


TEK 2200SERIES
PORTABLE OSCILLOSCOPES

THE ANSWER
RY ANY MFASURE

You can't judge a scope
by its cover.

When youlookatoursimplified,
practical internal design, you
seewhytheTek2200 Senes
delivers unparalleled high
performance and reliability in
thefield. You get quality that's
unmistakably Tektronix in scopes
so advanced, they cost you less
to buy and own .

Through an innovative new con ­
cept in scope design we reduced
the number of mechanical parts
by 65%. Reduced cabling by
90% . Virtually eliminated board
electrical connectors. And elimi­
nated the need for a coo ling fan.

Theresult: a scope with
designed-in simplicity that
increases reliability as itcuts
downtime and repair costs. All of
which means outstanding value in

a compact, lightweight package
that your service technicians will
appreciate.

Plus, you get a selection of per­
formance to precisely match your
needs. There are the 60 MHz
sing le time base de lay 2213A at
$1275* and the 60 MHz dual
time base 2215A at $1 525~ And at
100 MHz, the dual time base
2235 at $1750* and the 2236
with an integrated counter/timer/
multimeter at $2650~

The industry'sfirstthree-year
warranty] istestimony to 2200
Series dependability. Adding
value to value are a variety
of op tional service plans that can
economically extend this cover­
age to five years .

Cons ider what you're paying

now in downtime, in service, in
bac k-up scopes . On the bottom
line, a Tek 2200 Series scope will
save you money, time and trou ble
now and in the years to come.

Contact yourTeksales
Engineer fora demotoday. Or
call 1-800-426-2200, Ext. 201.
In Oregon, ca ll collect:
(503) 627-9000, Ext. 201.

Tektron~
COMM ITTED TO EXCELlENCE

' Prices F.O.B. Beaverton, Oregon
t3-year warranty includes CRT and app lies to 2200
family osc illosco pes purchased after 1/1/83. Scopes
are UL listed. CSA and VDE appr oved .

Copyright © 1985, Tektronix, Inc. All righ ts reserved. TIA-517-1
Prices subject to change .
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COVERl

The video titler shown on our cover is
not just a standard video titler. This one
lets you superimpose characters and
graphics directly on a video image. Any
other titler on the market wi l l let you add characters-s-but at the
expense of the video image. The screen shown on the Zenith CV-2562
25-inch monitor is an actual photograph. The letters and the R-E logo
were superimposed onto the image from a Magnavox Lolite video
camera.

If you want to add more than just titles to your videotapes, you can
use your IBM PC, TRS-80 Color Computer, Apple II , or Commodore
64 to access the ti tler's video-image generator. That will allow you to
superimpose complex graphics or even real-time animation over an
external signal. For more on this exciting build-it-yourself project,
turn to page 45.

NEXTMoNTH
THE DECEMBER ISSUE IS. .

ON SALE NOVEMBER 5
WH AT'S NEW IN IC TECHNOLOGY
Two special articles look at the year 'sadvances in both
analog and digital lC's.

BUILD A VIDEO TITlER
We con tinue w ith details on the circuit and con­
st ructi on.

BUILD A HOME SECURITY SYSTEM ·
It works like an expensive commercial system, but it 's
easy-to -build and it 's inexpensive.

HOW TO DESIGN WITH DIGITALIC's
All abo ut digit al cou nters.

As a service to readers. Radio·Electronics publishes available plans or information relating to newswor thy products, techniqu es
and scientific and technological developments. Because of poss ible variances in the quality and condition of materials and
workmanship used by readers . Radio-Electronics disclaims any responsibility for the safe and proper functioning of reader-built
projects based upon or from plans or information published in this magazine.

Since some of the equipment and circuitry.described .in RADIO-ELECTRONICS may relate to or be.covered by U.S. patents.
RADIO-ELECTRONICS disclaims any liability for the Infringement of such patents by the making. usmq, or selling of any such
equipment or circuitry. and suggests that anyone interested in such projects consult a patent attorney.
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Scanners
Communications Electronics:

the world's largest distributor of radio
scanners, introduces new scanners
and scanner accessories from J.I.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.

NEW! Regenc~MX7000-K
List price 5699.95/CE price S429.00/SPECIAL
1o-Band, 20 Channel. Crysta"ess • AC/DC
Frequency range: 2 5-550 MHz. continuous coverage
and 800 MHz. to 1.2 GHz. continuous coverage
In addition to normal scanner lis t en ing , the
MX7000 offersCB, V HF, and UHFTVaudio, FM
Broadcast, al l aircraft bands (ci vil and military),
800 MHz communications, c ellular te lephone,
and when connected to a pr inter or CRT, satell ite
weather pictures.

NEW! Regency® MX5000-K
List pr ice 5599.95/CE price S329.00/SPECIAL
MultI-Band, 20 Channel. No-crystalscanner
Search. Lockout. Priority. AC/DC
Selectable AM-FM m odes. LCD display
World's first continuous c overage scanner
Frequency range: 25-550 MHz. continuous coverage.
Never before have so m any features come in
such a small package. The Regency M X5000
mobile or home scanner has continuous cover­
age from 25 to 550 MHz. That means you can
hear CB, Television audio, FM broadcast sta­
tions, all aircraft bands in c lu ding mil itary and
the normal scanne r bands, a ll o n your choice of
20 programmable channels.

NEW! Regency® MX4000-K
List pr ic e 5629.95/CE price S299.00/SPECIAL
MultI-Band, 20 Channel. No-crystalscanner
Search. Lockout. Priority. AC/DC
Selecteble AM-FM modes • LCD display
Bands: 30-50,118-1 36.144 -1 74,4 40-5 12,800-950 MHz.
The Regency MX4000 is gives coverage in the
standard VHF and UHF ranges with the im po r­
tant addition of the 800 M Hz. and a ircraft bands.
It features k eyb oa rd entry, mult ifunction l iqu id
crystal d isplay and variable searc h in crements.

NEW! Regency®Z60-K
List pri ce 53 79 .95/C E price 5216.00/SPECIAL
B-Band, 50 Channel • No-clYstel scanner
Bands: 30-50. 88 -108. 118-136, 144-1 74. 440 -51 2 MHz.
Cover your choice of over 15,000 fr equencies
on 60 cha nnels at the touch of your finger.

Regency
RH250

NEWl JIL SX-400-K
List price 579 9. 95/ CE price S469 .00/SPECIAL
MultI-Band, 20 Channel. No-crystalScanner.
Search. Lockout. Priority. AC/DC
Frequ ency range: 26-5 20 MHz. conti nuous cov erage.
With optio nally equipped RF convel ters 150KHz.·3.7 GHz.
The JIL SX-400 synth esized scanner is designed for
commercial and professiona l monitor users that de·
mand features not found in ord inary scann ers. The SX­
400 will cover from 150 KHz to 3.7 GHz. with RF
converte rs. Order the followi ng RF converters for your
SX-400 scann er. RF·1030· K at $259 .00 eac h for
frequ ency range 150 KHz.- 30 MHz. USB. LSB, CW and
AM. (CW filte r required for CW signal reception ); RF·
5080-K at $199.00 each for 50 0-800 MHz.; RF·8014· K
at $199.00 each for 800 MHz.·1.4 GHz. Be sure to
also order ACB-300-K at $99 .00 each wh ich is an
antenna control box for conn ectionof the RFconverters .
The RC-40OQ-K data interlace at $259.00 each gives
you control of the SX-400 scanner and RF converters
through a computer. Add $3 .00 shipp ing for each RF
converter, data interlace or ant enna control box. If you
need furth er information on the JIL scanners, contac t
JIL directly at 213- 926'6727 or write JIL at 17120
Edwards Road, Cerr itos, California 90701 U.S.A.

SPECIALl J IL SX-200- K
List pr ice $499.95/CE specia l price $159.00
MultI-Band · 18 Channel. No-Crystal Seenner
Frequencyranpe 26'88.1 08-180.380-514 MHz.
The JIL SX-200 scann er tun es military, F.B.I., Space
Satellites, Police and Fire, Drug Enforcement Agencies,
Defense Department, Aeronautical AM band, Aero
Navigation Band, Fish & Game, Immigration, Paramedics,
Amateur Radio, Justice Department, State Department,
plus other thousands of radio frequ encies most oth er
scann ers can't pick up. The SX·200 has selectable
AM/FM receiver circuits, tri -switch squelch setti ngs ­
signal , audio and signal & audio, outboard AC power
supply - DC at 12 volts built-in, quartz clock - bright
vacuum fluorescent blue readouts and dimme r, dua l
level search speeds, trHe vel scan delay swit ches , 16
memory channels in two channels banks , receive fine
tune (Rll) ± 2KHz.• dua l level RF gain setti ngs - 20 db
pad, AGCtest points for opti onal signalstren gth met ers.

Regencv® HX1000-K
List pr ice $329.95/C E price $ 209 .0 0
tJ-Band, 30 Channel • No ClYstel seenner
Search. Lo ckout. Pr iority . Scan delay
Sidelit liquid crystal d i splay . Dlgitel Cl ock
Frequency range: 30-50. 14 4- 174, 4 40-5 12 MHz.
The new handheld Regency HX1000 scanner is fully
keyboard·programmable forthe ultimate in versatil­
ity . Yo u can scan up t030 channels at the same t ime .
When yo u activate the priority control, you automat­
ically override all other ca lls to listen to yourfavorite
frequency. The LCD display is even sidelil for night
use. Order MA-256-K rapid charge drop- in battery
charger for $79.00 plus 53.00 shipping/handl ing .
Includes wa ll charger, carrying case, be lt clip,
f le xib le an tenna and nicad battery. Order now.

NEW! Bearcat® 100XL-K
List price $349.95/C E p ri ce $229.00
frBand, 1ts Chenna l • Priority. Scan De/ey
Seerch • Limit • Hold • Lockout • AC/DC
Frequ ency range: 30,50, 118 -1 74.406-51 2 MHz.
The world's first no-cryst al handh eld scanner now has
a LCD chann el disp lay with backli ght for low light use
and aircraft band coverage at the same low price. Size is
1.'Iio" x 7'h " x2'1e:' The Bearcat 1ooxi, 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. amateur bands, p lus milita ry and
federal government frequencies.Wow...what ascannert

Included in our low CE price is a sturdy carry ing case,
earphone, battery charger/AC adapter, six AA ni-cad
batt eries and flexible antenn a. Order your scanner now.

NEWl Regency® HX2000-K
The World's FlrstBOO MHz. Hendheld Scanner
List pri ce $569.95/CE pr ice 5359.00
7-Band, 20 Channel • No-crystal scanner
Priority control. Seerch/Scen • AC/DC
Sidelit liquid crystal display. MemolYbeckup
Bands: 118,1 36, 144-1 74.440-51 2,800-950 MHz.
The HX2000 scanner operates on 120V AC or 6 VDC.
Scans 15 channels per seco nd. Size 3" x 7" x 1'12."
Includ es wall cha rger, carry ing case , belt cli p, fle xibl e
ant enna and nicad batteri es. Selectable AM/FM modes.

MX7000
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NEWl Bearca~ 800XLT-K
List price 54 9 9 ,9 5 / C E price $329.00
12-Send, 40 Channel. No -crystel scenner
Priority control. Search/Scan • AC/DC
Bands: 29-54, 118- 174.406-512,806-91 2 MHz.
The Uniden 800X LTreceives 40 channels in two banks.
Scans 15 channe ls per seco nd. Size 9V.. ' x 4'h " x 12'12 ."

OTHER RADIOS AND ACCESSORIES
Pannonlc RF-2600- K Shortwave receiver 5179 .00
Pannonlc RF·B300-K Shortwave receiver 5195.00
RD95·K Unlden Remotemount Radar Detector. 5139.00
RD55·K Un/den Visor mount Radar Detector 5119.00
BC 20/2D-K 8earcat 40 channel scanner 5274.00
BC 210XW·K Bearcal 20 channel scanner 5219.00
BC·WA·K Bearcat Weather Alert" 539.00
DX1 OO<>-K Bearcat shortwave receiver 5459.00
PC22 -K Uniden remote mount CB transceiver $99 .00
PC55·K Un/den mobile mount C8 transceiver 559.00
Zl O·K Repency 10 channel scanner 5139.00
Z30·K Repency 30 channel scanner 5154.00
Z45·K Regency 45 channel scanner 5179.00
R1 060·K Regency 10 channel scanner 598.95
MX3000·K Regency 30 channel scanner 5189.00
C403·K Repency 4 channel scanner. 569.00
R106·K Repency 10 channel scanner 599.00
RH250B-KRepency10 channelVHFtransceiver 5329 .00
RU150B-KRepency10ch annelUHFtransceiver 5449.00
RPH41D-K10 ch. handheldno-crystaltransciever 5399.00
BC1O-KBattery charger for Repency RPH410 579.00
MA256·K Drop-in charger for HXl 000 scanner. 579.95
MA257·K Cigarette lighter cord for HXl 000 .. . 519.95
MA917·K Ni-Cad battery pack for HX1000 524.95
EC1O·KProgramming toollorRegency RPH410 520.00
SMRH250·K Service man. for Regency RH250 520.00
SMRU150·K Service man. for Regency RU150 520.00
SMRPH41D-KService man.forRegency RPH410 5?0.00
SMMX7000·K3vc. man. forM X7000& MX5000 520.00
SMMX300<>-KServiceman.forRegencyMX3000 520.00
B-4·K 1.2 V AAANi-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. Gov!. 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
A6D-K Magnet mount mobile scanner antenna 535 .00
A7«rK Base sta tio n scanner anten na $35 .00
USAMM-KMapmountVHF/UHF ant.wI 12' cable 539.95
USAK' K¥." holemountVHF/UHFant.wi lT cable 535.95
USATLM·K Trunk lip mount VHF/ UHF antenna 535.95
Add53.00 shipping forallaccessoriesorderedatthesametime.
Add$12.00 shipping per shortwave receiver.
Add 57.00 shipping per scanner and 53.00 per antenna.

BUY WITH CONFIDENCE
To get the fa. te.t dell"ery from CE of any scanner,
send or phone your order directly to our Scanner
Distribution Center " Michigan residents please add 4%
sales tax or supp ly you r tax I.D. number. Writte n pur'
chase orders are accepted from approved government
agencie s and most we ll rated firms at a 10% surcharge
for net 10 bill ing. All sales are subject to availability,
acceptan ce and verif ication. All sales on accessories
are fina l. Prices, terms and specificati ons are subject to
change with out notice. All prices are in U.S. dollars. Out
of stock items wi ll be placed on backord erautomatically
unless CE is inst ruct ed differentl y. A $5.00 additional
hand ling fee will be charged for all orders with a
merchandis e total under $50.00. Shipments are F.O.B.
Ann Arbor, Michig an. No COD's. Most products that we
sell have a manufacturer's warranty. Free copies of
warranties on these products are available prior to
purchase by writing to CEo Non-certified checks requir e
bank clearance.

Mall orders to: Communications Electron­
lcs" Box 1045, Ann Arbor, Michigan 48106
U,S.A. Add $7.00 per scanner for U.P.S. ground
sh ipping and handl ing in the continental U,S.A.
For Canada, Puerto Rico, Hawaii, Alaska , or
APO/FPO delivery, shipping charges are three
times contine ntal U.S . rat es. If yo u have a Visa
or Master Card, you may call and place a credit
card order. Order toll-free in the U.S. D ial
800-USA-SCAN. In Canada, order toll-free by
calling 800-221 -3475, Telex CE anytime, di a l
810-223 -242 2 . If you are outside the U.S . or in
Mich igan dial 31 3-973·8888 . Order today.
Scanner Distribution Cent er" and CE logos are trade'
marks of Commun ication s Elect ronics Inc.
t Bearcat is a registered trade mark of Uniden Corpo ration.*Regency is a federally registered trademark of Regency
Electronics Inc. AD #090385-K
Copyright e 1985 Communications Electron ic s

For credit card orders call

1-800-USA-SCAN

4~OMMUNICATIONS
"ELECTRONICS INC.
Consumer Products Division
P.O. Box 1045 o AnnArbor, Michigan48106·1045 U.S.A.
Call800-USA'SCAN or outside U.S.A. 313·973·8888
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WHAT'S NEWS

World's biggest laser is six stories high

TARGET CHAMBER OF NOVA, WORLD'S LARGEST LASER. The 16-foot-diameter evacuated
sphere is shown with some of the lens systems that focus laser beams on a small pellet at its center
to produce fusion reactions. The size of the equipment may be judged from the two technicians
working on it. The spaceframe holding it and its associated equipment is six stories high. The
immediate use of Nova is as a laboratory tool for studying weapons physics. In the long term it is
hoped that it will be a tool to help scientists to develop nuclear fusion as a safe, economical, and
inexhaustible source of power.

Nova, the world 's largest laser,
was dedicated this past spring at
the Lawrence Livermore Laborato­
ry of the University of California. It
will be used asa laboratory tool for
studying nuclear physics, and for
experiments intended to help sci­
entists in their long-term quest for
practical nuclear fusion.

Housed in a four-room build­
ing-one room is more than 200
feet long and another is six stories
high-it is not only the world's big­
gest laser, but also the world's
largest optical instrument, with
more than 300 square meters of
optical surfaces.

Nova uses a fantastically power-

ful capacitor bank to store 40 mil­
lion joules of electrical energy at
20,000 volts to operate almost
6,000 xenon flash lamps. When the
laser is fired , it produces a pulse of
infrared light that is divided into
ten pulses that are passed through
150 laser amplifiers toward the tar­
get. Those amplifiers-neo­
dymium glass rods and discs­
release their energy as the laser

_ pulses pass through them.
Large mirrors steer the ten pulses

toward the target vacuum cham­
ber, a16-foot diameter hollow.alu­
minum sphere containing a fuel
pellet. When the combined pulse
is focused on it, for 30 to 50 tril­
lionths of a second the pellet is
subjected to a force 200 times
greater than the power produced
by the entire electrical generating
capacity of the United States.

The high intensity laser pulses
heat the fuel pellet, causing its
outer shell to boil off and rocket
outward. The reaction drives the
remaining pellet wall inward, com­
pressing the center of the pellet to
a density and temperature com­
parable to that of the center of the
sun.

Nova will thus be able to pro­
duce conditions under which
atomic fusion can take place. That
can provide more light on the the­
ories of what is called inertial con­
finement fusion, and may be a
step toward a practical technology
for producing power from nuclear
fusion.

According to a recent survey by
Billboard Magazine, JBL is the
leading supplier of professional
loudspeakers to North American
recording studios and to interna­
tional concert touring groups. R-E

mance automotive sound systems
for Ford's cars and light trucks. De­
tails of the program have been
agreed on and engineers are al­
ready at work on the fi rst phases of
the plan, said a Ford spokesman.

~L- ""

Z
~ Ford and JBL
b unite to make auto sound
w
u:J JBL Inc. and the Electrical and
6 Electronics Division of Ford Motor
~ Co. have launched a five-year pro­
a: gram to develop high-perfor-
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New and Used Electronic Test Equipment
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 calculat ion pro­
ceedures (V, f:!,V, f:!,V,*" f:!,T, 1/ f:!,T, f:!,T,*" phase).

_ Digital measur ing function disp lays, DC voltage, AC voltage, and Fre­
quency .

_ Comment display function allows user's comments to be disp layed 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-TraceOscilloscope
• A three-way pow er 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 sy nc separat ion circ uit w ith easi ly selectable TV-V
and TV-H modes ensures sta b le 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

Sala Prlca $708.00

Mode l V-4 22 show n

CIRCLE 126ON FREEINFORMATION CARD

MODEL V-212 $461 .00
DC to 20 MHz, 1 mVidiv, Dual Trace. Features 6" Rectangular CRT(w/two
X10 probes) .

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

MOUELV-1050F $1,276.00
DC to 100 MHz, .5 mV/div, Quad Trace, Delayed Sweep . Full TVTriggering,
Alternate time base (w/two Xl 0 probes).

Full 2 year parts and labor warranties on the above scopes.

HITACHI GSA CONTRACT NUMBER GSOOS57322

CALL US TOLL FREE • Masler Charge • ADD FORSHIP PING AND INSURANCE
.VISA.COD $0 to $ 250 .00 .. . . .... ... .... .... $4.50

1-800-732-3457 • Money Order

~
$25 1.00 10 $600.00 .. .. .. .. . .... $ 6.50

• Chec k $501.00 to $750.00 . .. . .. . .. .. .. $8.50
IN CALIFORNIA TOLL FREE $751 .00 to $1000...... .. ... ... $12.50

1-800-272·4225 Oller $ 100 0.00 .. .. ... .. . .. .. .. . $1 5.00

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

_._--~------ ------~----
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VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

• RCA's Preview. RCA gave the in dustry an
advance peek at two of its "products of the future"
re cently at its labor ator ies in Princeton. The first
product, to be introduced "as soon as possible," is
a home satellite receiver component for the
company's Dimensia audio-video system. The
receiver can pick up both C- and Ku-band signals,
and has a built-in descrambler designed for the
M IA-Com encoding system adopted by HBO and
Cinemax.

Th e other "pr oduct of the future" is a digital TV
set, built around three basic Ie's, containing its
own fr ame m emory. Th e receiver converts the
incoming standard interlaced signal, with 60
262.5-line fields per second, to a progressive-scan
non- inter laced one with 60 complete 525-line
frames per second. The resulting picture showed
no line structure or jitter. RCA said that a
consumer-priced frame memory would need to be
developed before the set could be marketed, but
that one wouldn't be available until about 1990.

• "Hi gh Quality" VHS. The VHS group has
decided not to follow Beta's lead in developing
"super VCR's" with high-band color-at least not
at this time-because of compatibility problems.
Instead, VHS manufacturers are introducing an
improvement called "High Quality," which uses
signal processing to enhance the picture without
sacrificing compatibility. Among the picture
enhancements are a system called "video-n oise
reduction," which uses recursive comb filtering,
and an increase in white clip level, which results
in sharper image edges. JVC, which is given
credit for developing the improvements, probably
will feature them first, but they're expected to be
used eventually by all members of the VHS camp.

• VCR's to be :Made Here. Matsushita, the
~ world's largest manufacturer of VCR's, has
z become the first company to announce the
a? establishment of a factory to manufacture
t; videocassette recorders in the United States.
~ Sanyo has since followed, saying that it would
6 also set up a VCR plant here. Hitachi, Toshiba,
~ Sharp, and Sony have also said that they are
ex: looking into setting up plants here. Matsushita's

6

announcement came as the Japanese sought to
relieve th e top-h eavy imbalance of trade with the
United States. VCR's now constitute Japan's
biggest electronics export to the U.S.-worth
more than $3 .3 billion last year. No consumer
VCR's currently are made in this country; all are
imported, largely from Japan, with Korea
recently getting into the act. The new Japanese­
owned VCR plants here are expected to be little
more than assembly operations at first; more
complete manufacturing operations will come
later as U.S.-made parts and components become
available .

Meanwhile, Philips has announced that it is
setting up a joint venture with a Korean firm to
manufacture NTSC VCR's in Korea. They will be
sold domestically in Korea and exported to
countries that use the NTSC standard, including
the U'B. Philips' U.S. affiliate, North American
Philips, currently buys VCR's exclusively from
Matsushita for its three brands-Magnavox,
Sylvania', and Philco. The new Video Corporation
of Korea, owned by Philips (70%) and Dongwon
Electronics (30%) is scheduled to start up about
a year from now and eventually supply VCR's for
North American Philips' three U.S.brands.

• Video Vignettes. A portable projection TV
system with built-in VHS recorder, audio cassette
player, and PA system has been introduced by
Display Sciences Inc., New York, at $3,995.

Mitsubishi has now introduced the first model
with a 35 -inch direct-view picture tube (Radio­
Electronics, March 1985) and priced it at a
suggested list of $3,200. '

Videocassette players-i-that is, playback-only
devices-seem like a good idea in view of the
success of prerecorded software, and they're
already being offered by such companies as
Emerson, GE, Daewoo, Gold Star, Lloyd's,
Magnavox, Quasar, and Panasonic. But few of
those companies expect them to be very popular,
except for the rental market. The reason: There's
very little saving in eliminating the record
function, thus the VCP's cost about the same as
low-priced VCR's by the time they reach the
marketplace. R-E



More quality
accessories for
moreDMMs

thananyone else
intheworld.

Fluke has over thirty ways to expand
the horizons of your DMM - even if your
existing DMM is made by someone else.

Take our new, low-priced80i-400 cur­
rent clamp, for example. It's one of five
different accessories offered by Fluke to
let you take safer, more accurate current
measurements in high energy circuits.

Or consider our universal temperature
accessories.They convert your DMM
into athermometer for air, surface, and
non-corrosive liquid temperature
measurements.

Fluke also offers avariety of probes to
measure high voltage and probes for
high frequency ac measurements. Plus a
complete selection of test leads, battery
eliminators, carrying cases, and more.

It's thelargest selection of DMM
accessories available in the world.

So why spend alot of money on new
equipment, when all you may really need
are new accessories.

To get the whole story, ask for acopy
of our complete DMM accessories book­
let. It'syours for free by contacting your
local Fluke Distributor, or by calling toll­
free 1-800-426-0361.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.
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NEW IDEAS
Commodore-64/VIC-20 cassette interface

P2.
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470 OUTPUT
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NEW IDEAS
This column is devoted to new ideas , cir­

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

All publ ished entries , upon publ ication , will
earn $25 . In addition , for U.S. residents only,
Panavise will donate their model 333-The
Rapid Asse mbly Circ uit Board Holder, having
a retail price of $39 .95. It features an eight­
position rotating adjustment, indexing at 45­
degree increments, and six positive lock posi­
tions in the vertical plane , giving you a fUll ten­
inch height adjustment for comfortable work­
ing.

Title of Idea

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

200 Park Ave . Sout h,
New York, NY 10003

I agree to the above terms, and gra nt
Rad io-Electron ics Magazine the rig ht to
publish my 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 mater ial and
that its publication does not violate any other
copyright. I also declare that this material has
not been previously published.

THE CAS SETTE RECORDERS THAT COM­

modore sells for use with the
Commodore-64 and VIC-20 per­
sonal computers are expensive,
even though they're not much dif­
ferent from standard audio record­
ers . Why are the Commodore
Oatasette recorders specia l? The
Commodore CA SSETTEWRITE output
is a squarewave whose duty cycle
is varied to transmit data.

Unfortunately, when you try to
record that squarewave on aud io
tape , what you end up with looks

Cf) more like a sinewave than aoz squarewave. When you play the
a? tape back and try to load programs
b or data, the compute r doesn't rec­
~ ognize the signals. However, the
w6 circuit presented here wil l turn the
is recorded signal back into one that
C? the Commodore computers can

8

use. With it , you' l l be able to use
almost any recorder for data stor­
age.

Circuit operation
As shown in Fig. 1, audio output

f rom a cassette reco rder is fed
through the lim iting network com­
posed of resistor R2 and diode 01 .
The resistor limits the peak vo ltage
fed to 1C1 -a, and the diode ensu res
that voltages less than zero are not
fed to the tC. Inverters 1C1-a and
1C1 -b , togethe r with resistor R1 ,
form what is called a Schmitt trig­
ger, which "squares up " the ana­
log signa ls from the recorder so
that they're acceptable to the com­
puter.

As shown , a 74LS04 was used for
the inve rters, but you could easily

continued on page 111
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SATELLITE TV

TVRO ownership-present and future.
BOB COOPER, JR.*

SATELLITE TV EDITOR

FIG. l

t he West -Cent ral reg io ns of t he
Uni ted States . New England has
th e lowest percentage of TVRO
ow ners (3%), w hile th e mid-Atlan­
ti c region cl aim s little over 5%.
Those number s would seem to
suppo rt t he thes is t hat TVRO is
largely a rural-or at least west­
ern- phenomeno n. But other evi­
de nce ind icates that w here buyers
live, as we ll as w ho they are, is
changing rapid ly.

TVRO owners te nd to spend
many hou rs watching TV. The na­
t ional average is in the vicinity of
37 hours per week, but the study
found that 54% of TVRO user s
watched thei r sate ll ite systems
more than 40 ho urs per week, and
that 18.4% use their systems mo re
than 59 hours per week-almost
8.5 hou rs per day !

It is in teresting to note that th ere
is a hig h deg ree of user satisfactio n
with TVRO: 62.6% said th ey we re
"ve ry satisfie d" with their system,
and only 1.6% reported th ey we re

SOUTHWEST
13.3%

WEST CENTRAL
22.4%

PACIFIC
22.4%

Geographic distribution
As shown in Fig. 1, the study

found t hat 47% of all system
owners live in eit her the Pacific or

many as4 off-air (terrestria l) televi­
sion channels, in d icati ng that they
live in areas where regu lar TV pro­
gramm ing is not hi gh quality.

Eighty percent of TVRO owners
also own more than one TV set,
39% own a VCR, and 21% own a
pe rsonal computer. VCR
ownership and personal-comput­
er ownership is markedly higher
than the nati onal average, w hich
indicates the "upsca le demo­
graphics" of TVRO ownership.
Eighty-eight percent have a high
school education or better, and
52% earn at least $30,000 per year.

A lthough the largest market
segment (39%) is between 35 and
49 years of age and still has chil­
dren at home, a large percentage
(21 %) are over 60 years of age, and
are either reti red or semi-retired .

TWO THOUSAND TVRO OWNERS HAVE

provided the home-satel lite indus­
try with its first in-depth profile of
TVRO users . Many beliefs and as­
sumptions fell by the ways ide
when the 150-page, 1985 TVRO
Market Profile was completed .
Here are some of the findings .

The majority of TVRO owne rs
(72%) do not live in cities, but
26.5% do have access to cable ser­
vice. Of those who can subscribe
to cable , 23% do, but 49% have
discontinued their cable service.

For the last six months animosity
between TVRO and cable has been
increasing . Several cable firms
have begun large-scale advertising
in which they advise potential pu r­
chasers not to buy a TVRO be­
cause of the possibility that, when
satellite signals scramb le, TVRO
owners wi ll be left w ith nothing to
view.

Ownership of TVRO systems
has been growing tremendous ly
for the past few years : 30% of
TVRO owners purchased their sys­
tems in 1983, and 59% pu rchased
their systems in 1984. Approx­
imately one third of all TVRO
buyers made their purchase after
seeing a TVRO in operation at a
friend 's or neighbor's home; 25%
bought after seeing a TVRO dem­
onstrated by a dealer; and 22%
bought because they wanted a
greater choice of programming
and felt that cable was too expen­
sive, or simply unavai lable.

When asked to give their rea­
sons for buying a TVRO, 61 % said
their primary reason was to have
access to a wider variety of pro­
gramm ing. Significantly, 59% of
those buying had access to as

'publisher of CSD magazine
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PRINTER
BARGAIN

We guarantee thatyou'll neverfind a
bargain as sensational as the letter­
quality daisywheelprinter you see
in this advertisement.
We covered up the name of the
printer so as not to embarrass
the manufacturer.

I realize that what you are about to
read may seem Incredible. I can un­
derstand. But occasionally there are In­
deed bargains and opportunities that
only come once in a lifetime . I'm con­
vinced that this Is one of them .

By Joseph Sugarman, President

The letter-quality pr inter you see above has
a suggested retail price of $1795. It prints bi­
directionally at 40 characters per second us­
ing a daisy wheel print element , comes with a
para llel interface and prints a 13.6 inch line.

A similar printer might be found at some dis­
count computer dea lers for as low as $1000.
And at that pr ice it is indeed a barga in.

AUTOMATIC FEATURES
Ifwe 'd offer it to you at $499-a unitthat we

cou ld be selling for $1795 and that would be
a bargain at $1OOO-you'd probably thinkthat
therewasacatch . But guess again.Asunusual
a bargain as this may appear, and despite all
itsquality featu res, this printer can be you rsfor
the incredible low price of only $499-below
wholesale, below dealer cost and without ques­
tion, the lowest priced high-speed letter-quality
printe. sold today.

JS&A bought out an entire warehouse full of
these printers, promised that we would not
display the name onthe unit, in our photo ,men­
tionthe name in our ad nor reveal the name over
the phone to avoid embarrassing the manufac­
turer or his dealers.

I'm so convinced that th is is one of the
greatest values I've ever offered, I am making
a bet and acommitment. First,the comm itment.
I'm giv ing you 30 days to test it out. If it's not
the best printer value in the country, return it
for a full refund including your $25 postage.

Finally, I'll bet that you'll immediately
recognize the name of the billion dollar com ­
panywhose nameisonthe product oryoudo n't
deserve to own a computer. The company is
a successful computer company whose pro ­
ducts you may even now own. They 'll backthe
product with service through its 90-day limited
warranty and for years to come with hundreds
of nationa l factory service cent ers throughout
the United States.

EXCEPTIONAL VALUE
The printer is not an outdated model with old

technology but a brand new unit with the latest
electronics and the most advanced technol­
ogy . For examp le, there's an automatic print
pressurecontrolwhich automatical lyvariesthe
printing pressure according to the shape of the

character. This single feature produces an in­
credibly clean impression whileprolonging the
life of the daisy whee l. But there's more .

An aluminum diecast integ ral-const ructed
frame gives the printer a solid home for its ad­
vanced electronics. And with a weight of 30
pounds,you know there's built-incommercial­
qual ityconstruction.Thecontrolsinclude: 'line
feed' which advances the carriage by one line,
'page advance' which advancesthe document
to the next page when using continuous form
paper and a 'set page' button that tells the
printer where the start of the form is located.
A lighted condition pane l tells you the printer
status with red and green LEOs. You can use
singlesheets or cont inuousform fan-fold paper
and with the 'paper out sensor' the printer
detects the last sheet of the fan fold paper and
automatically stops . And the printer has a 2K
buffer memory.

There are also features that give you enor­
mous print ing flexib ility. You can underscore
words, double print each character which
creates a bold look or you can use shadow print
which moves the print head 1/120th of an inch
between strikes. With the proper daisy wheel
you can alsosetthe printerfor proportional prin­
ting which gives your documents a profes­
siona l-almost printed look.

SELF-TEST MODE
There's a self-test mode whic h lets you print

out all the characters on your daisy wheel con­
tinually until you stop .And the system usesstan­
dard Diablo daisy wheels and ribbons which
you can get from JS&A or any computer store.

With the Pica pitch , you can print up to 136
columns and with the Elite pitch, upt0163. The
15.5" carriage will take a print area of 13.6 in­
ches. It measures 6 x 16 x 24" , comes with a
1O-pitchdaisy wheel , one ribbon and complete
instructions.The unit has provisions for a trac­
tor feed and a sheet feeder which can be pur­
chased locally or at a d iscount from JS&A.

You can select either 10, 12 0r 15fortheprint
pitch or even use the 1O-pitchdaisy wheel sup­
plied with the unit atthe 12-pitch setting for large
and tight letter spaci ng.There are dip switches
wh ich let you customize each printer to any
computer with a parallel printer interface. Set­
ting recommendations are supplied for IBM ,
Apple and other popular computers.

What happened? How can JS&A obtain and
then sell these printers-products that are
brand new with the latest state-of-the-art
technology and from a major manufacturer at
a price that at first ishard to believe?Quitefrank­
ly, it was n't easy .

With ou r low overhead we can effic iently sell

these units in tremendous quantitieswithout the
high markups that many stores must have to
make a profi t. And we can do this on a mass­
market national scale. Since many manufac ­
turers know this and know that wecould quickly
move tremendous amounts of merchandise
without upsetting manyotthe retailers(because
we keep the name of the manufacturer con­
fidential) they are willing to let us buy their pro­
duct d irect, often at foreign, export prices.

We 'll be happy to supply companies with
several printers for their computer departments
to upgrade their printing speed and quality .
There is no limit to the number you can order
although we only havea fewthousand available
so we reserve the right to return your order
shou ld we run out.

ACTaUICKLY
There are bargainsavailablethat are indeed

too good to be true and often end up to be much
less than you expected . But here's an exam­
ple that is not only too good to be true but that
we guarantee you 'll find better than you ex­
pected. Order one at no obligation, today.

Simp ly send your check or money order us­
ing the order numbers shown in parentheses
(IL residents add 7% sales tax) plus $25 for
postage and handling for each printerordered.
Credit card buye rscall toll-free number below.
Send your orde r to: JS&A Special Printer
Bargain Offer at the address below .
Printer (60S7) $499
Tractor Feed (60S4) 189
Sheet Feeder(60SS) 239
3-Pack Ribbons (60S9) 15
Daisy Wheels: (List supplied with unit)
Cables/Interfaces (includes everything you
need to connect to your computer:
IBM & Compatibles (25 pin) (6076) 39
Apple II + /e (6099) 69
Apple lie (7011) 69
Commodore VIC-20 C-64 &C-12S (7002) 69
Atari 400/600/600XLlSOO/SOOXL (7003) .69
Visual 1050 (7004) 39
All Other Computers with Standa rd Parallel
Printer Port (36 Pin) (7009) 39

PRODUCTS
THAT....- ®-- TH INK~

One JS&A Plaza, Dept RE
Northbrook, IL 60062 (312) 564-7000

ORDERS ONLY: 800 228-5000
QUESTIONS ONLY: (316\ 264·1109

IL residents add 7% sales tax. ©~S&A GrouP. Inc.•1985
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SATELLITE TV/

Bob Cooper 's CSD Magazine has ar­
ranged with a number of TYRO equip­
ment suppliers to provide a sing le­
package of material that will help intro­
duce you to the world of TVRO dealersh ip.
A short booklet written by Bob Cooper
describes the start-up pitfalls to be avoid­
ed by any would-be TYRO 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

What's being watched
Movies are clearly the most pop­

ular type of programming (66.2%),
although people who have owned
TYRO system for three years or
more are less enchanted with
movie s than new owners are
(dropping to 57% most popular).

Movies, of course, make up the
overwhelming majority of the pro­
gramming on such prem ium ser­
vices as HBO and Showtime. In
view of that, and in view of the
above ment ioned popul arity of
movies, care should be taken in
drawing conclusions from the fig­
ures that follow.

HBO had been viewed during
the 24 hours preceding our survey
by 54.4% of all those responding to
it , Cinemax by 49.2%, and Show­
time by 46.3%.

Sports programmin g w as the
second most popular type of pro­
graming : all -sports ESPN pulled
28.9%. of all v iewer s. Howeve r,
sports programming is widely

continued on page 111

broadcast by local stations, drew
v iewing percentages of about
30-35%, CBS satell ite feeds being
the most popular. Significantly, of
the non-premium (non-pay) satel­
lite services available, Ted Turner's
WTBS outranked all others, and
actually surpassed the popularity
of satellite feeds from ABC and
NBC.

have the ability to scan the Clarke
orbit belt and lock in on virtually
any U.S. or Canadian satellite in
op eration. That gi ve s TYRO
owners a lot to choose from . More
than 88% of our sample reported
that they tune in the Hu ghes Gal­
axy satellite , 83.8% tune in RCA's
F3R, and 54.9% tune in RCA's F4,all
at a rate of at least three times per
week .

Network service, available on
satelli te in the form of intra-net­
work feeds intended to be re-

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

"very satisfied" with thei r system ,
and only 1.6% reported they were
"very di ssatisfied" with it. A dif­
ferent attitude emerged from
TYRO owners (26.5%) with access
to cab le TY service; 69.7% of them
said they were "not ple ased" w ith
the quality of the local cable ser­
vice .

The popularity of satellite recep­
tion was not surprising. Motorized
dish movers are more often part of
a system than not, these days, so
most users buying systems now

The First
Five Years!

~;!!~~~~!I!!!I!!!II!I!!!I!~ __ SEND CSD ANTHOLOGY/2 Vols .+ CSD Bonus.
__ SEND CSD October '84 Special Issue ONLY.

NAME COMPANY _

ADDRESS _

CITY STATE _ _ ZIP _

THE MOST COMPLETE report on the mushrooming
home TVRO' industry ever compi led, written as only the
'father of TVRO' could have prepared . More than 1000
pages (I) tracing the complete story of home TVRO,
lavishly illustrated with equipment photos, schematic
diagrams, equipment analysis 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 phenom inon 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 SETtotaling 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 specia l extraordinary bonus; the 200 page ( +)
October 1984 edition of CSD/Coop's Satellite Digest. This very specia l edition of
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of
TVRO facts and figures ever compi led. Comb ined with the 1,000 page 'CSD
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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Beckman Industrial 60MHz
and 100 MHzoscilloscopes are
advanced designed for greater
performance and ease of use.
They offermore control, more
versatility and more features
than other models.And they
are backed by a nationwide
network of factory authorized
service centers. Compare and
you'll agree. Nothing mea­
sures up to Beckman Industrial
oscilloscopes.
D lmY/DIY Sensitivity
D 3 Channel, 8 Trace
D Dual Time Base
D Delayed Sweep

Check out Beckman
Industrial Models 9060 and
9100oscilloscopes. At your
local Beckman Industrial
distributor.

Our UClO Universal Counter
gives you more of each. It
measures frequency up to
100MHz...and gives you a
variety of capabilities including
frequency ratio, period, time
interval and unit counting.
D Beeper/LED Function

Indicators
D 20mV Input Sensitivity
D High/Low Ranges
UCI0-Universal
Counter $319.95*

You get the same advantages
with our FG2 2MHzFunction
Generator.
D Sine, Square,Triangle and

TTL Outputs
D Unique 5:1 Duty CycleControl
D Wide 1000:1 VCF Sweep

Range
D 50 OHM Output Impedance
FG2 Function
Generator $199.95*

Great features , performance
and value are always as close
as your local Beckman Indus­
trial distributor.

' Suggested list price.

B~r~""'=-tn .tn"••~ri=-I 1M
--~._ ~-- .

Beckman Indu stri al Corporation, Instrumentat ion
Produc ts Division ,ASubs idiary of Emerson Elect ric
Co., 630 Puente St., Brea, CA92621.( il4) 671-4800.

CIRCLE 98 ON FREE INFORMATION CARD
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oil is we ll-taken ; yet, it's essential
to transparentize the paper to
minimize diffusion and to shorten
exposure times. A good approach
is to use a clear gloss acryl ic spray.
Here , it 's best that the coat ing re­
sins be allacrylic. Alkyds and nitro­
cellulose are often used as modi­
fiers and they absorb some UV. I
experimented with DATAKOAT
gloss No. 041 77 as a transparen­
tizer and the results follow.

I coated both sides of page 67
from your July 1985 issue with two
very wet coats of DATAKOAT. That
was to ensure complete penetra­
tion of the paper by the clear acryl­
ic resin . The page was hung on
clothespins to dry.

I then taped the coated pape r
and an uncoated page with blank­
pape r areas to a no rth -facing win­
dow. ' I used a Glossen Pilot ex­
posure meter held against the
unprinted area of each sheet of pa­
per to measure the comparative
light transmission . With the ASA
index set at 100, my results were:

uncoated 1/250sec @ fI3.8;
coated 1/250sec @ fI2.8.
Those values can be reduced to

relative light-transmission ratios as
follows:

The ratio of light intensity to cor­
responding to fl stop value varies
asthe inverse square of the fvalue ,
or

E= k/f? where k isa constant ; so
E1 = k/(3.8)2 or k = E1(3.8)2 (1)

and
E2 = k/(2.8)2 or k = E2(2 .8)2 (2).
Combining (1) and (2) and rear­

ranging gives :
E2/E, = (3.8/2.8)2
E2/E1 = 1.84 or an 84% improve­

ment in li ght tr an smis sion.
DATAKOAT GlossNo. 04177 isavail ­
able from many electronics part s
distributors . Other 100% acrylic

(Continued on page 20)

LETTERS

PC SERVICE

Your July 1985 art icle, " PC Ser­
vi ce", was very interesting , es­
pecia lly si nce we make one of
those kits you refer to: the ER-4
Photo Etch set. It 's one that works.
Its principle is patented . It 's been
sold to engineers and expe rimen­
ters , and accepted in industry, for
years.

But I'm writing for another rea­
son . .In your article, you recom ­
mend using the printed page as a
poor man's film positive . That may
work w ith some positive resists,
but the re are a few ways in which
you can improve results.

1. You shou ld publ ish the mirror
image of the pattern that is to be
reproduced. The pattern can then
be placed di rect ly against the sen­
sitized board and exposed . If you
continue to print a "right-reading"
image, the b lank paper side must
be placed against the sensitized
PC board. The printed image is
separated from the foi l boa rd by
the paper th ickness, and your pa­
per substrate will cause considera­
ble light diffusion around and
under the ·" b lack" areas. That
causes thin circuit traces to break
up or completely wash away.

2. You use a clay-coated paper in
Radio -Electronics. Frequentl y, UV
brighteners are added to the clay
to make the paper look whiter.
They absorb UV and retransm it the
energy at longer wavelengths.
What you now have seems to be
OK. If you ever change paper,
you 'd better check things out
again!

3. You should warn your readers
that the system will work onlywith
positive etch resist boards. It may
seem obvious, but plenty of peo ­
ple will try it with negative resist­
and waste a board.

4. Your comment about mineral

WRITE TO:

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

r
STARTING
ATSI6.9S:

Compare these features.
LPJOA Logic Probe:

o 30n5 pulses to 17MHz
o Pen-like design

LP25 Logic Probe:
o 30n5 pulses to 2SMHz
o Beeper/LED logic

indicators
PR41 Logic Pulser:

o 0.S/400Hz pulse rate
o 100mA, lOJJ5 pul ses

Beckman Industria l Corporation, Instru­
mentatio n Products Division, ASubsidiary
of Emerson Electric Co., 630 Puente St., Brea,
CA92621, (714) 671-4800

'S uggested list price.

( 1985 Beckman Industr ial Corpo ration
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Satellite
Communications

Training from NRI!

Move into commercial satellite communications and home
satellite.1V With NRI's latest training breakthrough!

Explore Every Aspect of Satellite Trans­
mission and Reception As You Assemble,
Install, and Train With the Complete lVRO
System Included inYo~ Course

in advance .. .and scientists now explore and investigate
the mysteriesofouter space without leavingtheir labs.

And, notsurprisingly, these amazingapplications of
satellite technology have openedup exciting new opportu­
nities forthe technician trained to install, maintain, trouble­
shootand repairsatellite communications equipment.

en
a
Z
o
ex:
I­
a
w
...J
W

6
o
-c
ex:

Back in 1964, great excitement surrounded the launching
ofSyncom 2, the true forerunner of today's satellites. But
not even the most hopefulof scientists believedthat in
less than 25 years, communications satellites wouldhave
such a tremendous impacton the professional and per­
sonallives of millions of people around the globe.

Today, thanks to the rapid developmentofsatellite
technology,a callto Parisisas clearand as easyto make
as a callto your next door neighbor. .. executivesfrom
multi-national corporationsand even smallbusinesses
use video conferencingto "meet"withoutleavingtheir
offices ... simultaneouslya billion peoplewitnessa single
event (asoccer game, an inauguration, a benefitrock

16 concert) . . .globalweather maps transmittedfromsatel­
litesallowmeteorologists to forecastweather trends weeks

Home Satellite 1V Is Just at the Start of
Its Explosive Future

You've seen them in suburban backyards and alongside
country farmhouses. Home satelliteTVsystemsare
springing up allacross the country.

Alreadythere are over a million TYRO (Ielevision
Receive-Only) systemsin place in the U.S. alone, and
experts predict that by 1990, a remarkable 60% of U.S.
homes will have a satellite dish. Contributing to the field's
phenomenal growth are the support of the FCC and
Congress, steady improvement in product quality, the
developmentof smallerdishes, and a growingconsumer
enthusiasmfor satellite TV.



Make Your Move Into the
Future Today! Send for Your
FREE NRICatalog
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Only NRI can train you at home for an
exciting and rewarding career as a satellite
communications technician. The knowledge
and know-howyou gain from your NRI
training provide you with the soundest
possible foundation for further growth with
the iridustry. But now is the time to act.
Return the post-paidcard to us today. You
will receive your 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-the kind of
experience that enables NRI
to provide the most effective
training possible to prepare
you for today's, and tomor­
row's, high-tech opportun­
ities. Of the card is missing,
write to us at the address
below.)

NRlscHOOL OF ELECTRONICS

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue, NW
Washington, DC 20016 ~J'!~

We'll give you tomorrow. I'!nlll

It's hands-on train­
ing, at home ...
designed around the
latest state-of-the-art
electronic equip­
ment you work
with as part of your
training. You start
from scratch and
"discover by
doing"all the
way up to the
level of a fully .
qualified profesP
sional.You conduct ~

key experiments ... perform vital tests. ~ ' : 'install your
own system... and you do it at the pace that suits
you best.

But, most important to your success,you don't do
it alone. Built into your NRI training is the enormous
experience of our development specialists and
instructors,whose long-proven training skills and
personal guidance come to you on a one-to-onebasis.
They are always available for consultation and help.

At-Home Training the Uniquely
Successful
NRIWay

New Jobs, New Careers for the
Trained Technician

Your Home Satellite 1V System
Brings Theory to Life!

The Wilson TVRO system includedin your course comes
complete with 5 I parabolicdishantenna system, low­
noise amplifier (LNA), down converter, receiver, low-loss
coaxial cable, and even a permanent polar mount.

By training with an actual TVRO system,you'll come
to understand the function and operation of a satellite
earth station-knowledge that you can apply to both con­
sumer and commercial equipment.And once you have
completed your 1VROsystem,you'llhave accessto the
best television entertainment available-direct from the
satellite to your home.

NRI Brings Satellite Technology
Down to Earth

Only NRI has the resources and the skills necessaryto
transform today's most sophisticated technologyinto
understandable, step-by-step training.

NRI's new course in Satellite Communications
gets'you in on the ground floor of
this booming technology. You are
thoroughly trained in the necessary
basic electronics, fundamental
communications principles, and
television transmission and
operation .

Usingthe remarkable NRI
DiscoveryLab®, you demon­
strate first-hand many important
pointscovered in your lessons.
Youperforrri criticaltestsand .
measurements with your digital
multimeter. And, usingyour
NRI Antenna Applications and
DesignLab,you assembleand test
various types ofantennas and matchingsections.

Then you concentrate on both commercial and con­
sumer satellite earth stationequipment, puttingtheory to
practiceas you assembleand install the 5 I parabolic dish
antenna systemincluded in your course.

Nowyou can take advantage of the
exciting opportunities opening up in

this service-and support-intensive
industry. NRl's new break­

through training prepares you
to fill the increasing need for
technicians to install, adjust,
and repair earth station

equipment, such as dishes,
antennas, receivers, and

amplifiers.
As an NRI-trained technician, you can concentrate

your effortson consumer-oriented TVRO equipment.Or
you can use your NRI training to builda career servicing
larger commercial or militaryequipmentused both to
transmit and receive voice,data, and video signals. You'll
also findopportunities in sales and systemconsulting, a
role some expect to increase tenfoldwithin the next five
years on both the corporate and consumer levels.
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con tinued from page 15

gloss sprays should give compara­
b le resu lts, but addit ional coats
may be required .
BARRY DAVID BROWN,

\ President,
The Datak Corporation,
Sparks, NE.

AGREES WITH ROBERT
GROSSBLATT

I am writing this letter to express
agreement with comments made
by Robert Grossblatt in his article,
" Understand ing Memory lC's"
(Radio-Electronics, Feburary 1985).

I have a 15-year-old son, Saul,
who spends much of his free time
glued to his TRS-80 computer. He
listened to me as I began to read
Mr. Grossblatt's article , aloud. The
obvious point being made in the
introductory paragraph was how
brainwashed we are that we all
need computers . I quote the arti­
cle: "People are buying them like
umbrellas in a rainstorm, whether
they need them or not. In what has
to be a classic case of consumer
brainwashing, the public has been
convinced that the list of life's
basic necessities now includes a
64Kmemory. Well , it just ain't so!"
At that point, my son asked: "Well ,
then , how much memory do we
need?" .

Consumer brainwashing? I must
agree-how right you are!
BARRY KELNER,
Manalapan , Nj R-E

COMMODORE MONITOR
In the "Letters" section of the

June 1985 Radio-Electronics, Mr.
Charles Matlin , Bell Gardens, CA,
says that he is looking for a sche­
matic and a block diagram of the
Commodore 1702 color monitor.

In reviewing my copy of Sams
Photofact Annual Index 1985
(Howard W. Sams & Co., Inc., PO
Box 7092, Indianapolis, IN 46206),
page 11, I find that there is avail­
able, as of January 1985, tentative
computerfact schedule produc­
tion of repair data for the Com­
modore 1701 monitor.

Sams may be able to provide
that data Mr. Matlin needs for his
Commodore 1702. He should
write or call Sams (800-428 SAMS)
for information.
DENNIS DERRY
Niceville, FL

mylar backing, and an insulator is
placed over the backing. That will
also ensure that the identification
is permanent and won't fade away
in time, or as a result of being ex­
posed to the atmosphere.
RAHIM SABADIA
Yorba Linda, CA

THE e-Z BOARD
I am delighted at the review of

our product, the e-Z board, which
appeared in the " Equipment Re­
po rts" sect ion, July 1985 issue of
Radio-Electronics.

A further item of possible inter­
est to you is that we are using a
mylar label with an excellent ,ad­
hesive backing to identify the bus
signals on the e-Z Board. For-some
reason , it probably appears that
we have glued two strips of ordi­
nary paper, as your review indi­
cates. We realized that a cup of
coffee is frequently at hand when
someone is bre adboarding, and
w e wanted the label t o be
stainproof, as it were. So, in de­
signing the label , we asked the
manufacturer to make sure that
the ident if icat ion is printed onto a

tion, Hands-On Electronics, which
is due to go on sale October 15,
1985-Edito r.

ELECTRICAL SAFETY
I just f inished reading Earl" Doc"

Savage's " Hobby Corner," in the
May 1985 Radio-Electronics-and
after reading the section about the
Headphone Adapter, I was
horrified. Shame on you, "Doc!" I
know you know better-but you
forgot someth ing.

The circuits you show are per­
fectly OK , but you left out the
mos t important part: electrical
safety. I'm sure you 're aware that
most new equipment- especially
TV sets that have been built over
the last three to four years-are
hot chassis. Therefore , hooking
any external wi res or exposed
equipment to anything in that set
will create an extreme shock haz­
ard, or even death under the right
conditions.

Of course, the correct way to
make those installations is first to
wire a 1-to-1 isolation transformer
between the set and the speaker.
That will eliminate the shock haz­
ard, as well as give some overload
protection to the output circuits.
Then the headphone jack can be
hooked up in the manner that you
show. Most manufacturers use
that same system.
AL LAMER, C~T
Keizer, OR

ELECTRONIC TESTING OF AUTOS
I have been a reader of Radio­

Electronics for the last eight years
and have seen the radical changes
that it has gone through . It is the
last of a breed of consumer-experi­
menter-technical-amateur elec­
t ronics magazines.

I would like to see some articles
devoted to electronic testing of
autos, such as special scopes for
electronic-ignition type cars with­
ou t points. I would also like to see
some articles devoted to higher­
band video recording, such as is
com ing out in Beta machines, as
well as editing machines with f ly­
ing erase heads.

Keep up the good work, and
don 't go the way of all the comput­
er-based competition .
BERNARD H. WEISS
Edison, Nj

Thanks for your in formative letter.
We should point out one thing,
though: The PC-board image
printed on the page is not a right­
reading one. The dimensions read
right, but the pattern is flopped to
minimize diffusion. We hope to
hear from others on their experi­
ences as well. - Editor

MANUAL NEEDED
I need a service manual for a

Fisher, model 1434, 4-channel/ster­
eo receiver. i am willing to pay a
reasonable sum fo r a schematic
and parts list . That material is not
available from the Fisher Radio
Corp., or f ro m Sams Photoiect .
Thank you very much.
CHARLES D. PRATER
Edna, KY 41419

enoz
Ifo We have good news for you! An
~ art icl e, "Automotive Electronic
w6 Troubleshooting, II by Herbert
Ci Freidman , w ill appear in Issue
~ Number 6 of our sister publica-

20



WE'RE TURIIIIIG THE CIMPETITI
GREEII WITH DlUI

NTE ELECTRONICS, INC.
44 FARRAND STREET, BLOOMFIELD, NEW JERSEY 07003

CIRCLE 289 ON FREE INFORMATION CARD

NTE is the red hot success story of the electronics
industry and the big boys are green with envy.
They don 't like the fact that we've built our
reputation on giving you more of what you 're
looking for in a replacement part. More quality.
More reliability. And, more parts to choose from.
That's why more and more technicians across
the country are picking the package with the
green NTE diamond on the front.
NTE parts are extensively tested on state-of-the­
art equipment dur ing every phase of production
to ensure top performance - performance
that's backed by the industry's only two
year warranty.

What's more , NTE uses a spec ial computer
controlled inventory system, so when you
replace or design with NTE , you can be sure that
the part you need is on your distributor 's shelf.
Our new 1985/86 Technical Guide and Cross­
Reference manual, which has over 3,100 NTE
types cross-referenced to over 220 ,000 industry
part numbers, is now available.
Why settle for our competitor's parts when you
get more quality and service with NTE? Look for
NTE's replacement parts in the bright green

polybags and cartons at your distributor today.
Don't forget to ask about our new Flameproof ,

Resistors and Wire Ties , too!
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Membrane
Keyboard Kit
NeW New! We found these little beauties
at a recent trade show and did a dea lon
the spot wi th the supp liers so we could
sq ueeze them into the catak>g. We
tho ug ht you'd like the m as they can be
used for just abou t any app lication f rom
design to finis hed project. Switc hing is
normally open, momentary contact push
button type, Easy to assemble.
SPECIFICATIONS* Circuit resistance:less than 150
ohms* Contact rat ing : DC 24V max Sm A
max* Open Circuit Resistance:100 M EG
minimum* Contac t material: carbo n in side s
Life time: tes ted to one 3 milli on ope ra-

1~~~§;;;;:::;::::;::~~3~~tions at 24V DC 5m A

S~~~~605 r
' 2 key
Cat K-3607

s&95
16 key
Cat K-3609

S8 95 .
80 ley
Cat K-36 1 1

V~



VERYTHING FOR THE ELECTRONICS ENTHUSIAST

DlCKe5MITH
ELECTRONICS
INCORPORATED IN THE STATE OFCALIFORNIA

NEARL Y 70 STORES
IN THREE COUNTRIES

UI' Pokey
You'll have a blIli wfth this
one - and you don' risk
tol ing • lingle cent! A
dtgital project whtch not
onty ,haws how thd on~

.rmed bandit worb • It
t.ach•• you how k)gic cir ­
cuits work, too .
cat K·2662 i:7fIJY

" 19"
IMlnl
Color Organ

YourveryOWn diaco C<>'our
Of'OIin- but OUr, i, battery
OP«ated - 10 it', m h
"'.r thin main. device~'
Connect it to )'OUr radio
=::h~ .t.r8O'or. r••i
catK-266. $12"

---....
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and the comb ination frequently
provides some of the best features
of both . For example, the Canon
Typestar 6 feat ures a high-dens ity
dot-matrix print head, a 28-

Canon Typestar 6

This typewriter includes
some of the most powerful
features of both typewriters

and computers,

THERE'S AN INTERESTING PHE­

nomenon going on in the portable
typewrite r market: the traditional
portab le typewriter is merging
w ith today's portab le computer,

,, - '. character LCD (Liquid Crystal
Disp lay), a full-travel keyboard,
and has a set of operating com­
mands that allow it to function like
an expensive word-processor,

Using the Typestar 6
The Typestar 6 has several

modes of operation, selected by
us e of the MODE 'key. I n the
character mode, characters are
pr inted one-by-one as they are en­
tered at the keyboard. In the line
mode, a whole line is entered be­
fore it is printed. That gives you a
chance to correct mistakes before

FAST (over 11 mHz CIK) (Intel 8052 AH Baslc- Based)

tBASIC CONTROLLER
WITH ON-BOARD

EPROM/E2PROM PROGRAMMER

MLC.1 ONL~518887

-=-

IN
POWER

& SIMPLICITY!

'179"

'132"
'117"
'99"

'164­
'128"

ACCEPTED
ADD4%

ACCESORY PERIPHERALS:
AD12·1 12blt AID with Schannel Input mux; with on board prec isio n ref.
AlllHI S blt ·Schann.1AID Board; AD 7581 Based; 66us conv . rate.
DA12-1 12 bit D/A Board Schannel output mux; (5OOns co nv.before m ux)
DA8-S Schannel Sbit D/A (Slnd.pendent channels);(dual AD7226's)
DA8-4 4 channel version
AC·S I.olated Schannel AC Solid State Relay Board
each channel12A fJXN with output transient protection and fused outputs.
DC·S Isolated Schannel DC Power Switching Board

each channel SA 200V with protection diodes and fused outputs. (S channel
with common GND) '158"

DellA Same .. aboveonly wtth Schannel. SlMIp8I'8t. grounds. '2Oll"
ME·1 Memory Expen.lon Board Expands total memory to 64K RAM/ROM
AN D 32K of EPROM Add '9" each for SKxBram (up to 6) '64"
MB·1 Moth.r Board
Can chain up to eight MB-1's to control up to 255 per ipherals . 100 pin edge
card connectors add'S" each . '49"

HOBBIEST KITS:
HK·8052 8052AH·Basic chip , 11.0592 mHz crystal Inte l Basic manuai and

application notes '74"
HK-MLCBD MLC1 P.C. Board, Micro Unear Kit Ass'y Manual and Micro Unear

Aoo lication notes. '47 "

~._~.../;~_~~ _ MICRO LINEAR CONTROLS
~ 4900 Memco Lane

Racine, WI 53404·1099 I V/S4 0 [

Orders only call TOLL·FREE 1·800·222·2298
for technical information call (414)·639·1105 •

Call for OEM and Quantity Pricing.

FREE WAnS OUTSIDE WI

1·800·222·2298

HARDWARE FEATURES: 8052 BASIC
RSZ32 Senal port with auto baudrate detection at virtually any baud rate; Serial

printer port output available; 48 110 lines (six-/! bit ports); PWM output; Real t ime
Clock (5m Sec. resoIutlon~ Fast 11.(512 mHz clock rate; Up to 16KxS on board RAM

EPROM PrOQrammer: PrOQrams 2716,2732,2764,27128;27256; On board regulator for
prog ramming vo ltages (selectable).
Comes with SKxS of RAM and SKxS of EPROM; Add itional RAM and EPROM
AVAILABLE (call fo r prices).

Aa••mb led " l ••ted. Store m.ny prOQram. on up to 32K on board EPROM .

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

canbe writing and running programs In Basic, even storing them on EPAOMlE'PAOM's
within minutes of Inllial hookup. Applications - Real time Intelligent security .
systems, auto-test equipment, homeand industrial environmental control, robotics, .. ..
We think you' ll rea lly enjoy using ou r product.

TERMS:
Mastercharge and Visa accepted (add4%) C.O.D. orders add '3". Wisconsin

reeldents add 5% sales tax. Personal checks must clear before shipping . S & H acid
'4" per board. All orders ref used or returned are subject to a 10% restocking
fee . Prices and speci fications subject to change without noti ce.

SOFTWARE FEATURES: Fat FIJI Basic Interpreter (Not "Tiny Basic')
BCDfloating pt . math ; Hex to Decimal, Decimal to Hex convers ion; exponential

number handling: ±.99999999E-127to ± 1E+ 127;All Basic routines can be called by
assembly language programs; Basic can call user assembly language subroutines;
BasIcor assemblY handling of Interupls; Single command transfer of RAM program to
EPROM/E'PROM any of which can be transfered back to RAM with a sing le
OOI'IImand.SIngle step Bu/c Commands to control 6-8 bit 110 ports, as wet! as
Internal snd external memory. Can execute EPROM program on power up il
de.lred wlthO<lt use 01 a termIna l.

~ Dumb terminal (stand-alone after programming) + 5V@1A, ± 12V@.1A,
+30V@.1A

CJ)
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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, 8m m or 16m m
movie film to VCR tape. The Video­
Cine Converter's precision optics put
the image from your movie or slide
projector on a high-contrast, rear
project ion screen. Your video camera
shoots that image, can co lor-correct
faded pictures , add narration to other
sound. Can be used with any video
camera or slide projector. If you r
video camera lacks close-up capabili ty,
you will need a macro lens attachment

MODELV·1701 $3695

Macro Lens Attachment $149 5Model 0314

I G

Wireless remote control with volume for cab le
1V, VHF-UHF antenna systems upgrades any
1V to 140 channel capability.
• Works with any 1V set • Quick, easy
installation • Off-air and cab le compa tible
• Quartz frequency synthesizer tuning . Direct
access/memory scan selecto r . Ultra-compact,
hand-held wireless remote control

TEKNIKA
WIRELESS REMOTE
CONTROL TV TUNER
&CABLE CONVERTER
WITH VOLUME CONTROL

Model 6510

$1699 5
61 CHANNEL WIRELESS
REMOTE CONTROL

Model V7661 $7995 '

I •• I f

Wireless remote control on/off, channel
selection and fine tuning .
• Works with any 1V • 61 channel capability
• Microcomputer contro lled PLL operation
• Converter panel contro llable for channel up,
down, on/off, fine tuning. • LED display
• Compatible with CA1V systems.

STABILIZER/IMAGE ENHANCER/RF
CONVERTER/VIDEO FADER/2·WAY
DISTRIBUTION AMPLIFER

Model V1880 $9995

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 amplifier.
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Model V7777 VHS 8499 5

Model V7778 BETA 8499 5

Reduce wear and tear of your
VCR heads with the AC
powered circuit protected
rewinders, LED power-on
indicators.

Serviceand ShippingChargeSchedule
FOR ORDERS ADD
$25-250 $4 .50
$251 -500 $6 .50
$50 1-750 $8.50
$751-1,000 $12.50
$1 ,001 and up $15.00

VIDEO TAPE REWINDER

InNY State 800·832·1446 '---------------'

Toll Free

Record a pay channel while
viewing a standard channel.
You can also connect an
antenna/cable, VCR, video disc
player, home computer and
video game.

Model V4804 $499

260 Motor Parkway, Hauppauge, NY 11788

Charge it with VISA/MASTERCARD. ..-o1li '" _ " Phone orders accepted .

Fordhall1
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committing them to paper. Finally,
the memory mode allows you to
enter and edit data in the Typestar
6s 2000-character memory.

That memory may be divided
into as many as26 different buffe rs
of arbitrary length, each of which
may be edited and printed sepa­
rately. To edit a buffer, you press
the TEXT key, a letter from A to Z
(representing the desired buffer),
and the CO D E key. At that point you
may use the DEL ETE key, LEFT and
RIGHT arrow keys, and the RELOCATE

key to clean up your text. The
RELOCATE key moves the cursor to
the beg inn ing or end of the cur­
rent buffer on alternate key­
strokes. The arrow keys move the
cursor one character at a time in
the app ropriate d irection, and the
DELETE key de letes the character at
the current cursor position.

A co llection agency, for exam­
ple, might make use of that memo­
ry to store a set of messages to be
used in printing form lett ers. The
contents of each message wou ld
vary depending on how long an
account had been overdue . To
print a letter, the typist wo uld man­
ually type the name and add ress
block, then choose the appropri­
ate buffer, asdone for ed it ing, and
then press the TEXT PRINT key. Fi­
nally, a signature lin e wou ld be
typed in manually.

One nice thing abo ut the key­
board is that the SH IFT LO CK key has
a small red ind icator that lights up
when that key has bee n de ­
pressed . The re are separate keys
for setting left and right marg ins,
keys for setti ng and clearing tab
stops , a margin re lease key, a
REPEAT key, and the KB (keyboard)
key, which allows you to choose
between several different foreign
language character sets.

The printer
The Typestar 6 has a therma l­

transfer printer that uses specia l
miniature ribbon cartridges. The
thermal process ensures that oper­
ation is fairly qu iet. As a matter of
fact, operation is noisiest whe n
the printhead returns to the left
side of the page after printing a
line. The whirring sound emitted
when that happens seems loud
because there is so little no ise oth­
erwise!

It is interesting that the Typestar

Soldtr sucker
Solder iron holde r
Solde ring iron

(110 /120 V, 30/35W)
Spr ing tool , pu ll
Spring too ls, push
21 Pc. 114" drive socket set
114" dri ve fingert ip ratchet
(8) Rrtainin.s plier tips
Reverse actroe tweez ers
wlre crimptrlstripptr

~i~uS::~~~~~h
8" alustable wrenc h
(8) Ignition wrenchs

FREE MULTI- TESTER!!

AnACHE TOOL KITS
• Your choice of leatherette wood

case or lightweight aluminum
case (pictured)

• Plus a fantastic assortment of over
130 quality tools professionals
need and use every day
• Features heavy duty re­

movable tool boards, keyed
dual locks & add itional
storage compartment

• Ideal for computer, copy
machine, alarm & electronics

techniAgslOWAS
, ~JI,,,~ Ta~~S

"ttl Case
Included!!

?~~irght :~":~iNI~~t:r:C~ri~~~~~~bby
4-112" dlagcnal CUlling plier #2x4 " phillips screwdriver
5·1 /4" diagoR. 1cuttins plier 3f)2 " " r slotted clip scre wd river
10" groove joint plier l IS" x 4" slotted screwdriver
5_1/4" long nose plier 118" x 8" slotted screwdri ver
6_112" long nose plie r & cutt er 3116" x 3" slotted scre wdd ver
External retai ning ring pliers 1/4" slotted scr ewdiver-stubbv
Internal rrl ;llining ring plirn 114" " 4" slotted screwdri ver
3/32" ce nter punch 5/16" " 6" slotted screwdriver
1116" pin punch (7) jewelers screwdrivers
6" sta inlrs s rule Phillips &: stoned screwstarter
Scissors (sharp , dlarp) Soldtr Aid, Fon: ;lind hook
Offstt ratchet screwdrive r Soldtr brush
# 0 ,,2-112" ph illips clip screwd river Soldtr removal bra id
Hemostat Soldtr in DUll tube

Com""re at $350.00 10$500.00 elsewhere.

64986 Leatber ett e wood Cast $50.00
Nome

62286 Aluminum Cast $65 .00
Address

494-186 130 Pc. Tool Set $129.00
Citr Stat e

392·186 Wood Cast &:Toob $169.00
Phon. ( Zip

390-1 86 Aluminum Case &:Tools $189.00

Subt olal
Signature

o Check o r money order enclosed
Salrs Ta" for CA &: ICY Rrsmnls OMie

Tolal

(2) Alis nment tools
(3) Burnishers
Declmalzmetric convers ion wbeet
7 bIolde feel er ~uge

~~I~:n;ri:~;Ia~:Z(4.5/8H) Red
Handl e, Driver Bl.ldn (4_5/8") Blue
(9) Hex driver blad es
(8) Metric hex key wrenches
lcepick/scribe
Case key
key ch.in with 4-way screwdriver
Elrclridt m knife

~~r.i~t:~:n:i~rprobes & fuse
(9) Nut driver blacks

TOOL SET INCLUDES

- . ~... . .
HARBOR FREIGHT SALVAGE CO."leJ":t 3491 Mission Oaks, .Blvd., P.O. Box 6015 -=--~ln}?.: I).. .

.~ Dept. T986, Camarillo, CA 93011-6015~

W PHONE TOLL FREE 800-423-2567

~

Ir--------======---

I
I

For orders of 5 or more sets call Toll Free. 800-423-2567 for quantityI Qt y. Lol No. lIem Un;1 Po co Amou nt discount prices!!
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10.00FOR SHIPPING AND INSURANCE
$0 10 $2$0 00 ..••.. $4 50
$251 00 10 $600 00 .. . 5 6 50
$$010010 $ 7$000 5850
$7$ 100 10$1000 $ 12$0
o¥" $100000 $ 1500

• Ma st " Cha'o '
• VISA • coo
• MOrnty O ,d"
. en, ell

...< .. ~. •

Wp·707A Dual Output

'~ ..__ ( .~J

..18,.... . " < . _ I '
i ... _ ·1 ' _ ~ -'" r '-,--;" f

.~

Special tip-mounted sensor and sophis­
ticated 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 clean ing
sponge standard. Rugged . compact en­
closu re. Supplied with special 24 volt. 48
watt. low-leakage iron and SAT-3-01
(1/32 inch) conical tip .

$19,95
DIGITAL LOGIC PROBE
• Use to 50 ns. 10 MHz
• Circuit powered. porta ble
• Comp ati ble with most logic famil ies

Lp·1

LICATEK
DC POWER
SUPPLY

$135,00
MODEL 30-3/0· 30 VOe/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 voltmete rs with range of 99.9 VDC.
May be used to measure DC source voltag e or
current (swit ch selectable).

• Load regu illtion .075% max. over full range.
• Ripp le 5mV peak to peak max.
• Automatic short circuit shut down (current

limiting)

CALL US TOLL FREE

1-800-272-4225

1·800-732·3457
I N CALIFORNIA TOLL FREE

Pric es subj ect to change Withou t notice.
RAG ELECTRON ICS. INC. / 21418 Parthenia Street / Canoga Park, CA 91304 / 1-818-998-6500

$29,90
WB-104-1
WISHBOARD
• 3 bus str ips
.2 sockets
• 3 binding posts
• Mounted on a 5.9" x 8.7"

Aluminum ground plate
• 18 14-pin 01P capacity

MODEL 1650 $319,00
• 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 curre nt

~@Wf TRIPLE OUTPUT
POWER SUPPLY

CIRCLE 257 ON FREE INFORMATION CARD

SA-150 Variable Temp. $364.00
SA-100 Fixed Temp $309.00
Compact. lightweight desoldering sta­
tion with self -contained. high volume
vacuum pump and variable heat control.
Powerful enough for most difficult th ru­
hole and multi-layer applications.
Features pistol-gr ip handpiece. trigger­
actuated operation. no-clog. straight flow
design. easy collector cleaning and
handy. built-in tool holder. Easily dis­
assembled for service. Supplied with a
.039" conical t ip. t ip-cleaning pin and
spare filters.

---------------------- . - -

A. HITACHI~! ~ ~~
'S'H,tach,DenSh,.Ltd~~ .~~

IC'ESIGNS

I~ Soldering & Desoldering Tools I
DESOLDERING STATIONS SOLDERING STATION

6 uses a much hi gher density
printhead t han is commo n with
even th e best of tod ay's dot-matrix
prin ters. A 24 x 9 matri x is about
th e hi ghe st den sity avai lable on
current pr inters, bu tthe Typestar6
uses a 32 x 26 matr ix, which yields
characte rs alm ost indi stingu isha­
ble from those formed by daisy­
w heel or ball printers.

In add it io n , you may choose
fr om amo ng f ive different type­
faces. The Typestar 6 comes wi th
Courier10 built in , bu t has a slot on
the left side of the machine that
w ill accept one ROM (Read Only
Me mory) cartridge containing an
alternate character set. At the pres­
ent time yo u may choose from
Courier 12, Cubic PS, Ameria PS,
and Courier Italic10, each of which
retails for about $30.

Word-processing functions
So far, the Typestar 6 might not

sound much different from a stan­
dard memory typewriter. Its word­
proce ssing functions are what dis­
tin guish it. For example, it can
center a lin e of text between the
current margin s, or between tabs ,
at the to uch of a key. You can spec­
ify th at your text come out left ju s­
t if ied (wi th a ragged right margin),
right justi fi ed (with a ragged left
mar gin), o r full y ju stified (both
margin s even). In addit ion to set­
t ing th e usual tabs and margins,
th e Typestar 6 handles decimal
tabs , all owing yo u to align col ­
umns of numbers easily.

Other parameters you can spec­
if y include lin e spacing, automat ic
underlin in g, double-width print­
in g, and automat ically underlined
dou bl e-width printing . You can
set th e Typestar 6 up to return the
carri age and feed the paper only
w hen you press the RETURN key. Or
you can let t he Typestar 6 return

(Co ntin ued on page 30)

Canon Typestar 6

I OVERALL I I I I
I EASEl I I I

IINSTRUCTION I I I I. / I I I I

11 12 13 14 5 6 7 8 9 10
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New and Used Electronic Test Equipment
Sales • Service • Rental • Leasing

SPECIAL SALE ON LEADER SCOPES

-' - - - -,.,- -~ - ---- -

LBO 524L DC to 40 MHz LBO·516 DC to 100 MHz LBO-514A DC to 15 MHz
The LBO-5 24L is designed to meet a broad range
of app lications in design, testing and servicing of
both analog and dig ital circuits and equipment.
Its larg e 8x10 cm PDA CRT provides sharp, bright
displays even at highest sweep rates. Compre­
hensive t riggering controls including holdoff,
alternate triggering and delayed sweep triggered
functions permit stable displays for even the
most complex signals. With 0.5 millivolt sensi­
tivity, extremely low-level signals can easi ly be
observed. A channel 1 output is available on the
rear panel to drive other less sensitive instruments
such as a frequency counter with an input level as
low as 500 microvolts. The dual time base permits
accurate observation and time interval measure­
ments of complex waveforms.

The LBO-516 is an economical 1OO-MHz , 3­
channel, alternate t ime base oscilloscope. It has
all of the important features that are expected in
a 100-MHz oscilloscope such as full front pane l
operation, alternate triggering for simultaneous
view of asynchronous signals and independent
or simultaneous display of main and delayed time
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 disp laying
main and delayed versions of CH-1 , CH-2, CH-3,
and CH-1 +CH-2. Also included are comprehen­
sive triggering 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 perlormance at low cost.
Equipped with both vertical and horizontal magni­
fie rs, it has 1-mV sensitivity with X5 magnification
and a maximum sweep speed of 0.1 us/em (0.2
s/cm to 0.5 usec in 18 calibrated steps plus X5
magnification). The LBO-514A provides both chop
and alternate dua l trace disp lays.

$447.00

Ask about Leader's Video and
RF Generators

$1195.00

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

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

Binary Formats
• 90 Day Warrantee Parts & Labor

$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 Stee l Enclosure

INDUSTRIAL
MODEL
WITH TIMER
MODEL TB/2T

LOW-COST
EPROM BLASTER

$395.00

SHOOTER

$749.00

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

ADD FOR SHIPPING AND INSURANCE
$0 to $2 50 .00 $4 .50
$251.00 to $600.00 $6 .50
$501.00 to $750.00 $8 .50
$751.00 to $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 258 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

$189.00

FUNCTION
GENERATOR

-
LAG·120B

$259.95
• Distortion from < .05%
.10Hzto1MHz
• 3V 600n

• Sine, square and triangle output
• Variable and fixed 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

MODEL 3010

Audio Sine/Square
Wave Generator

MULTi­
FUNCTION
COUNTER
MODEL WD·755
.5Hzto125MHz
• 8 Digit LED Display
• Period Measurement 5 Hz to 2 MHz
• Totalizes to 99,999,999 Plus Overflow
• Frequency Ratio Mode
• Time Interval Mode
• SwitchableAttenuator& Low Pass Filter

$52.00

$72.00
80K·40 Hi~h Voltage Probe
(+1000 resistive divider).
Accuracy: ±2%, 20 kV to 30 kV
Range: to 40,000V dc or peak ac (60 Hz),

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

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

$89.00

OMM Accessories

~()II:

85 RF Probe $76.50
Accuracy: ±0.5 dB above 0.5V
Range: 100 kHz to 500 MHz
Input Level: 0.25V to 30V rms

$197.00
Y8100 DC/AC Current Probe
Uses Hall-effect to measure dc or ac
current without electrical contact. 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 Opening: 2 inches (50 mm)

IFLUKEI
®

• Audible Continuity Testing
• Diode Testing
• Data Hold
DC Voltage: 200mV-1 OOOV ±(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: 2Kn-200Kn±(0.1%rdg + 3dgt)
Frequency: 20KHz-200KHz ±(0.5%rdg + 3dgt) CIRCLE 258ONFREE INFORMATION CARD

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

$89.00

31/2' Digit
Capacitance Meter
Range: 200PF - 20mF

ESCORT

MODEL EDCll0A

• 0.5 basic DC accu racy
• AC/DC 200mV, 2V, 200V, 1000V
• AC/DC 2mA, 20mA, 200mA, 10A
• 200n, 2kn, 200kn, 2Mn, 20MH
• 2nF, 20nF, 200nF, 21lF, 20llF
• Diode Testing
• hFe Testing
• Audible Continuity Testing

. :;. ' , ': .
-@:~;4!~

~
MODEL EDM 1116A $89.00

ESCORT DMM's & Capacitance Meter

---~~ . -- - - - -- --

@
----
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the carri age fo r you automatically
when you approach the end of a
line. How do yo u know when
yo u' re nearing the end of the lin e?
The Typestar 6 allows you to set the
column at which an alarm bell
sounds. Furthe r, the Typestar6 has
the capability of doing hyphena­
tion. With that feature enabled , as
you approach the end of a line and
press the hyphen key, the type­
writer will automatically print the
hyphen and move to the next line.

As capable as itis, the Typestar6
does have a few drawbacks. First, it
is slow. An experienced typist can
easily run several lines ahead of
the printhead; and while the mi­
croprocessor is taking care of its
printing chores, the display is up­
dated very slowly.

Another drawback is the type of
paper that must be used. Although
you can use inexpensive bond pa­
per for general typing, if you
would like high-quality work , then
you must use special paper avail­
able from Canon that takes advan­
tage of the Typestar 6's special
thermal-transfer printing process .

You should also be aware that
the miniature ribbon cartridges
the Typestar 6 uses are good for
only about 20 pages before print­
ing starts to fade. On the other
hand , the ribbons are quite inex­
pensive-abou t $2.00.

It would be nice if the uni t could
be used as a computer printer.
(After all , its 26 x 34-dot-matrix
printhead is capable of producing
nicer output than ju st about any
printer in its price class.) Unfor­
tunately, as no computer interface
has been provided, that is not easi­
ly done.

The documentation is very
good. It is written in clear, reada­
ble language, and is pr inted on
high-quality stock. It quickly takes
you through the basic operation of
the typewriter, and gives you a
good understanding of how to use
and get the most from its many
advanced capabilities.

The Canon Typestar 6 retails for
$299.95; for more information on
that product contact Canon USA, .
One Canon Plaza, Lake Success,
NY, 11042. R-E

Fluke BOTK
Thermocouple Converter

Use your DMM to measure
temperature.

CIRCLE 6 ON FREE INFORMATION CARD

A PRECI SION DIGITAL THERMOMETER IS

a vital addition to any laboratory.
But even around the house, there
are a great many instances when it
would be useful to know a tem­
perature with a fair degree of pre­
cision (such as when you are

o Check/MoneyOrder 0 MasterCard 0 VISA 0 American Express
Card No. Exp. _
Signature _

Name _

Address _

City State Zip _

VAresidents add4%tax: DCresidents add6%tax; MDresidents add5%tax

UnGaR'
Electronic
Soldering
System
• Electronic Control
• 24 Volt at the

Handle
This versatile soldering system can be tailored to fit most job re­
quirements. The variable temperature range of the 9900 system is
450°F to 850°F. The power base can utilize either a micro-sized •
or macro-sized iron. The system's versatility is easy to use.

Please send the indicated material s:
o Ungar soldering station with power base and micro-size iron

(model 9910) $87.00
o Ungar soldering station with power base and macro-size iron

(model 9920) $93.00 .
o Ungar soldering station with power base, micro-size and

macro-size irons $124.94
o FREE WS JENKS ELECTRONICS CATALOG

SEND NOW FOR YOUR FREE COpy OF
THE NEWJENKS ELECTRONICS CATALOG!

~.
w.e·JENKS & Son~_

Toll-Free Order Line

1 800 638 6405
2024 West Virginia Ave. NE

- - - Washington DC 20002L ~

CIRCLE 66 ON FREE INFORMATIONCARD

ANY
NUMBER
OFTVs

"""""' .

o Mastercard

As seen in
POPULAR SCIENCE
and VIDEO MAGAZINE.

Please charge my D Visa

Expiration Date _

Signature

Card Number _

1484 North Kraemer Blvd., Suite 382
Piacentia, CA 92670 • 714-680-0645

CIRCLE 262 ON FREE INFORMATION CARD

Video sou rce pic tu re quality is often impr oved because
ChannelP lus uses th e direc t video and audio out puts. Use
the c hannel 3 or 4 out put from pay TV sources.

Channe lPlus actually add s
new ch anne ls right to your
existing antenna or c ab le
wires. Take each of your
video s o u rc e s; VCRs,
satellite dish , video dis k,
computer, co lor or b lack
and white camera, video
game, etc . and connect
th em t o C ha n ne lPlu s .
If yo u are adding :
one video source- . one video & one pay TV-

use model H1V -$129.95 use mod el HRV-$239.95
tw o video sources- three vide o sources -

use mo de l H2V-$199.95 use model H3V-$269.95

INTERCONNECT VID E O WITHOUT SWITCHES

en
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oex:
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W
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6
o
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CCTV Cameras & Monitors

-=:1
..........~

MODEL HV·720

CIRCLE 259 ON FREE INFORMATION CARD

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

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

• Camera mou nt ing screws are
prov ided at the top and bottom of the
camera, facilitating mounting of the
camera.

• Switchover to external synchroniza­
tion takes place automatically when
an external dr ive signal is input, hence
no switch operat ion is necessary.*

• Synchron izing Syste m: Line-lock 2:1
interlace.

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

Manufacturer Model Description Price

Hewlett Packa rd 141T/8552B Display Storage $13,500 .00
W/8555A Plug-In

Hew lett Packard 141T/8 552 B Display Storage 11.000.00
W/8554B Plug-In

Hewlett Packa rd 141T/8552B Display Storage 9,500 .00
W/8553B Plug-In

Tektronix 465 B Osci lloscope 2.100.00
Tek tron ix 2445 Oscil loscope 3.000 .00
Tektronix 2215 Oscil loscope 1.300.00
Hewlett Packard 8640B Signal Generator 9.000.00

Hewle it Packard
Opt ion 00 1 & 003

6268A Power Supp ly 1.000.00
Hewlett Packard 8614A Signal Gene rator 3.000 .00
Hewlett Packard 100CD Oscillator 250 .00
AUL Instruments ME 30/U Millaterized HP 400 E 200 .00
Hewlett Packard 606B Signal Generator 1.000 .00
Hewlett Packard 608E/F Signal Generator 1.500 .00
Hewlett Packard 1740A Oscilloscope 1.500 .00
Hew lett Packard 334A Distortion Analyzer 1,300 .00

Above equipment sold with 120 day warrantee parts and labor

MODEL HV·720 $144.00
*MODEL HV·730 $199.00

S&W MONITORS VM-900A 9"/500 line/video loop $126.00
..- VM·910 9"/500 line/video loop/ $164.00

DC restoration/rack
mountable

VM-906 9"/700 line/video loop / $210.00
DC restoration/ rack
mountable

VM-129 12"1700 line/video loop/ $276.00
DC restoration

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

$775.00

MODEL Kp·120 Camera Head
Lenses availa ble

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

• Compact size and ligh t weight
• Long life and high rel iability
• Extreme low-light handling capabilities
• No geometric distortion
• Reduced lag and no st icking
• Excell ent immunity to vibrat ion and

shock
• No effects of magnetic fields
• Sensitive to near-inf rared

I~ Used Equipment Sale List

_______. 0.. . .. - - - - - -

~HITACHI ~--. ~ Powcl
'6'HltachIDenshl.Ltd ~~~ M~

~113NS

CAL L US TOLL FRE E • Mast. r Charge II ADO FO R SHIPPING AND INSU RANCE

• VISA. COO so to $ 25 o ,00 •........•.••.••••. $4 $0

1·800·732·3457 • Mone y Oro er ale
$2 5100 10 5600 .00 . . . . ..•••.• . . $6 !lO

_ Ch-e k SSOI OO10$150 00 . . •. . .••• .... S8 50
IN CALIFORNIA TOLL FREE $15 1.00 10 $1 000 ....... . ..... 512 so

1-800-272-4225 O¥er $1000 00 . ........... . .... $1 5.00

Prices subject to change without no tice.
RAG ELECTRONICS, INC. / 21 41 8 Parthen ia St ree t/ Canoga Park, CA 9 1304/ 1-8 18-998' 6500

checking your 'stove, refri gerator,
or heati ng system.) How ever, a
precision digital th ermom eter can
cost in excess of a few hu ndred
dollars. That's qu ite a sum to pay
when you consider that if you own
a DMM, you already own a much
of the ci rcuit ry in suc h a t he r­
mo meter.

Fluke (PO Box C9090, Ever ett ,
WA 98206) has recentl y introduced
a low-cost alte rnative . It is the BaTK
t her mocouple conve rter. That de­
vice takes the output of a K-ty pe
th ermocou ple and converts it so
th at it can be fed to a standard
hand-h eld or be nc h- ty pe DMM.
(If yo u are un familiar with t he r­
mocou pl es, see " M aki ng M ea­
sureme nts Electronically" in t he
May 1984 issu e of Radio-El ec­
tronics. That art icle includes infor­
mati on o n thermoco up les, th eir
ratings, and how th ey are used .)

The BOTK
The BaTKconverts th e output of

a k-type t he rmocouple in to a 1­
mill ivol t-per-degree signal t hat can
be inpu t directl y to a DM M. The
tem perature can be read fro m th e
DMM 's d isplay, with a reso lut io n
as high as 0.1 degree. Of co urse,
the level of resoluti on wi ll de pen d
on the vo ltage scale th at the meter
is set o n (of co urse, higher tem­
pe rat ures wi l l require use of a
higher scale).

Temperatu res can be measured
in eithe r degrees Celsiu s o r Fahr­
enheit. The te mperature scale is
switc h-se lectab le f rom th e front of
the co nverter. As that is the only
co nt ro l on t he u ni t , t he same
switch is used to turn the BaTK on
and off.

Using the conve rte r is very sim­
pl e. Th e uni t is p lu gged in to a
DMM , and, in turn, a the rmocou­
ple is p lugged into the converte r.
Th e converte r a nd D M M are
t urned o n, the the rmoco up le is
exposed to whatever it is you want
to measure, and the temperature
is displ ayed on the DM M 's read­
out.

Th e co nve rter itse lf is li ght ­
weight, weigh ing in at j ust 4.5
ounces. It's ove rall length, includ­
in g th e banana- p lug out pu ts, is
just 4% inches. The banana plugs
are spaced % inch es apart, so the
unit can be plu gged directl y in to
any DM M th at ad he res to t hat



"It looks as if his horizontal hold needs
some adjustng ,"

with the surface being measured .
All of the Fluke probes attach to
the converter via a mini ther­
mocouple connector (sub ­
miniature K plug). The unit can
also be used with probes from
other manufacturers that use sim­
ilar thermocouple connectors.

The converter's specified tem­
perature measurement range is
- 50 to + 10000e ( - 58 to + 1832°F).
Accuracy, provided that the
converter is kept within its am­
bient temperature range (0 to
500e), varies between 0.5% ± 2°e
(0.5% ±3.6°F) and 2.5% ±2°e
(2.5% ± 3.6°F), depending on the
temperature being measured.

Note that those specifications
refer only to the converter itself.
They do not include the error in­
troduced by either the ther­
mocouple or the DMM.

The documentation supplied
with the unit is brief, but to the
point. It does a good job of de­
scribing how to use the unit effec­
tively. Maintenance, testing, and
calibration information is also
provided, as is a schematic di­
agram and parts list.

While the unit does not have the
accuracy of some of the more ex­
pensive laboratory models, it
should prove more than accurate
enough for most applications. The
BOTKthermocouple converter car­
ries a one-year warranty, and sells
for $59.00. R-E
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PRICE/
/VALUE

INSTRucnON
MANUAL

is happy to announce a
new column to serve our

readers. If you have a
question regarding any

area of electronics, ask us!
We'll do our best to find an
answer to your question or,

at least, suggest where
you might find one. Send

your questions to:

spacing for its v and COMMO N inp­
uts (as most DMM's do).

The BOTK is powered by a nine­
volt battery. Estimated battery li fe
is claimed to be 1600 hours by the
man ufactu rer.

Ask Radio-Electronics
200 Park Avenue South

New York, NY 10003

Thermocouples
The unit is supplied with a gen­

eral-purpose bead thermocouple
probe. That probe has a measure­
ment range of - 400e to + 2600e

(-40°F to +500°F).ln addition
Fluke offers an optional immer­
sion probe for liquids or gels and a
surface probe for di rect contact

Call or Write
JAN CRYSTALS

P.O. Box 06017
FortM¥ers

FL33D-6017
(813) 936-2397..,I Since I

1965

Learn at home in spare time.
No previousexperienceneeded,

~. nUnl
No costly school. No commuting to class.
The Original Home-Study cou rse pr e­
pares you for the "FCC Commercial Rad io­
telephone License", This valuable license
is your "ticket" to thousands of exciting
jobs in Communications, Radio-lV, 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 Quit 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!

r----------------------,
I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. 90 I
I P.O. Box 2223, San Francisco, CA 94126 :
: Please rush FREE details immediately ! I

I NAME I
I~~~ I
I CITY STATE~IP__ JIL _
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CRYSTAL-CLEAR
If you don't need all the
features of programmables, but e
youwant the convenience of
portability, we've got you
covered. Ourtwo crystal
controlled hand held scanners,
the HX650 and HX750, offer

When you need to hear the
action from whereveryou are,
Regency delivers. Ourportable
scanners keep you in touch
with the local news. Whether
it's bank hold ups, three alarm
fires, weather, business,
marine radio, or aircraft calls,
Regency portables bringyou
the on the scene action. While
it's happening from where it's
happening . . . in your
neighborhood.

PROGRAMMABILITY WITH
A CHOICE
Regency offers you two new
excitingkeyboard
programmable hand held
scanners. First there's the
HX2000 20 channel, no crystal
scanner. It offersUHF
and VHF ranges with the
important addition of 800 MHz
and aircraft frequencies. And
with features like search and
scan, priority, liquidcrystal
display, and selectable search

increments, the HX2000 is a
sure winner.
If you don't need the extended
coverage, there's the HX1000.
It let's you coveryour choice of
over 15,000frequencies on 30
channels at the touch ofyour
finger. No crystals are
necessary. Sixband coverage,
search and scan, priority
control, and a liquid crystal
display with special
programming messages and
clockare all part of the
package.Andwith the sealed
rubber.keyboard and die-cast
aluminum chassis, the HX1000
is the most ruggedand durable
hand held on the market.

six channels, individual
channel lock outs, LED
channel indicators, step
control, two antennas and an
adaptor/charger. Bothcover
VHF high and low, UHF and
"T" public service bands, with
the HX750 offering the
additional coverage ofVHF
aircraft band.

DECIDE FOR YOURSELF
Your Regency Scannerdealer
would be happyto give youa
free demonstration ofthese
and other new Regency
Scanners. Stop in today. Or,
write Regency Electronics,
7707 Records St., Indpls., IN
46226.

~~~
ELECTRONICS, INC.
7707 RecordsStreet
Indianapolis, IN46226
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IF"YOU WANT TO GEl
YOU HAVE TO GET INT~

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
cess ing; 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 conta ins complete
details.

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 .

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 scient ific 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 pract ical , 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

Learning clrr;ultry through the construction of this
equipment offers practlcel trslnlng for which there
Is no substitute. Test equipment Is Included.

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

The NTSIHEATHH5-151 PC completed, tnctu:
monitor and full -function keyboard with celCI
style keypad, and typewriter format.
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• IBM is a trademark of International Business Machines Corp.
• MS is a tradema rk of Microsoft Corp.

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

NTSCOURSESCOVERMANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:

4000 So. Figueroa St .. Los An geles, CA 90037

,-NATIONAL

Dl5TECHNICAL
SCHOOLS

TECHNICAL TRA DE TRAI NING SINCE 1905
Hes tdent and Home- Study Schools

Robotics: Build the NTS/HEATH Hero 1
Robot as you learn robotic programming .
Robot is complete with arm and gripper,
voice synthesizer. Robotics is becoming
increasingly important in industry as almost
dai ly 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 ci rcuit analysis, micro­
processors and automation applications,
lasers, and basic industrial robotics.

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

Digital Electron ics 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 des igned
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
c lassified as field-type , making the training
practica l and ca reer oriented . Texts and
lessons have been tested in our Resid ent
Schoo l in Los Angeles to assure home study
students their courses of training are easy to
understand NTS, now in its 80th. year,
cont inues to be at the leading edge in
Electronics home training .

.'

/

/
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Installing the dlsk-driveIn the PC Is one of the final stages In the assemblyof the
mIcrocomputer. Learning the use of test equipmentto check circuits Is an Integral part
of the trainingwhich, with field experience,develop!f.. invaluable csreer skills.
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Other feat ures incl ude sig na l
strength and tuning meters, built­
in Chaparral Pol arot or 1 pol ar ity
contro l, channel 2 or 3 RF modu­
lator, and a co nte mpora ry design
w ith simu lated woodgra in cab­
in et. An AlB switch , co mpatib le
w ith t he Regency SR5000 b lock
system, is also availab le for du al
f eed insta l latio ns. Th e m od el
SR3500 is price d at $599.95.- Re­
gency Elect ronics, lnc., 7707 Rec­
ords Street , In d ianap o li s, IN
46226-9989.

DIGITAL STORAGE as­
C1LlOSCOrES, models 2220, 2230
and 2430 offe r high speed in porta­
b le packages. The top-of-the-l ine
model 2430 has a digitizi ng speed
of 100 mill ion samp les per seco nd ,
a bandwi dt h of 150 Mhz, and can
catch gli tc hes as narrow as 2 nsec.
The 2430 has two CCD's (Cha rge
Co up led D ev ices) ' fo r simulta ­
neou s dual-channe l signal acquis i­
ti on . It s exte ns ive trigger ca ­
pabilities incl ude time-and event ­
delay, comb inat ion, variab le ho ld ­
off, auto -leve l, etc.

A spec ial pate nted featu re,
" save-on-delta," allows the 2430 to
co mpare i nco m i ng waveforms
wi th a pr evi ou sly sto red reference,
and save the in com ing wave if it
differs f rom the reference. That
makes th e unit idea l for "babysi t ­
tin g" appli cati on s. The 2430 can
sto re as many as six waveforms

STEREO SATELLITE RECEIVE~, the
model SR3500, uses a block down­

~ converte r instead of the usual sin­
z gle co nvers ion type . The b lock
~ system ensures a clean, crisp pic­o ture, and allows the user to in stall
~ a mult ipl e-receiver system . The
6 unit can also rece ive stereo broad­
o casts in eit her the discrete or rna­
~ t rix mode.

38

afte r power is removed. The 2430
comes standard w ith a CPIB inter­
face, through wh ich it may be pro­
grammed . The un it may also be
p rog ram me d us ing m en u s se­
lected th rou gh f ive fro nt-pa ne l
pushbuttons.

Models 2230 and 2220 offer sim­
ilar capabi lities at lesser speeds:
100M Hz and 60 MHz, respec t ive ly.
Both models offer dig it iz i ng
speeds of 20 mil lion samples pe r
second, glitch-capture speeds of
100 nsec, and optional CPIB and
RS232C interface modules .

Models 2240 and 2230 allow the
user to positio n cursors o n t he
screen to read out delta-t ime, in­
verse of de lta-t ime (freq ue ncy)
and de lta-vo lts. The 2240 l ists for
$8900; the 2230 l ists for $5150; and
the 2220 lists for $4150.- Tektron ix,
Inc., P. O. Box 500, Beaverton, OR
97077.

CIRCLE 22 ON FREE IN FORM ATIO N CARD

MUl.TI -COlJNTER, mo de l WD-757,
is capable of freq uency, per iod, to­
ta lize, ratio , and t ime-i nte rval
measure ments. I t ac h ieves
± 0.003% accuracy and ± .002%
stabi l ity to lera nce through a com ­
bi nat io n of CMOS, TTL , low­
power Schottky, and LSI. tec h-

---
CIRCLE 23 O N FREE IN FORMATION CARD

nol ogy. It is equipped w it h three
in pu ts and a switchab le attenuator
to reduce high-amplit ude signals
by a facto r of 10. A swi tchab le
lowpass fi lter has a cutoff frequen­
cy of 10 M Hz.

The model WD-757 has a sug­
gested list price of $479.00-VIZ
Test Equ ipment, 335 East Pri ce
Street, Phi ladelph ia, PA19144.

PROBE, mod el IR-10, is a non -con­
tact , in f rared te mperatu re probe .
The model IR-10 converts a Simp ­
son (or ot her) DM M or YOM to a



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

Connectors
• Cable Test Feature

CALL FOR
PRICESI

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 aI/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!

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

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

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

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

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

Indicators

ADVANCE ELECTRONICS
IS PROUD TO ANNOUNCE

Berkman Industrial™EASY B.O.B. SERIES
OF PORTABLE

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

TOLL FREE HOT LlNE 4
800-223-047

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



ePHILIPS IDIIIIII1 WESTON • Non-Lineer SYlt.ma LEADER

MODEL 820

• Resolves to 0.1pF

• 4 digit easy-ta-read
LED display

.. Fuse protected
against charged
capacitors

• Overrange Indication

and free C70 .
holster 73

PRICE DOES NOT
INClUDE PROBES

• 1mV/divlsion sensitivity to 70
MHz

• 500 J.L V/division cascade
sensitivity

• Four-input operation provides
trigger view on 4 separate inputs

• Alternate time base operation
• SWitc~ing power supply delivers

best efficiency and regulation at
lowest weight

• 0.7% Accuracy
• Autorange Only
• 10 Amp Only

B:-.J
100 MHz Dual Time Base
SCOPE MODEL
----- 1590

'.rr..;'-'

CAPACITANCE METERS

$20995 $16995

75

• 0.5% Accuracy
• Manual or

Autorange
• 10A + 300 mA

Range
• Beeper

MODEL 830

• Automatically mea­
sures capacitance
from 0.1pF to 200mF

• 0.1pF resolution

• 0.2"10 basic
accuracy

• 3% digit LCD display

FLUKE~
SERIES
MULTIMETERS------.c~

MODEL
5208

• Now with HI/LO Drive

• Works In-circuit when
others won't

• Identifies all three tran­
sistor leads

• Random lead connection

• Audibly and visually In­
dicates GOOD transistor

• Analog Display • Rotary Knob • Volts AC &
DC • Resistance to • 32 MO. 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

BII1iI1IJ1I!JlI INDUSTRIAL
TRANSISTOR

TESTER

$21995

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

SALES ENDS NOV. 85

• Frequency measuements to
200KHz

• dB measurements
• Basic dc accuracy 0.4%; 1OIlV,

10 nA and 10 mn sensitivity
• Relative measurements
• True RMS
• Hlgh·speed Beeper

• 0.3% Accuracy
• Manual or

Autorange
• 10A + mA Range

• Beeper
• "Touch-Hold"

Function

$995
Does not include probes
($60 .00 a pair when purchased with scope)

77

MODEL
8060A

. 4% DIGIT
MULT1METERS

QUANTITIES ARE LIMITED

BREAKS THE PRICE BARRIER
WITH THESE HIGH PERFORMANCE

OSCILLOSCOPES
100 MHz Dual Trace/
Dual Time Base
• 1 mV/dlv sensitivity
• 23 calibrated sweeps
• Rectangular CRT with Internal

gratlcule and scale illumination
• Signal Delay Line



HICKOK VIZ..

BECKMAN'S CrRCUITMATE ®

ALL UNDER $100

MODEL 1650

-Small Size
-Complete
Autoranging

-"Touch Hold"
-Audible
continuity
checking

• Functions as three separate
supplies

• Exclusive tnicklng circuit
• Filled output SVDC, SA
• Two 0 to 2SVDC outputs at O.SA
• Fully automatic, current-limited

overload protection

MODEL
1601

POWER SUPPLIES

FUNCTION GENERATORS
MODEL $32995

3020 .-

SWEEP FUNCTION
• Four Instruments In one package

- aweep generator, function
generator, pulse generator, tone ­
burst generator

• Covers 0.02Hz-2MHz
• 1000:1 tuning range
• low·dlstortlon high-accuracy

outputs

$76 95
) ne OM 77 gives you

the convenience of
autoranging plus 10

amps acldc
measurement

capability. You simply
select the function
you want, and the

OM 77 automatically
sets the requi red

ral1ge.

SALE
$59.95

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

probe-style design makes It Ideal
for taking measurement s In hard­

to-reach test areas.

:1< PRI asto«

- -" . .'- .,-' . ' .

• Sine, square and triangle output
• Variable and fixed TIL outputs
• 0.1 Hz to 1MHz In six ranges
• Push button range and function

selection
• Typical sine wave distortion

under O.S% from 1 Hz to 100kHz

• Isolated G-SOVDC, continuously
variable; G-2AIn four ranges

• Fully automatic shutdown,
adjustable current limit

• Perillct for solid state servicing

$69 95

._ - - - ---- - - - - -- - - - - - - - - - - - - - - - - --,

$89 95

Clrcultmate OM 45 ­
3Yz-dlglt multimeter;
0.5% Vdc accuracy,

diode test,contlnulty
beeper, 10 amps AC

and DC ranges, auto­
zero, auto-polarity,

auto-decimal

Circuitmate OM-40 ­
3Yz-dlgit multimeter;
0.8% Vdc accuracy,

diode test, auto­
polarity, auto-zero,

auto-d ecimal

BECKMAN does it
again...a true RMS
4\7 DMM w/1 year
calibrated cycle at
a 3\7 digit price .

$23900
AVAILABLENOW!

in stock now
Model OM 1DB

with Beeper $499 5

$3995

$79 95

$64 95

Clrcuitmate OM 20­
3% -digit, pocket-size

multlmeter; 0.8% Vdc
accuracy, diode test,

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

auto-zero, auto­
decimal

Clrcultmate OM-25­
3% digit, pocket-size
multimeter; 0.5% Vac
accuracy, diode test,

capacitance, continuity
beeper, conductance,
10 amps AC and DC

ranges, auto-polarity,
auto-zero, auto­

decimal

.' ..Quality and, Performance
Beckman:and .4Y2 Digits ...

True RMS

AVAILABLE NOW. . . .

• E H01 L\NE
10L

L FRE 0474
CI:; 800-223-

212·7307030

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

NEW
Beckman

Circuit-mate
DM10

SUPER REBATES
~ """""''''''''''''ION B&K SCOPES__ CALL NOW
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NOW,
• •amini-scope

with the
features

mostwanted
byfield

engineer~!

B&K-PRECISION MODEL 1420 $825

This 15MHz dual-trace mini-scope
was designed by B&K-PRECISION
engineers to respond to the special needs
of field engineers .. .a mini-scope with
lab -scope features.

It easily fits into a standard attache
case with plenty of storage room for
a DMM. too ls and accessories . The
'1420 can be powered from the AC line,
10-16VDC or an optional internal
battery pack .

The rugged 1420 features dual-trace
operation and an honest 15MHz re­
sponse, with useful response beyond
20MHz. An efficient rectangular CRT
displays waveforms with good read­
abi lity under all field service conditions.

There is no sacrifice of features or
performance for compact size . The 1420
has 18 sweep ranges from 1 /LS/div. to
0.5S/div. in a 1-2-5 sequence; variable
between ranges . Sweep magnification
is X10, extending the maximum sweep
rate to 100nS/div. For use with computer
terminals or video circuits, a video sync
separator is built in. Automatic selection
of chop and alternate sweep modes is
provided, as is front-panel x-voperation .

The Model 1420 measures only 4.5 X
8.5 X 12", weighs 7.75Ibs., with batteries
and comes with two 10:1 probes.

For complete specifications contact your
local distributor or call B&K-PRECISION.

BJlJJfIIJ1S
DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago. Illinois 60635 ·312/889-9087

Internat ion.J.1sate s. 6-460 W. Cortland st . , cntca se . IL ~35
Canadian sates: Atla s Electronics, Ontario

Sout h and Centr oJ l Amer ican sa les.
Empire Exporter s, Plainview , NY 11803

CIRCLE 77 ON FREE INFORMATION CARD

direct reading, non-contact tem­
peratu re tester. It. can be used to
measure the temperature of haz­
ardous materials,' fragile objects,
live circuits, rough or uneven sur­
faces, or moving objects . It does
not affect the temperature of the
object under test.

CIRClE 24 ON FREE INFORMATION CARD

Probe size is1.4 inches in diame­
ter x 5.4 inches long, w ith a 36­
inch (uncoiled) cord . The elec­
tronic control unit is 2.5 x 1.2 x
4.5-inches. A single 9-volt alkaline
battery provides up to 6 months of
typical (>100 hours continuous)
operation. The model tR-1O is
priced at $395.00.-Simpson Elec­
tric Company, 853 Dundee Ave .,
Elgin, IL 60120 .

AM /FM CASSETTE PLAYERS,CAR
335, CAR 362, and CAR 372
(shown) are auto-reverse, AM/FM
stereo cassette players .

The analog CAR 335 features
auto-reverse, a fader, preamp out­
puts, night illumination, metal
tape equalization, auto eject, a
DIN-size chassis, and an output of
four watts per channel with no
more than 1% THD. It is priced at
$149.95.

Both the CAR 362 and the CAR
372 feature a liquid-crystal display
with a clock, digital AM/FM tuners
with six AM and six FM station

CIRClE 25 ON FREE INFORMATION CARD

memories, auto -r everse, fader,
night illumination , auto seek, pre­
amp outputs, metal tape equaliza­
tion, automatic pinch roller retrac­
tion , lockin g fast forward and
rewind , power-antenna leads, and
a DIN chassis size.

The CAR 3562 has a single tone
control and an output of fou r watts
per channel, with no more than 1%
THD. It is priced at $239.95.

The CAR 372 features , as well,
Dolby no ise reduction, separate
bass and treble controls, and an
output of10 watts per channel with
no more than 1% THD. It is priced
at $299.95.

Marantz also offers a mobile
power amplifier, model SA402,
featuring an output of 40 watts per
channel at 10% THD and 30 watts
per channel at 1% THD , high and
low level inputs, adjustable gain
controls, integral heat-sink cool­
ing, and remote on/off sensing. It
i s pr iced at $99 .95 .-Marantz,
20525 Nordhoff St.,Chatsworth,
CA 91311.

SOLOERLESS BREADBOARD, t he
ACE 118, features four binding
posts, something usually found on
much larger boards . The four stan­
dard five -way posts, attached to
the base plate, make convenient
connections to power supplies ,
signal generators, or other exter­
nal exquipment.
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The ACE118 has 1280 terminal tie
points. Up to 1814-pin DIPS or 16
16-pin DIPS can be used on the
breadboard. Included are 544 dis­
tribution ti e points, whi ch can be
used to offer such funct ions as
voltage and ground bu ses, reset
and clock lines, etc. The ACE 118
accepts all DIP sizes, as well as a
wide variety of discreet compo­
nents . It has a sugges ted retail

continued on page 112





5'1. " SSSO Soft Sector w/ Hub Ring 6431·ZJ 0.74
5'1." Sameas above, but bulk pack wlo envelope 6437·ZJ 0.54
sw: SSOO Soft Sector w/Hub Ring 6481·ZJ 0.84
5'/, ' Sameas above, but bulk pack wlo envelope 6487·ZJ 0.64
5'1, ' OSOO Soft Sector w/ Hub Ring 6491·ZJ 0.94
5'1, ' Same as above, but bulk pack w/o envelope 6497·ZJ 0.74
5'1, ' OSQO Soft Sector w/ Hub Ring(96 TPI) 6501·ZJ 1.49

SSSD = Sing le Side d Sin gle Den si ty; SSDD = Sin gle Side d Double Den sity;
DSDD = Double Sided Double Den sity; DSQD= Double Sided Quad Den sity.
TPI = Track s per inch.

NOW... NAME BRAND QUALITY ATSUPERCE PRICES
Now, you can buy Super Disk brand diskett es directl y from Communi­
cat ions Electron ics at prices less than "unbranded" generic diskettes.
Your data is valuable , so why take chances using a diskette that could
be so unre liable that the manufacturer refuses to put their name on it.
To save you even more, we also offer Super Disk bulk product where
100 diskett es are packed in the same box without envelopes or labels.
Since we save packaging costs, these savings are passed on to you.
Diskette envelopes are also available from us. These superstrong and
tear resistant Tyve~ envelopes are only $15.00 per 100 pack or
$160.00 per2,000 pack. Use order# TE-5 and specifyquantityof 5'14"
diskette envelopes.

Super Di sk

p~~r.~(;)Part #

less than

4ge
a disk

Mml·F loppy DIS"
Ldet lm e Warr anty
Archiv al Quality
Qu.ntlt y 10

BUYYOUR DISKETTES FROM CEWITH CONFIDENCE
Toget the fastest deliveryof yourdiskettes,phoneyour order directly to
our order desk and charge it to your credit card. Written purchase
orders are accep ted from approved government agencies and most
well rated firms at a 10% surcharge for net 10 billing. For maximum
savings, your order should be prepaid. All sales are subject to
availabi lity, acceptance and verification. All sales are final. All prices
are in U.S. dollars. Prices, terms and specifications are subject to
change without notice. A$5.00 additional handling fee will be charged
for all orders with a merchandi se total under $50 .00. All shipments are
F.O.B. CEwarehouse in Ann Arbor, Michigan . CODterms are available ,
in U.S. UPS areas for $5.00 extra, and are payable with cash or
certif ied check. Michigan residents add 4% sales tax.

For shipping charges add $6.00 per 100 diskettes and/or any
fracti on of 100 5V.-inch diskette s for U.P.S. ground shipp ing and
handlin g in the conti nental U.S. For 1,000 or more disks shipped to the
continental U.S., shipping charges are $3.00 perhundred diskettes.
UPS 2nd day air rates are three times continental U.S. rates. For
Canada, Puerto Rico, Hawaii. Alaska. or APO/FPOdelivery.shipping is
three times the continental U.S. rate.

Mail orders to: Communications Electronics Inc., Box
1045 , Ann Arbo r, Michigan 48106-1045 U.S.A. If you have a
Visa or Master Card, you may ca ll and place a credit card
or der. Order toll-free in the U.S. Dial 800-USA-DISK. In
Ca nada, orde r toll-free by cal ling 800-CA1-DISK. If you are
o utsi de the U.S. or in Mi chigan dial 3 13 -9 73 -8888. Telex
anytime 81 0- 223-2422. Orderyour Super Disk diskettes now.

Copyrig ht © 1985 Co m m un ica tions El ectronic s Inc . Ad # 080 18 5 -Z J

quantity 10,000

QUANTITY DISCOUNTS AVAILABLE
Our diskettes are packed 10 disks to acarton and 10 cartons to acase.
The economy bulk pack is packaged 100 disks to a case without
envelopes or labels. Please order only in increments of 100 units for
quant ity 100 pricing. With the exception of bulk pack, we are also
will ing to accommodate your smaller orders. Quant ities less than 100
units are available in increments of 10 units at a 20% surcharge above
our 100 unit price. Quantity discounts are also available. Order 200
or more disks at the same time and deduct 1%;300 or more saves you
2%;400 or more saves3 %; 500 or more saves 4%; 1,000 ormore saves
5%; 2,000 or more saves 6%; 3,000 or more saves 7%, 5,000 or more
saves 8%,7,500 ormore saves 9% and 10,000 or more disks earns you
a 10% discount off our super low quantity 100 price. Almost all our
diskettes are immediately available from Super Disk. Our effic ient
warehouse facilities are equipped to help us get you the quality
produc t you need, when you need it.

SAVE ON SUPER DISK- DISKETTES
Product Description

Order toll free BOO-USA-DISK

Super Disk"
Diskettes
Now...Diskettes you can
swear by, not swear at.
Lucky for you, the diskette buyer, t he re are many d iskette
brands to choose from. Some brands are good, some not
as good, and some you wouldn't think of t rusting with even
one byte of your valuable data. Sadly, some manufacturers
have put their profit motive ahead of creating quality
products. This has res u lt ed in an abundance of low quality
but rather expensive diskettes in t he marketplace.

A NEW COMPANY WAS NEEDED AND STARTED
Fortunately, other people in the diskette industry recognized
that making ultra-high quality diskettes required the best and
newest manufacturing equipment as well as the best people
to operate this equipment. Since most manufacturers seemed
satisfied to give you only the everyday quality now ava ilab le,
an assemblage of quality conscious individuals decided to
start a new company to give you a new and better diskette.
They called th is product the Super Disk diskette, and you're
going to love them. Now you havea product you can swear by ,
not swear at.

HOW THEY MADE THE BEST DISKETTES EVEN BETTER
The management of Sup er Disk diskettes t he n h ired all the
top brains in the diskette industry to make the Super Disk
product. Then t hese top bananas (sometimes called floppy
freaks) created a new standard of diskette quality and
reliabil ity. To learn the "manufacturing secrets" of the top
diskette makers, they've also hired the remaining "magnetic
media moguls" f rom compet itors around the w or ld. Then all
these world class, to p-do lla r engineers, physicists, research
scientists and produc tion ex perts (if they've missed you, send
in your resume to Super Disk) w e re given one directive...to
pool all their manufacturing know-how and create a new,
better diskette.

HOW SUPER DISK DISKETTES ARE MANUFACTURED
The Super Disk crew t he n assembled the newest, totally
quality monitored, automated production line in th e industry.
Since the manufacturing equipment at Super Disk is new, it's
easy for Super Disk to consistently make better diskettes.
You can always be assured of ultra-tight to le rances and
superb dependability when you use Sup er Disk diskettes. If
all this man ufacturing mumbo-jumbo does n't impress you,
we're sure that at least one of t hese other benefits f rom using
Super Disk diskettes w ill:
1 . TOTAL SURFACE TESTING - For maxim um reliability, and to lessen the likelihood of
disk errors, all diskettes must be totally surlace tested. At Super Disk, each diskette is
100% surface tested. Super Disk is so picky in their testing. the y even test t he tracks that
are in between the reg ular tracks.
2. COMPLETE LINE OF PRODUCTS - For a d iskette to be useful to you and your
co mputer , it must be co mpa tab le physically . Super Disk has an entire line of 5V..-inch
diskett es for yo ur co mputer .
3 . SPECIALLY LUBRICATED DIS K - Super Disk uses a special oxide lu bri cant which is
add ed to the base medi a in the product ion of the ir diskett es. Thi s g ives you a bett er disk
driv e head to medi a contac t and longer head and disk li fe.
4 . HIGH TEMPERATURE/LOW-MARRING JACKET - A unique high tem perature and
lovrmarring viny l jacket allows use of th ei r produ ct w her e oth er di skett es wo n't wo rk. This
special jac ket is more rigi d th an othe r d iskettes and he lps elimina te dust on th e jacket.
5 . REINFORCED HUB RINGS · Standard on al l Supe r Disk min i-disks, to st rengt hen the
ce nte r hub hole. This increases the life of the disk to save you mon ey and increase overall
di skett e reli abil ity.
6 . DISK DURABILITY · Sup er Disk diskettes will beat all ind ustry standards for reliabil ity
si nce they w ill give yo u more than 75% of the original signal amplitude remain ing even
after an ave rage (Weibul 8-50) of 30 mill ion passes. They are compatible with all industry
spe cifica tions as established by ANS I, ECMA, ISO, IBM and JI S.
7 . CUSTOMER ORIENTED PACKAGIN G- All Super Disk disks are packaged 10 disks to
a ca rto n and 10 cartons to a case. The economy bulk pack is packaged 100 disks to a case
wit hout envelopes or labels.
8 . LIFETIME WARRANTY - If all else fails. remember. all disks made by Supe r Disk Inc.,
have a lifet im e wa rra nty . If any Supe r Disk diskette fails to mee t factory specifications.
Supe r Disk Inc. w ill repl ace th em under the te rms of the Supe r Dis k wa rranty .
9 . SUP.ERB VALUE - Wi th Super Disk's auto mated produ ct ion line , high-qu ality. erro r­
free disks are yo urs .witho ut th e high cost.
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Moto ro la's 6809 microprocessor and
Texas Instruments' TMS9 128 VDP (Vid­
eo Display Processor. The VDP performs
most of the functions needed to generate
computer images. It provides: refresh for
16 K d yn ami c v ideo RAM's ,
asynchronous bi-directional data transfer
to internal registers and video RAM.
256 x 192-pixel resolution . 16 colors , up
to 32 separa te movable objec ts ca lled
sprites, and-most import ant for super­
im po sit ion- th e ab il ity to be sy n­
chronized (gen-Iocked) with an external"
video signal.

Before we go any furt her in our descrip­
tion of how the video titler works, we
should rev iew some of the fundamentals
of video and television.

b

FIG. 2- THE NTSC COMPOSITE VIDEO SIGNAL contains several t iming components . For superim­
pos ition it 's Impor tant that the video tiller's output be synchronized with them. The vert ical blanking
pulse is shown in a, and the horizonta l sync pulse is shown in b.
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FIG.1- THE NTSC VIDEO FIELD consists of two
frames, which combine fo r a tota l of 525 hori­
zontal lin es,

Background on video
The standards for television in the U.S .

were adopted during the 1940's for black­
and-white TV and enhanced in the early
1950 's to provide for color. The group of
industry representatives responsible for
these standards was the National Televi­
sion Systems Committee (NTSC ).

The NTSC standards call for a raster
(which is the pattern of scanning lines on a
TV picture tube when no signal is being
received) of 525 horizontal lines, The
raster fra me of 525 lines consists of 2
fie lds , usually referred to as the odd and
even fields. Each field therefore consists
of 262 .5 horizontal lines. See Fig. l.

To generate the frame, all the odd lines
from the top of the screen to the 'bottom
are scanned first (making up the odd
field). Then the beam is returned to the top
of the screen. and the even lines are then
scanned from the top to the bottom (mak­
ing up the even field). The process of
"weaving together" the odd and even
fields to form a raster is called interlacing .

Each field is scanned in 1160 second. so
each comp lete frame is repeated at a rate
of 30 frames per second,

TIlereason that interlaced scanning was
chosen by the NTSC is that it helps to
eliminate flicker by producing a relatively
smooth transition between fields. You can
sometimes observe flicker. which is the

slight shifting up and down of images on
the scree n , with large white-on-black
characters (or other high-contrast im­
ages ). Flicker. which can make it difficult
to rea d characters. es pec ia lly sma ll
characters. is the primary reason comput­
er designers chose not to use 30 frame­
per-second interlacing. .Home computers
usually operate with 262 horizontal lines
in each field. The beam then traces the
same path 60 times per second. This ap­
proach eliminates flicker: however. it also
reduces the vertical resolution to one half
of the resolution of 525 line interlaced
Images.

Composite video
The NTSC composite-video signal that

is used to transmit television picture infor­
mation was also standardized in the 1940 's
and 1950·s. (It is also sometimes referre d
to as RS-170). Although the polarity and
peak-to-peak voltage of the composite
video signal is not mentioned in the stan­
dard. the other parts of the waveform are
fixed, Fort unately, the VCR and video
camera industry have standardized the po­
larity and peak-to-peak voltage of the
compos ite video signals as negati ve­
going sync and I volt peak-to-peak ampli­
tude (AC) into a 75-ohm impedance.
Make sure that any device you use with
the video titler follows those standards!

Figure 2 shows the composite video
signal. The signal contains timing compo­
nents and picture-definition components.
For superimpos ing , the timing compo­
nents from the tiller' s video signal (the
vertical sYnc , horizontal sync and color­
burst) must be synchronized with the
those of the external video signal.

The hori zontal sy nc and blanking
pulses keep the TV receiver's horizontal
scanning in step with that at the transmit-

ter, and cut off the picture tube during
horizontal retrace. The duration of one
horizontal line is 63.5 us, and the blank­
ing pulse interval lasts for about JO us.
Thus. the active video portion of one hori­
zontal line that is actually seen lasts for
53.5 us.

The horizontal sync pulses are about 5
microseconds wide and ride on the blank­
ing pulse pedestal. The colorburst ride
on the back porch of the horizontal blank
ing pulse .

The ver tical sync and blanking pulse
must be provided between each field «
ensure that vertical retrace begins at tlu
proper time , and to hide the visual effect:
of the retrace. The pulse occurs at the enc
of each field. and lasts until vert ical reo
trace has ended. Each vertical blanking
interval lasts for between l3 and 21 hori­
zontal lines. (Thus for each frame, 26 te
42 horizont al lines are lost to vertical
blanking.)

There are three types of pulses riding on
the vertical blanking pulse: equalizing.
vert ical-sync, and horizontal sync pulses.
(A colorburst is insette d after each hori­
zontal sync pulse for color signals.)

Note the waveform of the vertical sync
in Fig, 2. Remember that vert ical sync
occurs after 262.5 horizontal lines. In
order to maintain horizontal synchroniza­
tion during the vertical sync. vertical ser­
rations are inserted inbetween the.vertical
sync pulses and occur at twice the hori­
zontal frequency The equalizing pulses
before and after the vertical sync also oc­
cur at twice the horizontal frequency. You
will later see that all negative edges of the
equalizing pulses. vertical serrations. and
horizontal sync pulses are used to syn­
chronize the video titlers horizontal fre­
quency.

Th e color burst is the heart of the
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How the video titler works
Now that we have a basic unders tand­

ing of the standard video signal, let' s look
at how the video titler can superimpose its
video image over an externa l NTSC com­
posi te video sig nal. Ce rtain conditions
must be met before the two signals can be
mixed . The vertical , horizontal and color
clocks must be synchronized and the am­
plitude and DC level must be matched.

The heart of the video titler is Texas
Instruments' TMS9128 VDP. The VDP
operates operates with a 1O.738635-MHz
clock (which is 3 times the color subca r­
riel' frequency of 3.58 MHz), from which
all of the other internal clocks are derived .
The pixe l clock is 5 .4 MHz (10. 712).
which means that each pixel is approx­
imately 186 nanoseconds wide . The pixel
clock is divided by 342 to genera te hori­
zontal sync .

The VDP provides for vertical and hori­
zonta l synchronization to an externa l
composite video signa l through a 3 level
RESET/SYNC input. System reset occurs
when that input is brough t low (less than
0.8 volts) . For normal operatio n. the
SY NC/RESET input is held at 5 volts. Whe n
it exceeds 9 volts for grea ter than 7 micro­
seconds. the VDP resets its internal video
counters.

That would seem to mean that all we
need is a positive-going external sync­
signal applied to the RESET/SYNC input .
operating betwee n 5 and grea ter than 9
volts, to sync hronize the VDP's interna l
vertical and horizontal counte rs with the
external signal. Unfortunately. that's not
exactly true. Texas Instruments chose not
to use the NTSC standard for its sync
pulses. and that results in problems with
the externa l reset mechanism.

The VDP resets its horizontal clocks on
the leading edge of the pixel clock. If you
use some simple math you find that the
NTSC horizontal sync occurs about every
63 .556 microseconds. That works out to
341.25 pixe l clocks . The one-forth pixel
differe nce causes jagged edges to appear
on the images being superimposed on the
screen.

The TMS9128 VDP does not internally
generate the 3.58 MHz chrominance in­
formation. To genera te color. it uses color
difference signals (R - Y and B - Y) in
connection with an external chrominance
modulator. .

The chromi nance signal is compared to
the chroma subcarrier, which is internally
generated by the TV set using the color­
burst as a reference samp le. Differences
in phase result in different hues. The rela­
tive amp litude of the chrominance with
respect to the chroma subcarrier deter­
mines the saturation of the color. A chro­
minance signal with a small amplitude
will result in a pastel color. On the other
hand , a large amplitude will result in deep
saturated colors .

OEEP
SATURATEO

COLO R

I

Otherwise. images generated by the tit ler
will appea r in a rainbow of random col­
ors.

The luminance represents the black ­
and-white picture detail. It basically is the
brightness or degree of white present in
each picture eleme nt , without regard to
the color.

The chrominance is the color informa­
tion of the video signa l. The chrominance
signal carries the hue and saturation infor­
mation. Figure 3 illustrates how the chro­
minance information is encoded and
decoded .
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FIG. 4-TIMING SIGNALS USED TO SYNCHRONIZE THE VDP with external horizontal and vertical
timing elements. Shown in a is the external composite-video signal, and in b , the external composite
sync. In c, we see the extracted horizontal component. The vertical component is shown in d, and the
recreated horizontal sync Is shown In e. Finally, the hybrid pulse used to reset the VDP's horizontal and
vertical counters is shown in f.

SUBCARRIER IS
PHASE-LOCKED
EVERY ACTIVE

HORIZONTAL LINE

FIG. 3-THE CHROMINANCE SIGNAL AND CHROMA SUBCARRIER, which is generated by the TV set
using the colorburst as a reference , are compared to each other. A phase change represents changes
in hue. •

co lor-reproduction process. Although this
precise 3 .579545-M Hz (referred to as
3 .58 MHz) burst appears only for a few
microsecond s during the back porc h of
the horizontal sync, it is used to genera te a
co ntinuous 3. 58 MH z sinewave. This
sinewave 's frequ ency and phase is re­
es tablished every active hori zontal line
(except durin g the vert ical bl anking
period). The way in which the co lorburst
is used in the genera tion of co lors will be
discussed later. For now, it's sufficien t to
say that the video titler must synchronize
its color clock to the externa l colorburst.
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FIG. 6-THE POWERSUPPLY. While the titler operates mainly on + 5 volts , the supp ly also provides
the operaling voltage for an external video camera. .

FIG. 5-THE BLOCK DIAGRAM OF THE VIDEO TITLER shqws Its main sections : the external sync
generator, clock generator, video display processor, chroma processor, video mixer/buffe r, and micro ­
computer. We'll discuss those sections in detail next month .

The TMS9128 can operate quite well at
frequencies slightly higher or lower than
10 .738635 MH z without affecting the
color-generation process . With a standard
NTSC horizontal line of 63 .556 micro se­
conds , a VDP pixel widt h of 185. 8349
nanoseconds (63,556 divided by 342 pix­
els per line) will result in the VDP operat­
ing at the NTSC horizont al rate . This
pixel wid th can be derived from a master
clock of 10. 762237 MHz . You'd think
with this prob lem overcome we'd be all
set. But not yet.

A second prob lem exists wi th the
VDP 's process of synchronizing to an ex­
tern al VC R or videodisc-player signa l.
The sync pulses corning from these de­
vices are not as stable as those from a
came ra or direc t video broadcas t. That is
bec ause VCR's and videodisc players
have servo motors controlling the genera ­
tion of the vertical and horizontal sync
pulses during playback .

That instability is referred to as " j itter."
Vertica l j itter is not as much of a concern
because of the relatively slow frequency
of the vertical timing element. On the
other hand , horizont al j itter may actua lly
be observe d when a ji ttery signal is used
to direc tly reset the VDP 's hor izontal
counters . Once again, what is seen is jag­
ged edges on the VDP's images.

The video titl er overco mes the jitter
probl em by lett ing the horizont al sync
track the externa l hor izontal sync using a
phase-locked loop (PLL) to "average
out" the jit ter. However, the VDP does not
provide a separa te horizontal output pul se
and does not genera te vertica l serra tio ns
or equalizing pulses in its non-stand ard
video signal. Therefore to obtain a hori­
zontal sync during the vertical period , a
pse udo horizontal pulse has to be con­
structed using available signals .

That pulse could be derived by div iding
the master clock by 684 . However, since
the CP U C LOC K output on the VDP is
mere ly the master clock divided by 3, we.
can further divide the signal by 228 and
accomplish the same result . (Using tha t
techn ique actua lly allowed us to use one
less 4-bit binary counter in the circuit.)

The vertical counters within the VDP
must still be reset in order to superim­
pose . By doing that , however, we intro­
duce an addi tio nal problem . Us ing a

. simp le RC filter, we can extract the ver­
tical sync from the externa l compos ite
sync . After proper level adjustment, tha t
signal can be applied to the VDP's RESET/

SYNC input. So far, so good.
Remember, .however, that the leading

edges of any pulse applied to the RESET/

SY NC input resets the VDP's horizontal
cou nters. Also remember that the sta n­
dard NTSC co mposi te video ca lls for
262 .5 horizo ntal lines for each vertica l
sync pulse . This means that each suc­
cessive externa l vertical sync pulse will
also reset the VDP's horizontal counters
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All resistors 1/4-watt, 5% unless other-
wise noted.

RN1-10,000 ohms x 9 resistor network
R1 ,R16-10,000 ohms
R2-6800 ohms
R3-75 ohms
R4,R48-51 ,OOO ohms
R5, R1 1, R12, R15, R25-R27, R35, A43,

A49-1000 ohms
R6, A8, A30, A31, R39-4700 ohms
R7-3900 ohms
R9-5100 ohms, metal film, 1%
R1Q-4300 ohms, metal film, 1%
R1 3, A16, A18. A22, A24, A28, A33,

A4G-2200 ohms
R14, A23-680 ohms
A17, A36-120,000 ohms
A19, A20, A21--470 ohms
R29, A32-1000 ohms. PC-mount trim-

mer potentiometer
R34, A47-220 ohms
R37- 1500 ohms
A38-5100 ohms
R41, R42-3300 ohms
AM. A45--820 ohms
R46-10.000 ohms. PC-mount trimmer

potentiometer
R5G-33 ohms
R51-68 ohms

Capacitors
C1 , C4D-C42, C44, C64-10 J.lF, 25 volts.

electrolytic
C2, C3. C5, C9, C11 , C14, C15, C16,C26,

C33, C38, C39, C45,C47, C48, C49.
C50, C51, C53, C60, C61 , C62, C63,
C68, C70, C72, C73-0.1 J.lF ceramic
disc

C4-Q.01 Metallized film, 5%
C6-Q.002 J.lF ceramic disc
C7-Q.005 J.lF ceramic disc
Ca-o.001 J.lF ceramic disc
C1Q-47 J.lF, 25 volts, electrolytic
C12, C27-5-30 pF PC-mount trimmer
C13, C28-12 pF, ceramic disc
C17-C19, C66-220 pF, ceramic disc
C2G-150pF ceramic disc

at a point that is one half hori zontal line
di fferent from the previ ous frame.

In the meantime, the recreated YOP
horizontal pul se is still tracking the exter­
nal hor i zontal fre quency. That would
causecharacterson the left of the screen to
j ump to thecenter and back to the left with
each successive external vert ica l sync
pulse'

In order to deal with that wi thin the
video titler, pseudo vert ical serrations (in­
verted YOP hori zontal sync pul ses) were
inserted into the vert ical pulse used to
reset the YO P. Those horizontal pulses
are, in fact . the same recreated pulses
used by the PLL. Figure 4 shows the sig­
nals used to synchronize the YO P with
external horizontal and vertical timing el­
ements.

As for the color synchronization of the
titler, there are a number of chroma-pro­
cessor integrated circui ts designed specif­
icall y to generate a synchronous chroma
subcarr ier. The RCA CA 3126 was se-

PARTS LIST

C21-390 pF ceramic disc
C24, C30, C58- 1 I-lF, 25 volts, elec-

trolytic
C35, C37--47 pF ceramic disc
C45-22 J.lF, 10volts, electrolytic
C46, C56, C57, C59-100 \l-F, 25 volts,

electrolytic
C52, C67, C69. C71- 47J.lF, 16 volts,

electrolytic
C54-2200 J.lF, 25 volts, electrolytic
C55--4700 IJ.F, 16 volts, electrolytic
C65-33 pF, ceramic disc

Semiconductors
IC1-LM339 quad comparator
IC2- 74LS221 dual non-retriggerable

one-shot
IC3-74LS05hex inverter
IC4-MC4044 phase-frequency detector
IC5-MC4024 dual voltage-controlled

multivibrator
IC6, IC7-74LS191 up/downbinary coun­

ter
IC8, IC9, IC13--4066 quadanalog switch
IC1G-TMS9128 video display processor

(Texas Instruments)
IC11 , IC12--4416 16K x 4 dynamic RAM,

150 ns
IC14-CA3126 chroma processor (ACA)
IC15-74LSOO quad nand gate
IC16-LM1889 TV video modulator (Na-

tional-
IC17-LM361 high-speedcomparator
IC18-74LS139 duaI1-of-4 decoder
IC19-2732 4K x 8 EPROM
IC20-6116 2K x 8 static RAM (or 2016)
IC21-74LS273 octal Ootype flip-flop
IC22-74LS244octal3-state driver
IC23-MC6809 microprocessor
IC24-7812K regulator, +12-volts
IC25-7805K regulator, + 5-volts
IC26-7905T regUlator, - 5-volts
01, 03,04,05-07, 011-018-1N914
02-1N751 Zener, 5.1 volts
08, 09-1N4001 rectifier, 50 PIV
010-not used
BR1-full-wavebridge rectifier, 6 amps

lected prim aril y because of its sinewave
output , which provides relative ly easy in­
ter face wi th the video titler's chroma
modulator, Natio nal's LM1 889.

The last design area of the titler worth
mentioning here is the requirement for
matched signal ampli tude and OC level.
Fortunately the video signal amplitude of
the YOP is very close to the external sig­
nal being used and the OC level adj ust­
ment is handled by a simple diode clamp.

The video titler circuit
Figure 5 is ablock diagram of the vi deo

titl er. The six main sections of the ti tler
are: the external sync generator, clock
generator, video display processor, chro­
maprocessor, video mixer/buffer, and mi ­
crocomputer.

There is an additional sectio n to the
ti t ler- the power suppl y- that i sn't
shown in the block diagram. It s schematic
is, however, shown in FIg. 6. The power
supply provides several separate OC volt -

LE01-standard red LED
0 1, 0 6-2N2222
02, 03-2N3906
04, 0 5-2N3904

Other components
XTAL1-3.579545 MHz
!-1-56 J.lH
T1-14-volt secondary, center-tapped
J1-10-pin video camera jack
J2, J4-J6-PC-mount phonojack
J3-3/32 inch phone jack
S1-SPST PC-mount slide switch
S2-0POT rocker switch, vertical PC

mount

Miscellaneous: Lithium-battery holder
and battery, 49-keykeyboard, 16-conduc­
tor ribboncable, enclosure, etc.

The following are available prepaid
from Micro-Video-Technology, P.O.
Box 76, Chattanooga, TN 37343: main
PC board (silk screened, with gold fin­
gers), $40; Programmed EPROM,$25;
Custom keyboard (Cherry Electric),
$80; Custom enclosure, $40 ; All
switches , Jacks, and connectors, $30;
14VCTwall transformer, $30; TMS9128
VDP, $30; partial kit (includes all the
above), $250. All orders add $5 ($13
outside U.S.) for shipping and han­
dling.

The following is available from MFJEn­
terprises, Inc., 921 Louisville Road,
Starkville, MS 39759: Complete titler,
assembled and tested with 1 year un­
conditional guarantee, $599.95 plus $6
shipping. (Return if not satisfied within
30 days for refund, less shipping.) Or­
ders only (outside Mississippi)
1-800-647-1800. Information and Mis­
sissippi orders 601-323-5869. Master­
Card and Visa accepted.

ages: +12, +5 , + 3, + 1.5, + .7. and
-5 .

Thepower supply obtains the necessary
positive and negati ve voltages from a
wall -mounted transformer.

The - 5 volts is obtained by applyi ng
the 14-volt AC signal through C57 and
clamping the most positive peak at zero
using 0 8. Diode 0 9 serves as a half wave
recti fier whose output is fi ltered by C56
before going to the - 5 volt regulator
(lC26). .

Two positi ve voltages of about + 8.5
and 17 are regulated to provide + 12 and
+ 5-volt suppl ies. Simple 3 terminal volt­
age regulators wi th T03 cases (lC24 and
IC25) were selected because of their heat
sinking capacity.

That's all the circuit we have room to
talk about thi s month. When we continue.
we' ll discuss other features of the power
supply, and we' ll present the rest of the
circui t , along with foil patterns and con­
struct ion detail s. R-E
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Learn all about the causes of

electromagnetic interference, and what you can do
to neutra lize its effects.
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EAC H A N D EVERY ONE OF US HA S EXPERI ­

enced the effects of electromagnetic
interference (EMI) . For instance, that
phenomenon is what causes static on your
TV every time someone turns on another
appliance. But EMI can have some far
more serious consequences. For instance ,
the EMI generated by an electrostatic dis­
charge ("shocks" caused by static elec­
tri c it y) ca n severe ly affec t nearby
computers . In dry weather, it is not un­
common for those mild shocks to cause a
computer located on the other side of a
fair sized room to "crash." The effects of
EMI can even cause an otherwise sound
device or circuit to fail to operate at all.
And the effects of EMI can be dangerous ,
such as when the starting of a motor inad­
vertently triggers a nearby remotely con­
trolled piece of industrial equipment.

The above mentioned effects of EMI,
as well as many, many others are familiar
to hobbyists, engineers, and users of elec­
tronic eq u ipme nt. Sometime s EMI ­
caused problems have simple solutions.
Such solutions might involve rerouting

some wires or adding a bypass capacitor
to a circuit. Other times, a less-than-se­
vere problem is simply tolerated . More
troublesome cases are cured only after
extensive trial-and-error attempts and a
lot of wasted time.

This article is an introduction to a few
of the most common causes of EMI and
some of the remedies that can be used to
combat EMI's effects . Our goa l is to
achieve "electromagnet ic compatibility"
(EMC). Electronic circ uits and systems
are said to have achieved EMC when they
can operate within the same electrica l and
physical environment without anyone
circuit or system caus ing problems for
another.

Types of EMI
EMI can be loosely defined as an un­

desirable signal that affects the normal
operation of equipme nt such tha t the
equipment malfunctions, or the perfor­
mance of the equipment is degraded in
so me manner. The ph en om en on , it s
causes, and its cure have all become es-

pecially important as new technologies
that use low voltage levels and high-densi­
ty packaging have been developed . Such
technologies are especially sensitive to
EM!. .

Just as electrical energy is moved from
one place to another either by conduction
(through wires) or radiation (through the
atmosphere or space), EMI " reaches" its
"vict im" via radiation and/or co n­
duction. For instance, consider the case of
static on a television caused by someone
using an electric hair dryer. If you look at
the dryer motor while the dryer is in use ,
you can see electric ity arcing between the
motor's commutator and brushes . Those
arcs are a source of both conducted and
radiated broadband electric noise that can
affect the normal operation of a TV set.
By broadband we mean that the noise
signal contains a wide variety of frequen­
cies, including in most cases those that
fall in the TV band (54-216 MHz VHF,
470-890 MHz UHF).

Figure I shows a situation that is found
in millions of. households-an electric



FIG.1-A COMMON INTERFERENCE SITUATION. The electri c dr ill generates EMI, which is coupled to
the TV set via two separate paths .

dri ll in use in one room affecting the oper­
ation of a TV set in anoth er. Note that
though the drill and the TV set are phys­
ically separated . they are both fed from
the same branch of the house 's wiring .
The signa l genera ted by the arcing within
the drill motor is co nducted to the TV set
via the line cords of the two devices and
the house wiring. Once the signal reaches
the TV set. it can be coupled into the set's
circuitry (more on that in a moment) and
processed as if it were a video signal. The
result is displayed on the screen as static.

At the same time, the noise signal trav­
eling throu gh the line cord of the drill
causes an electromagnetic field to form
around that cord; that is, the line cord
becomes a " transmitting antenna." The
noise signal that is " bro; dcast" from that

TABLE 1-S0URCES OF
ELECTROMAGNETIC

INTERFERENCE
Man-Made Sources
RF transmitters
Automotive Ignitions
Electric motors
Arc welders
Computers
Fluorescent lights
Relays
Neon signs
High-VOltage power lines
Switches
Dimmers
Natural Sources
Electrostatic discharge
Lightning

TABLE 2-VICTIMS OF
ELECTROMAGNETIC

INTERFERENCE
Computers
Medical equipment
TV's
Radios
Electroniccontrol equipment
Ordinance (explosives, etc)
Telephone equipment

-
antenna can then be pick ed up by the TV
antenna and proce ssed like any other sig­
nal.

Table I lists some typical sources of
EM!. both man-made and natur al. That
list is not intended to be exhaustive. but
only to give you an idea of the variety of
those sources. Table 2 is a brief list of the
types of equipment that are subject to
electromagnetic interference .

Also, it is possible that the source and
victim of the inter ference is the same

. piece of equ ipment. That "self-ja mming"
occurs when there are several different
systems within the same piece of equip­
ment and one of those sys tems is interfer­
ing with another.

Coupling paths
We've already seen that for EMI to oc­

cur there must be a path between the
source and the victim. That path is called
a coupling path . Usually, the task of locat­
ing the coupling path or path s respon sible
for the transmission of the EMI is the most
difficult aspect of so lving the problem .
That is the case , because there may be a
number of path s co ntributing to the prob­
lem . Often , the EMI may persist even
though you have eliminated one or more
paths . The only solution in those cases is
to keep searching until all coupling paths
are found .

A further co mplication that multiple
coupling paths present s is that it makes it
difficult to determine if el iminating a sus­
pected path has actually done any good . If
two or more paths contribute equally to
the problem, eliminating on ly one path
may provide little apparent improvement.

In order to discuss the various ways in
which EMI can coupl e from one sys tem to
another, it is necessary to define a few
terms.

When dealing with conducted inter­
ference, there are two varieties that we are
concerned with . The first variety is dif­
ferentia l-mode interference. That is an in-

terfe rence signal that appears between the
input terminals of a circuit. The other va­
riety of conducted interference is called
common-mode interfe rence , A common­
mode interfere nce signal appears between
each input terminal and a third po int: that
third point is called the common -mode
ref erence . Th at refe ren ce may be the
equipment chassis , an earth ground, or
some other point.

Let 's look at those types of interference
a little more closely. In Fig. 2-a we show a
simple circ uit co ns ist ing of a signa l
source . Vs- and a load. RL . In Fig . 2-b we
show what happ en s when differential­
mode interference is introduced into the
circuit by an out side source (more on that
in a mom ent). As is shown, an inter­
ference voltage , VD ' appears between the
two input term inals , an interference cur­
rent. ID , flows in the circuit. The result is
noise at the load . If. for instance , the load
is a logic gate in a computer. and the
amplitude of VD is sufficiently high . it is
possible for the gate to incorrectly change
states . It is possible that such an occur­
rence would alter the results of any com-
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FIG.2-TWO TYPES OF INTERFERENCE.In dif­
ferential-mode inter1erence (b) the noise voltage
appears between the inputs of the circu it. In
common mode inter1erence (e) the noise volt­
age appears between each input and a third
point called the com mon -mode reference .

putations being perform ed at the time-a
rather undesirable situation.

Figure 2-c shows what happ ens when a
gro und loop is added to our c irc ui t.
Ground loops , wh ich are undesirable cur­
rent paths through a grounded body (such
as a chassis), are usually caused by poor
design or by the failure of a component. In
the presence of an interference source,
common-mode curre nts . Ic ' and a com­
mon-mode voltage, Vc can appear, with
the ground loop actin g as the common­
mode reference . The common-mode cur-
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What canyou dO,
Justaboul

crE can show you how.
Computer technology. Satellite communications.
Cable television. Cellular radio. Digital electronics.
Robotics. Just a few of the hottest career areas
in electronics. The ones everybody is talking
about. The ones that are changing the way we
live, the way we do business, the way we 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 over
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, earn ing a diploma or ?-n
A.A.S. degree, CIE can match your needs with
courses and programs that let you start wh~re
you want, go as far as you want fr~m a bas,lc
beginner course all the way to CIE s ASSOCiate
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



with electronics?
anything.

World Headquarters

Print Name _

Cleveland Institute of Electronics, Inc.
1776 Eas t 17th St reet· Cleveland. Ohio 441 14

RE21MAIL TODAY!

Age Area Code/Phone No. _

Check box for G.!. Bill bulletin on Educational Benefits

o Veteran 0 Active Duty

Address Apt. No. _

City State Zip _

o Please send me your CIE Off-Campus Studies Catalog,
including details about the Associate Degree program.
I understand there is no cost for the catalog and a CIE
representat ive may call , but there is no obligation.

1--- - - -- --------doing. So most of our courses include special­
ized training laboratories keyed to specific less­
ons for practical experience through teaching
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 todo 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.



FIG. 4- CABLE-TO-CABLE COUPLING can oc­
cur via either induct ive coupling (b) or capaci­
tive coupling (e).
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tors are nominally 6.3 u.H, Let's see how
that filter does its job. Capacitor C I is
designed to shunt any high-frequency dif­
ferential-mode currents before they can
enter the equipment to be protected . Ca­
pacitors C2 and C3 are included to shunt
any common-mode currents to ground .
The inductors, Ll and L2, are called com­
mon-mode chokes, and are placed in the
circuit to impede any common-mode cur­
rents.

Shielding is used to reduce the amount
of electromagnetic radiation reaching a
sensitive circuit. Shields are made of met­
al and work on the principle that elec­
tromagnetic fields are reflected and/or at­
tenuated bv a metal surface. Different
types of shielding are needed for different
types of fields. Thus, the type of metal
used in the shield and the shield's con­
struction must be considered carefully if
the shield is to function properly. The ide­
al shield has no holes or voids , and, in
order to accommodate cooling vents, but­
tons, lamps. and access panels, special
meshes and " Elvl l-hardened" compo­
nents are needed .

Isolation is often the cure for many EMI
problems. In general, high-voltage cir­
cuits and devices such as power supplies
and motors need to be isolated from low­
voltage analog and digital circuits .

To be most effective, the above points
should be considered during the design of
a circuit. If nothing else, such considera­
tion may help eliminate some diffi cult
troubleshooting. In the next part of this
article, we' ll look at how you can design
electromagnetic compatibility into your
projects. R-E

Curing EMI problems
Electromagnetic interference problems

can be cured in three ways: through filter­
ing, shielding, and isolation.

Filters are used to eliminate conducted
interference on cables and wires, and can
be installed at either the source or the
victim.

Figure 6 shows an AC power-line filter,
The values of the components are not crit­
ical: as a guide, the capacitors can be
between .01 and .001 f.iF, and the indue-

FIG. 6-THIS AC LINE FILTER is designed to
eliminate both common-mode and differential
mode interference currents.

will cause a noise voltage, VN' to develop:
that voltage is equal to I X Z. That noise
voltage will appear in series with the input
to the op-arn p. If that voltage is of suffi­
cient amplitude, a noise condition will
result.

+ 5V+ 9V

FIG. 5-BECAUSE THE GROUND return does
not have an impedance of zero, the curren t from
pin 1 of the 555 will cause a noise voltage to be
generated. That voltage will appear in seri es
with the input to the op-amp.

increases with frequency 'and inversely
with the distance between the two cables.
One example of cable-to-cable coupling
is telephone " crosstalk," in which several
phone conversations can be overheard at
once . The term cross talk is now com­
monly used to describe all types of cable­
to-cable coupling . Sometimes it is also
used to describe any type of induced inter­
ference, though such use is incorrect.
Common-I~10de impedance coupling

occurs when two circuits share a commo n
bus or wire . In Fig. 5 we show a circuit
that is suseptible to that type of coupling.
In that figure a TL092 op-amp and a 555
timer share a common return or ground.
Since any conductor (including a PC­
board trace) is not ideal, that ground will
have a non-zero impeda nce , Z. Because
of that, the current I from pin I of the 555

physical connec tion between the two ca­
bles, the properties we have just described
make it possible for the signal on one
cable to be coupled to the other. Mutual
inductance, as shown in Fig. 4-b, makes
the cables behave as if a poorly wound
tran sfor mer we re conn ected between
them: stray capacitance , as shown in Fig.
4-c makes the two cables behave as if
there were a coupling capacitor between
them.

Either or both of the above-mentioned
properties cause the cables to be elec-

o tromagnetically coupled such that a time­
varying signal present on one will cause a
portion of that signal to appear on the
other. The "efficiency" of the coupling

FIG. 3-FIELD·TO-CABLE COUPLING. If a cir­
cu it is placed within a tim e-varying electromag­
netic field (such as th at generated by a current
carrying wire), the field will induce a current and
voltage in that circuit.

rent flows on both input lines, and has the
same instantaneous polarity and direction
(the current and voltage are in phase), and
returns through the common -mode refer­
ence . The common-mode voltage be­
tween each input and the common-mode
reference is identical.

Coupling itself can take place in one of
several ways. Some of those include field­
to-cable coupling , cable-to-cable coup-

ling, and common-impedance coupling.
Let's look at those types of coupling one at
a time.

The prin cipl e behin d fie ld- to-ca ble
coupling is the same as that behind the
receiving antenna . That is, when a con­
ductor is placed in a time-varying elec­
tromagnetic field, a current is induced in
that c~nduc tor. That is shown in Fig. 3. In
that figure , we see a signal source , Vs­
driving a load, RL . Nearby there is a cur­
rent carr ying wire (or other conductor).
Surrounding the wire is an electromag­
netic field . The presence of the field
causes the circuit to act as a loop antenna .
As such, an interference current , IN' and
and interference voltage, VN, are induced
in the circuit. The magnitude of the induc­
ed interference signal is roughly propor­
tional to the frequency of the incoming
field, the size of the loop, and the total
impedance of the loop.

Cable-to-cable coupling occurs when
two wires or cables are run close to one
another. Because any two conduct ing
bodies have capacitance between them,
called stray capacitance, a time-varying
signal in one wire can couple via that
capacitance into the other wire. That is
referred to as capacitive coupling . An­
other mechanism of cable-to-cable coup­
ling is mutu al inductance. Any wire
carrying a time-varying current will de­
velop a magnetic field around it. If a sec­
ond conductor is placed near enough to
that wire, that magnetic field will induce a
similar current in the second conductor.
That type of coupling is called inductive
coupling. In cable-to-cable coupling, ei­
ther or both of those mechanisms may be
responsible for the existance of an inter­
ference condition.

Figure 4-shows how cable-to-cable cou­
pling works. Figure 4-a shows two lengths
of cable (or other conductors) that are
running side-by-side . Though there is no
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Versatile Pulse Generator. . . .' . . .
•

This full-featured pulse generator is so easy to build that you have no excuse

for not adding it to your workbench !

JOSEPH GIANELLI

PULSE GENERATORS ARE NOTORIOUSLY

absent from many hobb y-electronics test
benches . That's not because hobbyists
have no use for them. On the contrary : A
pulse generator can be invaluable for test­
ing, troubleshooting and experimenting
with digital equipme nt. Unfortunately,
commercial pulse genera tors are expen­
sive.

We' ll show you how to build a pulse
genera tor that' s not expe nsive; it should
cost under $80 if you use all new parts . If
you have some of the parts on hand , es­
pecially the switches and cabinet, you' ll
be able to build it for much less. The
generator features a free- running, square ­
wave clock output that may be gated, and
it also features a pulse output that may be
der ived directl y from the clock circuit ,
from an externa l trigger, or from an inter­
nal delay generator. In addi tion, there is a
one-shot output that delivers one pulse of
the selected width for each depression of a
front-panel swi tch. The polarity of all out­
puts is selectable by the user.

One special feature of our generator is
the inclusion of a fault-de tection circuit
that lights a fron t-pane l indica tor when­
ever the delay or pulse width is greater
than the selec ted clock rate; output will
also be disabl ed . Reduc ing eithe r the
pulse width or the delay time will ex-

tingui sh the indicator and restore output.
Our generator is built entirely from

CMO S circuits, so power requirements
are extremely modest. In fact, battery op­
eration is entire ly feas ible. A nine-volt
alkaline battery should provide about ISO
hour s of operation. Complete specifica­
tions for the pulse generator are given in
Table I.

Circuit description
Referring to Fig . I, ICI is a mult i­

vibrator used in the astable mode. Its os­
cilla t ing frequ ency is dete rm ined by
resistors RI and R2, and one of capacitors
C I-CS, as selected by the CLOCK RATE or
CLK PRT (P ulse Repetition Ti me) switch
S3 . With CLK MODE switch S I in the FREE

RUN position , output will appear conti nu­
ously at jacks J4 and JS ; however, with SI
in the GATED posit ion , output will be in­
hibited whenever pin S of ICI is brought
low. To restore output, a gate signa l with a
voltage excee ding Y2 Vcc should be ap­
plied; for the present circui t, a seven-volt
gate signa l will suffice .

Sync-generator ICS-a, half of a 4098
dual monostable mult ivibra tor, is also
triggered by IC I's Q output. When S2 is in
the D IRECT position , the sync-genera tor's
output is fed direc tly to pulse-wid th gen­
erator IC3-b . The width of the pulse gen-

erated by IC3-b is determ ined by resistors
RS and R6 in combination with C IO or
C II, as selected by the pw switch S6. The
width of the pulse may vary from appro x­
imately I I-lS to 100 I-lS . Note that ICI
determ ines the repetition rate of the pulse
generator; IC3-b determines the width of
those pulses.

When S2 is in the DE LAYED position ,
the sync genera tor drives ICS-b, the delay
generator, which in turn drives IC3-b. The
delay generator uses the same resistor and
capac itor values as the pulse generator, so
the delay may also vary from approx­
imately I I-lS to 100 I-lS .

When S2 is in the EXT. TR IGGER

position, the clock and delay generators
are discon nected from the pulse generator
circuit. In that mode , a pulse of the se­
lected width is generated on the leading
edge of each pulse applied to J6, TR IGGER

INPUT . As with the clock-gating signal,
the trigger pulse should have an amplitude
exceed ing Y2 Vcc - again seven volts. The
sync generator is driven by clock gener­
ator ICI , so the sync pulses appearing at
Jl will not be synchronized to the external
trigger.

When S2 is in the ONE-S HOT position , .
the clock and delay genera tors are aga in
disco nnec ted from the pulse-genera tor
circuit. In that mode , a pulse of the se-
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FIG. 1-SCHEMATIC DIAGRAM of the pulse generator. AllCMOS components are used , making this a
very-low-power device .
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lected width is generated each time ONE­

SHOT swi tch , S7 , is dep ressed. Sync
pulses are not synchronized to the one­
shot output.

The clock output from ICI and the
pulse ou tput from IC3-b are each fed
through three 4050 non-inverting buffers
wired in parallel. Doing that allows the
pulse generator to drive six TIL loads.
Separate jack s were used for the CMOS
and TIL outputs in lieu of a switc h in
order to avoid accidentally overdriving
TIL fC 's with a high voltage . If you don' t
need to drive TT L circuits, IC4 may be
eliminated , as well as the components as­
soc iated with the five-volt power supply
(RI4, C 12, C I3 and IC6 ). On the other

hand , if you work solely with five-volt
circuits (TIL or CMOS), the twelve-volt
power supply (RI5, 0 1and C14) could be
eliminated, and the entire circuit powered
from the five-volt supp ly.

Switch S2-b connect s FAULT detector
IC3-a to the output signal selected by
S2-a . IC3-a operates in the re-triggerable
mode so that. as long as it is receiving
trigger pulses, its Q output will remain
low, whic h wi ll keep QI , and hence
LED2, turned off.

Whe n S2 is in either the EX T. TRIGGER

or the ONE-S HOT mode , IC3-a 's T RIGGER

input is connected to the Q output of the
clock generator, IC I, so the fault detector
will remain off. When S2 is in the DE -

LAYED mode , the fault detector 's input is
connected to the output of the delay gener­
ator, IC5-b , and when S2 is in the DIRECT

mode, the fault detector's input is con­
nected to the output of the pulse gener­
ator, IC3-b. In either case, fault detector
LED2 will remain off as long as the delay
time, or the pulse width, respective ly,
does not exceed the clock period .

Two NAND gates in IC2 are set up as a
latch to debounce swi tch S7, and provide
dependable triggering in the one-shot
mode.

Construction
The pulse genera tor may be built in any

convenient manner, but a printed-circuit
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One Shot
Pulse Output
Pulse Delay
Ext. Trigger
Sync. Output
Clock Outpu t
Gated Clock
Outputs
Fault LED

TABLE 1-SPECIFICATIONS

1 TO 100 us durat ion
1 TO 100 us duration (0 and 0)
1 TO 100 f.l.s duration
Active on rising edge
12 volts, 1 f.I.S
2 f.l.s to 400 ms squarewave (0 and 0)
variable burst
TTL (5 Volt) AND CMOS (12 Volt)
Lights when pulse delay or width greater than
pulse repetition rate.

es. poten tiometers and BNC jacks to the
PC board . as shown in Fig. 2. with short
len gths of insulated wire. Note that timing
capacitors Cl -C5 and C8-C II mount d i~
rectly to their associated switc hes. not on
the PC boar d . The timing ca pac itors
should be mica. metal polyester. or other
high-quality types. Resistor RI6 similarly
mount s on front panel jack 16 .

PARTS LIST

FIG. 2-COMPONENT-PLACEMENT DIAGRAM of the pulse generator. The lines going to +12volts and
ground actually go to a small termina l strip mounted on the front panel. Note that there Is one jumper,
to avoid using a double sided board .
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All resistors Y4·watt, 5% unless other­
wise noted

A1, R6, R8-100.000 ohms, linear poten-
tiometer

R2, A5, A7, A9-5100 ohms
R3, A4-20,000 ohms
A1G-100,OOO ohms
A11 , A13-2000 ohms
A12-10 megohms
R14-150 ohms, Y2-watt
R15-100 ohms , Y2-watl
A16-10,000 ohms
Capacitors
C1, ca, C1G-100 pF, mica
C2-Q.001 . metalized polyester
C3-0.01 f.l.F, metali zed polyester
C4, C13-0.1 f.l.F, metalized polyester
C5-1 .0 f.l.F, metalized polyester
C6-Q.2 f.l.F, metalized polyester
C7-36 pF, mica
C9, C11-Q.002, metalized polyester
C12-470 f.l.F, 16 volts , electrolytic, radial

leads
C14-1000 f.l.F, 16 volts, electrolytic, radial

leads
Semiconductors
IC1-4047 multivibrator
IC2-4011 quad two-input NAND gate
IC3, IC5-409a dual multivibrator
IC4-4050 noninverting hex buffer and

TTL driver
IC6-7a05 5 volt regulator
Q1-2N2925
BR1-bridge rectifier 50 volts, 1.5 amps
D1- IN4742 12V Zener
LED1, LED2-standard red LED
Other components
J1-J7-BNC female connectors
S1-DPDT, miniature toggle
S2-2 pole , 4 position miniature rotary
S3-1 pole, 5 position miniature rotary
S4-S6, S8-SPDT, miniature toggle
S7-SPDT, miniature momentary
S9-SPST, miniature toggle
T1-Transformer 12.6 volts, 0.12 amps,

Radio Shack # 273-1360
Note: An etched and drilled PC board

is available from E2VSI, P.O. Box
72100, Roselle, IL 60172 for $ 11.95
postpaid.

continued 011 page 113

Check over your wiring, and if every­
thing looks OK, apply 117volts AC power
to the pulse generator. and tum on switch
S9. With a voltmeter verify that the power­
supply voltages are correct , and that + 12
volts appea rs at pin 14 oflC I, and pin 16 of
IC2 , IC3 and IC5 . Also make sure that
+ 5 volts are present at pin 14 of IC4 . If
everything checks out . remove power and
insert the Ie's .

gress ion starting with those having the
lowest profile: First mount the jumper,
then add the resistors and diodes , then the
IC socke ts, and so on . After each group of
a certain height has been inserted, tum the
board over, makin g sure that the compo­
nents rem ain flu sh , bend thei r lead s
slightly, then solder and clip those lead s.
After all component s have been mounted .
check the board ca refully for so lde r
bridges between adjacent pads and traces .
Fix any problems that you find , but don 't
insert the Ie's in their sockets yet. There 's
more wiri ng to do .

Now connect all the front-pane l switch-

,.- --. +1 2V

Q----tl...{()) J7
GATE
INPUT

S3
CLOCK
RATE

~~f-----<O

J5
TTL

CLOCK sa
OUTPUT

g Q

board s implif ies thing s co ns iderably.
Full-size PC artwork is shown in the " PC
Serv ice" section of thi s magazine; alter­
natively, you may purchase a pre-etched
and drill ed board; see the Parts List for
inform ation.

Wheth er you buy a PC board or make
your ow n, inspec t it ca re fu lly before
mounting any component s . If there are
any shorted traces. carefu lly scrape be­
tween them with a sharp hobb y kni fe.

When the board is up to snuff. you can
sta rt mounting components usin g the
component -p lacement guide shown in
Fig . 2 . Mount components in a pro-
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FIG. 1-BLOCK DIAGRAM of a typical CD player. The use of a microprocessor is what makes many
convenience features possible.
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Optical pickup systems
Figure 4 shows the basic elements of

the optical pickup (also called the optical
readout ) used by most slide-type CD play­
ers (the most popul ar type). The laser
beam developed by the laser diode is ap­
plied to the reflective surface of the disc
thro ugh an optica l system (a series of
len ses , prisms , gra tings , and possibly
mirrors). The beam is then reflected back
through the optics to photodiode detectors
(typically 6 diodes). The detector pro­
duces an output that corres ponds to the
audio stored on the disc , as well as track­
ing and focus signals .

In the system shown in Fig. 4 the disc
spins in a horizont al plane. In many CD

photodiodes is used to reproduce the digi­
tally-recorded information.

The groove on an LP record conta ins
two signa ls- the stereo sum- and dif­
ference- signals-that must be simulta­
neously read and reproduced by co n­
ventional turn table pickup systems . The
CD carries left and right channel informa­
tion separately, but interlaces it on a single
track. The nature of the inform ation- that
is , whethe r it is left or right channel,
changes at fixed intervals . The player is
programm ed to kee p step with those
changes and thus maintains a high degree
of isolation between the two audio chan­
nels. Realistically, channel separation of
better than 90 dB is possible .

Signals are recorded in PCM form.
During the recordin g process, the audio is
sampled 44 ,100 times per second, (over
twice the usual 20-kHz audio range). The
composi tio n (frequency, level , etc .) of
each separate signal samp le is then con­
verted into a l6-bit (place) binary number.
That process involves quantization . That
is , the maximum signal amplitude is di­
vided up into 216 (65,536) gradations .
The real level of the audio signal is then
rounded to the nearest quantized value . "

The use of the l6-bit system and the
high sa mpling ra te allows for an ex­
tremely accurate digital representation of
the original analog signal. In theory, the
dynamic range of the 16-bit system is al­
most 98 dB , although most CD manufac­
turers claim about a 90- to 95-dB dynamic
range.

Figure 3-a shows a track of pits and
flats . The length of the pits and flats deter­
mines the information contained on the
track . The pits and flats can vary in length
from about 1 to 3 J.Lm . That variation in
length is used to convey the information in
the signal. Since the pits reflect less light
than the flats , the CD player 's optical
pickup can differentiate between the two .
Figure 3-b shows the analog signal that is
recovered from the track shown in Fig .
3-b .

CONTRO LS
AND

INDICATORS

R
OUTPUT

L
OUTPUT

information differs from that used in con­
ventiona l phon ograph records, perh aps
we should point out the significance of
that difference . Phonograph records store
information in a con tinuous groove cut
into the surface of the disc . The storage
technique is analog; that is, the amplitude
or depth of the groove is a direct represen­
tation of the audio signal. A conventional
phonograph reproduces the audio signal
via a mechanical pickup, called a needle
or stylus, that detects the shape of the
groove and is in direct physical contact
with the surface of the disc .

On the other hand , the audio signals
stored on a CD are in a high-density digi­
tal format. Further, a CD player's pickup
never comes into physical contact with the
disc surface . The first point means that the
signal recorded on the disc is an extremely
accura te representation of the original au­
dio signal. The second point means that
the problem of deteriorating sound quality
over time , caused by the record wear that
is unavoidable with a mechanical pick-up
system, is eliminated. Also , mechanical
pic kup sys tems th em sel ves int roduce
noise , such as cl icks and pops, dur ing
playback; such noise is not generated by
the CD playback system.

The laser beam is generated by a small
low-power semiconductor diode made of
aluminum-ga llium-arsenide (AIGaAs).
The laser beam is focuse d on the surface
of the disc by the objective lens. That lens
focuses the beam into a spot slightly less
than I J.Lm in diameter. Light is then re­
fl ect ed from the pits and fla ts back
through the lens and optical system into
infrared photodiodes. The signal from the

D/A
CONVERTER

AND
SAMPLE/HOLD

CIRCUITS

PHOTODETECTOR OUTPUTS

TO TU RNTABLE
TURNTABLE MOTOR

MOTOR ! SERVO

TURNTABLE SPEED CONTROL

TO
PICKUP
MOTOR

PICKUP
MOTOR

CONTROL

TO
PICKUP
DRIVE

FROM PICKUP

FOCUS
AND RADIAL

TRACKING

TO
LASER

cha n ical needl e/st ylu s used in co n­
ventional phonographs , but rath er an
optica l system that uses a light beam gen­
erated by a laser.

Ano ther important diffe rence is the
manner in which infor mation is recorded
on a disc . The begi nning of a CD " track "
is near the cen ter of the disc; as the pro­
gram plays, the laser beam moves from
the center of the disc to its outer edge .
Also , rather than a groove, the informa­
tion is record ed in ~the form of micro­
scopic pits and flats . Those pits and flats
are coded with music or other audio, as
well as synchronization and identification
inform ation .

The light beam used in the CD optical
pickup is focused on the CD surface by an
objective lens. As the CD is played , the
lens and beam are made to follow the track
by a servo-operated pickup motor. The
objective lens is part of a pickup assem­
bly. There are two basic types of pickup
assemblies, as shown in Fig . 2. In one, the
optica l sys tem (inc luding the objective
lens) is mount ed at the end of a rotating
arm. The arm and lens are rotated (by the
servo drive motor) so that the lens moves
from disc center to edge . In the other
config uratio n, the optical system is part of
a slide assemb ly (also ca lled the sled) that
is motor drive n .

Whi le on the subject of motor s, there is
also a servo-o perated tu rn table drive
motor in all CD players (to spin the disc),
and usually a loading motor (or possibly
two) to insert and remove the disc from the
player."

Although we have already pointed out
that the method used in CD's to record
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FIG. 2-CD PLAYER PICKUP SYSTEMS. Most CD players use either the slide (or sled) system shown in
a or the rotating arm pickup shown in b.

a

b

tary mirror placed between the laser and
lens so that the beam is bent 90° when
reflected by the mirror. The tracki ng sig­
nals cause the tracking coil to rotate the
mirror (slight ly) and direct the beam back
to the track .

For service, it makes little difference
which type of optical system is used since
you must repl ace the entire pickup assem­
bly as a pack age in the event of failure .
Possible exce ptions to that are the drive
motor. dri ve belt. or a few gears. Optics
are rarel y replaceable , or even adjust able,
in most CD players.

In addition to radia l tracking , the op­
tical pickup also provide s for auto matic
focusing of the beam to compensate for
vertical moveme nt of the disc . The focus­
ing system moves the objec tive len s (to­
ward , or away from, the disc) if the laser
beam is not focused precisely (w ithin
::'.: 11.1In) on the pits and flats.

Automatic focus (or AF) uses the astig­
matism pri nciple . In the sim ples t of
term s. the main laser beam is detec ted by
four equally-spaced photod iodes, shown
in Fig . 6 . (Those same diode s also re­
produce the audio signa!. ) If the main
beam is prope rly focused , the beam spot
is round , and all four diode s recei ve the
same amount of light (and output signal s
of the same strength). If the beam is not
properl y focused , the beam spot is ellip­
tical, and the four diode s receive different
amounts of light (and produce different
outputs). The outputs from the four diodes
are summed by an error amp lifier; the
output of that amp lifier is the focus error,
That error (if any) is fed to a focus coi l or
actuator that moves the objec tive lens as
necessary to correc t the focus .
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FIG. 3- THE LENGTHS OF the pits and flats (a)
are used by the player to recover the original
audio signal (b).

players. the disc spins vertica lly. Either
way. it is esse ntial that the laser beam
follows the track of pits and flats as the
optical pickup is drawn across the disc by
the pickup motor. regardless of any possi­
ble disc ecce ntric ity. That is ca lled radial
tracking, and usuall y involves a radial­
tracking coi l opera ted by a tracking servo
to move the lens (and beam ) as necessary.

The radial tracking system uses the 3­
beam princip le shown in Fig . 5 . The 3­
beam techn ique uses two sub-bea ms to
detect tracking errors. and the main beam
detects the aud io signa!. The sub-bea ms
are produced by routing the laser beam
thro ugh a glass diffraction grati ng. which
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creates severa l image s on the same object.
The two sub-beams are located ahead of
and beh ind the main beam . After being
reflected by the disc . eac h beam is routed
through the optical system to correspond­
ing photodetector diode s. The error signal
from the two sub-beams is converted into
an electrical signal, and then fed to an
error-signal amplifi er.

As long as disc tracking is preci se, the
error-s ig na l amp lifi er output is zero .
However, if even the slightest radial-trac k­
ing error is detected. the input differential
between the two error signals (right and
left ) produces an output. That output is
fed to the radial-track ing servo and coil;
those move the objective lens (at right
angles to the track ) as nece ssary to correct
the position of the main beam .

In ro ta ting -arm sys tems, the radi al
tracking coi l moves the entire arm and
pickup as necessa ry to restore proper
tracking . In most slide-type sys tems , the
radial tracking coi l moves the optical sys­
tem (len ses , etc .) in relation to the re­
mainde r of the pickup assembly to restore
tracking . A few players use a third system
in which the tracking coi l operates a ro-

Signal processing
The block diagram of Fig. I shows the

sequence of signa l processing within a
typica l CD. We will discuss each of those
circu its later in this series . For now, let's
quickly run through the sequence.

The photodiode outp ut is very low, so it
is first fed to a pre-amp where it is ampli­
fied. From there it is fed to a data strobe
c ircuit that is used to differentiate betwee n
the logic-h ighs and logic -lows in the sig­
nal . The data strobe also extracts and sep­
arates the sync signals from the music and
other audio. (Those sync signals are en­
coded along with the music at the time of
disc manufactu re; they make it possib le
for the CD player to reproduce audio at
selected point s on the disc track .)

The next stage is the data proce ssor.
That stage has many funct ions. includin g
demodulation of the signal data. error de­
tection and correction, and overall contro l
of the signal proce ssing circuit.

All CD player circuits include some
provisio n for inter leaving of signal data .
When a CD is recorded , the music or
other aud io is interleaved before recording
on the disc to provide error correction.
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A UNOE~IDE OF CD

knowledge of interleaving to understand
how a CD player works.

In the most basic of terms, interleaving
involves divid ing the audio to be recorded
into a series of random sections, and then
lining the sections in a new, fixed , order
before record ing . During playback , the
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FIG.6-FOUR PHOTODIODES are used to make
sure that the beam is correctly focused .

FIG. 5-A DIFFRACTION GRATINGsplits two sub-beams from the main laser beam. The sub-beams
are used to make sure that the player is tracking properly.

FIG. 4-BASIC ELEMENTS of a CD optica l pickup system. In the system shown here the disc spins in a
horizontal plane.
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sections are rearranged by the oppo site
process to recreate the original music or
other signal . The playback arrangement
processing is done by temporarily storing
the data in RAM and then retrieving the
data in the original order.

With interleaving, the effec ts of drop­
outs in the audio (from any cause) are
greatly minimized . That is true if even a
relatively large part of the signal is lost.
That' s because such a loss is distributed
over various smaller gaps in the recreated ,
final, audio signal. It is a relatively simple
task for the digital signal -processing cir­
cuitry to "fi ll in" a small section of miss­
ing information when the data on either
side of the gap is present.

The DIA converter follows the signal­
processing circuits . The D/A converter
transforms the digital signal back into an
analog signal. The converted analog sig­
nal is then restored to pure two-channel
audio by a samp le-and -hold (S/H) circuit,
and applied to the left and right stereo
outputs .

Before we move on , let' s look a litt le
more closely at the D/A converter. Earlier
we mentioned that the original audio is
converted to l6-bit digita l form for record­
ing on a CD . Such discs , however, can be
played back with almost no loss in dynam­
ic range on players that use l4-bit DIA
converters . The advantage of the use of
such a converter, as opposed to a l6-bit
converter, is cost. Thus you will find that
many consumer CD players make use of
l4-bit D/A converters .

Before one attempts to repair a CD
player, it would be helpful to know how
that player is supposed to operate in the
first place. In the next part of this article
we'll see how the various features and
funct ions found on a typical CD player
normally operate . R-E

RADIALTRACKING
ERROR TO

TRACKING COIL

interieaving. We will not go into CIRC
here since that topic is beyond the scope of
'this article . But you must have some

- VERTICALLY-POLARIZED
LASER BEAM

MAIN
BEAM

AUDIO TO LOUDSPEAKERS
t--------TH ROUGH SIGNAL CIRCUITS

AUTOMATIC FOCUS
TO FOCUS COIL

THROU GH ERRORAMPS

DIFFRACTION
GRATING

LASER
BEAM

The error correction method is ca lled
CIRC or Cross Interleaved Reed-Sol omon
Code, and involves both parity bits and
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A VERSATILE
REMOTE

CONTROLLER

R3 + V 16

2 R4 OUT 15

14457
3 R5 OUT 14

4 R1 DATA 13

R2 DSC OUT 12

C1 OSC IN 11

C2 C3 10

GND C4 9

Adding remote control to any circuit or device
is not as hard as you might think. This article

shows you how its done.

Part 2 LAST T IME WE BEGAN

to look at the receiver
half of our remote-control system. Let' s
continue that discussion now.

The output from either the ultrasonic or
infrared pickup must be amplifi ed before
being input to the 14458 . One suitable
amplifier design is shown in Fig . 10. That
circuit takes the signal from either type of
pickup, amplifies and conditions it , and
clips its amplitude between aand 5 volts,
produc ing at its output an exact dupl icate
of the signal applied to the transmitting
LED's or transduc er. Other amplifier de-

J. DANIEL GIFFORD

signs could be used , as long as they have a
high-impedance input and extremely high
gain. However, the amplifier in Fig . 10
meet s that requirement and uses some of
the inverters already available .

As discussed earlier, the 14458 has two
output port s, one eight-bit port for data ,
and one four-bit port for commands . The
data port is actu ally two four-bit ports, one
for the Most Significant Digit (MSD) and
composed of the outputs M l through M8,

and one for the Least Significant Digit
(LSD ), composed of the outputs Ll

through L8.

DSC IN + V 24

DATA IN ANALOG OUT 23

3 POR C8 22

4 AFT C4 21

ON/OFF C2 20

6 UN C1 19

7 LBV VALID COMMAND 18

8 M8 DATA AVAILABLE 17

M4 L8 16

10 M2 L4 15
14458

11 M1 L2 14

12 GND L1 13

THESE TWO IC's form the heart of a versatile
remote control system that can be added to al­
most any circuit or device.

+5V When data is transmitted , the first digit
sent is routed to the MSD outputs , and the
second digit to the LSD outputs. Both
digits are latched in simultaneously and
followed , after a 0 .1second delay, by a 0 .8
millisecond positive pulse on pin 17 (DA).
The data and the DA pulse may be used in
any manner necessary.

Without any special connections, the
14458 is configured to receive two digits
as a full data word . If desired , the receiver
can be converted to accept a single digit as
a full data word by connecting pin 9 (M4)
to +V and pin 6 (u/v ) to ground . In
sing le-digit mode , the fir st dat a digit
transmitted will be latch ed into the LSD
output s and followed by the DA pulse .

The comm and transmission situation is
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68K

R4 01
1MEG lN914

02
lN914

6 8

C5 OUT

1/64069 .001
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.001

....

FIG. 10-THIS INPUT AMPLIFIER is ideal for use wilh the receiver. It can accept the output from either
the infrared or ultrasonic pickup.
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FIG. 11-THE LOW·PASS FILTER used to obtain
a smooth DC signal from the ANALOG OUT output.
An active filter and/or voltage fo llower can also
be used. .
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Decoding and interfacing
The most difficult part of using a re­

mote-control system built with the 14457
and 14458is interfacing the receiver to the
system under control. Since the idea here
is not to tell you how to build a specific
sort of remote-controlled device, we will
not discuss specific sorts of interfacing .
Instead, let's look at a universal system
that can be used to decode the l4458's
commands to control functions remotely.
It is up to you to provide the final link
between these decoders and the device
you want to control.

If the lO-key transmitter is used , no
decoding is needed as none of the com­
mands are accessible . The only step nec­
essary would be to interface the data port
(either one or two digits) to the security
system or other device . Note that although
no direct OFF control is possible with that
configuration, the OFF output can be driv­
en high by transmitting any data word.
The OFF output (and the 14458') could be

FIG. 12-THE OUTPUTS and decoding scheme
fo r the receiver used in the 20· and 26-key sys­
tems. Each enable output is used to'activate one
output device. '

drop low for 0.4 seconds . That could be
used as an alternate to the DA pulse, or as a
countering or resetting signal to it. The
only problem is that four other commands
(00, TOGGLE 1; 01, TOGGLE 2; 02. CONT 1;03.

CONT 2) also cause that pin to drop low,
which could interfere with such reset
functions.

ANALOG OUT. That output provides a vari­
able voltage between 0 and 5, with a total
of 64 steps between the two extremes.
When the 14458 is powered up, the volt­
age is at O. When the 'ANALOG UP KEY

(command 07) is pressed, the voltage at
the AN ALOG OUT pin begins to step up­
wards at a rate of 10steps per second, until
the key is released or until the maximum
of 5 volts is reached. The ANALOG DOWN

key (command 06) operates in the op­
posite manner, stepping the voltage at the
ANALOG OUT pin down at a rate of 10
steps/second until either the key is re­
leased or 0 volts is reached .

The MUTE key (command 08) when
pressed once forces the ANALOG OU T

voltage to 0, and when pressed again,
returns it to its previous level. The ANA­

LOG UP key will also r~turn the voltage to
its previous level and, if held down, con­
tinue to increase it.

The ANALOG OUT signal is pulse-width­
modulated, and must be passed through a
low-pass filter (Fig. 11) in order to obtain a
smooth DC signal. If more than il few
milliamps of output current are needed,
an op-amp voltage follower should be
added . The ANALOG OUT signal is intend­
ed to control a TV's volume, but can be
used for any purpose.

There are two basic types of com­
mands, toggle and continuous . The only
difference between the two is that with the
toggle type; the command is only sent
once (with one vc pulse) no matter how
long the key is held down, while with the
continuous type, the command is re­
transmitted (each time with a vc pulse)
every 0.1 seconds as long as the key is
depressed . OFF and MUTE are examples of
toggle-type commands; ANALOG UP and
ANALOG DOWN are continuous types .
There are twelve uncommitted com­
mands, two of which are toggle-type and
ten of which are continuous.

The 14458 also has three specialized
outputs intended for TV control that are
probably of little use otherwise . All three
'Ire controlled by the data sent to the data
port.

Pins 6 (u/v) and 7 (LBV) are used to
switch between tuners and bands in a TV
set. When the data at the data port is
between 14 and 83, the u/v pin will be
high; it is low otherwise. If the data is
between 02 and 06, the LBV will be low; it
is high otherwise. When the data is be­
tween 7 and 13, both pins will be low.

The third specialized TV output is dif­
ferent in that it may have other uses . Pin 4
(AFT) is used .to disable a TV's automatic
fine tuning circuit briefly each time the
channel is changed. Each time new data is
entered i~to the data port, that output will
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33K

RI
33K

FROM
ANALOG
OUTPUT
(PIN23)

Order ing Information

The following are available from Circuit
Specia lists, PO Box 3047 , Scottsdale, AZ
85257 : 14457/14458 'transmitter/receiver
pair, $17.00 postpa id; 455-kHz ceramic
resonator (Mallory CU455), $8.50 each,
postpaid .

Also, the following are available from
Dick Smith Electron ics, PO Box 8021, Re­
dwood City, CA 94063; telephone number
800-332 -5373 : Photodiode (cata log
number 2-1950), $.60 plus shipping and
handling; a matched pair (receive/trans ­
mit) of ult rasonic transducers (cata log
numbers L-7050 and L-7052), $2.95 each
plus shipping and handling. Note that this
supp lier requires a $10.00 minimum order.

somewhat more involved. If the function
bit in the data stream is a 1, the four-bit
code is identified as a command, and is
routed to the command port. Once the
digit is latched into the port, there is a 0.1­
second delay and then a negative 0.8­
millisecond pulse appears on the vc
output, pin 18. All 16 commands and the
vc pulse may be used as necessary;
however, four of the comniands are also
internally decoded by the 14458to control
two specialized outputs. .

When the key corresponding to com­
mand 09 or OFF is pressed, pin 5 on the
14458, ON/OFF, is driven low. That pin is
also set low when the IC is powered up,
and is driven high when any data word is
transmitted. If the l4458's power supply
remains uninterrupted, that pin can be
used to turn the controlled device on and
off. When the ON/OFF pin goeslow or off,
the rest of the 14458 goes into a standby
mode, with commands being ignored un­
til a data word is transmitted .

The other three commands decoded by
the 14458 all control one output, pin 23,
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' also internally decoded by the 4458

1/4 4001B
3

+5V

UP
ENABLE~-"L.---'

DOWN
ENABLE

16 1

10
+V PE

UP/DOWN

9 IC2
J( 4029B

pin . If the enable line is low, a pulse on the
YC pin will have no effect on its outputs . If
the enable line is high , the pulse will
cause the outputs to change states . That
type of output device should be used with
a toggle-type command to keep it from
changing states more than once per key
press.

A more positi ve such control is a two­
button alterna te-action decoder (Fig . 16).
Either a 4013B or a 4027B flip-flop may
be used in that circuit, since on ly the SET

and RESET input s of either are used . One
enable line is used , via a 40 81B AND gate,
to allow the vc pul se to reach the SET input
and drive the Q output high (and the Q
output low, of co urse r.another enable line
and AND gate are used to similarly allow
the YC pul se to reach the RESET input and
drive the Q output low. Note that the YC

signa l is inverted in that circuit. The ad­
vantage of the two-button control is that it
is imp ossibl e to mis-set the flip-flop if the
correct button is pressed. Repeated press­
ing of a button or (in the case of a continu­
ous command) repe ated YC pulses will
have no effect on the output; only pressing
the opp osite button will alterna te the out­
puts .

VCo--- - ........J

FIG. 17-THE UP/DOWN counter interface cir­
cuit. The 4029B can be set to count in either BCD

. or binary format , or can be replaced by a
4510B/4516B counter.

The last and most complex decoder is
an up/down counter controlled by two en­
able lines (Fig . 17). One is used to activate
the counter in the up-c ounting mode; the
othe r is used to activate the counter in the
down-counting mode . In both cases, the
YC pul se is used to clock the counter in the
desired directi on.

(Continued on page 113)
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ENABLE
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the ena ble line sig nal, and the other to act
as a gate that will pass the vc pulse (in
inverted form ) when the correct enable
line is high . The puls e will be an exact
mirror of the vc pul se , 0 .8 milli second s
wide, and positive in polarity. A third OR

gate could be adde d to re-in vert the
pul se's polarity, and if a long er pul se wid­
th is des ired, a 45 28B monostable or 555
timer can be added to the output.

The basic on-off type of control is a
one-button alternate-action decoder (Fig.
15). A 40 27B JK flip-flop has its J and K

inputs tied together and to the correct en­
able line, and its CLK input tied to the vc

TABLE 2-ENABLE DECODER OUT­
PUTS

FIG. 15-THE ONE-BUTTON alternate -action in­
terface circu it.

FIG. 16-THE TWO-BUTTON alternate-action in­
terface circuit. Either a 4013Bor 4027B type flip­
flop may be used.

ENABLE~11/4400tB
2 IC1 ·. 4

_ 3 6 IC1·b

VC 5 1/4 4001B
FIG. 14-THIS INTERFACE CIRCUIT outputs a
pulse that can be used to control a device .
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FIG. 13-THE OUTPUTS and decoding scheme
for the 32 key system .
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reset by the controlled device by pulsing
the POR input low.

With the 20- or 26- key transmitter, ten
commands are available and must be de­
coded by external ci rcuitry. Since the
command codes fit the ten BCD digits
(0000-1001), a 40 28B BCD-to-IO line de­
coder can be used to generate ten separate
enable lines , one for each command (Fig.
12).

Basically, what that decoding scheme
doe s is use the appropriate enable line to
enable or activate the interface circuit as­
soci ated with the command, and then uses
the vc pulse or pul ses to cloc k the circuit.
If the 32-key transmitter is used , there are
16 commands , so a 4514B hex-to -16line
decoder mu st be used to generate the re­
quired number of enable lines (Fig . 13).
Tab le 2 shows the relationship of the com­
mands to their respective enable lines .

With that basic approach, an interface
circuit can be devised to interface the en­
able and vc lines to control the proper
function on the controlled device . If nec­
essary, more than one enable line can be
used to control different aspects of one
output device . Let's look at four basic
interface circuit types . '

The simplest type is used to generate a
pulse output when it is se lected and
clocked by the vc pulse (Fig. 14). Two
4001B NO R gates are used, one to invert
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You can build a professional-quality compander for your hi-fi system using circuits designed

around Signetics' NE570 compander IC.

TOM PASK

IF YOU 'RE LOOKING FOR WAYS TO IMPROVE

your hi-fi system , don't overlook com­
panders. They can be used to reduce noise
from your tape recordings and to bring
back the dynamic range that is lost when
recording and broadcast engineers com­
press their audio signals. Companders
also are used in cordless telephones,
speaker-phones, and wireless micro­
phones, and as signal-level controllers in
electronic organs, MODEM's, and
mobile telephone equipment.

In this article we will explain the funda­
mental theory of companders, discuss
basic applications, and we'll also present
a circuit, complete with PC-board pat­
terns, that you can use to experiment with
the Signetics NE570 family of IC com­
panders .

Basic compander theory
The compander is a versatile , low-cost,

dual-channel gain-control device pri­
marily used for audio noise reduction.
The word compander is actually a con­
traction of the two words COMpressor
and exPANDER, and they indicate the
compander's complementary tasks: com­
pressing and expanding the level of an
audio signal, which could be music,

speech, or tone-encoded computer data.
Signals are compressed before transmit­
ting or recording so that all components of
the signal are above the inherent noise
level of the transmitting or recording me­
dium, but below the saturation level of
that medium. Signals then undergo com­
plementary expansion at the receiving, or
playback device to restore their natural
dynamic range, and to improve the ratio
of the signal to the noise that entered in the
transmitting or recording medium.

For example, assume we have a 1000­
Hz signal at a level of 2.5 volts P-P com­
bined with a 6000-Hz signal at a level of
1.0 volt P-P. (See Fig. I-a .) On an os­
cilloscope the 6000-Hz signal would
seem to "ride" the 1000-Hz signal, but
for clarity, we have shown them sepa­
rately. The 0.5 volt P-P high-frequency
noise signal is not part of the original
signal; it's noise that's introduced in the
recording or transmission medium: tape
hiss, for example .

In Fig. I-b we see what happens when
an across-the-board gain of three is ap­
plied to those signals . The level of the
6000-Hz signal is greatly increased with
respect to the noise signal, but the 1000
Hz signal is clipped, due to the 6-volt P-P

dynamic range of our example transmis­
sion channel.

That is clearly unacceptable, and Fig.
l-c shows the remedy. There the 1000-Hz
signal is left as is, and the 6000-Hz signal

. is amplified by a factor of two. Now the
signal-to-noise ratio of both input signals
has been increased with no clipping. That
is the essence of compression .

By contrast, expansion restores all
components of a signal to their original
levels. Feeding the signal represented in
Fig. l-c through an expander complemen­
tary to the compressor that produced that
signal would result in the original signal
shown in Fig. I-a . The result is a clean ,
undistorted signal with a high signal-to­
noise ratio and a dynamic range like that
of the original signal .

Compander components
The basic compander consists of a cur­

rent-controlled variable-gain cell (ll-G), a
full-wave averaging rectifier and voltage­
to-current converter, (hereafter referred to
as the rectifier), and an operational ampli­
fier. The block diagram of the NE570,
NE571 and SA571 is shown in Fig. 2-a;
that of the NE572 is shown in Fig. 2-b.
Note that although the figure shows only
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controlled system, its stability must be
maintained for all input conditions . You
must bias the DC level of the output pins
at approximately half the supply voltage .
If that isn' t done , the positive or negative
peaks may be clipped, causing distortion.
To allow for maximum voltage swing , the
op-amp is biased by resistors Roc and R4
a~ shown in Fig. 4 . The equation descr ib­
ing the output bias level is:

VO UT (DC) = VREF (1 + 2RoclR4)
YREF is biased interna lly to a level of
+ 1.8 volts.

Note that the value of CDC must to be
large enough to shunt any AC flowing
through that point to ground. Capacitors
CF t and CF2 , which should have fairly
large values, are used in the ~-G and
rectifier circuits to prevent DC bias cur­
rents from flowing betwee n those circuits.
The input capaci tor, CIN , is also used for
AC coupling; it preserves the DC bias on
the op-amp.

You must plan for the maximum output

FIG. 3-THE BASIC COMPRESSOR may be
thought of as an op-arnp with a variable feed­
back resistor. The components In the dashed
box (b) correspond to RF in (a).
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CURRENT
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INPUT CURRENT
CONTROLLED

GAIN CELL

Compressor theory
As shown in Fig . 3-a, the compressor

may be thought of as an op-amp with a
variable feedback resistor, Rp When the
input s igna l incr eases above a pre set
crossover level (0 dB), RF decreases in
value , and that causes the ga in to de­
crease . As the input signal decreases be­
low the crossover level , RF increases in
value, and that causes the gain to increase.
In fact, as shown in Fig. 3-b; the ~-G cell
and rectifier are simply placed in the feed­
back loop of a standard inverting op-amp
circuit and take the place of Rp The equa­
tion for voltage gain in such a circuit is

Av = - RF/R1N

Referring again to Fig. 3-b , the com­
pressor 's gain is de scribed by this
equatio n:

Av = V R1R21s
2R1NV 1N(avg )

Resistors RI and R2 are internal to the
compander IC, and have values of 10K
and 20K, respec tively. The bias current Is
must be limited to l40J.LA, and Y IN (avg)
equals 0 .9 x YIN (rms),

Sample compressor application
Since the compressor is a fe~dback

FIG. 2-SIGNETICS' NE570, NE571 and SA571are shown in a, and the NE572 is shown In b. The latter
has no output buffer, but allows attack and delay times to be set independently by capacitors CA and
Co, respectively.

However, that buffer leaves no space on
the chip for an output op-amp, so circuits
requ iring additional drive capability will
need an additional outboard'op-amp. If
high fidelity audio or separa tely program­
mable attack and decay times are needed ,
the NE572 should be used with an exter­
nal low-noise op-amp like the NE5534.
We will res trict our discussio n to the
NE57011 devices.

The functional blocks mentioned above
are assembled indifferent way's according
to whether we need the compression or
the expansion function. But in either case ,
an opera tio nal amp lifier provides the
main signal path and output drive , and the
rectifier converts the AC input voltage
into a DC current that controls the gain of
the op-amp. .
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one channel for each type of device , the
IC's contain two identi cal , independent
channe ls. .

The NE570 and NE571 have quite sim­
ilar opera ting characteristics , but those of
the NE570 are somew hat better than those
of the NE571, and include wider supply
range , lower dis tortion, lower DC output
shift , etc . The SA5 71 has the same elec­
trical charac teristics as the NE571, but
operates over a di fferent temperature
range . The NE57011 devices differ from
the NE572 in that the latter has an addi­
tional buffer inserted between the rectifier
and the ~-G cell that 'allows separa te pro­
gra mming of attack and delay tim es ,
which cannot be set independently with
the NE57011 devices.

3V
I

e
FIG. 1-BASIC COMPANDER ACTION is com­
pared with straight amplification. The Input sig­
nal (a) Is amplified by a factor of three (b) and
companded by a factor of two (e).
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PARTS LIST

2 R3 V,N (avg)

R1 R2 18

Sample expander application
As with the compressor application de­

scr ibed above, care has to be taken with
the expander to avoid clipping. The output
should again be biased at one-half the
supply voltage . TIle circuit shown in Fig.
6 is designed to operate from a six-volt
power source, so the DC level of the out­
put is biased at three volts .

When using a supply voltage higher
than six volts , adjust the output bias level
accordingly. To raise the DC output level ,
it is recommended that the value of R4 be
decreased by connecting resistors in par­
allel with it. Chang ing R3 would affect
the expander's AC gain, and thus would
cause a mismatch in a companding sys-

Expander theory
The expander uses the same build ing

blocks as the compressor, but in this con­
figuration the Cl -G cell is inserted before
th~e inverting input of the op-amp, where it
funct ions as a variable input resistance ,
R1N , as shown in Fig. 5-a . When the input
signal increases above a prese t crossover '
leve l (0 dB), the varia ble resis tor de ­
creases in value , and that causes the gain
to increase . As the input signal decreases
below the crossover level, the variable re­
sistor increases in value, and that causes
the gain to decrease . The equation for
voltage gain in such a circuit is still:

Av = - RF/R,N·
In fact, in the expander configuration ,

R1N is repl aced by the Cl-G cell and the
rectifier as shown in Fig. 5-b . Resistors RI
and R2 are still intern al to the compa nder
IC and have values of 10K and 20K, re­
spectively; Is must still be maint ained
below 140 fl.A ; so the gain equation for the
expander is:

10,000 and 20 ,000 ohms, respe ctively,
because the NE570/l devices have inter­
nal protection resistors with those values .

Recti fier capacitor CRECT controls the
attack and decay times of the circuit. It
will usually have a value between 1.0 u.F
and 2.0 fl.F. A 2.0 fl.F capacitor gives an
attack time of about 3 ms and a decay time
of abo ut 13 ms. No te that decreasin g
CRECT to speed up the attack will cause
distorti on to increase .

Som e applications may be especia lly
sensitive to TH D (Total Harmonic Distor­
tion ) or low-level tracking errors. Sig­
netic s' 1985 Li ne ar LSI Da ta a nd
Applications Manua l discusses methods
of reducing both . Also, so me circuit
layout s may cause low-level osci llation if
the THD trim pin is left unconnected .
That is cured by adding a 200 pF capac itor
between that pin and ground .

For use in the real world, an input buf­
fer amp may be nece ssary to match the
input impedance of NE570/l to that of the
circuit driving it. In some applicatio ns
"breathing," noise-pumping , or other
strange sounds may occur ; they can be
reduced or eliminated with pre-emphasis
circuitry.

FIG. 6-THE BIASING NETWORK for the ex­
pander. See the text for details on calculating the
resistor and capacitor values .

OU TPUT
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R3

R4r
INPUT
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All resistors Y4-watt, 5%
R1-33,000 ohms
R2-36,000 ohms
R3-12,000 ohms
Capacitors
C1, C4, C5, C7, C8-2.2 f.l.F, 25 volts,

taritalum
C2, C6, C12, C13-10 f.l.F, 35 volts, tan-

talum
C3, C11-200 pF
cs, C1Q-1 .0 f.l.F, 35 volts , tantalum
Semiconductors
IC1- NE570, NE571, or SA571
Other components
S1-SPST, PC-mount

FIG. 4-THE BIASING NETWORK for the com­
pressor. See the text for details on calculating
the resistor and capacitor values. .

FIG.5-THE BASIC EXPANDER may be thought
of as an op-amp with a var iable input resistor.
The components in the dashed box (b) corre­
spond to R'Nin (a).

voltage swing because the Cl-G and rec­
ti fier~cell s ca~n handle peaks of onl y 140
u.A and 300 fl.A , respectively. Use the
followin g formulas to dete rmine the re­
sistor values to use in order to rem ain
below those levels .
R1 = (VOUT(peak) / 300 f.l.A) - 10,000
R2 = (VOUT(peak) / 140 f.l.A) - 20,000

Resistors R I and R2 are reduced by
<D
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FIG. 7-SIGNAL LEVELS IN A COMPLETE COMPANDER SYSTEM. The comp ander works on a 2:1
compression ratio and a 1:2 expansion ratio . Noise inhe rent to the transmission medium is kept below
the level of the weakest signal.
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Companding example
In Fig . 7 we see how a complete com­

pression/expansion system affects signals
of various levels. Note that the input sig­
nals occur over a 96 dB range, and are
compressed to a 48 dB range. In other
words, compression works on a 2:I ratio .
Signals above the 0 dB line will be halved,
and signa ls below the 0 dB line will be
doubled. For exampl e, the + 16dB signal
decreases to a value of +8 dB , and the
- 80 dB signal increases to a value of
-40 dB.

The output of the compressor is fed to
the transmis sion medium (be it the air­
waves, telephone lines, magneti c tape ,
etc. ) where a low-level noise signa l is
picked up. The signal is then fed to the
expander where it is expand ed from 48 dB
to 96 dB, that is , at a 1:2 ratio. Here,
signals above the 0 dB line are doubled,
and sig nals below the 0 dB lin e are
halved . For example, the + 8 dB signa l
increases to a value of + 16 dB, and the
- 40 dB signal decreases to a value of
- 80 dB. Note that the noise arising in the
transmission medium is kept below the
- 80 dB level by companding .

The osc illoscope photo in Fig. 8 shows
continued on page 109
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FIG.11-A COMPANDERCIRCUITyou can build to experiment with compression, expansion and ALC.
The pre- and de-emphasis networks may be replaced by jumpers if they are not needed.

placed in series with both the tl-G cell's
input (C 1N 1) and the recti fie r 's input
(C1N 2) ·

If you anticipate an input signal greater
than 2.8 volts peak, which corresponds to
an input current of 140 f-lA , then the value
of R2 must be increased . If the input sig­
na! is greater than 3.0 volts peak , RI will
also have to be increased . As with the
co mpressor, signa l d istortion c an be
avoide d by limit ing the compander's peak
input currents .

The effects CRECT has on attack and
delay times, as well as distortion , are the
same as in the compressor circuit, so start
of with a value of I u.F to 2 f-lF for CRECT'

In any case , CRECT should have the same
value in both circuits of a complete com­
pander system .

An input buffer may aga in be necessary
if the input impedance of the NE570/l
needs to be matched to that of the driving
device . Also, de-emp hasis would be nec­
essary if the complemen tary compressor
circuit used pre-emphasis, such as that
used by high-fidelity tape decks. The dis­
tortion trim pin funct ions as in the com­
presso r, and if not used , should be
byp assed with a 200 pF ca pac itor to
ground.

OUTPUT

C5
30pF

tem. In other words, the expans ion ratio
would be different than the compression
ratio. The DC bias of the output can be
calculated using this equation :

VO UT = VR EF (1 + R3/R4)
IfR3= 20K, R4 =30K and VREF = 1.8.
then VO UT = 2.99 volts.

The input and output coupling capaci­
tors must be large valued . For lowest dis­
tortion, a separa te capaci tor should be

FIG.8-THE15KHZ SIGNAL in the uppe r trace is
fed through the compressor, whose output ap­
pears in the middle trace. That signal is restored
to its original form, as shown in the lower trace ,
by the expander.

FIG. 9-THE COMPANDER USED AS AN ALC
DEVICE.This circuit combines elements of both
the compressor and the expander.

FIG. 1(}-ALC ACTION is shown here. The upper
trace shows the input sig nal, and the lower trace
shows it being processed by the ALC circuit .
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Electrical stimulation of the body can be dangerous, but
there are some instances where it can save a life.
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and decreases the ventricular contrac tio n
rate (the e ffective heart rate ).

Ventricular fibrillation. if not treated
within minutes. is fata l. About 350 .000
Ame ricans die eac h year from disrup tions
in ca rdiac rhythm . usuall y ventricular
fibri llation. Most of those electrica l dis­

turbances take place
durin g or within a few
days of a myocardial
infa rc t io n (he a rt at­
tac k). Ma ny of th e
people who die do so
needl e ssl y. T hou gh
the heart mu scle has
been damaged by a
heart attack, if th e
elec trica l di sturbance
is corrected , the per­
so n mi ght li ve fo r
many more years.

O ne way to s to p
fibrillatio n of the atria
and ventricles is to ap­
ply an elec trical shock
to th e c he st. Tha t
shock is admi nistered
via large paddles (as
you've dou btle ss see n
o n T V o r a t t h e
movies) using a ma­
c hi ne cal le d a de ­
fibri llator. When that
e lectrica l shoc k is ap­
plied . all muscle ce lls
in the heart are de ­
polarized . as if they
had ju st d isc harged.
The first cell s to re­
cover arc those in the
pacem aker area of the
heart: the y send sig­
nals to the conduction
sys tem, which causes
organized co ntraction
of the heart muscles .

Figure I shows an
electrocardiagra m of a
patient in ventricular
fi br il la tio n . The re­
gion labeled A shows
irregular , nonrepeat­
ing vo ltag e fl uct ua­
tions . A defibri llating
shock of about 1,000
volts is applied at B.

That causes the elec­
trocard iogram ampli-

fier to overloa d. For a peri od the elec­
trocardiogra m shows a signal with an
elevated baseli ne . then the amplifier satu­
rates aga in (c) . After a few seconds the
heart begins to beat slowly (D), though not
in a norm al mann er.

A re lat ive ly small number of people
have recu rrent episodes of cardiac rhythm
disturb ances (arrh ythmias) that are not as-

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

nals passing throu gh the AV node usuall y
stimulate the ventricles to co ntract at a
rate of about 170 beat s per min ute , a co n­
dit ion not well tolerated by most ind ividu­
a ls. Wh ile ma ny peo pl e have atr ia l
fibrillation which cannot be stopped . the
rate of the beatin g of the ventricles can be
co ntro lled by medicati on that slows con­
duction of impulses through the AY nod e

be see n to writhe like a bag of worms,
rather than contracting in a us'e ful ma nner.
If the ventricles beat normall y but there is
atr ial fibrill ation . abo ut 20% of the effi­
ciency of the heart is lost because b lood
does not enter the ventricles as we ll as it
sho uld. In addition. the fibrillation sig-

ACC IDENTA L CONTACT W ITH H IGH VOLr­

ages or curre nts ca n often resu lt in inju ry
or even death . However. there arc many
insta nces when deliberate ex pos ure to
so me type of elec tric al stimulation is an
effective part of trea tment for an illness or
co ndition. In this article we are going to
look at so me of those ~ ~

instances . M~dic81 Us~s of
EI~ctric Shock

Electrical
stimulation of the
heart

In a health y heart ,
mu se Ie co ntrac t io ns
are initi ated and coor­
din ated by a natural
" pac e m a ke r " a nd
.. onduction" system
that is made up of spe­
c ia l mu scl e c e l ls.
While many ce lls in
the heart w ill elec­
tr ic all y d is c ha r ge .
caus ing a co ntraction
to occ ur. th e pa ce­
maker area of the heart
co n ta ins ce lls t ha t
s po n t a n eo u s ly di s ­
c ha rge th e fas tes t.
After the pacem ak er
ce lls di scharge. elec ­
tri cal s ig na ls tr ave l
thr ou gh out the atria
(the to p hal f o f th e
heart ). The atria are
elec trica lly insula ted
fro m the ve ntr ic les
(the botto m half of the
he a rt). T he s ig n a l
from the atria is co n­
ducted to the ventri­
cles by a specialized
collec tio n of mu scl e
fibers (the AV node
and associated fiber s)
that cause a de lay of
about a ten th of a sec­
ond . Thus , after the
atria co ntrac t to push
blood into the ventr i­
cles, there is a delay of
about a tenth of a sec ­
ond before the ventri­
cles recei ve the sig na l
to co ntrac t. It is the
ve ntr ic les th at pro-
duce the real pu mpin g
action, g iving a pulse that ca n be felt at the
wrist and elsew here .

When that nor mal pattern is d isrup ted ,
the heart is sa id to be in fibrill ati on . When
fibrillation is brought on, due to extra
pacemaker signals being ge nerated or to
an irrit ati on of the heart , the beating of the
heart m usc le becomes un coo rd inated .
During fibrill ati on the exposed heart ca n

71



cBA J - D
T•

I I,.. 1'\
/r'- I'V1'-.. r l'\. II 1/ r-. • 1..1 h 11\ 11 \

II IV " /I ..... 1/\~ IV II IV hi \ 11 1\1 ,
IV I" IJ I f r-, I I V

1\ ." I
I\..U

FIG. l-ELECTROCARDIOGRAM of a patient with ventricular fibrillation. At point b defibrillation (the
applying of a voltage) is performed. A heartbeat, although abnormal, slowly begins to appear after
several seconds (d).
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FIG. 2-THIS SLOW HEARTBEAT IS the result of a heart attack. In order to restore the heartbeat to
normal, a pacemaker had to be implanted. Differences in the waveform are due to the different
locations of electrodes used to take the reading.

by the signa l from the pace maker, were
seen in the patie nt 's electroca rdiogram.
The presence of those spikes meant that
the ca theter was near the ches t elec trodes
used to monitor the electrocardiog ram.
The catheter was further advanced until
the sma ll spikes were followed by heart ­
beats , as see n in Fig 5. That was elec trica l
co nfi r ma t io n o f th e fact th at th e
pacem aker had "captured" (was stimulat­
ing ) th e heart. Late r, ro utine X-rays
showed that the pacemaker was in a good
locat ion . Because of the type of heart at-

FIG. 3-A PACEMAKER CATHETER, such as the one shown here, is inserted into the body so that the
electrodes at its end contact the heart muscle.
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sociated with heart attacks . Many of those
disturbances are co rrected by e lectrica l
shock, or defibrill ation . A few dozen peo­
ple with rec urre nt potentially-leth al ar­
rh ythm ias h ave b e en t re at ed w ith
surgically impl anted defibrillator s. When
a fata l rhyt hm is recognized by such a
un it, a shock of 30 joules is applied to the
heart . That is less than the 300 joul es
usu all y app lied whe n the defibrill at ion
shock is administered extern ally. But then
aga in, the power requireme nts are less
because the shock is applied directl y to
the heart rather than to the chest wall.

In fibrill ation there are too many sig­
nals or depolari zations occurring. With a
slow or abse nt heart rate , there are too few
depol ari zation s. Figure 2 shows an elec­
trocard iogram from a pat ient who has suf­
fered an acute heart attack. The beats are
co ming much too slowly, about one every
2 seco nds. That gives a pul se rate of abo ut
30 beats per minu te. It was decid ed that a
pacem aker was need ed in that case be­
ca use drugs would not increase the heart
rate , and the patient was in shock . A tem­
por ary pacemaker, ac tua lly a specially
bu ilt pulse ge nerator in a sma ll box , was
co nnected to the heart by a cat heter with
wires built into it. The pacem aker ca theter
was inserted into a large vein und er the
clavicle (co llar bone) and pushed forward
until it reached the heart . (See Figs . 3 and
4 .)

Usua lly when a pacem aker ca theter is
inserted, the pos itioning of the ca theter is
obta ined using " fluorosco py." Th at tec h­
niqu e uses a continuo us X-r ay source and
an image intensifier system that permit s
the ph ysic ian to see a real-time image of
the catheter working its way to the heart .
Bec ause vein s branch and turn it is useful
to be able to see where the cath eter is

going and to twist or redi rec t it when
needed.

Because the co nditio n of the patient
whose elec trocardiogram is shown in Fig .
2 was so acute ly poor, there was not tim e
to se t up the equipme nt or wait for the
techni cians who run it to co me to the
hosp ital. Thu s the catheter was inserted
" blindly." That is, the ca theter was inser­
ted in the vein via a large needl e and
pushed forward until sma ll spikes, caused

tack , that pacemaker was only needed for
a few days . In other cases a perm anent
pace maker must be surgically implanted
in the pat ient and co nnected to the heart .

There are several types of elec tro nic
pacem akers . An atria l pacemaker ca n be
used if the atria are not contracting often
enough, but the natur al conductio n be­
tween the atria and ventrica ls is norm al . A
ventricul ar pacem aker can be used to
stimulate j ust the ventricles. Th e atr ia
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FIG. 4-IF THERE IS ANY CIRCULATION, a balloon at the end of the catheter is infl ated so that the
catheter tip will be car ried to the hear t by blood flow.

FIG. 5-SMALL SPIKES, which are the output signals f rom the pacema ker, are followed by heartb eats.
This shows that the pacemaker has " captured" the heart.
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Stimulating the inner ear
• Severe hearing loss can be parti all y co r­
rected by a new kind of hearing aid . man­
ufactured by 3M (S t. Paul. M N), that
e lectrica lly st imulates the inner ear. Un­
like co nventional hea ring aids that am pli­
fy and filter sound . those new hearing aids
perform a spectrum ana lys is and use the
res ultin g s ig na ls to st im ulate ce rt a in
portion s of the aud itory nerve .

Th e human ear is shown in Fig . 6 . No r­
ma lly so und trave ls through the air to the
ea rd rum . The eardrum vibrates and tho se
vibrations are tran sferred to three small
bo ne s . Those bo nes in turn cause vibra­
tion of fluid in a sna il-shape d struc ture
ca lled the cochlea. So und ca use s a mem­
brane . ca lled the basilar membra ne . in the
coc hle a to vibrate a t va rio us p lac es .
Which port ion of the mem brane vib rate s
depends on the frequ en cy of the so und
present. Spec ia lized receptor ce lls a long
the membrane transmit signals to fiber s of
the aud itory nerve . Th us t he ear act s as a
rea l time " spectrum analyzer" and tran s­
mits many paralle l signals to the brain .

Th e po rtio n of the basilar me mbrane
that vibrates determines the pitch that is
perc eived . To a lesser exten t the frequen -

sta nt rate regardl ess of the pe rson 's spon­
taneous heart rate . If a magnet is applied
and no pacemaker spikes can be see n on
the e lectroca rd iogram . e ithe r the pu lse
gen er ator or the e lectrode wire is defec­
tive .

If a pacemaker fai ls with in weeks of
bei ng implan ted . the pro blem is usu all y
with the e lectrode wire . Th e wire may
have di s lodged . or the e lectrica l res is­
tanc e between the e lec trode and the heart
tissue may have increased .

A failure afte r years of operation is
most often due to weak batteri es; placing a
magn et over the pacem aker may give a
re lat ive ly s low heart rate whe n batteri es
are weak .

When pacemaker spikes are seen on the
e lectroca rd iog ra m . but the re is no capture
of the heart , the problem might be with
the pa tient or wit h e lectrode place me nt. A
chest X-ray may show a break in the e lec­
trod e wire. The X-ray can a lso indicate if
the e lec trode has moved or pe rforated the
wa ll o f the hea rt. Li st eni ng to hea rt
so unds may revea l a "pericard ia l rub "
that indi cates irr itati on of the lining of the
outs ide of the hea rt: the patient may feel
pain du e to the e lectrode . If the e lec trode
is in the pro per locati on. loss of capture
may be due to chemica l imba lance s in the
patien t 's bloo d . Low leve ls of potassium
or ca lcium ca n increase the amo unt of
ener gy needed fo r e lect r ica l ca pture of the
heart .

Furt her troubleshooting ca n be do ne if
the pacemaker is a pro grammable type .
Som e such pacemakers allow measure­
ments of lead impedance. sens itivity. and
output energy.

cannot trick the pacemaker into shutt ing
off. Uni ts that operate in that ma nne r are
ca lled stimulated pacemakers .

Externa l pacemaker s have co ntrols that
allow the ph ysic ian to program the stim­
ulus current and heart rate . It is also po ssi ­
b le to c hoo s e w he t he r or n o t th e
pacemaker should be inhibited by spon­
tan eou s he art activity. With surg ica lly im­
planted pacemaker s that is not possibl e .
To ove rco me that probl em . rem otel y pro­
grammable pacemaker s have been de­
ve lop ed. The pacem aker contain s a radi o

. rece ive r that detect s co ded signa ls se nt by
a hand -held transmitter that looks so me ­
thi ng like a calcu lator or small computer.
With such a un it, it is po ss ib le to contro l a
wide variety of pacemaker parameter s .

If a permanent ly implanted pacemaker
is not function ing , troubleshooting ca n be
diffi cult. However. there are so me tests
that can be do ne to he lp det ermine the
cause of the probl em .

A lmost all demand pacem aker s co nta in
a magneti c ree d sw itch . Plac ing a strong
permanent magn et near the pacemaker
will activate the switch and convert the
pacemaker to an asynchronous mod e of
op eration . As long as the magne t is hel d
in place. the pacemaker will fire at a con-
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may be st im ula ted by back ward co n­
duct ion throu gh the AV node , but the re­
sulting atri al ~on t rac t i on would be at the
wro ng tim e to do any good . A sequentia l
pacemaker ha s two se ts of w ires: O ne
stimu lates o r se nse s the signa l fro m the
atria ; the second st im ulates the ven tr icle s
afte r a de lay tha t s imulates the delay nor­
ma lly caused by the AV node . Wit h a
sequential pacemaker, the 20 % boost in
cardiac output provided by the atria is
reta ined .

Different pacemakers operate in dif­
fere nt ma nner s . Some work only when
neede d; tho se a r e c alled d ema nd
pacemakers . Th e same wi res that stimu­
late th e heart are used to detect heart sig­
nals th at are spontaneously pres ent. Thus ,
if the heart is bea ting on its ow n. the
pacemaker do es not fire . If the heart ra te
ge ts below the minimum a patient co uld
to lerate , the pacemaker fires .

Some pacemakers fire regard less of
spo nta neo us heart ac t iv ity. Tho se are
called asynchronous pa cemak ers.

Instead of turning off wh en a heartbeat
is detected. so me pacemake rs fire withi n
mill iseconds of each detec ted heart beat
(w ith a max im um rate of fir ing) . In that
way exte rna lly indu ced e lectrica l s ignals
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FIG. 6-THE MAJOR STRUCTURES of the human ear are shown here.
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cy of stimulation of the basilar membra ne
as well as the location of the stimulation
influences the percepti on of pitch ; that is
more impo rtant at lower frequencies .

Surgery and conventional hearing aids
can correct many hearing problems that
are caused by damage to the structures of
the outer ear (ear canal) and the middle
ear (the eardrum and three bones). But if
the cochlea (inn er ear ) were damaged,
there was little that could be done until
recentl y. Cl inica l trials of coc hlear im­
plants began in 1972 . Since then hundreds
of people have had elect rode arrays inser­
ted into their inner ears .

The earliest coc hlear implant , or pros­
thesis , used a single electrode. Such a
device allows the user to recog nize dif­
ferences in a sound's intensity and dura­
tion , but a llowed on ly low freque ncy
sounds to be recognized . Single electrode
devices allow users to recog nize some en-

vironme ntal sounds and make lipreading
easier.

Multiple channe l cochlear implants
contain spect rum ana lyzers and may have
16 electrodes. The stimu lating voltage on
each electrode is determined by the ampli­
tud e of so und in a ce rtai n freque ncy
range . Information about the timing and
amplitude of signals in various frequency
ranges is preserved . Some users of mult i­
ple chan nel coc hlear implants are able to
understand speec h in a limited manner.
One study repo rted 70% recognition of
vowels and 30% recogni t ion of co n­
sonan ts without lipreading. Persons with
coc hlear impl ant s ca n hear wi th se n­
sitiv ity approaching norma l. Although
the so und is di stort ed , doorbe lls, car
horns , and other sounds can be heard al­
most as well as by a person with normal
hearing .

A typica l coc hlear prosthesis consists

of two electronic assemblies-one out­
side of the head . and one that is surgically
impl anted . The external electronics pack­
age de tec ts sound , performs spectrum

. analysis, and transmits signals to the im­
planted elec tronics.

The surg ica lly implanted interna l elec ­
tronics package detects the transmitt ed
signals and converts them so that they can
be perce ived by the auditory nerve . Some
systems use a rigid electrode that is inse r­
ted directly into the auditory nerve. More
com mon ly, however, a flexible electrode
array is inserted into the cochlea and made
to lie along the bas ilar membrane, which
is then made to vibrate by the electrodes
in response to the transmitted signa ls .
That vibratio n is detec ted by the auditory
nerve as normal. Which freque ncies cause
whic h electrodes to vibrate can be varied
to adj ust for differences in percepti on
from pat ient to patie nt. R-E



DESIG I G WITH
DIGITAL ics
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FIG.1-A PSEUDO-RANDOM sequencer. Due to an error, the schematic shown In the Sept. issue for
this circuit was incorrect. The correct circuit Is shown here.

This month we learn about counter circuits and how they work.
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FIG. 2--A FOUR·STAGE ripple counter. The out­
puts of the counter are weighted 1, 2, 4, and 8.

Bringing that line low momentarily forces
all the outputs to go low simultaneously.

A presettable counter is one that can be
forced into a desired state. That is done by
placing the desired state on a set of preset
inputs called "jam" inputs. A pin called
PRESET ENABLE, or something similar,
controls the preset function .

The reset line can be used to form a
decimal (or base-IO) counter. In Fig. 4, a
NAND gate has been added to our base-16
counter. That gate is placed there to detect
the unique output state that follows the
tenth count (i.e . both Q2 and Q4 are high
simultaneously). When those two outputs
are high, the output of the NAND gate goes
low forcing the reset line, and in tum
QI--Q4, low.

The outputs of that counter are still
weighted 1248, but the output states run
only from 0000 to 1001 (0 to 9 in base 10).
That coding is called Binary Coded Deci­
mal, or BCD.

Let's consider at a typical BCD coun­
ter, for instance the 7490 . That TTL IC is
designed as a bi-quinary counter; that is, it
has divide-by-two and divide-by-five sec­
tions that are cascaded (pins 12 and I
shorted) to form a divide-by-ten counter.
The reset pins (2 and 3), which are nor­
mally strapped together in decimal opera­
tion, are active-high . Thus those pins are
normally grounded. If it is necessary reset
the counter to zero (00002) , then pins 2
and 3 are momentarily brought high. That
will clear the flip-flops, thereby forcing
the outputs to 0000ry. Another set oftermi­
nals (6 & 7) resets the 7490 to 910 (10012),

The 7490 is now considered the classic
decimal counter, although for certain ap­
plications other devices may prove to be a
better choice.

states it will pass through, and in what
sequence. The coding is particularly im­
portant when the counter is weighted . In a
weighted counter, each parallel output is
used to represent a number of counts. To
make that a little clearer, let's look at an
example.

Figure 2 shows a base-16 counter con­
sisting of four J-K flip-flop stages in se­
ries. The relationship between the signals
at the four parallel outputs and the input is
shown in Fig. 3. Studying that figure re­
veals that the outputs of that modulo-16
counter are weighted I, 2,4, and 8. That is
Ql = 20; Q2 = 21; Q3 = 22 , and Q4 = 23 .

Thus, an output of 1010 represents a count
of(l x 1)+(0 x 2)+(1 x 4)+(0 x 8)
= I + 0 + 4 + 0 = 5. A quick check of
Fig. 3 will verify that that indeed is the
output at T5. That type of weighting is
called binary weighting.

A counter is said to be decodable if it is
possible to continuously monitor the state
of the count using relatively simple cir­
cuitry. Generally, for a counter to be de­
codable it should use a standard weighted
code such as binary or BCD (more on
BCD in a moment). The counter of Fig. 2
is decodable because the state of the count
is always available at the parallel outputs.

A counter can also be resettable or pre­
settable . A resettable counter is one that
can be forced into an all-zeros state . In the
counter ofFig. 2 that is done by tying the
active-low CLR pins on the flip-flops to­
gether to form an active-low reset line .
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Part 7 BEFORE WE GET TO

our topic for this
month, let's clear up an error that ap­
peared in our last installment (September
1985). Among the circuits that we looked
at then was a shift register called a pseudo­
random sequencer. Due to a mix-up, an
incorrect schematic was shown for that
circuit (Fig. 15 in that issue). The correct
schematic is shown here in Fig. I.

Actually, that circuit can serve as a
good introduction to this month's topic­
counters. Remember last time we said that
the output of the pseudo-random se­
quencer only appears to be random. In­
stead its output repeats every 2n -I times,
where n is the number of stages in the
circuit. Because of that, the shift register
can be thought of as a counter.

A counter is defined as a sequential­
state circuit. That is , it has n different
states into which it can go, and it enters
those states in a predetermined sequence.
You can use a counter to divide an input
signal frequency by n, or to produce a
single output pulse for every n input
pulses .

Let's stop for a moment and define a
few terms that are used when talking
about counters. The modulo of a counter
refers to the number of different states that
a counter sequences through. For in­
stance, the modulo of a hexadecimal, or
base-16 counter is 16. The modulo of a
binary counter is two .

The coding of a counter tells us which
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Preset counters
Most counters increment from 0000, . A

preset counter is one that can be made to
increment from another value. That is
done by loading the value of the starting
point into the counter via a set of jam
inputs.

Figure 6 shows a portion of a preset
counter circuit that uses the jam input
method to preset the flip-flops of the
counter. Although only two stages are
shown here, the same technique is used in
the succeeding stages.

The preset count value is applied to the
jam inputs, labeled here as A and B . For
sake of this discussion, let's consider only
the A input (which drives FFI). The data at
A is applied directly to one input of NAND

gate GI, and through an inverter to one
input of G2. The remaining inputs of GI
and G2 are connected together to form
clock line number 2 (CLOCK2).

In order to understand the operation of
CLOCK2 and the A jam input, let 's review
the rules governing a two-input NA ND

gate:
• If either input is low, then the output is
high.
• Both inputs must be high for the output
to be low.

The rules above tell us that CLOCK2 is
active-high; let's see why. When ci.ockzis
low, both outputs GI and G2 are kept
high. The output of GI controls the active­
low SET input on FFI, while the output of
G2 controls the active-low CLEAR input.
Thus, a low on CLOCK2 keeps SET and
C LEAR high, and therefore inactive.

Let's consider circuit action for two sit­
uations: when A is low and when A is high.
The first situation implies that we are forc­
ing the circuit's Q I output low. Let' s see if
that is what happens.

If a low is applied to A, then the input to
GI is low, and the input to G2 is high (due
to the inverter). When CLOCK2 goes high,
the output of GI is high (keeping SET

inactive) and the output of G2 is low
(activating CLEAR). Since CLEAR is now
active, the flip-flop's output Q goes low.
Therefore, QI is forced lowwheneverthe A

jam input is low and CLOC K 2 is active, and
that is how the circuit should operate.

Now let' s see what happens when the
input at A is high, which implies that we
are forcing Q I high. In that situation, the
input to GI is high and the input to G2 is
low. When CLOCK2 goes high, therefore,
the output of GI is low, and the output of
G2 is high. That renders CLEAR inactive,
and SET active, so the flip-flop's output,
and circuit output QI is high. In other
words, if A is high when CLOCK2 goes
high. then QI is forced high. and that is
how the circuit should operate.

In a multi-stage cascade counter. there
will be one jaminput for each bit of the
counter. All bits will be preset simulta­
neously when CLOCK2 goes high. After

(Continued on page 110)
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1

0--+--+1 ClK

A

FIG. 6-THE COUNT'S STARTING POINT can be
preset using jam inputs A and B. This type of
counter is called a presettable counter.

Those problems are eliminated in a sec­
ond type of counter, called a synchro nous
counter. In that type of counter, all of the
counter stages are driven directly from a
single input, and all outputs change si­
multaneously.

Figure 5 shows a synchronous counter
circuit. The most obvious features of that
circuit are the two AND gates and the fact
that all four clock inputs are tied in paral­
lel to form a common clock line. One of
the AN D gates is connected so that both Q I

and Q2 must be high before flip-flop FF3
changes state. In a similar manner, Q2 and
Q3 must be high before FF4 changes state.
When a pulse is received on the clock line,
all flip-flops that are "scheduled" to
change states do so simultaneously, no
matter how many stages the counter has.

Some co mmo n TTL sy nchrono us
counters include the 74160 (BCD with
direct clear input), 74161 (hexadecimal
with direct clear input), 74162 (BCD), and
74163 (hexadecimal).

Q4

J 0 J 0 0
-

ClK ClK ClK

K K K

FFl FF2 FF3 FF4

CLO CK

04

02

03

01-J

I
I
I
I

INPUT 01 02 03 04

FFl FF2 FF3 FF4

J 0 J 0 J 0 J 0

Cl K ClK ClK Cl K

K 0: K 0: K 0: K 0:
ClR Cl R ClR ClR

G2

Synchronous counters
Counters such as the hexadecimal

(base-16) and decimal (base-lO) circuits
discussed thus far suffer from one major
problem: speed. Those counters are called
ripple counters because they are con­
nected in cascade such that the output of
one stage drives the clock input of the
succeeding stage. Thus, a change in the
input must ripple through the entire chain
before it brings the outputs to their final
state. In addition, propagation delays in
the circuit can cause glitches to appear in
the count.

FIG. 5-IN A SYNCHRONOUS COUNTER all out­
puts change state simultaneously. This counter
has two major advantages over the ripple coun­
ter-speed and freedom from glitches.

FIG. 4-A BINARY·CODED·DECIMAL counter.
This counter resets after the count reaches
1001.

I
I
I I
I I
I I I I

T1 T2 T3 T4 T5 T6 T7 T8 T9
FIG. 3-THIS TIMING DIAGRAM shows the relationship between the clock signal and the signal at the
four outputs for the circuit of Fig. 2.
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PC SERVICE
One of the most difficult tasks in build­

ing any construction project featured in
Radio-Electronics 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 section, 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 produc e 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

.....----2Y4INCHES-------.

COMPONENT SIDE for the audio compander PC board. SOLDER SIDE for the audio compander PC board.
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PC SERVICE
side with the pattern) because you'll con­
taminate the sens itized 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
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 your chemicals. And once you find it,
stick with it. Don't forget the "three Cs" of
making PC boards-care, cleanliness,
and consistency.

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

00 o o

o o

~I

o

-4-----------5 INCHES ----------.
USE THIS FOIL PATTERN to make the PC board for the versatile pulse generator.
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@Hitachi Denshi America, Ltd.
IFLUKE~

®

SCOPES
Iwatsu
• All 14 models in stock
• 2-3 year warra nties
• 20-250 ~I Hz

~Iodel 5702-$ 535
5705- $ 899
57 10-SI 245
571I-SI695
7506-$ 74 9

Hitachi
• All 20 model s in stock
• 2-3 year warranties
• 20- 100 MHz

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

VC 60 -1 1-$ 5499
42 2-$ 699

1100-$2 490
650-$ 930 Hitach i V-209

~$695
~ List 59-i5

Hitachi V-209
Portable Dual Trace Scope

• DC-20 MHz
• Battery Operated
• 3-Way Power Supply
• Lightweight
• High Sensitivity and

Fast Sweep Timer

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

HDI00-$169
HDIIO-$189
HDI30- $239
HDI ·iO-$259

300- SI 20
310-$145

320-$ 179
330- $219
350-$229
360-$289
44 10-$ 239

Fluke
• Auto range • Analog display
• Touchhold functi on
• 0.3% accuracy · Heavy dut y

Model 73- $ 85 80IOA-$2 79
5-$ 99 801 2A-S359

21-$ 99 8020B-$ 199
23- $14 5 8022 B-$ 154
25- $299 8024B-$ 24 9
27- $259 8050A-S 389

~$114
~ List 5129

Fluke 77
Analog/Digita l Multimetcr

COUNTERS-DIGITAL THERMOMETERS-PLOTTERS
MANY MODELS AVAILABLE - CALL 800-824-2873

Example : Fluke 1900 Counter Sale $389.50

Battery and BCD Data Op tions Ava ila ble

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

-Quantity Discounts Available
- Deale rs Welc om e
- Freight and Tax extra
- Im m ed iate Availab ili ty o f Equipment

CIRCLE 261 ON FREE INFORMATION CARD

Call

800-824-2873
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GLOSSARY OF COMMONLY USED
SATELLITE·TV TERMS

For those readers unfamiliar with satellite-TV terminology, we
have included the following glossary of commonly used
terms. You'll notice that satellite-TV technology has not on ly
caused the development of "a language of its own." In many
cases, existing words and phrases are given new meanings.
In such cases, we will deal only with the definition related to
satellite TV.
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Active component-A device whose output is dependent on a
source of power other than the input signal.

Aperture-The diameter of an antenna dish.

Apogee-The point in an elliptical satellite-orbit that is farthest
from the earth's surface.

Audio subcarrler-Subcarriers of satellite video-signals that are
modulated by audio. The frequency range can be from 5-8 MHz
but is usually 6.2 or 6.8 MHz.

AziEI mount-A dish mount whose position is changed by two
separate adjustments (in azimuth and elevation.)

Azimuth-The angular displacement of a dish in a horizontal
plane with respect to true north (measured in a clockwise direc­
tion).

Baseband-The frequency band occupied by the modUlatingsig­
nal. For example. baseband-video signals occupy a band from ato
4.3 MHz.

Block downconverter-A device that converts an entire band (for
example the 3.7-4.2 GHz C-band) down to a lower band of fre­
quencies.

Boresight po int-The area of maximum signal strength of a
down-link signal. The center of the transponder "footprint."

C band-A band of downlink frequencies having a range from 3.7
GHz to 4.2 GHz. This band also includes uplink signal frequencies
from 5.92 to 6.42 GHz.

Cassegrain antenna-An antenna that uses a subreflector at the
focal point to reflect the received signals to a feed located at the
dish's apex (center).

CATV-Abbreviation for Community Antenna TeleVision. Now
generally used to mean cable TV.

Channel-A band of frequencies used for carrying video and/or
audio signals. data. news. etc. Bandwidth depends on the amount
of information to be transmitted .Channel frequencies are specified
in the U.S. by the FCC.

Chroma-An abbreviation of chrominance. Color signals. A refer­
ence to a combination of hue. purity and saturation.

Circular po larization-A form of polarization of electromagnetic
signals (such as from a satellite) in which the electric field of the
signal is made to assume helical form, either clockwise or coun­
terclockwise .

Clarke belt-The orbital path followed by geosynchronous satel­
lites named after Arthur Clarke, noted sicence-f iction writer who
made the original suggestion about the possibility of geostationary
satellites. The orbit is 22,300 miles.

CIN-Carrier-to-noise ratio-The ratio of the satellite-signal car­
rier strength to the power of the received noise, measured in
decibels .

Color Edging-Extraneous colors that appear along the edges of
video pictures. but that don't have any color relationship to those
areas.

Color subcarrier-A subcarrier (3.58 MHz) of a composite-video
signal. Also called chrominance subcarrier.

Decoder-Device for unscrambling video signals which have
been encoded.

Olsh-A device that reflects received satellite microwavesignals to
a feedhom. Sometimes incorrectly referred to as an antenna.

Dish illumination-The area of a dish as seen by the feedhom.

Dithering-The process of equalizing the video signal. The 6­
MHz satellite signal is shifted up and down the 36-MHz satellite
transponder spectrum to distribute the energy of the video signal.
The purpose is to reduce the niterference that any terrestrial micro­
wave transmitter could cause to the satellite transmission.

Downconverte r- The part of a satellite receiving system that
converts the downlink signals to a 70-MHz intermediate frequency
that is used by the receiver. Although it is sometimes part of the
receiver. it is more often externally mounted directly at the LNA so
that inexpensive coaxial cable can bring the signal to the receiver.

Down link signals- The signals that are transmitted from a satel­
lite's transponder to earth.

Dual feedhorn- A waveguide feed system designed for both ver­
tically and horizontally polarized signals.

Dual orthomode coupler-A dish-mounted device that allows
reception of both vertically and horizontally polarized signals.

Earth statlon- A station equipped with transmitting equipment for
the production of uplink signals, and also a complete receiving
system for picking up downlink signals. Sometimes used syn­
onymously, but incorrectly, with TVRO.

EIAP-An abbreviation for effective isotropic radiated power.The
energy level of a transmitted signal expressed in dBW

Elevation-The vertical angular displacement of a dish with the
earth considered as a horizontal frame of reference.

Enco ding- The scrambling of a signal to prevent viewing of a
program by non-subscribers .

FlO rat io-The ratio of the focal length of a dish to its diameter. A
method for indicating the depth of a dish.

Feedhorn- The entrance to the waveguide used to channel sig­
nals from the focal pont of the dish to the LNA. See Horn.

Figure of merlt-A quality factor comparing dish gain to system
noise and written as GfTwhere T is the system noise in OKand G is
the gain of the dish in dB.

Foca l length-The distance from the center of the dish to its focal
point.

Focal point-The point at which all the signals reflected by a dish
join or cross.

Footprint-The area covered by downlink signals transmitted
from a satellite.

Frequency coordinator-A test procedure that is part of a site
survey to determine interference-signal levels.
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Frequency reuse-A method that allows two different TY chan­
nels to be broadcast simultaneously on the same transponder by
vertically polarizing one channel and horizontally polarizing the
other. Another method of frequency reuse is to space satellites
about 4° apart. A TVRO pointed at one satellite will not detect any
signal from the other satellite, even if it is operating at the same
frequency.

Geodetic north-A reference to the non-magnetic poles. Also
called true north .

Geostationary-Geosynchronous. Fixed relative to the Earth. A
satellite in the Clarke belt is geostationary.

Global beam-A broad pattern of signal radiation from a satellite
that covers one third the Earths surface. Used by INTELSAT
satellites.

GIT-A figure of merit that describes the capability of a TVRO
system to receive a signal from a satellite. The ratio (in decibels) of
the gain of an receiving system to the noise temperature of the
system.

Horn-A type of waveguide with a flared end. Its shape is selected
so as to provide a better impedance match between the feed and
open air. See Feedhorn.

Hyperboloidal subreflector-The secondary reflector used in a
Cassegrain antenna system.

Impedance-The algebraic sum of resistance and reactance.
Represented by the letter Z.

Isolator-A device that allows the transmission of signals in one
direction while blocking or attenuating them in the other.

Ku Band-Also K band. A band of frequencies that extends from
11 .7 to 12.7 GHz. The band is separated into two portions:
11.7-12.2 GHz (fixed satellite services-intended for polnt-to-point
services) and 12.2-12.7 (for broadcasting satellite service or DBS).

Line amplifier-An amplifier inserted in any part of the transmls­
slon line following the downconverter to compensate signal losses
caused by long lengths of coaxial cable or the insertion of passive
devices such as splitters. Line amplifiers are also used when the
signal must drive a number of television receivers.

Look angle-The positioning angle of a mount that permits a dish
to focus on ("see") a satellite.

Low-noise amplifier-Abbreviated as LNA. A wide band, non-
. tunable amplifier that accepts satellite signals from an antenna

probe and delivers them to a downconverter.

Luminance signal-Also known as a brightness signal. The
monochrome portion of a color television signal.

Microwaves-Generally considered to be RF waves in the fre­
quency range of 3 GHz to 30 GHz.

Multiple LNA's-A pair of LNAs with one used for the amplifica­
tion of vertically polarized signals, the other for horizontally polar­
ized signals.

Noise-Any unwanted disturbance (can be mechanical or eleetri­
cal).

Noise factor-The ratio of output SIN to input SIN.

Noise figure-The ratio of output noise level to input noise level.

Noise temperature-Noise of a component expressed in degrees
Kelvin. ordinarily used with reference to an LNA. The thermal noise
that the LNA adds to the TYRO system.

Path loss-Also known as space loss. The attenuation of a signal
as it travels through space.

Perigee-The point in an elliptical orbit that is closest to the earth.

Petallized dish-A receiving dish that is shipped in sections "pe­
tals" and assembled at the installation site.

Polar mount-A support for a dish that permits simultaneous
movements in azimuth and elevation.

Polarization-A property of a radiated electromagnetic wave that
describes the direction of its electric field.

Prime focus feed-An arrangement in which the entrance to a
section of a waveguide is positioned at the signal focal point.

Reception window-An imaginary rectangle in front of a dish
defining the limits of dish movement for reception from a satellite.

Remodulation-The process of modulating the recovered (de­
modulated) baseband signals in a satellite receiver.

Satellite receiver-A component used for tuning in a selected
satellite transponder. It may contain one or two downconverters, or
none. The receiver recovers the original baseband signals and
delivers them to a remodulator. The receiver can also supply the
DC operating voltages for an external LNA and downconverter;

Scalar feed-A series of concentric rings positioned at the mouth
of the feedhorn that act as an aid in picking up reflected signals
from the dish.

Slot-The longitudinal position of a satellite in geosynchronous
orbit.

S/N-Signal-to·noise ratio. Ratio of the magnitudes of a signal to
that of the noise. Usually expressed in decibels.

Spherical dish-A dish whose surface is a section of a sphere.

Splitter-A device with one input that provides two or more out­
puts to allow multiple receiver hookups to one antenna. Can be
passive (an antenna coupler) or active, providing gain.

Thermal noise-Noise that occurs in all transmission media and
communications equipment as a result of random electron motion
(which is a function of temperature). Thermal noise sets the lower
limit for the sensitivity of a receiving system.

Translation frequency-The 2220-MHz (2.2·GHz) frequency dif·
ference between an uplink and a downlink signal.

Transponder-A receiver-transmitter combination that receives
(uplink) signals, and retransmits the signals on a different (down­
link) carrier frequency.

Unguided wave-A broadcast wave.

Uplink-The signals transmitted from an earth station to one or
more geosynchronous satellites.

Video inversion-A type of encoding or scrambling used in which
the transmitted downlink video signals are inverted.

Voltage standing wave ratio-Abbreviated as VSWR. An indica­
tion of the amount of signal energy accepted by a load or reflected
to the source. The best VSWR is a ratio 1:1.

VTQ-Voltage Tuned Oscillator. In a TVRO, the local oscillator in
an externally positioned downconverter whose operating frequen­
cy is changed by a DC voltage delivered from the in-home satellite
receiver.

Waveguide-A transmission line made from a hollow conducting
tube (rectangular or tubular) through which electromagnetic waves
propagate.

Wind load survival-The amount of wind pressure tolerated by a
dish.
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NATIONAL CORPORATION
Department 246
Highway 99 East • P.O . Box 1316
Columbia, TN 38402
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TRY A TELE-AMJ>@
AT NO RISK
Take th e first 30 days with Tele-Amp@
as a test . If you're not completely satis­
fied, return it for a complete refund and
your mailing costs. You can 't lose.
Tele-Am p@is also backed with a two­
year warranty on parts and labor.
Tele-Amp" TA.3oo, $79.95 plus $3.00
shipping and handli ng.
TA.3oo w/speakers, $179.95 plus
$9.00 shipping and h andling.
Tele.Amp~ TA450, $129.95 plus
$4.00 shipping and ha ndling.
TA450 w/speakers, $229.95 plus
$9.00 shipping and handling.

TOLL FREE 1-800·251-8608
In Tennessee call 1-615-381-9001

24 Hours" .. AMERICANL~.J . .. EXPRESS

Send mail orders to address below.
Credit card and money orders processed
immediately. Checks require 18 days.

* Made in A merica *
No matter which Tele-Amp@you choose ,
they are both engineered, designed , and
built here in America, to exacting qualities,
by th e compa ny that started Good TV
Listening 12 years ago. Your order will be
taken by knowledgeable personnel that can
answer your questions int elligentl y, and
should your Tele-Amp'ever need service,
you can be assured that our factory tech­
nicians will repair it quickly and correc tly.

Sincerely

P~~Jky
David Rhoades
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Stereo-Plex'" generator may be tu rned
off; plus a headphone jack for private listen­
ing; plus EQX noise reduction and bass
boast; plus rear-mounted balance control.

r---------------

GOOD

The 3rd Missing TV Element

Both Tole-Amp" models are ava ilable
with or witho ut speakers. If you choose
them with speakers, you will receive two
17"X 10" X 18" beautifully manufactu red
speakers each with a 1112" cone tweeter,
and an 8" foam edge woofer. If you choose
a Tele-Am p'[ without speakers, that's O K,
too , because each Tele-Arnp'" will drive
most any speaker of your own choos ing.

BEST

left and right speake rs. The balan ce con­
trols on the TA-3oo may be adjusted for
the optimum level on each channel. O nce
the TA-3oo is connected and adjusted, the
TA-3oo amplifier volume tracks up and
down and goes on and off with the TV.
This is doubly nice if your TV has a remote
control. Because of the TA-3OO's sizeircan
be mounted out of sight beh ind the TV
or speakers and forgotten.

drive most any size stereo speakers to room­
splitting sound. Low distortion, 0.01% typi­
cal at full power, and a broad 20 to
20,OOOHz frequency response assure smooth
reprod uction. Both Tele-Amp'P models
operate on llQ-1 20V AC @ 16 watts .

The TA-450 has all the same features as
the TA-3oo, plus a high impeda nce input
so it can be useddirectly off any VCR audio
output jacks; plus up to three stereo or
mono inp uts for other components; plus
a front-mounted volume control and on / off
switch ; plus a Stereo-Plex? ' bypass so th at
if a stereo component is plugged in, the

The input on th e TA-3oo easily connects
to the earphon e jack or alligato r clips to
the speaker terminal of any TV. The out­
puts of the TA-3oo connect directly to any

1st Missing TV Element

The class A stereo amplifier inside the Tele­
Amp~ develops two channels of power to

M y friends could not believe the th un­
derous sound coming from the speakers on
each side of my TV. My living room
seemed as if it were 300 yards wide and
had 30,000 people in it. Even ar low vol­
ume levels my dad was amazed at how
much clearer and better he could hear the
TV.

I h ave to explain to everyone that what
they are listening to is my new Rhoades
Tele-Am p'P system with Stereo-Plex'".
The Tele-Ampf easily connects to any TV
or VCR regardless of age, and to any pair
of stereo speakers.

The Tele-Amp~

takes the audio from
the TV or the VCR
and processes it
through three key
elements. The exclu­
sive Stereo-Plex" generator, a true stereo
amplifier {both of which are built inside
every Tele-Amp'P model), and then, of
course, a pair of hi-f stereo speakers of most

\ .any. Size.

The 2nd Missing TV Element

The Srereo-Plex? la la
generator transforms ~

the mon o-audio sig- ~

nal into two spar- "-X-/

kling left and right ILISTENER I
channels of Stereo-
Plex'", Mono sounds, even when played

through two
speakers, appear to

come from one
direction-the cen-

ter. Stereo and
Stereo-Plex'" sounds

come from two directions. If you already
have a stereo TV or VCR, no problem.
Just plug them in (fA-450). Since most TV
and Cable programming is mono , the
Stereo-Plex'" circuitry will pick up where
your stereo TV or VCR stops sho rt . When
there is a stereo program persent, just cut
the St ereo-Plex? off, and the stereo sig­
nal will go through th e stereo amplifier only
(fA-450).

CIRCLE 283 ON FREE INFORMATION CARD 83



DESIGNER'S
NOTEBOOI<

ROBERT GROSSBlATT
An expandab le keyboard encoder and di spl ay circuit. CIRCUITS EDITOR
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~ A FEW MONTHS AGO IN TH E "DRAWIN G

o Board " (see Rad io -Electron ics ,
~ April 1985), we spent som e t im e
o talk ing abo ut me mo ry, and actu­
~ ally bu ilt a circu it to demonstrate
a: the use of the 5101 CMOS mem ory

84

FIG. l

Ie. Unfo rtunately, we goofed. We
men ti on ed a key board encoder
that could be used w it h th at mem­
ory ci rcuit, bu t neglected to te ll
yo u w here to find it. Sorry abo ut
th at.

The circuit I was referring to ap­
pea red in t he " Drawing Board "
co lumns in the February through
April, 1983, issues of Radio-Elec­
tronics. The schemat ic of that cir­
cui t is shown in Fig. 1.
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ONLY $495.00

(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 seco ndary side of the flyback, including the HV multipl ier, any
circuit that relies on flyback generated B + and, including 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
" partially" open safety capacitor.

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 shorte d 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 scanner.

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 wil l be green.

Assuming that the " flyback" light is green , no shorts exist and, it is
now time (and safe), to begin looking for open cir cuits which 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, otherwise, the TV set would be working !

(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 circuits
in the TV set are functional , the sca nner will now put a pict ure on the
set's CRT screen that has full vertical and hor iz deflecti on, normal
audio, video and color.

Keep in mind that during this test, your scanner is:
(1) Circum vent ing all horiz osc/driver related shut down cir cuit s,
(2) Limiting the set's 2nd anode voltage to appro x 20-25 kv,
(3) Subst ituting the set's horiz osc /driver circu it and, as a result,
eliminating any need that the set might have for an initial sta rt up or
B + resupply circuit for the osc/driver .

Wait about 15 seconds for its filaments to warm up, then look at the
CRT. Any circuits that are "open" wi ll now produce an obvious symp­
tom on the sc reen. Because the scanner has ci rcumvented all of the
set's shut down features, you can now use your old reliable "symptom
to ci rcu it analysis" technique to troubleshoot the problem, i.e., if the
picture has no blue in it - - - repair the blue video or blue matr ix circuit.
If the pictur e has only partial vertica l deflection - - - repair the vertica l
c ircuit, and so on. The scanner has effectively removed all of the
stumbling blocks that wou ld normally prevent you from diagnosing the
problem. i.e., start up and shut down featur es, and allowed you to
repair the TV set by using conventional tec hniques.

When you're using a scanner, all sta rt up, shut down, dead set pro­
blems are easy to solve. You don't need anyone to tell you just how dif­
ficu lt these prob lems can be for those who don 't have a scanner! !

VISA, MASTERCHARGE, C.O.D. ORDERS WELCO ME z
DIEHL ENGINEERING • 6004 Estacado Ln. • Amarillo, TX 79109 ~

m
PHONE (806) 359-1824 or (806) 359-0329 s:

Phone Orders Welcome ~
:n

Since the Scanner only has two buttons to press, most technicians
never need it but , our " Hot Line" is ava ilable to assist new owners in ~

the operation of their scanner. Phone (806) 359-0320. U1

CIRCLE 286 ON FREE INFORMATION CARD

In plain English , our HV c ircuit scanner is even easior to operate than
a " plain vanilla " voltmeter.

First off, 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 wires that
are connected to the flyback ! All you do is:

(1) Remove the set's horiz output device, plug in the scanner 's inter­
face plug, then make one single ground connection. That's all you do to
hook it up.

(2) If the pr imary LV supply is functional and, assuming that the emitter
circuit of the horiz output stage has continuity, the scanner will te ll 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
Do You Intend To Let

"THE SAME DOG"
Bite You?

* How many times have you worked all day long trying to diagnose the
hi-voltage I LV regulator c ircuit of a set that is in shut down only to
eventually find that a shorted video, color , verti cal, tuner, AGC, or
mat rix c ircuit was causing the set to shut down and, to find that the hi­
voltage I LV regulator c ircu it was working flawlessly all the time?

* How many times have you spent the day looking for a short that was
causing the set to shut down, only to eventually find that an open
vertical, video, matr ix c ircuit 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 defective?

* How many flyback transformers have you replaced only to find that
the orig inal flyback was not defect ive?

* How many horiz outpu t transistor s and Sony SG 613 SCRs have you
destroyed whi le simply trying to figure out whether the flyback was
good or bad?

* How many times have you been deceived 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 flybac k, only to find that a
shorted scan derived B + source was causing the flyback to " appear"
as though it were defective?

* How many hours have you wasted , work ing on a TV set, only to find
that the CRT had a dynamically shorted 2nd anode (to primary
element)?

* How many new sweep transformers have you unknowing ly
destroyed because a short existed in one of the scan der ived B +
sources?

* How many times have you said to yourself, " I could fix this - - - -thing
if I could only get it to fire up long enough to lite the screen? - - - without
blowing an output t ransistor or a fuse. "

* How many additional bench jobs could you have gotten, had you
been able to give an accu rate, " on the spot" estimate 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 evaluat ion concerning all of the above in
about one minute , at the push of just one single button .

It 's t rue! Push just one test button and our HV circuit scanner will (1)
Accurately prove or disprove the flyback, (2) Check for any possible
shorts in any circ uit that utilizes scan derived B + , (3) Check the scan
derived power supplies themselves for shorted diodes and I or elec­
trolyti c capacitors, (4) Check for primary B + collector voltage and, (5)
Check the horiz output stage for defects.

Our HV circuit 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 excep tions are sets which use an SCR
for trace and, another for ret race (i.e., RCA CTC 40 etc.). Our scanner
will not work on these sets.



• 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.

CALL NOW
AND

RESERVE
YOUR SPACE

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

DELTAX DUAL TRACE OSCILLOSCOPES
WITH PROBES DX5020 20MHz $379.95.
Built in component tester 5MV to 20V/DIV 0.2
microsec . to 0.5sID IV. Risetim e less than
17ns one year limited warranty. Also available
DX5035 35MHz $527.00 DX5045 45MHz
$789.95 DX5015S 15MHZ AlC D/C $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 252 ON FREE INFORMATION CARD
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UNIQUE ELECTRONIC KITS-Kits come
complete with materials required to build a
professional looking product that you will be
proud of. Kits also come with attractive en­
closures. Some exciting kits offered are: Fi­
ber Optics $29.95, Touch Control and Switch
$24.95, Wireless Microphone $19.95, Guard­
All Jr. Security Alarm $19.95, Outlet Tester
$9.95, Power Supply PS-1$39.95, and more.
ALARMS, KITS & DEVICES, P.O. Box 200,
Fredonia, PA 16124. (412) 962-9231.

CIRCLE 269 ON FREE INFORMATION CARD

SPECIAL PRICE FOR RADIO ELEC­
TRONICS SAVE $300 ON 24" AND $400 ON
30'~ 'New HD TRIOK SHEAR-BRAKE -ROLL
multi-purpose sheet metal machine now w/6"
male dies & removable female dies. Thou­
sands used worldwide industry/government/
education. R&D prototypes in-house at 1/3rd
cost. PACIFIC ONE CORP., Ste K50 (714)
645-5962, 513 Superior Ave. Newport
Beach, CA 92663 TELEX 4996168 POC
NPT

CIRCLE 118 ON FREE INFORMATION CARD

ELECTRO IMPORTING CO. CATALOG.
This reprint of the historic 176-page catalog
No. 20gives you an accurate look at the state
of electronics in 1918. Contains every1hing
from a Zinc Spark Gap to a 1OOO-Mile Receiv­
ing Outfit. You can get your own copy of this
modern antique, profusely illustrated, for only
$4.95 plus $1.00 P&H. Order yours from R-E
BOO KSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003.

CIRCLE 115 ON FREE INFORMATION CARD

MODEL 324 PANAVISE ELECTRONIC
WORK CENTER. This handy work center is
convenient yet economical. Angle of solder
iron holder maintains iron at proper heat and
solder holder self centers wire. Sturdy, stable,
yet easily mobile, the Electronic Work Center
keeps everything right at hand. (Combines
315,300,3 12,371). $51.95 (Solder and solder
iron not included.) PANAVISE PRODUCTS,
INC., 2850 East 29th Street , Long Beach,
CA 90806-2399. Telephone (213) 595-7621
Telex 18-2135.

CIRCLE 270 ON FREE INFORMATION CARD

FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000 quali­
ty items . Your single source for precision
tools used by electronic technicians, engine­
ers, instrument mechanics , schools, labora­
tories and governmen t agencies. Also con­
tains Jensen 's line of more than 40 tool kits.
Bend for your free copy today ! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85044. (602) 968-6231.
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APPLIANCE REPA IR HANDBOOKS-13
vo lumes by service experts , easy-to ­
understand diagrams, illustrations. For major
app liances (air conditioners, refrigerators,
washers, dryers, microwaves, etc .), elec.
housewares, pe rsonal-ca re app liances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148 . 1-(312) 932·9550.

CIRCLE 84 ON FREE INFORMAT ION 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 Ar line Fishman. Limited numbe r of
pages available. Mail materia ls to :
mini-ADS, RADIO-ELECTRONICS, 200
Park Ave. South, New York, NY 10003.

MODERN ELECTR ICS. Miniature souvenir
of the first publication ever produced by Gerns­
back Publications . This issue appeared In
April 190B-just 75 years ago. You can own
your own reprint of this unique first edition for
just $2.50 plus 75¢ P&H. It's available from
R-E BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003

MEGURO (JAPAN) 20M HZ OSCILLO­
SCOPE $375 .00 Dc- 20 MHz , 5mv/di v, 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 . To order call collect: DIPLOMAT IN­
TERNATIONAL, 2900 Townsgate Road,
Sui te 100, Westlake Village, CA 91361,
(805) 495-8858.

CIRCLE 253 ON FREE INFORMATION CARD
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SATELLITE TELEVISION RECE IVER
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. Semi kit
$400.00 . Comp leted dow nco nverter add
$100. Completed receiver and dow nco n­
verter add $150. JAMES WALTER SATEL­
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806. Tel. 415-724-0587 .

CIRCLE 124 ON FREE INFORMATION CARD

VIDEO

SC....M.UNG

TlCNNIQUU

SUBSCRIPTION TV MANUAL. This infor­
mation packed book details the methods
used by subscription TV companies to
scramble and descramble 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, AZ85080

CIRCLE 120 ON FREE INFORMATION CARD

ZENITH SSAVI DESCRAMBLERS only
$169. Gated Pulse $189; Sinewave $199
each. Reconditioned original equipment for
UHF chs . 23,27,31,38 ,51,54 ,57 ,68 , etc .
Quantity discounts. Surplus TV equipment :
Jerrold SB-3, Oak N-12, Zenith Z-Tac, Hamlin
1200, etc . Cata log $1. 10 day satisfaction
guarantee & 90 day warranty. AIS SATEL­
LITE, P.O. Box 1226-E, Dub lin , PA, 18917.
1-800-643-2001 or 215-249-9411 .

CIRCLE 271 ON FREE INFORMATION CARD

THE MOST EXCITING KIT YOUWILL EVER
BUILD The mode l WAT-50 miniature FM
transmitter uses a 4-stage circuit NOT to be
confused with a simple wireless microphone.
Up to 1 mile range. So sensitive, it will pick-up
a whisper 50 feet awayl Use with any FM
radio. Complete kit only $29.95 tax incl .
FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills, NY 10507. (914)
241-2827.

CIRCLE 127 ON FREE INFORMATION CARD

ETCH HIGH QUALITY PC BOARDS IN MIN­
UTES! PROTO-ETCH is an automatic etch­
ing tank for boa rds up to 8 x 9 inches.
Complete, easy to assemble kit includes ther­
mostatic heater, circulating pump . hose.
board clamp, precut parts, assembly and op­
erating instructions, and more. An incredible
value for the electronics enthusiast or pro­
totyping shop at $74 .95 ppd . QUINTEC
ELECTRONICS, 444 Lincoln Blvd., Dept.
225A, Venice , CA 90291. (213) 306-5354 .

CIRCLE 284 ON FREE INFORMATION CARD
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Let's begin by looking at th e ma­
jo r ,funct io ns of th e keyboard en­
co de r. A 555, IC2, is set up to
oscillat e at a frequ en cy of abo ut 2
kHz . That signal is used to drive Q1
and SPKR, w hich provides an aural
key-p ress indi cat ion . The 2 kHz
signal also drives 10, a 4017 de­
cade co unte r, wh ose 1-of-10 out­
puts appear on pins 1-7 and 9- 11.
Wh en o ne of th e sw i tc he s is
pr essed , the output from th e 4017
is fed throu gh IC4-a to th e ENAB LE

input of IC3-a. Since IC3-a is also
fed by th e 2 kHz clock signal, that
IC " freezes" at th e current co unt,
and its BCD output is presented to
the inputs of th e 4508 dual four-bi t
latches.

The output from IC1 is also fed
throu gh resistor R5 to IC5, anoth er
4017, whi ch acts as a digit selecto r.
Each time IC5 is clo ck ed , it s output
in cr em en t s by on e, and th at
prov id es a sig nal to st ro be th e
" froze n" BCD valu e into th e ap­
propri ate latch Ie. Since w e're
on ly drivin g fo u r di gits, th e Q4
output of IC5 (p in 10) is fed to that
lC's RESET input (p in 15).

Aft er th e BCD data has been
latched in IC6 o r IC7, the data is
presented to a 4511 seven-segment
di splay decod er/dr iver. The output
of th at IC is fed to t he displays. So
t he value of the fi rst key pr essed
wi ll appear in DI SP1 , w it h fo llow­
in g ent ries appearing in DI SP2,
DISP3, and DI SP4; and the next
ent ry will appear in DI SP1 , and so
on .

Note that we use only one re­
sisto r fo r current limitin g in each
di splay. Since di ff erent di gi ts have
di ffer en t number s of " on" seg­
ments, not all di gits will glow with
equal brightness. If th at bothers
you , ju st in sert o ne resistor be­
tw een each 4511 output and each
FND500 input. Tha t 's seve n re ­
sisto rs per di spl ay, and 28 total.
You may use any low-cu rr ent,
common-cath od e seven-segme nt
LED fo r DISP1-4; yo u co uld also
use di screte LED's, if desired .

Capacito rs 0 and C8 prov ide a
power-on-reset f unct io n, an d
IC4-b is used to turn th e speaker
off af te r about }1<r-seco nd . Th e
4508 latches are th ree-stat e types,

and that allows the correspond ing
lin es fro m eac h d igit (label ed
" Data Bus" ) to be connected to ­
gether and t ied to any ex te rn al
data bu s-such as o ur mem o ry­
demon st rat ion ci rcuit.

If you' re interested in d isplayin g
more di gits (as many as te n), sim­
pl y dupli cate th e grou p of co mpo­
nents IC4-f, IC6-a, IC8, and DI SP1 ,
as well as 0 0 and R15. To add an­
other di git, co nnect the capacitor
to th e Q4 output on IC5, and drive
it s RESET input with the Q5 out put.
You could increase th e number of
di gits beyond ten by driving an ad­
ditional4017 from the C A RRY output
of IC5. R-E

"One more stunt like this, and I' /I cut
your modem cord!"

Price
1 7 0 .0 5

lD .50
84 .05
4 2 .D5
38.D5
3 9 .9 5
21.95

TI LOW PROFILE

SOC KETS ~
Tin plated ':;I"';o?'
copper alloy
688 contact pins
wit h gas tight seal.
Stoc k 1 00­

No. No Pin 5 1·24 25 ·9 9 9 99
11201 8 s.i 0 $ .0 9 $ .0 8
11 20 2 14 . 1 4 . 1 3 . 1 2
1 1203 16 .1 6 .15 . 1 4
11 204 18 . 18 .1 7 .1 5
11205 20 .20 . 18 .1 6
11206 22 .4:2 .20 .18
11 207 24 . 24 .22 .20
11 208 28 .28 .2 6 .25
1 1209 40 .40 .37 .3 3

Scotchfle~ Br eadboard
Syatema Basic kit
co mes with 24
vario us Dual Soc ke ts,
40 various Plug
Strips, wire and too ls.
Kit can be use d with
any of the six boa rds .

Stoc k No. Descript io n
0 3500 Ba SIC Ki t
03511 Ba SIC boa rd. 4 5 x 5 5
0 350e Intel SBC·BOlO Board. 12 x 6,75
0 3 507 Motoro la M·6BOOBoard, 9 75 x 6
03 508 S·100 Board, 10 x 5.3
035()g Z·BOBoard. 7.7 x 7,5
03510 Eurocard Board. 63 x 3.9

500 1000
$.82 $ .7 2

St ock No. 1·99 100
10850 S1. 09 $.90

PIN FORMING TOOL ~ J;
puts IG s on the" F3\ 'Qp -e ".
true row to row ~ .J ./'

spacing . One side IS .. -" ....--------------IIIIIl.
'~~e~O~~~~~~~~:hP tOOI ONE TOOL DO~S
.600 ce nte rs. Put oevice 8 t hru 40 PINS.
in tool and SQueeze. Stock No. Price

NEWt ANTI.STA~~c"~J8~L :6~ :::::;
1) 19 !:l 1.p.n
13196 16 pon
13197 181M
132 98 10 p.n
132 99 n OOn
13 300 · 1 <1 PO "
133 01 18 p'"
13301 <lO p·"
13303 se p,,,

SOCKET WR AP 10
Dip soc kel, s ll ed plullc pan el s
With num bered holes In ptn toea­
l io ns. Slip o nto soc ket be tc re
wIre wrapping 10 Ide nl lfy pins
Also wri te o n them lor loc ati on .
IC part num ber, tuncucn etc
Simplifi es In .t lal w ire WraPpi ng.
trou b les hoo ll ng and rep aIr $1 95

.... c··.....:..
:: a ~:
...... ;;;.
..... .= .

"0

28 8 th 5 1, Box 41 0
CO. Fren chtow n. NJ 08825

MICRO Chart. · ecicrtct e w- l(

11 U c hart s e limi na te the nee d t o
stumble Ihroogh manuals a l'\d
summa ries . Fully decoded · Instant
access - to tal ly comprehenSive · gives
pin OUIs. cyele li mes, bu y no tes.er e , et c.
Stoc k No . Il:.f.,.nc. Pn c.
23Ot O zaoCPU 55.1S
2301 1 aoe<l AllOl5A 5 .95
230 12 6 50 2 (lIn lQ 5 .9 5
2301 3 8048 ;lnd r•• ;lt ..... 5 .95
2301. 54fl400 TTL PInout. 595
2 301 5 . U .c Al ll ont"'m. 5 .115
2 30111 8OI6/8060A 5 .95
23011 How 10 lI .n. , . llz .'rom • umpl•. 5 .95
23 1 Wo rd . " r . . 5

'j' IC INSERTIONI
~_. EXTRACTION KIT

Inc ludes DI P IC extractors and
N'lMrt ers to ecccmmoeate all lCs
from , .. 10 . 0 p ins. Too ls that
er1Qage cond uct ive surfaces are
CMOS sale and in clude grOOM '

Ing lugs ~;~NO $41 34

Stock No. 01
Ne. Pin. t .s 10· 49 5.

110 55 24 4 .98 54 .35 $3 .90
1105$ " 5 .15 4.50 4.05
11057 4. 6 .8 1 5.95 5.35
11058 .. 1 2 .0 2 10.50 $1.45

OK MACHINE AND TOOL

SUB CUB I and SUB 6 Digit LSI Counter Modules w ith LCD Readouts

~~a~t~ a~6~~~;te LSI and A ssociated Stock No. Desc riptio n Pric ..
Counter Mod uleswll h Mounting As sembl ie s 510 70 Compl e.te Fu.nc tion $45.00
LCD readou t. Modules ~ ~\Ialuat lon Kit .
plug in p.c. board • ==- Imclu dee bal ~enes

(Stock No. 51071). SUB CUB . I~' . ~t does not ,.ncl Ud eComplete fu nction ;a dl$pla~ cou nte r)
evaluaticn kit (Slock 51 0 7 1 Moun ti ng P.C. Board 7.50
No. 5 1070) co ntai ns: C ~I~ C

~rid~~i~db~·~r~~~~~ k., 5
5

', 00
7
7

2
3 ~u~te~~~~~~I~~ IY 18.00

osc illa to r to supply • SUB ·CUB II display 24.00
tra in 01 co unt pulses m!) co unte r mod ule only
Stock No. 5 1070 has ~ 51 074 Panel B.eze l .
LATCH RESET and r.=n:nocl Evaluation Kit for
TEST f~ nct ions (3 @§ ~UB·CUB II (do es not
buttons). P.C. bo ard ~noc~~~:r~U~'~~B II

~~~~g~~~~bread' SUB CUB II 5 1 075 DATA SHEET

Th e Batt ery Just Wrap ' Tool
N~w ban e,.,..powere(l too l wr&ps ' I'l$u l;lleod
......r• .arOund 025~ squ.are cost s ...... Inou l need

- lor pr e- Cul ling ;lnd p r. · stll op .ng Comple te

~
• ~ Wtlh brl;l l'\dl00 h 3O AWO .....re

§)
Stoc k NO OescnpllOn Pnee

T'> *c.'t 33 -40 B.l lI e ry Jusl '_;lp lool WIth til l
.. ~-;r);' ;and 100 tl 30 AWG wore .• 55• .n

___ ; ' 133-41 R.pl~menl bit .•• 10 . 35
133 .2 100 11blue replace m.nt w" e 7 .$4

~ :~~~ i: ::;e~:::~~;:::;~t:'~e ~ :::
133. 5 tOO It red rep l.lc e men l WIre •• 7 . 54

ARIESZERO~
INSERTION
FORCE ,
SOCKETS -

cam act uated, t rue ze ro
insert ion - tin plated solder
tail pins - ca pable of bei ng
plugg ed into dip soc kets,
inclu ding wi re wrap.

88

(f)

~
z
o
a:
I­o
W
...l
W

6
o
-c
a:

CIRCLE 73 ON FREE INFORMATION CARD



ROBOTICS

Ultrasonic vision MARK J. ROBILLARD
ROBOTICS EDITOR
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There are several dozen compa­
nies now selling m ach in e-v ision
syste ms to indu stri al manufac­
turers . Those systems are gene r­
al ly u sed to i ns pect fi nis he d
goods . There are a few compa nies
sell ing devices that wi l l help a
mobi le robot get aro und in a clu t­
te red roo m. Wi th that type of vi­
sio n, a robot can see w hat it is
gr ipp ing , w he re it is go ing and
whe re it has been .

H uman bei ngs have a crude,
bu ilt- in d istance m easu r in g sys­
tem t hat makes use of th e eyes as
we ll as sto red knowledge of how

FOR A ROBOT TO EX H IB IT EVEN A

modi cum of intell igence, it needs
some type of fee dback mechanism
between th e "thinking" par t and
t he " doing" par t . W it ho ut some
typ e of feedback , th e " th inker"
can't ad j ust t he act ions of t he
"doer" in respon se to changes in
its envi ronme nt.

The most useful fo rm of feed ­
back for human be ings is vi sual.
Machine visio n, however, is lim­
ited by cur ren t tec hno logy in it s
abili ty to reso lve details and in its
abil ity to est imate di stances.

ICI
555



AVAILABLE FROM LEADING ELECTRONICS/ELECTRICAL DISTRIBUTORS

Model 383, complete with test lead set, 4 ' J·type temperature sensor probe,
9 V alkaline battery and operator's manual, Cat. No. 12415 . . . $195.00

str ike an ob ject in the ir path , some
of the sound is deflected back to­
ward the transducer, w hich now
acts as a receiving device, like a
conve ntional aud io microphone.
The received sound waves are sent
to a di scriminator circuit that stops
the tim er.

The value in th e timer is propor­
t io nal to the length of t ime it took
t he sound waves to t ravel to the
object and return to the orig in . We
can determi ne the distance (D)
fro m the period measured by the
ti me r (T) by using the classic fo r­
mul a, D = VIT. V here stands fo r
velocity, and is simp ly the velocity
of sou nd waves in air, abo ut 13,080
inches per second . Basically th at's
all that 's needed to measure dis ­
tance . So let 's look at some pr ac­
t ica l im pl em en t at i on s of both
tra nsm itters and rece ivers .

Ultr asoni c cir cu its
A simple 40-kHz tra nsmitter is

shown in Fig. 1. The 555 is a very
inexpens ive eight-p in t imer IC
confi gured as an astab le mul t i­
vibrator osci llating at a freque ncy
of 40 kHz . (That frequency can be
adjusted by po tentiomete r R2.)
With a twe lve-vo lt supply, the 555's
output w il l swi ng abo ut ten vo lts,
w hic h sho uld be enough to drive
common transd uce rs. Any 40-k Hz
oscillator could be subst it ute d for
the ci rcuit shown in Fig.1. In fact, it
wou ld be quite sim ple to generate
a 40-kHz signal with a computer,
and dri ve a t ransducer w it h that
signal through an open-co llector
TTL gate (such as a 7406).

The receiver portion of the sys­
tem is on ly a littl e more comp lex.
In the circu it show n in Fig. 2, the
received signal is amp lified by a
discrete transistor amp lifier, an d
th en appli ed to a tone -decoder
NE567. That IC, a phase-Iocked­
loop contains its own interna l os­
cil lator that mu st be adj usted to
match th e tran smit frequency. The
NE567 has a comparator that will
send th e output h igh when it de­
tects an incoming signal equal in
frequency to its internal osci llator.

The circuit show n in Fig. 3-a uses
a single IC specially developed by
National for use as an ul t rasonic
tra nsceiver. Usi ng such a device
allows you to use a single t rans­
ducer fo r both t rans mit and re-

continued on page 108

simp ler and more eco no mical way
to obta in d ista nce informat io n:
ultrasonic ranging. That method is
frequent ly more accu rate than
light-wave systems .

Ultrasonics theory
In a typical ultrason ic ranging

app licat io n, an u ltrasonic tran s­
mi tter starts a t imer as it em its a
short burst of 40-kHz sound waves
t hro ug h it s tra nsd uce r. Those
soun d waves spread out as they
trave l thro ugh free air. W hen they

853 Dundee Avenue, Elgin, Illinois 60120-3090
(312) 697-2260 • Telex 72-2416. Cable SIMELCO

SIMPSON ELECTRIC COMPANY

IN $lIUMI N TS THAT STAT ACCU.AU

•

• Dual Inputs - measure two temperature sources, switch-selectable
• Differential and Normal Temperature Modes - automatically read the difference

between two temperatures or each separate ly. Provides for acc urate relative
temper ature determina tions. Ideal for heat ing and air conditioning service and
environmental monitoring

• DC Millivolt Range - quick check of thermocouples. flame rods and other sensors
• Chart Recorder Output - provides 1 mV DC per degree F or C output with low

source resistance for recording/con tro lling applications
• Four Ranges: -30 °F to +200° Fand +200°F to +1 200 °F

- 34°C to + 93 °C and + 93°C to + 650°C
• High Accuracy - 0.2% of reading + 1°C (1.8° F). from O°F to + 1000° F
• Switch·Selectable Centigrade or Fahrenheit Readout
• Large, High-Contrast, 0.5" Liquid Crystal Display
• Single 9 Volt Alkaline Battery
• Humidity Kit , Disposable Thermocouples and Other Accessories Available

Simpson Model 383
Digital Temperature Tester

Does It All!

an object loo ks at diff e rent dis­
t ances. We then co mpa re t he
known im age to th e one we are
p rese ntly encounterin g and
voila-we obtain a rough esti mate
of the object's distance . That is the
method used by systems that in­
spect parts on a fi nished -goods as­
semb ly lin e. We co uld app ly that
method to a robot syste m, but that
wo u ld requi re auto-foc using
lenses and co mp lex image-analy­
sis algorit hms in th e co ntro ll ing
elect ro n ics. However, t here is a
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FREE FIVE YEAR WARRANTY
PWS THE LOWEST

HITACHI PRICES

EQUALS
20 MHZ 40 MHZ

HITACHI V222
• Dual Trace
• 1MVlDiv. Sens Rectangular

6" CRT with Internal Graticule
• Auto Focus
• Vert Mode Trigger ing
• DC Offset
• Much More
• Includes Probes and

5 Year Warranty

~~~·. I HITACHI V422
• This thin , light and compactly

designed scope offers
the same outstanding
features as the V222 except
greater bandwidth

• Includes Probes and
5 Year Warranty

(REG. $715.00) $521 0 0
(REG. $925.00)

J~~~!l~
$1241 0 0(REG . $1595.00)

• Quad Trace
• Delayed Sweep
• 500uv Sens.
• Rectangular 6" CRT with

Internal Graticule
• 20KV Acc.
• Auto Focus
• 10X Mag.
• And much more
• Includes Probes and

5 Year Warranty

100 MHZ

HITACHI V1050F

(REG . $1195.00)

• Dual Trace
• Delay Sweep
• 1MV Sens.
• Rectangular 6" CRT with

Internal Graticule
• 10KV Acc.
• Triple Trace
• Channel 1 Output
• Much more
• Includes Probes and

5 Year Warranty

60 MHZ

HITACHI V650F
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8830 N. Milwaukee, Niles, Illinois 60648

ORDER HANDLING CHARGES
VAWE ADD

$0·999 $10.00
$1000-2499 $15.00
$2 500-UP $20.00

FOR SIMILAR SAVINGS ON THE COMPLETE HITACHI LINE
AND MORE THAN 100 OTHER MAJOR SUPPLIERS CALL

800·323·5925 In Illinois 312·297·4200
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D
B ARD

Clever hexadeci mal display circuits
ROBERT GROSSBLATT

CIRCUITS EDITOR

it , and w hen yo u do find it , the
pri ce is too stee p to make usin g
the 14495 wo rthwhile.

A spec ial th ank s to Bob M ilton
fo r letting me know abo ut th e Fair­
child 9368, anothe r one- IC solu­
tion . The 9368 also drives seven­
segment, co mmon-cathode dis­
plays, but has no built -in current
limit in g resisto rs. Howeve r, it is
easily availab le, and costs just over
$3.00 in small quantit ies.

Gates-on ly so lutions
I was really im pressed by some

of the gates-o nly designs you sent
in. Doi ng a gates-only solution to a

continued on page 101
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drive seve n-seg me nt, co mmon­
catho de LED dis plays. Using that
IC is no mo re complicated than
using a 4511, or ot he r commo n de­
vices . The MC14495 is a CMOS de­
vice, so it may be used w it h supp ly
vo ltages rangin g f ro m 4.5 to 16
volts DC. In add it ion, it has built -in
cu rrent-limit ing resistors, makin g
the MC14495 an elegant solution
to our problem .

So, yo u may we l l ask , i f th e
M C14495 is so wo nderful, w hy not
use it? There is no p robl em when
buying it in large quant it ies. But
t rying to fin d it in hobbyist quan­
t ities is mu rder. None of th e reg­
ul ar mail-o rde r houses adve rtise

1 H AV E TO TA KE MY H AT O FF TO YOU

people out th ere. I've been tel li ng
everybo dy here tha t yo u are the
smartest readers of t his magazin e,
and you' ve pr oven me right once
again. A few mon th s ago I asked
you to come up w it h a ci rcuit that
would dr ive ord inary seven -seg ­
ment LED's and give hexadecim al
output s (0 th rou gh 9 an d A
th rough F) for bi nary inputs. To tell
th e tru th , I expected no more than
a co up le of letter s. Boy, was I
w rong !

So far I've gotten id eas f rom
over 100 of you, con tain ing such a
var iety of ci rcuits th at it took me
wee ks to sort throu gh th em all.
Obviously, many of you are inter­
ested in how to di splay hex values,
so I'm go ing to take a month off
from our di scu ssion of t he Z80 and
devot e thi s mon th 's column to re­
port ing som e of th e solut io ns. But
before I go any fur ther, let me re­
mind yo u that I can't menti on ev­
erybody's name or descr ibe every­
body's so lu t io n. Basica l ly, th e
so lut io ns I 've received fa ll in to
t hree catego ries:
• A . Usin g special d isp lay lC's.
• B. Usin g elabo rate decod ing

logic.
• C. Using PROM's fo r decoding.

Dedicated lC's
There are several dedi cated lC's

t hat do t he job , and, to te ll the
t ruth, I was somewhat surp rised

~ t hat mo re of you d idn't suggest
z that solut io n. O ne person w ho did
~ was Michel Peloquin from Canada.
o He suggested usin g th e Motoro la
~ M C14495, w hich is a di sp lay de­
6 co de r/dr iver that does ju st w hat
is we need : It decodes fou r-b it b in­
Ci ary data into th e co rrect output to
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NameBrandsat LowestCost
OUR
PRICES

YOU
BUY

Model 8060A$325°0 (Reg.$349.)

• Low halation

HITACHI 100 MHz QUAD­
TRACE DELAYED SWEEP
SCOPE '-

" '?
~ ~ • Self-Contained,
\ \ Super-QuietAir
\ v : Pump. • Variable
\ '.\ solid-state control
......... ' adjusts tip

•- temperature from
500' - 1000' F

• Transient spikes fully suppressed forsafe
desoldering of voltage-sensitivecomponents.

Model 4000-u$39995
(Reg $599.95)

Probes
irduded

XCELITE ATIACHETOOL KIT

• Contains 53
individual tools,

31 Series 99
interchangeable

screwdrivert
nutdriver blades

and handles,
and 2 specialized

screwdrivert
nutdriver sets
and kits. Case

119V, x 13V, x 63/4).
(Reg. $499.95) $34995Model TCM-100/5T

B&K 60 MHz TRIPLE-TRACE
SCOPE

• 1 mV/div sensitivity . 22 calilJ"ated
sweeps . Rectangular CRT with internal
graticule • Delayed sweep/dual timebase.

Model 1560 $89995
(Reg. $1150)

Model260-7 $10995

Complete With
ba ttenes
test leads. manual

1 --'

Probes
u;:;!uded

• 28 time proven
ranges . Direct
dial reading
• Multi-purpose

test leads with
combinationprobe
and alligator clips

SIMPSON METER AC/DC
VOLTS/AMPS RESISTANCE

HITACHI 35 MHz 1MV/DIV
DUAL-TRACE PORTABLE SCOPE

I

• Thin, light, oonpact desi[1l • Feattres large
6" rectamilar, internal !1aticuie CRl • %
caJ ilJ"atioos. • Autofocus • Ptlltographic bezel

Model V-355$59995
(Reg. 5899.95)

A.W. SPERRY 20 MHz
DUAL TRACE I
SCOPE

Probes
u;:;luded

• Special lxJilt-in Component Checker circuit
allows voltage vs current characteristics of
de-energizedcircuits to beviewed. Saves
hoors locatingdefective components.

Model 620-C$39995

• RMS rr.easurements for
AC signals to 100
kHz. • Frequency to 200
kHz.. Resistance to
300M ohm e .04%
Accuracy.

FLUKE HANDHELD, 4V2
DIGIT MULTIM ETER

Fordham 260 Motor Parkway, Hauppauge, NY 1t788
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Model EC2000 $14995

• Variable tip
temperature from
350 to 850"F
• Plug-in soldering
irons • Large digit .
LED display for - - - = .......-;
accurate selling if

WELLER
SOLDERING STATION

(Telephone Orders Accepted)
In NY State:

800-832-1446

SEND FOROUR LATEST

FREE
CATALOG

WELLER WTCPR CONTROLLED
OUTPUT SOLDERING STATION

• Unique 'Closed \
Loop' method of
controlling
maximum tip
temperature
protects . ! .
temperature
sensitive
components . Groundedtip protects voltage
and current sensitive components.

Model \VTCPR$7495
each.

4 ormore stations $72.95 each.

8 0·645-9518



STATEOF
SOLIDSTATE
Surface-mount technology comes of age.

ROBERT F. SCOTT
SEMICONDUCTOR EDITOR

Surface-mount transistors
Seve ral se m ico nd uctor man­

ufa ctu rer s are n ow pro du cin g

PRINTED-CI RCUIT BOARDS W ERE W IDE ­

ly used befo re sem ico nd uctors
began to app ear in co ns ume r­
electron ic s produ ct s. Co m po ­
nents were almos t in var iabl y
mounted on th e to p of t he board ,
with te rminal lead s protrudin g
through hol es to the undersid e of
the board wh e re co m po ne nts
we re in terconn ected . That tech­
nique remai ne d an inte rna t io nal
standard as semicond ucto rs re­
placed vacuum tubes.

Wi th th e advent of digi tal watch­
es, bu siness-card calcu lators , and
portable personal compute rs, en­
gineers were hard-pressed to cram
more ci rcuitry in less space. In ad­
dition , t he DIP wi t h it s in­
creasingly high pin-counts suffe rs
from inductan ce, resistance, and
capacitance problem s th at adve r­
sely affect processin g speed .

One so lut io n to th ose prob lem s
is surface-mount tec hnology, or
SMT, whi ch mak es it possibl e to
mount both d iscre te and in t e­
grated semiconductor devices di­
rectly on th e su rface of th e PC
board. Cost savings are effected
due to a redu ct ion in th e number
of plat ed-th rou gh hol es, im proved
board yields, and hi gher co mpo ­
nen t den sity. Co m po ne nts can
even be mounted on both sides of
th e bo ard w ith littl e increase in
volume. Using SMT, Texas Instru ­
ments has achieved space redu c-

~ tio ns betwee n 46 and 60% over
z circuits prev io usly assembled on
~ PC bo ards wi th di screte compo­
o nents.
w
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FIG. 1

t ransi sto rs in th e SOT-23 p ack­
age-a sub mi n iat u re t h ree - lea d
package one-fo urth t he th ick ness
of the co mmon TO-92 package. In
Fig. 1 we see four such SOT-23 de­
vices (made by Silico nix) laid out
beside a standard TO- 92 device.

The SOT-23 package was o rig i­
nall y introduced in two different
heights, but Ferrant i Semico nduc­
to rs has int rodu ced w hat th ey call
the ir "opt imum profil e" package.
Ferranti beli eves that th eir pack­
age el iminates the need fo r both
sta ndard an d low-profil e pack­
ages. The space between th e de­
vice and the PC board allows fo r
proper clea ning and also al lows
t races to be run beneath th e de­
vice, w hi le sti ll permittin g th e de­
vice to be epoxied to the surface of
t he board. (Sin ce th ere are no
through-t he-board leads, surface­
mount components mu st be epox­
ied to the board befo re they are
soldered . Solde ring is usually ac­
co m plished by a so lde r-ref low
process.)

Ferranti offers a nu mber of de­
vices fo r SMT, inclu di ng both NPN

and PNP t ransistors, rangin g from
gene ral-pu rpose, low-no ise, and
sw itc h ing device s, to medium ­
power, high- frequ ency, and hi gh­
vol tages types. Also included is a
lin e of sw itc hing , Schott ky, Zen er,
and varacto r diodes.

Other SOT-23 devices made by
Ferranti is th e FMMT38 famil y of
NPN Darlington transisto rs t hat
featu re hi gh breakdown voltage
(Vc w )' and HFE ratin gs between
1000 and 10,000 at 500 mA and 5
vo lts (pul sed). Ap plication s range
from aud io dri ver and o ut p ut
stages to dr ivers for lamps, relays,
and hammers .

The 6-page " SOT-23 Transistor
and Di od e Selection Guide" lists
key parameters of mo re than 250
devi ces for hybrid and SMT ap­
pl ication s. Furth er informat ion on
th e " o pti mum profil e" package
and cop ies of the select ion guide
are avai lab le from Ferranti Semi­
condu ctors, 87 Modular Ave.,
Commack , NY 11725.

A lin e of fifteen small-s ig nal
FET's is now bein g offe re d in
SOT-23 packages by Siliconix . The
devices, available in one P-channel
and fo u r N- ch annel co nf ig u ra­
tion s, are characte rized as gene r­
al-pu rpose amplifi ers , low-noi se
ampl ifi ers, low-leakage amplifi ers,
hi gh-frequ en cy amp l if ie rs, and
high speed analog switc hes. Prices
are approx imately 36 cents each in
5000-piece qu ant iti es.

Surface-mount lC's
As shown in Fig. 2, su rface­

mount lC's are cur rent ly bein g of­
fer ed in three SM T packages.
These are SO IC (Small Out l ine
Integrated Circ uit), th e PLCC (P1as-
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How many of these questions
can you answer?

We publish a monthly magazine called the Techni cian I Shop Owners
Newsletter . Each month we take a. popular circuit and absolutel y
diasect it.
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Regardless of whether you work on TV sets, stereos, radios or
computers, just having the ability . to " diasect" an electron ic circui t
(any ci rcuit) is worth a fortune. In reality, " diasec ting" 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 "spill over" into your everyday troubl eshooting routine, and
be applied to tota lly unrelated circuits.

Each monthly issue sells for only $995 , due ten days afte r delivery.
VISA I Master charge welcome.

To Order: Send your name, address and phone # to Diehl Publica­
tions, 6004 Estacado Ln., Amarillo, TX 79109. Spec ify Issue # 3.

For immediate Service call: (806) 359·0329 or 359·1824.

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 ci rcuit , Including how
to troubl eshoot it ! !

Using color coded pictorial schematics such as the one above, we
" map out" every action in the overall sequence of events that must
take' place during each and every cycle.

Beginning with the very first "action" in the sequence (which just
happens to be depic ted in the above schemat ic) we expiain exactly
what is taking place . We then explain the function of every component
in that portion of the circ uit. After explaining the function of each com­
ponent , we show you how to troubleshoot that particular "action" or
function.

Do not use the Reader Service Card in this magazine to place your
order.
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(1) Every c ircuit has a beginning and an ending . Where does this
c ircuit begin?

(2) Specifi cally, what is the purpose of this circuit ?
(3) What turns it on ? What turns it off , or does it ever really turn off ?
(4) Does this c ircuit have a shut down feature ? If sc.whlch com-

ponents are involved? '

(5) What would happen if 0103 were to become shorted E to C ?
(6) What purpose does Zl15 serve?
(7) What would happen if 0114 became shorted?
(8) What purpose does C126 serve? What will happen if C126

becomes open?
(9) Is the winding between termin als 3 and 4 of the flyback a primary

or a secondary winding ?
What purpose does Cl17 serve? Exactly what does it do, and
exactly how does it do it ?
Exactly what do resistors Rl1 3, 114, 115, 116, and 117 do?
What happens if they change value?
What occ urs that causes this circuit to produce an initial start up
pulse?
Why does this entire cir cuit become shorted and begin to destroy
horiz output transistor s if the regulator SCR becomes shorted?
There is exact ly one safe and practical method of circumventing
this LV regulator c ircuit for test purposes. This techniqu e does
not involve a variac. Instead, you must disconn ect one wire then
connect a jumper wire from te rminal #4 directly to .
Which wire do you disconnect and where do you connect the
ot her end of your jumper wire?
If SCR100 is shorted, this circuit will still " eat" horiz outpu t t ran­
sistors even if you are using a variac. Why ?
Why does this ci rcuit use a floating ground?

14)

(16)

(15)



SOIC PLASTIC PACKAGE

PLCC PACKAGE

LCCC LEAD LESS CERAMIC
CHIP CARRIER

FIG.2

t ic Leaded Chip Carr ie r) and th e
LCCC (Lead l ess Ce ram ic Chi p
Carrie r).

The SO IC has lead s o n two

sides. It s "gul l-w ing" lead s are
bent outward ; they lie parall el to
th e mounting surface. The SOIC
comes in 8-,14-, 16-,20-, and 24-pin
versio ns. The PLCC is intended to
hou se devices requirin g 20 to 68
pins. The PLCC has l-shaped leads
spaced equally around th e sides of
t he package. The l-shaped leads
are tu cked under the plastic body '
as show n in th e middle drawing of
Fig. 2. The LCCC is similar to the
PLCC but is con sid erably more ex­
pensive and is used mainly in mil i­
tary appli cation s.

PlCC's from Motorola
The M CM63256 and M CM65256

256K (32K x 8 bit) MOS mask-pro­
grammed ROM's are packaged in
PLCC's, and the rolled-under "J"
leads are compliant, thu s reducin g
t emp erature-coeffici ent prob­
lems. The 32-lead devices measure
0.450 x 0.550 in ches.

Th e MCM63256 is fabri cated
us i ng Motorola 's si lico n -gat e
HMOS process; those new un its
are avai lab le wi th access t imes of
150 and 200 nan o seconds. The

M CM 65256 is design ed fo r low
power d i ssip ati on , an d uses
M ot o r ol a 's co mp le me ntary
HCM O S tec hno logy.

Pri ces of th e MCM63256 and
M CM 65256 w il l be about $5.65 in
quantities of 1000. For more in fo r­
mati on, co ntact Motorol a, MOS
M emo ry Produ cts Group, PO Box
6000, Au stin , TX 78762.

Zener diodes in TO~220

packages
M otorola now has 10- and 50­

watt Zen er di od es hou sed in a
TO-220 plasti c package th at can re­
place more expensive metal-pack­
ag ed d e vi c e s. T he 10 - w att
MZT2970-301 5 ser ies offe rs vol t­
ages rangin g from 6.8 to 200 vo lts
whil e t he 50-watt MZT3305-3350
and MZT4549-4554 famili es range
from 3.9 to 200 vo lts.

Retai l pr ices for the 10-watt se­
ries of Zener diod es, in quant it ies
of 100 and up, range fro m $0.75 to
$0.96; 50-watt uni ts range in price
fr om $1.10 t o $1.74. - Motorola
Semiconductor Products, PO Box
20912 , Phoeni x AZ 85036. R-E

2 WAY·750HM
U1V SPLITTER

59(; /100LOT
8ge/50 LOT
9ge/EA.

MATCHING
TRANSFORMER

21 ¢ / 100Lot

- ~-- - -.-

8'8

7(; 11 0 0 0 LOT~
12e/100 LOT

F·56 AVAILABLE UPON REQUEST

F·59
separated ferrule

C~
6(;/1000 LOT
l1e11 00 LOT
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Jerrold Cordless Cable
T.V. Converter (58 CHANNELS)
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Recognition and Quality Assurance

Which Way To YOUR Future?

in your

Electronics Career

through

HOME STUDY

Put Professional

KNOWLEDGE

and a

COLLEGE DEGREE

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

Grantham offers this program, complete but with ­
out laboratory, to electronics technicians whose
objectives are to upgrade their level of technical
employment.

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

Career decisions are so important that you need all the input
you can get before locking-in on one of them. Grantham Col­
lege of Engineering offers you one source of input which may
help you in making that decision. It's our free catalog.

Ask for our free catalog and you may be surprised to learn how
it is easily possible to earn a B.S. degree in electronics without
attending traditional classes. Since you are already in electronics
(you are, aren't you?), you can complete your B.S. degree work
with Grantham while studying at home or at any convenient
place.

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

Are you at a crossroads in your career?
Have you really thought about it? Are
you planning for your future , or perhaps
refusing to face the subject? Which way
will you go - down the same old road?
Or are you ready for something else?

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

Which road will you take - one that
doesn't go where you want to be, or one
that leads to hard work but also to the
better life? Ah, decisions, decisions!

Grantham College of Engineering
10570 Humbolt Street

Los Alamitos, California, 90720

AgEL--_

Please mail me your free catalog which exp la ins your
B.S. Degree independent-study program.

This booklet
FREE!

This free booklet

explains the
Grantham B.S.

Degree Program,

offered by inde­
pendent study to

those who work
in electronics.

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

,----------------------,
I Grantham College of Engineering n-u-ssI 10570 Humbolt Street, Los Alamitos, CA 90720
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Communications in the computer age

HERB FRIEDMAN
COMMUNICATIONS EDITOR

MODULE
SPECIFIC
CIRCUIT

117VAC
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a home (or business) phone with
computerized functions is AT&T's
Genesis Telesystem. Genesis is
basically a computerized desk or
wall-mounted console whose op­
erating and convenience features
can be upgraded by the user with
plug-in program cartridges.

If the desired feature is too com­
plex for a pocket-size cartridge, it
can be made part of a complete
extender module that connects to
the base uni t . Since th e mi cro­
proc es sor and power- supply
bu ses of the con sole interconnect
to the extende r unit, the entire
system comes under the control of
the console's microprocessor.

Figu re 1 is a block diagram of the

TELEPHONE
MICROPROCESSOR

FEATURE
CARTRIDGE
(PLUG-IN)

TELEPHON~Ef55===~
HANDSET I

I
I
L

r - - - GENISIS CO NSOLE- - ­

I
I
I
I
I
I
I
I

TO I
TELEPHONE,
LINE

o--t;~

tions? Unfortunately, there's little
that can be done with routine tele­
phone calls, because the voice
must move from one point to an­
other. And users usually don 't care
how many computers there are
between the talker and the talkee
as iong as it's not necessary to
shout into the phone.

But as successful salespeople
have been taught from the cradle:
You don 't sell the steak , you sell
the sizzle. In other words, if you
can' t computerize the tel ephone
call, computerize the instrument.
Today's telephones use computers
to provide services that no one
dreamed of only five years ago.

The best example of how to load

TH E COROLLA RY TO THE OLD CLICHE

th at says something will always
ru sh in to fi ll a vacuum is that if a
need is created, someone will
manufacture the required equip­
men t. But it's really amazing to see
the product created first and then
a need develop simply because
the product exists.

While we 've come to expect that
kind of thinking from the manufac­
turers of small appliances, and the
gizmos and gadgets that fill mail­
order catalogs, it 's somewhat sur­
prising to see how successful it's
been in communications-par­
ticularly on the dial-up telephone
system .

Have you ever wonder what
happened to CI3 and all those who
enjoyed chit-chatting over the air­
waves? You'll find many of them
on the telephone usin g a service
that connects up to five semi-ran­
dom callers at once . Simply dial a
telephone number (usually long
d istance), and a computer con­
nects you with four other users
that have similar interests.

Already the re are ph one num­
bers for teenagers, young adults,
and senior citizens. Once con­
nected , if you don't like the group
you 're in , you can hang up, call in
again (another charge), and th e
compute r serves up a different set
of callers. That scheme may even­
tu all y attract many special -interest
gro ups, like photographers , cal­
ligraphers, o r even a group out to
cu t th e cos t of t he ir tel eph on e
bill s!

Changes in telecommunications
Since we ' re in the compute r

age, what is mo re natural than to
co mpute rize family communica-
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R-1000 High performance receiver . 200
kHz-30 MHzin 30 bands. AM,CW, SSB• 3 IF
filters . noise blanker . RFattenuator s S-meter
.1 20-240 VAC . muting terminals· built-in speaker
• digital display/clock/timer

R-600 General coverage receiver. 150 .
kHz-30 MHz in 30 bands . AM,CW, SSB . IFfilters
• noise blanker . RFattenuator• S-meterwith
SINPOscale . front mounted speaker• 3 antenna
inputs . 100-240 VAC ofJeration. record jack
• muting terminals . dig ital display

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, California 90220

Optional accessories:

• VC- l0 VHF converte r for R-2000 cove rs
11 8-174 MHz

• YG-455C 500 Hz CW filte r for R-2000

• HS-4 Headphones

• HS-5 Deluxe headphones

• HS-6 Lightw eight headphones

• HS-7 Micro headphones

• DCK-l DC cable kit for 13.8 VDC opera tion

• AL-2 Lightning and stat ic arreste r

• Service manuals are available for all
receivers and most accessories.

Add itional information on Kenwood all-band
rece ivers is ava ilable from authorized dea lers.

KENWOOD

I "R--2000 '''ifh

All-mode receiver.
• Cove rs 150 kHz-30 MHz in 30 bands.
• All mode : USB, LSB, CW, AM, FM.
• Digital VFO's. 50- Hz, 50 0-Hz or 5-kHz

steps. F. LOCK switch.
• Ten mem ories store frequ ency, band, and

mode data. Each memory may be tuned
as a VFO.

• Lithium batt. me mory back-up.
• Memory scan.
• Programmable band sca n.
• Fluorescent tu be dig ital disp lay of

frequency (100 Hz resolu tion) or t ime.
• Dual 24 -hour quartz c locks, with timer.
• Three bui lt-in IF filte rs w ith NARROW/WIDE

se lector switc h. (CW filte r optional.)
• Sque lch circuit, all mode, built- in.
• Noise blanker built -in.
• Large front mo unted speaker.
• RF step atte nuator. (0-10 -20-30 dB.)
• AGC switch. (Slow-Fast.)
• "S" meter,with SINPO scale.
• High and low impedance antenna

te rmina ls.
.100/120/220/240 VAC operation.
• RECORD outp ut jack.
• Time r REMOTE outp ut (not for AC power).
• Muti ng te rminals.
Specifications and pnces subject to change without notice or obligation.

CIRCLE 102 ON FREE INFORMATION CARD



Genesis system. Not ice that two
se pa ra te mi cr oprocesso rs are
p rovid ed. Th e tel ephon e micro­
p rocessor handles only actual te le­
ph on e co mmun icat io ns. It con ­
ve rts the keypad entries to pulse
or Touch-Tone dialing (sw itch se­
lectabl e), co nt ro ls a bu ilt- in speak­
er that is used to moni tor the lin e
so that yo u know w hen to pi ck up
the hand set (auto mat ically discon ­
necting th e spea ker), and cont ro ls
th e in ter facin g to the teleph on e
lin e.

The fea ture mi croprocessor is
interfaced to the one for th e tele­
ph on e. It provides 9 contro ls and
th e individu al co nve nie nce fea­
tures, such as a di git al di splay of
th e number dialed, a di gital c1 ock/
calendar/alarm and call t ime r, and
sing le -to uc h memory di aling (of
whi ch three are reserved for eme r­
gency numbers).

As Fig. 1 shows, th e power sup­
ply also includesa9-vo lt tr ansisto r­
radio type batt ery as a backup. The
purpose of the batt ery is to keep
th e te lep ho ne " alive" w hen the re's
a power fai lure. If th e AC power

fa i ls , o r th e car t ri dge get s
da mage d , t he t el eph on e st i l l
works ; t he t h ree p rogram med
emergency call bu tt on s w ill d ial,
and the remaining nine memo ries
w ill reta in their programming.

If both the power and th e bat­
terie s fa i l (h igh ly unli kely), the
te lepho ne is disabled, because it
needs a local power source to op­
erate. That 's o ne of the prices paid
for compute rizat io n. Fortun ately,
th e mi croprocessor also tests the
batte ry.

If th e batt ery 's vo ltage falls be­
Iowa reference level , t he display
shows the words BATTERY LOW . And
if you wait too long to repl ace th e
battery, th e di spl ay shows t he
dreaded words BATTERY DEAD .

Notic e from Figu re 1 that the car­
tridge that prov id es th e individual
co mmun icat io ns fea t u res is sim­
ilar in co nce pt to th e plu g-in game
cart r idges for hom e-an d- fam il y
compute rs in th at th e inst ru cti on s
(program) fo r th e mi croprocessor
are in ROM .

Th e ba si c feature ca rt ri dge,
whi ch co mes wit h t he uni t ,

provid es touch-to ne d ialing, a call
t imer, and hold ; an clock/alarm, a
ri nger cont ro l, and speaker on-off.

Custom cart ridg es- w hich the
user can install to replace the basic
feature ca rt ridge- can p rovid e
three-way calli ng, call forward in g,
and call waiting, an elect ronic ap­
pointment remind er that dis plays
up to 40 messages and even bee ps
w hen it's ti me to do something,
and an elect ronic pad lock that can
lock out lon g-di stance and ope r­
ato r-assisted calls.

Anothe r modul e eve n mem o­
rizes and auto mat ica l ly alph a­
beti zes a person al t el eph on e
directory. Since th ere's only one
cart ridge " slot ," it's obvious that
th e features stack. That is, th e up­
grade cart ridge has the featu res of
the cart ridge one leve l below, plus
the up grades.

If the feat ure is too large to fit
in to a cartridge, such as a speak ­
erp ho ne o r multi-user dial er, it
comes as an add-on exte nder th at
attaches to the righ t side of th e th e
console so th at the two fo rm an
integral un it. R-E

CIRCLE 54 ON FREE INFORMATION CARD

TEMPERATURE CONTROLLEDSOLDERSTAn ON
WI ANALOG METER

CMOS SAFE

$59.95
model TCS·101

~

IElICA. SOlDE IIIi DE'ICES CORP
P.O. BOX 24

SHIRLEY, NY 11967USA
TEL: (516) 289-4735

~~~b;~~~~~~:~~ . t~~~n;~;r~~ :r~~f ~~no; ~~~~~nl~
516·289·473 5.

DUAL WATIAGE '-
(1001140) SOLDER

GUN W/LIGHT

12.95
model WG 1400
~

CIRCLE 288 ON FREE INFORMATION CARD

OESOLOERHANOPUMP - ALLMETAL
CONSTRucnDNWI CONDUcnVE np

CMOS SAFE

$4.95
model Dp·1~

TERMS:
• $10 minmum order. $1.00 charge for or-

ders under $10.00.
• $20 minimum chargecard order.
• <Xders shipped UPS C.O.D.
• Most orders shipped wrthin 24 hours.
• salesoffice open8:00 AM'4 :00 PM.
• For prepaid orders add $2.50 for ship­

ping and handling.
• Should shipping and handiing charges ex­

ceed $2.50, the balance due will be sent
C.O.D.

• VISA AHO MASTERCARD ACCEPTED •
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sistors R1 to R7. Any segme nt that's
t ied to a 74154 out put through a
di od e w ill stay off w hen that out ­
put is selected.

There are both advantages and
disadvantages to that sort of de­
sign. O n t he plu s side , the format
of the display of each di git can be
changed simp ly by addi ng or re­
movin g di odes. In additio n, as
Grey poin ts out, t he ci rcui t can be
put together fro m readily availab le
parts fo r abou t 10 bu cks-includ­
ing perfb oard and IC socke ts. The
drawback is tha t th e ci rcuit takes a
lot of co nnect io ns.

z
~
m
s:
OJ
m
:D

0 0 0 00 1 111110 0

I 0 0 0\ 0 1 10000 0

2. 00 10 110 11010

3 0011 I I \ \ 0010

4- 0100 0 1100 \ 10

5 0\0 \ 101 10\ 10

<4 0\\0 \ 0\ III 1<:>

7 01 \ \ \ \ \ 000 0 0

6 10 0 0 I I \ \ \ \ \ 0

"l 100\ 1\ \ \01 \ 0

A \ 0\0 \ \ \01 \ 1 0

h 10 1\ 0 0 I I I 1 \ 0

C 1\ 0 0 1 0 0 \ 1 100

d 110 1 0 1\ \ 10 10

E 1 1\ 0 10 0 1 I I \ 0

F \ \ I \ \0 00 1 1 \0

easy to p rogra m (as bip ol a r
PRO M's go).

Jackson Harri s of Hel en a, M T
sent me the trut h tab le shown in
Fig. 2-b . Burn ing it in a 745288wi ll
give yo u a sing le-IC decod er/driv­
er fo r commo n-cathode di splays.
But yo u've sti ll got half the PROM
to play w ith. You could make use
of th at by burn in g an in vert ed
truth tab le in th e upper half of th e
PRO M . You wo uld then have an IC
that co uld drive either a commo n­
ano de or a commo n-catho de LED
di splay. Select th e one you want by
using address input A4 (pin 14) as a
selector. Tie it low to drive a com­
mon-cath ode di spla y, and ti e it'
h igh to d rive a co mmon-ano de
di splay.

As you know, the problem w ith
bipo lar PROM's is getting th em
programm ed. There are many pro­
gramming services that w ill p ro­
gram bipo lar PROM's fo r you. All
you have to do is provide th em
w ith the code and the cash.

But designing a circuit to burn
bipo lar PROM's isn't very difficult .
All the spec ifications are given in
the data books, and the problem is
just comp lex enough to be inter­
esting.

If yo u' re in terested in th e sub­
ject, I'll spend some time on it. But
fo r now, get ready to rol l yo u r
sleeves up aga in because next
month we ' re go ing to con ti nue
our di scussion of th e Z80. R-E
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The PROM approach
Usin g a PROM was the most

commo n solution to our problem.
That approach is shown in Fig. 2-a.
The t ruth tab le to decod e sixteen
binary in pu ts has sixteen entries,
as shown in Fig. 2-b . For such a
sma l l amou nt of data , a sma ll
PROM wil l suffice . You co uld burn
the code into an EPROM, but the
sma llest one available is t he
1K-by-8 2708. Since we only need
sixteen bytes, using a 2708 is li ke
goi ng afte r a fly w ith an elephant
gun.

The best cho ice is probably a
small bipol ar PROM , such as the
one most of yo u mentioned , th e
745288, w hich has a 32-word x 8­
bit memory, costs abo ut $2.00 in
small quantiti es, and is availab le
everywhere. The 745288 is rather

co mplex logic p rob lem can be a
tediou s job. And no matt er how
elegant yo ur solutio n, there's al­
ways another one ju st a bit more
elegant hovering arou nd the cor­
ner. But w hatever solut io n you ar­
rive at, if it wo rks , yo u should be
prou d of yourse lf .

Jeff Davi s sent me a comp lex so­
lution that uses quite a few analog
switches to decode every possibl e
state (six tee n in all) of a fo ur-b it
bin ary word. A more elegant sol u­
t io n was sent in by Bob M ilto n of
Canton MI. He did what a lot of
yo u did. He used a standard de­
code r/d river (li ke t he 7448) to drive
th e di spl ay fo r inpu t s f rom
0000 to 0111, and addit ion al cir­
cuit ry to drive th e di splay fo r in­
pu ts fro m 100 0 to 1111. The t ric k is
to use t he hi gh bit of th e input
word to di sable t he di splay driver
IC for inputs greater than or equa l
to 10 0 0.

Bob hooked a 7404 inverte r to
th e D input (p in 6) of a 7448, and
fed the out put to the BLANKING IN ­

PUT (p in 4) of that lC, So fo r any
input greate r than 0111, the D inpu t
goes hi gh , the 7404 goes low, and
the IC is di sabl ed. Then th e display
LED may be driven w it h ot he r ci r­
cuit ry. But be caref ul. Ma ny of you
confused turn in g off the di splay
with th ree-stati ng it. In th e case of
a4511 , for example, a blank di splay
mean s t hat t he o ut puts are all
low- an d t hat's a fa r c ry fro m
bein g three-stated!

Sin ce yo u' ll drive th e d ispl ay
wi th add it io nal decoders for in­
putsabove 0111, yo u sho uld isol ate
both driver sect io ns w it h three­
state bu ff ers. If yo u don't , th e op­
er at ion of th e w ho le ci rc uit is
goi ng to be flaky at best and non ­
existe nt at wo rst.

Ma ny of yo u we nt the data-se­
lecto r and diod es route. That's like
build ing your own PROM , and is a
sensib le way to solve logic prob­
lems w hen you 're short on t ime ,
supplies, and pat ience. Grey Ben­
ton of Camp be ll , CA sent the ci r­
cuit shown in Fig. 1 as an examp le
of that kind of approach.

Ci rcuit ope ratio n is simp le. Each
four-bit wo rd at t he inp ut w i l l
cause one and o n ly o ne of t he
74154's outputs to go low. The seg­
ments of the di spl ay are driven by
IC2, a 74LS244 oc tal bu ff er w hose
inputs are held hi gh by 2.2K re-
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Dealing with tubes

FIRST OF A LL, I W A NT TO TH A NK EVERY­

body who has taken time to write.
I only wish that I cou ld answer all
your qu estion s and supply all th e
parts yo u need to get yo ur radi os
rest ored to th eir or iginal co n­
dition . Beli eve me, I know from
first-hand expe rie nce how hard it
can b e . Thi s month's co l u m n
sho uld help, th ou gh . We'll ta lk
about tube subst itut ion and th en
present so me requ ests for help
from readers. But first , let 's get to
th e antique radio of th e month.

Antique rad io of the month
Th e Philco junior M odel 80

shown in Fig. 1 is this month 's res­
torati on case history. It s thin-ve­
neered cabinet, four-tube chassis,
and ability to receive only th e AM
broadcast band doesn't qualify it
as a top-of-the - li n e radi o .
However, it does have a few inte r­
est ing features , incl ud ing a super­
heterodyn e ci rc u it , fi eld and
bu ckin g co i ls on th e dynami c
speake r assembly, and a volume
co nt ro l in th e antenna ci rcuit (a
commo n practi ce in many early ra­
di os).

An oth er inter estin g fea t ure of
th e junior M odel 80 is th at it was
o rig i nally so ld with a choice of
power tran sformers, in o rde r to
acco mmo date th e power-line vo lt­
ages availab le to li sten ers in di f­
ferent areas. If you come across a
jun iorM odel 80, chec k th e spec ifi­
cati on s on the rear of th e chassis to
mak e sure it wi ll run on 117 volts.
Otherwise you ' ll have to hook up
an auto-tran sformer or some othe r
kind of adapter in order to run th at
o ld rad io .

My junior Model 80 plays wel l

FIG.l

now, but it need s a somew hat lon­
ger antenna th an some ant ique ra­
dios with larger chassis. It had no
serious chassis prob lem s; it on ly
needed to be cleaned and ali gned.
But th at's to be expec te d : Many
ant iq ue radi o s mu st be al ig ne d
afte r restorati on beca use th e set­
tings of trimm er capac ito rs and
co ils are ofte n di sturbed wh en
th ey ar e c le aned . Th e jun ior
Mode l 80's veneer cabi net held up
we l l, co nsi de r ing it s age of 50
years o r m o re ; it o n ly need ed
min or tou chin g up to co m p lete
our restoration and make th e Phi­
leo Jr. Model 80 a well-respected
member of our co llect io n.

Testing tubes
While it 's ofte n easy to find re­

p lacements or subst it ut io ns for

RICHARD D. FITCH
CONTRIBUTING EDITOR

most of th e capacito rs, coils, and
resistors that are used in ant iqu e
rad io s, it can be very d ifficult to do
th e same for tubes . In the early
days of TV servic ing, it was co nve­
ni ent to troub leshoot using th e
subst itut io n meth od : The service
man would carry a large (steamer­
trunk sized) tube caddy into a cus­
tom er 's h om e. Th e cad dy co n­
tain ed at least one sample of every
typ e of TV tube. The tube cadd y
was often supp lie d by th e tube
manufacturer, as tubes were th e
backbon e of the industry in th o se
days. But now, few antiqu e-radio
fan s enjoy th e luxury of havin g one
of every so rt of tube availabl e for
sub stitu tion testin g. That is wh en a
tube tester co mes in handy.

The problem is that the charts of
modern tube testers seldom li st
tubes from our antique rad ios. If
you do mu ch restorat io n of an­
t iques, it w ill be worth th e effo rt to
get an antique tube tester, wh ich,
by th e way, is ju st as "co llectab le"
as th e antique radios we usually
conside r th e primary object of our
hobby. We've di scussed some an­
tique tube teste rs in pr evious co l­
umns.

When yo u bu y an antique tube
tester, make sure it has op eratin g
in stru cti on s as well as tube charts.
It can be ext reme ly difficult to fi nd
someone with a similar piece of
equipme nt, and of ten th e o rig inal
manufacturer can' t help.

There are several typ es of tube
testers availab le . The mo st co m­
mon is th e emiss io n test er. Th e
ot her typ e, calle d a mutual co n­
du ctan ce tester, is somew hat more
expe nsive and hard er to com e by.
The emission tester is suffic ient ly
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TABLE 1-ANTIQUE TUBE
SUBSTITUTION CHART

of eleme nts does not necessarily
co rrespo nd to the number of pins.

Letter s at th e end of th e tube
number refer to the typ e of con­
st ructio n. So, fo r example, a 25Z5
has a 25 volt fi lame nt, is a recti fi er,
and has f ive pin s co nnected to
tube eleme nts . Earl ie r t ubes (fro m
the 1920's) have a two-letter p refix
and three digits. Tub esw ith th e UY
pr ef ix (like the UY224 or UY227)
have five pins, and tubes w ith th e
UX prefi x (l ike th e UX226 and
UX245) have fo ur pins.

In Table 1 yo u' ll see a t ube-sub-

Tube Sub

accurate fo r our pu rposes . It does
ju st w hat its nam e imp l ie s: it
provid es a.n in di cati on of t he
number of electrons being emit­
ted from the catho de. An emissio n
tester is usually reli abl e, and can
help yo u rank t he quali ty of several
tubes, as we ll as testing for sho rts
and opens.

When using a tu be teste r, stop
the test and rem ove power at the
fi rst indication of a short. A tube
wi th an in ter-el em ent sho rt sho uld
not be used in an ant ique radio ,
not even ju st " to fi ll a hol e." Watch
th e ne on indi cator o n the tube
tester for th e slightest indication
of leakage. If a hard-to-get tube
tests "wea k" (or worse, as lon g as
it 's not shorted) it can sti ll be used
" to fill a hol e."

If yo u don 't have a tube teste r
hand y, yo u can make co nt inuity
tests wi th an ohmmeter, as we've
di scu ssed in previ ou s co lumns;
but such tests are limited. An ohm­
met er can de tec t an ope n f i la­
ment, bu t sho rts may or may not
show up on a co ld tube.

Testing tubes
The numbering syste m of an­

t iq ue radi o tu b es did littl e to
id enti f y t he tub es' f u nct io ns .
Tub e s w e re numb er ed co n ­
secut ively, and un less yo u had an
except io nal mem ory, it was always
necessary to keep a tube-substi tu­
ti on guide hand y. Later, even w hen
tube numbers began to give some
indication of type and f unct io n,
every radi o man kept hi s substitu­
ti on guide wi thin arm 's reach be­
cause th e shee r number of t ubes
mad e it a necessity.

For th ose w ho have fo rgotten,
the numbers fo r tubes used in an­
tique radios from the later 1930's
give some in formation abo ut th e
tube in th e ty pe number. The first
di git (s) indicate th e approx imate
filament vol tage. The second part
of th e tube humber consists of one
or two letters. Usuall y, lett ers near
th e end of th e alphabet (W, X, Y, Z)
indicate a recti fi er tu be. An 5 as

(f) th e f i rst of two lett ers ind icatesoz that th e tube doesn't have a gr id
~ cap, o r th at all eleme nts are at­
o tached to pin s in th e base of th e
~ tube. The third part usually indi­
6 cates th e number of elements con­
Ci nected to th e pins in th e base of
C2 the tube. Of cou rse, th e number
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OOA
01A
024
lV
12
24
26
27
32
33
34
36
37
38
39
40
41
42
43
44
45
47
55
56
57
58
59
71A
75
76
77
78
80
83
85
89
5W4
5Y3
5Y4
523
524
6A7
6A8
685
687
6C5
606
608
6E7
6F6

01A
OOA 40
OY4
623
71A
35-51
unknown
56
34
1F4
32
39-44
76
unknown
44
01A-12
42
41
unknown
39
2A3
unknown
2A6
27
58
57
unknown
unknown
85
37
1221
60 6
523-83
523
75
unknown
5Y3
5AX4
524
80
5Y3
unknown
6J8
unknown
unknown
6C6
78
unknown
607
6V6

Tube Sub

6F7 unknown
6G5 6U5
6J5 6C5
6J7 6K7
6K5 6C5
6K7 6U7
6L5 6C5
616 6K6
617 unknown
6N6 6A86
607 686
6S7 6W7
6T7 686
6U7 6K7
6V6 6K6
6X5 6W5
6Y5 unknown
624 84
625 unknown
7A5 7C5
7A7 717
7A8 unknown
785 7C5
787 7C7
7G7 1232
7J7 7S7
717 7A7
7N7 7F7
7R7 7E7
7T7 7V7
7V7 7C7
7Y4 unknown
12S07 12SR7
12SK7 12Sm
12SA7 12SY7
25A6 2586
2516 25W6
25Y5 2525
2525 25Y5
2526 3526
1232 7G7
6SA7 6S87
6SC7 unknown
6SF7 6SV7
6SK7 6AG7
6A7** 6SA7
607** 6S07
41** 6K6
42** 6F6
** = with adapter

st it ut io n guide; it is by no means
complete, bu t does contain a list
of the tubes I most commo nly find
in anti que radi os f rom before the
second world war, alo ng wi th com­
mon subst itutes . You may want to
clip th e tabl e and save it fo r future
reference. Tube types marked with
a doubl e aste risk (**) are func ­
ti on al eq uiva le nts, bu t th eir pi­
no uts di ff er, so so me ty pe of
adapte r mu st be used. You could
also rewi re th e socket.

Reader 's inquiries
Bill Fletcher (3302 Leopold Way,

# 111, Mad ison , Wi s. 53713) writes
looking for th e schemat ic of the
General TV And Audio model 337.
Sorry Bill , I can't find that mod el
li sted anyw he re, bu t maybe one of
our readers can help. Martin Ham­
mond (Box 1854, Hun tsvill e, On ­
tari o , Can ada POA 1KO) is inte r­
este d in recei vin g informati on
abo ut antique rad io mu seum s and
publication s for coll ectors.

David Sharosky (1323 Jacki e
Lane, Mayfield Ht s., Ohio 44124)
has a crystal radio he'd like to sell;
it has a label that says, "Ma rt ian
Mfg. Co . Inc. Spec ial, Newark , NJ
Pat. Pend. " Sound s interestin g,
Dave. If you we ren' t so far away I'd
come and tak e a look at it myself.
Dave also has a piece of galena he
would like to sell.

David G. Weath erl y (2300 Car­
olina Rd., Che sapeake, VA. 23322)
wrote to say he has seven tubes
from a Majesti c model 90 for sale.
Dave, if you st ill have th e rest of
that M ajesti c, it is as valuable as
th e tubes to some o ne needing
parts.

A schematic fo r a Fireston e Air
C h ief mod el 4-A -22, co de
5-6-9023 B is needed by Michael
Wilhelm (M arin e Bks., Box MTM
FBPO, Norfolk, VA 23593). Mike, I
found some information on th at
radi o in Sams Photoiect 11.

Finall y, on e reader wrote com­
pl ainin g ab ou t a 1936 Silverton e
4585 conso le radio th at wh istled
w he n new tubes we re insta lled,
especia lly w hen using th e vo lume
contro l. I'm sure ot hers have had
that problem; th e solut io n is usu­
ally quite simple . Ant ique radio s
dep end heavily on shie ld ing for
prop er operation , so be sure to
replace all shie ld ing afte r wo rking
on an ant ique. R-E
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SERVICE

CLINIC
Use a function generator for audio troubleshooting.

JACK DARR
SERVICE EDITOR

I HAV E TO ADM IT THAT TH E FIRST TIME I

saw a funct io n gene rato r, I was a
bit overwhelm ed. (Perhaps it's be­
cause f unct io n ge ne rato rs we re
bigger and more impos ing-look­
in g back th en th an they are today;
see Fig.1. ) However, I had to evalu­
ate a unit , and that made it neces­
sary fo r me to fi nd out abo ut func­
t io n gene rators in a hurry. Doing
so, I became so fascinated w ith th e
thing th at I bou ght on e fo r myself.

A fun cti on gen erator can be
th ought of as a very versatiIe au­
di o- frequ ency gene rato r. A func­
ti on gene rato r can produce sine­
waves , sq uarewaves, sawtoot h
waves, pulses of ju st about any
width and repeti ti on rate , and
man y have b u i l t - i n swee p ca­
pability.

Using a funct io n gene rato r fo r
troubleshooting is not mu ch dif­
ferent than usin g an ordinary sig­
nal gene rato r; in fact, many times
you can use it ju st th e same way
you' d use an o rdinary signal gen­
erato r. For examp le, o ne tr adi ­
tional appli cat ion is signal trac ing,
in w hich a signal is app lied to a
low-l evel aud io stage and t raced
th rou gh th e inputs and outputs of
successive stages, eit her aura lly o r
wi th an osci lloscope (or bo th), un­
til a di sto rted signal becom es evi­
dent. Then it is simp ly a matt er of
determining w hich compo nent(s)
are respon sib le fo r the di storti on .

A t riang le wave is very handy for
~ th at type of test ing since any c1ip­
z ping is im med iately appare nt on
~ th e scree n of the scope. The peaks
G of the wave w ill f latte n out. Just be
~ sure not to overd rive yo ur circ uit 's
ill
o input ; I've fo und th at 50 millivol ts
~ is usuall y suffic ie nt to drive the
a: low-l evel stages of most ampli-
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f iers. If the first stage is cli pping,
try red ucing t he output level of
your gen er ator. If th e c li p p ing
doesn't di sapp ear, you may have
fo und the source of th e di storti on.
A lso, kee p t he vo lume co ntro l
cranked up; clipping w ill be most
evide nt t hen.

W hen yo u find a stage that is
c l ipp ing, measu re th e gri d and
pl ate-o r base and co l lecto r­
voltages. Incorrect bias is a very
co mmo n cause of clippin g. If a
stage is improp erly biased , it won't
be able to handle the range of sig­
nal that it sho uld. The signal may
be driven toward cutoff, satu ra­
t ion , o r both ; in any case, the sig­
nal w ill be clipped , and distort ion
w ill result.

Incorrect bias is often due to a
resisto r that has drifted off-value.
Be sure to check the values of p late
and co llecto r load resistor s, and in
some cases, screen-gr id resistor s.
If th e screen vol tage is off eit he r
way, th e gain of th e stage co uld be
drasti cally affected.

Check ing bias is best do ne at a
low level of amp lification. Bias that
is a few tenths of a volt out of spec
wo n't both er a tube circuit too
much, espec ially if t he grid is b i­
ased at abo ut te n or f ifteen vo lts.
However, transisto rs are usuall y
more sensit ive than tubes to bias

changes; a tr ansistor that loses a
few tenths of a volt may be driven
int o complete cutoff . That is par­
t icu larly tru e of the low-l evel pre ­
amp lif ie r stages. By the way, that's
w he re a preci si on di gi t al YOM
co mes in handy. That 's what the
factory uses to measure the vo lt­
ages marked on the service liter­
ature, and you' ll want to use hi gh­
impedance, high-accu racy equip­
ment just as they do. Otherwise,
your measurem ents may be so far
off that they' re meanin gless.

In power tu bes, distortion may
result if the grid bias isoff. The best
way to see if grid bias is the prob ­
lem is by in serting a new tube into
th e c irc u i t. A lte rnat ive ly, yo u
co uld use th e grid current test
functio n of yo ur tube teste r.

Using squarewaves
The squarewave from a fu nct io n

gene rato r can be used to test both
low and high f req uency respo nse.
App ly th e squarewave to the am­
pli fi er, and examine the output on
a scope. Look for any signs of "ti lt"
on the tops and bott om s of the
signal; they shou ld be absolute ly
f lat and parallel to the baseline. If
t hey t il t to t he left , th e low- fr e­
qu ency respon se is poor. If th ey
tilt to the righ t , and th e corners are
rounded , th e hi gh-frequ ency re­
spo nse is poor. That roundin g of
the co rne rs is easy to spot. You can
also use squarewaves to check the
effic iency of the to ne contro ls; ro­
tate the m and obse rve the effect
on the scope. In fact, that wou ld
be a good p lace to t ryo ut t he
sweep funct ion of your generator.

To use th e sweep function, all
yo u do is feed a small voltage,
p refe rably a 60-Hz sinewave, into

(Continued fol/owing Computer Digest)
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LETTERS

Hackers
I resent your recent ed itorials on

Hackers. Anybody that t inkers w ith
computers is a hacker, and I've
been doing this for years,·trying to
improve my system. I do not
consider myself a moron i-B. G.
Jerrolds, Waseca, MN .

Watch my lips. You're not a
hacker. You're a computer
experimenter. Read someof the
mail we received and see if you
don't asree with me.

More On Hackers
I'm a hacker and a student of

comp uter science . I d o break into
other systems but don't c rash
them. I ju st look around to see
w hat they 're d oing and how
they 're doing it, then q uiet ly leave.

A ll I'm really trying to do is
educate mysel f. Is that w rong?­
Monorail Red, Orlando, FL.

And if you were studyinS
interior decoratins, would it be all
riSht to break into your neishbors
home just to seehow it was
fumished?

Still More
I'm a hacker, and I look upon a

comp uter system as a challenge.
It's like a p uzzle I'm try ing to solve.
If I can break in, w hy it simp ly
means I solved the pu zzle. What
harm is there in that?-R. D. Falcon ,
A t lanta, GA.

How do you feel about pickinS
your neishbors front-door lock?
Thats a puzzle, too.

It Goes On
Did it ever occur to you that we

hackers are performing a service? If
we can break into a computer
system, anybody else can, too! It
makes the system operator look
again at his security met hods. Frank
Cheyney, Billings, Mont

Sure, Frank,. in the same way that
a bankrobber helps the bank!

And On
There are some very famou s and

impor tant head s of b usiness in the
computer ind ustry that started as
hackers. What do yo u have to say
about them?-Sam Pace,
Indi anapoi lis, IN.

The same thins I sayabout all
hackers .~CD~

COMPUTER PRODUCTS
For more details use the free .

information card inside the back cover
PORTABLECOMPUTER, the Bondwell
16, features a 10-megabyte hard disk
drive, 128K PANI memory,bu ilt- in voice
synthesizer, and bundled software. It
also featuresa 9" non-glaremonitor, 91­
key detached fullstroke keyboard, w ith
a separate numeric keypad, built-i n
modem, and a 5W' floppy-disk drive.

Equi pped w ith the upgraded CP/M
3.0 operat ing system, the 30-po und
computer is better able to use its 128K
PANI memory in the application of the

CIRCLE11 ON FREE INFORMATION CARD

five b us iness-sof tware p rogra ms
bund led with the system: WordStar,
MailMerge, Ca lcStar, DataStar, and Re­
po rtStar. The model Bondwell 16 is
priced at $1995.00.-Spectravideo,
Inc., 3300 Seldon Court # 10,Freemont,
CA. 94539.

DOT·MATRIX PRINTERS, the Microline
mod el 192and its wide-column com­
panion, model 193, (shown in photo),
feature three d ifferent print modes, a
re-inking cartridge ribbon, and user­
friendly operation.

Both printers come in standard ver­
sions to interface with most personal
comp uters,aswel l as specially config­
ured IBM-compatib le models. (The
IBM-configured printers come w ith
free software to work with the IBM-PC;
PC Jr., and PXlXT.) The software
provides type styles similar to courier,
italic, gothic, and scientific characters.

The Microl ine model 192comes
w ith an adjustable pin-feed mecha-

nism,whi le the model 193has a
tractor feeder.

The model 192is a compact unit,
measuring 14.6"x 10.9"x 3.2.6"and
weighs just 9.9 pounds. It is priced at
$499.00. The model 193 handles wide­
column appl ications, such as
spreadsheets. It prints up to 136col­
umnsat 10 characters per inch, 163 at
12CPI, and 17.1 at 233 CPI. It can print
between 68 and 233 characters per
line. It measures20.6" x10.9"x 5". It is
priced at $699.00.-0kidata, 532 Fel­
lowship Road, Mt. Laurel, NJ
08054.~CD~
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it probably is. The area above RAMTOP is not the only
place to put machine code programs. USR calls can be
directed to any location in the 0-32K area.

The firmware card described here letsyou place
eithera 2Kor 4K EPROM anywhere In the USR memory
area. It can serve as an interface card for custom
projects. It fits into Radio Shack's smal lest project box
and operates much like an Atari game cartridge. Once
you plug it in, all that is necessary is to call the
program

Circuit operation
The schematic d iagram is shown in Figure 1. The one­

of-eight decoder, IC1 , reads address lines A11-A15and
provides a decoded output. Justa few jumpers allow
this IC to activate the EPROM anywhere in the USRarea.

When a 2K EPROM is used, address A11 isjumpered
to the decoder's least significant address input, pin 1.
The decoder's eight outputswi ll then each represent a
2K block of memory Address A14 is jumpered to either
pin 4 or pin 6 of the decoder, allowing these eight
outputs to activate for addresses in the 0-16K or 16-32K
areas, respectively

For a 4K EPROM, the decoder's pin 1 is left open and
A11 is jumpered to the most significant EPROM address
pin.With this jumper configuration, the decoder
activates only the odd -numbered of the eight outputs,
each of which representsa 4Kblock of memory

Usually the decoded address signal is ORed with I
MREQ(computer's memory request) before being fed
to the EPROM's ICE(chip enable). Such a configuration
provides for the least power dissipation possible. In
this case, however, the decoded address signal is
connected directly to ICE, and IMREQ is connected to
the EPROM's IOE(output enable). For a rare
compromise in power, access time is then extended
allowing even the slow 480ns memories to work.

u

FIG. 2-SIGNAL LOCATIONSare called out on diagram above.
Refer to text for further clari fic ation.
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MAR K W. LATHAM
- From teletext terminals to solar heating controllers
people seem to discover new uses for the Timex!
Sinclair 1000 and its upgraded successors. Those who
write the software for these appl ications often forego
BASIC and program either partially or completely in
machine code. Such programs not only have precise
control of the computer and fast execution times, but
lend themselves perfectly for placement on a firmware
card.

How do you know thatyour program has been
written completely in machine language? If it loads into
the BASIC area and then transfers itself above RAMTOp,

FIRMWARE CARD
Build this and you don't
have to store everything above RAMTOP.

INTERFACE
SIGNAL
(IORU+ A7)

Fig . 1-SCHEMATIC DIAGRAM OF FIRMWARE CARD can
easily be modif ied by cutt ing certa in of the trace lines to su it
your needs. See the text fo r add it ional information .

Project interface
For those readers who have built custom add-ons

such as those described in "Interfacing The ZX-81 " (see
Radio-Electronics, July-September, 1984) or "Machine '
Code Development System" (see ComputerDigest,
January and March,1985) the firmware card allows you
to Interface your project and keep the computer bus
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too. To separate the displayand printer commands
from the project's I/O signa ls, the computer's /IORQ
and address A7 have been ORed to provide an
interfacingsignal. The locations of this and other useful
signals on the firmware card is shown in Figure 2.

Memory disable
In order for the firmwarecard to work properly, it

must disable any other memory device working in the
same area. A memory disable signal is made by
NORing (via IC2a) the decoder's output w ith /MREQ
and then connecting the NORoutput through diode D1
to the control line of the memory to be d isabled.

As shown in Figure 2, D1 can be placed to d isable
either the ROM (0-16K) or the RAM (16K-32K) of the
computer's internal memories. The firmware card can
alsod isable an external RAMPAK that cannot be

PARTS LIST

D1-1N914 or 4148 Switching Diode
IC1-74LS138 One-Of-Eight Decoder
IC2-74LS02 Quad 2-input NOR gate
C1-.1J..l.F Disc or Metalfilm Capacito r
C2-10J..l.F16V Electrolytic Capacitor
Miscellaneous-Edge connector, 24-pin socket, circuit
board , project case, hardware.

An etched , drilled and cut printed circuit board is
available for $12.95 (price includes shipping and
handl ing) from WILDONICS, Box 1763, Boise, ID
83701. For custom cards , write.

FIG. 3-IF YOU'D LIKE to make your own circuit board , full­
size patterns are offered here for both sides . Above is the
component side, below, the solde r side.

manuallyswitched off in the card area. This is done by
replacing the /MREQ trace with a 680-ohm resistor and
then connecting the 16K-32K diode'scathode to the
end of that res istor. The RAM is then plugged in behind
the firmware card.

Contruction
The component and solder sides for the firmware

card are shown in Figure 3. Th is circuit board can be
made at home or can be ordered from the supplier
given in the parts list. The pattern shown includes
jumper traces that place a 2K EPROM in the 8K-10K
memory area. To change the EPROM size or memory
placement, these traces must be broken and wi re
jumpers used as shown in Figure 2.

,{ .1x.3 slo t

o
I

l Ct
T

C2 •
--:;:If--

l----- Edg e Conn ector (solder to both sides ) ----I

FIG. 4-PARTS PLACEMENT is shown here. Note that IC1 is
mounted directly to the board beneath the EPROM. See text.

The parts placement is shown in Figure 4. Note that
IC1 is mounted directly to the board under the EPROM.
To allow space for this IC, the EPROM socket can be
modified on one end, resulting in a U-shaped socket.

Once w ired, the firmware card can be placed inside
Radio Shack's smallest project case. This case should
be sprayed on the inside w ith aluminum paint and then
cut %-inch up on each side to allow for the edge
connectors. On one end of the aluminum cover place
adhesive foam. On the other end, two holes should be
drilled %-inch away from para llel w ith the two case
holes. Plastic Y4-inch spacers and'%x 4-40 screws
thread directly into the board to complete the
assembly.

Other uses
The firmware card can provide many other useful

functionsmissing on the Ti mex computer. A nice
accessory, for instance, would be a Reset button that
can be made by connecting a normally open,
momentary contact switch between /RESET and
ground.

The EPROM socket can alsohold an HM6116 2K RAM
by changing pin 21 from SVto the /VIR signal . Th is
makes the card ideal for writing custom software in the
8K-16K area.

The interface output can also be usedto power a
piezo element. A little experimentation with short
bursts of output commands should result in some
unique sounds and musical tones.....CD~
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FIG. 2A- SOME OF THE LATEST a-bit computers provide a
second bank of 64K of memory, part or all of which can be
partitioned for use as a RAMdisk or as user RAM.

FIG.2B-IF THE ENTIRE 64K OF MEMORYin the second bank
is used for a RAMdisk the functional computer has three disk
drives, but a full 64K of memory (froin the first bank of 64K).

general rule, this configuration lasts until the computer
is turned off: The memory utilized for the RAMdisk
cannot be reprogrammed for use as conventional RAM.

In a 64K computer, the RAMdisk must be as small as
possible; if it is made too large, there might not be
sufficient memory left to run the applications program.
But if enough memory is left for the applications
program, the RAMdisk is usually too small for effective
handling of the associated data.

But the RAMdiskbecomes more useful when the
computer can address memory independent of the
main computer. For example, the Radio Shack Model 4
was the first 64K machine to accomodate an extra
internal 64K bank of memorywhich could be used for
a RAMdisk independent of the main memory, leaving
almost all of the conventional 64K in the first bank
avai lable for the applications program. Unfortunately,
Radio Shack made no provisions for CPIM applications
use of the addit ional 64K. Aftermarket vendors
however, provided software which configured the
entire extra 64K to function as a RAMdisk. As shown in
Figure 2A, the RAMdiskuses the entire second bankof
memory, all 64K, for the RAMdisk, while the main
computer retains almost its full 64K of RAM (less a
smidgen for the RAMdisk software). This results in the
system configuration shown in Figure 2B, 64K of
memory computer memory plus two full-size flopp ies

0-
160K

160K

---T--
DISK--

DOS 0

0
A:

RAMDISK DRIVER

PROGRAM AND 0
0

USERAREA
B:

64K

320K OR
GREATER
-r-- - --- - --,

I I
~ RAM 7r- RESERVED ONLY ..,

FORDISK
~ EMULATION :

I I

o_ L -J

o
FIG. 3A-IF EXTERNAL EXPANSION RAMdisk memory can
be used almost any practical memory can be used for RAM­
disks , such as 320K. These special RAMdisk expansion mem­
ories are intended specifically for use as RAMdisks , not for
user (program) memory.

and a 64K RAMdisk; which is farmoreadvantageous for
conventional applications programs than the
configuration shown in Figure 1Bwhere part of the
original 64K of memory is partitioned for a RAMdisk.

An even more advanced RAMdisk system for 8-bit
machines uses a completely independent memory
external to the original computer. As shown in Figure
3A, a RAMd isk program within main memory manages
all of the externa l memory as a RAMdisk. Since the
external memory is rea lly under software rather than
inherent computer or operating system control it can
be almost any affordable size. 320K is not uncommon.
Once a RAMdisk is greater than approximately 160K it
can represent one or more floppy disks, and
depending on the particular software that creates the
RAMdisk(s) everything on the physical disk including
the directory can be written or copied to the RAMdisk.
If the external RAM is sufficiently large it can be
software partitioned to emulate several d isk drives.
Figure 3B shows how 320Kof external memory can
represent two independent 160K RAMdisks.

Once we can create a RAMdisk at least equal in size
to a conventional floppy, the speed by which an
applications program works can be increased by
several orders of magnitude.

But if the d isk overlay files arecopied to RAMdisk the
program operation is almost instantaneous because the
program no longer has to wait for disk access. Both the
reads and writes to "virtual memory" are made to and
from RAM. The value of RAMd isk is even more apparant
if WordStar is used with a spelling checker. A spelling
checker's d ictionary- its list of words- is genera lly so
large it must be maintained on its own disk. If the
document being spell checked is being stored on a
separate data disk(which is usually the way it's done)
two disk drives are needed only for the spelling check,
and it's often necessary that the dictionary d isk be
swapped with the wo rd processing software d isk in
order to randomly access the spelling checker. This is
slov-; it's frustrating. However, if the spelling checker
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YOU CAN BUILD THIS
MODEM
FORYOUR
COMMODORE 64

PART I

Sure you can build your own modem... And save a lot in the process!

JIM STEPHENS
-Modems are exp ensive but not all that co mpl icated.
In fact, they can be qui te simple once the function of
the main co mponents is understood. Basic modems
have two main sect ions, a modulator and a
demodulator. Once these have been bui lt, the rest is
easy Here's how to build your own orig inate-only
modem and save a bundle .

What makes it possible, are two new integrated
circuits sold by Radio Shackand other suppliers . The
catalog description said that the XR2211 ICwas an "FSK
decoder used for RTTY and modems." Next to it was
another IC, the XR2206 FSK Generator, which had the
same caption. The result was better then expected, it
worked, and it worked reliably The circuit could do
what it took several dozen I('s in other circuits to do
and it did it at less than half the cost of some of the
more popular modems for the Commododre 64.

A modem is a c ircuit that converts serial dig ital data
coming from the computer into tones that can be sent
over a single audio channel such as the telephone line.
This conversion, called modulation, sends one tone for
a d igital one and a different tone for a digital zero. The

other section of a modem converts tones from the
teleph one line to either a digital one or zero
depend ing on the tone's freq uency This function is
called demodulation.

Since the telephone is b uilt to handle voice
communication, the p lus and minus vo ltages which are
generated by the computer cannot be handled by the
telephone circuits. If a circuit could recognize a certain
voltage and convert that voltage to either high or low
tone, digital generated tones could be sent over the
telephone line and could be reliably picked up at the
other end .

That is exactly what the modem does .
To speed things up a bit, modems actually operate

using four tones of different frequency Two tones are
used by the sending terminal and two separate tones
of another frequency range are used by the receiving
terminal. This way, it is possible for both units to talk at
the same time and not interfere w ith each other 's data.

The telecommunications terminal that calls up
another terminal is called the originating terminal. Its
tones are set at 1070 Hz and 1270 Hz for a d igital zero
or a one. The receiving terminal is the answering unit
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and its tones are higher w ith a one represented by
2225 Hz and a zero represented by 2025 Hz. When the
two to nes are changed from one frequency to the next,
they are not stopped and started, but shifted up or
down in frequ ency This is called "frequency shift
keying" or FSK. A demodulator circu it recognizes this
shift and changes the d igital output at its outp ut p in
accordingly The modulator circuit senses a d igital one
or zero on its keying input pi n from the co mp uter and
shifts its output freq uency either up or down
depend ing on the level of vo ltage at this input.

A lthough it is possible to have both the originating
and answering capability in one modem, the need for
more-comp licated circuits outweigh the benefit. After
all, most of us would only use our co mp uter to call up
another terminal such as Compuserve. We rarely use it
to answer unless we are running our own b ulletin
board . The simpl e unit shown here is an originate-only
modem, but it co uld easily be co nverted to answering
capab ility by changing the values of the components
as shown in Table I and setting the output tones of the
modu lator to the higher set of frequencies. It might
even work if a separate set of components were on the
boa rd and sw itched into by a set of switches. This
would make the modem capab le of both origination
and answering.

The most expensive part of telecommuni cating can
be the mod em software that generates and converts
the d igital data once the mod em has acco mplished its
task. The unit shown here works w ith most of the
available software for Commodore modems. It w as
used w ith Smart Terminal 64, Victe rm, and w ith Term
64. Many good terminal programs have been pub lished
recently in several of the Commodore publications.

The modem circuit

There are four ICs that make up this modem circuit,
but the two major ones are the 2211 FSK d emodulator
and the 2206 FSK modulator.

As shown in Figure 1, the 2211 demodu lator receives
the 2225 Hz to ne from the earp iece. The level of the
received tone is amp lified by 1C3 w hich is an LM386
low pow er aud io amp. The descrete components that
co nnect to the 2211 actually set the response freque ncy
of the demodu lator. Tab le I shows the values of the
co mponents that set the frequencies at wh ich the
de modulator respon ds. Since we w ant the
demodulator to react to the incoming 2025 Hz and
2225 Hz to nes, we have chosen the values for the five
com ponents listed unde r the higher freq uency range.
Note that the capacitors here should be good quality
mylar typ es to improve the stab ility of the circuit. Pins
11 and 12 of the 2211 are the oscillator control of the
demodulator and this oscillator is peaked by a 5K
variable resisto r, R7 . This is a standard linear taper pot.
The tones are transmitted from the earpiece by a small
inexpensive speaker.

When a tone in the proper frequency range is
detected by the 2211, the demodulator's data output
p in goes either high or low dependi ng on the
freq uency A tone of 2225 Hz w ill cause it to go high
wh ile a tone of 2025 Hz w ill cause it to go low
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Adj ustment of R7 causes the oscillator to lock onto this
frequ ency range and these adj ustments w ill be
d iscussed in deta il later.

The heart of the modu lator section is the 2206 FSK
generator. Figure 1 shows that it appea rs as simp le as
the demodulator but its adjustment is much more
complicated than the 2211. It generates a tone of either
1070 Hz or 1270 Hz at p in 2 w hen either a dig ital zero
or a d igital one is detected at its keying pin number 9.
The 2206 is capable of producing most any frequency
so exact adjustment is necessary in order to prod uce
the correct freq uency output.

Pins 7 and 8 of the 2206 connect to the timing
resistors that produce the two output frequencies. The
value of these resistors is set to produce the two
separate tones. Tw o variable resistors (R13 and R14)
have been chosen so that the exact frequency of the
tones can be set by hand. R11 is the volume contro l
that determines the intensity of the tone be ing sent to

PARTS LIST

Resistors
All resistors Va-watt
R1 , 4-1 ,000,000 ohms
R2, 10, 12-5100 ohms
R3-510,000 ohms
R5-200,000 ohms (see table 1)
R6-18,000 ohms (see table 1)
R7-5000 ohms Variable
R8, 13, 14, 16-10,000 ohms Variable
R9-10 ohms
R1 1-25,000 ohms Variable
R15-200 ohms

Capacitors
C1, 4, 7, 1o-.1 flF ceramic
C2, 8, 11 , 14-10 uF electrolytic
C3, 15-5 fl F electrolytic
C5-.005 fl F ceramic
C6-- .05 flF ceramic
C7-.1 p.F ceramic
C9, 12-1 flF electrolytic
C13-100 flF electrolytic
C16-.022 fl F mylar (see table 1)
C17-.0047 flF mylar (see table 1)

Semiconductors
IC1-XR2211 FSK Decoder
IC2- XR2206 FSK Generator
IC3, 4-LM386 Low Power Audio Amp
IC5-4049 CMOS Hex Inverter
Q1-2N2222 NPN Transistor

Miscellaneous
SW1-SPST Switch
SPKR-8 ohm .5 watt Speaker
Connecto-Edge Connector (Cinch #50 24A-30)
Perfboard
(1) 14 pin WW Socket
(3) 16 pin WW Socket
NOTE: - A ten-minute cassette tape containing fivemin­
utes of continuous telecommunications data and exam­
ples of both originating and answering tones may be
ordered by sending $4.00 to Syntronics, 2324 De­
nnywood Dr., Nashville, TN 3721 4.
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FIG. 1-SCHEMATIC DIAGRAM OF niE MODEM. Heart of the system is two IC's, IC1and
IC2 which are an FSK Decoder and an FSK Generator. Balance of circuit is straightfor­
ward and supports these devices. ' See Table 1 for values.

IC4 w hich is an LM386 low pow er audio amp. The
aud io amp also has a 10K pot that adju sts the level of
the final output to the 8 ohm speaker.

Circuit power

Notice that both the 2211 and the 2206 are pow ered
by 9 vo lts. This voltage is necessary because the 2206
wil l not operate at less than 8.5 volts . Since d irect
current at 9 vol ts is not present on the user port of the
Commodore 64, w e use a 9 volt transistor battery. A
small separate power supply could be bu ilt to provide
this vo ltage. The modem only d raws around 25 ma so
the battery should last some time depending on use.

A transistor battery should never be placed on the
user port pins. If this were done, the output port of the
64 could be harmed . The output signal of the 2211
demodulator is connected to the 64 through a 2N2222
NPN transistor which obtains its power from the 5 vo lts
on the user port. The signal is then fed through two
stages of IC3 which is a CMOS 4049 inverter. The
inverter is powered by the co mp uter's 5 volts. This IC
shapes the final d igital levels before they are presented
to the po rt. Bot h power suppl ies have their ground
co nnection in co mmon for proper signal reference.

After extended use, it w ill be necessary to replace
the 9-volt battery since the lower vo ltage level w ill
cause the modem's outp ut and lock-on frequency to

d rift off. This w ill cause mis-read s in the data. If
garbage starts showing up for no reason, suspect low
battery voltage. Again, this would not be a prob lem if
a small separate 9-volt supp ly were co nstructed,
though it w ould increase the comp lexity and cost of
the circuit. The transisto r battery d id fluctuate w hen left
off for a long period and would sometimes make re­
tuning necessary.

Wiring the modem board

You must keep the components close together and
the leads short or risk stray capacitance which upsets
the audio circuits . This is especially true of the LM386
amplifiers. You may hear a local disk jockey coming in
on the modulator circuit. This interference disappears
once the final connections are made. Make sureyou
use flexible sheilded microphone cab le to the
speakers. These lines should be no more than ten
inches long. They tend to act as antennas and the
modem w ill try to decode the sound of the latest rock
group.

iC sockets were used for the integrated circu its and
wire-wrap posts for mounting some of the descrete
components. One 16 p in IC socket mounted both of
the LM386 ampl ifiers. The sockets were inserted into a
3-inch by 2-inch perf board . Leave the jumper test
point (J1 ) d isconnected until the final adjustments have
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FIG. 2-DIAGRAM OF THE COMMODORE64 user port. Make
sure that the connector is properly or iented before attaching
to user port.
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been completed.
The parts list shows the values for the various

componentsand many of these can be just w ithin the
value range shown. Those that are markedwith an
asterisk and shown by Table I must be the exactval ues
listed. Those components connected to the LM386
amps should also be exact. You may want to d iagram
or label the variable resistors on the board layout since
they can get confusing once final adjustments are
started. .

Connection to the computer is critical. It is important
that the correct user port pinsare selected for
connection. Connections to the board is through very
short lengths of hook-up wire. Some of the pinson the
user port such as PBO and FlAG 2 are w ired in parallel.
This is necessary because of the way some software
handles the output and input ports. Figure 2 shows the
user port pinout w hich is viewed as though you were
looking at the user port from the back of the computer.
The connector to the port must always be inserted
with the leads correctly oriented to the port ·pins.
Never insert the connector upside down since this
would place the unregulated alternating 9 volts of the
port on the data lines. This could harm the port also.
Some anti-reversing means such as connector keying
might be necessary on the connector to prevent
accidental backward insertion. I simply marked one
side of the connector as "TOP"

The 9-volt power supply is switched on and off by a
SPST toggle switch. The 5-volts for IC5 and Q1 are
supp lied by the computer and it is activated when the
64 is turned on. With this dual power arrangement, it is

TABLE 1

FSK BAND COMPONENT VALUES

300 Baud
frequency C16-.039f.lF C5-.005f.lF
107Q-1270Hz C17-.01f.lF R6-18K

R5-100K

300 Baud
frequency C16-.022f.lF C5-.005 p.F
2025Hz-2225Hz C17- .0047f.1.F R6-18K

R5-200K

TABLE 1-TABLE OF COMPONENT VALUES for the 2211 de­
coder. If decoder is built to be an answering device, values in
the first part of the tab le should be used.

FIG. 3-CONSTRUCTION OF ACOUSTIC COUPLER. Speak­
ers are backed with foam to keep sound in and interfering
noise out. Extraneous noises can turn data to garbage.

easy to forget to turn off the modem when it is not in
use. This tends to shorten the battery life somewhat.
The low continuous tone of the modulatoralerts you
that the unit is operating.

The coupler is the housing for the mike and speaker
and into which you insertthe handset. It does not have
to be elaborate. Use two lengths of heavy cardboard
wrapped in a circle which fits the handset snugly This
cardboard circle is then taped around the
circumference. The speaker and mike are placed into
them and glued. Foam rubber is used to seal the back.
The sealing is necessary since the tones are continuous
and tend to be irritating after a while. In order to
preventdamage to the speakers, a stiff cardboard
circle was cut and glued over the speakers to keep the
handset from touching them. The leads to the couplers
should be short and the couplerscan be permanently
mounted on a board. Again, use flexible sheilded mike
cable here. Figure 3 shows how the couplers are
constructed. See Figure 4 to examine the author's unit.

FIG. 4-AUTHOR'S UNIT with cover removed reveals
simplicity of wiring. Component placement is not critical and
perfboard works well.

. That's all the room we have in this issue. However,
we 'll complete the Modem in the December Issue of
Computer Digest . There 's still much information to
come!
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Send For Your Stereo Information

Sta te

Address

Zip

McIntosh Laboratory Inc. RE
East Side Station P .O . Box 96
Binghamt on , N.Y. 13904·0096

City

Get all the newest and latest informa­
tion on McIntosh stereo equipment
from Mcintosh Laboratory .

IDtlnfosn

Phone Area CodeL J

is burning up. In addition, I have no
high voltage, and the voltage read­
ings around the regu lator are all
wrong.-L.l-v. Baltimore, MD

You appear to have two prob­
lem s here, one of w h ich shou ld be
taken care of before you do any­
thing else. The resistor in the Q511
circ u it (whi ch inc identally is the
star te r tra nsistor) is cooki ng be­
cause the transisto r is be ing ove r­
wo rked . The 18-volt scan-derived
supp ly is supposed to switch the
t ransist o r off im medi at el y af ter
tu rn-o n. Ap parentl y t hat 18-volt
supp ly is not reac h ing th e tran­
sisto r, the reby causi ng it to stay
on.

N ow si m p ly sta r t w i t h t he
basics : Hook up an exte rna l18-vo lt
power supply to get the swee p cir­
cu it worki ng. (In the Sept., 1983
issue of Radio-Electronics an arti cle
"Se rv ici ng Horizo ntal Sweep Ci r­
cuits" cove rs t he p ro ced u re in
some detai l. ) Once you get the
hi gh vo ltage, the regu lator prob­
lem may fall into pl ace, o r at least
wil l be easie r to hand le.

AGC PRO BLEM S
A Panasonic model CT-316 that

I've been working on has AGC trou­
ble. I have changed the AGC control
as well as 1001, the first IF. I've test­
ed all the components in the AGC
circuit, and have sprayed around
with coolant. I wonder if IC102, the
second IF, could be giving me this
problem.-L.G., South Portland, ME

Defini tely! -I've seen seve ral of
instances in w hich t hat was so.
An d inc identally, I've also seen
cases w here the IC101 was t he
culprit, and many cases when the
AGC co ntro l itse lf was " spotty," so
yo u did cove r all the righ t' step s.

ARCING AT CRT
I have a Phi/co E20-107 chassis

that'sarcing between pins 9 and 11of
the CRT. After I changed the spark
gap located on the triplet; R970 (tied
onto pin 11) began to smoke. Those
spark gaps have me confused. Can
yOll help me?-T.D., Corbin, KY

I t hi nk you have a bad trip le r. An
internal sho rt is placing part or
m ost of t he high voltage at the
focus ter minal. That vo ltage (loo k­
ing for th e pat h of least resistance)
w ill ju mp acro ss t he spark gap, the
CRT pins o r, in you r case, th ro ugh
R970.

RESISTO R BURNING UP
On a Sony KV1910D chassis, I've

rep laced the horizontal oscillator
IC, the horizontal and vertical out­
put amplifiers, and the regulator, all
of which were bad. Resistor R556,
which sits on the collecto r of Q5 11,

the sweep jack on th e back of th e
ge ne rato r. The range of th e swee p
may be set by rota t ing RANGE and
FREQUEN CY co ntro ls. M any scopes
have a bu i lt -in 60-Hz swee p signa l
th at may be used to d rive the func­
tion generator. Doing so w il l en­
sure a steady display o n the scope .

The sweep freq ue ncy test can be
use d to di agnose amplif iers th at
have a bu zz o r rattl e at one fre­
quency. If yo u have t hat prob lem
in yo ur am plif ie r circu it, you ' ll see
a sharp peak at the p robl em fre­
quen cy o n your sco pe . However,
spea kers are more often respon si­
b le fo r th at probl em th an th e elec­
t ron ics, and if the prob lem is in th e
spea ker, you ' ll see no pea ks.

You don't actual ly need an aut o­
m ati c swee p gene rato r to perform
t hat test ; yo u can do it wi th a reg­
u lar signa l genera tor by simply ex­
ecu t ing a " ma nua l swee p: " just
rotate the freq uen cy knob slowly
ove r t he ent ire aud io ran ge. At
some point th e rattl e w ill become
appa rent, and you 'll be ab le to
t race out its source and f ix it .

I had a case like th at once: O ne
of the seams of a spea ke r co ne had
come u nglued and caused the
speaker to rattle at about 700 Hz, if
I reme mber co rrec t ly. At any rate,
after I found that loose seam, a
sma ll dab of ce ment so lve d th e
problem.

A leaky tube or transisto r can
al so cause cl ippi ng and d isto rt io n .
M any ti mes th e bes t way to di ag­
nose t hat p rob lem is by subst itut­
in g new components . That is easy
w it h tubes, b ut no t wi th tra n­
sisto rs, unl ess t he manufactu rer
was kind enough to use soc kets .
Many transisto r tes te rs can mea­
sure leakage ; mine reads leakage
in the micro am p ra nge. O nce I
fou nd a pow er t rans istor wi th a
10-f-lA leakage-but t ha t was
enough to cause d istortion ! R-E

SERVICE
QUESTIONS
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continued from page 90

ROBOTICS

ceive fun ctions . In addition, the
same tuned circuit is used for both
t ransmitt ing and receiving, so you
don't have to worry about frequen­
cy mis-matching due to compo­
nent drift.

Transmission is initiated by ap­
ply ing a loglc "1" to pin 8 of the
LM1812. The receiver will be dis­
abled , and pin 14 will be low. To
receive , pin 8 is simply grounded.
Pin 14 will go high after the circuit
receive s an echo of the signal.

The t i me between initiating
transmission and pin 14's going
high is then equal to the time re­
qu ired to trave l from the transmit­
te r to the object and back . So to
obtain the distance to the object,
that time would be halved and
plugged into the formula D = VIT
(V =13,080). The circuit shown in
Fig. 3-a has a range from 4 inches
to about 6 feet. By adding the 555
circuit shown in Fig. 3-b, the low
end of the range may be decreased
to 3 inches, and the high end in­
creased to 20 feet . Potentiometer
R2 should again be adjusted to a
frequency of 40 kHz .

That circuit is so simple and so
inexpensive that you could build
several for one robot. /

Polaroid's ultrasonics
Polaroid Corporation has been

using ult rasonic ranging in cam­
eras such as the 5X-70 for some
tim e now. Distance information
obtained th ro ugh ultrasonics is
used to fo cus the camera's main
lens automatically. The transducer
used has a larger diameter and is
slimmer t han the type usually
f o u n d in el ect ronics surplus
stores. Several years ago Polaroid
packaged t he electronics from
their cameras along with a good
tutorial manual, aswell asan inter­
est ing experimenter's board . The
package is called the "Polaroid Ul­
trasonic Ranging System Design ­
er 's Kit ," and is available for $165
from t he Pol aroid Ultrasonics
Comp onents Group (Polaroid
Corp., 119 Windsor Street,
Cambridge , MA 02139). It comes
with a special interface that dis­
plays distance information on an
LED readout. R-E
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• 0-30 VDC at 0-2A • Excellent Regulation
• Ripple & Noise - 500 uV RMS • Buill-in
Short-Circuit and Overland Protection

AUDIO COMPANDING

continued from page 70

what happens when a burst of 15-kHz
pulses is sent through a compander cir­
cuit. The upper trace shows the input sig­
nal; the middle trace shows the signa l after
it has been processed by the compressor;
and the bottom trace shows how it has
been restored to its original form after
being processed by the expander.

Automatic level control
The NE57011 may be used for ALC

(Automat ic Level Contro l). In that config­
uration, the ~-G cell is placed in the feed­
back loop of the op-amp, and the rectifier

stant. The gain equation is:

R1 R2 Is
Ay =

2 R3 V IN(ayg)

For very low input levels, ALC may not
be desirable because the high gain would
accentuate transmission noise . Resis tor
Rx has been added to limit the gain . The
modified gain equati on is:

( R1+ Rx ) R21s
Ay = 1.8

2R3

The value of Rx may be calculated as
follows:

Rx = (Ay x 26,000) - 10,000
All remarks made above regardi ng DC

biasing, maximum signal levels, AC cou- •
MODEL 3002A
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Model 3002A features continuously adjustable
. current limiting and precis ion 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.
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piing, and attack/decay time cons tants
may be applied to the ALC circu it.

The osci lloscope photograph in Fig. 10
shows the respo nse of the ALC circuit.

Experimental compander circu it
Shown in Fig. 11 is the schematic for a

circuit you may use to experiment with
companders. The circuit uses a NE570 or
NE571 (or SA57 1), and prov ides one
channe l of compression and one channel
of expansion. In addi tion, the compres­
sion channel may also be configured to
function as an ALC circuit merely by flip­
ping a switch. Full-size printed-circuit

'artwork is shown in the "PC Service"
section of this magazine, and the compo­
nen t-layout diagram for that board is
shown in Fig. 12.

Space has been reserved on the PC
board for RC pre- and de-emphasis net­
works. If you have no need for them,
simp ly insta ll jumpers JUI through JU4;
JU5 should be installed in any case . R-E

COMPRESSOR/ALC
INPUT

r

THE COMPLETED COMPANDER let's you make
recordings with wide dynamic range and less
noise.

-C2- J
COMPRESSOR/ALC

OUTPUT EXPANDER
INPUT

FIG. 12-COMPONENT·PLACEMENT DIAGRAM for the experimental comp ander circui t that is shown
in Fig. 10.

is connected to the input. A sample circ uit
is shown in Fig. 9.

The circuit functions as follows . As the
amplitude of the input signal increases
above the crossover point, the gain of the
~-G cell decreases proportionally, and
that keeps the output level constant. As
the amp litude of the input decreases be­
low the crossover point, the gain of the ~­

G ceil increases proportionally, which
again keeps the output amplitude con-



Learn micro-processing with the new

MICRO ..PROFESSOR IP the differences between up and down
counters: in the down-counter, the clock is
driven from the Q output, while in an up­
counter the clock is driven from the Q

output of the preceding stage. In Fig. 8,
the state of the signal at the MODE input
determines which output drives FF2.

Gates Gl and G2 are AND gates whose
outputs will be high only when both in­
puts are high. One input for Gl and G2 is
taken from Q and Q . repectively. The
MODE input is used to provide the second
input. For G I , that input is first inverted
and then fed to the gate; for G2, that input
is fed directly to the gate.

When the MO DE input is high, a low is
fed to GI and a high is fed to G2. In that
situation, the output of Gl is always held
low, while the output of G2 is high whenQ
is high, and low when Q is low. The out­
puts of the two gates are then OR'ed to­
gether and fed to the clock input of the
next stage. In the situation just described,
the counter is a down-counter because the
clock input of the next stage (FF2) follows
the Q output of FFI .

When the MODE input is low, the op­
posite occurs. The input to Gl is high and
the input to G2 is low, and the clock input
of FF2 follows the Q output of FFl.

Of course. there are many other types
of counter circuits, including those with
division ratios other than 2, 10. or 16.
Also, while all of the counters that we've
presented thus far are decodable, some are
not. Such circuits can not be used to pres­
ent numerical data, but are useful for pre­
scaling and other applications.

Clocking considerations
Thus far, we've proceeded as if the tim­

ing of the clock pulses was not critical. if
you stick with clocking frequencies of un­
der 1MHz and pulse widths of over 1 us,
that is indeed the case. Otherwise, there
are certain timing parameters that you
should be aware of. Those parameters are
specified by the manufacturer, and differ
for each device. They can be found on the
Ie's data sheet.Let's briefly go over some
of those parameters and what they mean.

The setup time refers to the minimum
time that an input must be stable hefore
clocking occurs. The hold time refers to
the minimum time that the input must be
stable after clocking occurs. Minimum re­
set time refers to the narrowest width pulse
that can be used to reset the device. Mini­
mum clock-high time refers to the nar­
rowest pulse width that can be used for
clocking. Maximum clock f requency is
the fastest clock speed that should be
used. Propagation delay is the length of
time between clocking and a change in the
output state.

Monostable multivibrators, also called
one-shots, are circuits that output just one
pulse for every trigger pulse received.
Next time , we' ll turn our attention to
those interesting circuits. R-E
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the present value is loaded into the coun­
ter, the circuit will increment one step for
each negative-going transition of clock
line CLOCKl.

continued f rom page 76

DIGITAL IC'S

FIG. 8-AN UP/DOWN COUNTER.The direction
of the count Is determined by the state of the
MODE Input.

Down counters
The counter circuits presented thus far

are up-counters; that is, they increment
one step for each active transition of the
clock line . A down-counter, on the other
hand. decrements for each active transi­
tion of the clock line .

Figure 7 shows an example of a base-16
down-counter. Note the difference be­
tween that circuit and the base-If up-

PRESET

FIG. 7-IN A DOWNCOUNTER, the count decre­
ments. Thus, the count after 0000 is 1111.

counter of Fig. 2. In the up version, the
flip-flops are connected in cascade by
connecting the Q output of the driving
stage to the clock input of the following
stage. In the down counter version, the
clock input of the following stage is driven
from the Q output of the driving stage.

A BCD version can be made using the
BCD counter circuit of Fig. 4 modified in
the same way; that is. all clock inputs are
driven by the Q(instead of the Q) output of
the precedin g stage . Also. the NAND

output resets only the two middle flip­
flops.

Up/down counters
An up/down counter is designed to op­

erate as either an up-counter or a down­
counter, depending upon the state of the
signal (high or low) applied to a special
MODE input. Figure 8 shows the circuit for
a two-stage up/down counter.

To see how that circuit operates, recall-= ,'7:.::.i;' (

KeproClad Is the qulck, easy and Inexpen­
sive approach to home product ion of
quality pr int ed circu it boards. Minimum
Invest~ent required. I,) .:.. " u "

Complete package. I , -~

KeproClad comes =-= ,
packaged-pre·sensl­
tlz ed negative acting
dry film photoresist.
Extremely rugged
yet holds fin e line s.
Availab le In t wo sizes With one or two­
sided copper foil. Develop er Included .
For your loc al distribut or write or call :
1·800·325·3878 1·314·343·1630 (in Missouri)

Kepr o Ci.cu rtSyste ms. Inc .

630 Axmlnlster Drive.Fenton, MO63026·2992
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1..800426..1044
-Ir-,.-,]Fu ll money back guarantee. Y/S4 ' - ":,,a::,

Students, engineers or technicians­
upgrade your micro-pr ocessing skills
with the new Micro-Professor IP.

The MPF-IP features:
• extensive softwa re support
• more bui lt-in memor y
• improved keyboard
• larger display

T hree tutorial guides help cover all
capabilit ies. T he ideal tr ain ing too l!
MPF-IP will deliver you int o the grow ing
world of micro-processing. Invest now!

Plus-FREE GIIT Only $179.95
o Check this box for FREE~
Z-SO Microprocessor ~l
Pr ogramming and
Interf acing textboo k When_~
you order within 7 days. ~- Dept. REI085
$12.95 value. (Include 5326 9th Ave. N.E.
$5.00 postage & Seattle, WA 98105·36 17
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Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

- - -:;1~;;';;";-ConI";- -- -,
26 14 East Adams /Phoenix, AZ 85034 I

Name I
I
I
I

Clty _

State --::--:----c::--:.

Str...t _

GOLDEN SERIES

Invest in the future ofAmerica.
Give to the college ofyourchoice.

.~.~._ _ P.WI OF~~~~.~~
_""_-.:;~~AE ..._~ ~... ..-: '#< _

ALSO ANTENNAS FOR
CORDLESS TELEPHONES

MONITOR SCANNERS

HERE'S A TIP
THAT'S PE~FECT!

AM/FM AUTO RADIO
ANDCS

'Firestill'D
BARE-HANDS TUNABLE
"NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

The kids of today are the doctors
and nurses, th e engineers and scien­
tists, the teachers and journalists,
the leaders of tomorrow.

It will take your company's help
to assure these children a first-rate
college education because today
colleges are having a hard time cop­
ing with the high costs of learning.

Please give to the college of your
choice.

You'll be making an investment in
the best growth market of America.
Send for OUT f ree booklet . "Gu idelines - Hew to
Deveiop an E/fecri \,'e Program 0/ Corporate Suppor t
for Higher Educati on:' Write CFAE. 680 Fifrh Avenue.
New Yo, k, NY 10019. •

Agrowth market.

NEW IDEAS

continued from page 8

use a 74LS14 and eliminate R2. That
resistor is what gives the circuit its
"snap-action," and is unnecessary
wi th a 74LS14, as that IC has the
proper circuitry built right in .

How you wire the cassette inter­
face is not critical, but you should
use a socket for IC1, and connect
all unused inputs (pins 5,9,11, and
13) to ground. That applies
whether you're using a 74LS04 or a
74LS14 for IC1. Make sure you
choose plugs that match your re­
corder's input, output, and remote
jacks. If you'll be using our circuit
with a VIC, you can eliminate the
relay, as VIC's don't control cas­
sette motors. Switch S1 can be vir­
tually any SPST or SPDT type.

Afteryou've gotthe circuit wired
up, check everything over! Revers­
ing pins A1 and 82 on the comput­
er connector could be disastrous!
When you're sure everything is
OK, plug PL1, PL2, and PL3 into
your recorder, turn on the power,
and save a short file to tape. Don't
forget to close S1 when the prompt
appears on the screen. (And al­
ways open the switch when you're
done saving or loading.)

Next try loading your file back
into memory. If you can't load your
file, first make sure it was record­
ed . Rewind the tape, pull plug PL2,
and listen. You should hear a high­
pitched whirring sound. If that's
OK, try connecting an LED
through a 330-ohm resistor to pin
D4 on the computer connector.
With everything hooked up you
should see the LED flicker on and
off rather rapidly. If it doesn't,
there 's probably a wiring error.
Trace out your connections, and if
they still seem OK, IC1 may be at
fault.

Disk owners may find our circuit
handy as a means of backing up
valuable data disks. Just load your
files from disk in the usual manner,
and save to tape similarly. By the
way, very low-cost cassettes don 't
make good storage media for
computer data. Those cassettes
frequently suffer from "drop­
outs." If that happens in the wrong
place, a whole tape could be ren­
dered useless-so don't scrimp on
tapes!-Micheal R. Lockwood

SATELLITE TV

available on a number of satellite
channels. Thus, while the ESPN
numbers are surprisingly high­
considerably higher than with ca­
ble TV viewers-once again no
hard conclusions should be drawn
from the study's figures.

TVRO owner use-patterns.
change with time: although 6.6%
of those surveyed said news was
their most-viewed type of pro­
gram, that number rises to 11.1%
for owners of systems three or
more years old. Interest in sports
programming also declines as
length of ownership increases,
and viewing of religious channels
nearly triples with long-time view­
ers.

continued from page 12

The future
Defining who TVRO users are,

why they buy, and how they use
their TVRO systems is a very im­
portant task for the home-TYRO
industry. That point was driven
home when retail sales of home
systems fell off sharply this past
spring, and several long-estab­
lished equipment suppliers in the
receiver and antenna field found
themselves requesting court pro­
tection from creditors.

The consensus is that the first
1,000,000TVRO systems bought (a
mark reached this past May) may
have been "easy sales" because
buyers were eager to purchase

. after their first exposure to TVRO.
However, fears that the market
may have become saturated are
not supported by the study. What
the study does show is that "shot­
gun" sales techniques, which lack
coordinated market planning and
direction, may not work as well in
the future as they have in the past.

The TVRO distribution chain is
going through a difficult year of
adjustment. Radio Shack is ex­
pected to formally announce their
own line of TVRO hardware in
their September catalog-and that
line will be featured on the front
cover. Other large distribution
outlets also plan entry into the
marketplace during late 1985 and
early 1986, so TVRO selling pat­
terns are going to continue chang­
ing rapidly. R-E
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NEW PRODUCTS

continued from page 42

price of 39.95 .-AP Products, In ­
coporated, 9325 Progress Parkway,
PO Box 540, Mentor, OH 44060.

I

GRAPHIC EQUALIZER, model CY­
SG60, is a 7-band graph ic equa l­
izer/boost er amplifie r, and mea­
sures 1 inch in height. Combi ned
w ith most Panasonic compact

chassis ca r-aud io un its, it fits
snug ly into the dashboards of
many cars that are manufactured
in the U.S.A.

Dual inputs al low the model CY­
SG60to be co nnected to car-aud io
un its with pre-amp output, or to
units with speaker output only. A
total maximum output power of 50
watts, and TH D of lessthan 1% at12
watts pe r cha nnel he lps ens ure
clear sound at high vo lume levels.
A to ne defeatlattenuator switch re­
du ces volume by 20 dB to mute

REPRINT ·
BOOKSTORE

sound output without changing
volume-control settings. The

-= 0 ~~~ ~ ~ ~ ~ ~.~. ~ :2MI
--- - - - - - - - - - --

CIRClE 27 ON FREE INFORMATION CARD

unit's controls are il luminated.
W ith the model CY-SG60's re­

mote power switch, the unit can
be turned on automatically with
the main car audio un it. Efficient
heat d ispersion is provided by a
specia lly designed heat sink. The
suggested retail price is $119 .95.­
Panasonic, One Panason ic Way,
Secaucus, NJ 07094.

Toorder any oftheitemsindicatedabove, check off the
ones you want. Completetheorder formbelow, Include
your payment, check or money order(DONOT SEND
CASH),and mail to Radio-Electronics, Reprint Depart­
ment, 200 Park Ave. South, New York, NY 10003.
Please allow 4·6 weeks for delivery.

CIRClE 28 ON FREE INFORMATION CARD

VIDEO DISPLAY TERMINAL, the
model ADM ttplus, incorporates
all of the features of the model
ADM 11 with additional function
keys and editing capabilit ies.

The ADM 11p/us is compatible
with the Lear Siegler ADM 3A,
ADM 5, and ADM 11, ADDS View­
point and Regent25, Hazeltine
MOO, 1420, and 1500, and DEC VT52
terminals .

If you need a copyof an article that is in an issue we
indicateis unavailableyoucan orderit directly fromus.
We charge 50¢perpage. Indicate the issue (month &
year), pages and article desired . Include payment in
full, plusshipping andhandling charge.

D Special Projects #4 (Summer1982) $4.50
D Special Projects #5 (Win1er 1983) $4. 50
D Special Projects #6 (Spring1983) $4.50
D Special Projects #7, #8, #9 NOT AVAILABLE
D Special Projects #10 (Spring 84) $4.50
D Radio-Electronics Annual1983 $3.50
D Radio-Electronics Annual 1984 $3.50
D Radio-Electronics Annual 1985 $2.50
D How to Make PC Boards $2.00
D All About Kits $2.00
D Modern Electrics (Vol. 1. #1 $2.25

April 1908)
D Electro Importing Co . Catalog $4.95

(1918) (176 pp)
D Low Frequency Receiving Techniques . . . . . $6.00

Building and using VLF Antennas
D New ideas - 42circuits for experimenters . .$3.50
D Descrambler (Jan ., Feb ., 1981) $3. 00
D Descrambling (Feb ., 1984) $2.00

. : .$3.00
. $4. 00
. $4.00

. $3.50
. $3.50

. $3.00

ARTICLE

D Radio-Electronics back issues (1985) $3.00
Writein issues desired ...,.--",

D Radio-Electronics back issues (1 984) $3.50
(January1984 not available)
Write in issues deslred _

D Radio-Eiectronics back issues (1983) .. . .. $3.50
(January, February 1983, May 1983 not available)
Write in issues desired :-::-::-

D Radio-Electronicsback issues (1982) . ... . $4.00
Write in issu es desired, _

D Radio-Electronicsback issues (1981 ) . . . .. $4.00
(Jan., Feb .. March, Dec. 1981 not available)
Write in issues desired _

D Etchyour own PCboards ..
D Hands On Electronics #1 .
D Hands On Electronics #2 .
D Hands On Electronics #3.
D Hands On Electronics #4 .
D VCRRepairs .
D IBMTypewriter to

Computer Interlace $3.00

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

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

Name _

Address _

City State Zip- - - - - - ---

MAIL TO: Radio-Electronics
Reprint Department, 200 ParkAve. South, New York, NY 10003 All payments mustbein U.S. funds
Total price of order -, .. . . .. . .. . .. . .. .. $-----
Saies Tax (New YorkStateResidents only) $-----
Shipping & Handling (U.S. & Canadaonly)(Includes FIRSTCLASS POSTAGE) $1.00 perItem $ - - - - -

All other countries ($2.00 per item, sea mail) $-----
($4.00 per item, air mail). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $-----

TotalEnclosed.. . . . .. .. .. .. .. .. .. .. . .. .. . . . .. .. . . .. . .. . .. .. .. . . .. . . .$-----

This conversation-mode termi ­
nal features 16 function keys for 16
programmable and 16 non-pro­
grammable funct ions, and will
hand le transmissions up to 19,200
baud without handshaking. The
terminal also features three ed it
keys and a break key, which can be
programmed to perform an addi ­
tional seven functions. Editing fea­
tures include character/line insert,
character/l ine delete , line erase,
and page erase.

The model ADM 11p/us is priced
at $695.00.-Lear Siegler, Inc., 901
East Ball Road, Anaheim , CA
92805 . R-E
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PULSE GENERATOR

continued from page 59

Connect an oscilloscope to either the
TTL or the CM OS clock output, set SI to
FREE RUN, and verify that RI and S3 vary
the clock speed as expected. Toggling
switch S8 should invert the output. Next
connect the scope to one of the pulse out­
puts. With S2 in the DIRECT position, R6
and 56 should vary the width of the
pulses , and S5 their polarity. RI and S3
.vary their repetition rate , of course.

With S2 in the EXT. TRIGGER position,
each low-to-high transition on jack 16
should cause a pulse of the .selected width
and polarity to appear at jacks 12 and 13.
Similarly, with S2 in the ONE-SHOT

position, each time S7 is depressed a
pulse of the selected width and polarity
should appear at those jacks.

FIG.3-THE TOP TRACE of each oscilloscope
photograph shows the pulse output, while the
bottom trace shows the clock output. The pulse
output In a Is direct, while that shown In b Is
delayed by about 7 microseconds.

You'll need a dual-channel scope to test
the delay function . Place S2 in the DE­

LAYED position . Connect one channel to a
clock output and one channel to a pulse
output. If your scope has a separate SYNC

input , connect it to the pulse generator's
SYNC OUTPUT jack, 11. Now by varying S4
and R8, you should be able to vary the
length of time (from I J-lS to 100 J-lS) that
the pulse train lags behind the clock out­
put. Figure 3 shows two oscilloscope pho­
tographs, one showing zero delay, and the
other showing a delay of about seven us .

When everything checks out , mount

the PC board to the chassis with short
standoffs, tighten all hardware, and screw
the cabinet together.

Practical applications
Our pulse generator may be used to

troubleshoot or test already-existing
equipment; it may be used to aid the de­
sign of new equipment, and it may also be
used for experimental and educational
purposes.

For example, the pulse generator could
be used to troubleshoot a high-speed
clocked-logic system that seemed to be
missing pulses and giving erroneous out­
puts . You could disconnect the system
clock from the piece of equipment under
test, and then substitute the pulse gener­
ator's clock output. Then, by running that
device at a slower rate-perhaps one pulse
at a time-you would find it easier to trace
a signal through the system . That sort of
procedure won't always work; NMOS mi­
croprocessors, for example, often cannot
be run below about 250 kHz. But you can
usually slow things down enough to be
able to see what's going on better than at
the full clock rate .

You can use the pulse generator to ex­
periment with shift registers and counters .
Wire up your circuit on a solderless bread­
board and single -step through all logic
states.

For example, suppose you have a cir­
cuit built around a 4018 presettable di­
vidy-by-n counter. That IC has five "jam"
inputs and five (complemented) data out­
puts. The outputs may be recycled, in
various combinations, to the Ie's DATA

input, allowing division of the input clock
by any ratio between two and ten . The
only hitch is that division by an odd ratio
(three, five, seven or nine) requires use of
an external AND gate.

Anyway, suppose your design requires
outputs that cycle from four to nine and
then reset (i.e ., start counting from four
again). You have wired the circuit up, but
there is a bug; the circuit counts from four
to eight and then resets . Feeding the pulse
generator's output to the 4018's clock in­
put and monitoring the Ie's outputs, you
discover that you have forgotten to AND

the 04and 05outputs .
To synchronize pulse output with an

external clock , connect the clock to 16 and
place S2 in the EXT. TRIGGER position . If
you need one output pulse for a predeter­
mined number of clock pulses, simply
insert a divider IC between the clock
source and 16. The 4059 is a programma­
ble divide-by-N counter which can be
used for that purpose. That IC can divide
the frequency of the clock fed to it by any
ratio between three and 15,999 . If your
work involves much of that sort of thing,
there is room on the PC board to mount
several extra IC's. You would then mount
appropriate division-ratio selection
switches on the front panel. R·E

REMOTE"CONTROLLER

continued from page 66

The example circuit uses the 4029B up/
down binary/BCD counter, since that is
the most flexible type available. Not only
is that counter capable of counting up or
down, but it can count in either straight
binary or BCD formats. In addition , it is
presettable and cascadable. If the alter­
nate counting format is not needed , the
similar 4510B or 4516B binary counters
can be used.

Whichever of the three counters is
used, a single device will give a total of 10
or 16 steps. All three types can be cas­
caded to a second counter, giving 100 or
256 steps . One continuous command
should be used to step the counter up, and
a second to step it down. Gating could be
added to prevent over- and under-flow by
disabling the UP enable when the max­
imum count is reached, and disabling the
DOWN enable when the all-zero state is
reached .

That type of decoder could be used in a
number of ways, the most flexible of
which is to interface its outputs with a
resistor string or an IC digital -to-analog
converter to obtain an analog voltage out­
put. A series of optocouplers and such a
resistor string could be used in standard
0/A format to replace a potentiometer on
the controlled device.

The data port has been left out of this
discussion, since it is meant primarily to
carry channel numbers , tuning frequen ­
cies, and other numerical data . However,
if the controller is converted to single­
digit operation, another BCD or hex I-of­
n line decoder could be added via that
port, giving 20 or 32 separate enable
lines .

There are a number of methods that can
be used to interface the CMOS outputs of
the various decoders to the controlled de­
vice; let's examine some of those next. If
the device is digital and uses a matching
5-volt supply, often the outputs can be
directly connected. However, if more cur­
rent is needed, power drivers such as tran­
sistors must be added to the CMOS
outputs. If different voltages are used in
the controlled device , either power driver
IC's or optocouplers must be used . Light ­
duty reed relays can be used without spe­
cial driver circuitry.

It's now up to you to take the
14457/14458 remote control system and
use those output devices (or a system of
your own) to interface it to what ,you want
to control , be it a TV, VCR, stereo, cable
tuner, CD player, computer, or any other
device or circuit that you can think of.
Whatever that device or circuit is, it can be
controlled by an invisible beam of light or
an ultrasonic wave linking the two halves
of this system! R-E
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MARKET CENTER

CLASSIFIED AD ORDER FORM

Torun your ownclassified ad. put oneword on each of the lines belowand send this form along with your check to:

Radio-Electronics Classified Ads, 200 Par k Ave nue -South, N .Y., N .V. 10003

PLEASE INDICATE in w h ich cate go ry of c lassified advert isi ng you w ish your ad to appear. Fo r
special headings, there is a surch arge of $20.00.
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale
( ) Education/Instruction ( ) Wanted ( ) Sate llite Television
( )

Special Category : $20 .00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(N o refunds or cred its for typesetting errors can be m ad e unless you clearly print or type your
co py.) Rates indicated are for standard style c lassi fied ads o nly. Se e below for additional
charges for sp ecial ads. Minimum : 15 words.

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($37.50)

16 ($40 .00) 17 ($42 .50) 18 ($45 .00) 19 ($47 .50) 20 ($ 50. 00)

21 ($ 52.50) 22 ($55.00) 23 ($ 57 .50) 24 ($ 60 .00) 25 ($62.50)

26 ($ 65.00) 27 ($67 .50) 28 ($ 70 .00) 29 ($ 72 .50) 30 ($ 75 .00)

31 ($77.50) 32 ($88.00) 33 ($82.50) 34 ($85.00) 35 ($87.50)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.) :

Card Number Expiration Date

/
Please Print Name Signature

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITIED WITHOUT THIS INFORMATIONWILL NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offerin~ commercial products or services)
$2.50 per word prepaid (no charge for zip code)...MINIMUM 15 WO OS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year: if prepaid. NON·COMMERCIAL RATE: (for
individuals who want to buy or sell a personal item) $2.00 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50¢
per word add itional (20% gremiUm). Entire ad in boldface, add 20% prem ium to total price. TINT
SCREEN BEHIND ENTIRE 0: add 25% premiu m to total price. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD: add 45% ~remium to total ~rice. EXPANDED TYPE AD: $3.75 per word
pre~aid. All other items same as for STA DARD COMM E CIAL RATE. TINT SCRE EN BEHIND ENTIRE
EX ANDED TYPE AD : add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD : add 45% premium to total price. DISPLAY ADS: 1" x 2W'-
$270.00; 2" x 2V.-$540.00;3" x 2W'-$810.00. Gene ral Information: Frequency rates and prepayment
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.

BUSINESS OPPORTUNITIES

INVENTORS!

prices: LNA , 201E. Southern, Suite 100, Tempe, AZ
85282.

ElECTRONIC
ASSEM BLY BUSINESS

BIG
PROFITS

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.

MECHANICALLY inc lined individ ua ls desiring
ownership of small electronics manufacturing busi­
ness-without investment. Write : BUS INESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

STOCKS! For Apple lie. Have sharp, easy-reading
charts to supplement your investment information.
User-friendly, failsafe software. $20.00 or request
brochure: THE OUTSTANDING MACHINE, 23890
East Summit, Los Gatos, CA 95030.

INDEPENDENT dealer! Get highly profitable top
qual ity produc ts at dea ler's price. $12.00 mem­
bership fee immediately covered by free sample of
$19.95 solderless breadboard. CENTURY INTER­
NATIONAL Box 29762, Dallas, TX 75229 .

Start home. spare time. Investment knOWledge or
experience unnecessary. BIG DEMAND assem­
blin9 electronic devices, Sales handled by profes­
sionals, Unusualbusiness opportunity.

FREE: Complete illustraied literature
BARTA, RE-O Box248

Walnut Creek. Calif. 94597

TV shop sales and service, established business
owner retiring , central Virginia. Call (703) 972-7027,
after 8:00 p.m..

US $8.00 including disk, thousand name brand pro­
grams for App le , IBM -PC, details U.S. $1.00 ,
RELIANT, P.O. Box 33610, Sheungwan, Hong
Kong.

FREE descrambler plans your choice either pur­
chase: my Dish featured Canada's Electronics To­
day Magazine , ma nual & blueprints $19 .95.
Videotape: installing and improving your satellite
recept ion $24.95. Information : SOTHIS SATEL·
LITE . Box 7117, Station A. Saint John N.B.• Canada
E2L4S5.

BURGLAR alarms-Booming business. Get in
now. Information package $2.00. DYNAMIC SE·
CURITY P.O. Box 1456-NR, Gran d Rapids, MI
49501.

SATELLITE television components, huge savings
contact FORCE ONE SYSTEMS, 120 16th N.W.,
Canton, OH 44703 . (216) 456-0259.

PROJECTION TV...Make $$$'s assembling proj-
ectors...Easy Results comparable to $2,500.00
proj ectors Your t ot a l c o s t le ss than
$2 0.00 Plans, 8" lens & dea lers' information
$17 .5 0 lIlustrat ed informat ion free . .. MAC-
ROCOMA·GCX, Washington Crossing , PA 18977.
Creditcard orders 24 hours (215)736-2880.

SATELLlTE·TV systems from $449.00 wholesale,
retail $995 .00, dealers wanted . (714)891-5479,
WHOLESALE , P.O. Box 8040, Anah eim, CA
92802 .

E-Z satellite kit, computer print-out of your location,
2" liquid compass, inclinometer. MasterCardiVisa.
IN-X-SALES , Bo x 45 , Tilt o n , NH 0 3 276 .
(603)286-3082.

SATELLITE system $595.00 complete information
$1.00; color cata log $2 .00 . STARLlNK, INC ..
2603-16R, Artie, Huntsville, AL 35805.

SATELLITE Channels Newsletter. Get the most
from your dish! Details, sample $2.00. BOX 312,
Dighton, MA 02715.

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.

THE LNA specialists! Brand name, lowest noise,
lowest prices! We will not be undersold ! Send for

SATELLITE TELEVISION
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. 21T, Tempe , AZ 85282.
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ZENITH SSAVI CABLE READY (DEALER PRICEBASED ON5 UNITS) 225.00 185.00 ea.
SPECIFY CHANNEL 2 or 3 OUTPUT Other products available - Please Call

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby declar e under
penalty of perjury that all products purc hased, now and in the future,wi ll only be used on cable
TV systems with proper author ization from local offic ials or cable company officia ls in
accordance with all applicable federa l and state laws.

PLEASE PRINT

DEALER
10-UNIT
PRICE

90.00 ea.

58.00 ea.

76.00 ea.
72.00 ea.

18.00 ea.

TOTAL
PRICE

o Mastercard

29.95 18.00 ea.

24.95 14.00 ea.

Calf for specifics

199.95 125.00 ea.

179.95 115.00 ea.

139.95 70.00 ea.

109.95 58.00 ea.

109.95 58.00 ea.

119.95 62.00 ea.

o Visa

TOTAL

Price
Each

SUBTOTAL
Shippin g Add
$3.00 per unit

COD & Credit
Cards - Add 5%

Output
ChannelItem

_ _ _ _ _ _ Zlp _

o Money Order

California Penal Code #593- 0 forbids us
from shipping any cable descrambling unit
to anyone residing in the state of California.

Prices subject to change without notice.

Quant ity

WANTED:, Old, new. tubes, speakers, amplifiers,
Western Electric, RCA, Telefunken, Mcintosh, Mar­
antz, Jan , Quad , Tannoy, Altec, Dynaco, (713)
728-4343. MAURY , 11122 Atwell, Houston, TX
77096.

TUNEABLE notch filt ers, brochure, $1.00. O.K.
VIDEO, Box 63/6025, Margate, FL 33063. (305)
752-9202.

CORDLESS·phone interference? We've got the an­
swer. Have a radar speeding ticket? We can help.
Home phone extension in your car? Youcan have it.
50-page color catalog airmailed $3.00. DBE, P.O.
Drawer G, Waikiki, HI 96815. MCiVlSA orders (808)
395-7458.

INDIVIDUAL photofact folders. No. 1 to no. 1400,
$3.00 postpaid. LBT , 414 Chestnut Lane, East
Meadow, NY 11554.

Free AC adapter (limited offer) withAssort­
ment # 103-Toko coils 144LY-120K,
520HN-3000023, BKAN-K5552AXX(2); PCB
Transistors 2N3904(2), BFQ85 (Sub); IC's
7812,74123. MC1330A1P; Diodes IN914,
IN5231B. Only $25.00. Coils (only) $8.001
set. Free shipping ..MCNISAICOD. Toll free
1·800-821 -5226, Ext. 426(orders).JIM
RHODES, INC., 1025 Ransome Lane, King­
sport , TN 37660.

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. Suppl ies, components,
schematics. Send S.A.S.E. for Catal og. STEIN­
METZ, 7519 Maplewood Ave., RE, Hammond, IN
46324.

TUBES, new, unused. Send self-addressed, stamp­
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, WI 53201.

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 , Dep t. R, 472 East Main Street ,
Patchogue, NY 11772, (516) 289-2520.

TI-99/4A software/hardware bargains. Hard-to-find
items. Huge selection. Fast service. Free catalog.
DYNA, Box 690, Hicksville, NY 11 801.

WHOLESALE MATV/CATV equipments, antenna,
accessories, cartridges , radios, speakers, cables.
(718) 897-0509, D&WR, 68-12110Street, Flushing,
NY 11375.

FOR SALE

DESCRAMBLERS for downconverters. High gain.
Send $2.00. RB ELECTRONICS, P.O. Box 643,
Kalamazoo, MI 49005.

FREE catalog featuring scanner accessories, car­
rierlsubcarrier detectors, voice scramblers, unusual
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA
30520.

THE Intelligence Libr ary-Restricted technical in­
formation & books on elec tron ic surveillance, sur­
veillance-device schematics,lock-picking , in­
vestigation , weapons , identification docu­
ments, covert sciences, etc. The best selection
avaiiable. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11 354.

RESISTORS V4W,'hW5%C.F. 3 cents. 1%MEt al­
films, custom wirewo unds, capacitors and other
c o m pone nt s . JR INDUSTRIES , 58 3 4-H
Swancreek, Toledo, OH 43614.
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FREE importer accessories catalog. video audio,
others. With business card write. 17 Banner Court,
East Brunswick. NJ 08816.

FREE catalog. Electronics computer handbooks ali
available on free trial examinatio n! PRENTICE­
HALL B&P. Englewood Cliffs, NJ 07632 ; alten:
Frank Roes.

FREE Freight On
All Orders
Over $25
Under $25 add
$2.50 per order.
Minimum ortler $10.

57 .95
$8.45
$8.95
5g.45
59.95

SN 60/40 Rosin Core (RA)
One lb. Ree ll
16 s~ (.064l
18 s~ (.048
19 s~ (.04 0l
20s~ (.036
21 swg. (.03 2)
'I. lb . Reel.
22 swg. !.02 8l $5.95
24 swg. .022 57. 95

SN 62 (2% Silver)
Rosin Core
21 s~ (.03 1) 519. 9 5

FR EE DmlderingWick
With each pound of solder

• CIled< • Money Orde" • VISA
• MasterCard NY St. '~ UI

T ~ ~~eYes w:.

~
call TOLL FREE

" 800·645·4808
POb£68RJen1c.Ny 11753 ~ Ittrs IS161334-166O

MICROWONDERLAND.Commodore comp uter's
parts! CMOS coolers for 1541drives! KIM-l comput­
ers, accessories! Thousands other ICs! Discounts!
Catalog-53.00! K. BOUFAL-CONSULTING SER­
VICES. 244 Fitzwater. Philadelphia, PA 19147. (215)
925-6469.

TUBES $2.49. Send SAS.E. for newly expanded
lists. ADNF, 6690 7-Mile, South Lyon, MI 48178.

ZENITH SSAVI Manual. Original manual used by
technicians. Theory of scrambling, schematics
parts list. repair for UHF and cable. For speedy
delivery send $15.00, cash or money order. BAY
STATEELECTRONICS . P.O. Box 263. Accord, MA
02018.

Multi-Chann ell .9to 2.7 GHz
40dB Gain True Parabolic 20 Inch DI.h

Compiete Sy .tem $84.95 (Shipping incl. )
Dealersh ips. O ly . Pric in g. Repl acemen t Part s

Phllllps·TBCh Electronics
r.O. BOl 34n2 • Phoenlx. AI85087
(8021M7-7711O IS3.00Cntlil.1Iphon. ordm l)
MasierCard • Vin • COO',

ATTENTION: looking for surplus test equipment?
Have voltmete rs . signal generators other types
equipment. J .B . ELECTRONICS. 9518 Grand ,
Franklin Park, IL 61031. (312) 451-1750.

"TECHNICIANS do things engineers only dream
of." Giant bumper sticker $2.00. FABIAN INTER­
NATIONAL , P.O. Box 925. Hull, MA 02045.

CABLE units starbase $109.95. Hamlin MLD-1200
5109. 95 . OM C/N-12 $89.95. Z-TAC (31n acut)
5209.95. Outdoor quality notch filters $29.95. Send
SA S.E. for product fl yer to LUNAR ELEC­
TRONICS P.O.Box 662. Hunt Valley. MD 21030

FREE National Semi Conductor" pocket calculator
and catalog of car stereo, C.B.'s radar detectors,
alarms, accessories. Dirt cheap! Send $4.00 for
postage and handling.ELECTROMANIA, 51B Sun­
rise Hwy, Lynbrook, NY 11 563.

,
AUTOMOTIVE Security Catalog. new state of the
art technology. Send 52.00. Electrify your car plans.
$18.00. ABSTRACT ELECTRONICS , 19200
Schoolcraft, Detroit. Ml 48223.

LIGHT chasers. colo r orga ns, rope lights. As­
sembled . kits. DESIGN SPECIALTY, Box 1995,
Huntington Beach. CA 92647 .

222 PROGRAMS, practical BASIC Compute r
Book. 288 pages. 59.95 . ARCsoft, Box 132RE.
Woodsboro, MD 21798.

COMPUTERS . inexpensive IBM kits, Apple parts.
expansion cards. KOMPUTECH, Box 597, Alexbay,
NY 13607, (613) 476-7523.

CABLE-TV converters and descramblers. Low
prices, quality merchandise , we ship C.O.D.. Send
52.00 for catalog. CABLETRONICS UNLIMITED .
P.O. Box 266, South Weymouth, MA 02190.

TEC HNICAL books. Electronics. robot ics, radio .
Catalog 52.00. KEATS COMPANY, Box 796 STN.
A. Scarboro, Ontario. Canada. M1K 5C8.

CABLE-TV converters and equipment. Plans and
parts. Build or buy. Free information. C & D ELEC­
TRONICS , 626 Flowerdale. Dept. RE. Ferndale, Ml
48220.

LASERS and nightvision surplus components. Free
catalog, M.J. NEAL COMPANY, 6672 Mallard Ct.
Orient, OH 43146.

SHORTWAVElisteners! Free info sheet for SAS.E.
RADIO WEST. 3417 Purer Rd., Dept RE, Escon­
dido. CA 92025 . (619) 741-2891

SURFACE mount capacitor kit, over 100 chip caps.
Assorted popular values in compartmented tray.
Send 524.95 to : SMS ENTERPRISES, P.O. Box
2417. Newport Beach, CA 92663 or call (714) 779­
0154. v tsa/Masteroa rd,

GET information and parts straight from manufac­
turers. $4.00 for the address book. IWS, Box 19810,
Indianapolis. IN 46219-0810.

CABLE TV converters-All major brands. Wireless
remotes with volume,wired remotes. Cable and Vid­
eo accessories. Cablemaster distributor. Lowest
prices. Ship C.O.D.. Catalogs 53.00, SONE ASSO­
CIATES. 5 Broadway, Suite 201, Troy, NY 12180.
(518) 274-0608

CATALOG: TV descrarnblers . microwave convert­
ers, satellite systems, many types, kits or built .
$1.00. MINUTE KITS, Box 531, Westchester SQ.
Sta., Bronx, NY 10461.

CIRCUIT boards : Your artwork. quick delivery. rea­
sonable . ATLAS CIRCUITS , Dept. A, PO. Box 892,
Lincolnton, NC 28092. (704) 735-3943.

74 126
74 151
74 163
74365
74393

74LS 158
74LS257
74 LS257
74 LS273

l00. N 10 l 000Y

~~:: I':'~ 55195
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UHF-TV PREAMP
(As leatured in Radio ElectronICSMarch/
May artICle• • 198 2)
This inexpenSive antenna mounted pre '
amp can add more than 25 dB of gam to
your system. Lot s of sat isfied cus tomers
and ,epeat orders tor this high qu alIty kit.
which includes all component part s. PC
BD. ea.e.Power Supplyand Balun S34.50
Assembled Ve"ion $57.50

MODEL 705 Digital Multimeter

Cypher IV Mlcro-Controiler Kit· 5129.50
· 4 MH z. a-Bit MlCroprocessor '
INAT 1NS80731
• Control BaSIC Int erpreter On-Chip
• Auto- Start Ope ration At Power-On

: ~~~k~~:~~~~g~lt~T~ ~~~~a~ lmk
. 24 Br-Dlrecttonall /O l ines (8255AI
• RAM Memory-2K Expa ndable To 16K
• Eprom Memo ry-Expa ndable To 16 K
• Built In Eprom Pr~rammer

: b~~6~:ln~~~II_~i~~ntf~~t~7~~kUP

74SC374- D Type Fhp- Flcp. Non/tnv
74SC533·Transpa rent latch- Inverted
74SC534-D Type Fhp-Flop. Inverted
74 SC540·Octal Buffer/Line Dnv er-Inv
74SC541 -Oc tal Buffer /line Driver-NI l
74SC563-Transparent Lat ch. Inverted
74SC564·D Type Flip-Flop. Invert ed
74SC573·Transpa rent Latch. Nc n/l nv
74SC574-D Type Flrp-Fl op . Notvt nv
Data Book For All Abov e e's 2 50

::~~S~:5~;~~~~~~~~~ 8~~&ni~
All Kits Conta in 5 F Con nec to rs. ¥oo to 75
OHM Balun. 300 OHM Termmal Block 2 Ft
750HM Palch Coo1 2 F1300 0H MT w,n Lead
Nylo n Cable Ties. And UHF Antenna
Mod el . 4 124-$2.95 Includes All Of
The Above Plus 25 Feet Coax ial Cable And
Mounting Hardware For Indoo r WatllCelhng
Insta llatio n
Model . 4880-52.9 5 Includes All Of
The Above Plus 25 Feet CoaXial Cab le And
Attractive Expandable Pore/tj- Bou For
Easy Indoo r Insta llation
Model . 484 5-53. 9 5 Includes All Of
The Above Plus 65 Feet Coaxial Cable And
All Necessary U-8011 Hardware

T_a: MICRO-MART accepts Visa. MCandtelellhooe COO's MlnlIOOm order $10.00. ShIppong-­
US orders. $2.00 Canada and other COlIltnes $3.50 (Includes ins) Shlplllllg rat. adJUstedwhere
applicable NJ residents add 8% sales tax.
Ile.D·mT • 501 CEmALIIE., WEITFIELD• .., D7D1D • (20111&"'011I

20Cent(.20) 74SCXX
Series Special
• Oct_I Interface Circuits
• Equivalent To 74LSXX serle.
• Low Power tSO-CMOS Technology
• Short Propag_t1on Delay
• Improved Nol• • Margin.

;l~~~3~~fr~k 1~~~:3g~~e~~~~~~d
74SC 138-1 Of 8 Inverted Decoder
74SC139· ' 014 Inverted Decoder
74SC237-1 Of 8 Non·lnvert ed. ealched
74SC238·1 Of 8 Non-Inverted
74 SC239-1 0 14 Non-Inverted
74SC240-Octal Butf er/Line Driver-tnv
74SC24 1-Oc tal Buffer /L ine Driver-N I l
74SC244-Oc tal Buffer/Line Drl ver-N/I
14SC24 5-Oc tal Bus Franscerve r-Ncn "l
74 SC3 73 -Transoa rent Latch-Ncn/ Inv

Ch,p Caps-.~et 014. 2 Each 2.7 & 3_3pl-l .00
.33ul 100 V D,p Mylar . _.. .. _.. .. .. 1011.00
1.000 PC ReSistor Ass't(30Va[ues) 1/2W-$3

~~~~:~~I~~~~(~ iC:S2)·.: 7N6:gg
~r~~~c'it~I~X/,{~tFt;; ~~~~~i~r3/~2~~0/ 1 ?~

~~~~~~~: ~oe~s~~~6~ nD:~~;;f~ rF'ci Oet . :~~
TVKnobs.. .. .. . _. 15/ 1.00
Ammete r 1(} 15 A.C. Amper es) 4 .95
Vall/OHM Meter MVMNT 10-1K OHM.

0-300'll .. .. .. . .. 2.95
6V Miniature Gea r Mot or ~ __. . _ _ 50
RFChokes-l .8uh, 8.2uh. 12uh, 22ul>-I 0/ 1.00
22/44 Pin Edge Card Connec to r . .. .., .50
34 Pln Conn edorlFor Drives)W/H ood . . . . .75
BNC "r Connecl or (UG-27 4) ... .. .. 95
Mixed Co nnec tor Ass·t . . . . . . . . . . . 10 /1 .00
1.5AMP 50V 8ndge~. T0-5 Pkg) .. . . .50

~~~~~W~~I~:'\'en1fc~~';ll E'ac~
22 1·42 . 22 1-43. 22 1-45 . 22 1-48. 221-69,
22 1-79, 221-87. 22 1-96, 22 1-104. 221-105.
22 1-106.221-140

~~&~~~~~t:'~DJ.;:;; ~~~m~
Win egard 4 Bay Bowt ie UHF Antenna· 19.50
IC Sto rage (Buti'/. Box (Hold.) 30 lC's·1 .75

\"~~~o~. ~~ oJ~:nU~K ~~ b~ro~
~~~1'b3\'?or~~~ 1~~~ \"r1c~=
l 00 0HM, 11<, 101<, 251<,~I<, l~K . .. 4/51
Heal Sensrttve SWllch/1SO' C 1011.00
Mixed Co il Ass't . 10/ 1.00
Buzzers . . . . .. . . . . . . . . . . . 3 / 1.00

g~:~ ~:::::~; I~Jo% :::::::::: :: :: ~gngg
1~~'WJ~t'E!'8 ;,vi ii';il! '1;, ReSisio~?dJi~
MRF901 (Hobby Grad<H)()llbl3<J<q .. . 1011.00
IC As.·t(Houby Grade. SOme Marked)-30/5 1

L",, !~~~ . .. ~?
LM3900 45
AW.F~ . Radio IC In~04 ~/Specs-,~~~~~

IC Socke..
8 PIN/ .07 14 PINI .13 16 PIN/ .16

18 PIN/ .17 20 PIN/ .19 22 PIN/ .2 1
24 PIN/ .22 . 28 PIN/ .24 40 PtN/ .39
7 Seg me nt O,splay( 3 " Co mmo n Cat h) .. .15

tr~~~:LtJ'D~~'~~ ( '~: '.~~.~.m~.~~~~). 3/1:~
Jumbo Red LED's·Dlffused Lens. Prime (TI).
All l00"b Pflme-15/51 .100/56.1.000 /557.50
LED Mount Ing Clips & Ring s 15/1 .00

~TnX:~~:~~e~~~c~~~;g;~~<;,~a~~4F~~
Dip SWltc h-12 Posmo n 2/ 1 00
DIp Swrtc h-B Poemon . . , . . . . 4/1 .00
Keyboa rd Push Butt on Tops . . _ .. 30/ 1.00
AudloCable 30 FeeV1 .00
22AWG Wire . . 50 Feel/1. 00
27AWG Wire 50 Feel/l .00
Mini Lubnc ator (& Lu bricant) . . . .. . . . . 1.00
Molex P,ns(7 PJn/Stnpjl 00/52.500 /S4.1K/56
Clock Mod ule-Crystal Cont rolled. Green
Dlsplay/12VDC1Tlnle se l SWitcheslD ata-4 .95
Rotary SWitc h 15 Posrnoo, 5A 125V)-311.oo

¥~a5n~3~1 ~~~a~~r:d~~8~~~~I~~~_~.~~
11 LED Bar Graph DI.play-2-3/4" . Recl
LED,.(SPOC,!XRed.Grn.Ambl Specs . . . 2 69

ar.~nF~"ifl:;J~~~~~~~OfS;:;;.C~8t
~~UPI1~~I~r~~f~~~~~~V.~~~.~ . . : ~ :~g
12V Center Tap Transformer 250
Min i AudIO Transformers. . . 10/ 1 00
1N4007 .. .. .. _.. 2011 00

1~gg~~I~88~1 ~:::~ : .:: ': ':. 18;188
Zener Diodes-20V 1W . . . 30 /1 00
Zener Dlodes-13V 1WGlass. .. 30/100
25600KC Crvsta!. . .. ...... _ . _. 50
3579545 Color Burst Crystal fHC·18) 50
1 0 Mhz Crystal . . . . . . . . . . 1 95

~8.~~~~'1~~~s iBern)'.. .. .. 1O/ ~ ·gg
T0-18 Heal SlnksIBern) ...... ... 10/100

~~~~r~~:~~~I~r~~~cCap • .( Ai~J~62
0022ul lOOV!'82) .. .. .. . .. 30/1 00
0027ul lOOV 272) .. . . . 30/ 1 00
0033ullOOV 3321. .. . 30 / 1.00
0039ullOOV!392) . .. . 3011 00

88~~~: 199~ ~m .:. ': . ~g; ~ gg
:l~,'igf t~~~(~~~:) ..':'.' .. ~g~ ~ gg
1000uf 185V TWist l ock 1.00
3200uf SOV(Ideal For Power Supplles)-1.oo
5600u125V (Camp Grade 3' 5/8 "X 1)-3/1 .00
.1uf 50 V Monollthlcs 10/ 1.00
.22uf 50V Monollth lcs . _ 20/ 1.00

15 Pin Header & M at in g Socket ,
Vert MT/ PC
.156 " Ce nte rs. .... . .. . .. . .. .. .. 5/ 1.00
Crys tal Clock Osc illa to r . . . . . .50
Mmiature Speaker, 2" . 8 OHM . .50
Co il a For Radio Elect, Feb . 84 TV
Projoct, Ta ka .'5 r -t , T-2 , L·l (t2uH)
& L-2 (.071 uH) Complet o So l 01 Ail
4 Coil • ..... .. . . .. . .. ..... ......... . . . 8 .50
MC1330- PnmeIMolo) 2/1 00
BFa -a5 I ransistor 1.50
DISCCaps .00 1uf. 20/1 .00
74 123' Pflme(Nat~ . . . . _,_ 3/ 100

:jg~; ~~~ !~:,~!f l : . .. ~~ ~ .gg
2N3904 . .. 10/1 00
2N3906 .. .. . 1011 00
1N914 .. .. 40/100
1N4148 _ ._ 40/100
1N52318 (S.lV.Zene r DIod e) 5/ 1.00
Voltage Regulators(P nmeT0220) 7805.
7812 .7824.7905.79 12-M,xorMalch-3/1 .00

~~ij:I~SW~?:(~~~~~~~~~~ pr;~~/~~
IncluSe Posltlvel Neg & Adrust . .. l~/ l .~
78 L08VoltageR09(DM106.TO-921.20/1 00
PN2222A 20/1 .00
2N3055 . .. 50
2N5308 . .. . .. .. . .. .. .. 20/1 .00
15 Conl( .15) Por IC TTL
7403 7442
7404 7450
7410 7474
7437 7476
7438 7495
7440 741 07
15 Co nI (.15) Por IC 74LSXX
74 LS02 74 LS3 2
74 LS08 74 LS74
74 LS10 74 LS86
74 LS20 74 LS153

~o~'13n~~~~k":h~~EfMOS

~~T~I~~IH'; i (i2:6f'iN DIP!~011 .~
2716 Epro m . .. . .. . ... •. . 1.45
2732 Epro m .. .. 1.95
2764 Eprom . 2.45
27 128 EPROM 4.95
256K Dram 150 ns Pnme Hitachi (Idea l For

~2aisu(f}ga~:~:n~~1c,S~7=t.~:: : ~:§~
UON 6 118lUlsp iay u nver Ie -s pecS) _, .85
UDN 6 128 : · " .95
UCN 4116 B-OscI Freq D,vClock 1G-5pecs- 5/ 1
UCN 480 1 (8 Chan a t-Moo LalchlDnverl-l 00
LM339 .. .. .. .. . . . .. .. .45
LM380 IUL N2280) 45

~~~J~(b~~I~ir~,.er·. Motoi :..: ~/ l :~
741J OpAmp(Mln l Olp HI Re tP kgJ 411 00
LM131 0 (Unmarked , Tested Pn me) . .50
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CRT CONTROLLERS

DISC CONTROLLERS

APPLE ACCESSORIES
Pallllil Prt.llr Cerd 49.95
BO-CII. md fDr Appllll+ 149.95
BO-CDI. clnlfDr A"II III 129.95
Chick III BO-CDlumn Cinl 69.95
Slrtll Cerd (cDmmunlcIIIDn) 69.95
CIDCk Cllinder Cinl 79.95
CDDllnl Fin 38.95
PDwir Su"ly 69.95
JDysllck. 29.95
JDYlllck Adlpllr Appll IIc 14.95
RF MldulllDr " 13.95
Disk Orin Full Hlllhi 169.95
Disk Orlnlfz Hlllhi 169.95
CDnlralier ClnI . . . . . . . . . . . . 49.95
Appll Piddles . . . . . . . . . . . . . 5.95
18K ClnI 39.95
18K BII'lI BDlnI 13.95
Ellind-A-SIDI. 34.95
Paddll Adl,,11 " 29.95
KIIII TDuch Pld . . . . . . . . . . . 99.00
Mil icTDuch Pld w/JDysllck 79.95
Klytranlc Klybllnl 219.00
Appl. Keybllnl (Taiwan)•• 149.95

VI EWMAX-80

The right 8O-columncard for your
Apple 11+

• Soft video swilch
• Built-in inverse video
• Shift key support
• 2 year parts & labor warranty

8741
8741
1741
8755

80000
10116·6 . , IUD
10188 19.10

8300
5303 2.9D
5304 1.9D
1307 2.ID
1301 2.ID
1310 3.ID
1311 3.10

68Boo
2 MHz

6II0D I.ID
61102 11.ID
68801 1I.9D
6II0lE 11.10
6881D 5.ID
11121 5.ID
6114D IU D
68845 IU D
6185D 5.9D

68000
6ID DD·1 34.90
61D47 n.lo
61488 IUD
61652 14.10
61661 1.90
61764 17.15
61766 19.15

Z-80

1.15 ZIU·DIlA ..
1.15 lIOA-PID ..
5.15 ZIOA-SID/D .
7.15 ZIDA-SIDIl .
1.15 ZlDA-SID/2 ..
8.15 ZIDA-SIO/I .m Z-80B
8.15 lIOB·CpU .

ZIOB·CTC .
ZIOB·plD 8.15
ZIOB·DART .. 18.15
ZlDI SIO/D 28.15
ZIO SID/2 28.15

1 MHz
610D 2.ID
6102 7.ID
6103 17.ID
6101 IU D
6101E .. . .. I.ID
6101 1.10
611 D 2.10
612D 4.3D
6121 2.10
6121 13.10
614D 11.90
6143 33.10
6144 24.10
6145 11.10
6147 IUD
615D 2.90
6152 5.10
6160 7,90
6162 10.90
6175 6,90
6110 1.9D
6113 21.10

8200
8ZD2 23.9D
1203 31.10
1205 2.ID
8212 1.75
8214 3.75
1216 1.75
1224 2.2D
8226 1.75
8228 3.45
8237 IUD
8237·5 IUD
8231 4,45
8243 4,45
8250 1.90
1251 3.9D
82511 4,45

6500 6500 A
65D2 UD 65021 . .. . . .. .. 5.ID
65D4 6.ID 6520A .. . . ... .. 5.ID
65D5 I.ID 65221 . . . . . . . . . 9.ID
65D7 9.9D 6532A .... .. '" ID.ID
6520 4.3D 6545A .. .. .. .. . IUD
6522 UD 65511 .. ....... IUD
6532 9.9D 6500 B6545 9.9D
6551 I.ID 65021.. .. .. .. . 7.ID

6800

Z-80
lIO·CPU .
lIO·CTC .
ZIO·OART .
lIO·OI1 ..
ZIO'PID .
ZIO·SIO/O .
lIO·SIOIl .
lIO·S10/2 .
ZID·S IO/I .

8000
1031 IUD 1253. .. ....... 6.ID
1035 5.10 1253·5.... .... 7.ID
1031 5.10 1255.... .. . .. . 4,45
INS·ID6D 16.i0 1255·5 . . . . . . .. UD
INS·I D73 21.10 1257.. . . . .. . .. 7.ID
10lDA .. .. .. 3.ID 1257·5 . .. . .. .. UD
1015 4.10 8251...... .... 5.90
1015A-! .. .. 11.90 1251·5. .. . .... 6.10
1016 2UO 1271 69.10
1017' 3 15 MHd .. 151.10 1272 11.ID
1017·2 IIMHd .. 271.10 1274 21.90
1011 19.10 1275 21.10
8011 51.90 8m .. .. .. 6.10

1279·5 .. . .. 7.90
8100 1m 6.45

1213. , .. .. . 6.45
8131 UD 8284 UD
1155 .. .... ... 6.ID 1286.... .... .. 6.45
1155·2 . . . . . . . . 7.ID 1287. . . . . . . . . . 6.45
8156 6.ID 1281 IUD
1115 28.ID 1289 4UD
8115·2 38.9D 1212 IU D

CRT50n IUD
CRT5D37 2UD
Dp1350 3UD
H0415D5 11.10
11C1372 5.ID
Tl1mllA 38.10

2715 38.10
2717 38.10
1143 3UD
1272 IU D
1111I71 22.10
MIII77 22.10
MC3470 UD
UP0785 .. 11.ID

•

74LSOD .23 HLS125 .41 HLS260 .51
74LSOI .24 74LS125 .41 HLS251 .54
74LSD2 .24 H LS l32 .51 74LS273 1.45
HUD3 .24 HU133 .51 74L1275 3.3D
74LS04 .23 HU131 .31 74L1271 .41
74LSD5 .24 74U137 .11 74L12I0 1.15
HUDI .27 74LS131 .54 74L1213 .11
74LSDI .21 74LI131 .54 74LS2ID .11
HLSID .24 74LS145 1.15 74LS2I3 .11
74L111 .34 74LS147 2,45 74LS2I5 .11
HLS12 .34 74LSI41 1.3D HLS211 .11
74L113 .44 74LS 151 .54 HLl2ii 1.7D
74LS14 .51 74LS153 .54 74U323 3.45
74LS15 .34 HLS154 1.15 H U324 1.7D
74LS2D .24 HLS155 .51 74L1352 1.25
74LS21 .21 74L1156 .51 74L1353 . 1.25
74L122 .24 74L1157 .14 HLS353 1.3D
74L125 .21 74LS151 .51 7U1354 1.10
74LS27 .21 HLS150 .51 74LS366 .41
74LS2I .34 74LS151 .14 74L1355 .41
74LS3D .24 H LSI 52 .51 H LU57 .44
74LS32 .2S H LS 153 .54 HU35I .44
HLS33 .54 H LII14 .51 HLS373 1.35
HLS37 .34 74LSI56 .14 74LS374 1.35
HLS31 .34 HLSI5I 1.ID 74L1377 1.35
HLS40 .24 H LS 161 1.70 HLS371 1.13
74LS42 .41 HLS151 1.70 74L1371 1.30
HLS47 .14 H LS170 1.45 74U3B6 1.15
HU41 .74 H LSI73 .51 74L1316 .44
74L14i .74 H LI174 .54 74LUIO 1.15
HLS51 .24 H LS175 .54 74Llm 1.15
74LS54 .21 74LS 151 2.10 74LI315 1.1 5
74LS55 .21 74LIIII 8.10 74Lsm 1.45
74LSI3 I.2D 74LSliO .11 74L1424 2.10
74L173 .31 74LS IiI .11 74LI447 .35
74L174 .34 74LS1i2 .71 HLI4iO 1.10
74L175 .31 74LS li3 .71 74LII24 3.15
74LS76 .3' 74LS1i4 .11 74UI40 2.15
74L178 .41 74LS1i5 .11 74U645 2.15
74LS13 .51 74L1li6 .71 74LI161 1.65
74LS15 .11 74LI1i7 .71 74UIII 1.15
74LIII .31 HLl221 .11 74LS170 1.45
74L110 .54 74LS240 .14 74LS674 1.60
74LSl l .11 74L1241 .11 HLl612 3.15
74LS12 .54 H LlU2 .11 74LIII3 3.15
HUI3 .54 74L1U3 .11 74L1114 3.15
7U115 .14 74L1244 1.25 74LII15 3.15
74LSII .11 HU245 1.45 74L1111 2.35
74L1107 .31 HU247 .74 74UI II 3.15
HUIOI .31 74LlUI .11 74LS7I3 23.15
74LS112 .31 74U24i .11 IILI15 1.45
74LS113 .31 74U251 .51 I IUI6 1.45
74LS1I4 .31 74LS253 .5S IILSI7 1.45
HLl I22 .44 74U257 .51 I IUII 1.45
7U1123 .71 74Lsm .51 25L12521 2.75
7U1124 2.15 HLSm 2.70 25LS2561 4.2D

1611 5.10
1771 IUD
1711 2UD
1713 2UD
1715 22.10
1717 22.10
2143 5.ID
2711 3UD
2713 3UD

UV ERASERS
QUV-T8/1 $49.95

ECONOMY Model

1145 11.ID
6147 ID.ID
61047 23.ID
61145 11.10
722D 3UD
1275 2UD

We will try to BEAT
All Competitor's Prices

CALL for Quote!

STATIC RAMS
!l 01 256.4 450" LiD
!l02 lKI ' 450" .n
!l01l·4 lK11 450" .n
!l0lL'2 IKI I 250" 1.2i
!l1l 25614 450" 2.21
!1I2 256 14 450" 2.21
!114 IK14 450" .n
!1I4-25 IKI 4 250" 1.10
!11H·4 IK14 450" 1.20
!J14L-3 IK14 300" 1.30
!114L-2 IKI4 200" 1.40
!J47 4KI I 55" U5
ilO I 25614 450" CMOS U O
rMS4044-4 4K I I 450" U5
rM14044-3 4K 11 300" 3.45
rM14044-2 4KI1 200" U5
U4118 lKlI 250" 1.15
rMM2016-20 lKlI 200" 2,4i
rMM2016·15 lKlI 150" 2,n
rMM2016·10 lKlI 100" Ui
tM6 116-4 lK.1 200" CM OS 2.41
'M6 116·3 lKlI 150" CMOS 2.11
'M611 6·2 lKII 120" CMOS 5.41
tM6111L1"4 2K II '200" CM OS UI
'M6116LP-3 2KII 150" CMOS 3.41
'M6I1m ·2 2KI• 120" CMOS 6.U
:·. 132 4K1I 300" 2U5
'M. 2I4P-15 IKI' 150" CMOS 7.i5
'M626m·15 IKII 150" CMOS 1.15
'M62I4Lp·12 'KI • 120" CMOS 10.15

DYNAMIC RAMS
:M14027 4K 11 250" 1.45
JPom 4K 11 300" t.ss
.M5210 4K 11 300" 1.15
lK4 101 IK11 200" .41
.M~.m IK. 1 250" .41
1116·20 11K . 1 200" .71
11 16·15 11K . 1 150" .n
111&·12 11K I I 120" 1.4i
:111 11K . 1 150" 5, U5
1164-25 14K . 1 250.. 5, 1.50
1164-20 64K I I 200" 5, 1.75
1114·15 14K .1 150" 5, 2.00
11256·20 256. 1 200" 7.15
11256·15 256. 1 150" 1.15

EPROMS
1702 256 • • '" 3.15
:701 lKlI 450.. 2.4i
:751 IKII 450" 5.10
:71 6 2K II 450" 61 U5
:716·1 lK•• 350.. 5, U5
·MS251. lK.1 450" 5, 3,15
'MS2715 2K I' 450.. U5
'MS2532 4K •• 450.. 61 U5
:732 4K I' 450.. 5, 3,15
:732 A-4 4K I' 450.. 211 U5
:732 A·35 4K I' 350.. 211 U5
:732 A 41II 250.. 211 5,15
:732 A-2 4K II 200.. 211 1.15
:714 IKII 450.. 5, 4.25
:754-25 11I1 250" 5, 4.15
:764-20 IKI I 200.. 5, 7,15
'MS2554 11I1 450.. 5, U5
ICMU754 IKII 460" 5, 17.15
ICMU755 IKI' 350" 5, lU5
:7121·45 11K II 250" 5, 1.15
:7121·30 16KII 300" 5, U5
:7121·25 11K I' 250" 61 10.i5
:7256·25 32KII 250" 14, 24.15



.89
1.39

1.19
5.49

-_-...

150ft.

111K

1I4K 150ft.

EPROMS

Active

MASTERCARD AND VISA are now accepted
for payment of your advertising . Simply
complete the form on the first page of the
Market Centerand we will bill.

New ITEMS New BARGAINS!
FREE SEND TOOAY FOR FREE COPY

OF CATALOG WS -85 AND
SUPPLEMENT • ADDRESS: DEPT RE

WANTED
INVENTIONS, ideas, new products wanted! Pre­
sentat ion to indus try. Natio nal exposit ion. Call
(1-800)528-6050. Canada (1-800)528-6060.X831.

INVENTORS! AIM wants-ideas, inventions, new
products, improvements on existing products. We
present ideas to manufacturers. Confidentially guar­
anteed. Call toll free 1-800-225-5800 for information
kit.

ELECTRONICS technicians' guide to "moving up
the ladder" fast. Find a better job at better pay. Send
$12.50 to: JOHN DAVID PUBLISHING , 121 Lyman,
Springfield, MA 01103.

FAIR RADIO SALES
10 16 t EUREKA · B,,. 1105 · LIMA OHIO, 45802

• • • • • • • • • • • •
CANADA

5651 FERRIER ST.
MONTREAL. QUEBEC

1-800-361-5884

STATIC RAMS

8K x 8 150ft. 1I4K 8.99
FULL LINE OF MICROPROCESSORS AVAILABLE

VVE ALSC> STC>CK. __
• Books e 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 ...

6264

SELF SERVE STORES LOCATED NEAR YOU. JUST CALL...
WESTBOROUGH, MASS. OTTAWA.ONT. ED M O N TO N . A LTA.

366-9684 728-7900 438-5888
BELLEVUE, WASH . TORONTO.ONT. CALGARY. ALTA.

881 -8191 977-7692 235-5300
MONTREAL, QUEBEC DOWNSVIEW,ONT. VANCOUVER. B.C .

731-7441/256-7538 630-0400 438-3321

CIRCLE 51 ON FREE INFORMATION CARD

~• • • • • •USA
P.O. BOX 9100

WESTBOR OUGH, MASS
1-800-343-0874

AU
NEW

2708 1K x 8 4K 5.99 CURRENT

~
2764 3 89 PRODUCTION

8K x 8 300ns 1I4K. PRODUCTS
~ 27128 1l1Kx8 300ft. 128K 5.99

27256 32K x 8 250ft. 2511K 11.89 I~~NTS
27512 1I4K x 8 250ft. 512K 53.99 @ MOTOROLA

. .

10 ' 100
M IN M IN
.50 .45
.59 .50
.65 .55
.65 .53
.18 .12
.19 .13
.29 .22
.29 .22
.55 .49
.59 .49

1000 Pc Min
.05
.14

.22

EDUCATION & INSTRUCTION

TUBES - OVER 2000 TYPESI

;

DISCOUNT PRICES
Parts, supp lies, and literature for

I tube type radios, inlcuding ear ly and
hard- to-find tubes.

. Send $ 1.00 fo r 24 page wholesale catalog .

ANTIQUE ELECTRONIC SUPPLY
688-8 W First 51. • Temoe. AZ 85281 • (602) 894·9503

MEXICO, obtain almost all techn ical books adver­
tised in this magazine in pesos and in Mexico from
Ing. SAMUEL THOMAS, Tel. 533-1833, clave 2754.

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.

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 A/D-D/A interface board. signet
software packaqe; documentat ion. Price $125.00.
COMPUTER·CITY,'467 Saratoga Ave., Suite 269,
San Jose, CA 95129. (408)247-8775.

F.C.C. Commercial General Radiotelephone Li­
cens~. Electronics home study. Fast. inexpensive!
"Free" details. COMMAND, D-176, Box 2223, San
Francisco, CA 94126.

Hig hly Effec l lve Ho me study BSEE Degree Pro­
g ram fo r Experienced Electronic Technic ians
Our New Advanced Plac em ent Program g rants

~
" Credit fo r p rev io us Schooling 8; Profess ional Ex-

perience. Advance Rapidly! OUf 40th Yean
/ FREE DESC RIPTM L1TERATUREI

Cook's Inslllute or Electronics Engineering
, P.O. BOX 20345, JACKSON, MS 39209

189 ..
190 ..
191 ..
198 ..
199 ..
234 .
287 ..
288 .
376 .
398 ..

RECTIFIER
DIODES

100 Pc Min
125 1oooV!2.SA .07
156 1oooV!SA .18

!SO& ~:~~~.!e"~t .29

OUTPUT .s:».
TRANSISTORS ~

SK311S 5 Pc Min 100 Min
165lcm 2.25 1.95

258/~W10 2.25 1.95
283/SK3467 2.75 2.25

2SD1341P/~10?~.. 2.25 1.90

M"DE 1111 USA

aTAllTDlaBt.­
eoo-S24-<MOO

TWX 5010651-2101
IN PENNA. 215·1137-0700

SUPER SAVINGS
100 10 100
M IN M IN M IN
.18 159.. . . . . :16 .11
.29 160 88 .7 7
.14 161. . . . .. .65 .50
.14 162 2.25 1.95
.09 163A 2.35 1.99
.33 171 .. .... .49 .39
.33 184.. .. . . .38 .30
.53 ' 185. ... .. .38 .30
.65 187... ... .48 .40
.39 188. . . . .. .50 .45

TRIPLERS Mln3Pcf1Vpe

SOQA/~mJ4 . ...... US

523/~m~ .. .. .• .. US
521A/~.mJ6....... ...5
528/sK3906 12 .75

521/~m87 . . . • . . . •11.80

AUDIO POWER
10 Pc Min 100 Pc Min

1I
152~~:~~:I t:ft
1 ISK3054 .44
1 7/SK30B5 .5 .M

ISK3440 ...
/ SK3U1 .• .44

FORA COMPLETELl5TCALLOR WRITE C.O.D. oroe« we lcome (Min oraet $251

DlalTRON ELECTRONICS
TaIl1~~I~~5~~.u,i s~~I~f'iJf~~~~R\~je~~~~441

Pl!ICESSUBJECTTO CHANGE WITHOUT NOTICE. OFFER GOOD WHILE SUPPLYLASTS
ECG Is a Traae Marl< of Philips ECG.

Dlgltron Electronics 15 not associated In any way with PhilipS ECC.

SPECIAL OF THE MONTH
375/SK9118 44(: 10 Pc Min 39(: 100 Pc Min

712 rtlJbW::9 / lF
75(: 10 PC Min 60(: 100 Pc Min .

10
M IN

85 21
102A 35
108 18
123A 18
123AP 13
128 38
129 38
130 59
154 75
157 49

Power ~= .="""
Problems? -- :0=:

AEGIS"'...Power Condltioning Equipment. .. THE SOLU­
TION ! Protects Computers & High-tech Equipment From
Damaging Voltage Surges, Lostoata. & Costly Cown Time.

'

SPIKE- SPIKER"'
~ ~;~~••it:\=gell~_~N~~u~: ~~..

Priced From 129.ll5
LINI!-SAVIlR"

~
- SUnclby Uninierruphlllt & Emergency Power

"" Systoms. sen-con..1nod Bonn.. Compoct
.... Dtsign. Complololy AutOlNhe.

Priced From S5.'-

W (J( wolf fof t,.,. .""tuff .
.ONII' mqu;res invrtld.

~.

65&4 Rueo Rd.. Dept.
\...901011_, PA 16017

REPLACEMENT FOR

CABLE TV FILTER
"CYLINDERS"

DO·IT·YOURSELF TV REPAIR

PRINTED~CIRCUIT BOARDS
PRINTED-circ uit boards. Qui ck prototypes , pro­
duct ion , design, reflow solde r. Se nd pri nt or
description for quote to KIT CIRCUITS, Box 235.
Clawson, MI 48017.

SUPER powered notch filters. Equivalent of able
company " cyli nders". Eliminate undesirable signals.
Any channel 2 through 8; 14(A) through 22(1).
(Please specify.) Send $20.00 each. Money back
guara ntee . Quantity discounts, CATV, Box 17621,
Plantation, FL 33318.

NEWI...Repair any TV...Easy. Anyone can do it.
Write, RESEARCH , Rt. 3, Box 601SR, Colville, WA
99114.

(J)
o
Z
o
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O
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TENMJJ.P
15 MHz DUAL TRACE
BATTERY POWERED
OSCILLOSCOPE
_ Two High Quality 10 :1 Probes
Included _ Backed by our 2-year limited
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

$4899 5

_ Two High Quality 10:1 probes included
_ Backed by our 2-year limited warranty
_ For specifications see MCM catalog
# 10. page 121

TEMf.4P
20 MHZ DUAL TRACE
OSCILLOSCOPE

#72·320$38995

#72·335

#72·330 $569

TEMK4P
35 MHZ DUAL TRACE
OSCILLOSCOPE
_ Two High Quality 10:1 probes included
_ Backed by our 2'year limited warranty
_ For specifications see MCM catalog
# 10. page 121

TEMf.4P
DROP PROOF
DIGITAL
MULTIMETER
_ DC input impedance 10M ohm
_ Shock-mounted LCD display
_ Overload protection _ Auto
polarity _ Backed by our l-year
limited warranty _ For more
specifications see MCM catalog

# 10, page 122$2995#72·057
each

TEMf.4P
DIGITAL
CAPACITANCE
METER
_ Measures capacitors from 0.1pF
to 1999mFd _ Accuracy 0.5%
typical _ Fuse protected
_ Checks capacitors in and out
of circuit _ Backed by our l-year
limited warranty _ For more

~~~i~i;:~i~~~$see5MCM4cata910g5
#72·040
S59.80 each (2-up)

TEMf.4P
31/2 DIGIT LCD
MULTIMETER
_ DC input impedance 10M ohm
_ Diode and HFE transistor tests
_ Overload protection _ Auto
polarity _ Backed by our l-year
limited warranty _ For more
specifications see MCM catalog
# 10, page 122.

#72·050 $3eR11
'39.80 (1-9) u::

<0
OJ
01

z
~
m
s:
OJ
m
II

BE SURE TO CALL
FOR YOUR.FREE
132
PAGE
CATALOG!
OVER
5,000
ITEMS!$17995

T .S10 rmrumum order $1 00 charge lor orders eerms: under $ 10
• $20 rmramum charge card order

ffi] .Orders shipped UPS CO D
Mos *Cord • Most orders shipped within 24 hours m- MCM ELECTRONICS

.~gl~ ~~cl~ ~~~ 8E~Tam to 7 00 pm Saturdays .. A DIVISION OF PREMIER INDUSTRIAL

- • For prepa id orde rs add $2 75 10f S.hIPPlllQ ~nd 858 Eas t Con gress Par k Dnve
VISA h~ndhng Cente rv ille Oruo45459

_ • Should Shipping & handling charges exceed $2 75 513·434 003'
~ the balance duo wIll be sent COD _ SOURCE NO. RE-13

#72·030

- Cross needle
meter: Displays
voltage, current,
and power simul­
taneously _ Over
current protection
_ Output voltage:
DC 9-15V variable
_ Output current

30A one minute on three minutes oil, 22A continlious
_ Backed by our 2'year limited warranty _ For
specifications see MCM Catalog # 10, page 123

TENMJJ.P
30 Amp Power Supply

_ Recognizes high , intermediate,
or low levels , pulsing modes, open
circuit _ Compatible with DTlfTTU
HTUCMOS IC _ Detects pulses
as short as 50
nanoseconds

#72·190

TEMf.4P
LOGIC PROllE WITH
MEMORY

We Also Have...a full line of test equipment.
compute r accessories. teleph one accessories .
speakers. television parts . flybacks. yokes . switches.
fuses. lamps. capac itors. resi stors, ca rtridges. styli.
wire. CATV equipment. and many more. Over 5,000
items AT THE LOWEST PRICES AROUND!

CIRCLE 87 ON FREE INFORMATION CARD 119



~~di~ft~~ rN;I /8f~~~ltld~~ re~r~~h5a~~~ r~~
~~~~'h~~'t~id1:~~~d f6~ !{~g{a&~d:ih~lld
less tha n 5 veers earn lower in terest .

A publi c service of this publicat ion .

SOME OF THE
GREATEST THINGS

IN AMERICA
NEVER CHANGE.

SOME DO.

C-64 owners: Upgrade your C·64 with RESET key.
Plans $2 .00. Kit/plans $5.00. ITRONICS, 7 West
Drive. Port Washington. NY 11050.

•
DO-iT-YOURSELF AND SAVE
Electronic Know-how not required, ~.m§~, I
Easy to build from our plans or kits.

LO~:;~ rt~;~a~~~a~i~~e:~rctron iCS . ~ '~
" Consumer GUide to Satelhte Televtsron." \ ' 'Si:.~

GFI-D14, Box 9108 V ~
Mall today to: Missoula , MT 59807 P.611

CABLE and Subscription-TV secret manual. Build
your own descramblers. converters - HBO. Show­
tim e, Movie Channel. UHF. latest theory sche­
mati cs . inst ructions , supplie rs. Send $8. 95 to
CABLETRONICS, Box 3050 2R , Beth esd a, MD
20814.

UFO detecting. Detailed book. Theories. electronic
projects, and catalog. $5.95 . UFONICS , Box 1336­
R, Patchogue. NY 11772.

FREE "National Semi Conductor" pocket calculator
and catalog of Robots "MOVIT" line. Easily as­
sembled. You control. Great fun. Educational. Send
$4.00 for postage and handl ing. ELECTROMANIA.
51A Sunrise HWY. Lynbro ok, NY 11563.

Now paying 10.94%.
u.s.Savings Bonds now pay

higher variable interest rates-like
money market accounts. At th e
current rate, you could double
your money in less th an seven
years. You can buy Bonds at
most financial institutions.

Or easier still, th rough your
Payroll Savings Plan .

Foryour free booklet, write:
"50 Q&A, " U.S. Savings Bonds
Division, Washington, DC 20226.

Us. SAVINGS BONDS~
Paying BetterThan Ever ~--

BUILD this five digit panel meter and square wave
generator including an ohms. capacitance and fre­
quency meter. Detailed instructions $2.50. Refun ­
dab le plus 50 cents. BAGNALL ELECTRONICS,
179 May. Fairfield. CT 06430.

MASTERCARD AND VISA are now accepted
for payment of your advertis ing . Simply
complete the form on the first page of the
Market Center and we' will bill . .

40 Electronics projects, practical one-niters book
$7.95 or 80 in two books $15.90. ARCSOFT. Box
132 RA, Woodsboro . MD 21798.

CATALOG : Hobby. radio broadcastinq, CB. lowfers.
Transmitters, linears. active antennas . conve rters .
scramb lers, bugg ing devices, more! PANA XIS. Box
130-F11. Paradise, CA 95969.

FREE catalog sa-cent kits- audio, video . TV com ­
puter parts. ALLK IT, 434 W. 4th St.. West Islip. NY
11795.

PROJECTION TV ...Convert your TV to project 7
foot picture...Resu lts com parable to $2.500.00 proj­
ectors ...Total cost less than $30.00...Plans and 8"
lens $19.95.. .lll ustrated information free. MAC ·
ROCOMA-GC. Washingto n Crossing. PA 18977 .
Creditcard orde rs 24 hours (215) 736-3979. .

DIGITAL Klock kit plays 1-of-12 melodies each
quarte r hou r. Displ ays time, date, and other fea­
tures. Send $2 .50 for assembly plans and pricing to
KER BER KLOCK KO.. 36117 Hillcrest. Eastlake,
OH 44094.

~,M~EE'S
SPEAKER & ELECTRONICSCATALOG

1001 BARGAINS IN SPEAKERS
toll free 1-800-346- 2433 for order ing only.

' 90' MCGEE STREET KANSAS CITY. MO. 64108

PLANS AND KITS

PAY TV and Satell ite descrambling. 54 pages. All
sy stem s. America an d Can ada . Th eory, sche­
matics S11.95. Stunguns schematics $5.00. Cat­
alogue $1.00: SHOJIKI ELECTRONICS CORP.,
1327 Niag ara St. , Ni agara Fa ll s, NY 14303 .
C.O.D.'s, (716) 282-1001.

HI-FI speaker kits . auto speaker syste ms and
speaker compo nents from the world's finest man­
ufacturers. For beg inners and experts. Free liter­
ature. A&S SPEAKERS, Box 7462R . Denver. CO
80207. (303) 399 -8609.

DESC RA MBLER plans. New desig n decod es
gated sync suppressed signals-newest pilotless
method . Circ uit boa rds, most pa rts from Radi o
Shack. Detailed theory. drawings . schematics. in­
str uct io ns $14.95 plu s $2.0 0 shipping . DIRIJO
CORP.. Box 212. Lowell. NC 28098.

TV stereo adapter plans/PCB also UHF gated­
pulse descrambler with simu lated stereo output.
For add it io na l inf o rm ati on - send S.A.S .E . to
SOKOLOWSKI. Box 150. Elmont . NY 11003.

CABLE-TV Converters: Jerrold products in­
clude "n ew 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 Illi nois orders ac­
cepted.

IS NOW PRICED FOR
EVERYONE!

CIRCLE 272 ON FREE INFORMATION CA RD

Or, for
convenience ,

.... :....~~ start with
GEMINEX ,
our starter

kit, and
expand to

GEMINI
later with

upgrade kits.

Either way,
Buy a piece of tomorrow

TODAY!

CALL or WRITE For Our FREE
Brochure .

arc:tec'fsyste rns
9104 Re d Bran ch Ro a d

Columbia . M ar yl and 2 1045
(30 1) 73 0 - 1237
Te le x 87-7 81

.,-,-, ........
t.:JCIIIIIII
THE AUTONOMOUS ROBOT

Buy each subassembly as a kit
or factory assembled and create
your own GEMINI Robot. .
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Add Synthesized Speech Output to Your Computer Timer IC project Book and Parts

(1) Voice Synth esi zer IC SP0256-AL2. Uses
programmin g stored in its bu ilt-in 16K ROM to
synthes ize natural sounding speec h. Easy to in­
ter face with most microcom put ers. Requ ires low­
cost suppor t components and 3.12 MHz clock
crys ta l (available throug h Radio Shack). 28-pin
DIP with detailed specs and prog ramming data.
#276-1784 12.95
(2) Text -to-Speec h IC CTS256-AL2 . Prepro ­
gra mmed 8-bit processo r tran slates sta nda rd
ASCII characters into control data for the synthe-

(1)

Voice Synthesizer

(2) (3)

Text-to-Speech IC

size r above . Makes it a snap to add voice outp ut
to vir tu all y a ny pe rso na l co mp ute r o r
ASCII terminal. 40-pin DIP with complete data ,
sche matics. Requ ires 10 MHz crystal (ava ilable
thro ugh Radio Shack ). #276 -1786 16.95

(3) ""udlo Amplifier IC LM386. Requires a mini­
mum of support components . Perfect as an aud io
output stage for speec h synthesize r. 400 mW out­
put. Adjusta ble gain. 4 to 12 VDC. 8-pin DIP.
#276-1731 1.09

Tim er IC Mini-Notebook. Learn how to use the versa­
tile 555 and 556 timer ICs by build ing your own circuits,
Written in simple langu age by For rest Mims III. Lame
schematic d iagrams. 32 pages. #276-5010 . . . . . 99c
Timer Pro ject Parts. For above . Req uires #276-174
breadboard and 9V battery. #277-061 11.95

Experiment With Fiber Optics
.A:iiiijiii~~~

L e arn the Basics of
"Lightwave" Links

Opt ical Fibe r Cab le . 3-meter (app rox . 9 ft.) len gth of
high-quality optical fiber cable. #276-228 . . . . . 5.99
Infrared Emitter/Detector Set. Use to send analog or
digit al signals ihrough fiber optic cable. No special
tools or hard ware requ ired for assembly. Application
notes included. #276-225 4.99

Low As

9 276-1537 1.99
9 276-1538 2.49
9 276-1539 1.99

25 276-1547 2.99
25 276-1548 3.99
25 276-1549 1.99
36 276-1534 4.99
34 276-1564 4.95

Positions Cat. No. EachType

Solder Sub-D Male
Solder Sub-D Femaie
Hood for Above

Solder Sub-D Male
Solder Sub-D Female
Hood for Above

Printer Connector
Card-Ed e Connector

computer/Gameconnectors

.49

.59

.79

.89

.99

Price

Each

2/590
2/89¢
2/89¢

L o w As

59¢
Pkg. of 2

Cat. No.
276-1995
276-1999
276-1998

276-1992
276-1991
276-1989
276-1997
276-1996

Cat. No.Type

Type
8-Pin

14-Pin
16-Pin

18-Pin
20-Pin
24-Pin
28-Pin
40-Pin

solder DIP Sockets

switch and Relay values
(5) (6) (7)

(4) Micro-Min i SPOT Relay . Just
1 1 132 X 3/8 X 1 /4 ~ Contacts: 1 amp at 125
VAC. 12 VDC coil. #275-241 ... . 1.99

(5) Mercury Switch. Rated5 ampsat 125VAC. Style may vary.
#275-027 . . ... . 1.19
(6)Illuminated Round SPOT Push-On Switch. 3 amps at 120
VAC. Lamp requires 12 volts ACIDC . Mounts in '12" hole.
#275-677 . . .. 4.95
(7) illuminated SPST Normally Open or Closed Switch. 5
ampsat 250VAC. Lamp requires 12 volts ACIDC. With red and
green lenses. Mountsin 5'."hole. #275-678 . . . . 5.95

uF WV DC Cat. No . Each
0.1 35 272-1432 .49
0.47 35 272-1433 .49
1.0 35 272- 1434 .49
2.2 35 272-1435 .59
10 16 272 -1436 .69
22 16 272- 1437 .79

Maximum capacity in a very sma il size . Sta n­
dard IC pin spac ing. 20% tolerance.

LowAs 49¢

Tantalum Capacitors

Type Volts Current Cat. No. Each

Miniature 6.3 300 rnA 273-1384 2.59
Miniature 126 300 rnA 273-1385 2.79
Miniature 25.2 300 rnA 273-1386 3.49
Miniature 12.6 CT 450 rnA 273-1365 3.59
Miniature 25.2CT 450 rnA 273-1366 3.99

Standard 6.3 1.2 A 273-1351 3.99
Standard 12.6 CT 1.2 A 273-1352 4.99
Standard 25.2 1.2 A 273-1353 5.99

Heavy-Duty 12.6 CT 3.0 A 273-151 1 6.99
Heavy-Duty 25.2CT 2.0 A 273-1512 7.49
Heavy-Duly 18.0 CT 2.0 A 273-1515 6.99

Power Transformers
120 VAC Primaries

CT = Center tap

Over 1000 items in stock: B inding posts. Books . Breadboards . !3uzzers. Capacitors . Chokes. Clips.
Connectors. Fuses. Ha rdwa re . ICs. Jacks. Knobs. Lamps . Multitesters . PC Boards , Pl ugs, Rect ifi­
ers .-Re lays, Resistors. Switches. Tools. Transformers. Transistors. Wi re . Zener Diodes. and more!

We Can Replace Almost Any Industrial
or Entertainment IC or Semiconductor

RADIO SHACK'S NEw
SPECIAL-ORDER SERVICE

No M inimum Order!
No Postage Charge!
Really Convenient!

If the IC or semiconductor you need is noi
pa rt of our regular stock, our sto re manager
will check our new in-sto re substitut ion guide
and then special-ord er a rep lace ment from
our wareho use. Your order will be sent to
your Radio Shack store and we ' ll notify you
whe n it arr ives . The re's no postage to payor
other extra charges for thi s convenient ser­
vice ! Visit our store nea r you for detai ls.

SALE! 16-Range LCD Digital Multitester
Reg. 49 .95

Save $10 .3995
_ Compact Size _ Easy to Use

_ Fused and Overload Protected

_ D iode/Semiconductor Test Mode

Step up to digita l acc uracy and the convenience
of full auto-polarity ope ration at big savings! Th e
high-contrast liquid crysta l disp lay featu res low­
batte ry and ove r-range ind icato rs. Meas ures up
to 1000 volts DC, 500 volts AC, 2 amps DC and 2
mego hms resistance. There are fou r ranges for
eac h function. Inclu des test leads, owner's man­
ual and spare fuse. 5311 6 x 3'/4 XF/' 6'~ Batt eries
extra . #22-189 Sale 39 .95
Protective Case for Above. #22-153 ... . 5.95

!tattle IhaeK
A DIVI51DN OF TANDY CORPORATION

z
~
m
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Prices apply atparticipaling Radio Shackstores and dealers CD
co
(J1
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NatIOnal Hunt lngton ·s Disease ASSOCl3hon
1182 Broadway . sre 402. NY, NY 1()()()1

IINATIONAL
HUNTINGTON'S DISEASE
ASSOCIATION

Your contributions
helped us find the
marker, they can also
help us find a cure.
Please give generously
to the National
Huntington's Disease
Association. Make ours
the generation that wipes
out Huntinqton's
... forever.

To everyone with a
chance of having
Huntington's Disease,
the discove ry of a
genetic "marker" on
chromosome #4 is
the 'prettiest picture in
the world. Because it
means that, for the
first time , scientists
know on what chromo­
some the Huntington's
gene is located. And that
makes us much closer
to being able to deter­
mine who will have Hunt­
ington's .. . and who
won't.

The Prettiest
Picture.

THIS SPACE CONTR IBU TED BY THE PUB LI SHER

HAM Gl""
COHI'UTIRS
SOnwAU

ICAHHf.RS • OP TICS
TlST l QUiPMINT

H ICAO WAVI
SAnWTIE

ALIOtO V ISUAL
HIW PItOD UCTS

COHI"()HIHTS · KITS
AHTtQtJIILlCT.

I"lMLiCATIO HS
l"lAtd ' II.VlelS

IINATioNAL
HUNTINGTON'S DISEASE
ASSOCIATION

Imagine. With yo ur help, our ge ne ra­
t ion cou ld be the on e that beats
Huntinqtons .. . forever. Please g ive
generousl y to th e National
Huntington's Disease Associatio n.

Imagine.

THE BEST PLACE to BUY, SELL or
TRADE NEW .00 USED EQUIPMENT

NUTS'; VOLTS MAGAZINE
BOX I I I I -E • PLACENTIA , CA 92670

(7 1 ~) 632·7721
JOin Thousands of Ruders Nat ionwide

Every Month
ONE YEAR U.S . SU BSCRIPTIONS

$10.00 • 3rd Cla ss. $15.00 • 1st Class­$)5 .00 • Uf.tlma - 3rd Cla n .-al.

REEL-TO-REEL TAPES

HIGH PERFORMANCE AUDIO KITS
**Enjoy Surround Sound at home. , ,

P-250-DL $249 assem/$ 179 kit
**Reduce tape noise 30 dB... .. , . .

P-522-NR $139 assem/$79 kit
call or write for a free full line catalog

PHOENIX SYSTEMS Dept 901 , M / C & VISA
P.O . Box 338-B (404) 934-9626
Storie Mtn , .Ga. 30086 add SI for first class

EPROM PROGRAMMING

CABLE-TV

GAMES: "The Game Machine"-3 arcade
style games for TRS-80 model III/IV with 1
disk drive . On ly $15.95. Send $2.00 for
more information . JAYARE PRODUCTIONS ,
Box 126, Caddo, TX76029 .

TRS-80 GAMES

HOBBYISTS: Pretested EPROMs sold with your
prog ramming ins talled . Program listing provided .
Fast service . Write or ca ll : ROMULUS MICRO·
CONTROL, Box 8669, Rockville: MD 20856; (301)
540-8863.

GRAPHIC EQUALIZERS, ETC.

DEALERS wanted: Channel 2, 3, and 4 notch fil­
ters . Money back guarantee. Send S15.00 for
sample and quantity price list. Specify channel(s).
GARY KURTZ, PO. Box 291394, Davie, FL 33329.

AMPE X professional series open reel tape. 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
S45.00. 10'1.0 x 3600 feet and cassettes available.
MasterCard 'Visa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866 .

NOISE eliminato rs , expa nde rs , powe r meters,
others. Twelve-24 bands/channel equalizers from
S89.00. Kit see I=l-E 5-6/78, 2/80, 3-4/81. Catalog :
SSS, 856R Lynnrose, Santa Rosa, CA 95404 . (707)
546-3895 .

CB antennas : build beams-quads-g round­
planes -complete ma nual S4.00- KORONA'S
TENNAFARM, 111 7 Dewitt Terrace, Linden. NJ
07036.

COMPLETE line of video processing kits in stock .
Over the air and Satellite . Super Z. Raider. Black
Widow. O'Hara C. Full line of wholesale cable equip­
ment. UPS daily. C.O.D . we lcome. Call (301)
666-2755 or write to SEC, CORP.. P.O. Box 912,
Baltimore, MD 21030.

2.50
$3.25
$3.50
4.75

$1.50
$1.65
$1.50
$4.95
$6.25

.ssors
$ 99.95
$225.00
$ 10.00
$ 4 . 25
$ 2.50
$ 8.95
$ 3.95
$ 5.25
$ 12.95
$ 12.95

EPROMS
2716-45008
2732-45008
2764-2S0D8
27128-25008

8087-3
80287-3
8088
8085-2
8243
8250
8253-5
8255-5
8272
8274

STATIC RAMS

DYNAMIC RAMS
4164-150ns $ .90
41256-150ns $3.95

CALL US FOR YOUR
OTHER I.C NEEDSl
WE STOCK 74LS,74S,
7400, CMOS, LINEAR,
AND MA NY MORE I.C'sl

**SPECIALS**
74LS139 . 25 74S02 .15
74LS161 .25 74S51 . 25
LM350K 2.00 74574 .30
CAP: 100000£ 2SY .50

100000£ SOY .50
TRANSFORMBR: AC ADAPTOR

IN: 117/60BZ
OUT: 12YAC(CT) 2S0mA

$$ 1.00 ea.

CIRCLE 260 ON FREE INFORMATION CARD

21l4LP-200ns
2114LP-150ns
6116P- 4
6264P-150ns

....~62~64LP-150ns
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Telex No: 288-229

C S

National & Canad ian WATS

E L E CTRON

CIRCLE 81 ON FREE INFORMATION CARD

CONSOLIDATED
705 Watervl:et Ave.. Dayton. Ohio 45420-2599

1-800-543-3568

Call for your FREE 1986 CATALOG

In payton call:(513) 252-5662

We at Consolidated Electronics have filled this 128 page
catalog with the best manufacturers and the highest quality
prod ucts at the best possible price . and shipped to you in

24 hrs. or less.
BLANK PCB WITH 2716

CHAR. ROM . 2732 MON. ROM

SOURCE DIS KETTE - ADD 510

SET OF 2 CRYSTALS - ADD 57.50

$899#~RT_80
(COMPLETE KIT, 2K VIDEO RAM)

FOR 8 IN .
. SOURCE DISK

(CP / M COMPATIBLE)
ADD $10

Call o r write for a free catalog on Z-80 or 6809 Single Board

Computers, SS-50 Boards, and other S-100 products.

TERMS: Add $3.00 po stage. We pay balance . Orders un der $15 add 75t handling. No
C.O.D. We acce pt Vi sa and M asterCard. Texa s Res. add 5 ~1 /8 % Ta x. Foreign orders
(ex cep t Ca nada) add 20°'0 P & H . Order s over $50 add 8Sc for insurance.

Digital Research Computers
P.o. BOX 461565 • GARLAND . TEXAS 75046 • (214) 225-2309

SOLAR CELL SPECIAL: 4 In . Di amete r Rated .45 VDC A t1 .2
Amps Or Beller. Brand New Units, Cosm etic Seconds, But
Perfect Electrically. 53.99 6/520.

~
<Il
W
:l
o
wa::l-------------------------l
~ THE NEW ZRT-80

~ CRT TERMINAL BOARD!
~ A LOW COST Z·80 BASED SIN GLE B OA RD THA T ONL Y NEEDS AN
o ASCII KEYBOA RD. POWER SUPPL Y. AND VIDEO MONITOR TO MAKE A
U COMPLETE CRT TERM INAL. USE AS A COMPUTER CONSOLE. OR
W WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER
~ SERVICES. • • •
u, FEATURE S:> .. Uses a Z8QA and 6845 CRT
.... Control ler l or pow er ful video
Z cap ab ilities .
~ .. RS2 32 at 16 BA U D Rates fro m 75a:: to 19 .200 .
« .. 24 x 80 sta ndard for ma t (60 Hz) .
~ .. Optional fo rm ats f rom 24 x 80
C (5 0 Hz ) to 64 li nes x 96 c ha racters
W (60 Hz ). •
.... .. Higher den si ty fo rmats req uir e up 10

s . ~::5d~i.~n~~~K8~:06~lt~AR~~e
::J Gen . and USART combo IC.
> .. 3 Term in al Emu lati on Modes wh ich
c( are Dip Sw it ch selec table . Th ese
C in cl ud e th e LSI-AOM 3A. th e Heathg H-19 . and th e Beeh ive .
a:: ... Compo sit e o r Sp l it Video .
=> :II" Any pol arit y of video o r sy nc .
o .. In verse Vid eo Ca pab il i ty .
U. .. Sma ll Siz e : 6.5 x 9 inch es .
o .. Upp er & low er case with descend er s.
t/) .. 7 x 9 Ch ar acter Matri x.
~ .. Requires Par. ASC II keyb oard .a::
W
I­
W

~W::=~~~=!..-----=================~o
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W

a;~-------------------------_l:l
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NEW ORLEANS AND WM. B. ALLEN
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FLUKE
FLUKE 21 $ 87
FLUKE 23 $127
FLUKE 25 $200
FLUKE 73 $ 75
FLUKE 75 $ 88
FLUKE 77 $115
FLUKE 8020B $174
FLUKE 8060A $305

CIRCLE 103 ON FREE INFORMATION CARD

HITACHI
Y.212-20MHZ $ 451
Y·422-40MHZ $ 679

Y·650-60MHZ $ 938
Y·1050-100MHZ $1252
Y·6041-40MHZ DIG. STORAGE $5311
Y·1070-100MHZ QUAD TRACE

DIGITAL DlSPLAY $1532
Y·1100-100MHZ QUAD TRACE $2260

ALL PRICES INCLUDE PROBES
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$6699 5

RAMSEY 0·3100
DIGITAL MULTIMETER
Hehable. accurate dig ital mea­
surem ent s at an amazingly low
cos t . in -line co lor coded push
buttons, speed s range selectio n
• abs plastic til t stand . recessed
input Jacks. ove rload pr ote ction
on all rang es . 3'h digi t lCO di s­
p lay with auto zero , auto po larity
& low BAT, indicator

$499 5 test lead. and
batt ery included

45 MHz DUAL SWEEP OSCILLOSCOPE
ThO Ramsey 625 " a du,]1nm c base, delaye d sweop Unit thai mcrcc es a bUlII ' 1n
slI;p,al del ay li ne to per mi t c lear viewi ng durmg very Shar i nse tim es of high Ire­
quency w<lvcf o rms Other feature'S mcwce. variable trig ger holeolf • 20 can­
b ratec sweep l ime ranges f rom 0 5 $/01'1 to 0:2:J,l.S /OIY • fUlly adlUSI3b1c $wct>p
tIm e . X5 s....eep magnlhcahon • t.ve Inggf'r sources: CH1 . CH2.lINE EXTc rflal
and INTernal (V mod e) • Ir ont panel ",")' cceranoe. Z a lUS mput • su m c .t ter­
ence o f C H1 . and CH 2 wavc fo rmso lsplaye<:l as Sing le trace - sw eep gate and
s....eec cut put e auto focus . s,ngle s....eeo
•Same as urut to left

NEW RAMSEY 1200
YOM MULTITESTER
Ch eck transistors, diodes and
l EDs wIth ttus profession al qu ality
meter. Other featu res in cl ude ;
decibel scale . 20K volt mete ring
sys tem . 3'h" mirr ored scale .
pola ri ty SWitch . 20 measuring
ranges. safe ty pro bes. high
impa ct plastic case

$~ testreeos anc
~ ballerY lnc ludt>C1

.~ ~;~~.~~
ii' ,,.'- ... .,:: ~

~',.....RAMSEY 0-1100
l. YOM MULTITESTER

Co mpact and reha bte. d esiq ned to
service a Wide variety of equipment.
Features inc lude . mirror back
scale e double-jewe led pre crston
moving co il . do ubl e over load pro ­
tection • an rdeallcw cost umt fo r
the begmner or as a spare back -up
un it

$~ tesueeos aoo
~ batte ry Included

$129 5

Unsu rpassed Quali ty at an unbeatable pri ce . the Ramsey oscut o­
scope co mpares to others cost ing hundreds more , Features inc lud e
a comp onent testing circu it for resistor. capac itor, digital cir cuit and
diode testi ng . • TV VIdeo sync fitte r . WIde bandwid th &.high sensr­
tivi ty • inte rna l gr atic ule • fr o nt panel tr ace rotat or . Z axis . hIgh
sensmvtty x-y mod e . regu lated pow er sup ply . built -in calibrator
• rock solid triggermg
'USA-Add $10.00 per uOII for postage , overseas orders add 15~o

of total orde r for insured surlace mail.

20 MHz DUAL TRACE OSCILLOSCOPE

CT-70 7 DIGIT 525 MHz
COUNTER
l ab qua li ty at a breakthrou gh price. Featur es
• 3 frequency ranges eac h With pre amp . dua l
se lectable gate tim es . gate ac t ivi ty indicato r
• 50mV @ 150 MHz typ ical sensitiv i ty . Wide
frequency range . 1 ppm accuracy

. $129.95
.. . 59.95

.. ... 8.95

CT-1259 DIGIT 1.2GHz
COUNTER
A 9 dig it cou nter that Will o utperfo rm units cos t­
Ing hundreds more. • gat e mcncatcr e 24mV @
150 MHz typical senstnvrty e 9 digit display
• 1 ppm accuracy . displ ay hol d . dua l inputs
With pr eamps

$1699 5 wired in clud e.
AC ada pte r

CT-50 kit $139.i5
RA- 1 receiver adapter l<; it . . . • . .. . . . • • ,. , .• 14.95

CT-50 8 DIGIT 600 MHz
COUNTER
A versatile lab bench counter ~ith op tio nal
recei ve frequenc y adapter, which turns the CT­
50 into a digital readout f or mostany receiver
• 25 mV @ 150 MHz typical sensitivrty e 8 dig it
disp lay . 1 ppm accur acy

$16 9 9 5 wired

. 8.95Bp· 4 mead pack .

CT-90 9 DIGIT 600 MHz
COUNTER
The most versat ile for less tha n $300 . Featu res 3
selec table gate tim es. 9 di git S . gate ind icato r
• di sp lay hold . 25mV @ 150 MHz typical sen­
SitiVIty • 10 MHz tirn eo ase for WWV cali bration
• 1 ppm acc uracy

$1499 5 wired include.
AC adapter

CT-90klt . . . . . . . . .. • • " .. , .
OV· 1 0.1 PPM o ven nmebase .
Bp·4 meed pac k .

$99.95
. . . . 8.95

wi red incl udes
AC adaple r

CT-70 kit .
Bp·4 mead pack .. ,

.. ........ $39.95

PS-2AUDIO MULTIPLIER
Th e PS-2 IS handY for hi gh resoluti on audtc
reso luti on measurem ents . multrphea UP in fr e­
quency • great for Plton e measureme nt s
• multi p lies by 10 or 100 • 0.01 Hz re solutio n &
bvrtt -m sign al pr eamp/condi tion er

$499 5 wi r.d

PR-2 COUNTER PREAMP
Th e PR-2 is ideal for measurin g weak SIgn als
fr om 10 to 1,000 MHz . fla t 25 db gain . BN C
connectors . gr eat lor shifti ng RF • id eal
receiverlTV preamp

$449 5 wire d inclu de.
AC .dapter

PR-2 kl t " •• • ••• , ••• , . •. • .•.. • . . ..• . • • $34.95

DM-7ooDIGITAL MULTIMETER
Pro fessiona l quali ty at a hobb yist pnce Fea­
tures Inc lude 26 different ranges and 5 fun c­
t ion s • 3'h d igit, '1.1 in ch lEO d Ispl ay . au to ­
ma ne decimal placemen t . au tomatic po larity

$1199 5 wired Inclu de.
AC adapter

OM-lOO kit , . • . . . . • $99.95
MP -1 probe set.. .. . . .. . . 4.95

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic wh ip antenna-BNC plug . . S 8.95
High Impedance probe, li ght load ing . . . 16.9~,

Low pass probe, aud io use . . . . . . . . . . . 16.95
Direct probe, general purpose use . . . . . 13.95
Tilt ball , tor CT-70, 90, 125 3.95

f~ .,~J _ ~

PHONE ORDERSCALL
716-586-3950

TELEX 466735 RAMSEY CI

PS-1 B600 MHz PRESCALER
Extends the rang e of your pr esent counter to
600 MHz . 2 ~ Iage preamp . di vide by 10 err­
cu ttry • sensitivity: 25mV @ 150 MHz . BNC
connectors - dri ves any coun ter

$5 9 9 5 wi red Inc lude.
AC ad.pter

PS·1 B kit • .•• • .•••••••••••.•••• •• . . . • . $49.95

TE RMS: • satislaclionguaranteed . examinelor 10 days: it notpleased. return In

original form lor relund • add6% lor shipping and Insurance toa maximum 01
S10.00 • overseas add 15%lor surlacemall . COO add S2.50 ICOOin USA onlyl
• orders under S15.00addS1.50 • NY residentsadd7'.. salestax. 90oaypans
warranty onall kils • I year paris & labor warranty onall wired unils

~
_ = =- == RAMSEY ELECTRONICS.I NC.

=.: E ~=~:::; §=- ¥ 2575 Baird Rd.
=~=====:===--== == Penfield. N.Y. 14626
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CASSETTE
MECHANISM

New, stereo cassett e mechani sm
Includes record/pl ayback and
erase heads, 2·12VOC motors,
dnv e belts , pulleys. 3.12VDC
soreno.ds, pmcnwneets and ot her
mechan ical parts , These par ts.
used on other current rnccer
decks. would cost several times
our sellmg pnce If purchaSed
separa tely BUild your own aud.o
or data recorder or use for spare
par ts 5~ - X3"'~ X3\. ~

$7.50 EACH 2 FOR $12.50

METAL OXIDE ff'­
VARISTOR

Popular GE II 130LA10A
vans tor.~~ diamete r,

$1.25 each

D.P.S.T. LIGHTED
ROCKER SWITCH

115 vee lighted rOCker'e ' •
snap mounts In _.
1, · X 1"" hole. •

~~~~~c~ lens . 16 amp I. •
$1.50 ' ,

MINI-PUSH BUTTON
S PS.1. mome ntary t
normally open
\((" bUShing
Red butto n,
35t .ach
10 lor 53 .00

KEY ASSEMBLY

~ 5KEY
$1.00 each

contams 5 Single-pole normally
open SWitches . Measures 1..

long

~6KEY
$1.25 uch

con tains 6 smqre-pore normally
open SWitches. Meas ures 4 \a"
long

FLA SHER LED

3Y2" SPEAKER

~
6 0hm

/. Impedance,
es ~ :; Full range

I \ ~ ~r::za~~gnet
4 ' diagonal

Q moonnnqcenters.

$2.50.ach 10 lor $20.00

STANDARD JUMBO
DIFFUDED T 111.

RED 10 fo r $1,50
100 lor $13,00

GREEN 10 fo , $2 .00
100 fo ' $17.00

YELLOW 10 fo, $2 .00
100 for 511.00

TV REMOTE
~ __""'~~ CONVERTER

~~
Enhance the ve", at'hty of Y'M

"< . - _. Video eQuipment Convert s cabler :5 TV stations to channel 2 or 3 Use
' . . ~.~ With stand ard TV antenna to give

your TV remote tuntng capat:llhty
Converter operates on 115VAC

...' • A $75 .00 VALUE · 36 channel selector With fine tun ing
• ONLY527.501. on 25 ft cord Not a decoder.

CLEAR CLlPLITE
LED HOLDER

Make LED a fancy 0
Indicato r. Clear. - .,
4 10r$1.00 .

' SPECIAL PRICE '
DUAL L.EoD. DISPLAYS

e~
.560 high, 7 segment L E O read.
out s , Mount In 24 pin DIP
sockets .. .

MAN- 664 0 orange . cc 75t n ch

FND-5148 red . c .c 75c u ch

DL-527 red , c a 75t nch

SPRING LEVER
TERMINALS

Two Color ~.coded _ •

~~~~;~t'?~a 0 rj li .
31. - bakelite ••
plate.
Great for speaker enc losur es or
pow ersupp hes.

$1.00 "ch 10 lo r SO.OO

MINIATURE TOGGLE SWITCHES

SoP.DoT. ALL~ARE RA~~~~.~MPaS@ 125 ~~;D.T. ~
(on-on) (on-on) (on-olf-on)
PC . style Solder lug Solder lug
non-threaded te rrmnats terminals
bustunq. ~t~1 51.00 e. ch $1.00 eac h I

7St .ach .. 10 fo r 1i.00 10 for U .OO
1010, $7.00 mr 100 tcr $80.00 100 fa, $80.00

s .P.D'T. , D.P.D.T. •(on-on ) (on-on)
PC. lugs Solder lug
threaded -,-, ter minals
bushing =.~ $2.00 each
$1.00 eac h 1010' $19.00 lot
10 lor 19 .00 100 lo r $180,00
100 lor $80.00

S.P.D.T. ~(on-olf-on)
PC, style
non-threaded
bushin g ,, '-
7St .ach ' !.~

10 lor $7.00

5 vol t opera tion

red JumboT l
1

", ~
srze $1.00 . ach

BI-POLAR
jumbo T 1~ size

2 10' $1.70

LED HOLDERS
Two pece holder e e
~c:;J~;"S~LEO 100 lor $5.00

SNAPACTION
SWITCH

~

RELAYS
5 AMP SOLID STATE

ULTRA-MINIATURE
5VDCRELAY
FUJitsu # ~
FBR211NE0005M20 ~

~~rL~e1n;Ot:;{,s
CONTACTS' 1 amp
Mounts In '" pm DIP socket

$1.25 ..ch
10 for $10.00

Etn $ # 99XM182 10w
norse fan Measures
3~ - sQuare x 1- deep
21 ctm. 23 db . 1700 rpm

SPECIAL PRICE • . .512.50 e.ch

13 VDC RELAY ,
CONTACTS: S PN C.
10 amp @1 20 vac
Energize COil to
open contact " ,
COIL: 13 vdc 650 ohms

SPECIAL PRICE $1.00 each

Cherry elect. :IIE·?1. N ,Q. or N,C.
O.l A cont acts. Suitabie for alarms
and othe r low energy crcors.
1.,.." lever.

45' EACH 10 FOR $4.20

MINIATURE
6 VDC RELAY

Aromat # RSD·6V~
Super Small ~ .. "
S.PD T relay
GOld coiba lt
contacts rated

iTr~~?gr~~cr:s~~~e~~~~i~~~
Call,
Operate trom 4.3 - 6 vee.
COIL: 120 0hms

P/'6 X»t«» 't.:
$1.50 ••ch 10 lor $13,50

Heinemann Electnc , --.:c,~
# 10 1-5A· 140·5A MP ..~
CONTROL' 3-32 vde
LOAD' 140 vee 5 amp
SIZE 2· x 1· x~~h

$5.00 .ach 10 !of $45.00

TOLL FREE ORDERS ONl Y QUANTITIES LIMIT ED
1·800 826 5432 MINIMUM ORDER $10 00
(ORDER ONLY) USA $300 SHIPPIN G
(IN CALIFORNIA 1 ·800·2~8 6666) FOREIGN ORDERS '
ALASKA . HAWAII INCLUDING SUFFICIEN r
OR INFORMATI ON SHIPPING
(213) 380 ·8000 NO C O D I CALIF.RES ADD 6 '" ·,,

$1.00

$2.50

$3.00

$2.50

$1.50

$3.50

518.00 . ac h

$25.00.ach

7 CONDUCTOR
RIBBON CABLE

/I~

~

LINECORDS
~~

TWO WIRE

8" P.A. SPEAKER .
C I S Mod el8B3079 $5.00 e.ch
8 ohms COIl
3 ,Ooz , fer rite magnet CASE OF
Typical re.sponse range: 8 SPEAKERS I

' OO-1 0.000hz . $32 .00 '
Pow err atmg 15 watts max , ,
Drill ed to mount line
mat ching tran sfo rmers.

Spe ctra-stnp red marke r stnp .
28 ga , st randed wire

55 . ~0 per 100 roll

6 18/ 2 SPT·1 flat 3 l or $1.00

6' 18/ 2 SPT·2 lIa t

6 16 /2 SJT round 51.2S ..ch

THREE WIRE
6 18/3 11al $1.S0 ••ch

8' 18/3 round $2.00 ••ch

8 16/3 round $4.00 e.ch

COMPUTER nGRADE -
CAPACITORS
2,000 mId . 200 VDC
11,. . DIA. x 5" HIGH $2.00

3,600 mId . 40 VDC
1 ~ - DIA x 3\ . · HIGH

6,400 mId . 60 VDC
13,. " CIA. x4v... · HIGH

9,700 mId . 50 VDC
1 ~ · CIA x 4\'2- HIGH

31,000 mId . 15 VDC
H:' 4DIA. x 4 ' HIGH
72,000 mId . 15 VDC
2· OIA , x 4 ~. · HIGH

185 ,000 mId . 6 VDC
211'2 - DIA x 4112 - HIGH

SOUND
ANDVIDEO MODULATOR

FORT.I. COMPUTER

T,I II UM1381· ' DeSIgned for use With T I co m­
puters Can be used With Video sources BUilt-in
Al B SWitch Channel 3 o r 4 selecti on SWitch
Operate on 12 vee HOOk-UPdiag ram Included

$10.0 0 EACH

3 . mp conlla nl . 5 amp surge

TWIST-LOCK
CONNECTOR

~®f:F

TI SWITCHING POWER SUPPLY .~' ·- ""
Com pact. weu-requratedSWitching power supply r
des.qned to powe r Texas Instruments com puter ~ _" _. ' ~ '
equipment. .<:>' . - .~ !!I'£.r.

INPUT. ' 4 - 25 vac@ ' amp ~':i' \L:~§>O;:
OUTPUT. . 12 VdC! 350 ma . .~;:/ ' !"~- \

. 5 vdc 1 2a mp ~ b .. \
- 5 vee 200ma , I ,~

SlZE: 41.. x4 ~"1 x l',... · hlgh 55.00 eac h b~_~

@iffiua
OB-' 5 PLUG $2.75
DB-' SSOCKET $4.00
OB,'5 HOOD $1.50
OB·25 PLUG $2.75
0 6 -25 SOCKET $3.50
0 6 -25 HOOD $1.25

PARALLEL
PRINTER

CONNECTORS

Sold er sty le 36~
pin used on par- l ~

anet data cables --

MALE CONNECTOR
$5.50 u ch

FEMALE CONNECTOR
$5.S0uch

I.D.C. CONNECTORS
Will press fi t on

standard ribbon cable
0 6 -25 PLUG $6.25
DB· 25 Sock et $S.75
36 PIN MALE $5.50
36 PIN FEMAL E $5.50

SUB-MINIATURE
DTYPE

CONNECTORS

@.:::.:IB

o.s~ned to provide a steady . 5
vee 240 ma from a battery
supp y of 35 to 625 vol ts

2'1" x 1'1" x 1" 1..
51.50 elC h

Same as Swrtchcrat t # 12CL5M.
5 conducto r m-hne plug and chasse
mount Jack . Jwrst -lock style .

$2.50/ SET

" tor 51.00
3 tor Sl .00
4 10 r $1.00
3 lor 51.00
3 to r $1.00
3 tor $1.00

$1.50
$1.00
$1.00

75<
75<

a l,I,ft~~2~r:;~I Y
outlet

TRANSISTORS

22/44 EDGE CONNECTOR
PC style $2.00 each

10 lor $18.00

36/72 EDGE CONNECTOR

PC. s tyle 53 .00 n c h

(~MINI-BOX

\~ Pomona #2 '04

V

43 /86 EDGE CONNEC TOR

PC sty le $4.50 eac h

28/56 EDGE CONNE CTOR

PC st yle $2 .50 e1 ch
10 for 52 2.00

ALL ARE 1.56 SPACING .

@>'9!IlJ!~~
""'"11nJrrT1rl U'ff,n nTrTW-

22 /44 EDGE CONNECTOR

solder lug $2.5 0 e1ch
stvte

2N706
2N2222A
PN2222 A
2N290 4
2N2904
2N2905
MJ2955
2N3055
PMO 10K4 0
TIP1 21
TIP 125

WALL
TRANSFORMERS

TRANSFORMERS
120 \1011 ~

pnm anes ~

5.6 volts @750 mao $3.00
6 volts @1 50ma. $1.25
12 v.c .t. @ 200 ma . $2.00
18 volts @ 650 ma . $3.50
18 volt s @ 1 amp $4,50
24 v.c.t. @ 200 ma. $2.50
24 '1.e.t. @4DOma. $3.00
28 v.c,t. @15 amp . $20.00
30 v.c.t. @2amps $5.00

4 VOC @70ma.
6 VAC @ 500ma.
6 VOC @7 50ma.
9 VOC @5 00 ma .

~~·e:~~~~~~~· · $3.00 These are so" d stal e . fully requretec ' 3 8 vee
MUlTI.VOLTAGE @5 00ma, '// //I////I///, power supplies Beth feature 1000

0 so lid stat e
3," "2.6,1'1'2 ,9 or 12 VOC $7.50 'J~ const ructio n: fuse protect ion. and L.E,O. power

I ....--_J~ mdrcator . UL list ed

i 2 . mp cons l.nt," . mp surg e

Heavy -duty black
ph enolICproject box WIth cover and
screws . 2\1," X 1"': · X 1Yl-

$1.00 EACH

~ MAI L ORDERS TO
LOS ANG EL ES CA STORE PO BOX 20406
905 S Ver m ont Ave l U~ Angeles CA 9000b
213 380·80 00

VAN NUYS. CA STORE TWX S' O' O' O' 6 J Al l f , fC"T RONIC
6228 Sepulved a Blvd
818997 1806 ~ A SY , INK MIIX 628 8n 48
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(450nsl 3.95
16 5 0 nsl 2.29
145 0 ns ll5V) 2.49
(350nsll5V) 3 .95
(450nsll5V) 3 .95
(450nsll5V) 2 .49
(250ns ll5Vll21V PGM ) 2.69
1200ns){5Vll21 V PGM ) 4 .95
12 5 0 nsll 5VllCMOS ) 7 .95
(45 0 ns ll5V) 2 .29
(250nsll5V) 2 .49
(20 0 nsll 5V) 4 .95
(450 ns ll5V) 8.95
(3 50 nsll 5Vll 24 PIN ) 17 .95
j2 50 nsll 5VI 3 .49
12 5 0 nsll 5VllC MOS) 15 .95
1250ns ll5V) 9 .95
21V PGM .,Program at 21 Volts

Mod.1 Timer Capacity Int ens ity Unit
Chip luW/ Cm') Price

PE -14 NO 9 8.000 $8 3 .00
PE -14T YES 9 8.000 $119.00
PE-24T YES 12 9.6 00 $175.00

FiISPECTRONICS EPROM ERASERS
P.I CORPORATION

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

2708 1024x8
2716·6 2048.8
2716 2048.8
271 6 -1 2048.8
TMS 25 32 4096.8
2732 4096.8
2732A 4096.8
2732A-2 4096.8
27C64 8192.8
2764 8 192.8
2764-250 8192.8
2764-200 8192.8
TMS2564 8192.8
MCM68766 8192.8
27128 16384.8
27 C2 56 32768.8
27256 32768.8

5VsSingl. 5 Volt Supply
****SPOTLIGHT****

CIRCLE 263 ON FREE INFORMATION CARD

* ***HIGH·TECH****
NEG V20 jiPD70108 $2095

REPLACES BOBB TO SPEED UP IBM PC 10·40%
* HIGH-SPEED ADDRESS CALCULATION

IN HARDWARE
* PIN COMPATIBLE WITH 8088
* SUPERSET OF 8086 /8088 INSTRUCTION

SET
* LOW POW ER CMOS

1.95
3.95

.99
1.45
2 .99

.99
1.09
1.49
1.95
1.95
1 .69
2 .49
1.79
1.89
1.89
1 .99
2 .95
4 .75
4 .95
5 .95

12 50 ns) .49
1200ns} .69
(150 ns) .89
(12 0n s) 1.49
12 00 ns} 6 .95
(2 00 nsll 5V) .49
1150nsll 5V) .69
1120 nsll 5V) 1 .95
12 00 nsll 5V) 1.95
1150 nsll 5V) 1.95
1150 nsll5VIIREFRES H) 2 .95
1150 ns ){5V} 4. 95
1150 ns){5V) 5.95
1200 nsll 5VI 2 .95
1150nsll 5VI 2.9 5

REFRESH =Pin 1 Refre sh

14 50n s)
14 50ns llCMOS )
14 50 nsll LP)
12 50 nsll LP)
(4 50 nsl
14 50 ns)
1450 nsll LP)
(2 00 nsll LP)
(150nsllLP )
1450ns)
1150ns)
(l OOns)
(2 00 nsll CMOS)
(150 nsll CMOS)
120 0 nsll CMOSllLP)
1150 nsllCMOSllLP)
(120ns llCM OSllLP)
(15On s llCMOS)
1150 nsll CMOSll LP)
(120 nsll CMOSll LP)

8000 6500 CRT CRYSTALS 74LSOO HIOH SPEED CMOS
1.95 1.0 MHz CONTROLLERS 32 .768 KH, .9 5 74 LSOO .16 74LS1 6 5 .6 5 A new fami ly of high speed CMOS logic featuring
2 .9 5 1.0 MHz 2 .95 7 4LS OI .18 74LS166 .9 5 the speed of low power Schottky (8n s typica l gate
2 .95 6502 2 .79 6845 4.95 1.8432 2 .95 74LS02 .17 74LS169 .9 5 propeq enon delay), combined with the advantages of
2.95 65 C02 1CMOS112.95 68845 8.95 2.0 1.95 74LS03 .18 74LS173 .4 9 CMOS; very low power consumption. superior noi se

139.95 6507 9 .95 6847 11.95 2.097152 1.95 74LS04 .16 74LS174 .39 irnrnuuttv. and improved output drive.
109.00 6520 1.9 5 HD46505SP 6 .95 2.4576 1.95 74LS05 .18 74LS175 .39 74HCOO7 .95 6522 4.95 MCI372 2. 95 3.2768 1.9 5 74 LS08 .18 74 LS1 91 .4 9

9 .95 6526 26.95 82 75 26 .95 3 .579545 1.9 5 74LS09 .18 7 4 LS19 2 .69 74HC: Operate at CMOS logic levels and are ideal
2 .9 5 6532 6 .95 7220 19 .95 4 .0 1.95 7 4 LS1 0 .16 74LS193 .69 for new, all·CMOS desig ns.
3 .95 6545 6.9 5 CRT5027 12.95 4 .032 1.95 74LS1 1 .22 74LS19 4 .69 74HCOO .59 74HC148 1.19
9 .95 6551 5.95 CRT5037 9 .95 5 .0 1.9 5 74LS12 .22 74LS195 .5 9 74HC0 2 .59 74HC1 51 .89

19.95 6561 19. 95 TMS9918A 19.95 5 .0688 1.95 7 4LS 13 .26 74LS196 .59 74HC04 .59 74 HC154 2 .49
129 .9 5 6581 34 .95 6.0 1 .95 74LS14 .39 74 LS197 .59 7 4 HC0 8 .59 74HC1 57 .89
185.00 2.0 MHz 6.144 1.95 74LS1 5 .26 74 LS22 1 . .59 74HC10 .59 74H C158 .95

DISK
6.5536 1.95 7 4LS 20 .17 74LS240 .6 9 74HC14 .7 9 74HC163 1.156502A 2.95 8 .0 1 .95 74LS21 .2 2 74LS241 .6 9 74 HC2 0 .59 74HC175 .996 52 0A 2.9 5 CONTROLLERS 10.0 1.95 74LS 2 2 .2 2 74LS242 .69 74HC2 7 .59 - 74HC240 1.898200 6522A 5 .9 5 10.738635 1.9 5 7 4LS 27 .23 74LS243 .69 74HC30 .59 74 HC244 1.896532A 11 .95 1771 4 .95 12.0 1.95 74LS28 .2 6 74LS244 .6 9 74HC32 .69 74HC245 1.898203 34 .95 6545A 7 .95 1791 9 .95 14.31818 1.95 74LS30 .17 74LS245 .7 9 74 HC 51 .59 74HC257 .858205 3.29 6 551A 6 .95 1793 9.95 15.0 1.9 5 74LS32 .18 74LS251 .49 74HC74 .7 5 74 HC259 1.398212 1.4 9 3.0 MHz 1795 12.95 16.0 1.95 74LS3 3 .28 7 4 LS2 53 .49 74HC85 .3 5 74 HC27 3 1.8982 16 1.49 1797 12.95 17.430 1.9 5 74LS37 .26 74LS256 1.79 74HC86 .69 74HC299 4.998224 2.25 6502B 6.95 2791 19 .95 18 .0 1.95 7 4 LS 38 .2 6 74 LS257 .39 74 HC9 3 1.19 74HC368 .9 982 37 4.95 2793 19 .9 5 18 .4 3 2 1.95 74LS42 .39 74LS258 .49 74HC107 .7 9 74HC373 2.298237·5 6 .95 2797 29.95 20.0 1.9 5 74 LS47 .5 9 74LS259 1.29 74HC109 .79 74 HC374 2 .29

82 50 6 .9 5
6800 6843 19.95 2 2 .1184 1.95 7 4 LS 48 .6 9 74LS260 .49 7 4 HC112 .7 9 74HC390 1.3982 51 1.9 5 8272 4 .95 24.0 1.95 74LS51 .17 74 LS2 6 6 .39 74HC125 1.19 74HC393 1.39

8251A 2.49 UPD7 6 5 4.95 32.0 1.95 74LS73 .29 74 LS27 3 .7 9 7 4 HC1 32 1.19 74HC4017 1.99
8 2 53 1.95 1.0 MHZ MB8876 12.95 CRYSTAL 74LS74 .24 74LS279 .39 74HC133 .6 9 74HC4020 1.39
82 53 -5 2 .49 6800 1 .95 MB8877 12.95 74LS75 .2 9 74 LS28 0 1.98 74 HC138 .99 74HC4049 .89
8255 1.95 6802 4 .95 1691 6 .95 OSCILLATORS 74LS76 .2 9 74LS283 .59 74HC139 .99 74HC4050 .8 98255-5 2 .49 6803 9 .95 2143 6.95 74LS83 .49 74LS290 .89
8259 2 .49 68 09 5.95 1.0MHz 5.95 74LS85 .49 74 lS293 .89 74HCTOO8259·5 2.9 5 6809E 5 .95 1.8432 5.95 74LS86 .22 74L S299 1.49
8272 4.9 5 6810 1.95 2.0 5.9 5 7 4 LS9 0 .39 74LS322 3 .95 74HCT: Direct. drop- in replacemen ts for LS TI L
8279 2 .95 6820 2.95 BIT RATE 2.4576 5.95 7 4 LS92 .4 9 74LS323 2 .49 and can be int ermix ed w ith 74LS in the same circuit.
8279·5 3 .49 2 .5 4 .95 7 4LS 93 .3 9 :6 96821 1.9 5 OENERATORS

74 LS364 1.95 74HCTOO 74HCT166 3.05
8282 3 .9 5 6840 6 .95 4 .0 4 .95 74LS95 .4 9 74LS365 .39 74HCT02 .6 9 74HCTl 74 1.09
8284 2.95 6843 19.95 5.0588 4.95 74L S 107 .34 74 LS367 .3 9 74 HCT0 4 .69 74HCTl93 1.39
8 286 3 .95 6844 12 .95 MC 14411 9 .95 6 .0 4 .95 74LS109 .3 6 74 LS368 .39 74HCT08 .69 74HCTl94 1.19
8288 4 .95 6845 4 .95 BR1941 4.95 6 .14 4 4.95 74LS112 .2 9 7 4 LS37 3 .79 74HCTlO .69 74HCT240 2 .19

6847 11.9 5 4702 9 .95 8.0 4 .95 74LS12 2 .45 74LS374 .7 9 74HCTll .69 74HCT241 2 .19
6850 1.95 COM8 116 8.95 10 .0 4.95 74LS123 .4 9 74LS375 .95 74HCT27 .69 74HCT244 2 .19MM5307 4 .95 12 .0 4 .95

l-80 6883 22 .95 12 .480 4.95
74LS124 2 .75 74LS377 .7 9 74HCTJO .69 74HCT245 2.19
74LS125 .39 74LS378 1.18 74 HCTJ2 .79 74HCT257 .992.0MHZ 15 .0 4.95 74LS1 26 .3 9 74 LS390 1.19 74HCT74 .8 5 74HCT259 1.59

UARTS
16 .0 4 .95 74LS132 .3 9 74LS 3 93 .7 9 74HCT75 .9 5 74HCT273 2.0968BOO 4.9 5 18.432 4 .954.0 MHZ 68B02 5 .95 74LS133 .49 74LS541 1.49 74HCTl38 1.15 74HCTJ67 1.09

7.95 3.95
20 .0 4 .95 74LS136 .39 74LS624 1.95 74HCTl39 1.15 74 HCT3 7 3 2.4968B09E 24 .0 4.95Z8 0A·C PU 68B09 7.95 4.95 74LS138 .3 9 74L S640 .9 9 74HCTl54 2.99 74HCTJ74 2.49

Z80A-CTC 68B21 4.95 3 .9 5 74LS139 .39 74 LS64 5 .99 74HCTl57 .9 9 74HCTJ93 1.59
Z80A-DART 68B45 8.95 4 .95 74LS145 .99 74 LS669 1.29 74HCTl58 .99 74HCT4017 2 .19
Z80A-DMA 68B50 3 .95 6 .95 MISC. 74LS147 .99 74 LS670 .8 9 74HCTl61 1.29 74 HCT4 0 40 1.59
Z80A·P10 - 8 B54 7 .95 9.95 74LS148 .99 74LS682 3.20 74HCTl64 1.39 74HCT4060 1.49
Z80 A·SIO/ O 6 .95 TMS99531 9.95 74LS151 .3 9 74LS683 3.20
Z80A·S10/l TMS 99532 19.95 74LS153 .39 74LS684 3 .20
Z80A·S10/2 ULN2003 .79 74L S154 1.49 74LS688 2.40

6.0MHz 3242 7 .95 74LS155 .59 74LS783 22.95 74FOO3341 4 .95 74LS156 .49 81 LS95 1.49
Z80B-CPU MC3470 1.95 74LS157 .35 81 LS96 1.49 74F74
Z80B -CTC MC3480 8.95 74LS158 .2 9 81 LS9 7 1.49
Z8 0 B-P10 MC3487 2.95 74LS160 .2 9 81LS98 1.49
zaOB·DAR T l1C90 13 .95 74LS161 .39 25LS2521 2.80
Z80B-SIO/O 2513·001 UP 6 .95 74LS162 .4 9 25LS2569 2.80
Z80B·S 10 /2 AY5·2376 11 .95 74LS163 .39 26LS31 1.95
Z8671 ZllOG AY5·3600 PRO11 .95 74LSI64 .49 26LS32 1.95

4 116-250 16384x1
41 16-200 16384.1
4116·1 50 16 384.1
4116-120 16384.1
MK4332 32768x1
4164-200 65536x1
4164-150 65 536x1
4164·120 65536.1
MCM6665 65536x1
TMS4164 6 5536x1
4164-RE FRESH 65 536x1
TMS4416 16 384x4
41128-150 131072.1
41256·200 262144.1
41256-150 262144.1

5V "Single 5 Vo lt Supply

2101 2 56x4
5101 256x4
2102L-4 1024x1
2102L·2 1024.1
2112 256x4
2114 1024.4
2114L-4 1024x4
2114L-2 1024x4
2 114L-15 1024x4
TMS4044·4 4096.1
TMM2016·150 2048.8
TMM2 016· 100 2048.8
HM6116·4 2048.8
HM61 16·3 2048.8
HM61 16LP-4 2048x8
HM6116LP-3 2048x8
HM6116Lp·2 2048.8
HM6264P-15 8192.8
HM6264LP-15 8192.8
HM6264LP·12 8192.8

LP'=lowpow. r

DYNAMIC RAMS

(J)
o
Z
o
a:
I­
o
W
-l
W

6
(5
-c
a:
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4N26
4 N 27
4 N 28
4N33
4N37
MCT-2
MCT·6
TIL-Ill
2N3906
2N4401
2N4402
2N4403
2N6045
T IP31

.8 5 7 POSITION

.9 0 8 POSITION

.90 10 POSITION

l ' 10 '

.72 6 .40

.6 1 5.40

.36 3 .20

.45 4.00

.46 4.10

.2 8 2 .50

.18 1.60

COM CATHODE .3 62 "
COM CATHODE .5"
COM CATHODE .5"
COM ANODE .3"
COM CATHODE .3 "
COM CATHODE .8 "
COM CATHODE .3 "
COM CATHODE .43"

4.7 HEX W /LOGIC .27 0"
41(7 HE X W I LOGIC .2 90 "

RIBBON CABLE

LED DISPLAYS

.2 5

.25
25 /1 .00
10 /1,00

.25

.5 5

.9 5

.3 5

.25

.10

.50

.2 5

.7 9

.10

FND·357(3591
FND·500(5031
FND·507(5101
MAN-72
MAN·74
MAN·8940
TIL·313
HP5082-7760
TlL·311
H P5082-7340

SINGLE COLO R

SPST MINI-TOGGLE ON -ON
OPOT M INI -TOGGLE ON·ON
DPDT M INI ·TOGGLE ON -OFF·ON
SPST MI NI -PUSH8UnON N .D .
SPST M INI·PUSH8UnON N C.
SPST TOGGLE ON -OFF
BCD OUTPUT 10 POSITION 6 PIN DIP

DIP SWITCHES

DIFFUSED LEOS 1·99
JUMBO RED Tl JA .10
JUMBO GREEN TP A .14
J1JMBOYELLOW Tl ~.f. .14
M OUN TIN G HO W Tl'A .10
MINI REO T1 .10

SWITCHES

lN751
lN759
l N4148
lN4004
lN5402
KBP04
KBU8A
MDA990·2
N2222
PN 22 22
2N2905
2N2907
2N3055
2N3904

08375

108375

1 I I I I /I I I
AUGAT 24ST

11!I~iUB~~I!1
10534

~~
MTG HOWR HOOD25

Ef-.;;.::-::-:: ;-:-;;Z;:t3

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

SHORTING
BLOCKS

GOLD
CONTACTS
SPACED
AT .l"
CENTERS

IDC CONNECTORS

DIP CONNECTORS

D-SUBMINIATURE

FOR ORDERING INSTRUCTI ONS SEE D-SUBMINIA TURE BELOW

CAN BE SNAPPED APART TO
MAKE AN Y SIZE HEADER.

ALL WITH .1" CEN TERS

STRAIGHT LEAD
RIGHT ANGLE
STRAIGHT LEAD
RIGHT ANGLE

HARD TO FIND
"SNAPABLE" HEADERS

DESCRIPTION ORDER BY
CONTACTS

10 20 26 34 40 50

SOLDER HEADER IDHltXS .8 2 1.29 1.68 2.20 2.58 3 .24

RIGHT A NG LE SOLDER HEADER ID Hu SR .8 5 1.35 1.76 2 .31 2.72 3.39

WWHEADER IDHxxW 1.86 2 .98 3.84 4 .50 5.28 6.63

RIGHT ANGLE WW HEADER IDH xxWR 2.05 3.28 4.22 4 .45 4.80 7 .30

RI BBON HEADER SOCK ET IDS u .7 9 .9 9 1.39 1.59 1.99 2.25

RIBBON HE ADER IDM xx --- 5.50 6.25 7 .00 7 .50 8.50

RIBBON EDGE CARD IOE xx 1.75 2.25 2. 65 2 .75 3.80 3.95

DESCRIPTION ORDER BY
CONTACTS

8 14 16 18 20 22 24 28 40
HIGH RELIABILITY TOOLED

AUGATxxST .62 .79 .89 1.09 1.29 1.39 1.49 1.69 2.4 9ST IC SOCKETS

HIGH RE LIA BILITY TOOLED AUGATxxWW ' 1.30 1.80 2.10 2 .40 2.50 2.9 0 3 .15 3.70 5.40WW IC SOCKETS

COMPONENT CARRIES
ICC xx .49 .59 .69 .99 .99 .9 9 .9 9 1.09 1 .49(DI P HEADERS)

RIBBON CABLE IDP xx ..- .95 .95 ... ..- ..- 1.75 ..- 2.95DIP PLUGS (lOC )

VOLTAGE
4001 .19 144 19 4.9 5 7400 .19 74147 2.49 74S00 .2 9 74S163 1.29 REGULATORS TL06 6 .9 9 LM 733 .98
4011 .19 14433 14 .95 7402 .19 74148 1.20 74S02 .29 74S168 3.95

TO·220CASE
TL071 .6 9 LM741 .29

40 12 .2 5 4503 .49 7404 .19 7 4150 1.35 74S03 .29 74S174 .7 9 TL072 1.0 9 LM747 .69
4013 .3 5 45 11 .69 7406 .2 9 74151 .5 5 7 4S 04 .29 74S175 .7 9 7805T .4 9 7905T .59 TL074 1.9 5 LM 748 .5 9
40 15 .29 45 16 .7 9 7407 .2 9 74153 .5 5 74S05 .29 74S1 88 1.95 7808T .49 7 908T .59 TL081 .5 9 MC1330 1.6 9
4016 .29 45 18 .85 7408 .2 4 74154 1.4 9 74S08 .35 74S189 1.95 7812T .49 7 9 12T .59 TL082 .9 9 MC1350 1.19
4017 .49 45 22 .7 9 7410 .19 74155 .7 5 74S10 .29 7 4S19 5 1.49 7815T .49 7915T .59 TL0 84 1.4 9 MC 1372 6. 9 5
4 018 .69 45 26 .79 7411 .2 5 74157 .5 5 74S15 .3 5 74S196 1.49 'TO-3 CA SE LM301 .34 LM141 4 1.59
4020 .59 45 27 1.95 7414 .49 74159 1.6 5 74S30 .2 9 74S197 1.49 7805K 1.39 7905K 1.49 LM 30 9K 1 .25 LM1 458 .49
4021 .69 4528 .79 7416 .2 5 7 4 161 .6 9 74S32 .3 5 74S226 3.99 7 8 12K 1.39 7912K 1.49 LM311 .59 LM 1488 .49
4024 .49 4529 2 .95 7417 .2 5 74163 .6 9 74S37 .6 9 74S240 1.49 TO-92 CASE LM311H .89 LM1489 .49
4025 .25 4532 1.95 7420 .19 74164 .85 74S38 .6 9 74S241 1.49 78L05 .49 79L05 .6 9 LM317K 3.49 LM1496 .85
40 27 .39 4538 .9 5 7423 .2 9 74165 .8 5 74S74 .49 74S244 1.49 78L12 .49 79L1 2 .69 LM317T .9 5 LM181 2 8.25
4028 .65 454 1 1.29 7430 .19 74166 1.00 74S85 .9 5 74S257 .7 9

OTHER VOLTAGE REGS LM318 1.49 LM1 889 1.95
40 3 5 .69 4553 5.79 7432 .2 9 74175 .8 9 74S86 .35 74S253 .7 9 LM 319 1.25 ULN2003 .79
4040 .69 4585 .7 5 7438 .2 9 74177 .7 5 74S11 2 .50 74S258 .9 5 LM323K 5V 3A TO·3 4.7 9 lM320 s8e79oo X R2206 3.75
4041 .75 4702 12.9 5 7442 .49 74178 1.15 74S124 2.7 5 74S280 1.95 LM338K~. 5A TO-3 3.95 LM322 1.6 5 XR 2211 2.95
4042 .59 74COO .2 9 7445 .69 74181 2.25 74S138 .7 9 7 4S287 1.6 9 78H05K 5V 5A TO·3 7 .95 LM3 23K 4.79 X R2240 1.9578H12K 12VSA TO-3 8 .95
4043 .8 5 74C14 .59 7447 .89 74182 .7 5 74S140 .5 5 74S288 1.6 9

78P05K 5V lOA TO·3 14. 95 LM3 2 4 .49 MPQ2907 1.95
4044 .69 74C74 .59 7470 .3 5 74184 2.00 74S151 .7 9 74S299 2.95 LM 331 3 .95 LM 2917 1 .95
4045 1.98 74C8 3 1.95 7473 .3 4 74191 1.15 74S153 .79 74S373 1.69 LM334 1.19 CA3046 .8 9
4046 .69 74C85 1.49 7474 .3 3 74192 .7 9 74S157 .7 9 74S374 1.69 LM 33 5 1.40 CA3081 .99
4047 .69 74C95 .99 7475 .45 74194 .8 5 74S158 .9 5 745471 4.95 IC SOCKETS LM 33 6 1.75 CA3082 .99
4049 .29 74C150 5.75 7476 .3 5 74196 .7 9 74S161 1.29 74S571 2.95 LM337K 3. 9 5 CA3086 .80
4050 .29 7 4C151 2 .2 5 7483 .5 0 74197 .7 5 1-99 100 LM338K 3.95 CA 3089 1.95
4051 .69 74C161 .99 7485 .59 74199 1.35 8 PIN ST .13 .1 1 LM339 .5 9 CA3130E .9 9
4 0 52 .69 7 4C163 .99 7486 .3 5 74221 1.35

INTERFACE
14 PIN ST .15 .12 LM 340 see7 800 CA3146 1.29

4053 .69 74CI 64 1.39 748 9 2 .15 74246 1.35 DATA ACO 16 PIN ST .17 .13 LM350T 4.60 CA3160 1 .19
4 0 56 2.19 74C192 1.49 7490 .39 74247 1.25 18 PIN ST .2 0 .18 LF35 3 .59 MC3470 1.95
4060 .69 74C193 1.49 7492 .50 74248 1.85 ADC0800 15 .55 8T26 1.29 20 PIN ST .2 9 .27 LF356 .99 MC34HO 8.95
4 06 6 .29 74C221 1.75 7493 .3 5 74249 1.95 ADC0804 3.49 8T28 1.29 2 2 PIN ST .30 .27 • F357 .99 MC 34 87 2 .95
40 69 .19 74C240 1.89 7495 .55 74251 .7 5 ADC0809 4 .49 8T95 .8 9 24 PIN ST .30 .27 LM358 .5 9 LM3900 .49
4076 .59 74C244 1.89 7497 2.7 5 74265 1.35 ADC0816 14 .95 8T96 .8 9 28 PIN ST .40 .3 2 LM380 .8 9 LM3909 .9 8
4077 .29 74C374 1.99 74100 2.29 74273 1.95 ADC0817 9.95 8T97 .5 9 40 PIN ST ' .49 .3 9 LM383 1.95 LM391 1 2.25
4081 .22 74C905 10.95 74121 .29 74278 3.11 ADC0831 8.95 8T98 .8 9 64 PIN ST 4.25 CALL LM386 .8 9 LM3 9 14 2 .39
4085 .7 9 74C911 8.95 74123 .49 74367 .6 5 DAC0800 4 .49 DM8131 2.95 ST·SOLDERTAIL LM393 .45 MC4024 3.49

4086 .89 74C917 8.95 74125 .45 74368 .65 DAC0806 1.95 DP8304 2.29 8 PIN WW .59 .49 LM394H 4.60 MC40 3.99
4093 .49 74C922 4.49 74141 .6 5 9368 3.95 DAC0808 2.95 DS8833 2.25 14 PIN WW .69 .52 TL494 4 .20 RC41 3b 1.25
4094 2.49 74C923 4.95 74143 5.95 9602 1.50 DAC1020 8.25 DS8835 1.99 16 PIN WW .6 9 .5 8 TL497 3.25 RC4558 .6 9
14411 9 .95 74C926 7.95 74144 2.95 9637 2.95 DAC1022 5.95 DS8836 .9 9 18 PIN WW .9 9 .90 NE555 .2 9 LM13600 1.49
14412 6.95 80C97 .9 5 74145 .6 0 96S02 1.95 MC1408L8 2.95 DS8837 1.65 20 PIN WW 1.09 .9 8 NE556 .4 9 75107 1.49

22 PIN WW 1.39 1.28 NE558 1.29 7 5 110 1.95
24 PIN WW 1.49 1.35 NE564 1.95 75150 1.95
28 PIN WW 1.69 1.49 LM565 .9 5 7 5154 1.95

EDOECARD CONNECTORS 36 PIN CENTRONICS 40 PIN WW 1.99 1.80 LM566 1.49 7 5 188 1.25
WN,.WIREWRAP LM567 .7 9 75189 1.25

100 PIN ST s-roo .12 5 lUll 16 PIN ZIF 4.95 CALL N E57 0 2 .95 7 5451 .3 9
100 PIN W'IN S-100 .125 IDCEN36 RIBBON CABLE 2 4 PIN ZIF 5 .95 CALL NE 590 2.50 75452 .3 9
62 PIN ST IBM PC .10 0 CE N36 SOLDER CUP 28 PIN ZIF 6 .95 CALL NE592 .98 75 45 3 .39
50 PI N S T APPLE .10 0 CEN36PC RT ANGLE PC MOUNT 40 PIN ZIF 9 .95 CALL l M710 .7 5 7 5 47 7 1.2 9
44 PIN ST STD .156 F£lUlf ZIF ·TEXTOOL LM723 .49 75 492 .7 9
44 PIN WW STD .156 IDCEN36/F RIBBON CABLE (ZERO INSERTION FORCE) H .TO·5 CAN. K .TO-3. T· TO-2 20

DESCRIPTION ORDER BY
CONTACTS

9 15 19 25 37 50

SOLDER CUP
MALE DB xxP .82 .90 1.25 1.25 1.80 3.48
FEMALE DB xxS .9 5 1.15 1.50 1.50 2.35 4.32

RIGHT ANGLE MALE DB xxPR 1.20 1.49 _.. 1.95 2.65 ..-
PC SOLDER FEMALE DBxxSR 1.25 1.55 ..- 2.00 2.79 ..-
WIRE WRAP

MALE OB xxPYiW 1.69 2.56 ..- 3.89 5.60 ..-
FEMALE DB xxSWW 2.76 4.2 7 --- 6.84 9 .95 ---

IDC MALE IOB xxP 2.70 2.95 ..- 3.98 5 .70 ---
RIBBON CABLE FEM A LE I08xxS 2.92 3.2 0 _.. 4. 33 6 .76 .--

HOODS
M ETA L MHOODxx 1.25 1.25 1.30 1.30 ... ..-
GREY HOODxx .6 5 .6 5 --- .65 .7 5 .95

QRDERING INSTRUCTIO NS: INSERT THE NUMBER OF CONTAC TS IN THE POSITION
MARKED -n - OF THE -ORDER BY" PART NUMBER LISTED

• EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DB/ 5PR

MOUNTING HARDWARE $1.00
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WI EWRIP PROTOTYPE CIRDS
FR·4 EPOXY GLASS LAMINATE

WITH GOLD-PLATED EDGE-CARD FINGERS

. -(~T~-T, - --;-,- di2...........-
,"

I . •

,'INa'"

PISE WIRE WRIP WIRE
PRECUT ASSORTMENT

IN ASSORTED COLORS S27. S0
l00e. : 5.5 " . 6.0 " . 6 .5" . 7.0"

25 0ea: 2.5". 4.5 ". 5.0 "
500e. : 3 .0 " . 3 .5" . 4.0 "

SPOOLS
100 feet $4 .3 0 2 50 fMt $7 .2 5
soor..t $ 13. 25 1OOOf••t $21 .95

PlBase spscify cotor:
Blue . Black. Yellow or Roo

SWITCHIIiB POWER SUPPLIES
PS-IBM $99.95 __ :. ~- ~....
* FOR IBM PC-XT COMPATIBLE
* 1JOWATTS
* +SV @ 1SA. +12V@ 4.2A

-SV @ .SA.·12V @ .SA
* ONE YEAR WARRANTY

P5-IBM/1S0

PS·A

PS·100 /130

PS-ASTEC $19.95
* CAN POWER TWO S'I, " 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-130 $99.95
* 130 WATTS
* SWITCH ON REAR
* FOR USE IN OTHER IBM

TYPE MACHINES
* 90 DAY WARRANTY

PS-100 $89.95
* 100 WATTS
* SWITCH ON REAR
* FOR USE IN OTHER IBM

TYPE MACHINES
* 90 DAY WARRANTY

PS-A $49.95
* USE TO POWER APPLE TYPE

SYSTEMS
* -sv @ 4A. +12V @ 2.SA

-SV@ .SA. ·12V @ .SA
* APPLE POWER CONNECTOR

5.95
7 .95

10 .95
7.95

14 .95
14 .95
16 .95

$4.95

2AMP
4AMP
8"MP
2AMP

ROTRON
ETRI

MASUSHITA

FRAME STYLE
TRAIISFORMERS

MUFFIII FAilS

12 .6VACCT
12 .6VAC CT
12.6VAC CT
25 .2VACCT

3.15 " sa
3.63" sa
3.18" sa

EMI FILTER
• MANUFACTURED

· ~ri~~~~~M :~ ~
• FITS LC-HP BELOW ~~
• 6 AMP 120/240 VOLT . .!)-

6 FOOT L1I1E CORDS
LC·2 2 CONDUCTOR .39
LC·3 2 CONDUCTOR .99
LC-HP 3 CONDUCTOR W /STD

FEMALE SOCKET 1.49

~.

~.

25PIli D-SUB
SEIDER

CHAIIBERS
$7.95

DATARISE EPROM ERISE

ID WRAP 24

35V .45
35V .45
35V .65
35V .85
35V 1.00

IBM

CIPICITORS
TANTALUM

15V .35 .471'1
15V .70 1.0
15V .80 2.2
15V 1.35 4 .7
35V .40 10

IBM·PR2

APPLE
BARE · NO FOIL PADS • • •• • •• • • •• $15. 15
HORIZONTAL BUS • • • • • • • • •• • • • • $22.75
SINGLE FOIL PADS PER HOLE • • • • • • $2 1.80
FOR APPLE II. AUX SLOT • • • • •• • • • $30.00

S-1QO'
BARE · NO FOIL PADS • • • •• • • ••• • $15.15
HORIZONTAL BUS • • • • • • • • • • • • • • $21.80
VERTICAL BUS • •• •••• • • • • • • ••• $21.80
SINGLE FOIL PADS PER HOLE • • • • •• $22.7 5

BOTH CARDS HA VE SILK SCREENED LEGENDS
ANO INCLUDES MOUNTING BRACKET
WITH +SV AND GROUND PLANE • • • • ' 27 .95
AS ABOVE WITH DECODING lAYOUT $29.95

SOCKET-WRAP I.D.TII
. ~

: ~~~~ST?"Y:; :f':~~::::;:~~ WRAP .~
SIDE OF BOARD .~

• CAN WRITE ON PLASTIC; SUCH AS rc # e N

PINS PART # PCK . OF PRICE.~

8 IDWRAP 08 10 1.95 e!'.:::
14 IDWRAP 14 10 1.95.~
16 IDWRAP 16 10 1.95.",
18 IDWRAP 18 5 1.95 . ..
20 IDWRAP 20 5 1.95.;;

~~ :g==:~~~ ~ ~ ::~ e :!

~~ :g:=:~~~ ~ ::~~ -......:-:....._-=---
PLEASE ORDER BY NUMBER OF

PACKAGES (PCK. OF)

MICROCOMPUTER
HARDWARE HAIIDBOOK

FROM ELCOMP $14.95
OVER 800 PAGES OF DATA SHEETS
ON THE MOST COMMONLY USED
IC• • INCLUDES TTL. CMOS. 74LSOO.
MEMORY. CPU • • MPU SUPPORT.
AND MUCH MORE!

RELAYS

lEW BOOKS BY
STEVE ClARCIA

PS-TDK
* +SV@ 4A. +12V@ 2A
* +12V@ 2.8A. - 12V@ .30A
* 6.2 " X 7 .4" x 1.7". 1.6 LBS.

A complete Itsting of ~tfy manuf actured ICs from owr
225 manufacturers. h includes II pert # index. Ml lIhemative
50UrCe guidtoas we' las specification andapplication not'" on
thc:luYndsof deV'ic:es

BIULD YOUR OWN
Z80 COMPUTER

CIRCUIT CELlAR VOL 1
CIRCUIT CELlAR VOL 2
CIRCUIT CELlAR VOL 3
CIRCUIT CELlAR VOL 4

RESISTOR IIETWORKS
SIP 10 PIN 9 BESI5TOR
SIP 8 PIN 7 RESISTOR
DIP 16 PIN 8 RESISTOR
DIP 16 PIN 15 RESISTOR
DIP 14 PIN 7 RESISTOR
DIP 14 PIN 13 RESISTOR

1/4 WATT RESISTORS
S% CARBON FILM ALL STANDARD VALUES

FROM 1 OHM TO 10 MEG. OHM
10 PeS sarne val.Je .05 100 PeS semovabt .0 2
50 pes sanevaU .025 1000 PeS samovabr .0 15

50V .05
SOV .05
50V .05
50V .05
50V .07
50V .07
50V .07
12V .10
50V .12

SPECIALS 011 BYPASS CAPACITORS
.01 pf CERAMIC DISC 100/$5.00
.0 1 pf MONOLITHIC 100/$10.00
.1 pf CERAMIC DISC 100/$6.50

.1 pfMONOLITHIC 100/$12.50 ~

WISH SOLDERLESS BREADBOARDS

MONOLITHIC
50V .14 .11'1 50V .18
50V .15 .471'1 50V .25

DISC
50V .05 680
50V .05 .00 11'1
50V .05 .00 22
50V .05 .00 5
50V .05 .01
50V .05 .02
50V .05 .05
50V .05 .1
50V .05 .1

ELECTROLVTIC
RADIAL .. XIAL

25V .14 11'1 50V .14
35V .15 10 50V .16
50V .15 22 16V .14
50V .15 47 50V .20
35V .18 100 35V .25
16V .18 220 25V .30
35V .20 470 50V .50
25V .30 1000 16V.60
16V .70 2200 16V .70

4700 25V 1.45 4700 16V 1.25
COMPUTER GRADE 44.()()(),A 30V 3.95

100

AS USED IN CLOCK CIRCUITSI@
(f)

~
z
a
0::
I­o
W
...J
W

6
(5
«
0::
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$99.95

AUTO RANGING, POLARITY AND DECIMAL!

.. LARGE 3.5" DISPLAY

.. DATA HOLD SWITCH FREEZES READING
• FAST, AUDIBLE CO NTINUITY TEST
• LOW BATTERY INDICATOR
• OVERLOAD PROTECTION
.. ONLY I 'll )( 6 '1.. X 'A"
* DC VOLTS 1mV·SooV
.. AC VOLTS 1mV-SOOV
• .1 OHM · 2 MEG OHM

, * WEIGHS ONLY 2.3 OUNl:*S
• LOW PARTS COUNT·CUSTOM 80 PIN LSI INSURES

RELIABILITY
* INCLUDES MANUAL. BATTERIES. HARD CASE, AND

ALLIGATOR CLIP

ONLY $79.95

CASE WITH KEYBOARD
FOR APPLE MOTHER-BOARD MODEL KB-1000

* USER DEFINED /
FUNCTION KEYS

* NUMERIC KEYPAD WITH
CURSOR CONTROL

.. CAPS LOCK

.. AUTO-REPEAT

.. ENHANCED IBM
COMPATIBLE

.. SEPARATE CURSOR AND ,~~!!!;:su. NUMERIC KEYPADS

.. CAPS LOCK & NUMBER
LOCK INDICATORS

* IMPROVED KEYBOARD LAYOUT

IBM COMPITIBlE KEYBOARDS
DKM-2000 $79.95 ,.... ..

.. FULLY IBM COMPATIBLE II~EE~=11.. 83 KEY WITH CAPACI-
TANCE TYPE SWITCHES

* LED STATUS INDICATORS
FOR CAPS, NUMBER LOCK

.. AUDIBLE CLICK

KB·5151

TEAC
FD-55B 'h HEIGHT DS /DD

FD-55F 'h HEIGHT DS /QUAD

SHUGART
SA460 SW 'IBO mACK) DS /QUAD

TANDON
TM1 00-2 SW ' IFDR IBM) DS /DD

MPI
MPI-B52 SVo"(FOR IBM) DS /DD $S9.95

SIEMENS S" DISK DRIVES
FD1 OO-SSS /DD SABOl EQUIV. $119.00
FD200-S DS /DD SABSI EQUIV. $159.00

JFORMAT-2 SOFTWARE $49.95 TANDONTM100·2
SUPPORT FOR QUAD DENSITY DRIVES FROM TALL TREE SYSTEMS

DISK DIVECIBINETS
5%" DRIVE ENCLOSURES

APPLE TYPE DRIVE CABINET
WITHOUT POWER SUPPlY
FULL HEIGHT 5' h " BEIGE DRIVE CABINET
WITH POWER SUPPLY
DUAL SUMUNE 51;" " CABINET
WITH POWER SUPPLY . VERTICAL MOUNT

S INCH DRIVE ENCLOSURES BY JRft '
CAB·2SV8 DUAL SUMUNE 8" DRIVE CABINET $209,95

WITH POWER SUPPLY - VERTICAL MOUNT
DUAL FULL HEIGHT 8" DRIVE CABINET
WITH POWER SUPPlY · HORIZONTAL

~, . , ..
~ . • • • • . ' e oS

• a,l .1 .
• •• • •• 1 • • I • •
51

HOLDS 70 S',," DISKETTES

$49.95

ONLY
$59.95

IBM STYLE COMPUTER CISE
ATTRACTIVE STEEL CASE. WITH HINGED LID , FITS
POPULAR PC/XT COMPATIBLE MOTHER·BOARDS.

• SWITCH CUT-OUT ON SIDE FOR PC/XT STYLE
POWER SUPPLY

* CUT ·OUT FOR 8 EXPANSION SLOTS
* ALL HARDWARE INCLUDED

KEYBOIRD-AP
... REPLACEMENT FOR

APPLE II KEYBOARD
...CAPS LOCK KEY
.... AUTO·REPEAT
...ONE KEY ENTRY OF I

BASIC OR CPM COMMANDS

MODEL
3500

$549

_ 3-WAY SWITCH BOXES
• SERIAL OR PARALLEL
• CONNECTS 3 PRINTERS TO 1

COMPUTER OR 3 COMPUTERS
TO 1 PRINTER

• ALL UNES SWITCHED
• HIGH QUAUTY ROTARY SWITCH

MOUNTED ON PCB
• GOLD CONTACTS
• STURDY METAL ENCLOSURE

HISH QUIUTY TEST EQUIPMENT F OM dDR INSTRUMENTS
35 MHz DUAL TRACE

OSCILLOSCOPE

1 111
• '9

.z- • ...

~- . - f

POWER STRIPS
* UL APPROVED
...15A CIRCUPY BREAKER

$12.95
$45 .00
$68.00
045 .00
04S.00
$86, 00

IBM

EXTENDER CARDS

MODEL
2000

CIRCLE 266 ON FREE INFORMATION CARD

IBM·PC
IBM-AT
APPLE II
APPLE II.
MULTIBUS

NASHUA DISKETTE SPEClllS
5%" SOFT SECTOR

DS /DD WITH HUB RINGS

$9.90 B9Cei 79Cel
BOX OF 10 BULK OTY 50 BULK OTY 250

NASHUA DISK ETTES WERE JUDG ED TO HA VE THE HIG HES T
PO LISH A ND RECORDED AMPLlTUOE OF ANY DI SKETTES

TES TED , SEE "COMPARING FLOPPY DISKS", BYTE 9-84 .

DISKETTES
NASHUA5W'

N-MD2D DS/DD SOFT SECTOR $9.90
N -MD2F DS/QUAD SOFT SECTOR $34.95
N-MD2H DS/HIGH DENSITY FOR AT $49.95

NASHUAS"
N-FD1 SS/DD SOFT SECTOR $27.95
N-FD2D DS/DD SOFT SECTOR $34.95

NASHUA 3.5"
N-3.5SS 3 ,5" SS/DD FOR MACINTOSH $32.95

VERBATIM 5%"
V-MD1D SS/DD SOFT SECTOR $23.95
V-MD2D DS/DD SOFT SECTOR $29.95
V-MD110D SS/DD 10 SECTOR HARD $23.95

* BAND WIDTH· DC: T020 MHz (-Jdbl * BAND WIDTH· DC : TO 35MHz (-Jdbl
AC: 10 Hz TO 20MHZ (-Jdb) AC : 10 Hz TO 3SMHZ (-3db)

* SWEEP TIME · .2 pS EC TO ,5 SEC /OIV * SWEEP TIME - .1 pSEC TO .S SEC /DIV
ON 20 RANGES ON 21 RANGES

.. COMPLETE MANUAL AND HIGH QUAUTY .. DELAYED TRIGGER - 100 mSEC TO 1 pS EC WITH
HOOK·ON PROBES INCLUDED INTENSIFIED AND DELAYED MODES

.. INPUT IMPEDANCE: 1 MEG OHM .. COMPLETE MANUAL AND 1X-10X COMPENSATED
* TV VIDEO SYNC FILTER HooK·ON PROBES INCLUDED
.. X-Y AND Z AXIS OPERATION .. VARIABLE HOLD OFF FOR
* 110/220 VOLT OPERATION VIEWING COMPLEX WAVES
* COMPONENT TESTER * TV VIDEO SYNC FILTER
* LP CONSUMPTION · 19 WATTS * TRIGGERING OF CH ·A. CH ·B , ALTERNATING,
* BUILT·IN CALIBRATOR LINE OR EXTERNAL
.. AUTOMATIC OR TRIGGERED TIMEBASE .. X-Y AND Z AXIS OPERATION

~~~1IJI'-IIl

SP120 SPll0

* FREES COMPUTER FOR OTHER TASKS WHILE
PRINTING LONG DOCUMENTS,

* STANDALONE DESIGN· WORKS WITH ANY
COMPUTER OR PRINTER.

* ALL MODELS FEATURE PRINT PAUSE,
MEMORY CHECK AND
GRAPHICS CAPABIUTY,

SP120P PARALLEL
* 64K UPGRADABLE TO 256K
* LED INDICATOR SHOWS VOLUME OF DATA IN

BUFFER

SP120S RS232 SERIAL
* 64K UPGRADABLE TO 256K
• SIX SELECTABLE BAUD RATES FROM

600B - 19,200B

SPUO PARALLEL
* 64K UPGRADABLE TO 512K
* 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

$389



PRINTER CABLE $9.95 64K RAM UPGRADE 9/$7.11

AP-135
$129.95

BAL-500
$129.95

BAL-525
$99.95

$189.95
CLOSE-OUT SPECIAL

WHILE SUPPLY LASTS

$99.95
DISK DRIVES

FOR APPLE COMPUTERS

DISK DRIVE ACCESSORIES
DISK CONTROLLER CARD $49.95
APPLE lie ADAPTOR CABLE $ 1 9 .9 5

ADAPTS STANDARD APPLE DRIVES
FOR USE WITH APPLE lie

* 3.S" ADD-ON D1S'K DRIVE
• 100'" MACINTOSH COMPATIBLE
• SINGLE SIDED 400K BYTE STORAGE
• HIGH RELIABILITY DRIVE FEATURES

AUTO -EJECT MECHANISM
* FULL ONE YEAR WARRANTY

FOR
MACIIITOSH

MAC535
$299.95

FOR
APPLE lie
AD-3C

$139.95
.. 100% APPLE lie COMPATIBLE,

READY TO PLUG IN WI SHIELDED
CABLE & MOLDED 19 PIN CONNECTOR

• FAST. RELIABLE SLIMLINE
DIRECT DRIVE

* SIX MONTH WARRANTY

1< Y.tHEIGHT-ALPS MECHANISM
* 100% APPLE COMPATIBLE
1< FULL 1 YEAR WARRANTY

SAMWDO
MONOCHROME
MODEL DM-216B

'* TOP RATED FOR APPLE * PERFECT COSMETIC MATCH
'* 13" COMPOSITE VIDEO FOR IBM PC
* RESOLUTION ; 280H x JOOV ... IBM COMPATIBLE TTL INPUT
'* INTERNAL AUDIO AMPLIFIER '" 12" NON-GLARE SCREEN
.. ONE YEAR WARRANTY .. P39 GREEN PHOSPHOR

.. HI ·RES 22 MHz BAND WIDTH

MODEL
RP525

* QUIET, RELIABLE Vz HEIGHT DRIVES
* TOTAL STORAGE CAPACITY: 286K BYTES
* AUTO-EJECT MECHANISM
* SH I EL DED CABLE INCLUDED

INCLUDES CONTROLLER AND DOS 3.3 WITH DISK UTILITIES

•

COMREX CR·1000 DUAL SLlMLlNE DISK DRIVE
FOR APPLE COMPUTERS

SPACE SAVING DESIGN
STACK BETWEEN COMPUTER AND MONITOR

$39.95
.. FULL TWO YEAR WARRANTY
* EXPANIl YOUR 48K APPLE TO 64K
.. USE IN PLACE OF APPLE

LANGUAGE CARD

BilE PCCIID WIIIITloCTlol. $1.95

IC TEST CARD
* QUIC KL Y TESTS MA NY COMMON

IC.
* DISPLAYS PASS OR FAIL
• ONE YEAR WARRANTY
* TESTS: 4000 SERIES CMOS

74HC SERIES CMOS
7400; 74LS . 741.. 74H. 74S.
SOME PROMS AND RAMS

MONITOR STAND
TILTS AND SWIVELS

~!
$12.95

* DUPLICATE OR BURN ANY
STANDARD 27.. ~ERIES EPROM

* EASY TO USE MENU·DRIVEN
SOFlWAREINCLUDED

* MENU SELECTION FOR 2716. 2732.
2732A. 2764 & 27128

* HIGH SPEED WRITE ALGORITHM
• LED INDICATORS FOR ACTIVITY
* NO EXTERNAL POWER SUPPLY

REQUIRED
.. ONE YEAR WARRANTY

APPLE COMPATIBLE
INTERFACE CARDS

EPROM PROGRAMMER $79.95

.. 18 MHz BAND WIDTH

.. 640 x 262 PIXEL RESOLUTION

.. 16 COLORS WITH INTENSITY
CONTROL

.. 12 " BLACK ,MATRIX

.. IBM AND LOTUS COMPATIBLE

CaBLE FOR IBM $15.95

$289.95

$59.95

* INTERFACES UPTO FOUR STANDARD
FDD. TO IBM PC OR COMPATIBLES

* INCLUDES CABLE FOR lwO
INTERNAL DRIVES

* LOTUS COMPATIBLE
* TeXT MODE: 80 x 25
* GRAPHICS MODE: 720.348
'* PARALLEL PRINTER INTERFACE
* OPTIONAL SERIAL PORT

'* CLOCK/CALENDAR
1< 0-3841<.RAM
1< SERIAL PORT
'*PARALLEL PORT
* GAME PORT
1< SOFTWARE INCLUDED

* 80 COLU MN
* PARALLEL A ND SERIAL INTERFACES
• 8 CHARAC TER SETS A ND GRAPHICS

,.. 9 x 9 DO T MATRIX
* 100 CPS - BIDIRECTIONAL
• FRICTION AND TRACTOR FEED
• PROPORTIONAL SPAC ING

CABLE TO IBM PC $9.95
REPLACEMENT RIBBO N CARTRIDGE SZ-44 $11.95

300 BAUD MODEM FOR APPLE OR IBM
CLOSE·OUT

SPECIAL
1I0W OIlLY

~~9.1 $49.95
INCLUDES ASCII PRO·EZ SOFTWARE (A S100 VALUE IN ITSELF)

* FCC APPROVED * AUTO DIAUAUTO ANSWER
* BELL SYSTEMS 103 COMPATIBLE * DIRECT CONNECT
* INCLUDES AC A DA PTOR

CABLE FOR APPLE IIc

1200 BAUD INTERNAL MODEM FOR IBM
INCLUDES PC TALK 11/ COMMUNICATIONS SOFTWARE

* HAYES COMPATIBLE
* AUTO DIAL/AUTO ANSWER
* AUTO RE-DIAL ON BUSY
.. INCLUDES SERIAL PORT!
* ONE YEAR WARRANTY

COLOR GRAPHICS ADAPTOR $99.95
FULL Y CaMPA TlBLE WITH IBM COLOR CARD

* 4 VIDEO INTERFACES: RGB.
COMPOSITE COLOR. HI-RES
COMPOSITE MONOCHROME.
CONNECTOR FOR RF MOOULATOR

* COLOR GRAPHICS MOOE : 320 • 200
* MONO GRAPHICS MODE: 640 • 200
* LIGHT PEN INTERFACE

MONOCHROME GRAPHICS CARD $129.95
FULL Y CaMPA TlBLE WITH IBM MONOCHROME ADAPTOR AND

HERCULES GRAPHICS CARD

•• •••.........
IBM COMPATIBLE INTERFACE CARDS

ALL WITH A ONE } cAR WARRANTY

MULTIFUNCTION CARD $129.95
ALL THE FEA TURES OF AS T'S 6 PACK PLUS A T HAL F THE PRICE
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DISK DRIVES

:1-1I J 11 I I I 11 i I 11::1 ( I
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I I I I I t I I ty:tJU·UpJ!\

Era se sal l EPROMs Erases upto 8 c hi pSWlthin 2 1 minutes (1 c h ip
in 15 rmnutesl .Maintains co nstant expo5u r~ dis tance of one inch.
Special condu cti ve foam liner eliminates sta tiC bUi ld- up. BUill · in
safety lock to prevent UV expos ure. Compact - only 9.ooL x
3 70"W x 260 "'H. Complete WIth h o ld ing tra y for 8 chi ps

DE-4 UV-EPROM Eraser•••••• $74.95
UYS-11EL Replacement Bulb 516.95

Documentatio n
Included

RF0480 (Remex 5'. · OS fuli-ht.)• . . • • $ 79 .95
F055B (Teac5'. · OS halt -ht.)••••• • $119.95
SA455 (Shugart 5'<' OS half-ht.)•• • • $109.95
TM100-2 (randon 5', ' OS fuli-ht.)• . . . . $129.95

5%" DISK DRIVE ENCLOSURES
Complete with powe r supply, switch. power cord ,

fuseholde r and co nnec tors
IHouses 1 fl,li)·t'l! 5'0' ~ODOY d/lVt'1 •• $ 69.95
~~~~Jr~~al~-~~~n • • • • • • • • S 79.95
(Houscs 1 hard dnvej • • • • • ••• • $219.95

Additional Add-Ons Available!

Mitsumi 54 -Key
Unencoded
All-Purpose
Keyboard

IBM PC/XT Compatible
Keyboard
~ """-.......

General Application Keyboards

Cherry
Keyboard

• Input: 11OV @60Hz' Outp ut : +5VDC@15A. - 5VDC@
O.5A.+12VDC@4.2A. - 12VDC@O.5A · Plugcompatible
connectors ' Fits into IBM PC • Y\leight: 6 lbs.

IBM-PS $119.95

Prometheus Modems
The ProMadem 1200B/8S is a 12001300 baud modem
card which plu gs into IBM PC and XI Provides a third
serial Comport. Two versions available: 12008 (without
soft ware ) and 12008 8 (with softwa re). The PM1200 BS
is supplied with power ful MITE com mun ications softw are
from Mycr oft labs.

PM1200B (without Software) $2 39 .95
PM1200BS (with MITE Software).. .. • $274.95

• SPST .keyswi tc hes • 20 pin ribbon cable co nnect ion
• Low prof ile keys' Features : c urso r contro ls, contro l,
caps (loc k), fun ct ion , enter and shift keys • Co lor (key­
caps ): grey ' 'Weight 1 lb. • Pinout incl. • Size: 131, '1..x
41,:,'W x 34 ~H

K854• •• • • • • . . • . . . . • . . .• ••. . . . . $ 14.95

74 -Key
ASCII

MEMORY EXPANSION KITS
IBM PC, PC XT an d Compatibles

T~ I6\l64K KIt.".~ tOCl'iN~ mt'1T'lOfY Il"I 64K~ Il'lCrt'mt'f'l1$ The Kit I' " mDl€'
to ," stilI( - IU\t ln scrt tM 9 · 64K RAM ch,~ I" tl'l t' P' O\'IOOO" !IoOC"-t'1Sand set
the 2 groups of !IoMtchcls Con~rSoOt'l doc umentatIOn Inctude<!

IBM64K (Nine 200ns 64K RAMs) $9 .95

IBM PC AT
Eli ch krl comes complete .".,lh n",. 128K dynamIC RA.l,4san d documen tation
tor con Yl!1'sIOn

IBM128K (Nine 250ns 128K RAMs).. . . . $79.95

IBM PCXT Equivalent
130 Watt Power Supply

UPGRADE YOURPCI

DDE-1FH
DDE-2HH

• HDDE -1FH

JE883 (PIS Buffer) $79.95

Parallel Pri nter Card
For Apple II, 11 + and lie'

The JE, aoPy,""r l..tlll'bc' bo.vd " Jnor" t'il~l '"te<1')CfIO..,o.t C lltXIJ; f' ' '

r~~~~::,~~x~~::'"a'::;~~~r'~~;J;~,,:;~~:..,"';I~~~:~~t
p.'ll; l<.<IQl"" 3l1ablCl lor~ II .• · J nd "' · T" , JE S8C ,. UIoCIlC'dC()ll" " l,Jttd lot lne
Cenlron«:' Jl,).l'I(tard and Cll" be! rCl-(X)rlI'O ~ ff'd IN 0l1W' It.1ncUtd S .' I't'Cf......,
Ad..ancf'd lexl po'll'\trlO "'t~, ts nc lude 'f'Ot1<:oKr~n K hODI'1ceOFT . ..tC'ld, I,)~C'

iln, foted ll~CI<' C¥ ulqCt rI:I..., ... wtdHl lhe IIIt1D>l 01I,... OVIput O,tl,1 Ml lf lt l"\.srQ'"
. nd morCllCO ....~ ' lh'""'\lCt.on. Key(abl

JE880 (PAT-1) 559.95
Para lle l/Seria l Buffer Card

For Apple II, 11+ and li e'
The JEA3prO'oQ'fleU1oe1'""lh l.lO"'f>4KoIadd<loOf\4lorbtJltl!rt<l ""mor"f' l l t~

ofontorll\,lt>onl USlftOlhotoarallClll.....Pf1"c.Ib1Ct....ppl "Ml. l!le JEeS3 "f'tfIl.tta<: n to I"t'
JElWl \.IbO'ieJ F'lu&/lelCard f\tIClctd b O!>lfllbOl'1 TM JE lI!3 "'Cludt s ... l u nd ,)rd
Pllrallotl lnP\.lt",,1l'lbolh~r,!ltllI.nd Kr1lll IRS2321 l,1l,,""Cl'doulP<lIS 'MtntllCl M
tellt~"S y()I.ll"\ll1 ateu, a l'ldblIlIIlr IntormahCln10 1"*0type. of ptlf'l!er . Ion, U<~l .

onClPolr.1CI1l......ultaneo"'1Iy Con> plt lCl ""U1'""ruet'O" $ ~lll DJ

---_. ...... -
~I: --

I . -..- .

~).'~, '),t'lt"'I:.:U:.:tIli.~. Applesurance Diagnostic Disk Controller Card
Pre ven ts CTashesl For App le II, 11+ and lie'
Thll J Et 17 _ s " a (j,,)OllO'SbCtooI. an lln ...rllrocl ' ma "' lef'w .c l tQOla "(l /l o ..a 1

t1<1ok dt ... ,cr.trolletT~JElln "fl'l Wflty a!ld'l>a<:k Ihot OO-<ll l ' ''''il h.at(l .. ". ool
j/OI.lt.vston'! , ll(.h t ....e j/OI.l turn on .,.o... r Aw. n, G' or '" Tnt 'I'O"'r R"''' l RQ\.l
CPU and (l.p dl'ow:s. o.:.Qno~ rl;ltll.... s 11'\'1 be c",,"' t "f'dal lhe louc ll 0' , ~ ty
Compltl, Mfh Inslruc:bon. Kr, . (ll b l i

JE877 (DRY.1/Applesurance ll) 569.95

EPROM PROGRAMMERS

JE664 EPROM PROGRAMMER 8KT064K EPAOMS

~-~m".... '''''OM _ .m_ .• '~'''''''''H '' .'''''''' ... -j _ _ -., r(OQ1.><rel no~ tlOnal ti ;sk'ml lor ~ra l<On..-. ." ~e: :=':s=:':"~=::=~s
J~ ' • j Pric./ · Cn.ekl tor property ....Md EPROMs

• l C*b cillUi Into II'1tff"Nl RAMs by keyboI rd . EPROM or
eoon~ .... RS232 opbon • Com IN"" " copoesEPflOMI

OP£RA~ , Tt>ctJE~6A EPAO\! PT'ogr,,"' mco r t mull t\'l llnd prog ra", svolroOll.a ·btl wordE~, lfom So<to f>41{ DoI ....t mor-'
cap.'ll;lty TheJ E6f>4sRAMs .... '1be .c' t'S$l'dfor emuta\lon p".rPOMs .om lht p,v'lllfS_!ltSlX ~"'ttolln 'do.....,l m<10oroculoO<
' Data- & · AOdru .- O,sptllyad ,n con"" n't'<\l flex tor.... t • Inpu t 1I SVAC. 60Hz..l aw · S>10;l tS.. ... x t '. 0 ~ 3','"H ' \." S' . lbl

J E664-A EPROM Programmer IAssernblc!d & '!eWdlllodude. JM 16A Moduli ,••• •• •• •• •• • • $795.00
JE66 5 - RS232C INTERFACE OPTlON - l ... A...M W JX: ~_~ ..._"' ~sllM' Ttu _....~"'~_._ ..... _I"""Clf,l~ "'__..... I4-4Io -.._..~ c" ...~Clot\>_ .. ~loadilP .... -...,_~_ ... JlS1UperiMOll'-cl . roo l __

J E6 64· AR S EPROM Progtamrn«w/JE665 Option (A_lJkod & Je '*"dl IIr'ld.>cWI .,IMtGA~I 5995.00
JE 664 ·ARS-CP Jf:664 -ARSCommu~lltlOI'l Pro9rM',S'. -I)oo,11*< • ....-. • • •• • •• , $ 49.95
J E664 -CP CABLE c.bIe lor IBM-PC '0 J£6M ·AAS Prow_ t \ ""-e-I~. . • •• • • • • • • • • •• • $29.95
EPROMJUMPERMODOLES "".IlMol • ..tooo"Pfr_~~"'~"__ ~"""M-l","
... tPOtO'o'_--"9.. ..... (f'II(lO,l _ ""'.......-......_~f""O'"---

'---=:::.......=........J JaineCO I V/S4' I
1355 SHOREWAY ROAD , BELMONT, CA 94002

11/1' PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043

MUF60(SPN3·15·2462)
Ho-wa rd Industnes (4 68"sq .60cfml.• . . 59 .95

SU2 C7 Reoverse Flow
EG &G fl otron (3 125- SQ .• 3 2cfm )••• • • 5 9 .95

30022 Nat ion al Log ic D.JtI Book Set (1984) . . •
\ob!umul &P IJ4 &Sl»9'sl
(;.onUon.INorm.sOOnonNllborIaI"l m prOdud lorIeandCD-tOOO tam"Y
ThIS ondudes 7400 . 7<lL S. AS. LS ar'ld ALS Ser.. s~s. and
I,IUSolHC 1 74 HC I S-4ftCT " 4ftCT Hoilh Speed ""'ero CI,4QS l.Im~
I,'l,IS-4C / 74C la"",Iy. "nd CJ.40S LSl / Vl Sl -

NEW! NEWI TANDY 200 NEW! NEWI
NEW! Easy 10 Instan modu le plugs rig ht Inlo the &OCkel lncrea!lrlg m('fTIOf'(
In 24K Inc rements Complete Wlln mod ule & doc umentation tor mstauatson

M200R (Tandy 200Expansion) $149.95 ea.
or 2 lor 5274.95

Intenil D-.lbI Boott (1984)
Corl'pleteLJne (96 !'l~1

30013 Zilog Data Book (1984). • • • • . . . . . . • . .
Mocroprocn_sand 5..Ipport Chtps (&49 pagt sl

5114 "
• Use as a seco nd disk driYf;! • Smg le·
sided ' Single/double density' Full ­
height drtve • 48 TPI • Docum entat ion
included ' Weight: 3.7 Ibs

MPI515 $89.95

EXPAND TRS-BO MEMORY
TRS·80 MODEL I, III

Each Krt comes co mple te 'Mlh t''\I ll t MM5290 (UPQ.4161-4116) 16K Oyn;ImlC
RAMs 1I1'lod doc umC!rot3tlon lor e»nveralon Model 1~ 16K equIPped WIth Ex­
p.1nSlon Interfa ce can be expanded 10 <18KWIth 2 KIts Mod el Ill : Can be
expa nded !rom 16K to 48K US"'lg 2 K,ts Each Ki t Will e~paod compvl~r bY
16K I ncr~ents

TR5-16K3 200ns (Model III) $6.29
TR5-16K4 250ns (Model ~ ) $5.49

TRS-80 COLOR AND COLOR II
Eu y to Inmll Kli CXlfMS complete With 8 tach 4 164N-20 1200!'lsl 6.(K
Dyn amiC RA,l,4s and doc umcntat>on lor cenvereron Conve rts TRS-SOColo r
Co mput er s With D, E. n. F and NC CirCUli bo ardS to 32K Also Con 't(lrt s
TRS- SO Colo r Com pu le r It to 64K . Flex OOS Of 05-9 rt<!U1rod to ut,lIze
ftJtl 64K RAM on en computt>rs
TR5-64K-2. . .. . . . . . .. . . .. . .• .. . .• . $11 .95

Update! TRS-80 MODEL IV, 4P Updatel
Easy to Install KIts co me co mplele ."WI : TRS-6.(K-2 18 ea 41 64N -2(I (200nsl
64K Dyn am,c RAMsl ; TR5 -6.( 1(.2PA.l IS ea 4 164-s plu s PAL Chlp l and ecce ­
men la tlon for co n't(lr-llorl

TRS·64K-2 Ex~nds ModltI IV fron! 161H4K Of ModeoIlV
" 4P from 641(,.128K (w(M em. Disk )• • • • $ 11.95

TRS·64K-2PAL Expands MocMl IV (w/ BlKlt " Whil e
Monit ors only) from 64 K to 1211K •• ••• $ 29.95

The ProModem '" is a Bell 212A (300/1200) intelligent
stand-ale ne modem ' Hayes command set compatible
plus an additional extended comma nd set ' Shown with
alphanumeric di splay optio n.

PM1200 RS-232Stand·Alone Unit• .. • . . $299.95

OPTIONS FOR ProModem 1200
PM-eOM IProCom Co mrnunlca loor'l Sotlwll re l•• • • ••• • •• 5 79.95

PIca'" $pKlfy OperaMg System
PM-QP (OptIOns Procenorl• • • • • • • • • •• ••... •• • $79 .95
PMQ-64K (Oploon5 Proc essor Memo ry - 64KI • • • • • • • • • 5 8.49
PM -A LP (AJphllr'lumenc Dosplayl • • • • • • • • • • • • • • • • • 5 79.95

210830 Intlf{ Memory Componen ts Hndbk..(1983/ 84). . .. $1 4_95
eoru.n lllil ApQIoClltc;lnS~ Arbde Repnr\1 '- Data ShHtS & other
de sognmlor", ,,bOnon In!el s RAAls.~'- E:~s.E"PR()t,A s ar'ld

ElubOlelkrnor~'I II80 PllQtSI

• TRS·80 Model 100 • NEC • Olivetti
Easy to Inslall modulll plug s rogh t Into the 300Ckot lncrcaS lng memory In 8K
Increm ents Comp lete Wllh mod u'Oand dOcumcmtallo n lor lnsla~ahon

M1008K (TRs-eO MocM>l l00 Ex~nsion) • • • • •• 539 .95 ea.
or 3 lor 599.95

N EC8KR (NEC PC-I2 01A " Olivetti Joll0) •• •••• S39.95 ea.
or 3 lor $99.95

230843 InWi Micnn)'ltem Components Hndbk.(1983/ 84) $ 19.95
eonu,.,s o. ta ShHtson a~ o! tnter, Uoeroproeessors" peropM rals _
2 l'Olume s (2 S1!'l~

The JE232CM allowsconnection 01standa rd serial RS232
printers, modem s, etc. to you r VIC-20 and C-64. A 4-pole
sw itch allows th e inversion of th e 4 control lines. Com ­
plete insta llati on and operat ion instruct ions included.
• Plugs into User Port • Provides Stand ard RS232 signal
levels' Uses 6 signa ls (Transmit, Rec eive, Clear to Send ,
Requ est to Send . Data Termi nal Read y, Data Set Ready).

JE232CM . . $39.95

VOICE SYNTHESIZER
FOR COMMODORE VIC-20 AND C-64

Plug -In - Talking in Minutesl
JE520CM ' , , . . , $99.95
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Howto live
with someone
w ho's living
with cancer.

THIS SPACE CONTRIBUTEDAS A PUBLICSERVICE

Learning to live with
cance r is no easy task. Learning
to live with so meone else 's
cance r can be eve n more
difficult.

Nobo dy.knows better than
we do how mu ch help and
understanding is needed. That 's
why our service and
rehabilitation programs
emphasize the whole familv not
just the cancer patient. .

We run local programs with
.voluntecrs who are recovered
cancer patients. or whose lives
have been touch ed bv familv
members or friends ~ith cancer,
That's what makes us one of the
largest , best-m ot ivated and
most caring of any health
orga nization in the co untry

Among our regula r services
we prov ide info rmation and
guidance to patients and their
families, tran sport patients to
and from treatment,supply home
care items and assist patients in
their return to evervdav life.

Life is what concerns us.
The life of cancer patients. The
lives of the ir families . So vou
can sec we are even more than
the research organization we are
so we ll known to be.

No one facesI cancer alone.

l AMERICAN CANCER SOCIETY@
CIRCLE 105 ON FREE INFORMATION CARD

Now! A triple output
lab power supply I

for $129.95.

For $129.95, this lab quality power supply
gives you 3 completely isolated outputs: two
varianle 1.5-20 VDC at 0.5 amp and a fixed 5
VDC at 1 amp - the same as the $300 units.

TheMFJ~ laAmerican madeand design­
ed for heavy dutyuse,

You'll get plenty of voltage and current for
your analog and digital circuits. It' s Ideal for

. education, circuit design , development, test­
Ing, quality control and production .

You canconnect theoutputsInaeriesorparal·
lel for higher voltage or current. It 's short cir­
cuit protected, has excellent line regulation
(typically 0.01 %/V) and load regulation (typi­
cally 0.1 %). Two large precision meters accu­
rately monitor voltage and current. It's well
designed and ruggedly constructedwith heavy
guage aluminum so you'll get many years 01
troubleIreeservice. 12x 3x 6 inches. 110 VAC
with 3 wire safety plug .

800 -647-180 0
Order from MFJ and try It. If notdelighted ,

return within 30 daysforrefund (less shipping).
One year unconditional guarantee.
Order today. Call TOLL FREE 800-647-1800.

Charge VISA, MC or mall check, money order.

MEl MFJ Enterprises, Inc.
921 Louisville Road
Starkville, MS39759

PERSONAL DEFENSEANDPROPERTY PROTECTION
UTILIZE SPACE AGE TECHNOLOGY.
CAUTION THESE DEVICESCAN BE HAZARDOUSANDMAY SOON
BE ILLEGAL.
POCKET PAIN FIELD GENERATOR -IPG50
Assembled $64.50

• W~;s·oR·p~f~sFiE·CiJ ~R~Jio~~NTR~t"~~~ ::::P~1 0
Assembled $250.00
PPF1 Plans S15.oo PPF1K Kit/Plans S175.oo
BLASTER- Providesaplasma dischargecapableofpuncturing
a can. Produces a 100,000WATTPULSE.
BLS10 ASSEMBLED $89.50
BLSl . . PLANS . . S10.00 BLS1K . . KTIiPLANS .. S69.50
PLASMA STUN GUN - Very intimidatingandaffective5 to10
feet100,000 VOLTS
ITM10 ASSEMBLED S99.50
ITMl .. PLANS .. SI0.00 ITM1K .. KIT/PLANS .. S69.50
RUBYLASERRAY GUN-Intensevi~ ble redbeam burnsand
weldshardestof metals. MAY BE HAZARDOUS.
RUB3AII Part s Availabl e for Complet ing Device>20.00
CARBON DIOXIDE BURNING, CUTIING LASER - Pro­
ducesaconbnuousbeamothighenergy.MAYBEHAZARDOUS.
LC5..AII Parts Available for Completing Device..S20.00
VISIBLE LASERLIGHT GUN- produces Intenseredbeamfor
sighting.spolling.etc. Hand heldcomplete.
LGU3..Plans..Sl 0.oo (Kit & Assembled Units Avail able)
IR PULSED LASER RIFLE - Produces 15·30wall infra-red
pulsesat200·2000per sec.
LRG3 AII Parts & Diodes Avaiiabl e SlO.oo
BEGINNERSLOW POWER VISIBLE LASER - Choice of
red,yellow.green- provides anexcellentsource ofmonochromatic
light.
LHC2 ........Plans........$5.00 LHC2K.........Klt.........$34.50
SNOOPERPHONE- Allowsusertocallhispremises andlisten
inWi thoutphoneever ringing.
SNP20 Assembled $89.50
SNP2 Plans $9.00 SNP2K PlanslKit. $59.50
LONG RANGE WIRELESS MIKE - Miniaturedeviceclearly
transmitswell over onemile. Supersensitive.powerful.
MFT1........Plans........S7.00 MFT1K.... PlanslKit.....S49.50
WIRELESSTELEPHONETRANSMITIER - Transmitsboth
sidesofphoneconversafionoveronemile.shutsoffautomatically.
VWPM5......Plans......$8.00 VWPM5K...PlanslKit... 539.50
PWM5-LONG RANGE SUPER EAR WITH WIRELESS
ATTACHMENT .
PWM5 . .. Plans . .. $10.00 PWM5K .. Kit. . $139.50
PWM50 . . Assembled and Tested $169.50
Our phoneisopenforordersanytime.Technicians are available9·11
a.m..Mon-Thursforthose needingassistanceor information.Send
$1 .00forcatalog of hundredsmore Similardevices. sendcheck, cash,
MO, Visa, MC.CODto: INFORM ATION UNLIMITED

DEPT R8 .PO. Box 716. Amherst . N. H. 03031Tel ' 603·673·4730

CIRCLE 72 ON FREE INFORMATION CARD

DISCRAMBLIR PARTS
Westock theexact parts and PC Boardfor Radio
Electronic's February ~rtic le on buildingyourown

Cable TV Descrambler.

#701 PARTS PACKAGE $29.95
Includes all the original resistors, capacitors, diodes,

t ransistors, integratedcircuits, coils and IF trans'
fonmers (BKAN·K5552AXX).

#702 PC BOARD $12.95
Driginai etched& drilledsilk-screened PC Board used

in thearticle.

#704 AC ADAPTOR $12.95
(14 volts DC @ 285MA)

Bot i!. #701 a: #702.. $39.00

FREEll Rlprlnt afRulaE1lC1ranlCl Arllell
anBuilding Yaur OwnClbliTVDacnmbllr willi

Illy purcllili.

1-800-225-5800

CIRCLE 65 ON FREE INFORMATION CARD

J.1d
ELECTRonles,lac.
~ P.O. Box 800 •
.... Mansfield, MA 02048

TOLL FREE
i-800-227 8529 (Orders Only)

1-617-339-5372 (Information)

• The ultimate non-lethal defense
weapon.

• In five seconds can immobilize your
attacker,eventhrough heavy clothing.

• Discharges over forty thousand volts
of electricity from a nine volt nickel­
cadmium battery.

• $49.95, Mass 5% sales tax, $3.00
shipping and handling.

CIRCLE 279 ON FREE INFORMATION CARD

Cameo Enterprises, Inc.
P.O. Box 63 , Accord , MA 02018
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THE MOS T POPULAR KITS IN E UROPE & ASIA A RE COMING NOW! 50 HOT ITEMS
FOR YOUR SELECTION. SEND $1.00 FOR MARK V CA TA L OG, REFUND UPON ORDER
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TV·De COlOR LIGHT CONTRDt.LER

TA ·2IOO LOW TIM DC ST ER EO HtE·AMP KIT

T....102 lOW '" lOW I"U" E DC.S TE REO P'OM R ......LIFIER

MARK V ELECTRONICS INC .
248E. Main Street,
Suite 100.
Alhambra, CA91801
For information (818) 282-1130
For orders, (818) 282 -1196

T h' l POWt ' ..... plol,.. emploY I PUll DC m"mr e""" t In d
.......... cu rr. nl Itab'hz .." . 10 1\ 1111 hlllh n .o,I' l y. No AC by ·
p.n ClPK'IO' '$ ,ncluOtd in IwdbKk ne TWork . 10 f' fq ut nc:y
' l!IPon N 01 .."tended 10 DC I nd t", r, ,s no p ka1t d,no rt lOn.
II tin re pr odu ce h'llh 1... . 1 ball '"lhfu lly .
II UHI FE T d ,II ....nUI I inpu l to ,mprov' SIN " 1'0 . nd " 'p ut
,mp«ianc:..
It " com~t , bl. w " II.1Ik,ndl of pr" , mp iof,..r.
It hal • mu ll ,pu , pa M prou e:t,Of'I Iy ll "",. ,nc lud ,ng h 'llh .,ns,
l OY' DC oul pu l 1)I"0t K I ,on c,r W ,I. IIlllh s;>IId OI,Ilpuf , hOft·
e:I<e: UII. o.....r1oad P, o IK I,on.lnd I n l uto m.al IC: IwmPlf l tu rl
cuntrol Iy ll am . II c:I<'I pr0 11lC1 III' lo ...,hpfl klf,.nd . mpl, f",
... 'n ltd .

K' I S3 9 .9S

l" eo rpor.I.1 b .. n6 n_ DC dI!1.. .. 11'111 ."'" I f,aq ",nc:y .1ttpO"1I!
f, om O·lOOK Hz -.0 Sd8 Ad ded 1111""'" l.kI Ion. def ..l IrIO
10000d" con lrOI 1"1 you 1I ,'Or WOl,l ' own h lql,lt f'cy IUpp l>lI110

..I,m lfpo_f l..el u.loo""
5pec ,f.clt oon,
• THO /TI M 1. 11 1" .... .005 'llo

F, ..q,u.ncy r'JP:\nM DC IQ 1oo KHz :i!ldB
R I...... clIv '" 00n t.0 :1dB
SIN rltoo bl1 l... I" .... l OdB
S,nl .I"' .ly phOl"" '1mV 41l(ots. A... 100000Vl00K.tL
Ou IPUI L.....' 1 3V
MIX0I,IIpul 15 V
To n. con l ' o l, B.t1l ! t OOB • SOHz

Trllb ''' :t. lOd. p l SHz
Po _ ",pp1w :!:'1.VOC flO SA

It " eo mpll,bI . _ Ih I"y ~, amp lof,.. , ......,Ch ...... bv 0.. ,
cam pan " IUChII T A 10'1 . TA 417 . TA ·1oooA
K'I S« SO

A' . ..ru IIOfl.... ~lld'Inology.lhilun ,te...contr'"

......IOU' eo lor ful liflt l bu lb, . t ht '1'_' .1I1t't o f ....htth II "IOU
lU,tIbl.,n pllc:l!1 lik••t"-"epertv.d.lCo. .. IKl l'On'e:!lI .... c..nt ••
.tId . 110 in light '",' f or IlttMI.-..t. TO!I I o ut put ~ 'I
3000W 11000w/Ch.l ...,..c:h ....,n' tl\.l( II ~ con tro l 30 poKft

0 1 100w 0 ' GOOpOec:ft o f 5W col or IIllhl .. hich .. _II" for
mollUIolll".

f EATURE:
111" Mu lle:" modt

Au Ooo ,,,,,,-, II ..... 'diId ,nlO hillh . ", .dd l, and low Ir~y

todr .. , 3 ll«1'UPIOf 1""' 1. 'tl\a,Mperllti .....'h .... con tr OU,'.
121"CIIM'...... mode.

EI.ct ' on IC: c" w il . utO....Iic:.lly con trol l 3 . OI,IPI of colo r
11..1 In NQU.nl .. 1ON I nd O F F; lito it hII'lIP"'doonl rollir
Buil d _ of Ihl N ligh t co ntr oll .. to da y I nd .... ,o y _ ICh,"'II

YOUr r' '',II IC: , G ' H t for tc:ho ol P<'OJtoe:tI ' . 1I1!t<: l lOn IC: per11.
....111 ~. prtdr,Uld e.e. bclIIrd I nd,nl1r",cl ,on l'''' c:ome
w ,t hIIIM k'l

KII .. . .. . $65 .00 Auemb ll'd wil h I"I~ ... .. . $ 75.00

T h OlImphf,. ...m ploYI ,,_Iy dllogn.l'd ,y "' '''''tr IC:IIOI,ItPUt corcU,1
....h ttll UMI h19h , Iflc ll nc:y ea,lInll'lon l"nIOltor, 10 II hM fOOd
, ff "OIn cy and •• nll,nt e:hlr ll;ll"ltlc: . T h.. d r.... I, . n"llor
WtU n....,... OYMII"I . II 01 . aI ", t o bu .ld In d no .hgn",..nl II
r llq... .. l d
Splclf.... boni:
"owe' Ou ll'<ll ' 3OW '" lOW I. on m l
TOII I Harmon,e dlllort 'On : l ... Il\an 0.1'" bt_n 100H z

101 0KH z
" .......phf .... ·
In p UlI S-n lllt flfil y : 3mV It . 1 K R IM or Moe:. Equ.I,Hd

SIN Ra tIO: IOdB IJOmV . 14 1 K T A" E. TrU_NE_R__--,

Oulpul Impedl",.. ; ..... oh m
~ Vo lt. DC JO.5QV

AV :12 J6V " 2 3A
K,t ••__ _ _•• $'1. ,60
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T...·2500 HIG H QU A LITY MULTII"URI"OIE " RE·AWU FIE"

T.... :z4OOA ELECTRONIC ECHO AN D R EVERBERATI ON AMPLIFIER

WE CAN SUPPLY METAL CABINETS AND
POWER TRANSFORMERS FOR OUR KITS!
PLEASE REFER TO OUR CATALOG.

• 1 _ "~;'~~' " ._ .. .... .:;,:;;.: ; ; ••_;; ~ - . ~ ._'=-:'?"'.~:, ~ .
.. . ._ -_.. - ._-- ~ .

-: ::.~::>(i~ I -J - i--i ~!·rl ~ f~f~·~":-~: -. - - --- .

Yo", CI" 0Wf'I • STEREO TV fr om tQd,y ' T n 'l ' ,......I~no ' " • 1P'C ,.a1 d" $'!ln 0 ' u" ng I"" mOil adv lncel bl' mono
poh Md L S.I II produ(:l1 • SUJW' >o' .nlIOll111'10 ..II K I 1."'1 I.... LSI " Iqo.>.ll ed to 60 PC' o f LOW NOIS E FE T
• TRA"'SIS TOR r"" ' ........11 10' (.In ... ..n h.. lp you to p romo l.. you' 1I1""$'on from I nor ma l o ne 10 'S9I!C'" on'
W'III • H.·f , 5T EREO funet ,n Ou. " """ I.alar '1 .110 appl 'ClbII 10 ' '''y ot h.. ' mo no to uf(lI1 ' ,n CO"",.r l '''' ' I 10
ANALOG STEREO . U rodOl,lb!t'dly . ' I '$ 110' moll a d. ...c.-d l'qu ,prTtI!nl 10' ....'Y 1.... t1v . .. h.' .. 'I 1l'>Owid conlrtbut.
10 yOl,l' hu .. n,nllplll..r..
s-otia,-:
F,ItqU.nc:y R..rpo nM . tOHz ·30KH z
S"n..alIO "'O' t41',hO &OdB (L H C I 506dB IR H C I
D'lIor l 'QI'l lBol llch 1 0 1"-
l",p..1 $our~: H'th Inpul lmPlldinn A M lun .. . . ),11.0"0 (.1 . ..1\1 Lowlrnpoedanc:' R.doO. TV . VC R
,,_ COl"ru mpt,on : 6VA n ov
A't41mb'..d Wtlll l ilte d .__ S30 00

T h " IP K I' Uy cII!1ill" ed pta .... p l,f ... .ne ludes I prof .."on.l GR APH EOU ALI ZE R TONE control IVl IIIm .nd ha'.
lI,n of t l '1dB f r_ne:y "lPOn., . " I..ndl I .om SHz to 70 KHz. 10 ... . n ,n bold IoII.n,"'IIcond.l,o... ' I (In ' ...pr~
_" II can I CCl pl ,npu l f, om ...... .uo, mlllln..ue Clrt r 'dIIl . ' K O'd dlc:k Ind l un ... ,II OUIPUI c. n be r:onnKI.-d 10 . 11
k,ndl of po_. I mp lof,. d
A' ..mbl.d ....,lhl..uld •.

STEREO ~MULATOR

Til" U" '1 comb...... I"" moll ldI< .... cl!d eo mpull ' V LSI IK II.. .q", ....'111" 'III QUI" tw J lp,l n ma de com pon .." I.
10 ,t"" III.. lo llo .. ,ng fEA TUR ES
It (In !l"n...I.... ... "' .. , .,H' lIon .t'Id ' .....bI'.toon . lfKI ruch ., tllit ,n ..., !I. WIrIO m u"c ",ll II h '$ ' J tk:1 ,0f'I
.IIKI c onlrol w h oe: II ,nc lude' ,... . <tII1" II .o n eont<ol. dil l.... con tro l .nd dIIpl" eon l '0 1
All k,nds of ,nf "ld IOUnd .lf t<:1 (In bI obl. ,n.d by ,k ,lf ..r ulI! o f Ih " conl'ol II hn LED d.spl.y 10 Ihow
..lltalOn.nd r..... rber ll"' ..
An....b led w 'III tlltld .. .. .. _. .•. .••_ ._.__ .•.:.. .... _ .. . _ .•_ ..__ ~... ~.. __ ... .. _ •._. S99 85

Th ." , . profll1"QI'\II I)OOW' SUpply kll Oulpul ...o IIl9lIO!ull lbl . 1'0<0\(). tSIIOC Oull>'" cur ..nl 1 110 (In boI

Iom' led 10 1_ ""9' MellO n, well II 200mA . nd '1A An ..Lrbo' "11d PO-OltChO" 1'111..... l ito dll1'!ln .d t o ."', 01.11
• blep."'II IOUnd I nd. f ll \.h,n. LED _.n,nll .....11IPJMl r """ ~n o u t pu t >WI OV'" loecWd or "'Ort C"CUIlId H'!lh
Ulb,hly I nd " ...bhly '''' ulI ,", Itom , mpl oY " " I h'" qUi loly ...0 1\101 ' ''9u IIIO' IC r", Itont PoIn,l of I "'~'

suP9ly II _U dI!1.....td w ll h OUlpu l l •• m '.... I• . o n/o f! ,w 'le:h. vo ll . ldlu l t ' ''ll conlto l. lumbo I'll! 1.. fa' ".ad''',
bO!h A MPI ItId VO LTI A IIO w ,lh I "oI tI.m p ' .....Ich II _1111 cUIr,,,, lom ,1 .,,~ Iw ,lch K'I CO I .. ' I" ,", nad
",..,,! c:IM. 1'''' ' ' 0010. W,III Slttd bruih'd I<on l pan .l . I II .lectrOf'l'e: P"'''. p c baird. 3" Jumbo I'll ....1..' trln,~

form~" C " C u ' l d'lIIIram . nd ,nll lllCl ", n,
K'I.•~ .• ~.. ~ ~~_M .. _~ __• S59 50 At blld ,111ltlltd n. __ ~ __~_ S69.SO

T R·loo ~15V :z AW.

..........................................

All merchandises are slbject to p-iorsale.
Shipping& Handling: Inside L A. 5% of total
order,(Min 1.50) . Outside L A. 10% of tota l
order, (Min 2.50) . Outside U.S.A. 20 % of tot al
order, (Min 5.00) .
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SM.100 1fiOMC UNIV ERSAL otGITAL FREOUENCY
COUNTER

TY-46 20 STEl'S BA R/ DO T AUDIO lIvn OISl'L,AY KIT

Th is '!MII. tle ""polOYI 1h ,M CMOS Ie to o r .... th"1Y~X LEOS
It inc ludtt .-nd 'ef f ect ( ,reu ;! and au'lQtn.l t 'c POWer o n/ o ff

IWl1M . III INt " .. Qn be (0"'1*'"_" to ,til ROlllett . . 11 i t

li mp " in Cons tructIOn e nd " ''I' to bui ld .
• o.luu c:oIour lace ~I ., IT" 01 chwpe.
K lt •.• .•_••.•••••__ $ 16.112

TV"" SUf' ERIOfl ElECTR ON IC ROUL ETTE

T h.. nl!W dI!1'9"ee1 . ",cho 1... . 1 d ,rp l. y un ,1 II U"", I rM'W ,nl ...
.lteel C:" W, I !rom NllOOf'II Sl!f'nlConductor to dr ..... 20 PoKlI1
of co lor LE D', " ,"n. y..lIow ."'CI ,eell on "ac:h ch........ . II
P<O'f>dI!s t_ WpM of dtrp ll'y """ thodllo for M-.c:toon ·bIt,· 0' ·dO!'.
Tht dotpl.y r."ll'I' IS frot'l'l S7dB 10 OdB. " ,t II good for Iny
...... ,1...' from :1 11' 10 200W' " _ r ",pply requ,," I2YAC
or DC. So . ,t t fo r c.rs II _ Ill ",t come-s ....,I h prinl.-d
c"cu,1 boaord • • 11 LED ', .. lK tr Of'lIC compone nll . I_Ie:.... . " d
IIlk rc:r"" pri nted prol.~~1 lront PI",I

K,t ._•.•_... ._••__.•.. S3.,i5

$ .... 100 '1 .., .c ell' . ' ". "ly·ope<~1Hl 0'1'1. ' fr~ ~""r

F_ p -..;e , 01 ~.ncl'd, h'9" ttd"'lI<;11 l. S I ,nIt9.Uod CII(" ,I
.... ....-t. t h u l, CUCII' t ""'Clu'. '1 ' ."Iblor. SM · l 00 c. ..._ yOU
u p 10 8 dog,U 01 •• tolut oon lOt • Wide 1'1tq 1M"CY ra,. 01 10Hz
10 1~HI 1I."d.I , ....._"ZII $Vu..... '.....,'..tI... th t lelil
iroput d.• 'u u n be .... td o .. ' ht Pll_'• • 'CO_.toth.O(h.'
Qt ....... abw t ,on
InP\'1 ilens" ,ty : KH z r 10 H , _ lOM HI ~Vr_

MHz r 1MHz _ l!iOMH,4OmV,ms
R.tpOfI.',.... , 02 10k..

HoIO ; HOld Iht'li ll , n P\l1 " . ... ,
~_r $<IQQly : DC6V 11111I• • '1'or DC9V :1~A AeMpto,
A, ...... b1ed w 'th tftled _'M~ S99 00

• ~ d og ' t , "Ch w' t h l l"!l.. , .d LED ,nd 'Clt ,on 0 1 0 6"
Auto ·I I.lh .....h..MY.. ' ,t IICNrrloldotd
Rln!!" : DC curr . nt :!: l uA - t:lOA

DC ...011. t 1m V - t :1oo0V
SI. b, ioty : DC i 0 O:1S,,- i:1 d og,t

1'0_' IUPpl...: DC S_ 6 V 200mA
SIl .. . . 5 /18" IW) ,, 3 1/." 101" 1 31. " IH I

V"'OI,II f une:t 'on l I.bl, : ou t pu t t..r m ln.1 o f BC D
BUSY. ST RO BE .. IC , ieh '''' lU,tlbl.. for worl u "1l ....'th
m'e:.oc:omp". t lf ,
T.~rl lu ," Com.,.n$l ll'd R..., llto , of l ClOppml ·c 'I...-p·
loylldnIOIlPMt th'l unll ·lllab,hty .

Til......mory ,ys llm elf' hold th .. 11t1l11 ... ad' "!l. for th .. eon ·
....n"~0Icomp ... '1OtI . tld o blll ' ...1T'0f'I.

" ,t ._._ .__•.•__•.• • S3 8 .oo Au"",b!ftj ....' I h t..lud ._ $4 3.00

TERMS:
Min order: $10.00
Chargecard order: $20.00
NOC. O. D. ! Cashier's check, phone orders accept.
Calif. Res Add 6.5% Sales Tax.
Prices are sLbject t o change wit hout notice.

...........................•
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SPARTAN Elect ronics ln c

11
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C (516) 499-9500

6094 Jericho Tpke.
Commack, N.Y. 11725

ADVERTISING INDEX
RADIO"ELECTRONICS does not assume any responsibility for errors that may appear
In the index below.

.. . .. . .. .. 34NTS .

Ge rnsback Publication s , Inc.
200 Par k Ave . So uth
New York, NY 10003
(212) 777-&400
Cha irman of the Board :

M. Harvey Gernsback
Pres ide nt: La rry Steck le r

EAST/SOUTHEAST

Sta n ley Levitan
Rad io-Elect ro nics
200 Park Ave. So uth
New York, NY 10003
718-428-6037, 212-777-&400

Sales Off ices

ADVERTISING SALES 212·777-6400

Larry Steckler
pub lishe r

Arline Fishman
. adve rtising coord inato r

She iii Weinman
adve rt ising as soc iate .

Lisa Strassm an
cred it man age r

Donn a Sala
cred it associ ate

Naomi Matten
adv ertis ing assistant

New-Tone Electronics . . 21

<>mnitron . . . . . . . . 96

Pacific Ca ble . . . 115

Pacific One . . . . 86

PanaVise . . . . . 86

Panasonic . . . . . 13

Philip s ECG. . . . . . . . . 103

Quintec . 87

RAG Electrb nics 5

RAG Electro nics . . . . . . . . . 27

RAG Electro nics . . . . 28.29

RAG Electronics . . . . . . 31

Radio Shack . . . 121

Ramsey 125

Regency 33

Rhoades . . 83

Sa ratoga Electronics In

Simpso n . . . . . . . . 90

Sintec . . . . . . . . 88

Spa rtan Electro nics 138

Tektroni x CV2

Test Probes . . 108

Trto-Kenwood . . . 99

U.S. Instrument Rental s 79

W.S, Jenks . . . 30

Wm n Allen . . 124

Yours Trul y . . . 30

MIDWESTlTexasiArkansas/Okla .

Ralph Bergen
Radio-E lectronics
540 Fro ntage Road-Su ite 325
Nor thfie ld , IL 60093
312-446-1444

PACIFIC COAST/ Mounta in States
Ma rvin Green
Rad io- Electro nics
15335 Mo rrison St.-S uite 227
She rma n Oaks , CA 91403
818-986-2001
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... . .. .. 87

Jameco .

Jam es Walter Satellite Rec,

Jan Crystals ... .

Je nsen Tools . . ... . . 86

Josep h Electronics. . . . . . . . . . . . . . . 91

Kepro Circ uit Systems . . . . . . 110

Kr ueger Tech no logy . . . . . . . 126

MCM Electron ics 119

MFJ . . . . .. . . . . . . . . . . . .. 136

Mark V. Electro nics : . . 137

Mclntosh Labs .. 107

Micro Linear Contro ls .

Micro-Ma rt .

Mouser .

NRI .

Coop's Satellite Digest 12

Deco Industries 86.87

Deltax Dynam ic . . . . . . . . . 86

Dick Smith Electronics . . . 22.23

Diehl Engineering . . . 85.95

Digi-Key . . . 133

Digital Resear ch Computers 124

Digitron . . . ' 118

Diplomat International. . . . 87

Dokay .... .. . . . 117 '

Electro Indu stri es . . 109

Electronics Book Club . . . . . . . .. 81

Elepha nt Electronics. . . 87

Etronix . . . . . . . . . . . . . 110

Firestik II . . . . . . . . . . . . . . I I I

Fluke Ma nufactu r ing 7

Ford ha m Radio . .. .. . . 25.93.CV4

Fra nklin Lakes Stereo . . . . . . . 108

Grace Industri es .. 86

Gr anth am College of Engineer ing 97

Harbor Freight Sa lvage . . . 26

Heath . . . .. ...... .. . .. " . 43

J & W 136

JDR Instruments . 9

JD R Microdevices . . . . . . . . . . . 128-129

JD R Microdevices . . . . 130-131

JD R Microdevices 132

JS&A .

Free Information Number
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83
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Adva nce Electronics .. ... .. .. . . 39.40.4 1
2895 106 Adva nced Computer Produ cts . .. . . . . 12338 95
35.00 107 All Electronics . . .. .. ... . . . . . . . 12735.00

72 Amazing Devices . . . . . . .. . .. . . .. 136

589 84 Appliance Ser vice . . . . . . . . . . . .. .. .. 87
63 272 Arc tec Syste ms . . . .. . . . 12075 . ....

129 77 B&K Precision .. .. .. 43

559 98.251 Beckman Ind ustri al. . . . . .. . . . . . . 14.15
169 81 CE I . . .. .. . . . ..... . .. 124

CIE . . . .... .. . . . . .. 52
5339 279 Ca meo Enterpr ises . .. ... 13639

64 54 Chemt ronics . .. . . .. . . . . . . . . . ... . . 100
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336 Comma nd Producti ons . . . . . . . . . . . 32
79.281 Communications Electronics . .. . . .. 3.44
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$499

e.J 't'r5 (' con l("
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1600 10 25000
·2S10010 SOOOO
50100 10 150 00
ISI 0010 1000 00
Over 100000

Mon Th Tu W F
9-8 9-6

99-PRRollKit
PS-88 Screwdriver Set
PS·120Nutdnver Set
101-S wnestnpper

DM·l0
DM·20
DM·25
DM·40

P,N3400
3500
3550A

P,N 820
2802
2815
2816

BECKMAN
S39 DM·45
65 DM·73
79 DM·7]
69 CM·20
TRIPlETT

5122 P,N50
108 630NA
79

B&K
5170 P,N3300

47 111
140 116
128 1042

1045
POCKET TECHNOLOGY, INC.

LoglCScope 136
w Probes
w0 Probes

CONNECTORS
RS·232C (SOLDER TYPE)

Male $1,50 female Sl .95
BNC Male 9 95 per 10
UHF Mate 9 90 per 10
T Male 2.SO per 10
RCA Male 2 95 per 10
GENDER CHANGERRS232 M·M 19 95
GENDER CHANG ER RS232 f ·f 1995

WOLD AUTO ALARMS
FA·eM Currentmomtor S37 50
FA·AP Keyless,Passl\le 67 50
CAR·CALl Pager alarm 90,00
MIGHTY-MO Keyedalarm 22 SO
GLASS BREAKAGE DETECTOR 21.00
IGNITION KillER 1250
HOOO·LOCK IGNITION CUTO f f 32 25

MINI·DASH COMPUTER $69.95
LCDdisplaymcnncrs oil pressure water temp . engine
RPM. Batlery \-t ttage , msrde outsroe temp. andstop­
watch

IBMPRINTERCABLE 522

SAM TA12" AMBERMONITOR 129
12' GREENMONITOR 119

ZENITH 13513' COLOR
COMPOSITE,RGBAUDIOH·RES 524

HAYESSMARTMODEMS
30D BAUD S134
1200'300BAUD 469
1200H INTERNAL (IBMI 389
2400 1200BAUD 739

XCELITE

PHILIPSECG SEMICONDUCTORS
We haveacompletenneof ECG replacement semicon­
ductors for all your electrorucneeds

-DISCOUNT PRICES-
ECG(EOUIVI 1155 S4 95
ECG (EOUIVI 113 .59
ECG IEOUIVI 4016 .99
ECG(EOUIV) 5070 119

JERROLD LCC·58 CONVERTER
JERROLDLCC·91 remote
PHILIPS CV·l000 CONVERTER

WNO LUME CONTROL
PHILIPS CTC9RCONVERTER
WINEGUARO

AN TENNA ROTOR WR·5000
OA·8150 VHF·UHFAMP
BC·7820 4·SET BOOSTER

ruSA
CVU·40 BLOCK CONVERTER
CVU·1oo0BLOCKCONV.

COAX CABLE 59'U500'
ROTOR CABLE 2014 500'

RS232 TRANSMISSION LINE TESTER
All 25 sional lines accessible Duel color LEO 's (red
greenlJumpers and case met. $169.95
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Volume
Discounts
Min Order 525 00
InTernal10nai Shipping AOOI
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,..."Ihoui notice
COD2 00 EXira
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138 CIRCLE 75 ON FREE INFORMATION CARD


