well-built instru ment.

THE OMNI-PLEXERT>l

H ave you ever noticed
in movie theaters how life­
like, and three-dimen­
sional the sound is? Space
ships and jet fighters
streak overhead and dis­
appear behind you. Ball
games and auto races
engulf you with the roar
of engines circling the room,
with crowds yelling over your
shoulder. Concerts and movies
take on a complete three-dimen-
sional effect.

The theater systems to create this effect
cost th ousands of dollars. However, you
can have th is same sound for a lot less,
and in your own living room! You and
your friends can enjoy it any time.
Imagine having the very best front row
seats in town!

Add surround sound to your TV and stereo system
with the incredible OMNI..PLEXER™
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This is TH E t ransceiver for asp ir­
ing James or Dick Tracys in our
community . Full 2-way transm is­
sion and a size that fits sec retly
into you r pocket A great gift fo r
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Panel Meters

A high Quality range of moving coi l met ers. with full sca le
accuracy better than 2%. Pre-calib rated in 5 popu lar
varie ties ; eas ily adapted to suit virtu ally any requirement
wi th shunts and mul tipliers.

Dimensions: Mounting :
Sca le area - 2.3" x 1.2" Hole Requ ired - 1.75"
Overall - 2.3" x 2" Bolt holes: 1.5" SQuare
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INCORPORATED IN THE STATE OFCALIFORNIA
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Th e ultimate test lead set fo r the
professional! Super b Quality coiled
test leads for ' ease and co nven­
ience . 18 different ad aptor probes
and pl ugs. Mult i-wa y test lead s
m ak es it si mp le to ca rry out any
test yo u d esire. Sc rew in co n nector
ends make th is suit ab le for any

~;1~5
~'~_~~~l~~I~~~
~'(\\.,.,~~~e CARALARM

Pe\ \'(\0 One of the most ~oph i ~t ica ted . yet sim ple alarms
i ~round. It uses a tn gg enn g techniq ue w hich makes

It .Iess p rone to false alarm s - a co mmo n problem
w ith many car .alarms . yet it wi ll sense a vo ltage
drop anyvvhere In the elect rical system. For example
when a doo r is opene d. or a Jumper lead is appl ied
to the starte r. etc. It IS housed in a virtually w aterproof
di e-cast case to m Inimise ing ress of mo isture or
fumes. and all connections are made to the te rminal
st np for eas InS~altatlon and removal.
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"It's not so bad. but I could get the same
effect with a synthesizer."

Once yo u've got it wo rk ing, you
can start expe riment ing w it h dif­
ferent components fo r the effects
you want.

Thanks again Stan; yo u've wo n a
one-year subscript io n to Radio­
Elect ron ics . I'll kee p the co ntest
going and occasio na l ly publi sh
some of the better ci rcu its. Of
course, every w inner w ill get a f ree
subsc ript io n and a chance to see
his name in prin t . So once again
I'm asking all of yo u out th ere to
look t hroug h yo ur design not e­
books and send in any clever little
one-gate circuits.

The rules are simp le. You may
use as many diodes, trans isto rs,
and passive co mpone nts as yo u
want, but the heart of th e cir cui t
has to be one simple gate . I've to ld
everyo ne aro und here th at yo u
peop le are th e smartest readers of
th is magazine-so let 's see w hat
you come up w it h. Don 't let me
dow n ! R-E
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Here's how to vary th e si ren's
sound . Increasing the valu e of R2
w ill length en th e rise t ime, and in­
creas ing th e va l ue o f R3 w i l l
length en the decay time. Keep th e
value of R3 at least twice that of R2
or the circu it may not osc il late at
all. You can change the rise and fall
t imes togeth er by changi ng th e
value of C2. Increasin g it wi ll
length en both t imes and decreas­
ing it w ill shorten both .

As the value of C2 inc reases, it
ta kes lon ger an d l on ger fo r
enough cha rge to build up to get
the ci rc u it osci llating . With very
large values of C2, that time could
stretch o ut to te n o r f ifteen sec­
onds, w hich mayor may not be a
drawback, depending on yo ur ap­
plicat io n.

Stan ment ion s that yo u can use a
crystal mi crophon e o r earp iece in
place of the speaker, R4 and C3.
However, th e best thing is to build
the circuit as it 's show n here fi rst.

BAC K IN AUGUST O F 1984, I C HALLENGED

yo u to come up w ith an unusual
o ne-gate ci rcu it. At t he ti me, I
promi sed that t he per son w ho
sent in th e best one wo uld be re­
warded w it h a one-year subscrip­
ti on to Radio-Electronics. We l l ,
respon se at fi rst was qu ite di sap­
pointin g, bu t afte r a ge nt le re­
minder a few months later, some
really good ci rcui ts began to come
in. And now its time to ann ou nce
th e w inner.

Stan Barzee of Terreton, Idaho
sent me th e siren circuit show n in
Fig. 1. It uses only a few co mpo­
nents, and it is easy to build. In
add it io n, th e siren's sound can be
customized by varyin g the values
of several of th e co mpo nents.

How it works
When sw itc h S1 is depressed ,

C2 be gins chargin g through R2,
and the gate sta rts oscill ating. As
charge builds up on C2, the fre ­
qu ency of th e osci llato r beg ins to
increase, and does so un t il the ca­
pacitor is ful ly charged . W hen S1 is
released , C2 begin s to di scharge
th rou gh R3, and th e fr equ ency of
th e osci llato r begin s to decrease.
If th e input to th e gate at pin 1were
simp ly shorted to + 5 volts, the ci r­
cuit would osci llate freely with no
up-and-down effects.

Pro babl y t he most in terest ing
thing abo ut t he si ren is that Stan is

~ able to drive an eight -ohm speaker
z directly fro m a CMOS gate . That 's
~ something we're usually to ld not
G to do. It 's the Schmitt t rigger that
~ gives us t he added drive capab ility,
ill
6 and th e hyst er esis inheren t i n
o Schmitt-t rigge r gates is necessary
~ fo r the circu it to osci llate .
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Where's Your ELECTRONICS Career Headed?

The Move You Make Today Can Shape Your Fut u re

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

B. S. DEGREE
Put professional knowledge and a CO LLEGE
DEGR EE in your electronics career. Earn your
degree through independent study at home,
with Grantham Co llege of Engineering. No
commuting to class . Study at your own pace,
while continuing your present job.

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

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
10570 Humbolt Street

Los Alamitos, California 90720

Independent Home Stu dy Ca n Prepare You

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

Recognition and Q uali ty ~ssu rance

Grantham Co llege of Eng ineering is accredited
by the Accrediting Commission of the Nationa l
Home Study Council. "

•
All lesson s 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 stude nts live in the
United States of America.

,----------------------.I Grantham College of Engineering R10-85
I 10570 Humbolt Street, Los Ala m itos , CA 90720

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

I Name Age--_
I
I Address, _

I
I City State Zip__L _
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Infrared communications
HERB FRIEDMAN,

COMMUN ICATIONS EDITOR

detectors to o nce agai n ta lk v ia
light beam (fo r a distance of abo ut
two feet).

Two feet became five feet, th en
ten fee t, and fi nally someone de­
signed a gadget fo r connect io n to
a TV o r Hi-F i th at sent an invi sible
beam of sound across th e roo m to
headphon es that had infrared de­
tecto rs in each ear p iece . The
gadget wo rked, but was not cost­
effective.

However, as is commo n to our
wo rld, tec hnol ogy eventually re­
duces the price of just abo ut every­
t h ing . W hi le t he H i-Fi so u nd
t rans m itted to a headph on e by
li gh t beam was n't a co mme rcia l
success, t he same id ea is now
bei ng resurrected to provide per­
sona l ampl ification in many the­
ate rs-a way fa r t h e acto rs to
comm unicate direct ly with in d i­
viduals in the audience . The old
talk-on-a-light-beam constructio n
proj ect is now bein g used to bring
real- tim e ente rta inment to t he
hard of hearing.

How it works
Figure 1 shows a bl ock di agram

of th e talk-o n-a- Iig ht-beam sys­
tem . There's nothing spectacular

IR EM ITTER

RECEIVER

IR DETECTOR HEADPHONES

abo ut t he design. Other than sol­
id-state circuits, which make the
co mb i ne d receive r and h ead ­
pho ne un usuall y li gh t , it's t he
same o ld ligh t beam pro ject that
we used to build fo r th e science
fai r.

Wh at's diff erent abo ut t he sys­
tem is th at it 's almost inte rfere nce
fr ee. It 's eve n possibl e to pl ace
your fin gers in fro nt of the detec­
tor and, if t he re is th e slightest
space between yo ur fi ngers, t he
system stil l works . Because several
tr ansmi tters are used to send the
signa l, the li gh t beams strike the
detector fro m every possible an­
gie. A li ttl e energy manages to
sneak past any opening, no matt er
how small.

Microphones spread across the
stage pick up t he stage sounds
(signals). The sig na ls are m ixed
and fed to severa l trans mitte rs
mo unted at the front of the theate r
on each side of the stage. O ne pair
is mounted low for the orchestra
and the other pai r is mo unted high
for the balcony. The tra nsmitter is
reall y not hi ng more tha n a box
co nta in ing an infrared emitter, a
pow er sup p ly for t he i nfrared
emitter, and a small aud io power

F1G. 1

MIXER

TRANSM ITTER

MICROPHONES {

ASK ANY TEN PEOPLE TO DEFINE "COM­

mun ications" and yo u' ll p rob ably
get 11 co rrect answers. Co mmuni­
catio ns is simply t he way we co n­
vey in formati on . (And everyo ne
has his own spec ific needs w hen it
comes to in formation. )

Ma nycan rem ember w hen co m­
munication s meant thi ngs li ke ra­
d io , te le phone, t el etype, te le ­
graph, etc.

Somewhe re alo ng th e way, the
te rm co m m un icat io ns came to
mean almos t anything . For exam­
pl e, no lon ger do we teach grade
schoolers to read and w rite; in­
stead, we teach th em to communi­
cate. And later, it's off to co llege
wh er e th ey st udy communica­
ti on s: how to produce TV and ra­
di o shows , and film s, writ e scripts,
ed it film s, and mo st impo rtan t ,
crit ici ze th e work of others w ho
show even less promise.

I st il l beli eve commun ic ati on s
has to have some eleme nt of mag­
ic, and th at it mu st do its th in g in
real time. Of co urse, the computer
has ad de d so me tr ul y magi cal
qu ali ty to real- t im e co mm unica­
tion s, but every once in a w hi le we
find th at th e latest breakth rou gh in
t he sta te -of-t he-art is n othi n g
mor e than an o ld idea resur rected
fro m obscuri ty.

Back in th e go lden age of elec ­
t roni cs p ro jects, I, as di d ma ny
ot he rs, ex pe r i me nted w ith in ­
frared dev ices. We made invisible
light beams and detector s, w hich
sounded a be ll or alarm if some­
o ne in terrupt ed th e bea m. We
even built projects that enabled us
to talk on a beam of li ght . Late r, we
used LED's and so lid-state infr ared
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amplifier that d rives the infrared
emitter.

W hethe r the pe rson seated in
f ront of the user is small , large,
wearin g a hat , or has an ove r-do ne
hair sty le makes no diff erence. If
th e beam fro m one t ransmitter is
obstructed , t he beam from an­
other is th ere to take it s place. In
testin g th e syste m, we even tu rne d
around and faced th e rear of the
aud ito ri um. As yo u migh t expect,
th e signal eventually d rop ped out,
butwe had good recepti on fo r bet­
ter than 300-degrees because th e
input signal o rig inated fro m sever­
al well -spaced transmitters.

The rec eiver looks ve ry much
like the headphon es yo u get on an
airplane (w ith a tran sdu cer at the
cen ter from wh ich " p ipes" lead to
each ear). But unlike th e ai rplane
headphon es, th e in fr ared head­
phones have a small rece iver at the
center, and th e pipes terminate in
real sound tr ansdu cer s, li ke th ose
used for cassette players.

At the bottom of th e receiver is a
smal l rech argeabl e batt ery, about1
x 0.5 x 0.25 inches, t hat plu gs
into the receiver. It really hangs
below the receiver so it can be sim­
ply pull ed out and plu gged into
any convenient out let fo r recharg-
in g. .

On th e fro nt of th e rece ive r is a
volum e control , pow er sw itch ,
and an inf rared detector, feed ing
what can easily be descr ib ed as a
high -fidelity am p lif ier and head­
phone . And th e sound qua lity is as
good as th e best of th e Walkmen
tape players.

In frared communicat io ns wo rks
very well ove r a relatively sho rt ,
direct path. Because it's inherently
a hi gh- f id eli ty system (in the sense
it can t ransmit a w ide spectrum
withou t special equalizat io n), it 's
useful for mu ch more t han ju st
wireless sound, as witnessed by
TV remot e cont rols.

There is no reason w hy the two
fun ction s (co nt ro l and sound) can­
not be multiplexed on the same
carri er beam. Just imagi ne an in­
f ra re d li gh t- b eam gizmo in t he
base of a com municat io ns micro­
ph one. The so und and co ntro l
sw itching wo uld go to th e tra ns­
ce ive r w ithout interveni ng wi res
to snag around t he legs: Prob ably
the safest way to op erate a mob ile
radi o sho rt of park ing. R-E

MINI-ROBOTS Priced from $24.95 (PEPPY.
touchlsound controlled, shown at left), to
$74.95 (MEMOCON CRAWLER, 4K pro­
grammable memory, shown at right). Each kit
includes step-by-step instructions and pre­
assembled PC boards . Batteries not in­
cluded. Add $2.50 (per unit) for S &H. Other
models to choose from. Send $1.00 for more
information and diagrams. MORNING DIS­
TRIBUTING CO., P.O. Box 717, Hialeah , FL
33011 (305) 884-8686.

CIRCLE 269 ON FREE INFORMATION CARD

EPROM PROGRAMMERS & ERASERS.
Self-contained stand-alone . Programs most
5V EPROMs from 16K to 256K Parallel 1/0
port or RS-232.(optional) . Standard with data
entry keypad. Prices from $169.00. ERAS­
ERS - erasers up to 9 chips in 15 min. Build-in
electronic timer. Prices from $44 .90. Most
products are in stock. ANGO ELEC­
TRONICS CORP. PO Box 112, Harrison, NJ
07029. (201) 484-1115.
CIRCLE 252 ON FREE INFORMATION CARD

DELTAX DUAL TRACE OSCILLOSCOPES
WITH PROBES DX5020 20MHz $379.95.
Built in component tester 5MV to 20VIDIV 0.2
microsec. to 0.5sIDI V. Risetime less than
17ns one year limited warranty. Also available
DX5035 35M Hz $527 .00 DX5045 45MHz
$789.95 DX5015S 15MHZ N C DIC $479.95.
CA. residents add 6.5% tax. Shipping $8.50.
Money orders, checks accepted . DELTAX
DYNAMIC INC., 20955 E. Lycoming St.,
Walnut; Calif. 91789. Tel. (714) 594-7131 .
Telex: 503749 DELTAX.
CIRCLE 255 ON FREE INFORMATION CARD

THE WIRELESS TELEPHONE TRANSMIT­
TER model WTT-20 is only the size of a dime,
yet transmits both sides of a telephone con­
versation with crystal clarity. Completely au­
tomatic Uses power from the telephone line
itself. Never needs a battery! Up to Y4 mile
range. Use with any FM radio. Complete kit
only $29.95. Tax included.
FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills, NY 10507. (914)
241-2827.

CIRCLE 127 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x rate $745.00 per each insertion.
• Reaches 217,425 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.
• We typeset and layout the ad at no

additional charge.

Call 212-777-6400 to reserve space. Ask
for Arline Fishman . Limited number of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 200
Park Ave. South, New York, NY 10003.

New
Low
Pre •

ICe.

TELTONE'S TRK-957 KIT makes bread­
boarding a low-power, central-office quality
DTMF detection system easy and inexpen­
sive. The included M-.957 receiver decodes
12 or 16 digits and operates from 5 to 12V de.
Its sensitivity. wide dynamic range. noise im­
munity and CMOS design are ideal for tele­
pho ne switching. compute r and remote­
control applications. Now only $14.95. To
order. call: TELTONE, 1-800-227-3800, ext.
1130.

CIRCLE 122 ON FREE INFORMATION CARD



MAGIC MIRROR
INFRARED DETECTO R

DANDY-DAPTER W/FREE INFRARED
HAND UNIT TESTER-Uses All functions of
your CRT Tester on all color CRT's. Never buy
another Adaptor Socket for your Tester. Our
3rd yr., Money Back Guarantee. Instructions/
set-up manu al included , Check/MOlV isa/
MC/COD $63.95 ppd. 1-800-331-9658. DAN­
DY MFG. CO., 2300 Gibson, Muskogee, OK
74403.
CIRCLE 284 ON FREE INFORMATION CARD

SINGLE AND DUAL TRACE Scopes, Ana­
log and Digital Multimeters, Power Supplies,
High Voltage and Low Cap. Probes
RF and Sine/Square Wave Generators, Digi­
tal Capacity Meters. EMCO ELECTRONICS,
P.O. Box 327, Plainview, NY 11803.Send for
your free catalog.

CIRCLE 293ON FREE INFORMATION CARD

ONE MAN CRT FACTORY, easy operation.
Rebu ild CRT's fo r tv' s, bus. machi nes,
monitors, scopes, etc. Color, b&w, 20mm, for­
eign or domestic. 3 x 6 ft. space required.
Profits??? Average CRT rebuilding costs­
$5. Sell for $100 = $95 profit; x 5 CRT's =
$475 daily; x 5 days = $2375 weekly profit.
Higher profits overseas. Investigate this op­
portunity today. We service the entire world
Contact: CRT FACTORY, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.

MEGURO (JAPAN) 20MHZ OSCILLO­
SCOPE $375.00 Dc-20 MHz, 5mvid iv, 2
Channel, Dual Trace 6" square internal grati­
cule CRT. Also: 35 MHz Oscilloscope with
delayed sweep $559.00. Signal Generators
from $1,186.00, Wow Flutter Meter $999.00.
Add $10.00 per unit for UPS & C.O.D.
charges: Toorder call collect: DIPLOMAT IN­
TERNATIONAL, 2900 Townsgate Road ,
Suite 100, Westlake Village , CA 91361,
(805) 495-8858.

CIRCLE 264 ON FREE INFORMATION CARD

SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon­
verter. Features infrared remote control tun­
ing, AFC, SAW filter, RF or video output,
stereo output. Polorator controls, LED chan­
nel & tuning indicators. Install six factory as­
sembled circuit boards to complete. Semikit
$400.00. Completed downconvert er add
$100. Completed receiver and downco n­
verter add $150. JAMES WALTER SATEL­
LITE RECEIVER, 2697 Nickel , San Pablo ,
CA 94806. Tel. 415-724-0587.

CIRCLE 124 ON FREE INFORM ATION CARD

VIDfO

SC.AM'L1NG

TfCHNIQUU

SUBSCRIPTION TV MANUAL. This infor­
mation packed book details the methods
use d by subscription TV comp an ies to
scramble and desc ramble video signals.
Covers the Sinewave, Gated Pulse, SSAVI
system, and the methods used by most cable
companies. Includes circuit schematics, the­
ory, and trouble shooting hints. Only $12.95
plus $2.00 first class P&H. ELEPHANT
ELECTRONICS INC., (formally Random
Access) Box 41no-R, Phoenix, AZ 85080

CIRCLE120ON FREEINFORMAn ON CARD

ZENITH SSAVI DESCRAMBLERS only
$169. Gated Pulse $189 ; Sinewave $199
each. Reconditioned original equipment for
UHF chs . 23,27,3 1,38,51,54,57,68, etc.
Quantity discounts. Surplus TV equipment:
Jerrold SB-3, Oak N-1 2, Zenith Z-Tac, Hamlin
1200, etc . Catalog $1. 10 day satisfacti on
guarantee & 90 day warranty,.AIS SATEL­
LITE, P.O. Box 1226-E, Dublin , PA, 18917.
1-800-643-2001or 215-249-9411.

CIRCLE 267 ON FREE INFORMATION CARD

THE MOST EXCITING KIT YOUWILL EVER
BUILD The model WAT-50 miniature FM
transmitter uses a 4-stage circuit NOT to be
confused with a simple wireless microphone.
Up to 1mile range. So sensitive, it will pick-up
a whisper 50 feet away.! Use with any FM
radio. Complete kit only $29.95 tax incl.
FREESHIPPING. DECO INDUSTRIES, Box
607 , Bedford Hills , NY 10507. (914)
241-2827.

CIRCLE 127ON FREE INFORMATION CARD

HOBBY KITS THE ERECTORSET~ of linear
electronics. Modules from $4.95 to $49.95.
Build basic circuits : 2 W audio amplifier
(AFA-1, $4.95), tone decoder (PLL-1, $6.95),
to more complex: VHF Converter (using 4
modules, $27.80), QRP Transceiver (using 6
modules as shown, $38.70), HF SSB Trans­
ceiver (using 14 modules , $140.30 ). Add
$2.50 for S&H. SEND $1.00 for diagrams,
$5.00 for full manual. MORNING DIS ­
TRIBUTING CO., P.O. Box 717, Hialeah, FL
33011 (305) 884·8686.

CIRCLE 270 ON FREE INFORMATION CARD



ANTIQUE
RADIOS
Common restoring problems-.and solutions!

RICHARD D. FITCH

WH ILE SO ME A NTIQ U E RAD IO S SU FFER

from chassis prob le ms , cabinet
prob lems are actua lly mo re com­
mon . So if you 'regoing to take the
antique-rad io hobby seriousl y,
and you don't want your electrical
handiwork to go unnoticed, then
cabinet repair must be in your bag
of restoration tricks . If you've got
your hands fu ll justworking on t he
chassis, cab inet work can be a
good way of getting other family
members invo lved . Just be sure to
remember (and teach your fami ly)
the proper safety precautions. You
already know that working on the
chassis can be dangerous if you' re
not carefu l, but so can working on
the cabinet. Make sure that glu ing
and sand ing are done in a we ll­
venti lated area, and t hat masks are
worn.

The first set we'l l look at, which
we 'll call the "Ant ique Radio of the
Month" is the Kennedy Mode/20.
That radio ju st ne eded a little
woodworking to make it a hand­
some addition to our co llecti on.
As with many antique radios, that
set has a veneer fin ish.

W hi le a high-quality radi o that
has had very good care might
sneak by with just a good polish­
ing, that rarely happens. A large
major ity of antique radio s have
spent man y years stored in un ­
favorable environments. So if your

~ radio hasn't been one of th e lucky
z ones, yo u' ll have to learn how tog replace some or all of, the veneer.
o
~ Veneer basics
w
o Veneer is availab le loca lly in
~ many areas, or it may b e pur­
a: chased by mail. Regular veneers

108

FIG.l

com e in thi ckn esses between %0­
inch and Yi2-inch, and are made
from about thi rty di fferent kin ds of
wood. Flexibl e veneer is suitab le
for many applicat ions, especia lly
curved surfaces . However, it is so
thin (Y64-inch) th at it can't be bu t­
ted up against a thi cker piece with­
out shimming or sand ing .

The best way to attach venee r to
flat surfaces is w it h hot-melt glue .
Spread th e glue w ith a glue gun,
seat the veneer, and th en use an
old elect ric clothes iron to re-me lt
the glue . You may have diffi culty

using an iron on curved pieces. If
you are unabl e to use an i ron,
you' ll have to use wood glue or
co ntact ceme nt (w hi ch req ui res
mu ch patience and a steady hand ).

The Kennedy Model 20
While I don 't know th e exact

age of that classic floor radio , judg­
in g by the cabin et and chassis I'd
guessthat it comes from about
1928 or '29. I learned everyth ing I
know ab o ut t he manufacturer
fr om th e owner's manual I got
when I fo und the radio . (First time
t ha t eve r happ en ed! ) Un for­
tun ately, th e " Co lin B. Kenn ed y
Corporation of South Bend, Indi­
ana" is no lon ger in existance. The
manual states that t he company
had seventeen years of experience
building rad ios. That would date
Kenn edy 's or ig i n t o the ear ly
1900's.

The first thing I did to get th at
reli c back in to wo rki ng cond it io n
was to fumi gate it. Next I removed
th e damaged venee r. I t ried to get
it off in one pi ece, but as yo u can
see in Fig . 1, I wasn't ver y suc ­
cessfu l. Afte r all th e veneer was
removed , there was a gummy resi­
due left on t he cabinet. To ensure
that th e hot-m elt glue would ad­
her e , t h e residu e had to b e
scraped and sanded off .

Because the veneer stock wasn't
w ide enough, two smalle r pi eces
had to be b utted together. The
hard part abo ut butting veneer is
getting the edges to meet evenly.
However, if yo u overlap the edges
sl ig h tly and cut t h ro ug h bot h
pieces at once , you can be sure
t hat both pi ecesw ill join perfectl y.
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Evelyn Idol
Set-Up Operator
My husband and Iplan
to do a lot of traveling
when we retire. U.S.
Savings Bonds are an
excellent way to save
for these expenses.
We are already making
our plans to travel to
Alaska.

'Firestlt~
•ANTENNAS·
• ACCESSORIES ·
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SEND FOR FREE CATALOG
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MarkW. Snowberger
Vice President
"Investing in savings
bondsprovides me
with the benefits of
market interest rates
while,at the same
time, it protects my
investment against
market declines by a
minimum guaranteed
yield.

NEW
VARIABLE RATEBONDS

"""'EIT .......
SMARHO lake r~ ,

stock\,,~
inA!nerica.

BARE-HANDS TUNABLE
" NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLE SS TELEPH ONES

MONITOR SCANNERS

SEE YOUR DEALER TODAY

GOLDEN SERIES

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

'FirestiK'n

Directorof Sales
DepartmentoftheTreasury
U.S.SavingsBondsDivision
Washington. D.C. 20226
Yes.pleasesendmeFree informationaboutthePayroll
SavingsPlan.
Name _

Position _

Company _

Address _

City State__ Zip__

when I got back home I retrieved
my li ttl e Arvin fro m t he junk pi le. It
is now restored and has a perma­
nent pl ace in our co llectio n, be ing
"one of only two in existe nce!" R-E

FIG.3

tun ing range of 200 to 500 meters
(the AM broadcast band). The re­
ceive r uses a 7-tube circu it with 4
tuned stages to cove r that range .
The tun ed circuit is com posed of a
t hree -stage RF amp l ifier and a
tuned detector. In add ition , there
is a two-stage audio amplif ier that
uses two UX245 or CX345 power
tubes in a pu sh-pull arrange ment.
Because of th at design , the recep­
tion is excelle nt.

The Kennedy Mode l 20 even has
an input fo r a phonograph . A littl e
lever just above the power switc h
directs eit her the detected RF or
t he phon ograph 's o utput to t he
audi o stage .

The Arvin 444
The Arvin 444 shown in Fig. 3 sat

in my ju nk pile fo r a long t ime. I
could n't see how such a small ra­
di o could have so mu ch w ro ng
with it. Two of the fo ur tubes we re
mi ssin g, as were th e kno bs. The
radio also had a bad filter capacito r
and a to rn speaker co ne . W ith all
t he elect ro nic probl em s, not to
mention th e fact that it had bee n
br ush -painted gree n, I decid ed to
"fi le" this anti que with the others
th at we re too new, too far gone or,
fo r some othe r reason, we re not
wo rt h restoring.

Then one day, w hen browsi ng
through an ant ique sho p, I saw an
Arvin 444 w it h an ivory cabi net sit ­
t in g on a velvet-cove red tab le. It
looked like t he Hope diamon d.

The shop-kee per came ove r and
said, "That's a rare li ttl e radio ; it's
th e only one sti l l in existence !" He
then offe red to sell it to me fo r $75.
I d idn' t take it, but yo u can bet that

Unlike the cab inet, there is littl e
danger t hat the chassis w il l ever
deteriorate. The Kennedy has one
of t he heaviest and most com­
plete ly shielded chassis I've ever
seen . It is buil t fro m "16-gau ge,
co ld ro lled , auto bod y stee l," ac­
co rdi ng to the owner's manual. It
is plated , as are all of the shie lds .
As you can see in Fig. 2, the bot­
to ms of the tube sockets are also
shie lded. In add it io n, th e fo ur
gangs of th e tuning capacito r each
have separate shielded compa rt­
men ts. Clearly, t h e heavy b rass
plates of that capacito r were not
meant to be be nt . Another pl ate
shie lds the bottom of the receiver.

Technical specifications
Th e Kenne dy Model 20 has a

An electric iron was used to re­
melt th e glue and press the venee r
into place. It takes con siderable
heat to re-m elt the glue through
t he venee r, so it 's a good idea to
p lace a thin sheet of alumi nu m be­
tween the iron and th e veneer so
that glue soak ing th rough the ve­
neer won 't gum up th e iron. In any
case, clamps mu st be used to hold
t he venee r fl at un til it coo ls. O nce
t he veneer has been glued down ,
yo u can sand and stai n it.

Chassis repair
W he n I f i rst p o w ered t he

Kennedy Mode /'20 up-aft er the
usual safety in specti on-it actua lly
wo rked, bu t t he re was a loud ,
clash ing noi se. Th e chassis was
st i l l out of th e cab ine t, so I re­
moved all the removable compo­
nents and inspected them. Every­
th ing seemed O K. Afte r reassem­
b ling the radi o , th e prob lem was
gone . I wi sh all chassis probl em s
we re as easy to repair !
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Using the LT10n and LT101 4
In earl ie r sing le-supply designs

using such devi ces as th e LM124,
LM158, O P-20, and O P-221, if th e
in pu t goes mo re than a few mi ll i­
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+ 125°C fo r devi ces with the AM

and M suffixes, and O°C to + 70°C
for devices w it h th e AC, C and D

suffixes.

PREC IS ION OPERATIONAL AMPL IF IERS

are the mainstay of medi cal and
in du strial inst rumentat ion. Lin ear
Technol ogy Co rpo ratio n recently
in t rodu ced the LT1014 p rec ision
op-am p, w hich is t he fi rst im­
proved rep laceme nt for such in­
dust ry-standard, 14-p in quad op­
amps as the LM 324, LM 348, OP-11
and 4156. The LT1014's 50-f.LVoffset
vo ltage, 0.3-f.LVrC drift , 0.15- nA
offset current, ope n-loop gain of 8
mil li on, 117-d B commo n-mode re­
ject ion rat io and nO-d B power­
supp ly rejecti on rat io def ini tely
p lace it in the precision class.

The offset voltage of the LT1014 is
so low that no offset adjust ment
terminals are p rov ided on the lC.
A new and improved outp ut stage
draw s o nly 350 f.LA, can source or
sink more than 20 mA , and sti ll
retain s high vo ltage gain.

An other member of th e family,
the LT1013, is the f irst improved di­
rect re p lac eme nt fo r in d ust ry ­
sta nda rd , 8-p in d ua l packages
such as t he MC1458/1558 , LM148
and O P-221. The LT1013's spec if ica­
tio ns are sim ilar to, but sl ig ht ly
better than, the LT1014's.

Both th e LT101 3 and th e LT1014
can be operated from a single 5­
vo lt supp ly. The co mmon- mo de
input range includes gro und , and
the output can sw ing to within a
few m il livo lt s of g r o u n d.
Crossover d istortio n , a ch arac -

~ teri stic of early single-supply de­
z signs, has been eliminated . Linear
~ Techno lo gy gives complete speci ­
o fications for both single-ended 5­
~ vo lt and ± 15-vo lt ope ration .
uio Abso lut e maximum rat in gs are :
~ sup p ly vol t age : ± 22 vo lts , d i f­
a: ferent ial input vo ltage : ±30 vo lts,
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EDITORIAL
"Hackers are morons... "
- If you want to raise a furor, use the above sentence in the computer
community I did, in myAugust issue editorial.The mail and telephone calls
are still coming in. Most of the people that contacted usare involved purely
in the semantics. '~ hacker, " sa id one, "is an experimenter that 'hacks away'
at a computer to make it do something else."

But even this man admitted a distaste for the guy who illegally burrows
into another computer system, just to show that he was able to do it! And
these very people call themselves hackers!

.1have no gripe w ith the guy who experimentswith computers with in the
confines of his own realm. That's our reader! I'm down on the nut that thinks
he deserves a medal for having broken into somebody else's computer
system and loused things up just to show that he was able to .

And tbets w hat's called a "hacker. " By the general computing community,
and by those morons (see? I said it again!) themselves.

The fact remains that a problem exists. A "hacker" is a thief, a criminal,
who uses a computer to break into other computer systems where he has
no business. This term is w idely accepted throughout the computer
industry

A "computer experimenter" is not a hacker. Many of the innovative
practices in the computer industry are the result of the work of such
experimenters. And from a selfish standpoint, it is the experimenter that
ComputerDigest Magazine is dedicated to.

Too many "computer experimenters" are fond of denegrating their work
and/or hobby by calling themselves "hackers. " This is a sad mistake, and I
would urge that as a practice, it be halted.

So if you are a computer hacker (in our terms of reference) and that
editorial ofended you, I'm certain that this one will prove equally offensive.
However, I'd recommend a few courses of action to you:

Give up hacking and get into something a bit more useful-like stealing
hubcaps. Do not send me anyunsigned mail. If you don't have the guts to
sign what you write and provide anaddress to which a reply can be sent,
don't write at all.

Just to make the point clearly, for once and all, a "hacker" spends his time
trying to break into computers... Government computers, hospital
computers, school computers, my computers, etc. and louse up the
records. He doesn't do this by any clever, intelligent means, but rather by
simple, dogged, repetitive (and very boring) trial and error.

A computer experimenteron the other hand, is an intelligent, thinking
individual who tries to improve his own computer or the state of the art
technology in general. Whether he succeeds or fails is not important. The
fact that he tries puts him in the same category as the great inventors of all
time and we all owe him a debt of gratitude. The articles thatyou see in
this magazine were written by computer experimenters.

The hackers contribute nothing to the computer community or the
community in general. They give us all a bad name. If they continue to
flourish, you're going to seetightercontrols on all of us. And Americans,
being a freedom-loving people, don't want things like that to happen.

There's a vast difference between the legitimate experimenter and the
illegitimate hacker! 13 .: / #

Or maybe it's just a half-vast difference. :J~ & t(/~ ,-

/ Byron G. Wels
Ed itor
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LETTERS
Complaint!

I enjoyed your Editorial in the
March Issue of ComputerDigest
but if you think Instruction Manuals
are bad, you ought to see someof
the Service Manuals. It's real ly sad.
It's' no wonder peop le need so
much help in getting things to
work right. It's not restricted to
computers, either. Our shop gets
problems on car stereos and .
answering machines that could be
straightened out w ith some
simplified instructions.-P. B. Mann,
Atlanta, GA.

Thanks for the comments, P B.
Maybe by calling attention to this
much-neglected area of
technology, we'll start getting
better instruction books from the
manufacturers!

New idea.
Liked your Editorial on

Computers and the CB Syndrorne.
But what about including the rising
interest in amateur radio and the
subsequent decl ine? I was

impressed how amateurs did such
a great job of research and
development at a low cost.

Also, I've developed a device
that w ill greatly simplify learning
electronics, and need professional
marketing assistance. How can I
get this?-Don L. Harbertson,
Morgan, UT.

Don, our prime interest, of
course, is computers. We'll leave
the amateur radio to those
magazines that cater to that field.
Of course, I agree wholeheartedly!

Harder and harder
Kids today have it rough. There

is so much more to learn, yet the
time to learn (and teach) has not
been extended. Invention is also a
closed field, for it takes
megabucks to do research which
shuts out the individual. It's now a
team effort at the Corporate level.
Wh6t canyou recommend for a
youngster looking at his future?­
Bob J. Sel igman, Kent, NH.

Imagination, Bob. There are no

dead-end jobs, only dead-end
people. You're right about there
being more to learn, but education
has now become vertically­
specialized to compensate for
this. And all inventions don't have
to be Earth-shattering in scope!
There's still room for the
individual-Find a new type of
cap for a toothpaste tube, or a
new kind of paper clip.

Communications trap
Being in the publishing business,

of course you're sensitive to
communications. I've picked up
on your interest in this area in your
Editorials, too. But d id anything in
particularget you hyped on this
subject?-Fred Mason,
Hackensack, NJ.

Fred, I was once asked to write
a book on "Rock" by a major
publisher, and spent the next six
months immersing myself in an in­
depth study ofgeology by way of
preparation. When I finally
delivered the manuscript, I found
out that he meant Music!....CD~

COMPUTER PRODUCTS
For more details use the free

information card inside the back cover
ANALYZER PROGRAM, The Landlord
Investment Analyzer is designed for
real estate investors, who can produce
a thorough cost/benefit analysis of
properties by using it. It calculates
data that is entered for a specific .

CIRCLE 11 ON FREE INFORMATION CARD
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property, including pricing, financing
alternatives, expected return, and
buyer tax considerations. Byobjec ­
tively comparing investment options,
properties that will yield the highest
profits are easily identified.

The Landlord Investment Analyzer is
completely menudriven, and online
instructions provide immediate help.
The package is available in PC-DOS,
requires 256K memory and one disk
drive. It is priced at $350.00.-Systems
Plus, Inc., 1120 San Antonio Road, Palo
Alto, CA 94303.

EMULATOR, the SemiDisk, is a com­
puter peripheral hardware/software
diskemulatorpackage that speeds up
the operation of computer systems.

CIRCLE12 ON FREE INFORMATION CARD

SemiDisk is compatible with IBM Pc,
XT, AT, and most IBM PC systems, and
the S-100 bus, Epson OX-10, and TRS

continued on page 14



PRINTHEAD
TECHNOLOGY
Everything you everwanted to know
aboutprintheads.

Marc Stern

-Do you remember the dayswhen the only "serious"
computer printerswere fully formed character or dot­
matrix machines, while thermal printers were given
short shrift as "amateur" devices?

Thermal printers are now "serious" machines, whose
capabilities rival those of their fully-formed or dot­
matrix brethren. In fact, the entire realm of non-impact
printers, to which thermal devices belong, has
undergone a revolution during the last 18 months. At
the startof 1984, laser printers were available at costs
exceeding $50,000 and ink-jetprinting was confined to
commercial ventures. NoV¥, laser imaging printersare
available for less than $3,500 and irk-jet printers in the
$300 to $1,200 range abound.

Thermal printers
As recently as 1982, thermal printers were looked on

as toys. They were among the first personal computer
printers, but they had drawbacks. They needed special
paper to,operate, which tended to discolor rapidly;
their resolution was too low for other than rough use,
and their print quality wasn't high.

Their technology was a combination of dot-matrix
printing and thermal technology

In use, these printers- mostwere serial-took the
output from a microcomputer and internal
microprocessor-based circuitry transformed the output
into text. The ASCII codes generated by the
microcomputer were compared against character sets
stored in Read-OnlyMemory (ROM) and the
appropriate signals were generated for the printhead
controller circuitry and printhead, which contained a
number of w ires. Those wires were fired by tiny
solenoids into the special thermal printer paper which
was "exposed" by a heaterbar overwhich the paper
traveled.
• The result wasa low-resolution printout of b lock

characters, which was unsuited for any use, other than
rough output. The reason for this was the nature of the
printhead. It generally contained a matrix of five w ires
across by seven wires down, which was too coarse for
quality text output. Further, the ROM-based character
set usually contained only capital letters.

Crucial developments
The change occurred when thermal printing became

thermal transfer printing. Instead of relying solely on the
heat-sensitive paper to produce printed output,

FIG. 1-FORTY TINY ELECTRODES meet at the edge of IBM's
electronic printhead. In the background , is the round cassette
that holds the IBM "Quiet" (TM) correcting ribbon.

special ribbons were added. The plastic ribbonswere
struck by the printhead wires as the paper moved over
the heater bar and the dot-matrix letters were melted
onto the paper. In some cases, not only did the heater
bar do the melting, but the pririthead wires were also
heated to help in the process. In this type of printer,
the printhead serves two roles, printhead and heating
element.

A second important development came from
impact, dot -matrix printer technology

By using finer printhead w ires, more sophisticated
internal programming and circuitry, dot -matrix printer
manufacturers were able to increase the densityof their
printheads. The first jump went from 5 by 7 to 7 by 9
or 9 by 9 wires. The increasing number of printhead
wi res meant letters could now look more normal.

The increase in density continued to the point where
denserprintheads became common. Densitiesof 18to
24 wires or morewere usual.

This type of printhead required technological
sophistication because each print wi re had to be fired
at the correct moment and in the correct sequence.
Dot-matrix printers had come of age. They were now
capable of the precise control needed to generate true
descenders and near-letter quality printing.

This technology was transferred to thermal printers,
which are non-impact, as opposed to the impact dot ­
matrix printer (the dot-matrix printer's pins push
through a ribbon and then strike the paper) and the
result has been a new generation of thermal transfer
printers whose output is indistinguishable from a fully
formed character machine.

There are two types of thermal transfer technology
currently on the market, the older style heater bar or
heater head printer and the newer IBM-manufactured
thermal transfer printer.

IBM's development is actually a breakthrough in
thermal transfer technology Although many thermal
transfer printers can make use of low quality paper and
can produce acceptable results, high quality printing
still requires special, glossy-style printer paper. With
IBM's system, you can use any type of paper.
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QUIETWRITER
PRINTH EAD

Using a 40-wire printhead-See Fig. 1-IBM uses a
. variation on thermal transfer pr inting to achieve letter­

quality printing from the dot-matrix head.
As in conve ntional thermal transfer printers, the text

is "exposed" by heat, but, w ith a d ifference. Where the
normal thermal transfer printe r passes the paper over a
heater bar as the ribbon is be ing struck by the dot­
matrix pi ns, the IBM system uses a spec ial ribbon that
releases ink in response to p inpoints of heat generated
by current in the pr inthead.

IBM's thermal pr inter uses a four-layer ribbon which
consists of a polymer resist material that heats up in
p inpointed areas, a metallic conducting layer; an easily
meltable layer that perm its the release of ink, and a film
of ink.

When it is printing a character, the printhead presses
the ribbon against the paper and the electrodes
contact the resist layer. These electrodes apply small
electrica l currents that travel through to the metallic
layer, w ith the result that up to 40 pinpoints of heat can
be generated. This, in turn, melts tiny areas in the
release layer and paints the ink on the paper. (See Fig.
2.)

(IBM also uses this technology on its Quietvvriter
series of electron ic typewriters and correcting mistakes
by reversing the process to lift letters which have been
painted on the paper.)

New typestyles

Like standard dot-matrix printers, the thermal transfer
printer is programmable. This programmability, among
other things, means it is very easy to change typefaces.
By simply inserting a new character-recognition ROM
on some of these printers, you can have multiple
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typefaces. (See Figure 3.) The microprocessor's text­
creating algorithm reads the new ROM character set if it
sees that the interrupt for the ROM cartridge has been
issued. This ROM replaces the pr inter's standard
character set and the new codes are based on it.

Thermal pr inting has now come of age. Forty-w ire
pr intheads and printheads with 36 by 24 resolution are
common and, thanks to the special plastic ribbons
used, the output looks as if it comes from a fully
formed character machine.

Laser imaging
Just a few years ago, laser printers cost the better

part of $50,000 and were suitable only for high
production atmospheres such as publ ishing houses or
facilities where a great deal of text output was
generated. However, the introd uction of the Canon
laser engine last year changed all that. It has brought
laser imaging to market for $3,500 or less.

Capable of running at speeds approaching 8 pages
or more a minute, the laser printer makes high speed,
high resolution print ing and graphics available at an
affordable pr ice.

Actually based on office copying technology, the
laser printer replaces the document tray and copier
cover with a computer interface.

(In today's copier, a br ight light illuminates a printed
page and a lens captures the image. The image is then
d igit ized and deposited on a drum to wh ich toner is
appl ied. A piece of copier paper,is then placed
against the d rum and an image is made.)

This is very similar to the way in wh ich a laser printe r

>.
~

FIG. 3-CHANGING FONTS is as easy as slipping in a car­
tridge . Two different fonts can be placed in the printer at the
same time, and the operator can switch at will from one to the
other, simp ly by programm ing.



FIG. 4-HOW LASER PRINTING WORKS. Note that in the
Canon system, there is no LCD. The system is fast, efficient,
and exemplary. See text for fuller explanation.

create the image on the drum . Like the laser, the array
creates a pulse of light for each bit of information and a
fiber-optic lens focuses the pu lses on the drum.

One other variation, now undergoi ng testing, is
Ph illips Peripherals' Elpho 20. This device uses a CRT
co nnected to a photoco p ier mechanism. Using a CRT
that is only one line high, a beam of b lue light is
emitted by the CRT and is focused on a pr int drum by
a lens. Selenium is particularly sensitive to blue light
and so it makes sense to use this. The CRT, inside the
print er, takes the p lace of the laser, LCD or LED array

Ink jets

Available for as litt le as $495, an ink-jet printer sprays
d rop lets of ink onto a sheet of paper w ith sufficient
force to make it adhere to that paper.

Low er-cost ink-jet pr inters use "d rop -on-dem and"
techno logy: w here the tiny droplets are ejected from
the ink nozzles by a crystal wh ich acts much as the
solenoid in a dot-matrix pr inthead . The rapid action of
the p iezoelectric crystal in response to current is the
factor w hich enab les it to function as the ink pump.

Like dot-matrix printers, the pr inted output of an ink­
jet print er is in a series of dots that resolve into letters.
The ink dots correspond to the d igital information
passed from the printhead controller to the printhead
as to the number of dots and their arrangement in
making up a letter.

In some ink-jet pr inters a multijet pr inthead is used
to produce color graphics. These machines have three
to seven jets, each of which is connected to an ink
reservoir of a d ifferent color. The order in which the
program tells them to fire determines the coloring of
the graphic w ork. The program ord ers a spec ific jet to
fire at a spec ific time.

"Drop-on-demand " technology is the least expensive
form of ink-jet technology The second typ e used is
also the most expensive, cont inuous stream. In this
type of printer, an acoustic transducer generates sound
w aves wh ich deflect droplets of ink onto the paper so
they form letters. The stream of ink flows contin uously
and returns to its reservoir thanks to a low pressure area
created in front of the pr inthead.

Nonimpact printer technology has taken huge strides.
Printers that were once considered "toys" are now
assuming a serious role. Their output is good and they
offer more variety .....CD~

creates its images. How ever, instead of using a bright
light and lens, the com puter acts as the front end of the
system. ASCII codes generated by a word-p rocessing
or text preparation p rogram are sent di rectly to the
laser p rinter's microprocessor and are stored there unti l
a full page of text is generated .

Each letter passes not only into the print er's storage
register, but, as it does, the microprocessor w ithin the
unit compares it against whateve r special ROM-based
character set that may be in use w ithin the printer­
italic, gothic, bold, or whatever---as it passes to storage
and the text is then stored ready for release to be
pr inted . (Actually: the point whe re a letter code is
co mpared against ROM de pends on where the
designer of the algorithm decides to place it. It may be
as it passes through the micro or it may w ait unti l the
page of text is generated and the whole page is then
co mpared against the character set.)

When the page is released for printing, the micro
then d irects it to a tiny laser w hich recreates the text as
a series of p inhole bursts of light. Each b urst of laser
light represents a d igital piece of information whi ch
goes toward making up the letter.

The laser bursts are, in turn, directed toward a mirror­
like drum coated w ith selenium and the letters are
electrostatically etched on the d rum. In turn, sooty
b lack toner adheres to areas on the drum that have
been charged by the laser and the paper w hich passes
over the d rum p icks up the toner images.

One of the things you will notice about laser
printing, if you look closely at it, is that it looks like a
very dense dot-matrix pr inting. This is because of the
bursts of light employed as the laser etches the text.
Because of the density of the bursts, the letters look
fully formed and are much darker than those produced
by a dot-matrix printer.

In general, laser pr inters not only are microprocessor­
driven, but also contain quite a bit of Random-Access
Memory (RAM) and ROM. Typeface or graphics
information is stored in ROM .

It isn't uncommon to find a laser printer w ith MK of
RAM ana eq ually as much ROM because of the
soph istication of the typefaces availab le and because
of the sophistication of the algorithms.

A graphics-oriented laser printe r, on the othe r hand,
can have even more RAM and ROM. As much as 500K
of ROM may be used because of the on-boa rd
co ntrollers used for graphics work. Apple's LaserWriter,
for examp le, co ntains 500K of ROM and 1.5 megabytes
of RAM, as wel l as an MC-68000 microproce ssor. This
configuration prov ides full page graphics.

Non-laser imaging printers
Lasers aren't the only d evices used for electronic

imaging. Some manufacturers are using liqu id crystal
lenses and light emitting diode arrays to replace the
laserdevice. For example, Epson's GQ-3000 uses an
LCD shutter to create characters and images by allowing
light to pass through the display The image is then
printed on the d rum. (See Fig. 4.)

An LED array is used in Kentek Information Systems'
K-2 copier-p rinter. The LED array replaces the laser to
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SAVlNGYOUR
DELICATE
ELECTRONIC
EQUIPMENT
How to use MOV's (MetalOxide Varistors) for surge protection.

ELLIOTT S. KANTER

- A lot of attention has been paid to protecting
computers and other electronic eq uipment against
pow er-line surges. These can be the result of either
natural or man-made conditions. Examples of natural
surges w ould be lightning hitting power lines, poles or
transformers. The man-made are often the result of
swi tching between power-lin e feeders or other
malfuncti ons that originate at the source of pow er
generation and d istrib ution.

Regardless of the cause, the results are usually the
same. Nominal line voltage (108 to 125 volts)
undergoes an abrupt upw ard swing. Values can reach
two or three times normal line vo ltage. Increased
demands of air cond itioning, pow er tools or heating
systems cycling on the line can also produce "glitc hes"
w ith similar results. The incoming line voltage rises and
as a result, voltage-sensitive components inside a piece
of electronic equipment are subjected to high-voltage
spikes.

Let's protect everything
We don't hesitate to protect our computers and

related eq uipment against these surges, but w hat about
television receivers, videocassette players, stereo

FIG. 1-WIRING FOR THE typical electrical outlet. Note that
the outlet shows a polarized plug receptacle.

NEUT.
(WHITE)

GROUND
(GREEN)

HOT
(BLACK)

eq uip ment and other electronic equi pment w hose
value may eq ual the cost of our co mp uters?We tend
to regard these more as fixtures than as voltage­
sensitive devices.

The typica l outlet, shown in Figure 1, consists of
three w ires. A "hot" w ire (b lack), a "neutral" w ire
(white) and a "ground" w ire (green). When a power
surge occurs, it cou ld be impressed on either the black
or w hite lines. The green or ground wi re trad it ionally
co nd ucts all stray vo ltages safely to ground.

Typi cally, the protective devices we apply to our
com p uters are b uilt into the multi-outlet power strips

8 Comput erDige st - OCTOBER 1985



MOV

FIG. 3-WIRED RECEPTACLE (rear view) shows how MOV
units are placed.

a time until the lamp goes out. If you're dealing with
fuses, remove the fuse completely. Leave the circuit
breaker in the OFFposition.

Do not attempt to do thiswork with a "live" circuit!
Remove the screw holding the wall plate. place the

screw aside and remove the plate. If it has become
stuck in paint, you mayhave to pry it loose. Place the
plate asidewith the screw.

You will see two screws, one at the top, one at the
bottom. These hold the outlet to the Gem box. Remove
these screws and lift the switch out of the box.

Identify the following wires: The BLACKwire, the
WHITEwire, the GREEN wire. In older homes, you may
find the wi re formed into a hook and located under a
screw at either side of the outlet. 'More-modern outlets
have the w ire end slipped into a hole at the back of
the outlet and held in place by screws on the sides.
The GREEN or ground connection is usually connected
to a single point at one end of the shell.

Loosen the screws as required, and connect one
MOV device from the WHITE lead to the BLACK lead.
Connect another from the BLACK lead to GROUND, the
third MOV goes from the WHITE lead to ground.
Examine your work carefully. If there is any exposed
wire that might produce a short circuit, especially
when the outlet is reinsta lled in the gem box, cut a
small piece of the insulated tubing and slip it over the
exposed leads.

Carefully dress the MOV's against the outlet shell.
Replace the outlet into the wall box, replace the upper
and lower screws, then position the cover plate and
replacethe holding screw.

This completes the modification of the outlet for
surgeand transient protection. Now you can restore the
electricity by turning the circuit breaker on or replacing
the fuse.

You have provided two outletsw ith surge and
transient protection for a total cost of less than $5.00,
with the assurance that these transientsand surges can
be "clamped" w ithin a stated response time of less
than 35 nanoseconds- more than sufficient to save
your valuable equipment.

You might wonder why, if surgeprotection at the
individual outlet is such a good idea, we don't simply
go to the fuse or circuit-breaker box and place the
MOV's right there, and in thatway protect all of the
outlets in the home? The answer is simple. By do ing
that, you're fooling with the house's primary w iring, and
depending on where you live, might requirea build ing
permit to do so. The consequences can be di re.
Should you have a fire in your house, this type of do-it­
yourself wiring addition can void your insurance.

No, you're better off to restrict yourself to the
method we describe here, and add the MOV's­
judiciously-at the individual outlets. We say
"judiciously," because there's really no requirement to
protect some devices against surges. If all you plug into
an outlet is a simple lamp, why bother w ith surge
protection? However, should the outlet be used for a
N receiver, stereo equipment, or anything else that
might be worth protecting, by all means, this is the
way to go.~CD~

GROUND
GREEN

OUTLET OUTLET OUTLET OUTLET
4 3 2 1

FIG. 2- A TYPICAL MOV-PROTECTED outlet strip. As many
additional outlets as needed can be added to the circuit.

Building protection
We'regoing to show how to protect one or two

devices, rather than suggest thatyou buy a multiple
outlet strip for surge protection along with filtering that
you maynot require for your new N set.

Wechose the number "two" because the normal
wall outlet in your home is called a "duplex" outlet.
There are two identical AC outlets wired in parallel. By
protecting one, we also protect the other, giving us an
extra benefit at no increase in cost.

Figure 3 shows how to do this. The threeMOV

devices required are available from Radio Shack (MOV
transient protector Part No. 276-568). Theysell in
packages for $1.69. You will alsoneed some insulating
tubing and some heat-shrinkable tubing.

.First identify the fuse or circuit breaker controlling the
outlet you plan to modify To do this, plug a lamp into
the outlet and turn the lamp on. Now proceed to
unscrew the fuses or turn off the circuit breakers one at

and resemble 'the circuit shown in Figure 2. Each line
has what is called a MOV (Metal Oxide Varistor) for
surge protection. These non-lineardevices are voltage­
dependent and divert potentially harmful overvoltage
conditions. More simply, they "clamp" the voltage and
hold it to a safe level.

'"'-1__--01f__+---<:>-t++-- {)-HI'_t_----<J-t-++-GR0 UND
(GRN)

MOV
~I---'>-if__+-+--+-+_+-----++-_t_---+--+----+-- NEUTRAL

(WHT)

----t-~I___+__.__H_+___r_+_t_+~_t_~- HOT (8LK) - ~
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FIG. 1-HIGHER-COST CONVENTIONAL CAD systems auto­
matically generate shapes and symbols between the user­
selected marker and the cursor position. The shape automat­
ically adjusts to the distance between the marker and cursor.
In 1A, the system is setto generate rectangles.1B is ci rcles, 1C
is straight lines and 10 is triangles.

user selects a line mode, the computer wi ll draw a
straight line between the mark and the cursor. Triangles
and trapezo id s take an extra step or two, but the idea
is the same.

If you need an unusual shape you simp ly create it
using conventional shapes and lines. In Figure 2, the IC
is simp ly a rectangle w ith short, straight lines
appended for the terminals, w hile the OPAMP is
similarly a triangle wi th lines for the terminals.

Making it viable

A logical question at this point, is "Since it can take a
long time to create the symbol for a 14-point DIP IC
w hat happens if you need 20 or 30 such symbols?"
Most of the better q uality conventional CAD systems
have a replicate or copy funct ion whereby the user can
"pick up" a copy of a symbol by p lacing the cursor
over the symbo l and pressing the joystick or mouse­
select button . The cursor is then pos itioned where a
copy of the symbol is needed and it is literally
dropped into the screen drawing by pressing the
select button . The pickup and release can be repeated
as often as needed, or the CAD program might require
the user to ind icate the total numbe r of rep lications.
Because different sizes of the same shapes or symbols
are often needed, CAD software generally lets the user
zoom in and out on ind ividual symbols for enlargement
or reduc tion during replication.

Just abou t anything is possib le if you're willi ng to
pay for it. Forexamp le, the cost of a di gitiz ing pad
equ ipped w ith a combination light and mechanical
pen w ill buy you a library of p ick up symbols that can
be electron ically lifted from the pad and then inserted
in the screen.

While a symbol lib rary usually adds substantial cost
to a CAD program, it's actually the cost of the dig itizing
pad that makes it expensive. If the pick-up feature is
elim inated-thereby eliminating the need for a
d igitizing pad-even a rock-bottom priced CAD
system can have a lib rary of symbols and alpha­
numeric characters.
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A designer's dream come true.

- CAD, Computer Ai d ed Design, covers everything from
the co mplete d esign of a skyscraper hotel to the
schematic for home-brew ed electronic projects.

Using a PC

Theoretically, w e cou ld use convent ional computer
graphics to prepare schematics and flow charts, but
that's the hard w ay to do things, for each line, symbol
and alphanumeric character w ould involve a separate
construction. We could probably do a lot better-and
faster-with a pencil and paper. And even if w e did
the job wi th conventional computer graph ics, a
modification to wh at we create would take longer than
redraw ing the entire thing w ith the trusty old paper
and pencil !

There are two kinds of low - to modera tely-priced
CAD programs specifically intended for electron ics
hobbyists and technicians. The most-common variety,
usually priced in the range of $500 to $1000, are
descended from co nventiona l mainframe CAD systems
and they generate a family of shapes such as
rectangles, circles, triangles, trapezoids, etc. that one
would normal ly use to design a buildi ng or a car or a
kitchen sink. The shapes can be used for creating flow
charts and even some electrical circuits.

The shapes are automatically created by the
computer between two or three locations that the user
pinpoints on the computer screen. Figure 1 shows how
a CAD program might automatically create an
assortment of shapes. For example Figure 1A shows
how a rectangle is created by CAD. Using a joystick,
mouse, or just the computer's arrow keys, the user
posi tions the cursor w here one co rner of the rectangle
should be and marks the location with a dot, by
pressing the joystick's or mouse's select butto n. Next,
the cursor is moved to the opposite corner of the
rectangle. As the cursor moves, most CAD programs
w ill create a phantom (flashing) rectangle anchored on
the mark and the cursor. When the rectangle is in the
desired shape and size, it is loc ked into posit ion by
pressing the select button.

The shape constructed on the screen between the
mark and cursor depends on the selected mode. As
shown in Figure 1B, if the user selects a circle mode,
the computer w ill create a circle using the mark and
curs~r as the diam eter. If, as shown in Figure 1C, the

HERB FRIEDMAN

COMPUTER
AIDED
DESIGN
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RECTANGLE TRIANGLE

FIG. 4-ACTUAL COMPUTER WORKSPACE is divided into six
screens which the printer reassembles. User selects as many
screens as needed, decides how they are used.

FIG. 2A FIG.28
IC OPAMP

FIG. 2-COMPONENTS CAN BE CREATED by using the com­
puter's graphics function or by integrating pieces of auto­
genera ted shapes. The IC in 2A started out as a generated
rectangle , a circle provided the "notch" and the terminals are
conventional lines. The OpAmp in 2B began as a triangle, the
connections are lines and the labelling is generated by the
CAD TEXT mode.

BonOM
LEFT

BonOM
RIGHT

FIG. 3-THE COMPLETE LIBRARY of symbols and text (al­
phanumeric) for the Draft ing Processo r.Symbols are inserted
at the cursor position pressing the indicated key. A "K" in­
serts the LED symbol, the "O"inserts an OpAmp, The "B " a
battery.
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enough "professional" features to enable a home
computer to function as a CAD system for electronic
technicians and hobbyists. It is in fact, good enough to
serve as a trainer for those who want to dip their toes
into electronic schematic design.

The CAD software is the Schematic Drafting
Processor ($49.95, Spectrum Projects, Box 21272, .
Woodhaven, NY 11421 ) which requires a ,64KRadio
Shack ColorComputer having at least one disk drive.
The program is specificallydesigned to create
electronic schematics primarily through the use of
conventional symbols provided in the symbol library
shown in Figure 3. Notice that each symbol has an
associated keyboard character. Because a light pen isn't
supported by the program a library symbol is called
up at the cursor position by pressing the key specified
for a particularsymbol. For example, the "K" key will
insert the LED symbol at the cursor. To permit precise
positioning, each symbol can be rotated through 360
degrees in 90 degree increments. An erase function
permits bits and pieces of librarysymbols to be
pieced together. For example, the top of the circle can
be sliced off to generate the half circle needed for the
"bottom view" of a transistor. The IC symbol can be
sliced, cut through, partiallyerased or expanded to
create any.IC package from 4 to 40 pin, or anything
else. It takes a lot longerto generate symbols by erase
and slice rather than by zoom, but it's a lot less costly

Also note from Figure 3 that the alphanumerics as
well as the omega symbol used to show resistance are
also library symbols. When the computer is toggled
into the TEXT mode, pressing a key inserts its
corresponding alphanumeric character at the cursor
position rather than a symbol, permittingyou to label
the various devices.

In addition to the 30 library symbols provided, the
program allows the user to create ten additional
symbols through a BASIC program, but doing so
requires a considerable degree of programming skill.

Because screen size is limited, as shown in Figure 4,
the total workspace is divided into six screens. Each
screen displayhas a slight overlap w ith adjacent
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Since a complete schematic or flow-chart might
(and usually does) exceed the capacity of the screen,
CAD programs generally permit the user to utilize
several screens which are assembled into a unitized
drawing when printed. If the number of screens
exceed the capacity of the printer, provision is made
for the print to be made in sectionswhich can later be
taped together.

If all you need is enough CAD power to generate
schematics to store on a floppy disk for future review
or easy-to-write upgrades and modifications, you can
do it on a low-cost homecomputer using a
conventional printer such as the Epson MX-80 (with
Graftrax) for the printout. Usually, "drafting" software,for
home computers is not muchbetter than a child's
"computer art" program, but one low-cost program has
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FIG. 5-PHOTOGRAPHS OF THE THREE LEFT SCREENS of
an actual schematic. Note the overlap of each screen so
drawing continuity can be maintained.

12 ComputerDigest - OCTOBER 1985

FIG. 6-THE SAMPLE SCHEMATIC-all six screens-as reas­
sembled by a conventional Epson MX-80 dot-matrix printer.
Note how components were rotated for proper orientation
when inserted into the schematic.

screens so the user can co ntinue registration from
previously p repared screens. Li ke the more expensive
CAD systems, all screens are co mb ined into a unit
d rawing by the printer. Figures 5 and 6 show how this
is done. Figures 5a, 5b and 5c are photographs of the
actual screen di splay of the top left, center left and
bottom left screens of a schematic that requires all six
screens. The overlap area of each screen can easily be
seen. Figure 6 is a printout of the entire schematic, all
six screens. Note how the three left screens have been
precision assembl ed by the program into the unit print.
If the schematic requ ired more area than that allow ed
by six screens it would have to be created in multiple
units of six screens, and it would be necessary to tape
together the unitized screen prints into a larger print
because six screens is the maximum that can be
printed as a single unit.

Unlike a printer/p lotter print w hich is draw n by an
inking (ruling) pen, the low -cost CAD pr ints are
generated through the dot-addressable funct ion of a
co nventional printer. Since the lines, symbols and
characters in the print are created by individual d ots
the p rint's resolution is coarse, having no resemblance
to the "ruled lines" of the professional plotter.

Ready to buy?
The thing to keep in mind w hen learning to use CAD

software or a complete system is that it should make
life easier than doing things by hand. Even the best
CAD software is difficult for the technic ian to use if he
does n't have an adeq uate library of conventional
symbols . O~ if you're into flow charts or b lock
d iagrams then automatic symbol construct ion, replicate
and zoom of rectangles, circles and trapezoids is
considerab ly more important than a lib rary of symbols.
Ei ther way, CAD programs or systems should have
features, functions and conveniences spec ifically
intended for the preparation of schematics......Q)~



Superior performance by phone
for as low as $695.

The8840A
Digital Multimeter.

Now, with Fluke telemarketing, youcan
order the most affordable, most powerful
DMM in its class, from anyphone inthe
U.S.A.

Compare features, compare prices and
you'll find that no other 5Y2-digit bench­
top or system multimeter can match it.

Add IEEE-488 and truerms options for
$150 each,and aful ly-loaded 8840A is
sti ll only $995.

As easy to use as your phone.
The simplified front panel of the

8840Aisdesigned for ease of operation.
Functionsareclearly labeled. Eventhe
vacuumfluorescent display iseasy to
read.And closed-case calibration and
50,000 hour MTBFmake the 8840A easy
to livewith.

The 8840A is versatile: itanswers your
bench or system DMM needs. Standard
capabil ities include superior de voltage
accuracy (50 ppm at 1year) , 2-and
4-wire ohms, dc current, fast autoranging
and user-selected reading rates.

Reach out and test the best.
Call toll-freeandour sales engineer

will tell you about the8840A. Ask about
our 15-day trial periodand our one-year
Flukewarranty.

Order now.
J...800~44~FllJKE

(1-800-443-5853) Ask for extension 107.
Fluke 8840A
Autoranging\bIts. Ohms. and Amps
50wmbasic deacauacy (1 year)
0.16% basicacaCQJracy (1 yeaO
21'1.20.and 100 readings/ second

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

© Copyright1985JaM Fluke Mtg Co, Inc All rights reservec Ad No 2807-8840



COMPUTER PRODUCTS
continued from page 4
models II, 12, and 16. SemiDisk Sys­
tems has developed a nevv, high­
capac ity unit that stores up to 2
megabytes of information on a single
card . Previously; the largest capacity
availab le on a single card was 1
megabyte.

SemiDisk is p riced as follows : 512K
capacities: TRS-80, S-100, $995.00; OX­
10, $799.00; IBM PC, XT, AT $945.00.
Tw o-megabyte capaci ties: TRS-80, IBM
tc, XT, AT, OX-1O, $2499.00. S-100 is
$2549.00.- SemiDisk Systems, PO Box
GG, Beaverton, OR 97075.

COMPUTER RECIPE SYSTEM, A
COOKTM, helps users to locate their
own recipes through an easy-to-use
ind exing system. It allows the user to
set up com p lete rec ipes of considera­
b le size, and comes wi th a data base
of 500 recipe references from five

A>COOK~

CIRCLE 13 ON FREE INFORMATION CARD

best -selling co okbooks: Joy of Cook­
ing, M. Heater's New Book of Great
Desserts, Mastering theAr t of French
Cooking Vol. 1, The New James Beard,
and The New New York Times Cook­
book. The A COOKTMdiskette comes
with an instruction b ooklet, and is
priced at $39.95.- East Hampton In­
dustries, Inc., 66 Newtown Lane, East
Hampton, NY 11937.

CERTIFIER, the 5000 series, are micro­
prcesso r-based systems that feature
Mou ntain Computer's automatic dis­
kette autoloader and the ab ility to test
high -coercivity media . Cert if iers are
used by floppy-di skette manufacturers
and converters to test media quality;
and by end users for incoming quality
con trol.

Four models are availab le for certify­
ing 3 W' and 5 %" media . The six-bi n
models simultaneously pe rform up to
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six media qual ity tests specified by the
American National Standards Inst itute
(ANSI): missing b it, extra bit, track aver­
age, amp litude, modulation, overwrite,
and reso lution. The two-bin certif iers
perform the same ANSI tests. They are
designed p rimarily for go/no-go incom­
ing inspect ion of di skettes by large-vol­
ume users and origina l-equ ipment
manufacturers.

The mod el 5250 six-bin, 5Y4' certif ier
and the model 5253 six-bi n 3W' certifier
cost $1 7,915.00. The model 5150 two­
bin 5W' and model 5135 two-bin, 3W'
certifier cost $13,995.00.-Mountain
Computer, lnc., 300 EI Pueblo Road,
Scotts Valley; CA.

ELECTRONIC TYPEWRITER, the model
ZX-515 can be used ind epend ent ly as a
typewriter, or, when interfaced w ith a
co mp uter, asa letter-quality pr inter; and,
conne cted to an optional disk d rive, the
40,000-characte r memory can be ex­
panded to unl imited off-l ine storage.
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Features of the model ZX-515 include
storage capacity for 26-page formats
and 10-co lumn layouts; global search
and replace, aswel l as b lock move and
text linking; four p itch modes: 10, 12,15,
or prop ort ional spacing, and one-touch
co rrection. The mod el ZX-515 is priced
at $1295.00.- Sharp Electronics Corpo­
ration, 10 Sharp Plaza, Paramus, NJ
07652.

CONTROLLER CARD, model 7388A, of­
fers fast memory access and data stor­
age in double-densi ty disk format, w hile
address ing up to 1M of memory for use
with 16-bit CPU's.

The model 7388 can interface w ith 8­
bit systems based on Z80, 8085, 6800,
and 6809 processors, addressing 64Kof

memory via DMA and decoding an 8­
bit I/O address . The card also supports
8088-based systems w ith DMA acess to
1M of memory; and the ab ility to d e­
code up to 10 b its of I/O address. It
supports up to four floppy d rives in any
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format, and comes with a two-year w ar­
ranty. It is priced at $395.00.- Pro-Log
Corporation, 2411 Garden Road, Mon­
terey; CA 93940.

PRINTER CONTROL PACKAGE,
Printworks, lets users of IBM PC and
com patib le systems print w ide docu­
ments, like spreadsheets, sidewise on
standard -wi dth paper. "Pivot Printing",
w hich rotates text 90 deg rees to print
sidewise on a page, is one of the
many features in this printer-control
software package. Usersare offered
easy menu selection of many printer
funct ions, including pitch, mode
(boldface, expanded, condensed,
etc.) and font (typeface or style).
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Fonts incl ud e script, Old English, for­
eign character sets, the com pl ete IBM
character set, and many more. A font
ed itor lets users create ad di tional
characters or entire fonts, and even
combine or alter existing fonts.
Printworks is pr iced at $69.95.­
SoftStyle, Inc., 7192 Kalanianole High­
way; Suite 205, Honolulu, HI 96825.
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Send For Your Stereo Information

Phone Area CodeL--- J

RE

State

Mcintosh Labo ratory Inc.
East Side Station P.O . Box 96
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rntlnfosli
Get all the newest and latest informa­
tion on McIntosh stereo equipment
from McIntosh Laboratory.

ELECTRONICS IN MEDICINE

continued f rom page 64

The15-oh m heater is a Dale Elec­
tronics 25-watt wirewound re­
sistor, type HL-25. Thermistors T1
and T2 are YSI type 44201 ther­
mi stor networks availab le from
Yellow Spr ings Inst rument Co .,
Bo x 465 , Yellow Springs , OH
45387. For additional in fo rmat ion
o n t he LT1013!1014 prec ision op­
amps w rite to Linear Techn ol ogy
Corporation , 1630McCarthy Blvd .,
M ilpitas, CA 95035. R-E

broad categories, rigid and flexible. Here
we will look at flexib le endoscopes .
Those use fiber optics to allow the viewing
of regions deep inside the body.

Actually. modern technology allows
physicians to do more than just look into
those areas. It is possible to take tissue
samples and even do surgery from a dis­
tance through a slender endoscope passed
into the area of interest. That is possible
because the structure of an endoscope
contains several channels that run the full
length of the instrument. Several of those
cha'lmels carry the fiber optics. One fiber­
optic channel is usually used for illumina­
tion (light sources used for endoscopes
include tungsten projection lamps. lasers,
and xenon and mercury arc lamps). A
second channel can be used for viewing.
taking photographs. and. if desired. mak­
ing videotapes of procedures. Fiber-optic
channels can also be used to transmit laser
light for surgical cutting or for providing
heat to close bleed ing blood vessels .
Other channels of the endoscope carry
fl uids for cleansing the area being viewed,
suction for clearing away fluids and
blood. and mechanical devices for cutting
and taking biopsies (collecting samples of
tissue).

Endoscopes of different diameters are
used for different applications. Needle
endoscopes. I. 7 millimeters in diameter.
or instance. are used to examine the in­
sides of knees and other joints. Similar
instr uments are useful in exami ning
fetuses. Larger endoscopes are used in the
gastrointestinal tract and other areas to
find and treat tumors and bleeding blood
vessels . Using such a device. foreign
bodies can be found and removed. and
other conditions can be diagnosed.

As we've seen. the fi eld of medical
optics has taken on new importance. Now.
thanks to advances in such areas as fiber
optics and lasers. it has become possible
to visually examine and operate on many
internal areas without resorting to con­
ventional surgical techniques. And future
advances are sure to make this area of

. medical electronics even more important
and valuable in the coming years. R-E

w hich the Linear Technol ogy de­
vices provide protection against.
• If the input falls mo re than 400
mV below ground, transistors in
the in put stage saturate and ph ase
reversal cou ld cause lock-up in
servo systems . The LT1013!1014 de­
vices incl ude unique phase-rever­
sal p rotectio n ci rc ui t ry th at pre­
ve nts the output fro m reversin g
phase, even w hen the inputs are as
low as -1 .5 vo lts .
• If the input falls more than a di­
ode-drop be low ground, the de­
vice cou ld be dest royed because
essent ia lly u nli m i t e d cu r rent
co uld f low f ro m t he subst rate
( - Vssl to the in pu t terminal. The
LT1013!1014 devices are protected
agai nst that type of fa i lure by a
4000-oh m res istor in series w ith
each op-a mp in put.

There is o ne circumstance in
w hic h the phase -reversal protec­
t io n circuity wi ll not work : w hen
the o utput of another op-amp in
t he same package is d riven hard
into negative satu ration . In t he
LT1013, either op-amp can disable
the other's protection circuit ry. In
t he LT1014, amplifie rs A and 0 can
affect each other, but amp lif iers B
and c are com pletely independent
of the former. Sim ila rly, amp lifiers
B and c can affect each other, bu t
amp lifie rs A and 0 are co mp lete ly
independent of them.

An application
Fig u re 1 shows a liquid- fl ow

meter designed aro und an LT1014
(or two LT1013's). The rate of f low
through the pipe is determined
from the temperature d iff erenti al
that occ urs as liqu id flows th rou gh
a heated section of pipe . The am­
bient temperature of the liquid is
measured by thermistor TI at the
input end of the pipe. Therm istor
T2 meas ures the te mperat ure at
the o utput end of the pipe . The
temperatu re difference varies in­
verse ly w ith the rate of f low.

O p-arnps 1C1-a and 1C1-b arnpl i­
fy the di f f e re nti al vo ltage de­
veloped by the thermisto rs, and
op-amps 1C1-c and IC1-d form a
linear vo ltage-to-frequency con ­
vert e r. Th e o utput freq ue ncy
ranges from zero (for a flow rate of
zero) to 300 Hz (for a flow rate of
300 milli liters per minute). The rate
of f low can be read directly on any
aud io-frequency meter.
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A COMMON PROBLEM IN TV SERVICING

is collapse of the raster into awhite
horizontal line . It means that you
have a problem in the vertical­
sweep circuits. But much more un­
usual is the collapse of the raster
into a white vertical line. Such an
occurrence does not mean failure
of the horizontal sweep circuit.

Let's see what it does mean .
Looking at Fig. 1, the horizontal
oscillator, driver, and output am­
plifier must all be working. Other­
wise, there would be no high
voltage . That's because the high
voltage is derived from the hori­
zontal output amplifier. And with­
out high voltage, you would not be
seeing a line of any kind at all.

Nevertheless, the horizontal
sweep signal is not reaching the
CRT. The first inclination is to
blame either an open or shorted
yoke. While either could be the
cause, both are relatively rare oc­
currences. A much more likely
cause is the presence of a problem
between the horizontal output
amplifier and the yoke .

Some likely causes
The most common cause of our

symptom is an open in one of the
yoke leads. Those leads are often
given a good yank when the chas­
sis is removed from the cabinet, so
they may come loose or even
break.

If the problem -is not in the yoke
leads, use an oscilloscope to trace
the signal from the output of the
horizontal output amplifier to the
yoke to find where the signal is
disappeari ng.

Basically, the output of the hori­
zontal output amplifier is coupled

FROM
HORIZONTAL

AFC

FIG.l

to the yoke in one of two ways:
either directly or via a matching
transformer. Tube sets always use
matching transformers. On the
other hand, only a few solid-state
sets use those transformers; the
rest use direct drive.

In direct drive, the emitter of the
horizontal output transistor is tied
directly to the yoke. My experi­
ence has been that the symptoms
we've been looking at rarely occur
in that type of set. That may be
because, aside from the yoke
leads, there is very little there that
can fail without also affecting the
high voltage.

As for sets that use a matching
transformer, in general, I've found
that horizontal problems in tube
sets usually affect the high voltage,
too. But our symptoms can and do
occur in solid -state sets of that
type. As such, the circuitry pre­
ceding the yoke should be check­
ed carefully in those sets before
turning to the yoke itself.

A shorted yoke
If doing the above does not lead

to the cause of the problem, the
only place left to turn is the yoke
itself. In newer, solid-state sets the
yokes are wound from relatively
heavy wire. As such, shorts and
opens are fairly rare. However, that
does not mean that they do not
happen. It just means that it takes
an unusual occurrence.

TO
r-:":':==::-:-'------_ HIGHNOLTAGE

RECTIFIER
TO

L.--......:.:.:~-,---YOKE

In fact, I've only run into one
instance of a shorted yoke in one
of the newer sets. In that set, the
raster had collapsed vertically into
the familiar keystone pattern. The
circuitry between the yoke and the
horizontal amplifier was sound, so
I turned to the yoke. Upon close
examination, I found a splash of
solder inside the yoke. (I never
was able to figure out how it got
there, but someone must have
been an exceptionally sloppy sol­
derer!) That solder was shorting
several turns. Once the solder was
scraped off, and the yoke was
coated with insulating spray for
"luck," the set was asgood asnew.

That just proves that anything is
possible. R-E

SERVICE
QUESTIONS

A HELPFUL HINT
Stuart Sjalund of London, On­

tario would like to share one of his
troubleshooting tips. He uses a 40­
watt bulb in series with the hori­
zontal output collector when he
suspects an overload condition .
He then lifts components until the
bulb burns less brightly. He also
checks SCR regulators by placing
the bulb across the anode and
cathode, again letting the intensity
of the bulb act as his monitor. R-E
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Numbe r

SWITCH KIT
35 Ass 't. Switches

Reversible capac ito r induction
moto r. 115V /60 Hz.• 30 in.llb .
to rque . 14 W . Capacitor supplied .
Front flange mount.
OA Dim .: 3 % - D x 5 - L.
Shaft: Jk " D x 1 " L.
Mf r - Matsushit a or equiv.

Item #5 14 9 $9.95 RFE

Designed for use with TI corn ­
pute rs. Built -in A lB switch
enables user to sw itch from TV
antenna without disco nnection .
Operates on 12 VDC. Schematic
included. IBM and Apple com­
patible. Mlr - TI #UM 138 1-1.
Item #67 13 $4.95 New

115 VACI60 Hz.• 2.2 amps ..
3000 RPM. Flange mount . Out let:
3 " x 3~. "'; Inlet : 4 '%" dia. Dim.:
8 ~ "'H x 6 21h2"W x 8 1/, , " deep.
Mlr - Fasco 50 75 5 or equiv .
Item #5 152 $9 .95 RFE

55 RPM
GEARHEAD MOTOR

AUDIO & VIDEO
MODULATOR

Addr ess

Name

State Zip

City

Signature
1

Telephone: Area Code

All inquiries and free catalog requests call 201-939-2710.

27 CFM SPRITE@ FAN

115 VAC /60 Hz. Low noise level
fan. Can be mounted fo r coo ling
or exhaust . Fits standa rd 3 Y:"
relay rack. Dim .: 3 % " sq. x 1~ "

deep. Mlr - Tarin TA300.

Item #1873 $6. 5 New

2 1 user-deli ned keys , SPST
mec hanical sw itc hes, 2 1-pin rib­
bon cab le connection. General in­
st ructions fo r rep lacement of
membrane keyboards incl. Up ­
date computers such as the
Time x Sinclair Z81 11000 .
Dim.: 13 % " W x 1~ " H x 5 "0.

Item #664 3M $9.95 New

75-KEY MECHANICAL
KEYBOARD

2 1 user-defi ned keys . 7-pin con ­
nectio n. ASC II s-bn.serial output .
Origina lly designed fo r the Ada m.
Dim .: 15 -W x 2 % - H x 6 )1, " deep

Item #6643 $ 19 .9 5 New

DISK DRIVE LINEAR 160 CFM BLOWER
POWER SUPPLY

ASCII
75-KEY KEYBOARD

DC Output:
- 5V@200 ma.
+ 5V @ 3 amps.

+ 12V @ 2.9 amps .
+ 18V (inductive) @ 1 amp .

Input : 115V160 Hz.
Chassis Dim.: 11 - W x 4 -H x 8 " D

Item #6642 $14.95 New

Pre-recorded, bulk erased, by
major man ufacturers such as
Ampex, 3M or Scotch. 7 Y:t "
reels. 1500 ft . - 1 mil.

26 reels for $9.95

Item #6 7 10

NICAD
BATTERY BACKUP
13.2 V@ 1.65 AH

Recha rgeable. Contains 11 C
cells . Portable computer bat ­
tery back-up . Mlr. GE
#4 180 3 5880 0 10 1

Item #5444 $15.95 RFE

48-KEY
MECHANICAL
KEYBOARD

Replace th e membrane keyboard
on your Time x/Sinclair
Z-8 1 / 1000 with th is brand new
" big computer " keyboa rd from
Texas Instrum ent s. Simple to
install - comp let e inst ruct ions
and sche matic included .

5 Y4" DISK DRIVE

Item #190 4

115 VACI60 Hz.. 2 1W .. 28
amps.• 3 100 RPM; 5-blade
model, aluminum hou sing . Can
be mount ed for blow ing or ex­
haust . Dim.: 4"1.. " x 1 Y2 " D.
Mlr: Howa rd Ind . 3- 15-3455 or
IMC Boxer WS2107FL

Item #534 5 $ 7 .95 RFE

For aI/phone orders, cal/TOLL-FREE800-524-0809. In New Jersey, 20 1-939-271 0.

)I, Ht . 96 T .P.I:
Tandon TM 55- 4 DSIQuad

$69.50

Consists of :
9 Timing Belts (7 .5 " to 13 - 1
2 Roung 8elts (12 - t o 15 - 1
15 Nylon & Plast ic

Spur & Drive Gears
2 2 Torsion Sprin gs
6 Com pression Pulleys
19 Tension Springs
Item #530 6 $19.95 New

AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET. MOONACHIE. N.J . 07074
YES! Plese send me the fo llowing it ems: 0 My c heck or mone.y order is en closed .

A. B. C. How 0 Cha rge my credit ca rd .
etc . Many? Descript ion _ Prico _ Total 0 Visa 0 Master Ca rd

Card No .

Exp. Date

(Springs . Belts. Pulleys & Gears)

ROBOTICS KIT

Item #54 4 9

Originally designed for use in A tari co in­
operated games . Contai ns 3-g un co lor tube ,
focus and brightness controls. Requires ex­
ternal X-V inputs, 250-0-25V t ransformer
for power. May be used for osc illosc opes ,
reprog rammed for game use, o r mod if ied
with the use of exte rnal vertica l and horizon­
tal osc illators to a rast er scan display or TV
monitor fo r computer use. IIBM compatible.)
Transl ormer supplied . $ 1 29 .00 New

THERE'S NO RISK.
With our full gO-day warranty.

any purchase can be returned for
any reason for full credit or refund .

Stall Dim ension s
Item Step DC Torqu e H x W x D (in.)
No. Angl o Volts ozlin 1) Body 21 Shalt Mlr. & Part No. Price

543 1 1 5 17 " 1) 1% x 1~ x 1 N.A . Phillips
211/. x % A82 3 10 -M2 2 for $ 9 .95

5272 1.8 1.3 200 1) 4 y.. dia x 4 Y: Sigma
21 J,. dia . x 1~~ . 20-4247TD-200Fl .3 2 fo r 59.50

510 5 7.5 12 16 11 Airpax
2) 1 1~ x 13.. x'.• A823 10 -M2 2 lo r 14.95

667 1 3.7 12 15 " 111 % sq x 1'/,. Mitsubishi
Jill! dia x 7/,. 42SH-32KCA 2 lo r 14.95

" Calculated

12" GREEN PHOSPHOR 115 CFM MAGNETIC
COMPOSITE VIDEO MONITOR MUFFIN @ FAN RECORDING TAPE

W e warehouse 60,000
items at American

Design Components ­
expensive, often hard-to-find
components for sale at a
fraction of their original cost!

You'll find every part you
need - either brand new, or
removed from equipment
(RFEI in excellent condition.
But quantities are limited.
Order from this ad, or visit
our reta il showroom and find
exactly what you need from
the thousands of items on .
display.

Open Mon. - Sat ., 9 -5

40 /8 0 column. 1OOO-line resolution.
18M Hz bandw idt h. Compatible w ith 18M.
Apple , Com modore, and more. Includes ex­
terna l t ransformer for operat ion on 115 VAC
& video cable . Mlr - Elston Elec. #DM30.

Item #660 2 $24.95

19" COLOR
X-Y DISPLAY

STEPPING MOTORS ­
for ROBOTICS
Precisio n steppers w it h increment s from 1
to 7 .5 degrees. Speeds up to 5,000 steps.
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BENCH POWER SUPPLY

continuedfrom pag« 57

- 40 volts across D2 and 04. and + 20
volts across C II and C12. While vou 're at
it. verity the presence of + 20 volts on pin
7. and - 20 volts at pin 4 of each op-amp.
If everyth ing chec ks out. remove power
and insert the IC 's. Be sure to orient pin I
correctl v,

Run wires from the transistors mounted
on the rear pane l (see Fig. 7) to the PC
board. Finally. using Fig . 6 . complete the
point-to-point wiring between the board
and the front- and rear-panel components.
At this point , your power supp ly should
appear similar to the prototype shown in
Fig. 8.

Calibration
A DMM or YOM accurate to at least

4V2digits should be used to calibrate the
preci sion sources. To obtain sufficient
resolution , allow the supply to run for 10
minutes or more so that the temperature
within the cabinet-and the output volt­
ages of the preci sion sources- will sta­
bilize . Adjust R44 and R51 so that their
dial s read r lfl.Of) (i. e ., their resistance
should be exactly 10K ohms) . Then adjust
trimmer potentiometers R43 and R50 so

that each output reads exactl y 10.000
volts.

To get symmetrical output s from the
independent supplies , adjust RII so that
equal rotation of potentiometers R6 and
Rl5 gives the same output voltage .

To adjust the dual-trac king source , turn
potentiometer R24 to maximum resis ­
tance . Then adjust R29 for an output of
exactly + 15.000 volts, as measured at the
+VT output. Then adjust R32 so that
exactl y - 15.000 volts appears at the
- VT output.

SUbstituting components
Some of the components specified in

the Parts List may be difficult-if not im­
possible-to find. For exampl e, you may
have that prob lem with the 40-volt Zener
diodes (02 and 04). However, two 20-volt
Zener diode s may be connected in series
to achieve the same result.

The 2.7-volt Zener diodes (08 and
OIO) may also be difficult to find. If they
are, 3.3- volt unit s may be substituted
(lN5226B). If doing so produces more
than I mA from the con stant-current
sources, trimmer potentiometers R43 and
R50 can be adjusted to compensate . The
6.8-volt reference diodes (05 and 06) are
not critical and may be either IN957B ,
IN5235B , or IN4736A devices. The two
12-volt Zener diodes may be IN963 ,
IN5242B, or IN4742A units.

All electrolytic capacitors are polarized
aluminum types, and radial -lead devices
were used in the prototype to conserve
space on the PC board .

All five cermet trimmer potentiometers
used in the project are the Y4-inch long
rectangular type.

Increasing power output
If you want to beef up the outputs of the

non-precision supp lies, you must increase
the current capacity of the transformer, the
output transistors, etc .

The transformer specified for this proj­
ect has a rated output of 40-volt s center­
tapped at 300-ma. Youmay replace it with
a unit having higher current capacity, but
if you use a transformer with a higher
voltage rating, be careful not to exceed the
voltage rating of the op-amps and tran­
sistors .

The 2N3766 transistors (QI and Q5)
may be replaced by 2N6057 devices; the
latter have a maximum collector current of
12 amps . The 2N3740 transistors (Q3 and
Q7) may be replaced by 2N6050 units,
which also have a maximum of 12 amps.
Both the 2N6050 and 2N6057 are housed
in TO-3 cases and will require addition al
heat-sinking.

If you are using the metering circuit,
the value of R52 might have to be in­
creased , as well as the the rating of the
current meter. R-E
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microform.

University Microfilms
i£:l~C_.. International reproduces this
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FIG. 8-BLOCK DIAGRAM of a stereo diversity reception stereo receiver. Note that it has two indepen­
dent front ends.

MULTIPATH RECEPTION

continued fro m page 76

nal and the direc t signal are amplified by
the same gain factor and then rectified to
produce DC voltages .

The comparator/control circ uit com­
pares the levels of the DC voltages derived
from the two IF signals and immediately
selects the antenna and tuner combination
with the lowest DC voltage from the AM
component of a mul tipath signal. The
control circuit switches the input of the
audio amplifier to the output of the tuner
providing the better signal. Switching oc-

ANTl

level , interference and distortion is first
noticed as noise and hiss in the treble
range . A further drop causes garbled
sound and random dropo uts. Mono sig­
nals have a higher high-frequency content
than stereo signals, which results in better
masking of noise and hiss.

Some car stereo makers use that fact to
reduce multipath distortion . When multi­
path reception causes the incoming signal
to fall below a given level , control circuits
automat ically swi tch the receiver from
stereo to mono . In some sets , the switch­
ing from stereo to mono is rather abrupt
and quite noticeable . In others, such as
Pioneer 's (5000 Airport Plaza Dr. , Long
Beach , CA 90815) receiver models KE-

~ '''m,

IC TESTER

continued from page 82

unison. More than likely. the circuit will
tie pin 12 direct ly to signal ground. In that
case. there is no easy way to get the two
device s sy nchronized . and the com­
parison test will not work .

Testing IC's
To test out-of-circuit ICs:

• Connect power from external source
• Connect a grounded shorting plug to
socket A
• Place a ll IC sw itches in the O UT

position .
Select the appropriate IC card and in­

sert it into the IC analyzer. Then insert the
IC in the right-hand B socket (S05). Use
short jum pers of 22-gauge solid wire to
make power and ground connections from
the solderless connector to one of the B
sockets.

The inputs can be tied low by putting
the switches to the IN position . Do not
switch the outputs, power, or ground pins.
The pulser can be connected at the B sock­
et, and should be used to test clocked
logic . The pulse generator pushbutton is
not debounced, so occasionally a double
output pulse may result. R-E
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First-aid kits are fine for some emergen­
cies. But what if you were choking? Having
a heart attack? Or a stroke ? This kit would be
useless.
Call the Red Cross. We' lI teach you and your
employees how to save a life .
From work-safety to CPR , you can count on
the Red Cross . We'll help. Will you?

+ AmericanRedCl'Of:lS

A630, KE-A430. and KE-A330 (see Fig.
10) the transition from stereo to mono is
achieved by a gradual blend of the left­
and right-channel signals. As the FM sig­
nal gets stronger, the effect is gradually
reversed .

In some receivers multipath distortion
under weak-signal conditions is made less
noticeable by roll ing-off the high-fre-

quency response when the incoming sig­
nal does not have enough treble content to
over-ride hiss and noise . Usually that is
done by feeding the recovered audio sig­
nal through a highpass filter and rectifier
to a logarithmi c amplifier that develops a
DC voltage that is proportional to the
high-frequency content of the signal. That
DC voltage controls the bandwidth and
roll-off of a variable highpass filter-cut­
ting the high-frequency response so noise
and hiss are eliminated. R-E

curs as rapidly as necessary to ensure that
the listener gets the signal with the least
interference and distortion .

Other manufacturers use different tech­
niques to reduce multi path distortion in
automotive FM receivers. One such tech­
nique makes use of the fact that, for a
given signal strength , a stereo FM signal
is inherently noisier than a mono one. For
adequate reception , a receiver requires a
signal that is above a given threshold
level . As the signal drops toward that

FIG. 9-THE AUDIA DXT-1000 diversity receiver
from Clarion.

FIG. 10-THE KE-A330 stereo receiver from Pioneer automatically switches to mono when the signal
strength drops below the level required for acceptable stereo reception.

115



MARKET CENTER

CLASSIFIED AD ORDER FORM
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( ) Plans/Kits ( ) Business Opportu nities ( ) For Sale
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( )

Spec ial Category: $20.00
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copy.) Rates indicated are for standard style classified ads only. See below for additional
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21 ($52.50) 22 ($55.00) 23 ($57.50) 24 ($60.00) 25 ($62.50)
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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 15th 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.

PRINTED-CIRCUIT BOARDS

EDUCATION & INSTRUCTION

FREE Freight Dn
All Dnlel'$
Dver$25
Under 525add
52.50 perorder.
Miniroom order510.

ELECTRONIC
ASSEMBLY BUSINESS

57 .9 5
58 .45
58.95
59 .45
59 .95

BIG
PROFIT

SN 60/40 Rosin Core (RA)
Onelb. Reels
16 s~ !.064l
1 8 s~ .048
19 s~ (.040)
20 s~ (.036)
21 s~ (.032)
'h lb. Reels
22~ 1.0281 $5 .9 5
24 s~ .022 57 .95

SN 62 (2% Silver)
Rosin Core
21 s~ (.031) 519 .9 5

• Ched< • Money Order • VISA
• MasterCard It y St~ re5ldtntsiii:!

approftllolesa:ntax.

~
" Call TOLL FREE

a 800.645.4808
PQBox668RJenc:hJ,N y 11753 ~J(rS151613J.H660

Start home. spare time. Investment knowledge or
experience unnecessary. BIG DEMAND assem­
bling electronic devices. Sales handled by profes­
sionals. Unusual business opportunity.

FREE: Complete i1lustraied literature
BARTA. RE-O Box 248

Walnut Creek. Calif. 94597

PRINTED-circuit boards, double-sided with plated
through holes or single-sided. No set-up charge.
CAUDILL, INC., 205 East Westwood Ave., High­
point, NC 27262. (919) 884-0229 .

PRINTED-circuit boards. Qu ick prototypes, pro­
ducti on , design , reflow sol de r. Send pr int or
description for quote to KIT CIRCUITS , Box 235,
Clawson, MI 48017.

MEXICO, obtain almost all technical books adver­
tised in this magazine in pesos and in Mexico from
Ing. SAMUEL THOMAS, Tel. 533-1833, clave 2754.

STIMULATE hardware with C-64 and signet: com­
bine real time AID and D/A conversion, Fourier anal­
ysis and network analysis of your analog circuit
design. Included is AlD-D/A interface board , signet
software package, documentation. Price $125.00.
COMPUTER -CITY , 467 Saratoga Ave., Suite 269,
San Jose, CA 95129. (408)247-8775.

GRAPHIC EQUALIZERS, ETC.
NOISE eliminators, expa nders, power meters ,
others. Twelve-24 bands/channel equalizers from
$89.00. Kit see R-E 5-6/78, 2180, 3-4/81. Catalog:
SSS, 856R Lynnrose, Santa Rosa, CA 95404. (707)
546-3895.

FCC Commercial General Radiotelephone li­
cense Correspondence Course. 60 ind ividual
lessons for 589.50. Payment plan. Results guar­
anteed! Details free . AMERICAN TECHNICAL IN­
STITUTE, Box 201, Cedar Mountain, NC 28718.

F.C.C. Commercial General Radiotelephone li­
cense. Electronics home study. Fast, inexpensive!
"Free" details. COMMAND, 0 -176, Box 2223, San
Francisco, CA 94126.

BURGLAR alarms-booming business. Get in
now. Information package $2.00. DYNAMIC SE­
CURITY P.O. Box 1456-RN , Grand Rapids , MI
49501.

EARN $300.00 per day installing residential phone
wiring . Send $9.95 to E.R. HASKINS 150 S.
Glenoaks, Suite 223, Burbank, CA 91510.

ROCOMA-GBX, Washington Crossing, PA 18977.
Creditcard orders 24 hours (215)736-2880.

PROJECTION TV...Make $$$'s assembl ing proj-
ectors...Easy Results comparable to $2,500.00
pr o j e ctors Yo u r t o t a l cost l e s s than
$20.00 Plans, 8" lens & dealers' info rma t ion
$17.50 ll lustrated info rma t io n free ...MAC-

to get business , manage the shop, calculate profit.
Tax tips. $12.95, plus $2.00 P&H. WO-MACK, Box
1651, Melbourne, FL 32902.

BUSINESS OPPORTUNITIES

HOW to start a small electronics shop at home.
Make extra money. Build as larQ..e as you want. How

US 58.00 including disk, thousand name brand pro­
gra ms for Apple , IBM- PC, details U.S . $1.00,
RELIANT, P.O. Box 336 10, Sheun gwan , Hong
Kong.
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FOR SALE
CABLE-TV Secrets-the outlaw publication the ca­
ble companies tried to ban. HBO, Movie Channel,
Showtime, desc ramblers, converters , etc. Sup­
pliers list included. $8.95. CABLE FACTS, Box 71 1-
R, Pataskala, OH 43062. .

RESISTORS y.W,\hW5%C.F. 3 cents. 1%metal­
films, custom wirewounds, capacito rs and other
co mpo ne n ts . JR INDUSTRIES, 5834 - H
Swancreek, Toledo, OH 43614.

FREE catalog featuring scanner accessories, car­
rier/subcarrier detectors, voice scramblers, unusual
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA
30520.

THE Intelligence Library-Restricted technical in­
formation & books onelectronic surveillance, sur­
veillance-device schematics,lock-picking , in­
vestigation, weapons , ident ification docu ­
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

WHOLESALE MATV/CATV equipments, antenna,
accessories, cartridges, radios, speakers, cables.
(718)897-0509, D&WR, 68-12110 Street, Flushing,
NY 11375. .

TI-99/4A software/hardware bargains. Hard-to-find
items. Huge selection. Fast service. Free catalog.
DYNA, Box 690, Hicksville, NY 11801.

TUBES,new, unused. Send self-addressed, stamp­
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, WI 53201.

INDIVIDUAL photofact folders. NO. 1 to no. 1400,
$3.00 postpaid. LBT , 414 Chestnut Lane, East
Meadow, NY 11554.

DESCRAMBLERS for downconverters. High gain.
Send $2.00. RB ELECTRONICS, P.O. Box 643,
Kalamazoo, MI 49005.

ELECTRONICS catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist or
technician. $2.00 postage & handling (States only),
refundable with first $15.00 order. T & M ELEC­
TRONICS , Dept. R, 472 East Main Street,
Patchogue, NY'11772, (516) 289-2520.

WANTED:, Cash for old tubes, speakers, ampli­
fiers. Western Electric, Mcintosh, Marantz, RCA,
Cunningham, Altec , JBL , Tannoy, Quad . (713)
728-4343. MAURY, 11122 Atwell , Houston, TX
77096.

TUBES, hard-to-find. Send self-addressed stamp­
ed envelope for list. AUDIO VIDEO STOP, 7477
Village Parkway, Dublin, CA 94568.

FREE catalog. Electronic, electrical, parts, tools,
controls, switches, relays, tech books, manuals. JS
CHRISTIANSON, INC., 120 Oser Ave., Haup­
pauge, NY 11788.

NEW...Convert any portable television into a giant
fiye foot picture screen. Guaranteed. Only $24.50.
QUEEN ENTERPRISES, P.O. Box 159, Toronto,
Ontario M6M 4Z2.

TUNABLE notch fillers, brochure, $1.00. O.K. VID­
EO, Box 63/6025 , Margate, FL 33063. (305)
752-9202.

CABLE-TV

RCA 36 CHANNEL CONVERTER CH . 3 OUTPUT ONLY) 18.00 ea.
PIONEER WIRELESS CONVERTER OUR BEST BU Y) 72.00 ea.
LCC -58 WIRELESS CONVERTER 76.00 ea.
JERROLD 450 WIRELESS CO NVERTER CH. 3 OUTPUT ONLY) 90.00 ea.
SB ADD-ON UNIT 58.00 ea.
BRAND NEW - TRIMODE UNIT FOR JERROLDS Call for specifics

MI NICODE N-12 109.95 58.00 ea.
MI NICODE N-1 2 VARISYNC 119.95 62.00 ea.
MI NICODE VA RISYN C W /AUTO ON- OF F 179.95 115.00 ea.
M-35 B CH . 3 OU TPUT ON LY) 139.95 70.00 ea.
M -35 B W /AUTO ON-OFF (CALL FOR AVAILA BILITY) 199.95 125.00 ea.
MLD-1200- 3 CALL IF CH. 2 OUTPUT) 109.95 58.00 ea.
INTERFERENCE FILTERS - CH. 3 24.95 14.00 ea.
JERROLD 400 OR 450 REMOTE CONTROLLER 29.95 18.00 ea.
ZENITH SSAVI CABLE READY (DEALER PRICEBASED ON 5 UNITS) 225.00 185.00 ea.
SPECIFY CHANNEL 2 or 3 OUTPUT Other products available - Please Call

Quantity Item Output Price TOTAL
Channel Each PRICE

California Penal Code #593-D forbids us SUBTOTAL

from shipping any cable descrambling unit Shipping Add

to anyone residing in the state of California. $3.00 'per unit

Prices subject to change without notice.
COD & Credit

Cards - Add 5%

PLEASE PRINT
TOTAL

.. ..

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby declare under
penalty of perjury that all products purchased, now and in the future,will only be used on cable
TV systems with proper authorization from local offic ials or cab le company officials in
accordance with all applicable federal and state laws.

Pacific Cable Company, Inc.
7325% RESEDA BLVD., DEPT. #.l..O.. • RESEDA, CA 91335

(818) 716-5914 • No Collect Calls • (818) 716-5140

IMPORTANT: WHEN CALLING FOR INFORMATION
Please havethemakeandmodel # of theequipment usedin ourarea. Thank You

FREE AC adapter (limitedoffer) withAssort­
ment # 103- Toko coils 144LY-120K,
520HN-3000023, BKAN-K5552AXX (2);
PCB; Transistors 2N3904(2), BFQ85 (Sub) ;
IC 's 7812,74123 , MC1 330A1P; Diodes
IN914, IN5231B. Only $25.00. Coils (only)
$8.00/set . Free shipping . MCIVISA/COD .
Toll free 1-800-821-5226, Ext. 426(or­
ders).JIM RHODES, INC. , 1025 Ransome
Lane , Kingsport, TN37660.
TECHNICA 140/channel cable converter fully re­
mote sound and video unit only $149.00, Jerrold
LCC58 converter only $79 .00, Jerrold DRZ450
converter 90/channel auto tuning only $89.00. All
units carry full manufacturer's warranty, specials
while they last. For catalogue send $3.00. Thanks.
REDCOAT ELECTRONICS, P.O. Box 28504, Ja­
maica, NY 11428. (718)459-5088.

CORDLESS-phone interference? We'vegot the an­
swer. Have a radar speeding ticket? We can help.
Home phone extension in your car? Youcan haveit.
50-page color catalog airmailed $3.00. DBE, P.O.
Drawer G, Waikiki, HI 96815. MCIVISA orders (808)
395-7458.

_ _ _ _ __ Zlp _

o Money Order o Visa o Mastercard
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WANTED

INVENTORS!

REEL-TO-REEl TAPES

Dnl
1A5I1

IUaUIUTSl
IllOWIIOUTSl

MADEIN USA

IlITlIIT OIIOElIlJE
800-524-0400

TWX 501-651-2101
IN PENN4. 215·837·0100

~JI or wntt lOt f,~ . tefJture.
Dull' InquiresmY/tN.

1ftGI8"
6584 RuehRd.. Dept.
Belh~llem . P4 18017

Power ~=
Problems? .-

AEGiS.. ...Power Conditioning Equipment. . .THE SOLU­
TION! Protects Computers & High-tech Equipment From
Damaging Voltage Surges . LostData. & Costly Cown Time.

SPIKE-SPIKER"

'

Transient Voltage Suroe & Spike SUppltssors & Noise
~ Filters. EltNtn "'odels-AIIModels Ibt!d '20V, ' SA

Priced From $29.95
. LINE-SAYER"

~
su n.dby Uninlerruptible & Eme~gency Power

:!!C '- Systems. 5etf·ContJlned Batteres. Comp,Kt
. .... DeSIgn, Completely AlItOlNtlC. ,

Priced From S5.1-

CAN you profit from your idea? Call us today regard­
ing the marketing of your invention, or write for your
free information package. Over a decade of service.
AMERICAN INVENTORS CORPORATION, 82
Broad Street, Dept. RE, Westfield, MA 01086, (413)
568-3753.(Not an answering service.) Offices na­
tionwide.

AMPEX professional series open reel tape, 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
$45.00. 101-'2 x 3600 feet and cassettes available.
MasterCardNisa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

INVENTIONS, ideas, new products wanted! Pre­
sentation to industry. National expos ition. Call
(1-800) 528-6050. Canada (1-800) 528-6060. X831.

PULSE generator-0.1 Hz - 50 MHz. Free bro­
chure . MOM EL ECTRONICS 257 Castro Street ,
# 2J-1, Mountain View, CA 94041.

MASTERCARD ANDVISA are now accepted
for payment of you r advertising . Simply
complete the form on the first page of the
MarketCenter and we will bill.

ELECTRONIC fish cailer for fishermen $5.00!! Uni­
den EX-1100B cordless telephone 50 ' range
$30.00. Limited quantities. Information $1.00, J.
ELKINS, 311 Shirley Street, Boston, MA 02152.

TUBES name brands, new,80% off list, KIRBY , 298
West Carmel Drive, Carmel, IN 46032.

TUBES TV, radio, 90% off retail, new name brands.
GRAY, 4415 Indianapolis, East Chicago, IN 46312.

CATALOG: TVdescramblers, cable converters, mi­
crowave converters, sateilite systems , many types ,
kits or built, $1.00. MINUTE KITS , Box 531, West
S.O., Bronx, NY 10461.

FLY'S # 1 to # 692, yokes, modules, much more.
Send stamps, 55 cents to WHOLESALE ELEC.
SUPPLY , 1711 Mass. Ave., Lexington, MA 02173.

ELECTR ONIC parts bonanza! Now-working TV
modu les . $14.95, postpaid , WILLIEDALE 1603
Westfield, s:«, N.Canton, OH 44709.

SINGAPORE-shopper 's paradise. Get compo­
nents , per ipherals, books and equ ipment-very
cheap. Send requirements . BUSINESS BIRDS,
B1-47. Simlim Tower, Singapore-0820.

UNIQUE video countermeasure and counter-coun­
termeasure manual. Limi ted distribution. Covers
sateilite, CATV, STV, MDS. Information, 1985 cata­
log, app lication notes $1.00 plus 2 oz SAS.E. .
CAPTAIN VIDEO, P.O. Box 9388, Baltimore, MD
21228.

BUILD 35 exciting interfaces for your C-64. Detailed
196-page book $16.95. MICROPRESS , P.O. Box
388, Goleta, CA 93116.

PICTURE Flyer lists quality electronics surplus at
low prices. Since 1970. Send for the last 3 issues.
STAR-TRONICS , Box 683, McMinnville, OR 97128.

STUN gun immoblizes your attacker with 40,000
volts. For more information send $1.00 to CAMEO
ENTERPRISES. INC., Box 63, Accord, MA 02018.

TUBES : "Oldies", latest. Supplies, components,
schemat ics. Send SAS.E. for Cata log. STEIN­
METZ, 7519 Maplewood Ave., RE, Hammond, IN
46324.

SCIENTIFIC Atlanta Cable Systems. CM-04 spe­
cial! Descrambler for 8500, 8530, 8520 systems,
$125.00. Info $2.00, ADVNCED TECH SYSTEMS,
Box 316, Auburn, MA 01501, (617) 832-2339 .

CIRCUIT boards: Your artwork, quick delivery, rea­
sonable. ATLAS CIRCUITS, Dept. A, P.O. Box 892,
Lincolnton, NC 28092, (704) 735-3943.

CAB LE TV converters-Ail major brands. Wireless
remotes with volume, wired remotes. Cable and Vid­
eo accessories. Cablemaster distr ibutor. Lowest
prices. Ship C.O.D.. Catalogs $3.00, SONE ASSO­
CIATES, 5 Broadway, Suite 201, Troy, NY 12180.
(518) 274-0608 . -

CONVERTERS ail types for ail systems. Lowest
prices anywhere, quantity discounts , dealer inquir­
ies accepted. Free catalog. PG VIDEO., 61 Gatchell
St., Dept. RE, Buffalo, NY 14212. :

CABLE and Subscription-TV secret manual. Build
your own descramblers, converters-HBO, Show­
time , Movie Chan nel, UHF. Latest theory, sche­
matics, inst ruc tions, suppliers , Send $8 .95 to
CABLETRONICS, Box 30502R, Bethesda, MD
20814.

7495
74 ' 0 7
74151
74163
74 39 3

T'"I1: MICRO-MART accepts VIsa, MCaM telephone COO's Mon,,,,,,m order 51000 ShtPPlng­
US orders. 5200 Canada aM othefCOlI1tr",S 5350 I,ncludes 'ns ) Sh'ilP'"9 rate adiusted where
applocable NJ resodert ls add 8% sales tax

IICID·DlY • 501CEmAl AlE.. WESTFIElD. IUD1D1O • (!OI) 154-t001

MODEL 705 Digital Multimeter

100IlV 10 1000V ._ •

100Il V 10 7&I:/lI ~SI9S
O.1~A. to 10A ~ •
O. 1~A. to lOA
O,1Q 10 20MQ
1pF 10 2O~F

forward 'tOllage t.sli"O
Irans llt Of lnll"O

DC Voltage
AC Volleo _
DC Current
A.C Curr.nl
Hi-lo Resl sl en ce
C-apacitence
DIode T.s'
H,(I..I

UHF-TV PREAMP
(As featured In RadiO ElectronICS March/
May art jctes, 19821
ThiS mexpenSlve antenna mounted ore ­
amp can add more than 25 dB of gam to
your system. Lot s of satisfied customers
and repeat orders for thiS high Quality XI"
whIch includes all compo nen! part s. PC
BD. Case Power Supply and Balun $3< 50
Assembled vers ion .. , $5 750

Cypher IV Micro- Controller Kit·S119.50
.4 MHz. 8· Bit Micropr oc essor
INAT 1NS80 73) .
• Co ntr ol BaSIC Interpreter On-Chip
• Auto-Start Ope ra tion At Power-On

:~~~~t~I~~~~~lt~Ti ~;~~a~ Link
· 24 BI-Dl rect lonal l/O lines (8255AI
• RAM Me mory ·2K Expandable To 16K
• Epro m Me mo ry-Expandab le To 16K
• Built In Eprom Pr9'Qramme r

: b~~~~:ln~~~I~¥I~~n6f~~1s.,7~~kUP

74 SC374· D Type Fnp-Floo . Non/lnv
74 SC533-Transp arent Latch-Inverted
74 SC5 34 -D Type Fhp-Flop, Inverted
74 SC540-Octal Buffer/ Line Dnver- Inv
74SC54 1-Oc tal Buff er /Line Dnve r-Nz!
74SC563-Trans parent Lat ch . Inverted
74SC564-D Type Fhp-Ffop. Inverted
74SC5 73· Transp arent Lat ch . NonJlnv
74SC574· D Type Flip·Flop. Non/lnv
Data Book For All Abo ve e's 250

::l.o~~~:5~IS~~~a~~~~~~ B~'i~n~~
All Ki ts Contam 5 F Conn ecto rs. ~oo to 7~
OHM Balun. 300 OHM Term inal Block 2 FI 15
75 0 H M Patch Cord 2 FI 300 0HM TWInLead.
Nylon Cable Ties. And UHF Antenna
Model.4124·S2 .95 Inc lud es All Of
The Abo ve Plus 25 Feet Coax-at Cab le And
Mount ing Har dw are For Ind oor Wal\l Ce lhng
Installat ion
Model ' 4 880- $ 2.9 5 Inc ludes All 01
The Abo ve Plus 25 Feet c cao arCable And
Att rac t ive Expa ndab le Pote / If -Bott For
Easy Ind oor Inst all at ion
Model .4845-S3 .95 Inc ludes AllOt
The Abov e Plu s 65 Feel Coax.a ! Cable Ana
All Necessary U' Bo lt Hardw are

20 Cent (.20) 74SCXX
Series Special
• Oct.llntertace Ci rcuits
• Equivalent To 74lSXX serle.
• Low Po.,.r I~CMOS Technology
• Short Propagation Delay
• Improved Nol.e Margins

;4~I~r3~~fr~k ,~~~~:3D~~ear~~~ti~~:d
74SC 138 -1 018 Inve rted Decoder
74SC139 -1 014 Inverted Decoder
74SC 237· 1 Of 8 Non-Inverted. La tched
74SC238- 1 018 Non· ln verted
74SC239 · 1 Of 4 Non-Inverted
74SC240 -Oc tal Bu ffer/line Dnver -tnv
74 SC24 1·Octal Butter /Line Dnver·N / 1
74SC24 4 ·Oc ta l Buf fer/L ine Onver· N/1
74SC24 5 ·Octal Bus Transcer ver -N c n I
74SC3 73 ·Transpa rent Latch-Nc rv ln v

~~t~~ ~~eitl~~~I;(F~ iC:S2)·.:77{6:gg
~~~I~I~xI'L7:rFU~~~~~';ir3 /S.2:20/1~:gg
Mimature Speake r For Det ector 25
Exte nSive Con stru ction Art ic le For De t. S1
"IVKnobs 15/1 .00

e~v6~UO-~~~~ . ~~r:N~Sl «().i 'K ' .b~t~
Q-3ooV) 2.9 5

6V MIniature Ge ar Mot or 50

~~/~~o~~~~~~'r~u80~~~t~~~~~ .~~' ..gg
34 PrnConnector(F or Dnvesl W/Hood 75
BNC -r Connector (UG-274) 95
Mixed Connector Ass't 10/1 .00

~~:~:.£8~~;;~(~~<te:,.~~~ .:,:gg
~~~_~~~~~~~~_~tJ~~I~~~~~~t
221·79.221-87 .221 -96 ,221 -104,221- 105 ,
221- 106.221-140

~~~~(T~~~t~~D5~~~~;~r-~:~~
Wmegard 4 Bay aowne UHF Antenna-19.50
IC St orag e (But¥/. Box (Holds) 30 lC's-1.7S

~J:'~~~. ~~ O~;:.~n~~~iZ ~~b~~~
~~W,'b~~or\i~~ 1~~;'N.f~~
100 OHM . 1K. 10 K. 25K.~K, lOOK . .. 4/S 1
Hea t Sen smve swncw t so C 10/ 1.00
MIxed SWitch Ass't . .. _.. 10/1 .00
Mixed COil Ass't _. . 10/ 1.00
Rubber Fee t .. . . . 10/1 .00
Buzzers . . . . . . . . . . . . 3/ 1.00

gg:g~:::::~~ ~~'O~' .._..:::::::::~g~ ~ :gg
1~~~a~~~ft~ WiB';,I; 'InRes;sio~~Ji~
MRF90, (HobbyGrade-6O"b~ .. . 1011.00

~ep,~.I~~~~~~(f:~d;,Sg~';'C:~5ar~ed):30i~~

75egmentOl splaYI.3" Common Cath) . 1!>

tr~~:LtJ'o.sfl.~~(..~: '.~~~.~.n~n~l. 3/1 ~
Jumbo Red LEO's -Dlffused Lens. Pnm e (TI) .
All lOO'lb Pr;me-15/S1 . 100 / S6. 1.OOO/S57.SO
lEO Mo unt ing Clips& Rings 15/ 1.00

~~:~~~~e~1~c~~~g;~C;~~lal~5
Dip Swttch- 12 Posttto n 2/1 ,00
Dip Switc~8 POSition . . . . . . . 4/1 .00
Keyboard Pus h Button Tops 30 / 1.00
AudioCable . . . r.. 30 Feetl l 00
22AWG W;re . . 50 Feet/ 1.oo
27AWG wrre 50 Fee t/l .00

~r~;'~~~~r~~~~~~~~~t) . : : . . .. ~:~g
Solder Sucker . . . . . . . . .. ... . .,. .. . 650
MoIex Pms [7 Prn/Stnl'll oo / S2. 5OO/S4 .1KlS6
Clock Module-Crysta l Co ntroll ed , Green
Dlsplay/l 2VOC1Time set Swrtche s/Da ta-a 95

~f~~ryA~;~t;~(~:~r~~Igr:.g~; ~~'~2~/~·Cf
7X5 (3 5 Total) Red LED Ma tnxlSpecs-4 -95

t~J~~r ~~~r~~~~~~~s4 .. ~~~
SeYen Amp (t:t. Tapped Tranllorme~Can Be
Wired For (7s'J.9V.' 5V.18V) Reo Shpg .. . 8.95

~5U P1,~~l~r~~~~~~~~.~~~.~.~ : : : : ~ :~g
12V Center Tap Transf ormer . .. 2.50
Mini Audio Transformers. . . . . 10/ 1,00
1N4007 .. 201100

1 ~gg~ I~~ 1 ~:::gl: : 1&;188
Ze ne r Dlod es--20V 1W 30/1 00
Ze ner Dlod es-13V lW Gtass. . . 30/ 1 00
2560.0KC Crysta l . .... ... .. .50
3.579545ColorB urst Crystal (HC· 181 .50
1.0 Mhz Crystal . . . . . . . . . . . 1.95

¥g~A~~'S~~~s iBe'ro) '.' 10 / ~ 65
TQ-18HeatSonks(Bern) .. .. . 10 /1 00

~~~Ff~~:~~~r~ra~,c Caps (AI~J~62
oozaor 1oov l '82 .. ... . . . 30/1 00oozrcr toov 27 2 .. .. . . .. . 30/ 1 00
.0033 ul looV 33 2 . . . 30/1 00
OO39u1100V 1392j " 30/ 1 00oosscr 100V 562 , 3011 00
0082ul , 00V 822 . . . 3011 00

~l~li~:c~~~I'R~~~~ ~g~~ gg
1000uf 185V TWist Lock , 1.00
3200uf 5QV(Ideal For Pow er Sup phes)-1.00
56 00 ul 25V (Co mp Grade 3-5 /8 'X 1)-3/1 .00
luf5QVMonolithlCS 10/ 1.00

.2 2uf 50V Monohthlcs ·. . . 2011.00
Ch,p Caps -Set 014.2 Each 2.7 & 3 3pl-l 00

:g~~~1 go~J'Xr~~d 'Myla,:.:::::1g;l:88
.1ul SOV Wrapped Myla r 15/1 .00
1.()(x) PC ReSistor Ass't(30 Value s) 112W-S3

Coi ls For Radio ElK'. Feb. 84 TV
Project. Toko .'5 r-r. T·2, L-l (12 uH )
& L-2 (.0 7 1 uH) Co m plete Se t Of All
4 COII 8.50
MC1330-Pfl me(Moto) . 2/ 1.00
BFa-aS Trans istor . . . . . . 1.50

~~~2~~~~~1~~i) t..:':' : ·.:~g~Lgg
470uI35V (Rad;aQ 3/ 1.00
470ul 16V (AXIal) . .. 4/ 1.00
2N3904 . 10/1 00
2N3906 _ 10/ 1.00
lN914 .. 40 /' .00
'~1~ . . . . . . . .4Wlm
1N5231 B (5.1V.Zener D'odg, 5/1 .00

¥g~tri8~~¥~g:~\:;r2~~~ or2J21ch:~~&>
~~~:lneSW~?~'~~~~k~~ pri·~~{t4~
Inc luSe Poslt,ve/N eg & AdJust . ... 15/1 .06
78L08 vorteceReo(DM 106. TQ-92) .20/ 1.00
PN2222A 20 /1.00
2 N30 55 .. .. .. .. .. 50
2N5308 . .. .. .... . 20/1 00
15 Cent (_15) Per IC TT L
7403 7440
7410 7442
743 6 7450
7437 7474
7438 7476
15 Cent( .151 Per IC 74LSXX
74 LS ,0 74LS86 74 LS174
74 LS20 74 LS153 74 LS25 7
74 LS74 74 LS158 74 LS273

~ooW~~~~k~O~~EfMOS

~r~~~IH";Gi:liP1N DIPl~O/1 .~
27 16 Epro m . .. .. '.45
2732 Eprom . .. 1.95
2764 Eprom _ .. 2.4 5
256K Dram 150ns Prime Hita ch i (Id ea l For
Mac Upg rades! ExpanslonProtects)... 4 .95

~b4J~1(?8~~~~';~?!:~/~I : ' 2gg
UDN6128........................ .. .. . .. . .... 9 5
UCN 4116B-OscIFreq DovClock 1G-5pecs-5/1
UCN 4801 (8 Cha n B,Mos LatctV Drove<j-l.oo
LM 339 .. .. 45
LM 380 (UL N2280) . . . 45

~~~J6i!)~~~~;m'er:Moio) : . . . :/ l .~
74 1J OpAm p (M InI Dlp Hl tf eIPkg) . 4/ 1 00
LM131 0 (Unmarked, Tested Prime) 50
LM1889 . .. .. .. .. 95
LM3900 . . . 4 5
AMiFM Radi o IC (n204.w/specs;~m~l

Ie Sockets
8 Pm / ,07, 14 PIn / 13 . 16 Pm /1 S,
18 Pm / 17. 24 Pln / .22, 28 Pm / ,24
T<>5 TranSist or Soc ke t . . . .. .. . 7/ 1 00

Cf)

~
z
o
IT:
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ltadl8/haek PartI Plaee®_-....
Over 1000 Items in stock at Everyday Low Prices

we Have the connectors You Need for Computer Interfacing

Solder-Type Subminiature "0" Connectors.
Ideal for building your own RS-232 cables.

Fi . Type Positions Cat. No. Each
1 Sub-D Male 25 276·1547 2.99
2 Sub-D Female 25 276·1548 3.99
3 Hood for Above 25 276·1549 1.99

(4) Oustcaps. For Sub-D 25 connectors. Help pre­
vent moisture and dirt contamination. One male and
one female. 276- 1546 Set 39¢

5

6

(5) Printer Connector. NEW LOW PRICE! 34­
posit ion solder-type connector for parallel printers .
Heavy-duty metal-shielded construction for trouble-
free service. Was $6.99 . 276 -1534 4.99
(6) 6-Posltlon DIN Plug. Fits joystick port of Tandy
Color Computer 2. Use with inline jack to build your
own joystick extens ion cord. 274-020 1.19
(7) 6-Position Inline DIN Socket. For use with 6-
pin DIN plug . 274-021 99¢

we CanReplace virtually
Any Entertainment or

Industrial Semiconductor

RADIO SHACK'S NEW

SPECIAL-ORDER
SERVICE

If the IC or semiconductor you need is not part of
our regular stock, our store manager will help you
get it. He'll identify a suitable replacement, then
special-order it from our warehouse. There's no
postage to payor other extra charges for this con­
venient service!

1.59
1.59
1.59
2.79

.99

Each
276-1770
276-1771
276·1772
276-1778
276-1740

Function
5 VDC Fixed
12 VDC Fixed
12 VDC Fixed
1.2 to 27 VDC
o to 40 VDC

Semiconductor Reference

Half Price!

1 75 Reg.
3.49

• 1985 Edition
.272 Pages
• Illustrated

' 14-Pin DIP, others TO-220 case

(11) Rotary Switch. 2-pole, 6-position. Rated 0.3
amp at 125 VAC. Single deck, non-shorting type.
' 14"-diameter shaft. 275-1386 1.19
(12) NEW! 120 VAC SPOT Push-OnIPush-Off.
Round button. Rated 3 amps at 120 VAC. Lamp
requires 12 volts, AC or DC. '12" mtg. hole.
275-677 4.95

Exclusive substit ution sec­
tion lists over 80,000 semi
types and their low-cost
Radio Shack equivalents. Data on Radio Shack
ICs , SCRs , LEDs diodes and op to dev ices .
276-4008 Sale 1.75

8

Gelling Started in Electron­
ics. By Forrest Mims III. The
perfect introduction to the ex­
citing world of ICs and solid­
state . It's written in easy-to-understand language
by one of Amer ica's most popular technical au­
thors . Features large schemat ic diagrams with
clear ly labeled compo nent values . 128 pages .
276-5003 2.49

Learn About Electronics
By Building Your
Own Circuits

Only 249

(8) Small Enclosure and PC Board . A real bar­
gain! The 13/'6 x 37/, 6X 251'6" enclosure is of rug-1-----------------­
ged, yet easy-to-d rill plastic. Internal PC board has
483 DIP-spaced solder-ringed holes. Two labels,
hardware , snap- in rubber feet. 270-291 ... 2.99
(9) 4" 120 VAC Cooling Fan. Whisper quiet and
eff icient. Moves heat away from computers, ham
and hi-fi equipment. Also useful in solar heat sys­
tems . 65 CFM . Leads for easy hook up .
4"/' 6X4"1,6 X 2' 12': U.L. recog nized .
273-241 15.95
(10) Electronic "Doorbell" Chime. Gives you
the familiar " ding-dong" sound and it operates
from one " D" cell. 4314" leads. 273·067 . . . 6.95

Heart of a
Rewarding

Project!

All Include
Pin-Out and Specs

276-2401 .99
276-241 1 .99
276-2413 1.19
276-2417 1.49
276-2449 1.19
276-2466 1.19

TIL Cat. No. Each

Type

voice Synthesizer IC

Cat. No. Each

SP0256-AL2. This MaS LSI device uses a pro­
gram stored in its built-in 16K ROM to synthesize
natural sounding speec h. Requires low-cost sup­
port components and is easy to interface with mosi
microcomputers. Requires 3.12 MHz clock crysta l
(available through Radio Shack). 28·pin DIP with
detailed specs and programming data . 5 VDC, sin-
gle supply. 276·1784 12.95

CornputerlnterfacelCs

7400 276-1801 .89
7404 276-1802 .99
7408 276-1822 1.29
7447 276-1805 1.69
7490 276-1808 1.19

MC1488 RS232 Quad Line Driver
MC1489 RS232 Quad Line Receiver
MOC3010 Triac-Output Optocoupler

CMOS and TTL DigitallCs

c
('

C
a
rr
:I

cc
ex
sr

This easy-to-use set helps you re­
move or insta ll DIP ICs without bend­
ing pins. The inserter features a
built -in pin straightener. Both of the
tools are groundab le to protect static ­
sensitive MaS devices.
276-1574 Sale, Set 4.88

Salel IC Inserter and
. Extractor Set

Cut 30%

488
Reg. 6.95

Handle DIP ICs
The Safe Way

ltadl8/haeK
A DIVISION OF TANDY CORPORATION

Prices apply at parncip etmq Rad iO Shack stores and dealers

Overload Protected

Digital Logic Probe
With Tone Output

~..e.

The fast way to " peek inside" TTL,
LS and CMOS digita l circu its. Color­
coded LEDs indicate high , low or
pulsed logic states (up to 10 MHz) .
The simultaneous tone output frees
your eyes for faster test ing. With illus­
trated instructions and user's tips .
22·302 . 19.95

pocket-Size, a-Range
Multitester

Save $ 207

888
Reg. 10.95

Switched Ranges

2000 ohms-per-volt
sens itivity, yet on ly
3'12X2'14X1'14" and
super durable. Ranges: AC and DC
volts 0-15, 0-150 , 0-1000. DC current
to 150 mill iamps . Res istance to
100,000 ohms . With leads, manual.
Requires " AA" battery.
22-212 Sale 8.88

TVRF Modulator
Special

Purchase!
-

Over 1000 Items In stock : Binding posts , Books, Breadboards, Buzzers, Capacitors, Chokes, Clips,
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multltesters, PC Boards, Plugs, Rectifiers,
Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and morel

Compare our LOW pri ce to ma il­
orde r offers on this high-q uality de­
vice! Originally for TI 9914 computer,
this prewired, meta l-cased module
provides a superior-quality TV signa l
on channel 3 or 4. 5-pin DIN plug
accepts video, audio and 12 VDC
power input. Extra -long cable for
easy hookup. With data.
277-1015 4.95

CIRCLE 78 ON FREE INFORMAT ION CARD 11!



PAYTV and Satellite Descrambler Manual. All sys­
tems. Schematics. America and Canada. 62 pages
$12.95. Stunguns. schematics and theroy. $9.95.
kits catalogue $2.00. SHOJ IKI ELECTRON ICS
CORP., 1327 Niagara St., Niagara Falls, NY 14302.
C.O.D.'s, (716) 282-1001 .

ROBOT vehicle pilot/technician put your elec­
tronic/mechanical skills to work underwater! Train
to operate subsea remotely operated vehicles in
support of the offshore oil and gas industry. High
pay/travel-free brochure. UNDERWATER VEHI­
CLE TRAINING CENTER, 10046 Chickasaw,
Houston, TX 77041. Call1-800·USA-DIVE.

ROBOTICS TRAINING

ATTENTION technicans: A must for testing tran­
sistors and diodes in and out of circuil! Saves time
and money! No more knotted test leads! Sche­
matics and instruction manual $8.95; kit (unas­
sembled) $24.95; kit (assembled) $34.95, Postpaid
to: WTV, INC., 114Granite Street Shopping Center,
Westerly, RI 02891.

DIGITAL Klock kit plays 1-of-12 melodies each
quarter hour. Displays time, date, and other fea­
tures. Send $2.50 for assembly plans and pricing to
KERBER KLOCK KO.• 36117 Hillcrest, Eastlake,
OH 44094.

IBM PC compatible computer. Motherboard
$276.00, PIS $119.00, case $110.00, etc. Easy to
follow instructions. Only a screwdriverneeded. Call
for info 1(216)842-4313 or send $3.95 for info and
prices. JV SYSTEMS P.O. Box 9807, Brookpark,
OH 44142.

BUILD this five digit panel meter and square wave
generator including an ohms, capacitance and fre­
quency meter. Detailed instructions $2.50. Refun­
dable plus 50 cents. BAGNALL ELECTRONICS,
179 May, Fairfield, CT 06430.

FREE catalog 99-cent kits-audio,video,TV com­
puter parts. All KIT, 434 W. 4th St., West Islip, NY
11795.

UFO detecting. Detailed book. Theories, electronic
projects, and catalog, $5.95. UFONICS, Box 1336­
R, Patchogue, NY 11772.

TELEPHONE test set. Easy to build and use, test
both phones and line. Partsand plans $14.95, plans
only $3.00. FINCH ELECTRONICS, Rt. 1, Box
266B, Advance, NC 27006.

NOISE reduction-Elim inate hiss on recorded
tapes. Fast, no pumping, built-in bypass. Plans and
P.C. board $18.95. Certif ied chec kfmoney order.
SOUND INNOVATIONS, P.O. Box 7394, Bloomfield
Hills, MI 48302-7394.

DO-iT-YOURSELF AND SAVE~
Electron ic Know-how not required: ~ ~

Easy to build from our plan s or kits . '.
Lowest prices on satellite electro.n.ics. ~~

Send $1 for catalog or $8,95 for
" Consumer Guide to Satell ite Television ." ~

. GFI-D14, Box 9108 , /
Mall today to: Missoula, MT 59807 ¥

TV stereo adapter plans/PCB also UHF gated·
pulse descrambler with simulated stereo output.
For additional information-send S.A .S .E . to
SOKOLOWSKI, Box 150, Elmont, NY 11003.

HI-FI speaker kits , auto speaker systems and
speaker components from the world's finest man­
ufacturers. For beginners and experts. Free liter­
ature. A&S SPEAKERS, Box 7462R, Denver, CO
80207. (303) 399·8609.

PROJECTION TV...Convert your TV to project 7
foot picture...Results comparable to $2,500.00 proj­
ectors...Total cost less than $30.00...Plans and 8"
lens $19.95...l lIustrated information free. MAC­
ROCOMA-GB , Washington Cross ing, PA 18977.
Creditcard orders 24 hours (215) 736-3979.

~ WRITE FOR

~rJQb McGEE'S
SPEAKER & ELECTRONICS CATAlOG

1001 BARGAINS IN SPEAKERS
toll free 1·800·346· 2433 for order ing only.

1901 MCGEE STREET KANSAS CITY. MO. 6ot108

HAM GEAR
COHI"UTlRS
SOfTWAll.E

SCANNEII.S • OPTICS

TE~c~~u..:A~~NT
SATELUTE

AUDIO VISUAL
N EW P II.O DUCTS

COM"ONENTS • lItlTS
ANTI QUE IU.CY•
.-uaUCATIO NS

I"L.AHS -SEII.VICE S

Multi·Channell .9to 2.7 GHz
40dB Gain True Parabolic 20 Inch Dish

Complete System $84.95 (Shipping inc!.)
Dealerships, aty. Pricing, Rep lacement Parts

Phllllps·TeCh Electronics
P.D. BOl 34772 • PIlounll. AI8li067
(602) 947·7700 ISlOO Credil ,lI phone ordersll
MasterCard· Visa· COO"s

THE BEST PLACE '0 BUY. SEll or
TRADE NEW and USED EQUIPMENT

NUTS &VOLTS MAGAZINE
BOX I I I I ·E • PLACENTIA, CA 92670

(71-1) 632·772 1
Join Thousands of Readers Nationwide

Every Month
ONE YEAR U.S. SUBSCRIPTIONS

$10 .00 - lrd Class· $15.00 · 1st Class­.. $35.00 - Uf.t1me - lrd Class _~

CATALOG: Hobby, radio broadcasting, CB, lowfers.
Transmitters, Iinears, active antennas, converters,
scramblers, bugging devices, more! PANAXIS, Box
130-F10, Paradise, CA 95969.

CABLE-TV Converters: Jerrold products in­
clude " new Jerrold Tri-Mode", SB-3;
Hamlin, Oak VN-12, M-35-B, Zenith, and
more. UHF Deluxe II kits. (Quantity dis­
counts) 60 day warranty. Repairs of cable
converters. For fast service C.O.D. orders
accepted. Send S.A.S.E. (60 cents
postage), or call for info., (312) 637·4408.
HIGGINS ELECTRONICS, 5143 W. Diversey,
Chicago, IL 60639. No Illinois orders ac­
cepted.

SATELLITE system $595.00 complete information
$1.00; color catalog $2.00. STARLlNK, INC. ,
2603·16R, Artie, Huntsville, AL 35805.

PLANS AND KITS

DESCRAMBLER plans . New design decodes
gated sync suppressed signals-newest pilotless
method . Circuit boards, most parts from Radio
Shack. Detailed theory, drawings, schematics, in­
structions $14.95 plus $2.00 shipping . DIRIJO
CORP., Box 212, Lowell, NC 28098.

THE LNA specialists! Brand name, lowest noise,
lowest prices! We will not be undersold! Send for
prices: LNA, 201 E. Southern, Suite 100,Tempe, AZ
85282.

SATELLITE antenna you can build at home! Com­
plete instructions provided in fact-filled book. $8.00
to: HIGH SIERRA, 5968 E. 29th, Tucson, AZ85711.

SATELLITE Channels Newsletter. Get the most
from your dish! Details, sample $2.00. BOX 31R,
Dighton, MA 02715.

SATELLlTE-TV-Home-RV's. Complete fully op­
erational systems from $695.00. Send $2.00 for
catalog. MIDWEST SATELLITE SYSTEMS, PO.
Box 43008, Mt. Clemens, MI 48043.

FINEST proven names in satellite TVRO systems
available at discount prices . Send $1.00 for our
prices.C.V.P., Box 2414, Danbury, CT 06810.

SATELLITE TELEVISION

UNIQUE Satellite TV Manual for dealers/hobbyists.
Includes step-b y-step instructions for system in­
stallation & tuning , purchasing , marketing , com­
plete list of distributors & equipment plus more.
Rush $19.95 to SATELLITE COM. NETWORK. 204
W. 20th St., New York, NY 10011.

SATELLITE Descramblers. Lowest prices any­
where! Dealer inquiries welcome. Send $3.00 for
catalog. We Ship C.O.D.'s, STARVIEW INC., P.O.
Box 103, Rexford, NY 12148. (518) 785-1288.

UNSCRAMBLE- Canadian & American satellites.
Watch the good stuff. Plans $19.95-boards & plans
$30.0G--units completed $298.0G-- kits available­
details and order forms $3.00. SCRAMCO , 8688
Royal Drive, Noblesville, IN 46060.

BUILD your own Satellite-TV receiving system
and save! Instruction manuals, schematics, cir­
cuit boards, parts kits! Send stamped envelope
for complete product listing: XANDI, Box 25647,
Dept. 21S, Tempe, AZ 85282.

IS NOW PRICED FOR
EVERYONE!

CIRCLE 272 ON FREE INFORMATION CARD

arctec'tsysterns
9104 Red Branch Road

Columbia, Maryland 21045
(301 )730-1237
Te lex 87-781

Either way,
Buy a piece of tomorrow

TODAY!

CALL or WRITE For Our FREE
Brochure.

Or, for
convenience,
start with
GEMINEX ,
our starter

kit, and
expand to

GEMINI
later with

upgrade kits.

.,-~.» i',..'
LJCIIIIIII
THE AUTONOMOUS ROBOT

Buy each subassembly as a kit
or factory assembled and create
your own GEMINI Robot.
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CRT CONTROLLERS

--~=---.

•~gu-;;~~.:.. - -- - ~""'--'"

INNOVATORS IN MICRO·COMPUTI'R TECHNOLOCY
- -~- ---

APPLE ACCESSORIES
PaI1I1II Prlntlr Clrd 4 9.95
BO-Col. md lorAppllll+ 149.9 5
BO·Col. Clrd lor Appll III 129.95
Chlckmltl BO'Column Clrd. . . 69.95
Slrlll Clrd Icommunlcltlon) . . . 6 9 .95
Clock Clllndir Clrd. . . . . . . .. 79.9 5
Coollal Fi n 38 .95
PO. lr Supply 6 9 .95
Joystick 29.95
JoystiCk Adlptlr Appll IIc 14.95
RF Modulltor 13.9 5
Disk Ortn Full Hllght 16 9 .95
Disk Drlnlh Hllght 16 9 .95
Controllir Clrd 49 .95
Appll Plddill.. . .. . .. .. .. . 5.95
16K Clrd 39.95
16K BII1 Burd 13.95
Extnd-A-Slot. 34.95
Paddll Adlppll 29.9 5
KOIII Touch Pld 99.00
Milic Touch Pld ./Joystlck. .. 79.95
Klylronlc Klybolrd . . . . . . .. 21 9.00
Appll Klybolrd (Taiwan)• . 149.95

VIEWMAX·80 14 9.'95
The right 8O-column card for your

Apple 11+

• Soft video switch
• Built-in inverse video
• Shift key support
• 2 year parts & labor warranty

8741
6746
8749
8755

8253.. .. . . 6.90
8253·5 .. .. 7.90
8255. . .. .. 4.45
8255·5 .. .. 4.110
8257. .. . .. 7.90
B257·5 UO
Bm . .. ... .. .. 5.90
m9·5 . .. .. 6.90
8271. 69.90
8272 19.90
8274.. 2UO
8275 2B.90
8279.. .. . . 6.90
8279·5 .. .. 7.90
8282.. .. . . 6.45
8283.. .. .. 6.45
8284. . .. .. 4.90
8256. .. . .. .. .. 6.45
8287. .. .. .. 6.45
8288 12.90
8289 44.90
8292 IUD

8300
8303 2.90
8304 1.90
6307 2.90
6308 2.10
8310 3.90
6311 3.90

Z·80

1.95 Z80A· OIIA .
1.95 Z80A·PI0 .
6.95 Z50A-S10/0 .
7.115 Z60A-S IOII .
1.95 Z60A-S10/2 .
8.95 Z60A-S10/9 .

:::~ Z·80 B
8.95 Z80B·CPU .

Z80B·CTC .
Z80B·PIO U 5
ZBOB ·OART . . . .. 1U 5
Z60U1% 2U5
Z80 110/2 2U5

8200
8202 23.90
8203 3UO
8205 2.90
8212 1.75
B214 3.75
B216 1.75
8224 2.20
8226 1.75
8228 3.45
8237 12.90
8237·5 14.90
8238 ,. . 4.45
B243 j. .. .. 4.45
Bl50 9.90
Bl 51 3.90
B251A 4.45

8100
8131 2.90
B155 6.90
B155-2 7.90
B156 6.90
B1B5 28.90
61B5·2 3UO

B031 14.90
B035 5.90
8039 5.90
INS·8060 16.90
INS·8073 29.90
BOBOA .. .. .. 3.90
BOB5 4.90
B085A·2 11.90
8086 24.110
8087·3 15 MH~ .• 159.90
B087-2 (6 M H~ .. 279.90
BOBB 19.90
B089 59.10

Z·80
Z80·CPU .
Z80·CTC ..
ZBO·OART . .. . . •
ZBO·OIIA .
ZBO·PIO ..
Z80·110/0 .
ZBO·I IOII .
ZBO·IIO/2 .
Z80·110/ll .

Z·80A
Z8BA·CPU .
Z80A·CTC .
Z80A·OART .

8000

6500
6500 6500 A

6502 4.90 6501A ...... . .. 5.90
6504 6.90 6520A. ... .. .. . 5.90
6505 UO 6522A ......... 9.90
6507 9.90 6532A .... .. .. . lD.90
6520 4.30 6545A .... ... .. IUD
6522 4.110 6551A .. .. ... .. lD.90
6532 9.90 6500 B6545 9.90
6551 9.90 65028 ...... ... 7.90

6800
1 MHz 68Boo

6800 2.90 2 MHz
6802 ......... 7.90 68800 9.906803 17.90 ... ......... .....

68802 11.906808 IUD .. .. .. ..
6809E ...... ... 8.90 68809 ... ..... 11.90
6809 8.110 68B09E ... ... . 11.90
6810 .... ..... 2.90 68B IO 5.90
6820 ... ...... 4.30 68B21 5.90
6821 ......... 2.90 68840 IUD6828 13.90 .... ........ ... ..

68B45 18.906840 11.90 , .. .. ...
6843 . . . . . . . .. 33.90 6BB50 ........ 5.90
6844 .... ... .. 24.90 680006845 .... ... .. 11.90
6847 ......... 10.90 68000·8 . . . . . .. 34.110
6850 . . .. . .... 2.90 6B047 .. .. .. .. 23.90
6852 ......... 5.90 68488 . . . . . . . .. 18.90
6860 ...... ... 7.90 6B652 IUD6862 10.90 .................

68661 B.906875 .. .... ... 6.90 ., .. ....
6880 ... 1.90 68764 ..... ... 17.95
6883 .. 21.90 6B766 .... ... . 19.15

cm027 . . . . .. 18.90
CRT5037 28.90
OP8350 38.90
H046505 11.90
IICI372 6.90
Tllml8R 3UO

27115 38.110
2m 38.90\
6843 33.90
8272 19.110
MI6876 22.110
M86877 22.110
IIC3470 4.110
UP0765 IUD

DISC CONTROLLERS

• ••

6845 11.90
6847 1D.90
68047 23.90
68845 18.110
7220 38.90
8275 25.90

-

74U00 .23 HUI25 .48 74U260 .56
74UO I .24 HU126 .46 74lS266 .54
74U02 .24 HU132 .56 74lS273 1.45
74lS03 .24 HUll3 .56 74lS275 3.30
74lS04 .23 74U1l6 .36 74U279 .46
74lS05 .24 HUll7 .96 mU60 1.95
74lS06 .27 74UI36 .54 mU63 .56
74lS09 .26 74UI39 .54 74lU90 .16
74Ul0 .24 74UI46 1.15 mU93 .86
741111 .34 7411147 2.45 74U295 .96
74lS12 .34 74U146 1.30 74U296 .86
74LI1 3 .44 74U151 .54 mU99 1.70
74LI14 .55 74UI53 .54 mlU3 3.45
74LI15 .34 74U154 1.65 mS324 1.70
74LI20 .24 74UI56 .65 ml352 1.25
74LI21 .25 74lS166 .65 m l353 1.25
74LI22 .24 74UI67 .64 74LI363 1.30
74LI26 .26 74LS I66 .58 ml364 1.90
74LI27 .28 74U160 .68 74L1365 .48
74U28 .34 74UI61 .64 74L1366 .46
74LS30 .24 74U162 .68 74LS367 .44
74L832 .28 74U163 .64 74L1366 .44
74L833 .54 74LS164 .68 ml373 1.35
74lS37 .34 74LI165 .94 ml374 1.35
74L138 .34 74UI66 1.90 HU377 1.35
74L540 .24 74UI68 1.70 74U378 1.13
74L542 .45 74UI69 1.70 74L1378 1.30
74U47 .74 74U170 1.45 HLI385 1.85
74L548 .74 74Ul73 .68 HU386 .44
74L549 .74 HU174 .54 74lS390 1.16
74LS51 .24 HU175 .54 74LS393 1.15
74LI54 .25 74U181 2.10 74U396 1.15
74LS55 .25 HUI89 8.90 mS399 1.46
74LS63 1.20 74U190 .88 ,74LS424 2.10
74LS73 .35 74Ul11l .16 74LS447 .36
74LS74 .34 74U192 .78 74lS4110 1.90
74LS75 .35 74UI93 .78 74U624 3.95
74lS76 .35 74U194 .68 74U640 2.15
7Um .45 HU195 .88 74U645 2.15
7m 83 .59 HU196 .78 74LS668 1.65
74LS85 .65 ml197 .78 74LS669 1.85
74LS86 .35 ml221 .88 74lS870 1.45
74lS110 .54 mlHO .94 74U674 11.60
74U91 .16 mlw .98 74LS682 3.15
74U1l2 .54 74U242 .98 74LI683 3.15
74Ull3 .54 HUH3 .98 74lS684 3.15
74lS115 .74 74L1244 1.26 74L1685 3.15
74U1l6 .16 74U245 1.45 74LI688 2.35
74lS107 .35 HU247 .74 74L16811 3.15
74lS109 .35 HU248 .98 74L5783 23.96
74Ull2 .35 74U249 .98 81U1l5 1.45
74LS113 .38 74U251 .55 81U1l6 1.45
74U114 .38 74U253 .58 ml1l7 1.46
74LS122 .44 74U257 .58 ml1l8 1.45
74lS123 .75 74U258 .58 25LI2521 2.75
74LS124 2.85 mlm 2.70 25LI2569 4.20

1691 6.110
1771 IUD
1791 22.110
1m 22.110
1796 : 22.10
1797 22.110
2143 6.110
27111 3UO
2m 3UO

UV ERASERS
QUV-T8/1 $49.95

ECONOMY Model

We will try to BEAT
All Competitor's Prices

CALL for Quote!

COMPUTER
PRODUCTS.

Inc.
ORDER TOLL FREE .

(CALIFORNIA RESIDENTS)

(800)
538-8800

(800)
848-8008

~.
STATIC RAMS

2101 256 .4 450.. 1.90
2102 a.l 450.. .79
2102l·4 a . l 450.. .19
2102l·2 a.l 250.. 1.29
2111 256.4 450.. 2.29
2112 266. 4 no.. 2.29
2114 a.4 450.. .99
2114-25 a.4 250.. 1.10
2114l·4 a.4 450.. 1.20
211 4l·3 a.4 300.. 1.30
2114l-2 a.4 200.. 1.40
2147 4K . l 55.. 3.95
5101 256.4 450.. CMOI 3.90
TM54044·4 4K.l 450.. 2.95
TM14044-3 4K .l 300.. 1.45
TM54044-2 4K.l 200.. 3.95
MK4118 a. 250.. 1.95
TMM2016-20 U . 200.. 2.49
TM M2016·15 2K. 150.. 2.99

- TMM2016·10 U. 100.. 4.49
HM6116-4 U. 200.. CMOS 2.49
HM6116·3 U. 150.. CMOS 2.99
HM6 116-2 U . 120.. CMOS 5.49
HM6116lP-4 2K . 200.. CMOS 2.99
HM6116lp·3 U . 150.. CMOS 1.49
HM6 116lp·2 2K . 120.. CMOI 5.49
Z·6132 U. 300.. 29.95
HM6254p·15 6K. 150.. CMOS 7.95
HM6264lP·15 6K. 150.. CMOI 1.95
HM6254lP-12 6K. 120.. CMOI 10.95

DYNAMIC RAMS
TM54027 u . I 250.. 1.45
UP0411 U.l 300.. 1.95
U5260 U. I 300.. 1.95
MU106 6K .1 200.. .49
U 5298 6K .1 250.. - ,49
4116·20 16K . 1 200.. .79
4116-15 16K. 1 150.. .99
4116·12 16K . 1 120.. 1.49
2118 16K.1 150.. 5, 3.95
4164-26 64K.l 250.. 5, 1.50
4164·20 64K .l 2001. 5, 1.76
4164·15 64K .l 150.. 5, 2.00
41 256·20 256.1 200.. 7.95
41266-15 256.1 150.. 1.95

EPROMS
1702 256. 8 1.. 3.95
2708 lK.8 450.. 2.49
2756 lK. 8 450.. 5.90
2716 2K . 8 450.. 5, 2.95
2716·1 U . 8 350.. 5, 3.95
TM82516 U.6 450.. 5, 3.95
TMI2716 u.8 450.. 5.95
TMI2532 4K. I 450.. 5, 3.95
2732 4K. I 450.. 5, 3.95
2732 A-4 4K. I 450.. 2h 3.95
2732 A·35 4K. I 350.. 2h 3.95
2732 A 4K. I 250.. 2h 5.95
2732 A-2 4K. I 200.. 2h 1.95
2764 IK. 6 450.. 5, 4.25
2764·25 6KxI 250.. 5, 4.15
2764-20 IK,I 200.. 5, 7.95
TM 12564 6K. I 450.. 5, 9.95
MCM61l64 IKxl 450.. 5, 17.95
MCM61l61 IK. I 350.. 5, 19.96
27128-45 16K, I 250.. 5r 1.95
27128·30 16K , I 300.. 5, 9.95
27128·25 16K . I 250.. 5r 10.95
27251-25 3U ,I 250.. 14, 24.15

DaKa



CIRCLE 74 ON FREE INFORMATION CARD

.55 Volts
1% Amp

VG481A

2.49 ea.l 18 Lot
2.99 ea.lSing les

AMA ZING VALUE

•
1:

• I

El ec t ron ics c at a lo g s a nd
sa les f lyers, unusual ite ms.
H ar d to f ind parts , 1000's
of su rp lus bar ains .

GIANT 4" DIA .
SOLAR CELLS
WITH SOLDER
TASS. 1000's
SOLD!

CABLE TV FILTER
"CYLINDERS"

DO-IT-YOURSELF TV REPAIR

INCREDIBLE
1. % AMP SOLAR
CELL BUYOUTI

Rush your order while
quantities las t!

1F'I@I-=;ru==;;~;;=;;;OO""·~1 ELECTRONICS
NORTH COUNT RY SHOPPING CENTER
PLATTSBURGH. NY 12901

Check wi th 'order pleas e. VISA & Mastercard
OK. (So rry no C.O D .'5) Add 15% for UPS &
hand ling . (Exces s refund ed) NY Stat e Resi­
dents add sales tax. Our telephone order desk
never clos es.

CALL 1-518-561-8700

Copies ofarticles from
this publication are now
available from the UMI
Article Clearinghouse.
1DJM[JrArtid
U[e~ouse

Mail to: University Microfilms International
300 North Zeeb Road. 80x 91 Ann Arbor. MI 48106

CABLE-TV

CIRCLE 292 ON FREE INFORMATION CARD

NEWL Repair any TV..,Easy. Anyone can do it.
Write, RESEARCH , Rt. 3, Box 601 BR, Colville, WA
99114.

SUPER powered notch filte rs , Equivalent of able
company " cylinders" , Eliminate undesirable sig­
nals. Any channel 2 through 8; 14(A) through 22(1).
(Please specify.) Send $20.00 each. Money back
guarantee. Quantity discounts, CATV, Box 17621,
Plantation, FL 33318.

DEALERS wanted : Channel 2, 3, and 4 notch fil­
ters . Money back guarantee . Send $15.00 fo r
sample and quantity price list. Specify channel(s).
GARY KURTZ. P.O. Box 291394, Davie, FL 33329.

SEND $ 25 FOR OUR CATALOG
FEAT U RING TRANSISTO RS &
RECTIFIERS 145 HAM PSHIRE
ST., CAMBRID GE. MASS. 02139

MULTI TU R N TRIM POTS
500H M 3/$2.00

loo0HM
1000 OHM 5K 2Q.](

10K 50 K lOOK

40 PIN EOGEBOARD CONN. .. , • . 3.00

26 PIN EOGESOARO CONN. · . 2 .50

50 PIN RIBBON CABLE CONN. . 3.50

40 PIN RIBBON CABLE CONN. . • . 3.00

34 PIN R IBBON CABLE CONN . . · .. 2.75

26 PIN RIBBON CAB LE CONN. .. .. . 2.50

20 PIN RIBBON CABLE CONN. . 2.00

TR ANSI ST OR SPECIA LS
TIP 3 1B NPN SI TO·220 • .. · . . $ AO
TIP 32 8 PNP SI TO·220 .. · . . $ A O
TIP34PNP51.. ... · S .9'
TIPll1 · $ .50
TIP 121 PN'P'S', us.c : • $ .60
TIP 141 NPN 5, U97 . · $1 .00
TI P 145 . . $1.35
BU205 . . .. .. . . . . . . . . . . $1.75
2N~A PNP GE TO·5 . . 3 /$ 1.00
2N l307 PNP GE TO·5 . . . . ... . • . $ .40
OPS2000 - DUAL POWER OAR L · , $3 .95
2N2222 NPN Si TO·1B. • . . . · . 7/$ 1.00
2N2907 PNP SI TO-18 . · . 71$1.00
TIP 2955 PNP 51 . . . .. . . . $ .70
2N3055 NPN st TO-3 . . . . . . . . .. $ .60
MJE3055T . . . . . ... . · . $ .60
2H3904 HPN 5 i TO·92 . . . . _ .. . • 71$1.00
2N3906 PNP Si T0-92 .. . . • . • . • 7/$1 .00
2N4908 PNP SI T0- 3 . .. . · . $1.00
1N6109 PNP SI TO·220 . . · . S .55
MJ E13009A 4QOVNPN . , .. . ..•. S1.00
MRF·8004 CM AF TR ANS ISTOR NPN.$ .75
HEP G80 14 - PNP GE TO·3 . • · $ .85

TTL IC S ER IES

"00 .20 "80 A' 74166 100
7401 .20 7483 .SO 74170 1.50
7402 .20 7485 .55 74173 .75
7403 .20 7486 .3' 74174 .ss
" 04 .20 7489 1.90 741 75 .ss
7405 .25 7490 .55 74176 .75
"06 .27 749 1 .s0 74 177 .6'
740 7 27 7492 .50 74180 1.90
"08 .25 7493 .3' 74181 2.00
"09 .20 ".. .60 74182 .90
7410 .20 7495 .55 74184 1.50
7411 .25 7496 .60 74190 .90
7412 .25 74 107 .30 74191 .80
7413 .3' 74 1161.20 74192 .75
7414 A' 74121 .30 74193 .75
7416 .25 741 22 A' 74194 .a0
7417 .25 741 23 ... 74 195 .•0
742 0 .20 74 125 ... 74196 .75
7425 .27 74 126 ... 741 9 7 .•0
7426 .30 741 45 .GO 74199 1.25
7427 .27 74147 1.20 74221 1.25
7430 .20 7414B 1.20 74273 1.00
7432 .27 74150 1.35 74279 .70
7437 .27 74 15 1 .55 74298 .60
7438 .29 741 53 .55 74365 65
7440 20 74154 1.25 743 6 7 .6'
7442 .es 741 55 .75 74390 .90
7445 .6' 741 57 .55 75325 1.50
7447 .70 74158 .60 75492 1.00
7«. .70 74160 .as 9601 1.00
7450 .20 74161 .6' 9602 .90
7472 .3' 7416 2 .65 8T26 1.10
7473 .3' 74 163 .6' 8T28 1.10
7474 .32 74164 .as 8T9 7 1.10
7475 A' 74 165 .as 8T98 1.10
7476 .3'

"L500 .32 74 LS107 .3' 74LS241 .9'
74LSDl .25 74LS109 .3' 74LS 242 .90
74 L502 .25 74 LS112 .35 74LS243 .90
74 LS03 .25 74 LS113 .3' 74LS24 4 1.25
74 L504 .25 74 L511 4 .3' 74 LS245 1.40
74LS05 .25 74 LS123 .75 74LS 246 t.40
74 LS08 .25 74 LS125 A' 74 LS247 .75
74 LS09 .25 74LS 126 A' 74 LS248 1.00
74LStO .25 74 LS132 .55 74LS251 .5'
74LS11 .30 74LS136 .3' 74LS253 .55
74LS12 .30 74LS137 .90 74LS257 .55
74LS13 AO 74LS138 .•0 74LS258 .55
74 LS14 .50 74 LS139 .50 74 LS259 1.75
74LS15 .25 74 LS14 7 2.20 74 LS260 .55
74 LS20 .25 74 LS151 .55 74 LS266 .55
74 LS2 1 .25 74 LS153 .55 74 LS273 1.50
74 LS22 .25 74 LS155 .6' 74 LS279 A '
74 LS26 .25 74LS156 .6' 74LS280 1.70
74 LS27 .25 74LS157 .6' 74 LS283 .6'
74LS2B .30 74L5160 .6' 74LS290 .•0
74 LS30 .25 74LS161 .6' 74LS293 .a0
74LS32 .25 74 LS162 .70 74L5298 .90
74LS37 .3' 74LS163 .6' 74LS320 2.00
74 LS38 .3' 74 LSl64 .6' 74 LS323 3 .50
74 LS40 .30 74 LS165 .6' 74 LS365 A'
74 LS42 .s0 74 L51 66 1.75 74LS366 .ae
74 LS47 .75 74 L5169 1.50 74LS367 A '
74 LS48 .75 74 LS170 1.30 74LS 368 .es
74LS5 1 .30 74LSl73 .6' 74LS373 1.30
74LS54 .30 74 L5174 .50 NLS374 1.30
74LS73 .3' 74LS175 .50 74LS377 1.30
74 LS74 .3' 74LS 181 2.00 74 LS386 .es
74LS75 .3' 74LS190 .90 74LS390 1.10
74 LS76 .3' 74LS191 .•0 74 LS393 1.00
74L S83 GO 74 LS192 .75 74 LS398 2 .50
74 LS85 .GO 74 L5193 .7' 74LS44 6 2.00
74 LS86 .3' 74L 5194 .65 74 LS541 2.25
74 LS90 .55 74LS 195 6. 74LS625 1.75
74LS92 .55 74LSl96 .6' 74LS668 I .GO
74 LS93 .55 74LS197 .6' 74LS670 1.25
74LS95 .75 74LS 221 .90 81LS98 1.40
74 LS96 .as 74LS240 .9'

TRIAC's
~ l A l OA 25A

100 .35 .60 1.40

200 .50 .80 1.90

400 .70 1.00 2.60

600 1.00 1.20 3.60

CIMOS

TfRMS :F08 CAMBRIDGE. MASS SEND CHECK
OR MONEY ORDER MINIMUM TELEPHONE,
C O O PURCHASE ORDER OR CHARGE $20 00
MINIMUM MAIL ORDER $5 00

1/1 6" thick with 1/ 10" spacing
4 %" x 6~" . . . . . $ 2 .4 0

EPOXV GLASS VECTOR BOARD

T IS 73 N FET S .4 5
ER 900 T RIGG ER DIODE S 4/S1 .00
2N 2646 UJT . . . . . S .4 5
2N 3820 P F ET . . . . . S .45
2N 6028 PRDG. UJ T . . . . . . S .65

TANTALUM CAPACITORS
.22UF35V 5/ $1.00 15UF 16V 3/$ 1.00
.47UF35 V 5/ $1.00 3OUF6V 5/ $1.00
.68UF 35V 5/ $1.00 33 UF 15V $ .50
lUF20V 5/ $1.00 47 UF20V $ .85
2.2UF 20V 5/ $1.00 68U F 16V $1.00
3.3UF 20V 4/ $1.00 2OOUF20V $1.75
4.7 UF 35V 4/ $1.00 15OUF16V $1.30
6.8UF 2OV 4/ $1.00 33:lUF10V $1.7 5
10UF 20V - $ .'10
22UF 10V - $ .30

SILICON POWER RECTIFIERS

DI S C CA PACITO RS
. 1U F 16V 10 / $1.00 100 / $8 .00
.01Uf 35V . 16/ $1.00 100/$ 5.00

PRINTED CIRCUIT BOARD
4W x 6wOQUBl ES IDED EPOXY BOAROED 'I,.~ TH ICK

$.OOea .. . 5/ $2.00

74COO .3' 74C915 1.10 4027 A' 4076 .• 0
74C02 .35 74C9213.50 4028 .6' 4077 .'0
7'COoI .3' '001 .25 4029 .75 '081 .2.
74C l0 .3' '002 .25 4030 .<0 '082 .30
74C14 .55 4006 .ae 4034 ~ . 75 '003 ...
74C20 .3' 4007 .30 4035 .as '009 1.75
74C32 .3' 4008 .90 <1"0 .75 4501 .9'
74C42 1.20 '000 AO 4041 .7 ' 4503 .6'
74C74 .90 40 10 A ' <0" .6' 4'06 .75
74C76 GO 40 11 .30 4043 .• 5 4510 1.2 0
74C83 1.20 40 12 .30 '04' .a0 451 1 .ss
74ca5 1.25 401 3 .35 <0" .as 4512 .es
74ca6 .<0 4014 .75 4047 .9' 4514 1.20
74C93 1.00 40 15 .35 '049 .3' 4515 1.60
74Cl54 3 .00 4016 .3' 4050 .3' 4516 1.50
74C157 1.70 4017 . 75 4051 . 75 4518 .as
74C1611.10 40 18 .75 4052 1.00 ..20 .a0
74C174 1.10 40 19 .<0 405 3 .75 4528 1.10
74C 1751.1 0 4020 .75 '060 .70 ..'" 1.4 0
74C192 1.40 4 021 .75 <066 "0 4538 1.50
74C1931.40 40 22 .75 <068 AO 4539 1.50
74C2451.75 '023 .2. 4069 .2• 4541 81.75
74e901 AO 4024 .6' 4070 .3' 4553 1.75
74C903 .90 4025 .30 4071 .2. '583 .90
74C907 .90 <026 1.25 4072 .30 .... .75

745 SERIES
74S00 .30 74S74 .s0 74S163 1.75
74502 .35 74S85 1.25 745 165 1.50
74S03 .3' 74S86 .SO 74S 174 .90
74S04 .3' 74S89 200 745175 .90
74505 .3' 74S112 .50 745181 3.00
74S08 .3' 74S113 .50 74S182 2.00
74S09 .as 74S124 2.20 74S189 1.60
74510 .3' 74S133 ... 74S 194 1.30
74S 11 .3' 74S135 .8' 74S195 1.30
745 15 .3' 74S138 .a0 74S24 1 2.00
74S20 .3' 74S139 .80 74S244 1.25
74S30 .35 74S 151 .90 74S251 1.20
74S 32 AO 745 153 .95 74S25 7 .90
74S40 "0 74S1 57 .90 74S260 . 75
74542 .ss 74S158 .90 74S373 2.00
74S51 .3' 74S161 1.75 74S374 2.00

62 64 · 15
2 114· 4 .. . $ .70 S9 .00

4 116·25. .. S .75

4 164- 15. .. $1.40
41 25 6-15

$3.75

PRY lA 3A 12A SOA 125A 240A
100 .<>; ... .35 .90

200 .06 .17 .50 Ul 7.00 9.00
<00 .Ill 2!i ..., 1.50 10.00 12_00

600 .11 .30 .1Il 2.00 13.00 15.00

600 .13 .35 1.00 2.50 16.00 18.00

'000 zo AS 1.25 3.00 "'.00 26.00

REGULATORS
78L05 or 12 . . . . $ .30 LM338K . . . . . . $5.75
LM305G . . . . . . . $ .75 340T ·5,6.8,9, 12,
LM317T . . . .... $1.10 15.18 or 24V . $ .75
320T 5,12 .15 or 24 . $ as 723 . . $ .50
78M5. 12 or 15 . .. $ .40 LAS14 12
323K lLA1405) .. . $1.75 • 12V3A . . . . $3 .95

SCA's
_~_:~~..~ 110A
100 .35 .40 1.40
200 .40 .50 1.80

4Do' :SO .70 2.40 12.00
600 .80 1.00 3.60 15.00

FULL WAVE BRIDGE 12"1DC RELAYS

PR Y 2A 6A 25A
ITlSIZE

1 1<0 S.P. 400 ohm coi l

200 80 130 220 .75

' 00 100 16. 330 D.P. 400 ohm coil
600 1 30 190 4<0 .95

2.75 ea.

CR YSTALS

1.843 6.000
2.000 6.1«
3.000 8.000

3.579 10.000
4.000 18.000
5.000 18.432

20.000

NO. 30
WIRE WRAP
WIRE SINGLE

STRANO I-"="'-=-"'~""';~~~-"'::"";=' -':'::"i
100' ... $1.40

1793 17.00
1795 17.00
1797 17.00

20KV DIODES
250 mao $1.95

DB CONNECTORS
OB9P . $ 2.00 OB25 P - $2. 00
0 8 95 - 53,.00 OB255 - $ 3. 00

HOOOS- $1 . 10 HOODS - S1.10

DIP 22 P IN .2 5
SOC KETS 24 PIN .25

28 PIN .3 5
4 0 P IN .4 0

DISC
Controllers

D765C .10.00
1771. .. 5.95
1791. .14.00

RAM',
20 16 3.00
2 1 L02·3 .90
2 101A-4 1.50
2 111A 1.75
2112· 1 1.95
21 14-2 1.00
21 18-4 2.50
2 147·3 2.50
3242 6.00
TMS3409 1.75
MK4027·3 1.75
TMS40 50 NL 2.95
MK4096-11 1.25
4108·3 1.5 0
4116-2 1.00
4118-4 4.00
MK4802 5.95
Z6104·4 2.50
61 16-3 3.75
8 118-12 4.95
6167P-3. 7.00

OA008EQ 3.75 LM380 1.20 LM13 10 1.40
T L06 2CP .9' LM384 1.60 LM139 1 1.00
T L064CN 1.50 LM386 1.00 14 56 .80
TL0 72 1.25 LM387 1.25 1458 .s0
T L08 2 .90 LM393 .75 LM180a 1.75
T LOB< 1.50 LF398A 3.00 A02700LO 4 .95
LM20 1 .7' LM555 .J< LM290 1 .9'
LM30 1/748 .35 LM556 .6' CA301 8 1.95
LM307 AS 55. 1.75 CA3078AT 1.50
LM308 .5' .84 2.50 CA3080 1.00
LM3 10 1.1 0 .6. .90 CA3089E 1.75
LM3 11 .GO .66 1.25 CA300< 1.30
LM3 18 1.25 s67 as CA3 130 1.00
LM3 19 1.30 NE592 .OS CA3 140 1.00
LM324 .55 709C H .a0 CA3822 .75
LM339 .90 LM710 .60 LM390 0 .s0
LM34 8 .90 733 .9' LM3909 .s0
LF351 .GO 741CV .3' 4136 .as
LF3 53 .90 7" .s0 N5596A 1.50
LF355 .90 CA758 1.75 506000 1.00
LF356 1.00 LM798CT .60 8 700cJ 5.95
LM358 .6' OAC0800 2.95 LM1308 0 .9'
LM3 70 1·60

8 PIN .1 0
14 PIN . 15
16 PIN . 18
18 PIN .20
20 PIN .2 5

W IRE WR AP
SOCK ETS

14P IN .46
16P IN .50
l8 PIN .66
20P IN .90
24PIN 1.10
28PIN 1.25
40P IN 1.80

DIP SWIT CHES

CTS 206· 4 4 POSIT ION .75
CTS 20S. 7 7 POSIT ION .95
CTS 206· 8 8 POS ITI ON .95
CT S 206- 10 10 POSI T ION 1.2 5

IN4148 lIN914) 15/1 .00

PO STA GE RATU

ADD 10% FOR ORDERS UNDER $25.00
AD O 5 % FOR ORDERS BETWEEN $25 .00 & $50.00
ADO 3% FOR ORDERS ABOVE $50.00

SH IFT
R EG ISTE RS

TOGGLE === ~:~~ =- ~'.:
SWITCHES 20IP _ OPOT _ CEHTERO FF 1."

LINEARCIRCUITS

L1411-1R OETECTOR 3/51.00
FP1OOPHOTOTRANS.... .. $ .50
REDLED', .2' 8/$1.00
VEL, GREEN", AMBER LARG~ LED's .2'. 6/$1.00
RED-GREEN BIPOLAR LEO . . . . . . . . . $ .90
RED-VELLOWBIPOLAR LED.. .... .. . $ .90
MLED92IRLED.. .. .. .. .. .. .. .. .. .. $ .40
MRD14BPHOTODARL XTDR .. .. .. $ .60
MCT20 PTOISOLATORS .. .. .. .. .. .. .. $ .60
1 WATTZENERS: 3.3, 4.7, 5.1. 5.6, 6.8,

8 .2,9 .1,10 , 12, 15. 18, "' 22V 6/$1.00

MM1402 1.75
MM 140 3 1.75
MM 14Q4 1.75
MM 50 13 2.50
MM S055 2.50
MM50 56 2.50
MM 5057 2.50
MM5 058 2.50
MM 50 60 2.50

ROM ',
TPB18S42 3 .50
82S 126 1.95
825 130 1.95
82 5 13 1 1.50
TPB28S166 9.50
8251 8 1 6.95
7454 74 3.95
2708 3.75
27 16 t 5V 3.75
2732A 4.00
2764 4.50
334 1A 2.95
36 28A ·3 3.00
63 3 1 1.95
82 56·5 1.25
AM9214C 2.95
271 28 7.50

CPU's &
SUPPORT CHIPS

Z8 0A CPU 2 .50 8 155 ·2 7.50
Z80 B CPU 8 .00 .202 19 .95 INTE R
Z80A e TC 2.75 8212 1.80 FACE
zoo,AOART 7.95 82 14 ' .50
ZSOA Pl0 3.75 82 16 1,75 &
zaOA 510 10.95 822" ' .00
82C43 ' .25 8226 3.50 DRIVERS
AMD2901 8.95 8237 • .00 AYS ·l013A 3.75
6502 4 .75 8238 3.95 AYJ -,OlSD 575
6800 2.50 .250 10 .95

"88 .6'6802 ' .50 825 1 4 .40 1489 6.
680 3 L s.00 8253 6.00

TA1 60 2 B 3,95
6800 s.00 8255A·5 ' .00 BR l94 1L 895
6810 ' .00 8257 6.00

AYS·36<XPRO 9 95
6821 2.75 8259 6.00

CRT5037 18.95.... • .00 8272A 14 .00
MM5307 7.956850 3.25 8275 14 .50 MM5369 2.50

6875 ' .50 8279-5 6.95 8 130 2.50
07220 -1 12.00 .288 9.00 8830 2.50
803' ' .50 8355 12.95 88 33 2.50
SOSOA 3 .75 8748 20.00

• • 3< 2.00
SOSSA 4 .75 TMS99 27N L9 .95

8837 2.00• 086 •.00 68000 LB 35.00

22



$4899 5

- Two High Quality 10:1 probes included
- Backed by our 2-year limited warranty
_ For specifi cations see MCM catalog
# 10, page 121 .

TE1tM4P
20 MHZ DUAL TRACE
OSCILLOSCOPE

#72·320$38995

_ Two High Quality 10:1 probes included
_ Backed by our 2-year limited warranty
_ For specifications see MCM cata log
# 10, page 121

TEltM4P
35 MHZ DUAL TRACE
OSCILLOSCOPE

#72·335

TENM~P

15 MHz DUAL TRACE
BATTERY POWERED
OSCILLOSCOPE
_ Two High Quality 10:1 Probes
included _ Backed by our 2-year limited I
warranty _ Internal rechargeable batteries
provide 2 hours of continuous operation
without the need for any outside power
source. _ For specifications see MCM
Catalog # 10, page 121

TEMl4P
DIGITAL
CAPACITANCE
METER
_ Meas ures capacitors from 0.1pF
to 1999mFd _ Accura cy 0.5%
typical _ Fuse protected
_ Checks capacitors in and out
of circ uit _ Backed by our l-year
limited warranty _ For more

~~~i~i~;~i~~~$see5MCM4cata910g5
#72·040
$59.80 each (2-up)

TE1tM4P
DROP PROOF
DIGITAL
MULTIMETER
_ DC input impedance 10M ohm
_ Shock-mounted LCD display
_ Over load protection _ Auto
po larity _ Backed by our l-year
limited warranty _ For more

~~~i~i~;~i~~~$see29MCMcata

95lo
g

#72·057
eaoh

TE1tM4P
3% DIGIT LCD
MULTIMETER
_ DC input impedance 10M ohm
_ Diode and HFE tra nsistor tests
_ Overload protection _ Auto
polarity _ Backed by our l-year
limited warranty _ For more
specifications see MCM cat alog
# 10, page 122.

#72·050 $3eRn
$39.80 (1-9) u::

o
oo
tn
m
JJ

BE SURE TO CALL
FOR YOUR FREE
132
PAGE
CATALOGI
OVER
5,000
ITEMS!$17995

• S10 minimum order $1 00 charge for orde rs eTerms: uncle' $10
• $20 rmmmum charge card order

~
• Orders Shipped UPS CO O

MM"'-<:ord • Mosi orders st nppeo wrttnn ze hours me MCM ELECTRONICS
• ~gl~ ~~cl~ 3~ 8E~OTam 10 7 00 pm Sa turdays A DIVISION OF PREMIER INDUSTRIAL

IIIiiiIIiiIiiI •For prepaid orders add $2 75 101ShippIng and 858 East Congress Par k Dri v e
VISA handling Cente rv ille Oruo 454 59

_ • Should s t upp nq & handhngcharges exceed $2 75 513 .434.003 1
~ the balance due w'" be sen' CO D SOURCE NO. RE-14

#72·030

_ Cross need le
meter: Displays
voltage, current,
and power simul­
taneously _ Over
current protection
_ Output voltage:
DC 9-15V variable
_ Output curre nt

30A one min ute on th ree minutes off, 22A continuous
- Backed by ou r 2-year limited warranty _ For
specifications see MCM Catalog # 10, page 123

TENIMP
30 Amp Power Supply

#72·190

_ Recognizes high, intermediate,
or low levels, pulsing modes, open
ci rc uit _ Compatible with DTUTTU
HTUCMOS IC _ Detects pulses
as sho rt as 50
nanoseconds

TEItM4P
LOGIC PROBE WITH
MEMORY

We Also Have...a full line of lest equipment.
computer accesso ries. teleph one accessories,
speakers, television parts, f1ybacks. yokes , switches ,
fuses. lamps, capac itors, resistors, cartridges , styli ,
wire, CATV eq uipment. and many more. Over 5,000
Items AT THE LOWEST PRICES ARO UND!
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SPECIAL
64K DRAM

.45
FULLY FUNCTIONAL

WITH SLIGHTLY
SHORTER LEADS
200ns or FASTER

SPECIALS
2114-300ns .50
FDC1793 5.00
74LS322 .50
6116-120ns 1.75
8080A .75
Z80ASI0/0 3.75

. MICROPROCESSORS DYNAMIC RAMS STATIC RAMS 74 SERIES
3.00 8039 2.00
5.00 8080A .75

18.00 8085 2.00
18.00 8086 4.00

. 7.50 8086-2 5.00
15.00 8088 1.50
5.00 8X300 6.00
2.00 8741A 10.00

, ACC/DAC

3.50
' 1.50
8.00

4164·120n5 1.75 6264·1500$ 6.00
4164-150n5 .95 6116-150n$ 1.25
4164·2000s .85 6116-2000s .90
4164-2500s .65 6116·2500s .65
4416·1500s 1.50 1420·55ns 2.00
4116-1500s .75 2141,2148,2149 2.00
4116·200n$ .35 2114·30005 .50
4116·250ns .25 2114-FASTER .80

1-800-245-2235

14XX .25 74SXX .35
741XX .35 74S1XX .45
742XX .5Q 1452XX .60
743XX .50 74S3XX .60

74LSXX .25 74ALSXX .35
74LSIXX .35 74ALSIXX .45
74LS2XX .50 74ALS2XX .60
74lS3XX .50 74ALS3XX .60

74FXX .35
74flXX .45
74f2XX .60
74F3Xll .60

CONTROLLERS/UARTS EPROMS Z80 SERIES CMOS

1.50
20.00
5.00

9980 10.00 ' ANYECl RAM
ALL OTHER 99XX SERIES 3.00 ANY lOOK lOGIC

2.00
2.50
3.00
2.00
2.50
3.00
.75

OURPOUCY

ANY 4000 SERIES .25
ANY 4500 SERIES .50

ANY 65XX
ANY 65XXA
ANY 65XXB
ANY 68XX
ANY 68AXX
ANY 68BXX
6810

DeIMfy. Otdtrs notmally shippt<IWllI'lin
1~ days. J\dd S3for UPS grotJI'ld-S'
& undft" . Md S4 for uPSblJe tail. l' &
undet: for eacn~ aJt pwnd add
Sl. MzonoJ Il:SIdent$add 6'lb sales tax.
I'IIymem: Vii<!. Me. taShim d'«1<, eer­
I1fiI:d ched(. money orClef,~ thedc
~ IAlIow 10~ 'or pmonaI
thedcS to dear4 No >lJlthar911 (lfI (1e<Jil
c.'lrdorden.COOS~wilhGinh. (ef.

bfie<t ched(. casI*t'$ thedc or monty 0rdI:f.
J\dd 13 coo handling chaIge.

PItdnlF PriCes~ to c:tIange wthout
notice. Alf Ilem> lmlI:O to llOd< (ll'1 ~nd.

We rneM! the rlct1lto Ilmlt~

---2.00
4.50

1.00
3.00

3.00
9.00

1.50
.50
.50

1.00
4.00
1.50
1.00
1.50
1.00

. 2.00
2.00
.35
.50

2.25
4.00
3.00
1.15
.50
.50
.75

1.50

MISCELLANEOUS

0026
1488
1489
3232
3242
3470
3486
3487
CA3XXX
MC4024
MC4044
555
75XXX
8131
8136
8303
8304
88XX
8TXX
9602
96lS02

2.5 MHZ
CPU, CTC, PIO
DMA, DART, SIO

4.0 MHZ {AI
CPU, CTC, PIO
DMA, DART, 510

6.0 MHZ (B)
. CPU, CTC, PIO

DMA, DART, 810

27128·250ns 5.00
27128·350ns 4.00
27128·450ns 3.00
2764, 2732, 2716

250n5 3.50
300n5 3.00
350n5 2.75
450n5 2.25
650ns 1.75

1702 1.50
2708 2.00
68766 6.00
68708 4.00

CMOS version at double
the above prices
25 Series EPROMS are
the same price as 27
Series EPROMS

5.25 2661 4.00
6.50 5027 3.00

10.00 5037 5.00
5.00 7201 4.50

10.00 765 4.00
10.00 COM8116 5.00
4.00 3250 4.00

2.00
2.00
2.00'

14.00 8259 2.00
1.00 .212 4.00
1.00 8273 10.00
MO 8214 9.00
3.00 8215 9.00
3.00 8276 15.00
2.50 8219 3.50
1.50 8281 1.50
2.00 8283 5.50
2.00 1214 2.00
4.00 1288 4.00
2.00 8291 20.00
2.00 8292 21.00

SOUND CHIPS

TMS 9900 SERIES

82XX PERIPHERALS

(/)
o
z ·
o
a:
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W

o
o
~
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high quality hook on
probes incl uded

The Ramsey 525 15a dual li me base , del ayed sweec unit that mctuces a burtt -In
SIgnal del ay line to pe rmi t cle ar viewing dun ng ...ery short nee nmcs 0 1hi gh Ir o­
qu ency wa...elorms. Other features Include, ...anabre tngger ncrcott • 20 can­
bratec sweep time ranges from 0 5 sld lv to 0 2 pS /dlv • fully adju stllble sweep
time . X5 sweep magnificatIon . nve trigg er sources, CH 1, CH2 , LIN E EXTernal
and INTerna l (V mode) • front panel x·y operation. Z axrs mput • sum differ­
ence 01 CH1 , and C H2 wa...etcrrns d isplayed as Single trac e . sweep gate and
sweep output . auto focu s . s,ngle sweep
' Same as unit to left

45 MHzDUAL SWEEP OSCILLOSCOPE
$79995 *

hig h qual ity hooI<on
probes Included

20 MHz DUAL TRACE OSCILLOSCOPE *
$39995Unsurpassed quality at an unb eatable pric e, the Ramsey oscil lo ­

scope compa res to ot he rs cos ti ng hund reds more. Featu res include
a co mpo nent testin g ci rc u it for resisto r. capacit or. digital c ircu it and
diode les t ing . • TV video sync fil ter. wide bandwidth &.high sensi ­
tivit y • interna l graticu le • fron t pane l trace rota tor . Z axis . high
sensitivi ty x-V mode . reg ulated power supp ly . bu ilt - in calib rato r
• rock solid trigge rin g •
·USA- Add $10.00 per unit tor postage, overseas orders add 15%
of total order for insured surface mail. .

•-

- ')I..

RAMSEY 0-3100
DIGITAL MULTIMETER
Relia ble. accurate digital mea­
surements at an amazing ly low
cost . in- line co lor coded push
butt ons. speeds range selec tion
• abs plastic tilt stand . recessed
input jacks . overlo ad pro tect ion
on all ranges • 3~ digit LCD d,is·
play with auto zero, auto polari ty
& low BAT. indicator

$499 5 test lead. and
batte ry included

NEW RAMSEY 1200
YOM MULTITESTER
Check transi sto rs, dio des and
L EOs with this professional quali ty
mete r. Other features inc lude :
decibel scale . 20K volt meteri ng
syste m . 3W' mirr or ed sca le •
polar ity SWitch . 20 measu ring
ranges . safety probes . high
impact plastic case

$249 5 test lead. and
batt ery Incl uded

RAMSEY 0-1100

I' ~mr:!c~~~~i~~I~~!.~~ed to
service a wide variety of equipment.
Feature s include . mi rro r back
scale . do uble-je weled prec ision
mov ing coil . double ove rload pro­
tec t ion • an ideal low cost unit for
the beginner o r as a spare back-up
unit

$199 5 teat lead. and
b.llery Inc luded

. .
.:;l.

•

.. $129.95
.. . 59.95

. . .. . . 8.95

CT-50 8 DIGIT 6DD MHz
COUNTER
A versa ti le lab bench co unte r wi th op tio nal
receive frequency adapter. wh ich turns the CT·
50 int o a digital readout for most any receiver
. , 25 mV @ 150 MHz typical sens itiv ity . B d ig it
d isplay . 1 ppm accuracy

$16 9 9 5 wi red

CT-70 7 DIGIT 525 MHz
COUNTER
Lab quality at a breakthrouqf pri ce. Featu res
• 3 fr equency ranges each With p re amp . dual
selectable gate trmes e gate acnvity mdrcator
• SOmV@ 150 MHz typica l sens itiv ity . wide
frequency range. 1 ppm accuracy

$1199 5 wir ed incl ud e.
AC ad apter

CT-70 kit , . .. .. . . . .. $99.95
BP-4 nicad pack . . . . . . 8.95

CT-90 9 DIGIT 6DD MHz
COUNTER .
The most versat ile fo r less than $300 , Features 3
selec table gate limes. 9 digits. gate ind ica to r
• display hold. 25mV @ 150 MHz typi cal sen­
sltt vrty • 10 MHz tim ebase for WWV cali bration
• 1 ppm accuracy

$1499 5 wired in clud e.
AC adapter

CT- 90 ki t .
QV-1 0.1 PPM oven um ebese . •
BP-4 nicad pack ...

CT-125 9 DIGIT 1.2 GHz
COUNTER
A 9 d igit co un ter that Will outpe rfo rm un its co st­
ing hundreds mor e. • gate lnoicato r • 24mV @
150 MHz ty pic al sensitivity . 9 digi t dis play
• 1 ppm acc uracy . di splay hold . du al inputs
with preamp s

$1699 5 wired inc lud e.
AC adapter

BP-4 niead pack . • .. 8.95 CT·5 0 kit . . . . . ..
RA-1 receiver adapter k:it . . . •

... $139.95
. . . ... . .. 14.95

8 MOAOSANO Rf PJ.lEJ,,,,Pl lf IER
'c ..,q,·(JI>-1

PS-2 AUDIO MULTIPLIER
The PS-2 IShandy for high resolution audio
reso lution measurements . multiplie s UP 10 tr e­
que ncy • great l o r PL tone measurements
• mult ip lies by 10 o r 100 • 0 .01 Hz resol ut ion &
buil t-in signal pream p/ condi tioner

$499 5 wired

PR-2COUNTER PREAMP
The PR-2 is idea l for measur ing weak signals
from 10 to 1,000 MH z . flat 25 db gain . BNC
co nnectors . great fo r shifting RF • Ideal
receiver/Tv preamp

$44 9 5 wired Include.
AC adapter

OM-7oo DIGITAL MULTIMETER
Protessronat quality at a hobbyi st pr ice. Fea­
tures Include 26 different rang es and 5 fu nc­
tions • 3 '11 digit, 'h inch LED dIs play . auto­
matic deci mal placement . au to matic pota nty

$1199 5 wi red Incl ude .
AC adapt er

DM-700 kit . . . . . . . . • $99.95
Mp·, probe set . . . . .. 4.95 PS-2 kit. . .. ..... . $39.95

PR-2 kit . . .. . . . . . $34.95

PS-1 B 600 MHz PRESCALER
Extend s the range 01you r present cou nter to
600 MHz . 2 stag e preamp . divide by 10 ci r­
cuitry • sensitivity : 25mV @ 150 MHz . BNC
co nnec to rs . drives any counter

wired Inc ludes
AC adapter

. . . . $4U5

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna-BNC plug .. S 8.95
High Impedance probe, light loading . .. 16.95
Low pass probe, audio use . . . . . . . . . . . 16.95
Direct probe, general purpose use . . . . . 13.95
Tilt ball, lor CT-70, 90, 125 3.95

'iIIiiiiii' r.ii. - ~
~J ~ _ ..~

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI

TERMS: • satislactionguaranteed. examinelor 10days: II nutpleased. returnin
original form lor relund • add 6% lor shipping and Insurance to a maximum 01
$10.00 • overseas add 15'/. lor surlacemall. COO add$2.50ICOO in USA onlyl
• orders under $15.00add$1.50 • NY residentsadd7%sales tax. 90day parts
warranty onall kits . 1year parts & labor warranty on 311 wiredunits.

~RAMSE~ ELECTRONICS, INC.

~~~~~i:I~I,r:.~.di4626
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THE MOST POPULAR KITS IN EUROPE &- ASIA ARE COMING NOW! 50 HOT ITEMS
FOR YOUR SELECTION. SEND $1.00 FOR MARK V CATALOG, REFUND UPON ORDER

TV -DB COLOR LIGHT CONT ROLLER

fEATURE :
[1) "Mu lic~ moOt

....ud ,o ' ''In . 1 " or... ,ded ,nto I'IIlIh, m,dd~ Ind low fr eq uen cy
10 d..... 3 9'O ups 01 I'lIM, ,t t>al ttperlll Mn l '1.... conl . Q/la r,

121·· Cl'las, "'ll·· modi .
EllCt ro noc 'If'u " • ..,O ....I OC.II '( conlrol, 3 ll' oups of co lor
h91'1t ,n MqUI""..1ON . nd OFF; . Ito II "'" .tpHd conlro ll..
B<.,ld _ of t",", 1....1 conlroller lo elly .nd "'/0'1' _lel'l,,"11
you, """loC. G ...t fo , lCl'IoOI Pro lect l ' .n alee1ronoc: Pitts.
..... tli ceM. p •.o-,Ul'd p c. boerd . nd ,nltrUC1'onl ar. eornt
... ,11'1111'11 It·,

Kot__•• . $&5.00 Alse mbled .....11'1 I«lfd _ .. S15 00

AI' ,..... 1\ o f II'lt.o...-ced ,ec.hno lo9 y. II'I,su n,1 e.... co ntr Ol
....OOus COlorl ul hgtll bulbi. I .... .._I .fl-.;t o f ....I'Iocl> II moll
tu,tllble In p laon IIk'.1 ho"... perty'. d ,IoCO• • ll'eIron~ ....... c...t ra
. nd . ' to ,n lothl'""S for .d< trt'" ..... nt . TOIl! o ..t put PO_ IS
300JW 11000wIC h.l ..... ocl'l _ S l"'lt 'I can control JO p_
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TY-47 SUPER IOR ElECTRONIC ROULETT E

Th ,s ._1. \1.....p1oys t il . ... CMOS Ie w el. .... t horW -" x LEOS

It lI'l(lu d,.. ao.ond ,ffl(1 ClrCU" and .ut~lit ~r a MoH
,_te:.... l IS f..tu~ C... bot CQtl'I~IIbI' t o .... R o .. .. tt. II .,

" mp l, In ( onuructlo n . nd Nry to bu .ld
• Deh nl col our fac. 1N'W1'1 tr .. of c~
Kot, ••_ •._ _ S16 i 2

TA.2tOCJ LOW TIM DC STE R EO ' R E·AW KIT

T.... 802IOW+8QW P\lRE DC STERfO !'OWE.R A",," L1f IER

MAR K V ELECTRONICS INC.
248E. Main Street,
Suite 100,
Alhambra , CA91801
For informat ion (818) 282-1130
For orders, (818) 282-1196

Tl'h ' 1lOWI' ....p l.I mployl pu ,. DC m lfnv e"CU'1 . nd
_ •• 1 C\lrr.nl lIab, I,z 10 'I 1'1., "''ll'" tllb-I 'I, No AC by

PMI " IlK'IO' IS ,nc luded ,n fMdbeek ....1WOrk. to frl'qUlncy
l'flPonse IS a"lInd1d 10 DC Ind , I'lt'. 's e e p"'ase d.'tOr'\lOn.
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, ....e DC O<.IIP<lI pro lKl oon e",cu ,1. h 'll'" spetd OUl p" l ,I'IOrt ·
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P

_ _ ._ . S39 95
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R IAA dtYIII,on t o 2<:18
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TA·25O<J HI GH QUALITY MUL T1"'-JR .-05 E ' RE·AW LI FI ER

T,6,.2..aoA ELECTR ONIC ECH O AN D REVE RBERATION AM'L1 fIER

WECAN SUPPLY METAL CABINETS AND
POWER TRANSFORMERS FOR OUR KITS!
PLEASE REFER TO OUR CATALOG.

Yo u can OW" • ST EAEO T.... from lodayl TI'I' I ' .......1:0110' ' I • 'PIC..1 d~''!ln 0 1 " S'''9 Ih. mOil adv."Cllbi. tnOf'O

p ol, W<1 LS I II prodo.lCIS. , ,,pe.,o' .n.log '""0 . ff fl: l I,ne' tI,~ L SI ,s eq ul lI.d '0 60pu of LOW NOIS E FET
a TAANSISTOR T h" ' .... " I. to ' U'" " .... n nl'lp ~ou 10 p romo" you ' ,, 1... ' I ·on from . no, mll 0 .... 10 ,_" l 0 ....
.. II'" I H, F, ST ER EO fu ncl ,n Ou. s.mul.,o< 'I .'10 .ppI OC4tb1. 10 .ony 0 11\.. ' tnO f'O to "'e,,, ' ,n eo ....... I ,...., .1 '0
ANA L<Xi ST EA EO. Undoubled ly . ,t " lh~ molt .dY.oncf'd l'QU'pt\"\I'nl 10 ' _ 'I' """ 10,, . ... I'I,la ,t VoO<.lld con",bul~

10,ou,II,"" ,"'9P'"''''' '
$foIcrf_ t,_·
F.a""rncy Arspo.... 10H I30KHz
S'9'"'.ol-lo nO-II '.100 6Od1 IL H C I !>&IB l A H C I
O.IIor t .O"l lBoII'IC"" 0 1"'-
Inll<'l Sou'CIi H.gI'I I"P\lI I"'Pla.nCl A M IU..... Mo "ClClSilIlI Low lft'oPl!dlr'CI A.d,o . TV . VC A
P......... Consu",p"on 6'0'A 110'0'

A".mbled "'Ih I"'l.d SJO 00

. ; :-~[~i': \- 1 - l--I~'IT~ I~ rf:'~~~~ :..'... - ~ - -- - -- - .

TA·:JOOO

STEREO SIMULATOR

T h,S ~",. ' I .. dItIog "ld p" ...n p O,,, .. ,"Cludl s . p,ofts,.ona' GA ....P H EOUA LIZ EA TON E co nltO I tySt~m , nrl ....s .
ll<i'" of t 12d8 Fu q " . "Cy "IPO,," •• I...d' from 5 Hz 10 20K Hz. to .... " . .. bid I" " n " ' ll c;ond 'l ,on ' I can , tnpo" O'f"

_ n II <.In .o«~P' ,npu, Itom ...... ''' os mlill...."c c.rt"dge, , « or d dItock.nd IUn..... ,II OU'P\l1 c.... be connKfld 10 I II
k,"d,ol~.mp"l·erl

A"e"*>l .d ... ,Ih ''''lid 590 00

Tn " u n'l <Of'I'Ib"~I l I'Ie mo ll ....~ne.d CO"'P\lt~..... LSI I" .. " ,qu a _ I'" ""I" qu.",y J,pa" ......dI compon.nt .
,o ' t "'.I, , "'• •eue 'ni FE A TUAE S
II can prn ..." 'O<.II " flf1 'on 4tnd ' ....... bI •• I'on .11", tuCh IIlh.1 ,n ....IIIy."'Cf ",U I OC hi li I' hili 3 MCIIon
_ffaet , ontr o l "' ''' 'e '' ,nel"del ' ... ..bI'<iloOn eo n"ol . d.1ay COnl,ol I nd dlp'h co ntro l
All k," lk 01 ,nl ,.1d sou nd . ffICI can be obl •• ned by , "oIlu l uM o f Ih " contr ol II " " LED d " p 'I Y 10 show
" flK llOnlnd, ... "rbl'fatlOn
" .. am bled w " h I~,"d _ $99 1 5

..........................................

All merchardisesare slb ject to ~ior sale.
Shipping & Handling: InsideL A. 5% of total
order, (Min 1.50) . OutsideL A. 10% of total
ord..., (Min 2.50) . OutsideUSA . 20% of total
order. (Min 5.00) .

•
•
•
•

•
•
•

•
•
•
•
•
•
•

•
•
•
•
•
•
•--------------------------.•
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•
•

•

•
•
•
•
•
•
•

SM-4I 4~ HI4"RECI $l ON D. P. M

$M-100 1150MCUNIVE RSA L DtQlTAL FREQUENCY
COUNTER

TY-45 20 ST U'S BAR f DO T AU DIO LEVEL OI ULAY KIT

TI'I' I _ dll lIt>ed aud,o I... . ld'tpl.y un,t " UI'''i. ntw,nt . ·
lI'.Ud Cltcu,t fr Of'l'l N.loOnl! s.m ,conduClor 10 dr ..... 20 plftl1
o f COlO' LEO 'I Ig."". y.U ow . nd 'I'd) on a.e " c" . nne l II
pto..-.dn l......alyPlt 01 d ,tp l. y ..... Iho dl for ""CI'OO'I'~,' Q<·d ot·
TI'It d,~y r..-g. '1 lrom 51d B to Od e I":A " good lo.r .1'1'1'
...-p1 ,1.... from 2 ...lIS 10 700W I p _ ",pply req,u,.n 12VAC
Q< DC So . ,t ., . N t for can .1 ....111 1('1 totnl'l ... .11'1 punted
t " u .. t bc»rd• • n LE D·, ' lIoc'l,onoC compo ......." . .....ICI'ItI.nd
s,lk IO M n pr ,nlld prof_,on.1front pen.'
K'I $3"95

$ M. 100 'I ... ,,"u rlll . "'Y'Q!»f¥l1'd d~ ' Uo I f requln<:y C_nll '
F. ..... p ,t<" o f .ct.,nc'd, hogh If(h .. 'ul LS I ''' I",.II-d (" CUll
.... "''' '1. thul. C" CU,1 It".et .... "f,lo.bl., 5M·1oo t i n , .... yOU
lOp 10 8 dot,,, 0 1 ,nolutlon 100"I .....ICM 1'ltQu.1\C)' "" o f 10H z
'0 l !5OMHI a ' Sodfl, ' memo,,:. Iyl li m ., ....Iab ·• • I~ lU I
' ''Pu t d,'II,t1c."bttwldonl..... ~r"".Hco....~.to Th.Olh..
or_.. otIM' ....It>Ol\
I~u t 1'1"' ,'''.1'1' KHz ,.nv- 10H z _ lOMHz MlmVr .....

101H z . . .. 1101 Hz _ 150 MHz 'OmV,ms
Afl9O"M I_e 0 2 s-e
Ho ld Ho ld Ih e 1"; 1 '''PUI ,'gn.1
PQW<t , ,,, p ply ' DC6V B.o" . , y 01' DC9 V 250M A Adap IO'
Au....bll'd w ,, 1'1 ' " IPd $99 00

"~ d'g ,'.UC I'I II'I. I'O, 'iI '~ LE D,nd'c. I 'Ono' 06· ·

A"lo ·II-.n ,t1's .....~Io.ad1'd

A.on9' DC C""'''1 t 1" A - t 20A
OC ...olU ge t 1... '0' - t 2000v

Sabo" ly DC 1: 0 025 "'- 1: 2 dl 'l
Po_ , ",,,,,,'1' DC 5 _ 6'0' 2()(lno'IA

S.u "5116' · lWl" 3 1/" .. 101 " , 3/ " .' lH I
V.o"OUI fU"Clo_' ,I.b1. OUlP"1 I.rm.n.t 01 BCD

BUSY. STAO BE lie 1(1'1 • • 1" ,l ab la fo< w or" ,"'1 W,II'I
", oCfClCQrnpu l.r

T' """",r . tu " Co mpa nllll'd A. gu l. lo r 01 l ClOppomJ 'C " . mp .
Ioy . cl., to up set 1I'I" u n, r, ,ub ,lIlY

T" , .....mary 1'1'11"," " n I'Iold II'lt 11t,"1 . u d ,ng, '01' I'" co n
"" n, .-.c. o f comp••to n ....cl obll t'on.

1(.,_ _ _.~ S38 00 A' blid w ,tl'l tftled . $A3 00

TERMS:
Min order:$ 10.00
Charge card order: $20.00 \
NO C. O.O. ! Cashi...·s check. phone orders accept .
Calif. ResAdd 6.5% SalesTax.
Prices are subject to change without notice.

............ ................

(f)

o
Z
o
IT:
I­o
W
-l
Wo
o«
IT:

126 CIRCLE 256 ON FREE INFORMATION CARD



SOUND
AND VIDEO MODULATOR

FOR T.1. COMPUTER

#~s C.Oft'.
IIJ · '''aOI\\~OTURN @~S~~~iJ~TEe~ , MULTI TURN POT D Star <S M8-06L5 SLIM LINE P.'f'tlr1 SPECTROL *;e~ompal 'ble

COOLING FAN ~ < MOD 534 ·716t $1.00 eachm~~" ~~~:;.
~ ~- jj~2~ Enhance the versanuty0'your

\ - --~ video equrpment . Converts cab le.
~ TV stat ions to channel 2 or 3 Use

Etn $# 99X M162 low .~' .-- wIth stenc aro TV antenn a to gi ve

~~~~~~~r~~~~~::p ~ your TV remote tun ing capability
21 elm . 23 db. 1700 rpm Converter ope rates on 115VAC

SPECIAL PRICE . ..$12.50 each ~ • ~~~~yO~2V:';O~~' ~~ ~~~~.~~~eJ~~?~ ~~~~~:r~unmg
m
-

I. _

~

J - -
~ - - . '" - T.I # UM138 1·1. De siqned for use wi th 1.1 com -~ T .' put ers Can be used w'th vrdeo sources 8U1"-In

tI Al B SWitch. Channel 3 or 4 se lec tion SWItch
.:;- Oper ate on 12 'Ide Hook-u p diagram Included .

r.. $10.00 EACH

o
oo
m
m
JJ

CD
co
oi
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CASSETIE
MECHANISM

$7.50 EACH 2 FOR $12.50

New. stereo cassett e mechanism
Includ es record/pl ayback and
erase heads. 2-12VOC mot ors.
dri ve bell s, pulleys, 3-12VOC
solenoids, pinch wheels and oth er
mechanical parts. These parts .
used on othe r current mcoer
decks, would cost several times
our selling price if purchased
separately BUild your own audio
or data recorder or use for spare
part s. 5 3:~ · X 3Vz" X 3Vt ~

MINI-PUSH BUTTON
S.P.S.T mome nta ry t
normally open
\-:. ~ bushing
Red butt on.
35Ceach
10 for $3.00

KEY ASSEMBLY

~$M;~h
contams 5 sing le-pole normally
open SWItches. Mea sures J.!(­
long

D.P.S.T. LIGHTED
ROCKER SWITCH

115 vee lighted rocke r.e·.
snap moun ts In , .
h · x n..,-hole. ~

Orange lens . 16 amp

$~~Jgct. . .

METAL OXIDEn
VARISTOR -

Popular GE II 130L A10A
vanstor, \-t. diameter

$1.25 each

~6 KEY
$1.25 ea ch

con tains 6 smqte -pole normally
open swit ches . Measures 4Y:'­
long .

3W'SPEAKER

~
8 0hm

~. impedance.

L
,,(I )' FU_11 range

,...... speaker.
~- 8 oz magnet

4 ' dragonal
o mount ing centers.

$2 .50 e ach 10 for $20.00

'SPECIAL PRICE'
DUAL L.E.D. DISPLAYS

S@
.560 high . 7 segment L.ED. read­
outs . Mou nt 10 24 pm DIP
sock ets . .

MAN -6640 orange. c.c. 75' each

FNO-S148 red ...cc 75C each

OL-527 red . c a 75' each

CLEAR CLlPLITE
LED HOLDER

Make LEO a fancy 0
indicator. Clear. .t .
.4 for $1.00 ~ .

SPRING LEVER
TERMINALS

Two color [!!J0
coded _ +

;~~~~~t~~a G ~~ •

3~ ~ bakelit e • 0

plate .
Great for speaker enclosures or
power supplies .

$1.00 each 10 for $9 .00

MINIATURE TOGGLE SWITCHES

S.P.D.T.ALL~ARE RA~~~~.~MP~S@ 125~~D.T. ~
(on-on) (on-on) (on-off-on)
PC . sty le Solder Jug Solde r lug
non-th readed termin als. term inals
bushinq. i:~; $1.00 each . $1.00 each
75C each ..- 10 for $9.00 10 for $9 .00
10 for $7.00 lTV 100. for $80.00 100 tor $80.00

s .P.D.T. . D.P.D.T. ,(on-on) (on-on)
PC. lugs Solder lug ."
thre aded .,..,., termin als.
bustunq . 0:=: ' $2.00 each . r
$1.00 eech 10 for $19.00 Ii'll
10 for $9 ,00 100 for $180.00
100 for $80 .00

S.P.D.T. ~(on-off-on)
P.C. sty le
non-threaded
bushing u "
75C each II..,,!
10 for $7.00

STANDARD JUMBO
DIFFUDED T1'12

REO 10 for $1.50
100 for $13.00

GREEN 10 for $2.00
100 for $17.00

YELLOW 10 fo r $2 .00
100 for $17.00

A FLASHER LED

"

5 volt operation

red Jumbo T 1." ~size $1.00 each

Ell-POLAR
jumbo TH~ size

2for$1.70

LED HOLDERS
Two piece holder e @
~"cfJ~~~LEO 100 for $5.00

SNAP ACTION
SWITCH

e

RELAYS
5 AMP SOLID STATE

ULTRA-MINIATURE
5VDCRELAY
FUJitsu # ~
F8R211NED005M20 ~

~~rL~e1niO'~~s
CONTACTS, 1amp
Mounts in 14 pin DIP sock et

$1.25 each
10 for $10.00

13VDCRELAY ,
CONTACTS S PN C_
10amp@ 120vac
Energize coil to
open con tact ...
COIL: 13 vdc650 otlms

SPECIAL PRICE $1.00 each

MINIATURE
6 VDC RELAY

Asromat NRSO-6V~'uper Small _t\.U:.>

S.P.D.T. relay
GOldcolbalt
con tacts rated
1 amp @ 30vdc. Highly sensitive,
TTL direct dnvepossible. 120 ohm

COlI.
Operate from 4,3 - 6 voc.
COIL: 120 0hms

P /'6X13/12• x 1/ '6'"
$1,50 each 10 for $13.50

Cherry elect..# E-21, N.O. or N.C.
0.1A contac ts . SUitable for alarms
and othe r low energy cuciins.
' '''' - Iever,

4.5tEACH 10 FOR 54; 20

Heinemann Elec tric '" ~11101-5A-140.5AMP ,/v"~ ,

CONTROL: 3-32 vdc
LOAD: 140vac Samp
SIZE 2- x' N x~ ·h

$5.00 each 10 for $45,00

TOLL FREE ORDERSONLY QUANTITIES LIMITED
1-800-826-5432 MINIMUM ORDER$10.00
(ORDER ONLY) USA: $3.00 SHIPPING
(IN CALIFORNIA: 1-800-258-6666) FOREIGN ORDERS:
ALASl<A. HAWAII, INCLUDING SUFFICIENT
OR INFORMATION SHIPPING
(213) 380-8000 NO C.O.D.! CALIF.RES. ADD 6'h %

$2.50

$3.00

$2.50

$3.50

$1.50

$1.50 each

$2.00 eac h

$4.00 each

$18.00 each

$25.00 each

LINE CORDS
~~

TWO WIRE

8" P.A. SPEAKER .c.T S Model8B3079 $5.00 each
8 ohms con
3 .0 oz . temte magnet CASE OF
Typical re.sponse range ' 8 SPEAKERS ,

100 -10.000 hz . $32.00
Power ratmq 15 watts max . ,
Dri lled to mount line
mat ching transformer s.

6 181311at

8 ' 18/3 round

8' 16/3 round

6 ' 18/ 2 SPT-1 Hat 3 for $1.00

6 - 18/2 SPT-2 flat

6' 16/2 SJT round $1.25 each

Spec tta-stnp red marke r strip .
28 ga stranded.wir e .
~ . ,,$5.0.0 per 100 roll

THREE WIRE

COMPUTER 0--GRADE
CAPACITORS
2,000 mId . 200 VDC
H:' ~ OIA. x 5- HIGH $2.00

3,600 mId . 40 VDC .
H,. ~ OIA. x 31,:.- HIGH $1.00

6,400 mId. 60 VDC
13>,. .' OIA. x 4 Vol- HIGH

9,700 mId . 50 VDC
1 ~ · OIA. x 4 V2 ~ HIGH

31,000 mId . 15 VDC
1:;C" DIA. x 4 ~ HIGH
72,000 mId. 15 VDC
2~ OIA. x 4~..~ HIGH

185,000 mId. 6 VDC
2V2" OIA. x 41n- HIGH

2 amp con stant, 4 amp surge

3 amp con stant ,S amp surge

TWIST-LOCK
CONNECTOR

~$

13.8 VDC REGULATED POWER SUPPLY

@ttIID~
0 8- '5PLUG · 52.75
08-15 SOCKET $4.00
08-1 5 HOOD $1. 50
08-25 PLUG $2.75
0 8 -25 SOCKE T 53.50
08-25 HOOD 51.25

PARALLEL
PRINTER

CONNECTORS

Soio er stvreas~
pin used on par- \ l ~

anetda ta cables -

MALE CONNECTOR
SS.SOeach

FEMALE CONNECTOR .
$5.50 each

I.D.C. CONNECTORS
Will press lIt on

sta ndard ribbon cable
08-25 PLUG $6.25
08·25 Soc ket $6 .75
36 PlN MA LE $5.50
36 PtN FEM ALE $5.50

SUB-MINIATURE
o TYPE

CONNECTORS

~

oesl~ned to provroe a steady . 5
vee 240 rna from a battery
sup p y of 35 to 625 volts .

2'1" x 1'1.. x 1" 1"
$1.50 ea ch

Same as Swttchcratt 1112CLSM.
5 conductor In-line plug and chaSSIS
mou nt Jack. TWist-lock sty le

$2.50I SET

4 for $1.00
3 for $1.00
4 for $1.00
3 for $1.00
310r $1.00
3 for $1.00

$1.50
$1.00
$1.00

75 .
75.

TRANSISTORS

22/44 EDGE CONNECTOR
PC sty le 52,00 eac h

10 for $18 .00

36172 EDGE CONNECTOR

PC, style $3 .00 each

43 /86 EDGE CONNECTOR

PC , sty le $ 4.50 ea c h

~
\ MINI-BOX

'\ jJ
\ ~! Pomona #2 '04.

\t/

28156 EDGE CONNECTOR

PC style $2.50 each
10 for $22.00

2N706
2N222 2A
PN2222A
2N2904
2N2 904
2N2905
MJ2955
2N3055
PMD lQ K4Q
TIP 121
TIP 125

22/4 4 EDGE CONNECTOR

solder lug $2. 50 eac h
sty le

TRANSFORMERS

120voll ~
pnmane s ~

5.6 volts @ 750 rna . $3.00
6 volts@ 150 rna. $1.25
12 v.c.t.@ 200 rna. $2.00
18 volts @650ma. $3.50
18 volts @1 amp $4.50
24 v.c.t. @200ma. $2.50
24 v.e.t. @400ma. $3.00
28 vc. t. @ 15amps $20.00
30 vc.t. @ 2amps 55.00

WALL
TRANSFORMERS

all plug drreCtl~-' _
Into 120 vac

outle t '0 ::":-

• ..::' J 4PDT RELAY ,

mg: l~o,:~ ""~"F'ir~g I-----------------....:.;:....---~ 1~~~~H,,~~~s· ..:. ~
6 VDC @750ma . $6.50 ~~~ but IU~i.70 eech

~2v~~A~ ~g~a';'a . ~~: g g ~=~~~~~~~~~~~~~red
~tt~~~Ei2G~a@ 500 ma.$3.00 LARGE QUANTITIES AVAILABLE
3.4 112,6,7 112,9 or 12 VOC $7.50 SOCKETS FOR KHRELAY

75' each

CIRCLE 107 ON FREE INFORMATION CARD

Heavy-duty black
phenolic projec t box with cover and
screws 20\\<X l \7v Xn'2 ~

$1.00 EACH

~ 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 Sepu lveda Blvd . EASYLINK MBX • 6288n48
818997-1806



CIRCLE 51 ON FREEINFORMATION CARD

SELF SERVE STORES LOCATED NEAR YOU. JUST CALL...

USE

YOUR

READER

SERVICE

CARD

DON'T
FORGET

SEND FOR YOUR COPY OF
OUR LATEST CATALOG, FULL
OF ELECTRONIC BARGAINS.

CIRCLE268 ON FREEINFORMATION CARD

DELTA ELECTRONICS
A DIVISION OF LJM TECHNOLOGIES
P.O.BOX 2, 7 OAKLAND ST.
AMESBURY, MA. 01913

·617-388·4705

POWERTECSTK.NO.9011811.95 2/22.00
t24VDC (Adj.16-26) REG. 1A•
--------------------------
POWERTEC STK.NO.90119 16.95 2/32.
+12VDC (Adj.10-15.5) REG. 2.8 A

COLECO STK.NO.90116,$9.95 2/18.00
+5VDC.9A, -5VDC.1A, +12VDC.3A REG.
--------------------------
WANLASS STK.NO.5578 $10.95 2/20.00
+12YDC (Adj.12-15) :8A REG.
--------------------------
POWERTEC STK.NO.90117 11.95 2/22.00
+12VDC (Adj.10-~6.6)REG. 1.6 A

DELTA
IS BACK WITH A

POWER SUPPLY BONANZA1

EOMONTON, A LT A.
438-5888

CALGARY, ALTA.
235-5300

VANCOUVER, B.C.
438-3321

ti ~ m
~ ~10 RE• • • • • •

CANADA
5651 F!=RRIER ST.

MONTREAL, QUEBEC
1-800-361 -5884

OTTAWA ,ONT.
728-7900

TORONTO. orrr.
977-7692

OOWNSVIEW.ONT.
630-0400

Active

• Books. Breadboard & Accessories
• Capacitors. Chemicals . Connectors
• Crystals • Plugs & Jacks. Fans
• Enclosures _ Filters. Fuses. Heat
Shrink Tubing . Heat Sinks - Kits
• Knobs. Peripherals . Probes. Opto
• PCB Products • Potentiometers ......' ....

WESTBOROUGH. M ASS .
366-9684

BE LLEVUE. WASH .
. 881-8191

MONTREAL. QUEBEC
731-7441/256·7538

'"

~1986 CATALOG
CIRCLE READER SERVICENO. FOR FREE CO~Y

16K .99
64K 150ns . 1 .49

64K 200ns 1.25
256K 150ns 5.99 ALL

AAQjJe)&H NEW
2732A 4K x 8 300ns 32K 3 89 CURRENT

At. S· PRODUCTION
2764 8K x 8 300ns 64K 3. 9 PRODUCTS

~ 27128 16Kx 8 300ns 128K 6.99~
27256 32K x 8 250ns 256K 11.99 INSITg~NTS

jt·jjl'ljf.lM @ MOTOROLA

5516-25L 2K X 8 250ns 16K 3.29
6116-25L . 2K X 8 250ns 16K 3.29 AdwoncodMkroDcYi<c.;l

FULL LINE OF MICROPROCESSORS AVAILABLE
VVE ALSC> STC>Ct< _

~'~1. s-
• ••••• •

USA
.P.O. BOX 9100

WESTBOROUGH, MASS
1-800-343·0874

Call toll free for your copy

of our current flyer/catalogCEI

Consoic:Jc'fh!c Electronics.~
705 Watervliet Ave .,.Dayton, Ohio 45420-2599

National Wats 1-800-543-3568
In Dayton (513) 252-5662

TELEX NO. 288-229
CIRCLE81 ON FREEINFORMATION CARD

1-800-543-3568

BLANK PCB WITH 2716
CHAR . ROM . 2732 MON. ROM

SOURCE D ISKETTE - AOD $10

SET OF 2 CRYSTALS - AOD $7.50

$899#~RT_80
(COMPLETE KIT, 2K VIDEO RAM)

P.O. BOX 461565 • GARLAND. TEXAS 75046 • (214) 225-2309

FOR 8 IN .
SOURCE DISK

(CP /M COMPATIBLE)
ADD 510

Call or write for a free catalog on Z-80 or 6809 Single Board

Computers, 55-50 Boards, and other 5-100 products.

TERMS: Add 53.00 postage. We pay balance. Orders und er $15 add 75e handling. No
C.O.D . We accept V isa and Ma sterC ard . T exas Res. add 5 ·1 /S o ~ Tax. Foreign orders
(except Can ada) add 20 g

, P & H . Orders over 550 add SSe for in sur ance .

Digital Research Computers

SOLAR CELL SPECIAL: 4 In . Diameter Rated.45 VDC At 1.2
Amps Or Better. Brand New Units, Cosmetic Seconds, But
Perfect Electrically. '3.99 6/S20.

.-:en
w
::l
o
wa::t--------------------------t
~ THE NEW ZRT-80

~ CRT TERMINAL BOARD!
~ A LOW COST Z-80 BASED SINGLE BOARD THA T ONL Y NEEDS AN
o ASCII KEYBOARD . POWER SUPPL Y. AND VIDEO MONITOR TO MAKE A
o COMPLETE CRT TERM INAL. USE AS A COMPUTER CONSOLE. OR
:±j WITH A MODEM FOR USE WITH ANY OFTHE PHONE-LINE COMPUTERa:: SERVICES.
lL FEATURES:> * Uses a Z80A and 684 5 CRT
.... Con troller for powerful vide o
Z cap abil ities.
~ • RS232 at 16 BAUD Hate s Irom 7S
a:: to 19.200 .
« * 24 x 80 standard format (60 Hz) .
~ ... Optional formats from 24 x 80
o (50 Hz) to 64 lin es x 96 characters
W (60 Hz) .
.... ... Higher dens ity formats require up 10

s . ~::,d~l~n~~~K8~:06~1t~AR~~~
:J Gen . and USART c om bo rc.
> * 3 Terminal Emulation Modes wh ich ",-~o..;;:~__...
« are Dip Switch sele c table . Thes e
o include the LSI ·ADM3A. th e He ath
~ H·19 . and the Beehive .
a: * Composite or Spli t Video .
:::::l * Any po larity of video or syn c .
e * Inverse Video Cap ability.
LL * Small Size: 6.5 x 9 inches.
e * Upper & lower ca se with descend ers.
(/) * 7 x 9 Ch aracter Matrix .
::E * Requires Par. ASCII key bo ard .
a::
w
I­
w
i!=1-!=====:::::!------=::::::::::::::::::::::::::::::::::::::::::::::::::::::::~_l
o
l­
I­
t)
w
all--------------------------..;
::l
til
til
w
;;il--------------------------..;
til
...J
...J<'- -..J
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o
z
o
a:
I­
o
W
..J
W
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DISK DRIVES

LLLl IJ I ~ 1 1 I II I 1 \~ I I

rrl l l l ll l~' 51l~Gl\ \\ \W, \W - : ' . .
- /1 1/11 1 / 1 -" \

IBM PC/XT Compatible
Keyboard

~ ....................

Additional Add-Ons Available!

· Input:1l0V CHOHz' Output: +SVDC Ii 1SA, - SVDC Ii
O.SA, +12VDC Ii 4.2A, - 12VDCIi O.SA·Plugcompatible
connectors' Flts into IBM PC • Weight: 6 Ibs .

IBM-PS•••• • • • • . . • • • • • • • $119.95

Prometheus Modems
The ProModem 1200B/B S is a 1200/300 baud modem
card which plugs into IBM PC and XT. Provide s a third
serial Comport . Two versions available : 12008 (without
softw are) and 1200 B8 (with softwa re). The PM12 00BS
is supplied with powerful MITE co mmunica tions softwa re
fro m Mycroft labs.

PM1200B (withoutSollware) 5239 .95
PM1200BS (with MITE Software) 527 4.95

MEMORY EXPANSION KITS
IBM PC, PC XT and Compatibles

Th. iBM64K KItwIlllOCl"HM IMtTIOf)' In 6AK byW ,ncrem ents The Krt lS ~ple
10'"$I.... - JUst InMt1 the g. 64K RAI,4etups In the ptOvlded MX:lI.etsand let
the 2 groups 01a""tche, Con..,-"on documen tatIOn1f\Clude<l

IBM64K(Nine200ns 64K RAMs) $9.95

IBM PC AT
Each kit eomescomplele ....th m.... 1~llK dyNtnoCRAl,4sand dOCUlT'entahon
lor conve rSIOn

IBM128K(Nine 250ns 128K RAMs). . . . . $79 .95

IBM PCXT Equivalent
130 Watt Power Supply

UPGRADE YOUR PC!

APPLEN

Compatible
5'1<" Disk Drive
& Controller
Card ~
. Use , Stluga t1 SA390 mechan.cs • 1.(3K tlnnatled
storage' Color matChes Apple Comput er · 'fobrks ....tl'!
APOle Controlllr 01' other APOle·c ompatlble co ll trollers

~~1~ ~~~~~: :~d~3~~~k; !U:~I~Ul.;;t~
3 ' ~1-f x 8·9 /16 '"0' WI., 04'. Ibs Key : (I bl

ADD-514 (Di " Dn~' $149.95
ACC-l ICon'''''''''Ca" ,.. •.. $ 49.95

APPLE" lie Compatible
5V, " Half-Height Disk Drive

, Same specs as AOO-12 (le tt) except

ADD-lie. ~~t r.ol~e~n~.~~,!, $129.95

APPLE* Compatible
Key:a =Appie IlOt'II+ CARDS

b = Apple l ie

~ ..........~-. t -' '. '
~~"'f - ""t:';. -· J\ ..:.. '

~t,.::..~~ :.s · . 'i;;.~~ .... ..r.~

• Uses Ch,non Plnch-ty~mechaniCS' l.3K Iorm al1e<f
$I0ra91 ' 3S track ' • Su~r quoel • WOrks wrlh Apple
Coll t.ollert Of Olhllf" compa~bl.s IACC- lI nght • cern­
ple'- WIth connecto r - IU, I plug 1n10 )'Our con trolll'l'
, S 'l e 5'o"Wx l " 'H x Il l> ' WI. 04 lbs"'-Y. {a.b)

ADD-12.. • •. •. . . . . . . 5129 .95

APPLEN Compatible
5'1<" Half-Height Disk Drive

16K RAM Card (Language Card)
The ARC- 16K RAM Card allows the Apple " IIand 11 + co mputers to expand fro m 4BK to 64K .
Complete with instruct ions . Key: (a)
ARC-16K. $39.95

Z-80 CP/M Card
The AZ80 - 1 is So ft- card co mpat ible. Used with CP/ M related progr ams, Softwa re not
inclu ded . Key : (a,b)
AZBO-l .•• • . • • ••. .... . .. . .•. . •• • .. .. .. . . . • ... . .• .... $49.95

EPROM Burner Card
The AEB-2 allows user to progra m and work with standard EPROM s (27 16, 2732 & 2764).
Easy to use, on-board firmware. Menu co ntai ns the followi ng options: 'Nr ite. Read, Copy,
Compare, Blank-Ch eck and Monito r, Co mplete with inst ruc tions. Key: (a,b)
AEB-2 $69 .95

80-Column Card w/Soft Switch
The A80 -C is an gu-colomn ca rd desig ned for the Apple" IIand 11 + computers. The ca rd is
equipped wit h a soft swi tc h which allows easy hooku p for any monitor. The A80-C also
features inverse video capa bilities. This ca rd is simil ar to the Videx' " 80 col umn card.
Complete with instruct ions, Key: (a)
ABO-C. . • . . •. .. . . . . . . . • . . • .. • .•. . . ...• ... • •.. . . •• . . $74.95

Super Serial Card
The ASSC -P is a se rial car d with a pri nter mode . It gen erates stand ard RS-232C signals
and is similar to the Apple ' Su per Serial Card. Com plete with inst ructio ns , Key: (a,b)
ASSC-P. .. . . . . . . . . •.. .• . . • . . . . . . • . . . . • . . . . . . .. . . . . . $99.95

Parallel Graphics Printer Card w/64K Buffer
The APC-6 4K is a pa rallel graphics printer card with a 64K bu ffer and graphic du mp
capabilities. Complete with inst ructions. Key : (a,b)
APC-64K. . •• • • • . . . • . . . . ... . . . .. . . . . . • . . . .• • . . .• • . . $129 .95

80~Column/64K RAM Card
Extended BO-Co lumn/64K RAM Car d expa nds memory by 64K to give 12BK when used
with programs like VisiCalc · Com plete with instruct ions. Key : (b)
JEB64 $79.95

' APPlE , APPl E 11,11 ~. I!e , lie and MaCintosh ar e regl$le.ed trademar k, 01 APPlE Compu ters
"V1StCalc ISa regIStered t'ilIdemillrk 01 VIS! Corp Inc ··· Vldll X ISa regl$lered trademalk or Vldex Inc

. .: * * * * * APPLE"" Accessories * * * * * ' "

MPI 5 %" DISK DRIVE
. Use as a second disk drive' S4ngle­
sided ' Single /do uble densIty' Full­
hetght drive' 48 TPI • Documentation
included' weig ht: 3 7 Ibs

MPI51S•••••.•••. •• • •••• • $89.95

EXPAND TRS-80 MEMORY
TRS-80 MODEL I, III

Ea:n Krt comelcomplete wott\eoghl ~MS290 1l.JP(M1614116l 16K DynamIC
RA.l,4s and dOCume'ltahOtlIor converSion U odlll 1 161<IQLllpped "" th Ell­
PlnSoon Inlerbce can be exo- nded to <teK WIth 2 " Its Moclel III Can be
exO'-noed l rom 16K to 48K USlIIQ2 Klls Each KIt ",,11eXp.lM co mputer by
l EJ< llluements

TRS-16K3 200ns (Model III) $6.29
TRS-16K4 250ns (Modell) $5.49

TRS-80 COLOR AND COLOR II
Easy to Ins tall Kri comes com plete .....th 8 eacn 04 1604"1-20 (~OOns) 604K
DyN mlC RAMs and doc umentation lot con verSIon ConYCnts TRS-80 Color
Cl)l'I'lputcrs ¥with0 , E. ET. f and NC crrcc.t bOards 10 3:1?K Also coo verts
TRS·8.QCOlOI' Comp uter II 10 604K fl ex 005 or 05-9 reQwed to utIlize
lull 64K RAM on all co mpu ters
TRS-64K-2 $11.95

Update! TRS-80 MODEL IV, 4P Update!
Easy 10 Ins.l.all Klts come cc mp'ete 'Mlh TRS·641(,.2 t8 eill 041 &04,.. -20 (:I?OOns)
6.'" [)ynamoeRAl,4sl , TRS· 6.1(,.2PAJ.(8 ea 041&04·s plus P!U.ch lpj arodeccu­
mentillt,on 10. co rwerSiOfl

TRS-64K-2 Expa nd,Mo6elrv fr0fll 1&I'-S4K OI' Model lV
.. 4P from 641'-128K Iw/ Mem. DiP;)• •• • $11 .95

TRS-64K- 2PAL Expa nd , M~ IV Iw/ Ba.r;:k .. Whit.
Moniton only) from UK to 128K •• . . • 529.95

TRS-80 Accessories

The JE232CM a1lows connection 01standard serial RS232
prin ters.,modems. etc. to you r VIC-2 0 and e-64. A 4-pole
switch allows th e inversion of the 4 control lines. Com­
plete install at ion and operatio n instruct ions included.
• Plugs in to User A:>rt • Provides Sta ndard RS232 sig nal
levels ' Uses 6 sig nals (Transmit, Receive, Clear to Send.
ReQuest to Send. Data Terminal Read y, Data Set Ready).

JE232CM . . $39.95

VOICE SYNTHESIZER
FOR COMMODORE VIC-20 AND C-64

Plug-In - Talking in Minutes!
JE520CM• ••• • • • •• • • • ••. • $99.95
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" .........8 Chips - 21 Minutes I

Mitsumi 54·Key
Uneneoded
All-Purpose
Keyboard

Cherry
Keyboard

Erases all EPROMs,Erases up 10 8 ch ips witt,.n 21 minutes (1 chip
In 15 minutes ),Maintain s con stant exposure distance 01 one inch
Specia l condu clrve foam liner eliminates stallc bUild-up Built-in
safely lock to prcycnt UV exposu re. Compac t - only 9001.. x
370Vl x 2.60'H Complete With holding tray for 8 chips

DE-4 UV-EPROM Eraser• ••••• $ 7 4. 95
UVS-llEL Replacement Bulb $16.95

• 7-bit para llel ASCII ' Full Upper Case, Full LO'Ner Case
except I, m, n, 0 and p. • Cursor keypad ' SPST mecha ni­
cal keyswitches • 26 -pi n heade r connector' Colo r: white
• Size : 18"L x 614 'W X 1'. "H • Spec incl uded

KBB201 (1700available) 519 .95

DDE-1FH
DDE-2HH

HDDE-1FH

- UV-EPROM ERASER .

• SPST keyswitches • 20 pin ribbon cab le connection
• Low profile keys ' Feature s: c ursor contro ls, contro l,
caps (lock), funct ion , enter and shift keys : Color (key­
caps) : grey · Weight: 1 lb . • Pinout inc l. • Size: 13" '1.... x
4\,4 'W x 3,4"H
KB54 $14 .95

74-Key
ASCII

2lbs. $29.9S
4lbs. 539.9S

••

4-CHANNEL SWITCHING POWERSUPPLY
• Mic roprocessor,mini-com puter, term inal , medical equipment and
proce ss con trol ap plications ' Input: 90- 130VAC, 47-440Hz ' Out­
put: +5VDC@ SA, - SVDC Ii l A; +12VDC Ii 1A, - 12VDC @l A
• Line regul ati on s: ± 0.2% • Ripple : 30mV p-p • Load regulat ion :
± 1% · Overc urrent protection· Adj: 5V main outp ut ± 10% ' Size:
611'1.... x 11, 'W x 4- 15/1 6"H • V't"eight: 1~ Ibs.

FCS-604 A . • • •••••• •• •••••• . ••• $ 69 .9 5

video gam.. . Input: 11S/230VAC, SO/60Hz ' Outp ut . +SVIi 5A.
+12V @1.8A. +12VIi 2A, -12V Ii O. SA · UL recognized ' CSA
ce rtifie d ' Size : 73t1...x 6-3 /16'W x 1Si"H • Weight: 2 Ibs .

MRM 174KF $39.95

KEPCOITOK 4-QUTPUTSWITCHINGPOWERSUPPLY
• Ideal for disk drive needs of CRT termin als, microcomputers and

Power/Mate Corp . REGULATEDPOWERSUPPLY
• Inpu t: 105-125/2 10-2 50VAC @ 47-63Hz • Line reg ulat ion:
:t o.05%- • Three mounting surfaces' Overvof taqe protection ' UL
recogn ized · CSA cert ified
JWt No, Output SLz.

EMAS/6B SVli3N6V@2.SA 4'."Lx4"Wx2\>"H
EMAS/6C SVli 6A16V@SA S~"Lx4 '.'Wx2'. "H

CIRCLE 114 ON FREE INFORMATION CARD

110 Minim lllTl Ordet - u s. f un6l ONy CA RMicMnU : Add S~s-.. Tal[ Spec SftMU-3OC Ndl
snlppino;t: Add 5lllo plull1.50 InMl~ Sendl1~IotFREEf"5..l1itnKoCMabg ~!M.tJiedtoCNn9t

s.ttd~~~Iftt~k)~. AIotttltJr s..lu F1y9r-FRE£1

L:::::::~:=:::.-JJem!frS I VISA" I
1355 SHOREWAYROAD, BELMONT,CA 94002

10/85 PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043

Intelligent 300/1200
Baud Modem with Real
Time Clock/Calendar

30022 Nation8l logk: O. tIi Book Set (1984 ). . . . , •••.. $24 .95
\ibl_' I & l l 3485 ~~
ConlUl ,.,ll:ltlN.bOIIOIINatoonar, TIl Cl"Odud..... and C04000Illm-ty
Thos ,ncJ...o.s 7400 . 74L S AS lS Ind Al S s..-.., deW;.., and
l,IMS04HC f 1411(;/ So4HCT / 7. HCT h ogl'! SPHd "" e.o CUOS 111m",
M~ / HC .....~ and Cl,M)S LSI I Yl Sl

• I

300 13 Zilog 0 8t11 Book (1984) . . . . . . . . . . . . . . . $9 ,95
'-lo<:roptoc n tof ' and SuPOO<1 ChIp' (8049~ll

2101130 Intel U 8mory Com pon ents Hnd bk. (1983/84)• . • . $14.95
ContJlln, aMApohcatoOn, Not. ' . Artoclt Rt'pIVItl. Dllta SltH"l OI~r
~"'lln ,nlormatlon on Ink!l ', RAM" DRAAA.. EPR{)t,l.. EJf'ROIot. and
B",bbl . IHmor.. , lUO Da9"1

Intersil 0.1.1Boo« (19a.). • • •.. • •
Ccmpll! l. L"... (965 prqHl

The ProModem'" is a Bell 212A (300/ 1200) Intelligent
stand-alone mode m • Hayes com mand set co mpatibl e
plus an additional extended command set · Shown wit h
alpha nume ric d isplay option.

PM1200 RS-232 Stand-Alone Unit $299 .95

OPTIONS FOR ProModem 1200
PM-CO M (ProCo m Com munICation Son",a'e )• •• • • • , • •• $79 .95

Pl..M ItlKlfy Oper aling Syslem
PM-OP (Op IlOII ' Processor)• • •••• • ••• • • • • • • • • • 5 79.95
PMo- 64K (Option, Processo r Memory - 604K). , • •••••• S 8.49
PM-ALP (Alphanumenc Dlsplayl" ., •• " • • • • " , . 579.95

Muffin-Style a n d
Sprite-Style Fans

MUF6Q (S PN3·1 5· 2462)
Howard Indu stries (4 68 'SQ .60cfm). , •• 59.95

. ....... SU2C7 ReYeRe Flow
EG&GRotran 13 125' SQ , 32cfm)••• • , 5 9.9 5

2301143 Inl .l MlCrosystem Components Hndbk. (1983/ 84) $19. 95
eont a"', o.\f.$hHt$ 0IIanoIl1\ltIr' Uc;roptoces tOfl &~Ilt' ...a!, ­
2 vo1utnnr7515 Pf1G':SJ



PERSONAL DEFENSEANDPROPERTYPROTECTION
UTILIZE SPACE AGETECHNOLOGY.
CAUTION THESEDEVICESCANBE HAZARDOUSANDMAY SOON
BEILLEGAL.
POCKETPAIN FIELDGENERATOR- IPG50
Assembled $64.
IPG5 Plans 58.00 IPG5K Kit/Plans $44.
PHASORPAINFIELDCROWDCONTROLLER - PPF10
Assembled ........ .. 5250.00
PPFl .......Plans.......$15.00 PPFl K....Kit/Plans $175.oo
BLASTER- Providesaplasmadischarge capableofpuncturing
a can. Produces a 100,000 WATT PULSE. .
BLS10 ASSEMBLED 589.50
BLSl . . PLANS .. $1 0.00 BLS1K . . KTI/PLANS .. S69.50
PLASMA STUNGUN· Veryintimidating andaffective5to10
feet 100,000 VOLTS
1TM10 ASSEMBLED S99 .50
1TM1 . . PLANS .. S10.00 ITM1K . . KIT/PLANS . .S69.50
RUBYLASERRAYGUN- Intense visbleredbeamburns and
weldshardest ofmetals. MAY BE HAZARDOUS.
RUB3A II Parts Available for Completing Devlce$20.00
CARBONDIOXIDE BURNING,CUTTINGLASER - Pro­
duces acontinuousbeamofhighenergy.MAYBEHAZARDOUS.
LC5..AII Parts Available fo r Complet ing Device ..$20.00
VISIBLELASERLIGHTGUN- produces intense red beamfor
sighting. spottinq , etc. Hand heldcomplete.
LGU3..Plans..SlO.oo(Kit & Assembled Units Available)
IR PULSED LASER RIFLE - Produces 15-30waninfra-red
pulsesat 200-2000 persec.
LRG3 AII Parts & Diodes Avaiiable SlO.oo
BEGINNERSLOW POWERVISIBLE LASER - Choice of
red.yellow. green-provides anexcellentsourceofmonochromatic
light.
LHC2 Plans SS.00 LHC2K Kit. S34.50
SNOOPERPHONE- Allowsusertocall hispremises and listen
inwithout phone everringing.
SNP20 Assembled 589.50
SNP2 Plans 59.00 SNP2K Plans/Kit. SS9.50
LONG RANGEWIRELESSMIKE - Miniature device clearly
transmitswell over onemile. Supersensitive, powerful.
MFT1........Plans....:...$7.oo MFT1K.....Plans/Kit.....$49.50
WIRELESS TELEPHONE TRANSMITTER - Transmitsboth
sidesofphoneconversationover onemile,shutsoffautomatically.
VWPM5......Plans......58.00 VWPM5K...P1ans/Kit...S39.50
PWM5---LONG RANGESUPER EAR WITHWIRELESS
ATTACHMENT
PWM5 Plans . .. $10.00 PWM5K . • Kit .. S139.50
PWM50 Assembled and Tested $169.50
Our phone ISopen fororders anybme.Techniciansareavailable 9-1 1
a.m.,Mon-Thursforthoseneedingassistance orinformation.Send
$1 .00forcatalog of hundreds more~milar devices. Send check, cash,
MO. Visa. MC. CODto: INFORMAnON UNLIMITED

DEPT R8 .PO. Box 716. Amherst . N. H. 03031 Tel : 603·673·4730

CIRCLE 72 ON FREE INFORMATION CARD

CIRCLE 291 ON FREE INFORMATION CARD

WITH SLEEVE, lABEL, AND BOX
IUDAD SS/DD-3'5t1: (~p l .) 1017Uu, l OOI7 00tu , 5OO/£7tu
I UD1D SS/DD-Shndnd IO/82{u, l00/BOtu , 5OOI7U eill
I UD2D DS/ DD UBI1, etc) . 10/ 'J l{e~, l OO/ 89{ u, 5OO/86('e~

~ ~/~~ 7~h)~50/64(U . 5OO/£ 1{u, l OOO/~t~
IODIN SS/OD- Shndnd l OOI7 04{u. 5OO171(u, l OOO/68( e~
1UD2N DS/ DD-UBl'I , etc) lOO/~u, 5OO/9O(u , lOOOI77{e~

New MFJ-1024 Active Receiving
Antenna mou nts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload. Switch be­
tween two receivers. Select auxiliary or

active antenna. Gain control. " ON"
LED. Remote unit, 3x2x4 in. Control,
6x2x5 in. 12 VDC or 110 VAC with

optional adapter,
MFJ-1312, $9.95.

$1291~S45Qll
shippl"'ll

Order from MFJ and try it. If not delighted,
return within30 days for refund (less shipping).

One year unconditional guarantee.
Order today. Call TOLL FREE 800-647-1800.

Charge VISA, MC . Or mai l check , money order.
Write for free catalog. Over 100 products.

I : I I . ' : I I

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

CIRCLE 105 ON FREE INFORMATION CARD

Call 601-323-5869 in Miss., outs ide continental
USA, tech/order/repair info. TELEX 53-4590.

MFJ FNr::t~~::lflDS,
Box 494, Mississippi State, MS 39762

•••••••••••••••••••••••••••••
i THE BEST PRICES i
: DISK SALE FROM SSa: :

~=:1 ~~r:~U;;: ~~~~:.t~O;.:~:i-:~~;r~..:~~: -b~:·~*f1D.1rou :
~:·~~ht~~.rexe;~~ i ~ r=ed:n~~:r~::.:slSC;r-;~;O:l~~:.:h:~HE;ll •
UCI: SATISFACTION 6UARltllT EE.' Li f.U • • rep l~ct'...,t w~r r &nt y ! •

•••••••••••••••'2 •

•••••••••••• •• •• •• •• •• •· ~~ .• •• •
: ~~tE~u~~bert,y§~ t~t:-~~l1 , :
• ~~ ~i~;~~sr~~~ ~~2S!~d~~~~~ ~~~!~del;;~ud~ :lL•
• order s I ncl ud e d~vtl_ phone" s t reet ~ddress. I'l1n1_ order •
• S15 . l'ton.y-b~ck 30 d~y satis f .action gu.aroant u ! •

• •:UNITECH (800)343-0472 :
• INMASS: (617l"UNI-TECH". •
: 20R HURLEY ST. CAMBRIDGE, MA OEMI :
• ••••••••••••••••••••••••••••••

CIRCLE 290 ON FREE INFORMATION CARD

.15

.25

$1.50
$1.65
$1.50
$4.95
$6.25

$ 99.95
$225.00
$ 10.00
$ 4.25
$ 2.50
$ 8.95
$ 3.95
$ 5.25
$ 12.95
$ 12.95

8087-3
80287-3
8088
8085-2
8243
8250
8253-5
8255-5
8272
8274

STATIC RAMS

4164-150ns
41256-150ns

CALL US FOR YOUR
OTHER I.C NEEDS!
WE STOCK 74LS,74S,
7400, CMOS , LINEAR,
AND MANY MORE I.C'sl

2716-4 Ons
2732-450n8
2764-25008
27128-250n8

··SPECIALS··
74LS139 .25 74S02
74LS161 .25 74S51
LM350K 2.00 74S74 .30
CAP: 10000uf 25V .50

10000uf 50V .50
TRANSFORMER: AC ADAPTOR

IN: 117/60BZ
OUT: 12VAC(CT) 250mA

$$ 1.00 ea.

CIRCLE 257 ON FREE INFORMATION CARD

2114LP-200ns
2114LP-150ns
6116P-4
6264P-150ns
6264LP-150ns........

(f)

~
z
oa:
t­
O
W
-l
W

o
is«
a:

132



CIRCLE 278 ON FREE INFORMATION CARD

o
oo
OJ
m
:Il

CD
ex>
U1

133



(fJ
o
Z
o
a:
I­
o
W
...J
W

o
o
<{
a:

134

2101 256.4 (4 50na) 1.95 1702 2 56x 8 (1...) 4 .95 32 .768 KHz .9 5
5101 256x4 (45OnsIlCMOS) 3 .95 2708 1024x8 (450ns) 3 .95 1.0MHz 2.95
2102·' 1024)(4 (45Ons) .89 2758 1024x8 (450nsIl5V) 4.95 1.8432 2.95 1.0MHz 5 .95 8 .0
2102L -t 1024x1 (45On oIlLP ) .99 271 6-6 2048x8 (650ns) 2.29 2 .0 1 .95 1.8432 5 .95 10.0
2102L-2 1024x1 (25On oIlLP) 1.45 2716 204 8)(8 (45Ons1l5V) 2.49 2.0971 52 1.95 2.0 5 .95 12 .0
2125 1024.' (45.... ) 1.95 271&-' 2048x8 (350nsIl5V) 3.95 2.4576 1.95 2.4576 5 .95 12 .480
21'1 256x4 (450n.) 2 .49 TM52516 2048x8 1450naU5V) 3.95 3.2768 1.95 2.5 4 .95 15 .0
2112 256x4 (450n.) 2.99 TMS2716 2048x8 (450ns) 6 .75 3.579545 1.95 4 .0 4 .95 16 .0
211 4 1024.4 (4500_' .99 TMS 2532 4096x8 (450nsIl5V) 3.95 4 .0 1.95 5.0668 4 .95 18 .432
2114L-4 1024)(4 145Ono1lLP) 1 .09 2732 4096 ><8 (45OnsIl5V) 2.49 4 .032 1.95 6.0 4 .95 20 .0
2114L·2 1024.4 1200no)(LP) 1 .49 2732A 4096x8 125Ons1l5V1l21V PGM) 2.69 5 .0 1.95 6 .144 4. 9 5 24.0
2114L-1S 1024x4 (15On oIlLP) 1 .95 2732A-2 4096x8 (2oonsIl5VIl2 1V PGM) 4.95 5.0688 1 .95TeSS1. 1024x4 (650nsIlCMOS) 4 .95 27C64 8192x8 125OnsIl5VIlCMOS) 7 .95 5.185 1.952141 4096)(1 (200ns) 2.95 2764 8192><8 145Ons1l5V) 2.29 5.7143 1 .952147 4096x1 (55 ....) 3 .95 2764-200 8192x8 12oono1l5V) 4.95 6.0 1.95 74LSOO2148 1024x4 (70ns) 4 .95 TMS2564 8192x8 1450noIl5V) 8.95 6.144 1.95TMS4044-4 4096x1 (450na) 1.95 MCM68764 8192x8 (450ns)(5V)(24 pin) 16 .95 6.5536 1.95 74LSOO .16 74LS191 .49
TMS4044-2 4096x1 (250ns) 2 .95 MCM68766 8192x8 (350ns)(5V)(24 pin) 17 .95 8 .0 1.95 74LS01 .18 74LS192 .6 9
UPD410 4096x1 (100ns) 3 .95 27128 16384x8 (250nsll5VJ 3 .49 10 .0 1.95 74LS02 .17 74LS193 .69
MK4118 1024x8 (250na) 9 .95 27C 256 32768x8 (250noIl5VlICMOS) 15 .95 10.738635 1.95 74L503 .18 74LS194 .69
TMM2016-150 2048x8 (150ns) 1.69 2n56 32768x8 (250nsIl5V) 9 .95 12 .0 1.95 74LS04 .16 74LS195 .69
TMM2016-100 2 04 8 x8 (100na) 2 .49 5V-Singl e 5 Vatt Suppty 21V PGM -Prog,i!"' a t 21 Vatu ~ 14.31818 1.9 5 74LS05 .18 74LS196 .59
HM6116-4 2048x8 (200na)(CMOS) 1.79 15 .0 1.95 74LS08 .18 74LS197 .59
HM6116·3 2048)(8 (150noIlCMOS) 1.89 16.0 1.95 74LS09 .18 74LS221 .59
HM6116-2 . 2048x8 (120na)(CMOSI 2 .95 ****HIGH·TECH**** 17.430 1.95 74LS10 .16 74LS240 .69
HM6116LP-4 2048x8 (200noIlCMOSlILP) 1.89 18 .0 1.95 74LS11 .22 74LS241 .69
HM6 116LP-3 2048:it8 (150noIlCMOSlILP) 1.99 18 .432 1.95 74LS12 .22 74LS242 .69
HM611 6LP- 2 2048x8 (120nsIlCMOSlILP) 2.95 NEC V20 jlPD70108 $2095 20 .0 1.95 74LS13 .26 74LS243 .69
TC5516 2048)(8 (250nsIlCMOS ) 3 .95 22 .1184 1.95 74LS14 .39 74LS244 .69
Z-6132 4096x8 (300nollQSTAT) 19 .95 24 .0 1.95 74LS15 .26 74LS245 .79
HM6264p·15 8192)(8 (15On oliCMOS) 4 .75 REPLACES BOBB TO SPEED UP IBM PC 10·401lfD 32 .0 . ~ ~95

74LS20 .17 74LS247 .7 5
HM6264Lp·15 8192x8 115OnoIlCMOSIlLP) 4 .95 74LS21 .22 74LS248 .69
HM6264lp·12 8192x8 (12On oIlCMOSIlLP) 5 .95 * HIGH SPEED ADDRESS CALCULATION IN 74LS22 .22 74LS249 .99

l P-Low power Q..atat:Qu. ai-S tatic 74lS26 .23 74lS251 .49
HARDWARE 74LS27 .23 74LS253 .49

DYNAMIC RAMS * PIN COMPATIBLE WITH 8088 74LS28 .26 74LS256 1.79
74LS30 .17 74lS257 .39

TMS4027 4096)(1 (25On o) * SUPERSET OF 8086/8088 INSTRUCTION 74LS32 .18 74LS258 .49
2107 4096)(1 (200na) SET 74LS33 .28 74lS259 1.29
MM5280 4096)(1 (300..0) 74LS37 .26 74LS260 .4 9
TMS4050 4096)(1 (300na) * LOW POW.ERCMOS 74LS38 .26 74LS261 1.49
UPD411 4096)(1 (300na) 74LS40 .17 74LS266 .39
TMS4060 4096)(1 (300na) 74LS42 .39 74LS273 .79
MK4108 8192x1 (200na) 74LS47 .59 74LS275 1.95
MM5298 8192x1 (250na) 74LS48 .69 74LS279 .39
4 116- 2 50 16384x1 (25On a) 74LS49 .69 74LS280 1.98
4 116-200 16384x1 (200na) 74lS51 .17 74LS283 .59
4116-150 16384x1 (150na) 74L554 .22 74LS290 .89
4 116 -120 16384)(1 (120na) 74LS55 .22 74LS293 .89
2118 16384)(1 (150na)(5v) 74LS63 .89 74LS2l)5 .69
MK4332 32768)(1 (2oona) 74LS73 .29 74LS298 .69
4164-200 65536)(1 (200naH5v) 74LS74 .24 74LS299 1.49
4164-150 65536x1 (150na)(5v) 74LS15 .29 74LS322 3.95
4 164-120 65536 x1 (120na)(5vl 74LS76 .29 74LS323 2.49
MCM6665 65536x1 (200na),(5v) 74LS78 .49 74LS324 1.75
TMS4164 65536x1 (150naU5vl 1.95 74LS83 .49 74lS348 1.29
41M·REfRESH 65536x1 (150naH5V)(REFRESH) 2 .95 74LS85 .49 74LS352 1 .29
TMS4416 16384x4 (150na)(5v) 4 .95 74LS86 .22 74LS353 1 .29
41128-150 131072)(1 1150nall5_) 5.95 74LS90 .39 74LS363 1 .35
41256-200 262144x1 (200noll5 _) 3 .19 74LS91 .8 9 74LS364 1.95
41 256-150 262144)(1 (15On a)(5v) 3 .29 74L592 .49 7 4LS365 .39

5v-Singl. 5 Von Supply REFRESH-Pin 1 Refr..h 74lS93 .39 74LS366 .39
74LS95 .49 74LS367 .39
74LS96 .49 7 4LS368 .39
74LS107 .34 74LS373 .79
74L5109 .36 74LS374 .79
74LS112 .29 74LS375 .95
74LS113 .34 74LS3n .79

8031 74LS114 .34 74LS378 1.18
8035 74LS122 .4 5 74LS379 .95
8039 1n1 4.95 74LS123 .4 9 7 4LS385 3.90
8080 1791 9.95 74LS124 2.75 74LS386 .45
8085 1793 9.95 74LS125 .39 74LS390 1.19
8085A-2 1795 12 .95 7 4LS126 .39 74LS393 .79
8086 1797 12 .95 74LS132 .39 74LS395 1.19
8087-2 2791 19 .95 74LS133 .49 7 4 LS396 1 .89
8087 2793 19 .95 74LS136 .39 74LS399 1. 49
8088 2795 29.95 74LS137 .99 74LS424 3.95
8068-2 2797 29. 95 74LS138 .39 74LS447 .95
8089 6843 19.9 5 74LS139 .39 74LS490 1.95
8155 8272 4 .95 7 4LS145 .99 74LS540 1.49
8155-2 UPD765 4. 95 74LS147 .99 74LS541 1.49
8156 MB8876 12 .95 74lS148 .99 74LS624 1.95
8185 MB68n 12 .95 74LS151 .39 74LS640 .99
8741 1691 6. 95 74LS153 .39 74LS645 .99
8748 2143 6.95 74LS154 1.49 74LS668 1.49
8749 74LS155 .59 74LS669 1.29
8755 74LS156 .49 74LS670 .89

74LS157 .35 74LS67414.95
74LS158 .29 74LS682 3.20
74LS160 .29 74LS683 3.20

TMS99531 9 .95 74LS161 .39 74LS684 3.20
TMS99532 19.95 74LS162 .49 74LS685 3.20
ULN2003 .79 7 4LS163 .39 74LS688 2.40
3242 7 .95 74LS164 .49 74LS689 3.20
334 1 4 .95 74l$165 .65 74LS783 22.95
MC3470 1.95 74l$166 .95 81 LS95 1.49
MC3480 8 .95 ~ 74LS168 .95 81LS96 1.49
MC3487 2.95 7 4 LS169 .95 81LS97 1.49
11C90 13.95 74LS170 .8 5 81LS98 1.49
95H90 7 .95 74LS173 .49 25LS25184.13
2513·001 UP 6.95 74LS174 .39 25LS2521 2.80
25 13- 00 2 LOW 9.95 7 4 LS175 .39 25LS2538 3.7 4
AY5-2376 11. 9 5 7 4l$18 1 1.49 2SLS2569 2.80
AY5·3600 STD 11 .95 7 4LS189 4 .95 26LS31 1.95
AY5-3600 PRO. 11.'35 74LS1~0 .49 26LS32 1.95
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7400 CMOS VOLTAOE REOULATORS
7400 .19 7483 .50 74172 5.95 4000 .2 5 4528 .79 A new family of high speed CMOS logic featuri ng TO-220 CASE PACKAGE
7401 .19 7485 .59 74173 .75 4001 .19 4529 2.95 the speed of low power Schottky (Bns typical gate prop- 780ST .49 7905T .59
7402 .19 7486 .35 74174 .8 9 4002 .2 2 4531 .95 __I.oombinedwrththeodv._ofCM05, 7S0ST .49 7908T .5 9
7403 .19 7489 2.15 74175 .89 4006 .6 9 4532 1 .95 very k>wpowet' consumption, superior noise immunrty, 7812T .49 7912T .59
7404 .19 7490 .39 74176 .89 4007 .22 4538 .95 and improved output drive . ?81ST .49 7915T .59
7405 .2 5 7491 .40 74177 .75 4008 .8 9 4539 1.95 74HCOO 7824T .49 7924T .59
7406 .29 7492 .50 74178 1.15 4009 .39 4541 1 .29

TO-3 CASE PACKAGE7407 .29 7493 .35 74179 1.75 4010 .3 9 4543 .99 74HC: Operate at CMOS logic levels and are idea l
7408 .24 7494 .6 5 74180 .75 4011 .19 4553 5 .79 for new. ad-CMOS designs. 7805K 1.39 7905K 1.49
7409 .19 7495 .55 74181 2.25 4012 .2 5 4555 '.95 74HCoo .59 74HC166 2.95 7S1ZK 1.39 7912K 1.49
7410 .19 7496 .70 74182 .75 4013 .3 5 4556 .95 74HC02 .59 74HC174 .99 7815K 1 .39 7915K 1:49
7411 .25 7497 2.75 74184 2.00 4014 .6 9 4558 2.45 74HC04 .59 74HC175 .99 7824K 1.39 7924K 1.49
7412 .30 74100 2.29 74185 2.00 4015 .29 4560 4.25 74HC08 .59 74He193 1.25 TO-92 CASE PACKAGE
7413 .35 74105 1.14 74189 2.99 4016 .29 4569 3.49 74HC10 .5 9 74HC194 1.04 78L05 .49 ?9l0S .697414 .49 74107 .30 74190 1.15 4017 .49 4581 1.95 74HC11 .5 9 74HC195 1.09 78L12 .49 79L12 .697416 .25 74109 .45 74191 1,15 4018 .69 4582 1.95 74HC14 .79 74HC238 1.35

78L1S .49 79L15 ,697417 .25 74110 .45 74192 .79 4019 .3 5 4584 .69 74HC20 .59 74HC240 1.89
7420 .19 74111 .55 74193 .79 4020 .5 9 4585 .7 5 74HC27 .5 9 74HC241 1.89 OTHER VOLTAGE REGS
7421 .35 74116 1.55 74194 .8 5 4021 .69 45151 12 .95 74HC30 .59 74HC242 1.89 78M05C 5voJt 'h amp TO-22O
7422 .35 74120 1.20 74195 .85 4022 .69 4702 12.95 74HC32 .69 74HC243 1.89 LM323K 5woft 3wnp TO-3
7423 .29 74121 .29 74196 .79 4023 .25 4724 1.50 74HC51 .5 9 74HC244 1.89 LM338K Adj. 5am • TO·3
7425 .29 74122 .45 74197 .75 4024 .49 74COO .29 74HC74 .75 74HC245 1.89 78H05K 5voh: s-np TO-3
7426 .2 9 74123 .49 74198 1.95 4025 .2 5 74C02 . .29 74HC75 .8 5 74HC2S1 .89 78H12K 12voft5amp TO·3
7427 .29 74125 .45 74199 1.35 4026 1.49 74C04 .29 74HC85 .35 74HC257 .8 5 78P05K Swoft 10amp TO·3
7428 .4 5 74126 .45 74221 1.35 4027 .39 74C08 .29 74HC86 .69 74HC259 1.39 UA78540 FAIRCHILD DIP
7430 .19 74128 .55 74246 1.35 4028 .65 74C10 .29 74HC93 1 .19 74HC273 1.89
7432 .29 74132 .45 74247 1.25 4029 .69 74C14 .59 74HC107 .79 74HC299 4.99
7433 .45 74136 .50 74248 1.85 4030 .39 74C20 .2 9 74HC109 .79 74HC367 .99 LINEAR7437 .29 74141 .65 74249 1.95 4034 1.45 74C30 .29 74HC112 .79 74HC368 .99
7438 .29 74142 2.95 74~51 .75 4035 .6 9 74C32 .3 5 74HC125 1.19 74HC373 2.29 LM301 .34 NE570 2.957439 .79 74143 5.95 74259 2.25 4040 .6 9 74C42 1.19 74HC132 1 .19 74HC374 2.29 LM301H .79 NE571 2.497440 .19 74144 2.95 74265 1.35 4041 .75 74C48 1.79 74HC133 .69 74HC390 1.39 LM3Q7 .40 NES90 2 .507442 .49 74145 .60 74273 1.95 4042 .5 9 74C73 .65 74HC138 .99 74HC393 1.39 LM308 .65 NE592 .987443 .65 74147 2.49 74276 1.25 4043 .85 74C74 .59 74HC139 .99 74HC4017 1 .99 LM308H 1.15 LM709 .5 9
7444 .69 74148 1.20 74278 3.11 4044 .69 74C76 .80 74HC148 1 .19 74HC4020 1 .39 LM309H 1.95 LM710 .757445 .69 74150 1.35 74279 .75 4045 1.98 74C83 1.95 74HC151 .89 74HC4024 1.59 LM309K 1.25 LM711 .797446 .89 74151 .55 74~83 2.00 4046 .69 74C85 1.49 74HC153 .89 74HC4040 1.39 LM310 1.75 LM723 .497447 .8 9 74152 ' .6 5 74284 3.75 4047 .69 74C86 .35 74HC154 2.49 74HC4049 .8 9 LM311 .59 LM723H .557448 .8 9 74153 .5 5 74285 3.75 4048 .69 74C89 4.50 74HC157 .89 74HC4050 .89 LM311H .89 LM733 .987450 .19 74154 1.49 74290 .95 4049 .2 9 74C90 1.19 74HC158 .95 74HC4060 1.29 LM312H 1.75 LM741 .29
7451 .23 74155 .75 74293 1.29 4050 .29 74C93 1.19 74HC161 1 .15 74HC4075 .69 LM317K 3.49 LM741 N·14 .35
7453 .23 74156 .65 74298 .8 5 4051 .69 74C95 .99 74HC163 1 .15 74HC4511 2.39 LM317T .95 LM741H .407454 .23 74157 .55 74351 2 .25 4052 .6 9 74C1S0 5.75 74HC164 1 .25 • 74HC4538 2.59 LM318 1.49 LM747 .69
7460 .23 74159 1.65 74365 .65 4053 .69 74C151 2.25 74HCTOO LM318H 1.59 LM748 .59
7470 .35 74160 .85 74366 .65 4056 2.19 74C154 3.25 LM319H 1.90 LM1014 1.19
7472 .29 74161 .69 74367 .65 4060 .69 74C157 1.75 74HCT: Direct. drcc-ln repCaeementsfCKLS TILand LM319 1.25 LM1303 1.95
7473 .34 74162 .85 74368 .65 4066 .29 74C160 1.19 can be intermixed with 74LS in the same circuit. LM320 . " 7900 LM1310 1 .49
7474 .33 74163 .69 74376 2.20 4068 .39 74C161 .99 74HCTOO .69 74HCT193 1 .39 LM322 1.65 MC1330 1.69
7475 .45 74164 .85 74390 1.75 4069 .19 74C162 1.19 74HCT02 .69 74HCT194 1 .19 LM323K 4.79 MC1349 1.89
7476 .35 74165 .8 5 74393 1.35 4070 .2 9 74C163 .99 74HCT04 .69 74HCT195 1 .29 LM324 .49 MC1350 1.19
7480 .59 74166 1.00 74425 3.15 4071 .22 74C164 1.39 74HCT08 .69 74HCT238 1.49 LM329 .65 MC1358 1.697481 1.10 74167 3 .75 74426 .8 5 4072 .22 74C165 2.00 74HCTtO .69 74HCT240 2 .19 LM331 3.95 MC1372 6 .95
7482 .95 74170 1 .65 74490 2.55 4073 .22 74C173 .79 74HCT11 .69 74HCT241 2 .19 LM334 1.19 LM1414 1.594075 .2 5 74C174 .99 74HCT20 .69 74HCT242 2 .19 LM335 1.40 LM1458 .494076 .5 9 74C175 .99 74HCT27 .69 74HCT243 2.19 LM336 1.75 LM1488 .494077 .29 74C192 1.49 74HCT30 .69 74HCT244 2 .19 LM337T 1.89 LM1489 .494078 .29 74C193 1.49 74HCT32 .79 74HCT245 2.19 LM337K 3 .95 LM1496 .85- . 74S00 4081 .22 74C195 1.39 74HCT14 .85 74HCT251 1.09 LM338K 3.95 LM1558H 3.104082 .22 74C2oo 5.75 74HCT75 .95 74HCT257 .99 LM339 .59 LM1800 2.3774500 .29 745134 .50 74524' 1.49 4085 .79 74C221 1.75 74HCT86 .79 74HCT259 1 .59 LM340 . ..7800 LM1812 8 .2574502 .29 745135 .89 745244 1.49 4086 .8 9 74C240 1.89 74HCT138 1.15 74HCT273 2.09 LM348 .8 9 LM1830 3.5074503 .2 9 745138 .7 9 745251 .79 4093 .49 74C244 1.89 74HCTt39 1.15 74HCT299 5.25 LM350K 4.95 LM1871 5.4974504 .29 745139 .79 745253 .79 4094 2 .49 74C373 1.99 74HCT151 1.05 74HCT367 1.09 L.M350T 4.60 LM1872 5 .4974505 .29 745140 .55 745257 .79 4098 1.49 74C374 1.99 74HCT154 2.99 74HCT373 2.49 LM358 .59 LM1877 3.5274508 .35 745151 .79 745258 .95 4099 1.45 74C901 .39 74HCT157 .99 74HCT374 2.49 LM359 1.79 LM1889 1.9574509 .40 745153 .7 9 745260 .79 14409 12 .95 74C902 .85 74HCT158 .99 74HCT393 1.59 LM376 3.75 LM1896 1.7574510 .29 745157 .7 9 745273 2.39 14410 6.95 74C903 .85 74HCTt61 1.29 74HCT4017 2.19 LM377 1.95 ULN2003 .7974511 .35 745158 .95 745274 19 .95 14411 9.95 74C905 10 .95 74HCT164 1.39 74HCT4020 1.59 LM378 2.50 XR2206 3.7574515 .35 745161 1.29 745275 19 .95 14412 6.95 74C906 .79 74HCT166 3.05 74HCT4040 1.59 LM379 4.50 LM2877 2.0574520 .29 745162 1 .95 745280 1.95 14419 4 .95 74C907 .79 74HCT174 1.09 74HCT4060 1.49 LM380 .89 LM2878 2.2574522 .35 745163 1.29 745283 3.29 14433 14.95 74C908 2 .00 74HCT175 1.09 74HCT4538 2.59 LM380N-8 1.10 LM2900 .8574530 .29 745168 3.95 745~87 1.69 14490 4.95 74C909 2.75 LM381 1.60 LM2901 1.0074532 .35 745169 3.95 745288 1.69 4502 .95 74C910 9.95 LM382 1.49 MPQ2907 1 .9574537 .69 745174 .79 745289 2.95 4503 .49 74C911 8 .95 LM383 1.95 LM2917 1.9574538 .6 9 745175 .79 745299 2.95 4507 .9 9 74C912 8.95 INTERFACE INTERSIL LM384 1.95 MC3487 2.9574540 .29 745180 11.95 745301 6.95 4508 1.49 74C914 1.95 LM386 .8 9 LM3900 .4974551 .35 745181 3.95 745373 1 .69 4510 .6 9 74C915 1.19 8T26 ' 1.29 ICL71 06 9 .95 LM387 1.39 LM3905 1.2574564 .40 745182 2 .95 745374 1 .69 4511 .6 9 74C917 8.95 8T28 1.29 ICL7107 12 .95 LM389 1.35 LM3909 .9874565 .40 745188 1.95 745381 7.95 4512 .7 9 74C918 2.75 8T95 .89 ICL7660 2 .95 LM390 1.95 LM3911 2.2574574 .49 745189 1.95 745387 1.95 4514 .99 74C922 4.49 8T96 .89 ICL8038 4.95 LM392 .5 9 LM3914 2 .3974585 .95 745194 1.49 745399 2.95 4515 1.79 74C923 4.95 8T97 .59 ICM7207A 5.59 LM393 .45 LM3915 2 .3974586 .35 745195 1.49 ' 745412 2.98 4516 .79 74C925 5 .95 8T98 .89 ICM7208 15.95 LM394H 4 .60 LM3916 2 .39745112 .50 745196 1.49 745470 6.95 4518 .8 5 74C926 7.95 OM8131 2.95 EXAR LM399H 5.00 MC4024 3.49745113 .50 745197 1.49 ' 745471 4.95 4519 .79 74C927 7.95 OP8304 2.29 NE531 1.79 MC4044 3.99745114 .55 745201 6 .95 745472 4 .95 4520 .7 9 74C9~8 7 .95 D58833 2.25 XR2206 3.75 NE555 .29 RC4136 1.25745124 ~.75 745225 7.95 745474 4 .95 4521 4.99 8OC95 .85 058835 1.99 XR2207 2 .49 NE556 .49 RC4151 3 .95745132 1.24 745226 3.99 745570 2.95 4522 .7 9 8OC96 .95 058836 .99 XR2208 1.79 NES58 1.29 LM4250 1.75745133 .45 745240 1 .49 745571 2 .95 4526 .79 'IOC97 .95 D58837 1.65 XR2211 2.95 NE564 1.95 LM4500 3.~5745573 2.95 4527 1.95 8OC98 1.20 058838 1.30 XR2240 1 .95 L.M565 .95 RC4558 .69

LM566 1.49 tM13GOO 1.49

SOUND CHIPS
LM567 .79 LM13700 1.45

OPTO-ISOLATORS - DATA ACQUISTION 9000 SERIES HzTO-5 CAN. K=TO ·3. TzTO-220

.69 MCA·7 4 .25 15.55 DAC0806 1.95 9304 .9 5 76477 3.95 AY3-8910 12.95 RCA.69 MCA-255 1.69 3.49 OAC0808 2.95 9316 1.00 76489 8.95 AY3-8912 12.95

.69 IL-1 1.25 4.49 OAC1020 8.25 9328 1.49 551 -263 39 .95 MC3340 1 .49 CA3023 2 .75 CA3083

.8 9 ILA-30 1.25 OAC1021 7.95 9334 2 .50 5P1OOO 39 .00 CA3039 1.29 CA3086

.89 ILQ·74 3.25
14.95

9368 3.95 CA3046 .8 9 CA3089
1.19 H11C5 1.25 9.95 DAC1022 5 .95 9401 9 .95 CA3059 2.90 CA3096

.59 TIL-111 .99 8.95 MC1408L6 1.95 9601 .7 5 TRANSISTORS CA3060 2.90 CA3 130E
1.29 TlL-113 1.29 4.49 MC1408L8 2.95 9602 1 .50 CA306S 1.29 CA3140E

9637 2 .95 2N918 .5 0 2N3772 1 .85 CA3080 .89 CA3146
96502 1.95 MP5918 .25 2N3903 .25 CA3081 .99 CA3160

'DIFFUSED'LEOS 2N2102 .75 2N3904 .10 CA3082 .99 CA3183

LED DISPLAYS 2N2218 .50 ~N3906 .10
TI1-99 100-up FND·35713591 CC .362" 1.25 IC SOCKETS 2N2218A .50 2N4122 .95

JUMBO RED TPA .10 .09 FND·5OO(5031 CC .5" 1.49 2N2219 .50 2N4123 .25
TL494 4.20 753651-99 100 2N2219A .50 2N4249 .25JUMBO GREEN T1 1A .14 .12 FND·50715101 CC .5" 1 .49 TL496 1.65 75450

MAN·72 CA .3" .99 8 PIN 5T .11 .10 2N2222 .25 2N4304 .75
TL497 3 .25JUMBO YELLOW T1 1A .14 .12 14 PIN 5T .11 .09 PN2222 .10 2N4401 .25 75451

MOUNTING HOWT1 3A .10 .09 MAN-74 CC .3" .99
16 PIN ST .12 .10 .25 2N4402 .2 5 75107 1.49 75452

CC .8 " 1.99 MP52369 75108 1.49MINI 'RED Tt .10 .09 MAN-2940 18 PIN 5T .15 .13 .25 2N4403 .25 75453
T1L-313 CC .3" .45 2N2484 75110 1.95 75454MINI GREEN Tt .18 .15 20 PIN 5T .18 .15 2N2905 .50 2N4857 1.00HPS082·7760 CC .4 3 " 1.29 75150 1.95 75477MINI YELLOW Tt .18 .15 22 PIN 5T .15 .12 2N2907 .25 PN4916 .25RECTREO 2x5mm .2 5 .22 HEX DISPLAYS WITH LOGIC 24 PIN ST .20 .15 PN2907 .13 2N5086 .2 5 75154 1.95 75491

RECT GREEN 2x5mm .30 .27 TIL-311 4x7 .270 " 9 .95 28 PIN 5T .22 .16 2N3055 .79 PN5129 .25 75160 4.95 75492
RECT V:ELLOW 2xSmm .30 .27 H P5082·7340 4x7 .290" 7.95 40 PIN 5T .30 .22 3055T .69 PN5139 .2 5 75188 1 .25 75493

n ~uitjtJ
64 PIN 5T 1.951.49 2N3393 .30 2N5209 .25 75189 1.25 75494

n
'g . 5T·50LOERTAIL 2N3414 .25 2N6028 .35

81 FET

~
8 PIN YNJ .59 .49 2N3563 .40 2 NG04 3 1.75

14 PIN '1M .69 .5 2 2N3565 .40 2N6045 1 .75

~. [S]~[@~
16 PIN WW .69 .58 PN3565 .25 MP5·A05 .2 5
18 PIN WN .99 .90 MP53638 .25 MP5-A06 .25 0
20 PIN WW 1 .09 .98 MP53640 .25 MP5·A13 .40 0
22 PIN VN/1 .39 1 .28 PN3643 .25 MPS-A55 .25

024 PIN WW 1.49 1.35 PN3644 .25 MPU-131 .99
HAJlDW,I\JI1 28 PIN '1M 1.69 1.49 MP53704 .15 TIP29 .65 OJ40 PIN VN/1 .99 1.80 MPS3706 .15 TlP31 .49

VVW-WlREWRAP TIP32 .49 m
:D

CD
CO
(J1
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SPOT MINI -TOGGLE ON·ON

TRANSISTOR MIS. HOW. g~g~ =::::~g~~~ g~:g~F.ON
SPST M INI ·PUSHBUTTON N .C.

SCREW ON .3 5 SPST MINI·PUSHBUTTON N .C.
CUP ON .35 SPST TOGGLE ON ·OFF

OC"~~S oc~~,o~'

SHORTING BLOCKS

MDA990-2

HARD TO FIND
"SNAPABLE" HEADERS

CAN EASILY BE SNAPPED APART TO
MAKE ANY SIZE HEADER.

ALL WITH .1" CENTERS
STRAIGHT LEAD
RIGHT ANGLE
STRAIGHT LEAD
RIGHT ANGLE

1N7S1 5.1 VOLT ZENER .25
1N759 12 .QVOlT ZENER .25
lN4148 11N91 4}SWlTCHING 25/1 .00
1No\OO1 50PIV lA RECT 12 /1 .00
1N 4004 400PIVA ECT 10 /1 .00
1N5402 200 PlV 3A RECT .25
KBP02 200 PIV 1.SA BRIDGE .45
KBP04 400P IV 1.SA BRIDGE .55
KBU8A 50PfV SA BRIDGE .95
MDA990-2 l 00P rv 27A BRIDGE 2.25

-I~t.~;~'m 1'0/ "
' j;i:;;:~g) JltL VM~8

PLUG STY LEFRAME STYLE

MOLDEDRF CHOKES
.7 5 221lH 1 .00
.75 4 7 1 .00

1 .00 68 1 .00
1 .00 100 1 .25
1 .00 220 1. 2 5

270 1.25

TRANSFORMERS
FRAME STYLE

12 .6V A CCT 2 AMP
12.6V AC CT 4 AMP
12 .6V AC CT 8 AMP
25. 2V A C CT 2 AMP

PLUG CASE STYLE
9V DC 350 ma

12VOC 350ma
12VAC 250 ma
12VAC 500 ma
12VAC 1 AMP
12V AC 2 AMP

BYPASSCAPACITOR
SPECIALS

CERAMIC DISC
.01J1f 50 VOLTS 100/ $5.00
.1 J1f 12 VOLTS 100/ 86. 50

MONO LITHIC
50 VOLTS 100/$10.00
50 VOLTS 100/ $1 2.50

08C
10C

75C
80C
90C
95C

MALE SHELL
FEMALE SHELL

MALESHEU
FEM A LE SHELL

CRIMP STYLE
D·SUB CONNECTORS

SHELL

CRIMP PINS MALE
CRIMP PINS FEMALE

IJJ.l .,
CRIMP PINS

D·SUB ACCESSORIES
STAINLESS STEEL "F~­
WALL PLATE --...
SINGLE $1 .95 . 0 0 ~
DOUBLE $1 .95 . ,

...11 CONDUCTOR

...COLOR CODED

SWITCHES

38 PIN CENTRONICS
IDCEN36 RIBBON CABLE M ALE 6.95
IDCEN36 /F RIBBON CABLE FEMALE 7.95
CEN36 SO LDER CUP MALE 4.95
CEN 36PC RT ANGL E PC MNT M ALE4 .95

GOLD CONTACTS SPACED AT .1"
CENTERS IDEAL FOR DISK DRIVES.
OR ANY .1" HEADER U

4POS
5 POS
6POS

CUPO NSCREW ON

~
RIBBON CABLE

CONTACTS SINGLE COLOR COLOR CODED
DESCRIPTION ORDER BY CONTACTS

8 14 16 18 20 22 24 28 40 l ' 10' l' 10'
HIGH REUABIUTY TOOLED AUGATxxST .6 2 .79 .89 1.09 1.29 1.39 1.49 1.69 2 .49 10 .18 1.60 .30 2.7 5

ST IC SOCKETS 16 .28 2.50 .48 4.40
HIGH REUABIUTY TOOLED AUGATxxVVW 1.30 1.80 2.10 2.40 2.5 0 2.90 3.15 3 .70 5.40 20 .36 3.2 0 .60 5.50

VNJ IC SOCKETS
COMPONENT CARRIES

25 .45 4.00 .7 5 6.8 5

CDIP HEADERS} ICCxx .4 9 .59 .69 .99 .99 .99 .99 1.09 1.49 26 .46 4.10 .78 7.15

RIBBON CABLE .95
34 .6 1 5.40 1.07 9.35

DIP PLUGS (IDC) IDPxx .95 1.75 2 .9 5 40 .72 6.40 1.20 11 .00

FOR OROERING INSTRUCTIONS SEE O-SUBMINIA TURE BELOW 5 0 .89 7.50 1.50 13 .25

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CON TAC TS IN THE POSITI ON
MARKED MXXHOF THE "ORDER B Y""PAR T NU MBER LISTED.
EXAMPlE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DB 15PR.

CONTACTS
16 24 28

8.75 9.75 10 .50
4.95 5.95 6.9 5

14
4.95
8.25

ZI F SOCKET

TYPE

108 375

~ TEXTOOl ZERO INSERTIONFORCE
~ SOCKETS AND RECEPTACLES

rl-~~i;;;:;~ -'..
~~:=-:~::-

50

.95

4. 32
3.48

D·SUBMINIATURE
tlESC RIPTION ORDE R BY

CONTACTS

9 15 25 37

SOLDER CU P
MALE DB xxP .82 .90 1.25 1.80
FEMALE DBxxS .9 5 1.15 1. 50 2.35

RIGHT ANGLE MALE DB xx PR 1.20 1.49 1.95 2 .65
PC SOLDER FEMALE DB xxSR 1.25 1.55 2 .00 2.79

WIRE WRAP
MALE DB xxPYNJ 1.69 2.56 3 .89 5 .60
FEMALE DBxxSWW' 2 .76 4 .27 6 .84 9 .95

IDC MALE IDBxxP 2 .70 2.95 3 .98 5.70
RIBBON CABLE FEMALE IDBxxS 2 .9 2 3.20 4.33 6 .7 6

HOODS
METAL MHOODxx 1.25 1.25 1.30
GREY HOODxx .65 .65 .6 5 .75

IDC CONNECTORS
(f)

~
z
o
a:
f­
o
UJ
-l
UJ

o
o
~
a:

DESCRIPTION

SOLD ER HEADER
RIGHT ANGLE SOLDER HEADER

WNH EA DER
RIG HT A NGLE WN H EA DER
RI BB ON H EA D ER SOCK ET

RIBBON H EA DE R

ORDER BY

ID H xxS
IDHxxSR
IDHxxW
IDHxxW R
IDS xx
ID M xx

10
.8 2
.8 5
1.86
2. 05
.7 9

20
1 .29
1 .35
2 .98
3 .28
.99

5 .50

40
2. 56
2.72
5 .2 8
4 .80
1.99
7 .50
3 .80

.................•..............:.: .

1D534

EDGECARD CONNECTORS

i:i~i:l:i:j:I::i:j::i:li:i::f::;:\::i:\:;i:\::::\::i::):, 62 PIN ST

100 PIN SOLD ERTAIL
100 PIN Wl REW RA P
72 PIN SOLDERTA IL
72 PIN WIREW RAP
62 PIN SOLD ERTA IL
50 PIN SOt DERTAIL
44 PIN SOLDERTAl l
44 PIN Wl REWRAP
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25UP
1.28

1-24
1.49

AVA ILABLE VALUES: 100. 500, IK . 5K,
10K. 20K. SOK, lOOK, I MEG.
ORDERING INSTRUCTIONS: INSERT
RESIS TANCE VALUE IN PLAC E OF ·xx·.
EXAMPLE: A 500 OHM 89 SERIES POTEN­
TIOMETER WOULD BE 89PR500

$1.49 ])
~c=

IC EXTRACTION TOOL
ONE PIECE METAL CONSTRUCTION

EXTRACTS 8-24 PIN DEVICES

SINGLE TURN~
91ARxx

1·24 25 UP--- ---
.99 .88

TRIMMER POTENTIOMETERS
SINGLETURNS~

- 72PRxx 6>
~ 2SUP

.99 .85

15TURN
89PRxx

AVA ILABLE VALUES: I K, 2.5K. 5K. 10K.
25K, SOK. lOOK. 2SOK. 5OOK .
ORDERING INSTRUC TIONS: SEE TRIMMER
PO TEN TIOMETERS ABOVE

THUMBWHEEL POTS
THUMBxx E!E
~ 25UP <==>

.49 .45

ITIIIIIIl
ITIIllIITI

[ffiffij

J..! 111111

CFM VOLTS PRICE
1 1 0 8

11 "4.
11 A 8.,4.

A 84.

RESISTOR NETWORKS
SIPs

1~_:1N 9 R::~~OR ll l lI l l l l l
.69 .4 5 _ 1

1.49 1.05

8 PIN 7 RESISTOR
~ 25 UP

.59 .38

DIPs
14 PIN 7 RESISTOR
1-24 25 UP

~ ----:i3
16 PIN 8 RESISTOR
~ 25 UP

1.09 .82

14 PI~~13 RESISTOR
1

1-24 " 25UP
.99 .7 6

16 PIN 15 RESISTOR
~ 25UP

1.09 .85

16PIN 14UNETERMINATOR
AVAILABLE IN ONLY

1801390, 2201270. 2201330

4 .7" x . ..

SIZE
.1 ..
.1 " x 1..... x'o ..

4.7 " x 1.2"

RESISTORS
'I. WATT 5% CARBON FILM
ALL STANDARD VALUES

FROM 1 OHM TO 10 MEG. OHM
10 PIECES SAME VALUE .05
50 PIECES SAME VALUE .0 2 5

100 PIECES SAME VALUE .02
1000 PIECES SAME VALUE .0 1 5

AVAILABLE VALUES: 100. 220, 330. 470.

•
• • • • • • • • • • • • • 680. I K. 2.2K. 3.3K. 4.7K. B.8K. 10K. 22K.

33K. 47K. lOOK

QUANTITY
100 500

1.60 4 .70
1.60 4 .70
1.65 5.00
1 .75 5.40
1 .80 5.75
1.85 6.10
1 .90 6 .50
2 .00 6.85
2.30 7 .80 ·
2 .40 8.20
2 .60 8.95
2.70 9.80
2.90 10 .50

SILVER MICA ELECTROLYTIC
± 5 % TOLERANCE RADIAL AXIAL

lOOV .35 100pf lOOV .40 .47,,1 50V .14 .47iJf 50V .14
looV .39 120 lOOV .40 1 50V .14 1 50V .14
lOOV .39 180 lOOV .40 2.2 35V .15 4 .7 16V .14
looV .39 220 looV .50 4.7 50V .15 10 16V .14
lOOV .39 330 looV .50 10 50V .15 10 SOV .16
looV .39 470 lOOV .60 47 35V .18 22 16V .14
lOOV .39 510 lOOV .60 100 16V .18 47 50V .20
lOOV .39 560 lOOV .60 100 50V .23 100 15V .20
lOOV .39 620 lOOV .60 220 35V .20 100 35V .25
lOOV ' .35 660 looV .75 470 16V .25 220 25V .30
lOOV .35 820 lOOV .75 470 25V .30 470 50V .50
lOOV :35 1000 looV .75 1000 16V .60 1000 16V .60

MONOLITHIC
2200 16V .70 1000 35V .75
4700 25V 1.45 2200 16V .70

50V .14 .1,,1 50V .18 4700 16V 1 .25
50V .15 .47 50V .25.

TANTALUM
COMPUTER GRADE

32.000,,1 25V 2.95 44.000,n 30V 3.95
35V .40 3.3,n 35V .65
35V .40 4.7 10V .55 CERAMIC DISC
35V .40 4.7 25V .65 tOpt 50V .05 560pf 50V .05
35V .45 4.7 35V .85 22 50V .05 680 50V .05
35V .45 6.8 15V .70 27 50V .05 820 50V .05
15V .35 6.8 25V .7 5 33 50V .05 .00 1,,1 50V .05
20V .38 10 10V .6 5 47 50V .05 .00 1 5 50V .05
25V .40 10 15V .80 56 50V .05 .00 22 50V .05
35V .45 10 20V .85 68 50V .05 .005 SOV .05
15V .40 10 25V .90 82 50V .05 .01 50V .07
20V .45 10 35V 1.00 100 50V .05 .02 50V .07
35V .65 22 10V 1.00 220 50V .05 .05 50V .07
35V .65 22 15V 1.35 330 50V .05 .1 12V .10
15V .50 27 15V 2.25 470 50V .05 .1 50V .12

PAGE WIRE WRAP WIRE
PRECUT AND STRIPPED

LENGTH
(INCHES)

2 .5
3 .0
3.5
4 .0
4 .5
5 .0
5.5
6.0
6.5
7.0
8.0
9.0
10.0

8 PIN WW·2
14 PIN WW-2
16 PIN WW-2
20 PIN WW-2
22 PIN WW-2
24 PIN WW·2
28 PIN WW-2

PRECUT ASSORTMENT
IN ASSORTED COLORS $27.50

10088: 5.5", 6.0", 6.5", 7.0 "
250.a: 2.5", 4 .5 " , 5.0"
5OO8a: 3.0", 3.5", 4 .0"

SPOOLS .
$4.30 250 feet .7.25

500 feet $13 .25 1000 feet $2 1.95

Please specify color:
Blue, Black. Yellow or Red

TWO LEVEL WIRE WRAP SOCKETS
THESE SOCKETS HAVE .50" LEADS. JUST A LITTLE BIT SHORTER
THAN THE 3 LEVEL WIRE WRAP SOCKETS WITH .6" LEADS

1-99 1OO-UP
.40 .35
.45 .39
.45 .39
.75 .59
.50 .39
.69 .7 5
.89 . .7 5 INS-1416

WIRE WRAP PROTOTYPE CARDS
FR-4 EPOXY GLASS LAMINATE

WITH GOLD-PLATED EDGE-CARD FINGERS

IBM
BOTH CARDS HAVE SILK SCREENED LEGENDS

AND INCLUDES MOUNTING BRACKET
WITH t 5V AND GROUND PLANE • • • • $27.95
AS ABOVE WITH DECODING LAYOUT $29.95

S-100
BARE - NO FOIL PADS • .• •• •••••• $15.15
HOR IZONTAL BUS • • •. • •• • •• • • •• $21.80
VERTICAL BUS • .• •• . •• •• .••• •• $21.80
SINGLE FOIL PADS PER HOLE • •• • • • $22.75

APPLE
BARE · NO FOIL PADS ••• •• •• • • •• $15.15
HORIZONTAL 8US • • • • • • • • • • • .•• $22.75
SINGLE FOIL PADS PEn HOLE •••• • • $21.80
FOR APPLE li e AUX SLOT •• ••••• • • $30.00

• , f If!:.Dl~~

! ~..

. '"~
IBM-PR2

. f ....:-1,,;
, ' I, '

" --.J

IBM-PRl

BW-630

it
WSU-30 /30M

Pl00-2

GENERAL PURPOSE
22144PIN EDGE -CARD (.156 " SPACING)
4.5" x 6.0" BARE - NO FOIL PADS • •• • • $9.45
4.5" x 6.0" VERTICAL BUS •• •• • •• • • $13.95
4.5 " x 6.0 " SINGLE FOIL PADS • • • • • • $14.20
4.5" x 9.0" BARE · NO FOIL PADS • • •• $10.40
4.5" x 9.0" VERTICAL BUS • ••••• • •• $14 .20
4 .$" x 9.0" SINGLE FOIL PADS • • • • • • $13.50

36/72 PIN EDGE-CARD (.1 " SPACING)
4.5" x 6.0" BARE· NO FOIL PADS ••• • • $9.45
4.5" x 6.0 " VERTICAL BUS •• •• • • • •• $13 .25
4.5" x 6 .0" SINGLE FOIL PADS • •• • • . $14.20
4.5" x 9 .0" BARE - NO FOIL PADS • • • • $10 .40
4.5" x 9.0" VERTICAL BUS • ••• ••• •• $14 .20
4.5" x 9 .0" SINGLE FOIL PADS •••• •• • 15 .15

NO EDGE-CARD FINGERS
2.5" x 4.5" BARE· NO FOIL PADS • •• • • $2.40
4 .5" x 6.5" BARE· NO FOIL PADS • • • • • $4.70
4.5" x 8.5" BARE · NO FOIL PADS •• • •• $6.20 '
4 .5" x 17.0" BARE · NO FOIL PADS ••• $11.35
8.5" x 17 .0 " BARE· NO FOIL PADS • • • $18 .95

~~~"'~~W!IlII!I!P.!!!~

..,; -"

.~ NO
• !'j ~.
• N ~.
• !a ~..., ~.... ~..", n -..", 7,

_..", ...." :-:
~.

- ~~ "'.

o
o
b
CO
m
JJ

CD
OJ
01

CIRCLE 280 ON FREEJNFORMATION CARD 137



RF MODULATOR MICRO CHART®
VOLTAGE CONTACTS

ASTEC MODEL UM1082 INSTANT DATA

I
FITS PR ICE * PRESET TO CHANNEL 3 CARDSs voc SPST REED DIP 3.95 * USE TO BUI LD TV-COM PUTER

12VDC DPOT 2AMP DIP 3 .95 INTERFACE
~NlY6VDC 6PDT 3AMP RELAY SOC 2.95 * +S VOLT OPERATION
5.95

12VDC 4PDT 3 A M P RELAY SOC 3.95
G.. OUN D -..... <1

24VDC DPOY 3AMP RELAY soc 3 .95 $6.95 ·~J
' 3 .95

48VDC 4PDT 3AMP RELAYSOC 3.95

' 1 .49 120VAC 4PD T 3AMP RELAY SOC 3.95
~DEO

IC MASTER $79.95
THE IN DUSTRY STANDARD

DE NICKEl·CADMIUM
RECHARDABlE BATTERIES
N I-CAD CH A RGER PACKAGE

PRICE INCLUDES CHARGER (WAU PLUG) .
BATTERIES. &MODULARBAITERY HOLDER

AAACELLS QTY .2 $ 1'.7 1
AA CELLS OTY.2 $ 11 .7 1
C CELLS OTY . 2 $1 3.2 1
o CELLS aTY.2 $13 .21
9 VO LT OTY.1 ' 13 .2 1

BATTERIES ONLY
AAA CELLS PKG .2 $6 .0 7 pr o
AA CELLS PKG . 1 $3.03 ea.
e CELLS PK G. 1 $3 .78 ee .
o CELLS PKG. 1 *3 .78 ea .
s VOLT PKG . 1 $7. 57 ea.

PS-IBM $99.95
* FOR IBM PC-XT COMPATIBLE
* 130 WATTS
* +SV@ 1SA, +12V @ 4.2A

-SV @ .SA. -12V @ .SA
* ONE YEAR WARRANTY

PS-IBM-150 $129.95
* FOR IBM PC-XT COMPATIBLE
* +12 @ S.2A. +S @ 16A
* - 12 @ .SA . - S @ .SA
* ONE YEAR WARRANTY

SIXFOOT LINE CORDS
LC-2 2 C ON DUCTOR .3 9
LC-3 3 COND UCTOR .9 9
LC -HP 3 CON D UCTOR W ITH

STANDARD FEM A LE SOCKET 1.49
LC-CIR C IGARETTE LIGHTER P LUG 2.95

NEW BOOKS BY STEVE C1ARCIA
B UILD Y O UR OWN Z80 COMPUT ER $ 19.95
CI RC U IT CELLAR VOLUMN 1 $17.95
CIRCUIT CELLAR V OLUMN 2 $18.95
C IRCUIT C ELLAR VOLUMN 3 $1 8.95
CI RCUIT CELLAR VOLUM N 4 $ 18.9 5

MICROCOMPUTER HARDWARE
HANDBOOK FROM ElCOMP $14.95
OVE R 800 PAGES OF MANUFACTURER'S DATA SHEETS ON
TH E MOST COMMONLY USED 1C8
.. TIL - 74 , 74LS & 74F .. CPU'S - 6800. 6500, ZSO.
.. CMOS 8080, 8085 & 8086/8
.. Voltage Regu&nors .. MPU~ & 1nt8rf ace,
.. Memory-RAM, ROM. EPROM 6800. 6500, zso, 8200, etc.

MC -S086
Me-zao
MC-6502
Me-8085
MC-8048
MC-CL

MC -IBAS

MC -7400

MC-WS

MC-STAT

MC -ALG

AVAILABLE TITLES
B086 AND 8088 MPU.
UO MPU
6502 165xx1MPU.
B080A AND 8085A MPU.
8048 SINGLE CHIP MPU FAMILY
"C " LAN GUAGE ­
COMPREHENSIVE REFERENCE
FOR PROS AND BEGINNERS
FAST AN D EASY INTRO TO BASIC
PROGRAMMING
PINOUTS AND FUNCTIONS OF
VIRTUAUY ALL 54 /7400 ITL IN
NEW COMPACT TA BLE FORM AT
IREG . H . L. l$. SI
BAS IC OPERAT ION OF DIODES,
TRANSISTORS, THYRISTORS.
OP-AMPS AND MUCH MORE
WORDSTAR /MAILMERGE
REFERENCE - TWICE THE INFO OF
KEYBOARD OVERLAYS
HOW TO GENERAUZE FROM SMALL
SAMPLES - FOR QlC, TESTING.
RESEARCH. POLUNG. ETC.
ALGORITHMS IPROGRAMSIIN
BAS IC FOR SORTING. SEAR CHING
PlonING. ETC.

PS-100 $89.95
* 100 WATTS
* SWITCH ON REAR
* FOR USE IN OTHER IBM

TYPE MACHINES
* 90 DAY WARRANTY

DATARASE EPROM ERASER
... ERASES 2 EPROMS IN 10 MINUTES
...LOW COST
...COM PA CT - NO DRAWER
* SUDE EPROMS I NTO CASE
...THIN M ETAL SH UTT ER

PREVENTS UV U GHT
FROM ESCAPING

$34.95

WISH SOlDERlESS BREADBOARDS

PS-130 $99.95
* 130 WATTS
* SWITCH ON REAR
* FOR USE IN OTHER IBM

TYPE MACHINES
* 90 DAY WARRANTY

PS-A $49.95
* USE TO POWER APPLE TYPE

SYST EMS
* - sv @ 4A, +12V @ 2.SA

-SV @ .SA.-12V @ .SA
* APPLE POWER CONNECTOR

PS-3
* AS USED IN APPLE III
* +SV @ 4A, +12V @ 2.SA

-SV @ .2SA, -12V @ .30A.
* 1S.S" X 4.S" x 2.0"• .884 LBS.

PS-ASTEC $19.95
* CAN POWER TWO SW · FDDS
* +SV @ 2.SA, +12V @ 2A

-12V @ .1A
* +SV @ SA IF +12V IS NOT USED
* 6.3 " X 4.0" X 1.9", 1 LB.

PS-TDK $29.95
* +SV @ 4A. +12V @ 2A
* +12V @ 2.8A. -12V @ .30A
* 6 .2" X 7.4" X 1.7", 1.6 LBS .

EPROM ERASERS

Model Timer Capacity In ten sity Unit
Chip (uW /Cmll Pr ice

PE-14 NO 9 8 .000 . 83.00

PE-14T YES 9 8.000 $119. 00

PE-24T YES 12 9,600 $175.00
PL-265T YES 30 9.600 125 5.00

BEST SELLING BOOKS
OSBORNE

APPLE II USERS GUIDE
CRT CONTROLLER HANDBOOK
MS DOS USERS GUIOE
68000 ASM. PROGRAMMING
THE 8086 BOOK
UN DERSTANDING DBASE II

SYBEX
uPROCESSOR INTERFACING TECH .
lHE MS DOS HANDBOOK
THE RS232 SOLUTION
zaoAPPLICATIONS
PROGRAMMING THE 8086/ 8088

UJ
U
Zo
a:
f-­
o
W
-J
W

a
o
~
a:

PS·PlUG $9.95
* SPACE SAVING DESIGN ­

POWER SUPPLY HOUSED IN
PLUG STYLE CASE

* +SV@ 6oo ma
+12V @ 2oo ma
-12V@ 2oo ma

* S.S" X 2.S" X 2.0", 2.0 LBS .
* UL APPROVED

~~""~IIIIIII.

DIMENSIONS

.38 x 6 .50"
1_38 x 6 .50"
3.94 x 8 .45 "

5.13 x 8.45"
6.88 x 9 .06"
8.25 x 9.45"

DIST RI BUTI ON
STRIP(S)

1

TIE
POINTS

100

TERMINAL
STRIPISI

TIE
POINTS

BINDING
POSTS
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CIRCLE 281 ON FRE E INFORMATION CARD



.. FREES COMPUTER FOR OTHER TASKS WHILE
PRINTING LONG DOCUMENTS.

.. STANDALONE DES IGN - WORKS WITH ANY
COMPUTER OR PRINTER.

.. AU MODELS FEATURE PRINT PAUSE.
MEMORY CHECK AND
GRAPHICS CAPABIUTY.

SP120P PARALLEL $139.95
.. 64K UPGRADABLE TO 256K
.. LED IN DICA TOR SHOWS VOLUME OF DATA IN

BUFFER

_ 3·WAY SWITCH BOXES
* SERIAL OR PARAUEL
* CONNECTS 3 PRINTERS TO 1

COMPUTER OR 3 COMPUTERS
TO 1 PRINTER

* AU UNES SWITCHED
* HIGH QUAUTY ROTARY SWITCH

MOUNTED ON PCB
* GOLD CONTACTS
* STURDY METAL ENCLOSURE

$99.95

NASHUA DISKETTE SPECIALS
5'.4" SOFT SECTOR

DS /DD WITH HUB RINGS

$9.90 89Cea 79Cea
BOil OF 10 BULII OTY 50 BULII OTY 250

NASHU A DISKETTES WERE JU DGED TO HAVE THE HI GHES T
POLI SH AND RECORD ED AM PLITUDE OF AN Y DISK E TTES

TEST ED, SEE "COMPARING FL OPPY DISK S", B YTE 9-84.

S INCH DRIVE ENCLOSURES BY n:m
CAB-2SV8 DUAL SUMUN6 S" DRIVE CABINET $209.95

WITH POWER SUPPLY · VERTICAL MOU NT
DUAL FULL HEIGHT 8" DRIVE CABINET
WITH POWER SUPPLY - HORi'Z.OiNT.AiiL .-,...----

$S9.95

SIEMENS S" DISK DRIVES
FD1 OO-S5S /DD SASO' EQUIY. $119.00
FD200-S DS /DD SASS' EQUIY . $159.00

JFORMAT·2 SOFTWARE 549.95 TANOON TM,OO·2
SUPPORT FOR QUAD DENSITY DRIVES FROM TALL TREE SYSTEMS

SP120S RS232 SERIAL $159.95
• 64K U PGRADA BLE TO 512K
• SIX SELECTABLE BA UD RATES FROM

600B - 19.2ooB

SP110 PARALLEL $249.95
.. 64K UPGRADABLE TO 256K
• SPOOLS OUTPUT OF UP TO

THREE COMPUTERS
.. LED BARGRAPH DISPLAYS AMOUNT

OF DATA IN BUFFER
• RESET FUNCTION CLEARS DATA IN BUFFER
• REPEAT FUNCTION CAN PRODUCE MULTIPLE

COPIES OF A DOCUMENT

IBM
PRINTER
CABLE

* DB2STO
CEN TRONICS

* SH IELDED
CABLE

:"'1.. $7.95D D '"l
Q,l)
""'" J

$4.95 G~~

CAB-APPLE

CAB-1FHS

CAB-2SVS

DISK DRIVE CABINETS
5'.4" DRIVE ENCLOSURES

APP LE TYPE DRIVE CABINET
WITHOUT POWER SUPPLY
FU LL HEIGHT 5'.4" BEIGE DRIVE CABINET
WITH POWER SUPPLY
DUAL SUMUNE 5'1." CABINET
WITH POWER SUPPLY · VERTICAL MOUNT

DISKETTES
NASHUA 5W'

DS /DD SOFT SECTOR
DS /QUAD SOFT SECTOR
DS /H IGH DENSITY FOR AT

NASHUAS"
SS/DD SOFT SECTOR
DS/DD SOFT SECTOR

NASHUA 3.5"
3.5 " SS /DD FOR MACINTOSH

VERBATIM 5'.4"
SS/DD SOFT SECTOR
DS /DD SOFT SECTOR
SS/DD 10 SECTOR HARD

$9.90
$34.95
$49.95

$27.95
$34.95

$32.95

$23.95
$29.95
$23.95

ATTRACTIVE STEEL CA SE, WITH HINGED UD, FITS
POPULAR PC/XT COMPATIBLE MOTHER·BOARDS.

• SWITCH CUT-OUT ON SIDE FOR PC/XT STYLE
POWER SUPP LY

• CUT·OUT FOR 8 EXPANSION SLOTS
., ALL HARD WARE INCLUD ED

IBM COMPATIBLE KEYBOARDS
DIIM·2000 $79.95- - - - - -.

• FUUY IBM COMPATIBLE IIIIII;I~.. 83 KEY WITH CAPACI·
TANCE TYPE SWITCHES

.. LED STATUS INDICATORS
FOR CAPS, NUMBER LOCK

• AUDIBLE CUCK

KB-5151
• ENHANCED IBM

COMPATIBLE .~~!!~!:!!~.. SEPARATE CURSOR AND
NUMERIC KEYPADS

• CAPS LOCK & NUMBER
LOCK INDICATORS

• IMPROVED KEYBOARD LAYOUT

• USER DEFINED
FUNCTION KEYS

• NUMERIC KEYPAD WITH
CURSOR CONTROL

• CAPS LOCK
• AUTO-REPEAT

ONLY $79.95

KEYBOARD·AP

$49.95

.REPLACEMENT FOR
APPLE II KEYBOARD

• CAPS LOCK KEY

: ~~OK:~~e,.~TRY OF BASIC l_
OR CPM COMMANDS

•
• CASE WITH KEYBOARD

FOR APPLE MOTHER-BOARD

/
POWER STRIPS

$45.00
$68.00
04 5.00
$4 5.00
' 86 .00

IIBM

EXTENDER CARDS

DIGITAL MULTIMETER PEN

MODEL 3500

$549.00

HI6H QUALITY TEST EQUIPMENT FROM dDR INSTRUMENTS
35 MHz DUAL TRACE

OSCILLOSCOPE

- i'fll1
~1l' 'I
~.( ...... ...

/

MODEL
DPM-1000

$49.95
AUTO RANGING. POLARITY AND DECIMAL

• BAND WIDTH - DC: TO 35 MHz 1- 3dbl
AC: 10 Hz TO 35MHZ 1-3db)

• SWEEP TIME • .2 pSEC TO .5 SEC/DIV
ON 21 RANGES

• DELAYED TRIGGER - 100 mSEC TO 1 pSEC WITH
INTENSIFIED AND DELAYED MODES

• COMPLETE MANUAL AND 1X -10X COMPENSATED
HOOK·ON PROBES INCLUDED

.. VARIABLE HOLD OFF FOR
VIEWING COMPlEX WAVES

• TV VIDEO SYNC FILTER
• TRIGGERING OF CH -A.. CH ·B. ALTERNATING

UNE OR EXTERNAL •
• X -Y AND Z AXiS OPERATION

• BAND WIDTH - DC : TO 20 MHz 1- 3dbl
AC: 10 Hz TO 20MHZ (-3dbl

• SWEEP TIME · .2 p SEC TO .5 SEC /DIV
ON 20 RANGES

• COMPlETE MANUAL AND HIGH QUALITY
HOOK·ON PROBES INCLUDED

• INPUT IMPEDANCE: 1 MEG OHM
• TV VIDEO SYNC FILTER
• X, Y AND Z AXiS OPERATION
• 110 /220 VOLT OPERATION
• COMPONENT TESTER
• LP CONSUMPTION - 19 WATTS
• BUILT-IN CAUBRATOR
• AUTOMATIC OR TRIGGERED TlMEBASE.....,..............,.....~~~

• LARGE 3.5" DISPLAY
• DATA HOLD SWITCH FREEZES READING
• FAST, AUDIBLE CONTINUITY TEST
• LOW BATTERY IN DICA TOR
• OVERLOAD PROTECTION
• ONLY 1% lit 61/. lit I""
• DC VOLTS 1mV-500V
• AC VOLTS 1mV·500V
• .1 OHM - 2 MEG OHM
• WEIGHS ONLY 2.3 OUN CES
• LOW PARTS COUNT-CUSTOM 80 PIN LSI INSURES

AEUABIUTY
• INCLUDES MANUAL.. BATTERIES. HARD CASE. AND

AlliGATOR CUP
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RAG Electronics .

RAG Electronics .

RAG Elec tro nics .

Radi o Sha ck

Ram sey

Oregon Microwave

Pacific Cable .

Panasonic .

Philips ECG . .

Pomo na Electronics .

Prof. Diving School of N.Y.. . .

RAG Electro nics .

Morning Distributing . . . .. 106 . 107

Mou ser , 22

Multip lex Technology . . . . . 38

NRI . . 8,4 3

NTS .. 28

Sintec .

Solid State Sa les

Spa rtan Electronics

Tektronix . .

Teltone .

Transleteronic

U.S. Ins trument Rent als

Rhoa des . . 97

Saratoga Electronics . . . 132

Satellite TV Week Magazine . 27

291

Sa les Offices

ADVERTISING SALES 212 -777·6400

Larry Steckle r
p ubli sh e r

Arline Fishman
adve rt is ing coordi nato r

She lli Weinman
advert is ing assoc iate

Lisa St rass ma n
cr edit man age r

Donna Sala
cred it associat e

Naomi Matten
adv e rt is ing ass istant

EAST/SOUTHEAST

Sta nley Levitan
Rad io-E le ctro n ics
200 Pa rk Ave. South
New Yo rk, NY 10003
718-428-6037,212-777-6400

PACIFIC COASTI Mo unta in States

Marvin Gr e en
Radio-El ectronics
15335 Mo rrison St. - Suite 227
She rma n Oaks , CA 91403
818-986-2001

Ge rn sback Publicatio ns , Inc.
20D Park Ave . South
New Yo rk, NY 10003
(212) 777-6400
C ha irma n of the Boa rd:

M . Har ve y Ge rnsbac k
Pre s ide n t : Larr y Steck ler

MIDW EST!Texas!Arka nsas /Ok la.

Ralp h Bergen
Rad io-Electronic s
540 Fro ntage Road-S uite 325
No rthfie ld , IL 60093
312-446-1444
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22

Active Electron ics . .

Electronics Book Club . .

Elep ha nt Electronics .

Emco

Etronix .

Diehl E~gineering .

Digi-Key .

Digital Research Co mputers .

Diplom at In ternati on al .

Dokay .

ETCO .

Electro Industries .

McGraw Hill Book Club .

Mcintosh Labs . . . .

Micro Lin ear Co ntrols.

Micro -Ma rt

Communications Elect ron ics .

CEI.

CI~.

CRT

Co mma nd Producti ons .

Adva nce Electron ics . . . 23 .24 ,25

Adva nce d Com pute r Products 129

All Electronics . . . . . . . . . . . . . . . . 127

Amaz ing Devices . . . 132

Amer ica n Design Com ponen ts 113

Al)go Elect ronics . . . . . 106

A~ctec Sys tems 120

B&K Pr ecision 49

Beckman Industri al . . . . . . . 47

Dick Smith Elect ro nics . .. . 98 .99 . 100. 10 1

Coop 's ~atelli te Digest . . . . 32

Dandy Ma nufactu ring . . . 107

Deco Industries 106.107

Delt a Electro nics . . . . . 128

Deltax Dynamic . .. . 106

Fires tik II . . . . . 109

Fluke Ma nufac tur ing . .. 7.CD13

Ford ham Rad io . . 52

Goldsmith Scie ntific . . .. 48

Grantha m College of Eng ineering . . . 103

HW Sa ms. . . .. 42

Harbor Fre ight Sa lvage . . 36

Heath 33,91 ,9 3

1WATSU . . . 50

JDR M icro devices . .37

J DR M icro devices . . ... 133

J DR M icrodevices . . . . 134 . 135

J DR Mic rode vices , . 136 .137

JDR Microde vices . . 138.139

JD~ M lcrode vlces . . . . . 140

Jam eco . . . . .. . . 130.131

Ja mes Walter Sa tellite Rec. . . . 107

Jan Crystals . . 96

Krueger Technology 124

~ICM Electronics 123

MD ln

Mark V. Electronics . . 126

51

251

106

107

72

284

127

268

255

ADVERTISING INDEX

265

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.
Free Information Number
267 AIS Satellite . .

l OS AMC Sa les .

76 AP Prod ucts .

274,275

82

79

67

273

271

264

110

292

83

254

120

293

211

100

262

252

272

77

98

8 1

86

64

261

278

276.277

279.280

281,2 82

283

114

124

104

259

87

105

256

S89
63
75

129

S59
169

S6
39
36
29

S4.65
5.45
6.65
3.10
1.40
3.35
3.55
3.65

5339
39
64
19

336

69.95
49.95
59.95

28.95
38.95
35.00
35.00

169.95
129.95

$695
S595

EKI
S15 Metal Del.

9 Dig. Clock
6 Binary Clk

14 Dig. Raulet1e

Pocket Dice
l ogic Probe
BodyBlinker
Digital Dice

Flux-Stripper1602
BlueShower240z
FD240I
Instant Chiller140z
qeen-rt60z
sueBoz
Zero-Charge 1502
BlueStutt Bez

IBMPRINTERCABLE S22

SAKATA12"AMBER MONITOR 129
12- GREEN MONITOR 119

ZENITH13513' COLOR
COMPOSITEiRGBlAUDIOiH·RES 524

HAYESSMARTMOOEMS
300BAUD S234
1200I30O BAUD 469
1200HINTERNAL (IBM) 3B9
240011200 BAUD 739

SAM'S PHOTOFACTS

PIULIPSECGSEMICONDUCTORS
We have acompletenneof ECG replacement sermccn­
ductors for allyour electronic needs.

-llISCOUNT PRICES-
ECG (EOUIVj 1155 S4.95
ECG (EQUIV.) 123 .59
ECG(EOUIV) 4016 .99
ECG(EOUIV) 5070 1.29

CONNECTORS
RS-232C (SOLDERTYPE)

Male $150Female 51.95
BNC Male 9.95per10
UFH Male 9.90 per 10
'F' Male 2.50 per 10
RCA Male2.95 per10
GENDER CHANGER RS232 M·M 19.95
GENDER CHANGER RS232 F-F 19.95

TECH·SPRAY

RS232TRANSMISSION LINETESTER
All 25 signal hnes accessible Duel colorLEO 's (redl
green)Jumpers andcase met. $169.95

OM-I 0
OM-20
OM-25
OM-40

BECKMAN
S39 OM-45
65 OM-73
79 OM-77
69 CM-20
TRIPLETT

S122 PiN 50
108 630NA
79

B&K
5174 PiN 3300

47 111
140 116
128 1042

1045
POCKET TECHNOLOGY, INC.

Log iCScope 136
WI Probes
wroProbes

PIN3400
3500
3550A

JERROLD't.CC-sa CONVERTER
JERROLO LCC-91 remote
PHILIPS CV-l 000 CONVERTER

WNOLUMECONTROL
PHILIPS CTC9RCONVERTER
WINEGUARD

ANTENNA ROTOR WR-50oo
HOMETVANTENNA
MARINE TVANTENNA

TUSA
CVU-40 BLOCKCONVERTER
CVU-l000 BLOCKCONY

COAX CABLE 591U500'
ROTOR CABLE 20/4 500'

PIN 820
2802
2815
2816

E
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SPARTAN Elec tronics Inc

11 p.\..\.. . ~41(
C (516) 499-9500

6094 Jericho Tpke.
. Commack, N.Y. 11725
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_ Highest quality _ Highest performance - Lowest prices

t:pVIDEO-CINE
CONVERTER

The BP Video-Cine Converter is an
optica l device that allows the easy
transfer of slides, 8mm or 16mm
movie film to VCR tape. The Video­
Cine Converter's prec ision optics put
the image from your movie or slide
projector on a high-contrast, rear
projecti on screen. Your video camera
shoots that image, can color-correct
faded pictures, add narration to other
sound. Can be used with any video
camera or slide projector. If your
video camera lacks close-up capability,
you will need a macro lens attachment

MODEL V·1701 $3695
Mac ro Lens Attachment $14

9 5Model 0314

LTIMATEVIE I G

Wireless remote control with volume for cable
1Y, VHF-UHF antenna systems upgrades any
1Y to 140 channel capability.
• Works with any 1Y set . Quick, easy
installation • Off-air and cable compatible
• Quartz frequency synthesizer tuning . Direct
access/ memory scan selector . Ultra-compact,
hand-held wireless remote control

TEKNIKA
WIRELESS REMOTE
CONTROL TV TUNER
& CABLE CONVERTER
WITH VOLUME CONTROL

Model 6510

$1699 5 (p 61 CHANNEL WIRELESS
REMOTE CONTROL

Model V7661 $7995

Wireless remote control on/off, channel
selection and fine tuning.
• Works with any 1Y • 61 channel capability
• Microcomputer con trolled PLL operation
• Converter panel controllable for channel up,
down, on/off, fine tuning. • LED display
• Compatib le with CA1Y systems.

(p STABIUZER/IMAGE ENHANCER/RF
CONVERTER/VIDEO FADER/2·WAY
DISTRIBUTION AMPLIFER

Model V1880 $999 5

Hook-Up
cable kit

$11.75

The most versatile, all-in-one video processor.
Can be used as a video guard remover for
video tapes, enhancer, video to RF converter,
professional video fade in and out and a dual
output distribution ampli fier.

Model V4804 $4995

Record a pay channel while
viewing a standard channel.
You can also conn ect an
antenna/cable, VCR, video disc
player, home computer and
video game.

VIDEO TAPE REWINDER Model V7777 VHS $498 5

Model V7778 BETA $498 5

Reduce wear and tear of your
VCR heads with the AC
powered circuit protected
rewinders, LED power-on
indicators.

r:; -~

""_"" Phone orders accepted.

260 M otor Parkway, Hauppauge, NY 11788

Toll Free

InNYState 800·832·1446

Service and Shipping Charge Schedule
FOR ORDERS ADD
$25-250 $4 .50
$251 -500 $6.50
$501-750 $8.50
$751-1,000 $12.50
$1,001 and up $15 .00


