


TEK 2213A12215A12235
DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

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

100 MHz dual
time base scope.
Easy-to-read CRT;
bright, full-sized
8x10 ern: 14 kv
accelerating
potential complete
with BEAM FIND,
separate AlB
du al intensity
controls, FOCUS
and TRACE
ROTATION.

Wide range verti
cal sensitivity.
Choose from
2 mV/div (1x
probe) to 50 V/di v
(10x probe);
color-keyed for 1x
and 10x probes;
variable control
inc reases sca le
factor by 2.5 to 1.

Two 100 MHz ,
high sensitivity
channels. 3.5 ns
risetime; dc to ""
100 MHz band
width from 5 V/div
to 5 mV/div ;
extended sen
sitivity of 2 mV/div
at > 90 MHz.

AlB sweep selec
tion. Calibrated
A sweeps from
50 ns/di v to
0.5 s/d iv: B sweeps
from 50 ns/d iv
to 50 ms/d iv; vari
able control for up
to 2.5 to 1 reduc 
tion and 10x
magnif ica tion for
sweeps to
5 ns/di v.

Dual time base
measurements.
Select either A or
B sweeps, or both
alternately with A
intensified by B.

B trigger slope
and level. Use B
trigger level to
select B-trigg ered
or run-alter-delay
modes; use B
TRIGGER SLOPE
to select transitions.

Our directorder linegets
youthe industry's leading
price/performance portables ...
and fast answersfromexperts!
The 60 MHz single time base delay
2213A, the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliab ility and affordabi lity, plus the
industry's first 3-year warranty'
on labor and par ts, CRT included.

The cost:just$1200 for the
2213A, $1450 for the 2215A,
$1650 for the 2235.t Even at
these low prices, there's no
sc rimping on performance. You

have the bandwidth for dig ital
and analog circuits. The sensitivity
for low signal measurements. The
sweep speeds for fast logic fami
lies. And delayed sweep for fast,
accurate timing measurements.
All sco pes are UL Listed and CSA
approved.

You can order, or obtain
literature, through theTek
National Marketing Center. Tech
nical pe rsonnel , expert in sco pe
applications, will answer your
questions and expedite delivery.
Direct orde rs include comprehen
sive 3-year warranty' , ope rator's

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

Ordertoll free:
1-800-426-2200,
Askfor Rick.
In Oregon, call collect
(503) 627-9000.
Or write Tektronix, Inc .
P.O. Box 500 , Delivery Station Y6-088
Beaverton , OR 97077

Tektronixe

COMMITTED TO EXCELLENCE

Copynghl © 1984. Tektronix. Inc. All rights reserved #TIA-439-1 t Price EO.B. Beaverton. OR '3-yea r warranty includes CRT



_ Highest quality _ Highest performance - Lowest prices

t?VIDEO-CINE
CONVERTER

The BP Video-Cine Converter is an
optical device that allows the easy
transfer of slides, 8mm or 16mm
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
projection screen. Your video camera
shoots that image, can co lor-co rrect
faded pictures, add narration to other
sound. Can be used with any video
camera or slide projector. If your
video camera lacks close-up capabil ity,
you will need a macro lens attachment

MODEL V·1701 $3495

FOR ULTIMATE VIE I G

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

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

Model 6510

$16995 (p 61 CHANNEL WIRELESS
REMOTE CONTROL

Model V7661 $7995

Wireless remote control on/off, channe l
selection and fine tuning.
• Works with any TV • 61 channel capability
• Microcomputer controlled PLL operation
• Converter panel controllable for channel up,
down, on/off, fine tuning. • LED display
• Compat ible with CATV systems.

(p STABIUZER/IMAGE ENHANCER/RF
CONVERTER/VIDEO FADER/2·WAY
DISTRIBUTION AMPU FER

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 amplif ier.

Model V7777 VHS $4995

Model V7778 BETA $4995

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
$25 1-500 $6.50
$50 1-750 $8.50
$751-1,000 $12 .50
$1,001 and up $15.00

VIDEO TAPE REWINDER

Toll Free

800-645-9518
InNY State 800·832·1446 L...- ---'

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

Model V4804 $4995

260 Motor Parkway, Hauppauge, NY 11788

Charge it with VISA/MASTERCARD. Z =Phone orders accepted.

Fordham
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Scanners
Communications Electronics:

the world's largest distributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow's paper are
coming through on a scanner today.

We give you excellent service be
cause CE distributes more scanners
worldwide than anyone else. Our ware
house facilities are equipped to pro
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are in
stock for quick shipment, so if you're
a person who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CEo

NEWI Regency<f MX5000·E
List price $599.95/CE price $359.00
MultI-Sand, flO Channel • No-crystal scanner
Search • Lockout • Priority • AC/DC
Selectable AM-FM modes • LCD display
Wor ld 's first continuous coverage scanner
Frequency range: 25-550 MHz. continuous coverage.
Never before have so many features come in
such a small package. The Regency MX5000
mob ile or home scann er has continuous cover
age from 25 to 550 MHz. That means you can
hear CB, Television aud io, FM broadcast sta
tions, all aircraft bands including military and
the normal scanner bands, all on your choice of
20 programmable channels.

Regency® MX3000·E
List price $319.95/CE price $179.00
8-Sand, 30 Channel • No-crystal scanner
Search • Lockout • Priority • AC/DC
Bands: 30-50, 144-174, 440-512 MHz.
The Regency Touch MX3000 provides the ease
of computer controlled, touch-entry program
ming in a com pact-sized scanner for use at home
or on the road. Enter your favori te public service
frequencies by simply touch ing the numbered
pressure pads. You'll even hear a "beep" tone
that lets you know you've made con tact.

In additio n to scanning the programmed
channels, the MX3000 has th e ability to search
th rough as much as an entire band for an active
frequency. The MX3000 includes channel 1
prio rity, dual scan speed s, scan or search delay
and a brightness switch for day or night operation.

Rege ncy@ Z30 ·E
List price $279.95/ CE price $169.00
B-Band, 30 Channel • No-crystal scanner
Bands: 30-50, 144-174,440-5 12 MHz.
Cover you r choice of over 15,000 frequencies
on 30 channels at the touch of your finger.

Regency® C403· E
List price $99.95/CE price $59.00
S-Sand, 4 Channel. Crystal scanner
Channel Indicator LED. AC only. Low cost
Bands: 30-50, 148-174,450-470 MHz.
Regency's bas ic scanner, the C403 gives you
the excitement of police, fire and emergency
calls at a budget price. It can tune in to any of
five publ ic service bands and brings the signal
in loud and clear...on any of four possible
channels. It comes with detachable te lescope
antenna and AC power cord. Order one crystal
certificate for each channel you want to receive.

RegencV® HX1000·E
List price $329.95/CE price $209.00
B-Band, 30 Channel. No Crystal scanner
Search • Lockout • Priority • Scan delay
Sidellt liquid crystal display • Digital Clock
Frequ ency range: 30-50 , 144-174 , 440-512 MHz.
ThenewhandheldRegency HX1 000 scanner is fully
keyboard programmable for the ultimate inversatil
ity. Youcanscan upt030channelsatthesametime.
Whenyou activate the priority control,youautomat
ically override all other calls to listen to your favorite
frequency. The LCD display is even sidelit for night
use. A die-cast aluminum chasis makes this the
most rugged and durable hand-held scanner avail
able.There is even a backup lithiumbattery to main
tain memory for two years. Includes wall charger,
carrying case, belt clip, f lexible antenna and nicad
battery. Order your Regency HX1 000 now.

Regency® R106·E
List price $159.95/CE price $92 .00
S-Band, 10Channel. CrYstalscanner. AC/DC
Frequency rang e: 30-50 , 146-174, 450-512 MHz.
A versatile scanner, The Regency R-106 is built
to provide maximum reception at home or on
the road. Rugged cabinet protects the advanced
design circuitry allowing you years of depend
able listening.

NEWI Regency® R1050·E
List price $179.95/CE price $109.00
8-Sand, 10 Channel. Crystal/ess • AC only
Frequency range: 30-50,144-174,440-512 MHz.
Now you can enjoy computerized scanner ver
satil ity at a price that's less than some crysta l
units. The Regency R1050 lets you in on all the
action of police, fire, weather, and emergency
'calls. You'll even hear mobile telephones.

Programming the R1050 is easy. Merely touch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 channels.

Regency@HX650·E
List price $129.95/CE price $79.00
S-Band, 8 Channel. Handheld crystalscanner
Bands: 30-50, 146-174,450-512 MHz.
Now you can tune in any emergency around
town , from wherever you are, the second it
happens. Advanced circuitry gives you the
world's smallest scanner. Our low CE price in
cludes battery charger/A.C. adapter.

NEW! Regency® HX·650P·E
List Price $189.95/CE price $104.00
Now, Communications Electronics offers a
special packaged pr ice on the Regency HX-650
scannerand the following itemsfor only $104.00.
You get the Regency HX·650 scanner, a set of4
AAA nl-cad batteries, the MA·506 carrying case,
six crystal certificates, AC adapter/chargerand
flexible rubber antenna for only $104.00 per
package plus $ 10.00 sh ipp ing/handling. To
orde r this special package, use CE special
order number HX·650p·E.

QUANTITY DISCOUNTS AVAILABLE
Order two scanners at the same time and deduct
1%, for three scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanners purchased at the same time
earns you a 5% discount off our super low
single unit price .

I
Regency Regency
HX1000 HXfJ50

I11I1111111
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NEW! Regency® MX7000·E
List pr ice $699.95/CE price $449.00
1O-Sand, flO Channel. Crystal/ess • AC/DC
Frequency range: 25-550 MHz.continuous coverage
and 800 MHz. to 1.2 GHz. continuous coverage
In addition to normal scanner listening, the
MX7000 offersCB, VHF, and UHFTV audio, FM
Broadcast, all airc raft bands (civil and military),
800 MHz communications, cellular telephone,
and when connected to a printer orCRT,satellite
weather pictures.

The Regency Touch MX7000 provides the
ease of computer controlled, touch-entry pro
gramming in a compact-sized scanner for use
at home or on the road. Enter your favorite fre
quencies by simply touch ing the numbered
pressure pads . You'll even hear a "beep" tone
that lets you know you 've made contact.

In addition to scanning the programmed chan
nels, the MX7000 has the ability to search through
as much as an entire band foran active frequency.
When a call is received, the frequency will
appear on the digital display.

Regency® Z10·E
List price $239.95/CE price $138.00
8-Band, 10 Channel. No-crystal scanner
Priority control • Search/Scan • AC/DC
Bands: 30-50,140-174,440-512 MHz.
Cover your choice of over 15,000 frequencies
on 10 channels at the touch of your finger.

OTHER RADIO ACCESSORIES
B-4·E 1.2 V AAA Ni·Cad batteries(set offour) $9.00
A·135C·E Crystalcertificate $3.00
A60-E Magnet mountmobileantenna ,.,, , , ,$35,00
A700E Base stationantenna , $35,00
Add$3.00shipping forallaccessories ordered atthesame time.
Add$3.00 shippingper scannerantenna

BUY WITH CONFIDENCE
To get the fastest delivery from CE of any
scanner, send or phone your order directly to
our Scanner Distr ibution Center:" Be sure to
calculate your price using the CE prices in this
ad. Michigan residen ts please add 4% sales tax
or supp ly your tax 1.0. number. Written pur
chase orders are accepted from approved gov
ernment agencies and most well rated firms at a
10% surcharge for net 10 billing. All sales are
subject to availabi lity, acceptance and verifica
tion. All sales on accessories are final. Prices,
terms and specifications are subject to change
without not ice. All prices are in U.S. dollars. Out
of stoc k items will be placed on backorder
automatically unless CE is instructed differ
ently. A $5.00 additional handl ing fee will be
charged for all orders with a merchandise total
under $50.00. Shipments are F.O.B. Ann Arbor,
Michigan. No COD's. Most products that we sell
have a manufacturer's warranty. Free copies of
warranties on these products are available
prior to purchase by writing to CE International
orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges.
Non-certified checks requ ire bank clearance.

Mail orders to: Communications Electron
ics:" Box 1002, Ann Arbor, Michigan 48106
U.S.A Add $7.00 per scanner for U.P.S.ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO del ivery, shipping charges are three
times continental U.S. rates. If you have a Visa
or Master Card, you may call and place a credit
card order. Order toll-free in the U.S. Dial
800 -521-4414. In Canada, order toll-free by
calling 800-221-3475 . WUI Telex CE anyt ime,
dial 671-0155. If you are outside the U.S. or in
Mich igan dial 313'973-8888. Order today.
ScannerDistribution Center' and CE logos are trade
marks of Communications Electronics Inc.
t Regency is a federallyregistered trademarkof Regency
Electronics Inc. AD#080384-E
Copyright c 1984 Communications Electronics

Order Toll Free ... call
1·800·521·4414

C~OMMUNICATIONS
"ELECTRONICS'"
Consumer Products Division
8 18 Phoen ix 0 Box 100 2 0 Ann Arbor, Mich igan 48 106 U.S.A.
Call TOLL-FREE 800-521·4414 or outs ide U.S.A. 313 ·Q73·8888
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SPECIAL 47 SELECTING THE BEST RESISTOR/CAPACITOR RADIO
FEATURE: Finding th e right value for your 84 COMMUNICATIONS

components is the easy part-there's a lot CORNER
more to consider when choosing parts for Computers and
yo ur projects. Victor Meeldijk communications.

Herb Friedman

BUilD THIS 55 TAPE STREAMER FOR YOUR COMPUTER 88 ANTIQUE RADIOS
Can a cassette tape really be an alternative Here's our new column!
to a disk drive? This high-speed cassette Richard D. Fitch.
interface comes close. And it wo rks with VIDEO
any computer equipped with an RS-232 63 SERVICING VIDEODISC
port! Mike Huddleston PLAYERS

69 ATARI GAME RECORDER Part 3. Here are some
Part 3. In the concluding part of thi s article , practical t roubleshoot ing
we give you all the construction details and servici ng hints .
you 'll need to record Atari videogames on John D. Lenk
audio-cassette tape. 12 VIDEO NEWS
David A. Chan and Guy Vachon The present and future of

the fast-chan ging video

TECHNOLOGY 14 SATELLITE TV scene. David Lachenbruch
A look at how LNA's have changed during 98 SERVICE CLINIC
the brief history of satellite TV. Servicing elect roni c test
Bob Cooper, Jr. equipment. Jack Darr

51 STEREO AUDIO FOR TV 99 SERVICE QUESTIONS

Stereo TV is here at last! Here's an in-depth Answers from Radio-

look at the FCC decision on multichannel Electronics' service editor.

television sound and what it mean s. COMPUTERS
Brian C. Fenton 86 COMPUTER CORNER

All about printers.

CIRCUITS AND 73 ALL ABOUT THERMISTORS Lou Frenzel

COMPONENTS Part 2. This month we finish our look at the Following COMPUTER DIGEST
basics and start to use thermistors in real page 90 The computer on a wrist is
circuit applications . Harry L. Trietly here!

77 DESIGNING WITH DIGITAL lC's EQUIPMENT
If digital logic left you behind , it 's time to REPORTS
catch up with our new "Back-to-School" 32 Cardco Card!? Universal
series. Joseph J. Carr Printer Interface

82 HOBBY CORNER 81 Beckman DM10 Multimeter
Building a DC power supply. DEPARTMENTS
Earl "Doc" Savage, K4SDS 122 Advertising and Sales Offices

90 NEW IDEAS 122 Advertising Index
A melodious telephone ringer. 123 Free Information Card

92 DRAWING BOARD 22 Letters

Understanding memory lC's. 101 Market Center

Robert Grossblatt 38 New Products

96 STATE OF SOLID STATE
6 What's News

High-power FET's. Robert F. Scott

RadIo-Electronics, (ISSN 0033-7862) Published monthly by Gernsback Publications, Inc., 200 Park Avenue South, New York, NY 10003. Second -Class Postage paid at New York, NY and
additional mail ing offices . Secon d-Class mail author ized at Ottawa, Canada . One-year subscription rate U.S.A. and possessions $15.97, Canada $20.97, all other countries $23 .47. subscription
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A stamped self-addressed envelope must accompany all submitt ed manuscripts and/or artwork or photographs if their return is desired should they be rejected. We disclaim any responsibility for the
loss or damage of manuscripts and/or artwork or photographs while in our possessi on or otherwise.
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Choosing the righ t compo nent values fo r yo ur circuit desi gns can
be difficu lt. But that task can pale in compariso n to choosing th e
proper co mpo nent types!

If yo u've ever wo ndere d abo ut th e di ff erenc es between w irewou nd
and carbon resistors, o r ceramic and tantalum capacitors, then this
arti cle is fo r yo u. Thi s month , we'll tell yo u about resisto rs- carbon,
fi lm, w irewound , cermet, etc. The sto ry begins on page 47.

NEXTMoNTH

ON SALE FEBRUARY 14
TEST EQUIPMENT
Two info rmation-packed art icles to help yo u choose
th e oscil loscope and di gital mul t imeter that 's best for
yo u.

UNIVERSAL CASSETTE INTERFACE
In Part 2, we' ll show you how to bu ild t he high-speed
tape streamer.

RESISTOR/CAPACITOR SECTION
Next month, we 'll look at di ff erent capacito r types
and how to pi ck the right one fo r your circuit design s.

DIGITAL lC's
O ur back- to-sch ool series cont inues with a look at
CMOS tec hno logy.

AND LOTS MORE!
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Ci and scientific and technological deveiopments. Because of possible variances in the quality and condition ofmaterials and
« workmanshipused byreaders. Radio-Electronics disclaims anyresponsibliityforthe safe andproperfunctioning ofreader-built
a: projects based upon or from plans or information published inthismagazine.
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ForHz, people choose thisDMM
witnamazing frequency.

kHz dB _ 0111 REL

12.3'-15

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

• Suggesled lf.S. lislprice.
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One-year calibration
cycle and ~arranty

Factory Mutual ap
proved/ CSA Certified

Oiodetesl

Conduclance
Relafive reference
Truerms ac

d8mreadeut wilh 16
selectable reference
impedances

0.03%basicde
acruraq

80S0A DMM
$389·

INEUROPE:
Fluke (Hottand) B.V.
P.O. Box5053. 5004 EB
Tilburg,TheNetherlands
(013) 673973,Tlx: 52237

Continuityand Diode
test
Autoranging megohms
One-yearcalibration
cycle andwarranty
UL1244listed

Cooductance
Relafive reference
True rmsac

0.05%basicde
acruraey

8062A DMM
$279·

Conlinuityand Oiode
tesl

INTHEU.S. ANDNON
EUROPEANCOUNTRIES:
John Fluke Mfg. Co., Inc.
P.O. BoxC9090, MIS250C
Everett,WA 98206
(206) 356-5400,Tlx: 152662

Autorangingmegohms
One-year calibration
cycleand warranty
UL1244 listed

dBm. Relafive dB
Conductance
Relafive reference
Truermsac

0.04%basic de
acruraey
Frequency measure
nnents

8060A DMM
$349·

The next time you're comparing
DMMs, take acloser look. Because com
pared to the competition, something will
become very clear.

There isn't any.
That's why for Hz and many other rea

sons, people choose the Fluke 8060A 
with amazing frequency.

To learn more about the top-of-the-Iine
8060A, the lower-cost 8062A and the
bench/portable 8050A, contact your local
Fluke Distributor, or call toll-free
1-800-426-0361.

Copyrighl© 1984,John FlukeMfg.Co.,Inc. All rights reserved.Ad No. 4701-8060.

For technical datacirclenumber 262

OUf 8060A has tour unique buttons
you won't find on any other
4Y2-digit handhelds.

Push the Hz button,and youre ready to
measure frequencies from 12 Hz to 200 kHz.

And that's just the beginning.
Select dB for automatic conversion

from voltage measurements. Continuity
for quick checks for opens and shorts.
And Relative Reference for relative or .
offset measurements - in any function
or range you 're working in.

Put them together and it's obvious th is
is no ordinary DMM.

The 8060A also offers true RMS ac
measurements, 0.04% basic de accuracy
and 10 /LV resolution. Plus Fluke's tradi
tional quality, precision, ruggedness and
value. In all, themost powerful handheld
DMM you can buy.

But don't take our word for it.



WHAT'S NEWS

PROTECTION FOR A COMPUTER

A ROOM AS BIG AS A BASKETBAl l CO URTis needed to hold the 1/840 storage batteries at the
Boeing Computer Services data center in Bellevue, Washingto n. The 1/840 Allied C & D batteries,
with an output equal to that of 3,300 standa rd ca r batteries, are part of a fail-safe plan to provide
instantaneous backup power in case of electrical failure. Protection is temporary on ly-the
batteries are intended to provide 4,100 kilowatts of power for 15 minutes, while the company's
diesel generators can be started. The center is designed to withstand natura l disasters, and the
batteries are installed on earthquake-resistant racks.
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American company
locates in Japan

Last October, Applied Materials
japan, a subsid iary of App lied Ma
terials, Inc. , of Santa Clara, CA,
dedicated a new Techno logy Cen 
ter in Marita, japan, just outside of
Tokyo . Applied Materials calls it
" the first major research and de
velopment facility in japan estab 
lished by an American semicon
ductor production systems man 
ufacturer."

The 57,000-square-foot faci lity
was bu ilt at a cost of $9.2 mill ion,
part of wh ich was provided by a

$3.4 mi llion loan from the japa
nese Deve lopment Bank, an agen
cy of t he japanese government.

New lab investigates
silicon-on-sapphire lC's

The Marconi Co. is establ ish ing
a fu lly-equipped Silicon Systems
Laboratory in Linco ln , England. It
will provide advanced process ing
faci Iiti es fo r 1.5-m icron siIicon-on
sapph ire techno logy lC's.

The advantages of silicon-on
sapphire are improved speed or
reduced power, combined w ith
high packing density and proven

radiation resistance. A particularly
important app lication is for elec
tronics in satellites, where the cost
of providing electrica l power is
high, and where the circuits are
exposed to continuous natural ra
diation for years .

NASA contracts for
advanced space system

NASA's Lewis Research Center,
Cleve land, OH, has awarded a
$260 mi llion contract to a team of
electronics manufacturers headed
by RCA's Astro-Electronics Group
of Princeton, NJ, for design, de
velopment and fabricat ion of an
Advanced Communications Tech
nology Satellite (ACTS). That is ex
pected to be the most advanced
and complex space -commun ica
tions system known . It is sched
uled for lau nc h by the Space
Shuttle in 1989.

The contract specifications call
for a flight spacecraft, ground sys
tems/ and operations. The work
will be split among the several
contracto rs . Lewis has project
management responsib il ity for the
program; RCA Astro-Electronics
w ill be responsible for con
struct ion of the spacecraft and in
tegration and test ing of the ACTS
system. COMSAT w il l take care of
the design and development of a
master control station, a NASA
ground station, and operations
and maintenance, and TRW w ill
deve lop the multi beam communi
cations package.

The technologies to be tested in
the ACTS program, says a NASA
spokesman , could lead to at least a
five-fold increase in satellite-com
munications capabi lities in the
1990's. Those incl ude multiple spot
beam transmission, message
switch ing on board the satellite,
and use of a new higher-frequency
band between 20 and 30 GHz . R-E



New protectio ially in stormy weather-
for the electronics you use, sell or service!

A brief, high voltage surge - or spike
- can occur in any AC line system
and , at amplitudes lower than 600V,
cause little or no damage.

But at greater ampl itudes, a spike
can do real damage. And the greater
the high voltage surge - resulting
from nearby lightn ing, for example 
the greater the risk of harm,
especially to solid-state devices.

That's why Zenith now announ
ces the availability of two Spike
Suppressors - one with a grounding
plug and the other without.

Both are designed to provide
susceptible TV receivers, household
appliances and other electro nics
with two-way protection from high
voltage surges.

First, a Zenith Spike Suppressor
absorbs a wide range of voltage
spikes so only a safe voltage level
reaches the protected equipment.

Second, heavy or prolonged
voltage surges cause a Zenith Spike
Suppressor to cut off power com
pletely to protected equipment
thereby signal ing the need for a
replacement Spike Suppressor.

That's double-duty protection
against spikes for the electronics
you use, sell or service. And ample
reason for you to lay in a supply of
Zen ith Spike Suppressors soon.

Chances are they 're available
at your Zenith dealer's now. Call
and pick up several before the next
storm hits!

In this graph. the solid curve represents the excess
voltage or "spike" imposed on an electric system and.
represented by the dotted line. the protection provided
household appliances as the Zenith Spike Suppressor
absorbs the excess voltage and prevents it from
surging thru the syste m.

7



Train for the Fastest Growing Job Skill in America

OnlyNRI teaches you
to service andrepair
all computers as you
build your own 16-bit
IBM-compatible micro

You next assemble the
power supply into the
main unit of the computer.
Using the digital multi
meter, you check all
keyboard connections
and circuits.
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As computers move into
offices and homes by the millions,
the demand for trainedcomputer
service technicians surgesforward.
The Department ofLabor estimates
that computer servicejobs will
actually double in the next ten
years-a faster growth than any
other occupation.

Total System Training
As an NRI student, you'llget

total hands-on training as you
actuallybuild your own Sanyo
MBC-SS0-2 computer from the
keyboard up. Only a person who
knowsall the underlying funda
mentals can cope withall the
significant brands ofcomputers.
And as an NRI graduate, you'll
possess the up-to-the-minute
combination of theoryand practical
experience that will lead you to
success on the job.

You learn at your own con
venience, in your own home, at
your own comfortable pace. With
out classroom pressures, without
rigid night-school schedules,
without wasted time. Your own
personal NRI instructor and NRl's
complete technical staff will
answer your questions, giveyou

After you construct this
digital logic probe, you'll
install the " intelli gent"
Sanyo detached keyboard,
with its dedicated
microprocessor.

guidance andspecial help whenever
you mayneed it.

The Exciting Sanyo MBC
550-2-Yours ToKeep

Critics hail the newSanyo as
the "most intriguing" ofall the
IBM-PC compatible computers. It
uses the same 8088 microprocessor
as the IBM-PCand the MS/DOS
operatingsystem.So, you'llbe able
to choose thousands of off-the-shelf
software programs to run on your
completed Sanyo.

After you install the disk
drive and monitor, you'll
make a backup copy of the
MS-DOS operating disk,
explore the 8088microchip
and additional circuits.

Asyou build the Sanyo from
the keyboard up, you'll perform
demonstrations and experiments
that will giveyou a total masteryof
computer operations and servicing
techniques. You'lldo programming
in BASIC language. You'll prepare
interfaces for peripheralssuch as
printersand joysticks. Using utility
programs, you'll check out 8088
functioning. NRl's easy step-by-step
instructions will guideyou all the
way right into one of today's fastest
growing fields as a computer



servicetechnician. And the entire
system, includingall the bundled
software and extensivedata
manuals, is yours to keep as part
ofyour training.

How the pro computer
critics rate the
Sanyo 550:

"Sanyo BASICis definitely
superior to IBM Microsoft. . . lets
you use two or three keystrokes for
entering BASIC commands."

- MICROCOMPUTING Magazine

".. .comparesfavorably with
theIBM pc, even surpassing it in
computational speed . . . "

-COMPUTERS &
ELECTRONICS Magazine

YourNRI CourseIncludes a SanyoMBC·
550-2Computerwith 128KRAM, Monitor,
DiskDrive, and "Intelligent"Keyboard;
The NRI Discovery Lab<!>, Teaching Circuit
Designand Operations; a Digital
Multimeter;Bundled SpreadSheetand
WordProcessing SoftwareWorth$1500
at Retail-and More.

''I went to have a look at the
MBC-550. . .what I found made
me an owner thenext day!"

-Bill Sudbrink,
BITE Magazine

100.Page Free Catalog
Tel/sMore

Send the postage-paid reply
card today for NRI's big lOO-page
color catalog, which gives you all
the facts about NRI training in
Microcomputers, Robotics, Data

Communications, TV/Video/
Audio Servicing, and other grow
ing high-tech career fields. If the
card is missing write to NRI at the
address below.

~~~SCHOOLS
McGraw-Hill Continuing Education Center
3939Wisconsin Avenue. NW
Washington. DC20016
We'll Give You Tomorrow.

IBM is a Registered Trademark of Internat ional
Business Machine Corporation.
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VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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• Germ an Flat-Screen Color TV. Siemens of
Germany, with government backing, has
developed a plasma color display less than 2%
inches th ick, providing a 12-inch picture on a
panel measuring 14-inches diagonally, which the
German government says is ready for production.
The syst em uses a plasma cathode, no electron
gun, and is addressed by a matrix system. The
phosphor screen is said to be a conventional
type, currently with 288 lines, each made up of
720 phosphor points, or 240 sets of three colors.
The tube reportedly is scheduled for production
in an ITT German plant. However, the matrix
system currently is very expensive and
development of special VLSI !C's is required to
bring costs down. Germany claims the flat tube is
the most advanced such display device ever built.

• All-in-One. Pioneer has introduced a
combination Laservision videodisc player and CD
compact digital audiodisc player, To be priced at
more than $1,000, it automatically adjusts itself
to play back 4112-inch CD discs, or 8- or 12-inch LV
videodiscs, and the solid-state laser automatically
changes in intensity to read either the audio or
video disc. With the introduction of the
combination player, Pioneer also is adding a
digital-audio track to its new Laservision
videodiscs. The analog track is also preserved for
compatibility with old model players. .As it
introduced its new model, Pioneer cut the list
price of it s older videodisc player to $300.

• Camcorder update. The all-in-one camera
VCR, or cam cor der, is coming into its own, and
th e three formats now in production will be
j oined by a fourth in 1985. Currently available or
on the w8i)T are 8mm camcorders by Kodak,
Polaroid, and GE; Betamovie camcorders by the
Beta group, including Sony, Sanyo, Toshiba, and
NEC, an d VHS-C VideoMovie camcorders using
the 20-minute compatible mini-VHS cassette by
JVC, Zenith , and the European Thomson Group.

The VHS gr oup has been accelerating
development of a camcorder combining the

advantages of all three systems without the
disadvantages, and both Matsushita (Pan asonic
and Quasar) and Hitach i (wh ich also
manufactures for RCA) have come up wi th units
combining a full- sized VHS cassette with a video
cam er a . The aim is to produce a basic camcorder
m odel to sell in the U.S. for less than $1,000. The
companies believe they have overcome the
disadvantages of the three other systems
introduced to date-unlike the 8mm models, they
will use standard cassettes; unlike Betamovie,
they 'll be able to p lay back as we ll as r ecor d, and
unlike VideoMovie ( an d currently 8mm), they'll
be able to record a full two hours on a cassette.

• Multichannel TV Sound. Stereophonic
sound will be added to the television signal of
more than 100 TV stat ion s in 1985, according to a
recent survey. Th e survey, conducted by the trade
newsletter, Televisi on Di gest , in dicated that the
stations would be locat ed in most major
metropolitan areas. The new multichannel TV
sound (MTS ) system also provides for
tr an smission of a Second Audio Program, or SAP,
in addition to stereo. The survey found that SAP
transmissions would be much slower than stereo
in starting up. Only 19 percent of the stations
planning to broadcast in stereo indicated they
would also originate such program-related SAP
transmission as second-language translation,
wh ile 3.5 percent planned to originate no n 
program-related SAP's. Under the FCC rules,
stations may originate virtually any non
program-related au dio material they wish
anything from paging service to radio-type
programming for the public.

A survey of set manufacturers by the EIA,
meanwhile, in dicat es that they expect
multichannel sound sets to comprise 10 percent
of color-TV shipments by mid-1986, rising to 30
percent by mid-1987 and leveling off at 45
percent in mid-1988. MTS adaptor jacks should be
in 10 percent of sets sold by mid-1985, in 20
percent by mid-1986, and peaking at 30 percent
in mid-1988. (See story on page 51.) R-E



True Dual Trace • 10 MHz Real Time Bandwidth • 3 Input Channels • I/O Port
Digital Waveform Storage • Boolean Waveform Operations • Audio Functions

8.0 (L) x 4.5 (D) x 1.75 (H) Inches • 1.25 Pounds • 9 Volt Battery/AC Operation

CIRCLE 264 ON FREE INFORMATION CARD

Consider the LogicScope 136
• The LogicScope 136 is the next logical step in test instru
mentation for you. It combines many of the features and capa 
bilities of sophisticated logic analyzers and oscilloscopes . ..
and it fits in your hand. Never before has so much technology
been avai lable in so.small an instrument, at such a low price.
• T he pocket-sized LogicScope 136 is made possible by a
patented breakthrou gh in display techn ology. The conven 
tional CRT has been replaced by a unique array of 400 LED's
that perm its simultaneous dis play of two digital waveforms.

• The 136 can be used for viewing single shot events , or
repetitive waveforms . It can be operated in rea l time mode, or
in memory mode which permit s acquisition and storage of up to
50-100 bit waveforms. These can be recalled, logically com
pared (AND, OR, EXCL USIVE OR) to other input waveforms,
or output to an external device via an I/ O port. This I/O port
will also accept future add-on 136 Modules.
• Its ver y low cost, conve nience and ease-of-use make the
LogicScope the ideal instrument, for designing, troubleshooting
or rep airing digita l systems. Made in U.S.A.

Consider it s Engineering & Field Service Applications:
• On microprocessor-based systems, check the timing rela
tionship of various parameters relative to the system clock and
other key events. Its storag e capability allows visual and logi
cal comparison of non-repetitive waveforms to known refer
ence signals. Output in the start-up of the digital device can be
compared to reference signals to determine the operating state
of the device. Questionable waveforms can be stored for analysis.
• Its light weight and small size make the LogicScope conven
ient to take on every servic e call. T he 136 provides much more
informa tion for trouble shooting a digital system or per ipheral
than a logic probe or digital counter without having to lug an
oscilloscope or logic analyzer along.

Contact us for the name of your local dist r ibutor

iIOC<i:i: tEct-noLOCS't, Inc.
7320 Parkway Drive, Hanover, MD 21076 U.S.A.
301-796-3300 TELEX 908207
Divi sion of Renaissance Technology Corp.
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SATELLITE TV
LNA's and downconverters

FIG. 2
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BOB COOPER, JR.*
SATELLITE EDITOR
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RG 59/UCABLE
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RE CEIVER

L- ~nWITH OOWNCONVERTER

Downconverters
In 1979, the 3.7-4.2 GHz out put

of the LNA had to be driven in
door s through (relat ively) " lossy"
cable-sometimes as mu ch as 200
feet of the stuff-to th e downco n
ve.rter located inside the rece iver,
as shown in Fig. 2-a. In those days,
bulk gain in an LNA was important
because immed iate ly afte r the LNA
was bulk loss because of th e inter
con necting cable . (What was lossy
cab le at 4 GHz was probab ly not
lossy at 70 o r even 1200 M Hz .)
How ever, that situat io n soo n
changed .

Fi rst , downco nve rters we re
take n out of the receivers (see Fig.
2-b) and insta lled in th ei r own
weather-res istant hou sings, allow-

UPTO HUNOREOS OF FEET
OF LOW-COSTRG59/UCABLE

UP TO 200FEET
OF HELIAX CABLE

b

15 TO25 VOLTS OC

10-20 FEET OF
HELIAX CABLE

Today, however, the dealer has a
wide list of optio ns availab le : Vi r
tually any noi se te mperature from
120 deg rees down to 60 degrees;
almost any gain fro m 30--55 dB, and
models w it h or witho ut iso lato rs.
Also , the p rice of an LNA has
dropped significantly. Now deal 
ers are paying under $100 for an
LNA.

The basic LNA (see Fig. 1) now
has a 100-degree or lower noi se
figure. (Lower noise temperature
means lower no ise contribution,
herrce , improved system sen
sit iv ity.) In add ition, t he unit is
now powered through the same
coax ia l cable that con nects t he
LNA to the downconverte r porti on
of the rece iver.

THE PAST FEW M ONTHS, WE 'VE LOOKED

at the evolution of the h o m e
TVRO. This time, let 's co nt inue
w ith a look at how LNA's and
downconverters have changed .

lNA changes
A Low -Noise Amplifier (LNA)

has always been a substantial part
of the home-TVRO system . Since
1979, that port ion of the system has
seen the most dramatic change in
pricing . In 1979, the basic LNA had
a nO-degree noise temperatu re
(f igure) with 50 dB of circuit gain at
a cost of over $1500 pe r unit; but by
year's end, prices had dropped to
around $1195 . Not only that, but its
original function and use has been
significantly modified by creative
system designers, as we ll.

In 1979, an LNA was simply a
" low-no ise gain block" designed
to provide a su itab le low-n o ise
front-end for the receiver that fo l
lowed . I t s job was to su p p ly
enough RF signal -gain to over
come the coa xial cable 's line
losses between the LNA and the
rece iver. It was powered by a DC
supply that ran ged from 15-25
vo lts . Power was fed to the LNA
through a pa ir of weather-proof
wires from a power connector lo 
cated on or at the receiver. Back
then , th e basic LNA was virtually
the only one offered.
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amplifier stages.) Seemingly, that
was the best of both worlds
lower cost and better perfor
mance!

Finally, firms such as Dexcell
Gould created hybrid units that
combined the LNA plus the down
converter into a single container
(see Fig. 2-c), eliminating the short
section of coax between the LNA
and the downconverter. Those
packages, called Low-Noise
Converter (LNC), reduced by1 the
number of pieces in a typical
TVRO system, thus, simplifying
dealer installation.

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

Starter Kit free of charge by writing on
company letterhead, or by enclosing a
business card with your request. Address
your inquiries to: TVRO STARTER KIT,
Po. 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

Synopsis of trends
As we enter 1985, LNA prices

have come down dramatically,
while quality (performance and re
liability) has gone up. Many had
predicted that the development of
LNC's would doom LNA's. After
all, who'd want to install an LNA
plus downconverter when one
LNC could replace the pair?
However, things didn't quite work
out that way because LNC's are de
signed (typically) to work with one
model receiver.

The dealer has learned or be
lieves, that his maximum flexibility
occu rs when he can separate the
LNA or LNC from the receiver so
you can "mix-and-match" to get

continued on page 120

FET's, used in LNA's, dropped dra
matically-from $500 each in 1978
under to $5 in 1984-as volume
went up.

Then some clever engineers
found that the isolator portion of
the LNA could be eliminated if you
were extremely carefu l about how
you designed the balance of the
LNA, and were equally careful
about how you installed and used
the unit. (The isolator cost $30and
up and also added circuit noise to
the LNA in front of the GaAs-FET

Shipping charges pre
paid. Enter order to: CSD Anthology, Radio-Electronics
Magazine, 200 Park Av. S., New York, NY 10003; or call
305-771-0505 for credit card orders ONLY.

JJ£!!:'§~~IIfI!.I!I!!. __ SEND Cf ,D ANTHOLOGY/2 Vols .+CSD Bonus.
__ SEND C< 'J October '84 Specia l Issue ONLY.

NAME__. COMPANY ---'-_

ADDRESS . _

CITY STATE _ _ ZIP _

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

ing them to be mounted right at
the dish (usually to the rear). Now
the microwave energy had to travel
only about 10 to 20 feet through
lossy cable before it was downcon
verted to a lower frequency (i.e.
the IF), which meant less signal
loss.

With less signal loss expected,
the gain of the LNA could be
scaled down to the 30-45 dB re
gion. That helped reduce the price
of LNA's (fewer gain stages equals
lower cost) . Next, prices for GaAs

THE MOST COMPLETE report on the mushrooming
home TVRO' industry ever compiled, written as only the
'father of TVRO ' could have prepared. More than 1000
pages (!) tracing the complete story of home TVRO ,
lavishly illustrated with equipment photos, schemat ic
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 phenominon in North Amer
ica. From Coop's first 20 foot 'monster' dish to the
present day 5 foot 'C-band' TVROs, the fascinating
grow1h of TVRO equipment and its legal status unfolds
for you.

THIS TWO VOLUME SET totaling more than 1,000 pages is available forthe first time
to readers of Radio-Electronics at special discount pricing. Originally sold at $100
per two-volume set, a limited supp ly is now available ONLY through this advertise
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page (+)
October 1984 edition of CSD/Coop's Satellite Digest. This very special edition of
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of
TVRO facts and figures ever compiled. 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.

The First
Five Years!
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IBM-PC Compatible
Computers

Eversince radiogrew into electronics, the
illustrated Heathkitcatalog has been a

guide to new and excitingkit productsfor
people likeyou to build.To enjoy and learn

from,while savingmoney in the process.
Whatsets the Heathkitcatalogapart is

its rangeof high qualityproducts and
accurateinformation on every product

offered. And that's a lot of products
over450 separateitems,including:
Computerhardware and software •
Robots • Precision test instruments

• Computerized weather instru
ments • Solarhot watersystems
• Automotive and home energy

products • Securitydevices•
ColorTVs andvideo accesso

ries • Qualitystereocomponents
• Amateur radiogear • Educa

tionalcoursesthat leadfrom
the basicsof electronics all

the way to hightech.

cala 09

Zip _

CL-774A

City State _

Address _

Name _

Heath Company
Dept. 020-264
Benton Harbor, Michigan 49022
Please send me the latest
Heathkit Catalog Free.

L J

More than just a catalog, a trustworthy
guide to what's new incomputers

andelectronics.

Company
A subsidiary of Zenith Electronics Corporation

CIRCLE 86 ON FREE INFORMAT ION CARD

Heath

Send NOWfor your
FREE Heathkit Catalog

It's the beginning of something great
for the whole family.

Heathkit'

Discover
the pride.
With Heathkit,
you'll discover the
pride of accomplish
mentthatcomes with
creating handbuilt quality
that is uniquely yours.
Andyou'lldevelop skillsand
abilities in manytechnologies as
youfollow thestep-by-step direc
tionsthrough the building process.
You workconfidently, always backed
by oursimple promise, "Wewon't
letyou fail:'
If youdon'thave the latest Heathkit
Catalog, you'remissing some-
thing great, so mail the coupon now,
whileyou're thinking aboutit.



Professional Books That Help You Get Ahead-And Stay Ahead!

Join the Electronics and Control Engineers'
Book Club®and...

INTRODUCTION TO MICROWAVE
ELECTRONICS. By T.C. Edwards. 76
pp. , iI/us., softbound. Eliminating un
necessary theory and mathematics, this
book providesyou with a lucid overview
of microwave engineering and the de
vices and circuits being used today.
Helpful even if you have only limited
experiencewith microwaveelectronics.
583030-2 Pub. Pr., $14.95 Club Pr., $10.95

THERMAL COMPUTATIONS FOR
ELECTRONIC EQUIPMENT. By G. El
lison. 336 pp., 220 iI/us. Arms youwith
the mathematical toolsyouneedto pre
dict , quickly and accurately, the tem
peratures in electronic equipment cooled
by conduct ion, radiation, and natural or
forced convection. Includes ready-to
run computer programs that util ize both
continuousanalyt ic and finite element
approaches.
582964-9 Pub. Pr., $34.50 Club Pr., $24.95

PRACTICAL DIGITAL DESIGN US
ING ICS, 2/e. By J. D. Greenfield. 717
pp., iI/us. This revised and expanded
Second Edition of a popular guide shows
how to get the most out of a wide range
of popular integrated circuits. What 's
more, it contains the specialized know
howtoday's designer needs to interface
ICs with microprocessors.
582853-7 Pub. Pr., $25.95 Club Pr., $19.95

INTRODUCTION TO RADAR SYS
TEMS, zt«. By M. I. Skolnik . 698
pp ., 244 i I/us. Thi s new edit ion of a
wide ly used text on radar fr om th e
systems engineer 's point of view
brin gs you fu ll discussions of th e
many major changes th at have oc
curred in the f ield recentl y.
579/091 Pub. Pr., $43.00 Club Pr., $31.00

STANDA RD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D. G. Fin k and H. Beat y. 2, 448 pp .,
1,414 iI/us . Today 's most wide ly
used source of elect rical enginee r
ing inform at ion and dat a serves
you as no other single work when
you need deta i led , tim ely, and reli 
able facts .
209174X Pub. Pr., $79.95 Club Pr., $62.95

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Markus.
1,264 pp., 3,666 circuit diagrams.
Completewith valuesof components and
suggest ions for revisions-plus th e
original source of each circuit in case
you want addit ional performance or
construct ion details.
404/461 Pub. Pr., $76.95 Club Pr., $57.95

ELECTRONICS ENGINEERS' HAND
BOOK, 2/e. Edited by D. G. Fink & D.
Christiansen. 2,272 pp. , 2,189 iI/us.
This updated and enlarged edit ion cov
ers all the latest knowledge in the f ield,
including new advances in integrated
circuits, pulsed and logic circuits, laser
technology, telecommunicati ons, and
much more.
209/812 Pub. Pr., $83.50 Club Pr., $63.95

DIGITAL CIRCUITS AND MICRO
PROCESSORS.By H. Taub. 608 pp.,
heavily iI/us . Th is fast- paced , ca re
f ully writ t en guide gives you t hor
ough explana t ions of aI/ the basic
pr inc ip les of di gital systems and
logic design - plus a solid introduc
ti on to microprocessors and micro
processor-based des ign s.
629/455 Pub. Pr., $37.00 Club Pr., $26.50

• Keep up with current technology
• Sharpen your professional skills
• Be ready for new career opportunities
• Boost your earning power

- - - :::;-.., ;

HANDBOOK OF PRACTICAL ELEC
TRICAL DESIGN. By J. F. McPart land.
416 pp., 300 iI/us. This volume pro
vides a step-by-step explanat ion of de
signing electrical systems for indus
tri al , commerc ial, and resident ial
applications. Packed with helpful t ips
for saving timeand complyingwith code
requirements from branch circuits to
wiring size.
456/95X Pub. Pr., $40.95 Club Pr., $27.50

DIGITAL LOGIC DESIGN . By B. Holds
worth. 338 pp., 192 iIIus. All of the
recent advances in digital design tech
niques are presented here in depth. It 's
both a text covering basic conceptsand
a practical guide to design techniques
for combinational, clock-driven, and
event-driven circuits.
582852-9 Pub. Pr., $39.95 Club Pr., $27.50

ELECTRONIC COMMUNICATIONS
SYSTEMS. By W. D. Stanley.566 pp. ,
iIIus. Emphasizing the signal-process
ing functi ons of modulation and de
modulat ion operat ion, thi s book pre
sent s th e essentia ls of electro nic
communicat ions in a logical, step-by
step sequence.
582834:0 Pub. Pr., $25.95 Club Pr., $20.95

Spectacular values up to $95.00

MICROPROCESSOR AND MICRO
COMPUTER DATA DIGEST. By W. H.
Buchsbaum and G. Weissenberg. 336
pp ., 93 block diagrams, 106 pin con
figurations. If you work with electronic
devices that use microprocessor or mi
crocomputer integrated circuits, thi s
much-needed book contains all the de
tailed technical data for every micro
processor IC that is currently listed as
a "s tandard," off -the-shelf item.
582835·9 Pub. Pr., $29.95 Club Pr., $22.50

MICROPROCESSOR APPLICATIONS
HANDBOOK. Editor-in Chief, D. F.
Stout. 472 pp ., 284 iI/u s . At last- a
refe rence guide to microprocessor
ap plications to help you make your
sys tems t ime ly, ver sat il e, and
cost-ef fec t ive.
617/988 Pub. Pr., $41.95 Club Pr., $31.45

THE McGRAW-HILL COMPUTER
HANDBOOK: Applications, Con
cepts, Hardware, Software. Ed
ited by H. Helms. 992 pp. , 475 iIIus.
Everything you need to know about to
day's computer science and engineer
ing ishere in this massivetreasure trove
of informati on. Covers everything from
Boolean algebra to hardware selection
techniques to art ifi cial intelligence. A
handy reference work that brings you
right up to the minute!
279/721 Pub. Pr., $84.50 Club Pr., $49.95

HANDBOOK OF ELECTRIC POWER
CALCULATIONS. Edited by A. Seid
man, H. Mahrousand T. G. Hicks. 448
pp., 300 iI/us. Here are 28 5 tested and
proven procedures for handli ng t he
elect ri c power prob lems most fr e
quently encountered in actual pract ice.
You'll find ingenious, t ime-saving ways
to calculate f uel cos ts, motor ef f i
ciency, and power output.
560/617 Pub. Pr., $41.50 Club Pr., $31.50

ANTENNA ENGINEERING HAND·
BOOK, 2/e. Edited by R. C. Johnson
and H. Jasik, with contributions by 5 7
recognized authorities. 1,408 pp., 946
iI/us. This widely acclaimed Handbook
gives you the guidanceyou need to solve
problems in antenna design and appli
cat ion. It provides detailed information
on physical fund amentals, pattern s,
structures, and design techniques for
pract ical modern antennas.
322/910 Pub. Pr., $95.00 Club Pr., $62.50

RADIO HANDBOOK, 22/e. By W. Orr.
1,136 pp., more than 1,300 iI/us.
Here's the latest edition of what is uni
versally regarded asthe most useful ref
erence in the industry. It' s a " course"
in communications, a fact-packed ref
erence, and a how-to guide- all in a
single book!
582442-6 Pub. Pr., $21.95 Club Pr., $17.95

TRANSDUCERS: Theory and Ap
plications. By J.A. Allocca and A.
Stuart. 497 pp ., 328 iI/us. Thoroughly
describes and illustrates the theory and
operation of all important transducers
used in indust rial , communication ,
medical, and other applicat ions. Pho
tographs, drawings, and diagrams are
included throughout th is outstanding
introducti on to a key element in elec
tronic instrumentation.
582997-5 Pub. Pr., $29.95 Club Pr., $24.95

C/)
o
Z
o
II:
fo
W
....J
W

o
o
«
II:

18



HANDBOOK OF MICROCOMPU
T ER-BA SED INSTRUMENTATION
AND CONTROLS. By J . D. Lenk. 307
pp., 227 iI/us. Digital or microcompu
ter-based instrumentat ion and control
systems can be very complicated-or
relati vely simple-depending on the
applicat ion. In th is book both systems
are described and illustrated- and many
examples of actual systems now in use
in industry are included throughout.
582866-9 Pub. Pr., $22.95 Club Pr., $18.95

COMPUTER METHODS FOR CIR
CUIT ANALYSIS AND DESIGN. By J.
Vlach and K. Singhal. 656 pp., 148 il
Ius. Computat ional methods have be
come an integral part of circuit analysis
and design. And a solid understanding
of the basics of computer-aided design
is a must for engineers who want to
achievetheir careerobject ives. This self
teaching book provides that know-how
in a logical, easy-to-follow presenta
t ion.
582855-3 Pub. Pr., $42.50 Club Pr., $33.95

SENSOR AND ANALYZER HAND·
BOOK. By H.N. Norton . 562 pp., iI/us.
Covers so lid- and f luid -mechanical
quant it ies as well as acoustic , thermal,
opti cal, nuclear, electrical , and mag
net ic quant ities . . . chemical proper
t ies and composit ion .. . electromet
r ic, th erm al , ion izat ion , chromoto 
graphic, and spectroadiometric analyz
ers . . . magnet resonance and mass
spectrometers .. . and surface analysis
instruments.
582808-1 Pub. Pr., $39.95 Club Pr., $29.95

Why YOU should join now!

Wr ite Co de No . of
fi rst sel e ction he re

LARGE SCALE INTEGRATION: De
vices, CirCUits, and Syst ems. By M.
J. Howes & D. v. Morgan
582851-0 Pub. Pr., $35.95 Club Pr., $20.95

MICROWAVE SEMICONDUCTOR
ENGINEERING. By J. F. White.
582553-8 Pub. Pr., $32.50 Club Pr., $25.95

MICROPROCESSORSUPPORT CHIPS:
Theory, Design, and Applica
tions_ By T. J. Byers.
0951183 Pub. Pr.. $39.50 Club Pr.. $31.00

ENGINEERING FORMULAS, 4/e. By
K. Gieck. .
232/t99 Pub. Pr., $16.95 Club Pr.. $13.50

ELECTRONICS CIRCUITS NOTE-
BOOK. Edited by S. Weber. .
t92/448 Pub. Pr., $35.50 Club Pr., $27.50

ANALYSIS AND DESIGN OF DIGITAL
INTEGRATED CIRCUITS. By D. A.
Hodges and H. G. Jackson.
2911535 Pub. Pr., $3t.00 Club Pr., $23.95

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D.
E. Stout & M. Kaufma n.
6t7l97X Pub. Pr.. $39.50 Club Pr.. $29.00

ENGINEERI NG MATHEMATICS
HANDBOOK, zr«. By J . J . Tuma. .
654/298 Pub. Pr., $34.50 Club Pr., $26.95

PCM & DIGITAL TRANSMISSION
SYSTEMS. By F. F. Owen. •
479/542 Pub. Pr., $34.95 Club Pr.. $25.~5

SIGNALS ANDSYSTEMS. By A. Op
penheim, A. Willsky, and I. Young.
582674-7 Pub. Pr., $32.50 Club Pr., $25.95

DIGITAL COMMUNICATIONS. By J .
Proakis
509/271 Pub. Pr., $37.50 Club Pr., $29.50

Be sure to
consider these
important
titles as well!

MAIL THIS COUPON TODAY

Wr ite Code No. of
$2.89 se lect ion her e

Please enroll m e as a m ember and se n d m e the two
books indic at ed . b ill ing m e for th e ~2 .89 p remium a n d
my fir s t se lection a t th e d iscount e d member's price ,
p lus lo cal tax, s h ipping . and handlin g ch arge s . [ ag r ee
to p urc hase a m in im um of two add it ional bo o ks dur
in g my firs t year ofmernbership as o u tli ned u n de r the
Club pl an described in th is ad . A shipp ing a nd h an
d ling c ha rge is added to all ship me n ts .

McGraw-Hill Bo ok Clu bs

Electro nics a nd Co n tr o l E ngin e e r s'
Book Club'"
P.O. Box 582, Hightstown, New Jersey 08520
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McCRAW·HILL ENCYCLOPEDIA OF
ELECTRONICS AND COMPUTERS.
By S. P. Parker, Editor-in-Chief. 96 0 pp.,
1,266 iilus., ou tsized 81/ 2 x 11 format .·
It's a single-volume library that covers
the ent ire world of electronics from Edi
son's pioneering work in electricity right
up to optica l f iber communicat ions,
control systems, lasers, radar, TV reo
ce ivers, ar t ific ial inte ll igence, and
computer storage technology.
454/876 Pub. Pr., $67.50 Club Pr., $41.50

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX
AMINATIONS. By C. R. Haf er. 336
pp ., m ore than 200 illu s. Act ually
t wo books in one-a quick pre para 
t ion manual t o he lp yo u 'pass your
P.E. exams on th e f i rst tr y an d a
rich source of pra ct ical e lectronics
e ng i nee r i ng inform ati on a n d
know-h ow.
2541303 Pub. Pr., $32.50 Club Pr., $25.50

BO NUS BOOKS-You w ill im mediate ly begin to par ticipate in our Bonus
Book Pla n that a llows yo u savings up to 70% off the publishers' prices of
many p ro fessional a nd ge nera l in te rest boo ks !

• BEST AND NEWE ST BOOKS IN YOUR FIELD - Books are se lecte d fro m a wi de
range of publis hers by exper t editors an d consu lta n ts to give you continu ing access
to th e best an d latest books in your fie ld .
• BIG SAVINGS - Build your libra ry and sa ve m oney too ! Savings ra nging u p to
30% or m ore off publishers ' list p r ice s - usually 20% to 25 %.

MICROWAVE SEMICONDUCTOR
CIRCUIT DESIGN. By W.A. Davis. 416
pp. heavily iI/us. Provides in-depth cov
erage on microwave circuit analysis,
pass ive mi crowave compo nents,
impedence transformers and circuits,
broadband direction al couplers, me
chanical realizat ion of selected trans
mission lines, CAD, CAM and CAT,char
acterist ics of amplifiers and oscillators,
noise, statist ical thermodynamics and
PN junction theory.
58044-2 Pub. Pr., $47.50 Club Pr., $35.50

OPTICAL FIBER SYSTEMS: Tech
nology, Design, and Appllca
tlons.By C. K. Kao.197 pp ., itlus .
From a basi c exp lanat ion of opt ic al
fiber sy ste ms to the economic
ramifi cations of the ir use, th is vol
ume provides 'f u ll cove rage of a
rapid ly changin g field .
3321770 Pub. Pr., $33.50 Club Pr., $23.95

• CONVE NIE NCE -12-14 times a year labou t once every 3-4 weeks ) yo u rece ive
th e Club Bu lle tin FREE . It fully descr ibes th e Ma in Selection an d Alternate Selec
tions. A date d Reply Card is included . Ifyou wan t the Ma in Select ion ,yo u simply do
nothin g - it w ill b e s h ip ped auto matically. If you wa n t an Alternate Selection - or
no bo ok a t all-you sim p ly indicat e it on the Reply Ca rd and re turn it by the d ate
specifie d . You w ill h ave a t least 10 days to decide . If, because oflate delivery of th e
Bulle tin you rece ive a Ma in Select ion yo u do not wan t, you may retur n it for c redit
a t the Club 's ex pense.
As a Club m ember you ag ree only to th e p urchase of th ree books lin cl u d ing your
fir st se lection) d uring your first y ea r of membersh ip. Me m bers hip may be discon
tinued by either yo u or the Clu b a t any time afte r yo u h ave purchased the first
se lection p lus two addit ional books.

Other McGra w -Hill Book Clubs :
Arc h itects' Book Clu b ' Bvte Book Clu b ' Chemical Engineers' Book Club
• Civil Engineers' Book d ub ' Mechanical Engineer-s' Boo k Club
For more inf ormation, write to:
McG raw-H ill Book Clu bs, P.O. Bo x 582, Hightstown , New J e r sey 08520

Signature _

Name _

Ad d ress/Ap t. # _

City _

Sta te Zip _

T h is ord e r s u b jec t to acc epta nce by Mc Graw- Hill, All
prices s ubject to ch a nge w ithout noti ce . Offer good
on ly to new m em bers .
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LETTERS WRITE TO:

LETTERS
Radio-Electronics
200 Park Ave South
New York, NY10003

CLOSED-CAPTION TV SIGNALS
Perhaps we can provide some of

t he i nformation John Bunt ing
asked for in the August 1984, "Let
ters" column relat ive to closed
capt io n TV signa ls . PBS stations
helped pioneer t he process, f irst
wi th the National Bureau of Stan
da rds system in the 70's, and then
with the current system .

In t heory, it should be relative ly
easy to extract the t ran sm itt ed
ch aracters, but o ne will not be
ab le to obtai n the fu ll capt ion
functio n with "a few dollars worth
of chips ." First , it is necessary to
look in the rig ht place for the cap-

tion signal : line 21 , the last line of
vertical b lanking before the start
of picture information . Second,
the decoder has to distingu ish be
tween fie ld 1 and field 2 of each
frame , because the actua l charac
ters are on ly transm itted d uring
fie ld 1. (Only half of li ne 21 can be
used in field 2, and that is reserved
for a fram ing code that determines
w hen and where the text wil l ap
pear on the screen .)

The format of f ield 1, lin e 21, is as
fo llows: 10 microseconds after the
start of the horizontal -sync pulse,
exactly 7 cycles of 503 kHz sine 
wave appea r. That is phase-locked

to ho rizonta l sync , and is used for
synchronizing the decoder clock
osci llator. About 4 microseconds
later, the pulse sequence beg ins,
consist ing of two 7-b it (p lus par ity)
ASCI I characters in non-return-to
zero (NRZ) fo rmat. Th e two
characte rs occupy a littl e under 34
microseconds. That is true for only
7 co nsecutive frames, however;
the eig ht h is used for a reference
pulse that allows the com mercial
decode rs to adapt to a variety of
distortions t hat t he transm ission
system may indu ce. Neither the
frami ng code nor the eq ual ize r
pul se wou ld be feas ible to de-

WELLER
I

JERROLD

PTA ·7-TIPS

*3 4 9

MODEL WTCP·R

S~9'S

'.' .

"THE SOLDER STATION"
WELLER XCELITE

CONTROLLED·OUTPUT
SOLDER ING STAT ION

~

MODEL DM·2802 .... --.~~

$49'5 . "H I , \
The DM2802 is the sma llest digital mu ltimeter on the - I )
mark,' et. Its probe -sty le desig n make s it ideal for tak ing (
measurements in hard-to-reach test area.

Features Inc lude :
• smal l size • " touch hold "
• complete auto rang ing • audib le co nt inuity checki ng

BIfitmfl4f

CIRCLE 252 ON FREE INFORMATION CARD

Jerrold Cordless Cable
T.V. Conv~"er
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WE'RE TURIIIIIG THE COMPOITIIII
GREEII WITH EIIVY.

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 during 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 special 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 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! "Tl
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NEW -TONE ELECTRONICS, INC.
44 FARRAND STREET, BLOOMFIELD, NEW JERSEY 07003

CIRCLE 272 ON FREE INFORMATION CARD
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$19.95

$34.95

::l

MODEL 3000

$139.00

• ) : r ; ; 4~~~_................ _. .

• Battery operated
• 3'h digit LCD display
• Range 1 PF to 2,000 UF
• 0 .2% basic accuracy

MODEL PB-IOZ

PROTD-BOARD
• Length = 7.4"
• Width = 4.5"
• 14 pin ICcapicity= 12
• Terminals = 248
• Tie po ints = 1240

DIGITAL CAPACITANCE METER

.......c=col ~. :
DP-l ..'

DIGITAL PULSER $83.00
• Senses state of node, presets pu lse po larity
• Short circuit protected, circuit powered
• Handheld digital signal injector

-=:1
LP-l

DIGITAL LOGIC PROBE
• Use to 50 ns. 10 MHz
• Circuit powered, portable
• Compatible with most log ic famil ies

GLOBAL SPECIALTIES

MODEL V·l050F $1276.00
DC to 100MHz, Quad Trace,
Delayed Sweep.
- All prices include full set of
factory probes - up to $120.00
value.

$319.00MODEL 1650

• Functions as three separate
supplies

• Exclusive tracking circuit
• Fixed output 5 VDC, 5A
• Two a to 25 VDC outputs at a.5A
• Fully automatic, current-limited

overload protection
• + and - terminals of each output

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

nected in series or parallel for
higher voltage or current

MODEL V·650F $956.00
DC to 60MHz, Dual Trace
Delayed Sweep

~@gTRIPLEOUTPUT
POWER SUPPLY

PORTABLE OSCILLOSCOPESI

$125.00

$219.00

Polaroid CR·10 Camera

$369.00

ELECTRO INDUSTRIES. INC.M Pr-eiaion r. a' In s t ruments

DC POWER
SUPPLY

• Fully regulated triple output
• Fixed 5VDC, 1A
• V1 + 5 VDC to 18 VDC .5A
• V2 - 5 VDC to 18 VDC .5A
• Fu!ly automatic current limiting

MODEL 1301

Now you can get an instant
picture in black & white or color
from any oscilloscope screen.
Includes CRT hood
*Large hoods also available to fit
computer terminals and CAD/
CAM screens.

MODEL 3002A/0·30 VDC/O-2A

GLOBAL SPECIALTIES
TRIPLE OUTPUT POWER SUPPLY

MODEL V-212 $461.00
DC to 20MHz, 1 mV/div, Dual
Trace
Feature 6" Rectangular CRT
Full 2 year parts and labor
warranty.

CALL US TOLL FREE • Master Charge II ADD FORSHIPPINGAND INSURANCE

1·800·732-3457
.VISA. COD $0 to $250.00 .. ....... . .... . . ... $4.50
• Money Order

~
$251 .00 to $600.00 ... .... .. .. .. $6.50

IN CALIFORNIA TOLL FREE • Check $501.00 to $750.00 ..... ..... . . . $6.50

1-800-272-4225
$751.00 to $1000.. . . . . .... .. . . $12 .50

COD's extra (required 25% depostt) over $1000.00 . .. . ..... .. . . . . . . $15.00

RAG ELECTRONICS, INC. / 21418 Parthenia Street/ Canoga Park, CA91304/ 1-818-998-6500



GIANT 14th ANNIVERSARY SALE!

FUNCTION
GENERATOR

EI
'~·· '
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" ...... -
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"I
LAG-12oA

$259.95
tm¥@W,

MODEL WD-755

$259.00

MULTI-FUNCTION
COUNTER

$49.00
MODEL WV-532A

• 5 Hz to 125 MHz
• 8 Dig it LED Display
• Period Measurement 5 Hz to 2 MHz
• Totalizes to 99,999,999 Plus Overflow
• Frequency Ratio Mode
• Time Interval Mode
• Switchable Attenuator & Low Pass Filter

~
Audio Sine/Square
Wave Generator
• Distortion from <0.03%
• 10Hz to 1 MHz

\lIZ

MODEL 3010 $189.00
• Sine, square and triangle output
• Variable and fixed TIL outputs
• 0.1 Hz to 1 MHz in six ranges
• Typical distortion underO.5% from 1 Hz to 100

kHz
• Variable DC offset
• VCO input for sweep tests

RELAY VoM .. 5-w1Y protection

• Fast relay opens input circuit on overload
• Lamp indicates when relay is open
• Easy-access battery compartment and test-

lead storage
• High-accuracy: ±2% DCV,±3% ACV
• 3-to-l ranges (like VTVM)
• Large,5W' mirror meter
• Front panel and meter scales coded in 3

colors for quick function identification
• Battery-condition indicator for overload

protection circuit

naPI-&Q
VARIABLE
TRANSFORMER

$145.00 MODEL 3PNloloV
RAG CARRIES THE COMPLETE STACO
VARIABLE TRANSFORMER LINE

CALL US WITH YOUR REQUIREMENTS.

77 $129.00
- 0.3% Accuracy
- Manual or

Autorange
- 10A + rnA Range
- Beeper
- "Touch-Hold

Function

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

MODEL S8-5702 $535.00
DC - 20MHz, 5 mV/div
Dual trace
6 inch rectangular internal graticule
CRT.
Includes 2 each x1/xt 0 probes and
full factory warranty; 2 years on parts,
labor and CRT.

CIRCLE 266 ON FREE INFORMATION CARD

PORTABLE OSCILLOSCOPES

75 $99.00
- 0.5% Accuracy
- Manual or

Autorange
- 10 A + 300 rnA

Range
- Beeper

70 SERIES MULTIMETERS I

MODEL SS-5705 $899.00
DC t040MHz
Vertical and horizontal deflection
accurate within ±2%. CRT accelera
tion voltage 12 KV. 3 channels,
6 traces. High precision calibrator
(±1 %). Fastest sweep rate: 10 ns.
• High sensitivity 1 mv/div
• CH1 signal output
• Beam finder
• Delayed sweep
• Alternate time base

WE CARRY A FULL LINE OF FLUKE MUL TI-METERS,
COUNTERS, AND DIGITAL TEMPERATURE METERS

4% DIGIT MULTIMETER MODEL 806oA
- Frequency measurements to 200KHz
- dB measurements
- Basic dc accuracy 0.4%;
- 10uV, 10 nA and 10m n sensitivity
- True RMS $
- High-speed Beeper 349.00

73 $85.00
- 0.7% Accuracy
- Autorange Only
- 10 Amp Only
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raia U&&.. .,o Polaroid Shi.....~o



in 1988. Lines 14-18 and 20 (both
fields) are currently used, al
though some stations still use cer
tain of those lines for test signals.

We hope that information will
be useful to Mr. Bunting and any
others interested in this new area
of TV technology.
JOHN H. DAVIS
WjSP-TV
Warm Springs, GA

ANOTHER ONE JOINS THE
RANKS

You can add my name to the list
of those who joined your ranks
from Computer & Electron ics, (for
merly Popular Electronics .)

I had been reading and/or sub
scribing to Popular Electronics
since 1964, but no more once they
became Computer & Electronics.

By the way I've got nothing
against computers, since I design
PC boards using a CAD (computer
aided design) system and have a
Radio Shack TRS-BO Color Com
puter at home. But everything has
its place, and changing the ir for
mat to one that covered comput
ers almost entirely was a bad
move. I had always looked forward
to building the various projects
they (and also your magazine)
published .

Before I sign off, maybe you or
your readers can help me. I need a
schematic and parts list for a
Southwest Technical Products
Corp. project called Psychedelia
III, a color organ kit that needs
repair. I hope you can help.
RICHARD C. POLK
Streamwood, IL

ZX81 OWNERS ALIVE AND WEll

Thanks to you for running the
article on "Interfacing the ZXB1." I
just received my july issue of Ra
dio-Electronics, (the mail takes a
while) and I am delighted with the
article . Also appreciated was the
prev ious article by Paul W.W.
Hunter on the 8K transparent
memory for the ZXB1. I estimate
that there are on the order of two
million ZXB1 and Timex 1000
owners scattered about, and al
though our prime supp lier (Timex)
and prime publication (Sync) have
bitten the dust, we remain alive
and well.
JESS PEELER
Costa Rica, Central America R-E

rate enables reliable data recovery
even at the outer regions of a sta
tion's coverage.

Teletext, on the other hand,
must be more things to more peo
ple, so it necessarily must be fast
er. That is accomplished by higher
baud rates and use of more lines.
Mr. Bunting might be interested to
know that lines 10-13 are not in
general use, but according to the
FCC's timetable (Section 73.682,
Schedule 1) will become available

$99 88
FULL 1

. YEAR
REPLACE·

MENT
. WARRANTY

- Made In The United States-

MODEL MPX101
. FULLY ASSEMBLED & TESTED!

150 mv/step @ 5V Input
Multiplex Rate : Switch selectable, 40

KHz or 4 KHz
Impedance: 50 Ohms
Power: 105-135 VAC @ 1 Va
Dimensions: 6.25" x 3.25" x

4.75 " (WxHxD)
Operating Temperature: 0-40'C
Weight: 1 lb. 10.5 oz.
Warranty: one year full replacement

warranty from date of purchase
Lighted on/off power switch
Wood grain finished metal case

CIRCLE 61 ON FREE INFORMATION CARD

SPECIFICATIONS---------------------,
Inputs: 8 signa ls plus ground via 9

input leads terminated with alliga
tor clips

Bandwidth: ± 1dB to 5 MHz
Impedance: 10.9 K
Input Voltage: ± 5V peak (diode

clamped to ± 5 Volt supplies)
Output: Staircase waveform summed

with input signals, 0-800 mV
full scale

Step Amp litude: Variab le 0 to 150
mV/ step

Signal Voltage: Variab le 0 to

-.w-.- --. -.
E..v.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E.Granby, CT 060260 203/651-0285

code, so the experimenter would
probably want to display the data
stream on a separate monitor.

It would appear that teletext and
closed-caption signals are quite
different, which is reasonable con
sidering the difference in targeted
audiences . The closed-caption sig
nal transmits data at a much slower
rate and might appear to be less
efficient. It is still capable of trans
mission faster than most people
can read, though, and the slower

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

Now you no longer have to spend
thousands on an expensive multi
trace oscilloscope - our single trace
Hitachi scope combined with this
modu le will allow you to view up to 8
simu lta neously occuring anaiog or
digita l (or both) signals in their real
time and amplitude relationship. The
MPX 101 may be used on any oscil
loscope, whe ther single, dual or mul
tipie traces. Its low cost makes it a
particuiar favorite for designers, test
ers, hobbyists and repairmen who
want to compare and anaiyze dis
played signals in a timi ng diagram
format. The controis on the front
panei of the metal case allow you to
vary amplitude and spacing of the
displayed signals.

VIEW 8 TRACES ON YOUR SINGLE
OR DUAL TRACE SCOPE WITH THIS

LOW COST DEVICE!!
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@HITACHI
~OATAPRECISION TRIPLETT

IFLUKEI HICKOK VIZ IiiiI

• 0.7% Accuracy
• Autorange Only
• 10 Amp Only

IN STOCK NOW

NEWl
BECKMAN
CIRCUITMATE DM10

$3995

."Touch Hold "
eAudible continuity
checking

75

[$9900
I [$799S[

and free C70
holster 73

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

probe-style design makes it ideal
for taking measurements In hard- '

to-reach test areas.

eSmall Size
eComplete
Autoranging

FLUKE~ J~
••

SERIES •

MULTIMETERS a
• -. .I,

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

$69 95

$89 95

Clrcuitmate DM 45 
3Vz-digit multimeter;
0.5% Vdc accuracy,

diode test,continuity
beeper, 10 amps AC

and DC ranges, auto
zero, auto-polarity,

auto-decimal

Clrcultmate DM-40 
3V2-dlgit multi meter;
0.8% Vdc accuracy,

diode test, auto
polarity, auto-zero,

auto-decimal

• 0.3% Accuracy
• Manual or

Autorange
• 10A + mA Range

• Beeper
• "Touch-Hold"

Function

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

Sale ends Jan. 85

77

$79 95

Circuitmate DM-25
3Vz digit, pocket-size
multi meter; 0.5% Vac ......iiiiiiiiiil.
accuracy, diode test,

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

ranges, auto-polarity,
auto-zero, auto

decimal

Circuitmate DM 20
3V2-digit, pocket -size

multi meter; 0.8% Vdc
accuracy, diode test ,

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

auto-zero, auto
decima l

HOi L\NE
iOll fREE 047 4

800-223-
212-730-7030

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

AVAILABLE NOW. . . .

$64 95

BECKMAN'S
CIRCUITMATE ®

ALL UNDER $100

THE TEST EQUIPMENT SPECIALISTS

ADVANC~
________-----'ELECTRONIC



IF YOU WANT TO GEl
YOU HAVETO GET INTCJ
Learn PC Servicing By Building Your Own NTS/HEATH HS-15
Desk-Top Computer, Circuit-By-Circuit

NTS Intronic Home Training
Takes You Below The Surface

NTS gets you right down into the
heart of computer circuitry. You learn
how microprocessors function, how
they are designed, how they operate
and are used to solve problems. Your
program includes a wide variety of
tests and projects, as you assemble
your PC. You experience the ex
citement of seeing your own skills
grow, the security of knowinqyou
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 scientific fields. Computer-aided
design, engineering, and production
have revolutionized drafting,
graphics, and prototyping. Computer
sales figures point to a continuing
need for service technicians as well
as installation and maintenance
specialists. The type of train ing you
receive will large ly determine your
ability to take advantage of these
opportunities .... and nothing beats
the practical, down-to-earth training
you get from NTS.

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, speeds word pro
cessing; also allows selection 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 cho ice of software
programs availab le.
5. Four open IBM-compatible slots provide
for future expansion, printer, modem , etc .
Will accept most peripheral boards designed
for IBM-PC.
6. Two video outputs for color or mono
chrome display monitor. Your NTS course
includes a high resolution monitor displaying
80 characters by 25 lines, or graphics.
7. Editing capabilities help you insert or
delete characters and lines, erase, jump or
smooth scroll, etc .

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

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

28

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

The NTSIHEA TH H5-151 PC completed, Includ
monitor and full-function keyboard with cstcu.
style keypad, and typewriter format.

--~~



NTO PC SERVICING
~ MICROCOMPUTER

Installingthe disk-elrive in the PC is one of the finalstages in the assemblyof the
microcomputer. Learning the use of testequipmentto check circuits is an integralpart
of the trainingwhich, with field experience, developsinvaiuablecerser skiffs.

NTS COURSES COVER MANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:

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
increasing ly 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 circu it diagnostics, and the use of
digital test instruments. Course covers color
TV, video tap e recorders, computer
fundamentals, solid-state devices .

Indust rial and Microprocessor
Technology covers circu it analysis, micro 
processors and automation appl icat ions,
lasers, and bas ic industrial robotics .

TV & Radio Servicing is a specialized
course offering an exce llent 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 Electronics offers the student the
opportunity to get involved with computer
concepts, computer technology
fundamentals, and digital equ ipment by
training on the NTS Compu-Trainer.

Basic Electronics is a course designed
for those wishing to have an over-v iew 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 equ ipment, most of which is
class ified as field-type, making the training
practical and career oriented . Texts and
lessons have been tested in our Resident
School in Los Angeles to assure home study
students their courses of training are easy to
unde rstand NTS, now in its 80th. year,
continues to be at the leading edge in
Electron ics home training.

• ISM is a trademark of International Susiness Machines Corp.
• MS is a trademark of Mic rosoft Corp.

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

=-NATIONAL
nll:;TECHNICAL
l.1l;I SCHOOLS
TECHNICAL TRADE TRAINING SINCE 1905

Resident and Home-Study Schools

4000 So. Fig ueroa St., Los Ang eles, CA 90037
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EOUIPMENT REPORTS

fact, there is no low cost fo rmed 
cha racter (daisy-whee l type) or
hig h-qua lity dot-matr ix printer
present ly availab le for that com 
puter.

The wC\Y to get high qua lity
pr intouts fro m the Commodore 64
(or VIC-20) is to use one of the.
better pr inters and a Card/? inter
face, a device that lets you use a
Centronics -type paral lel pri nter in
place of a Commodore pr inter.

BECA USE OF ITS H IGH PERFORMANCE

and low cost, the Commodore 64
has becom e one of the most popu
lar computers for home-and-fam-

ily and school use. Unfo rtunately,
its match ing li ne pri nter leaves a
lot to be des ired when it comes to
word processing of a,ny kind . In

The Card/?
The Card!? i nterface f rorn

Cardco, In c . (313 Mathewson,
Wich ita, KS 67214) is pr iced at $69.

Video Communications
Sony is a reg. tradem ark of SonyCorp.

And learn ing through video can be done at
your own pace, in the convenience of your home,
shop or school. Reviewing is quick and easy. And
the tapes are always available for reference .

Send for your catalog, which lists more than
250 titles. In your choice of 3/4" or 112" formats.

Write Sony Video Products Com 
pany,Tape Production Services,
700 W. Artesia Boulevard ,
Compton, California 90220.

Or ca ll (213) 537-4300.
Of course, there's no

obligation. Except the
obligation you have to

yourse lf: to find out
about the best train
ing available in
one of the country's
fastest-growing,
most lucrative fields.

SONY;'

GETTHE SAME VIDEOTRAINING
THE PEOPLE ATSONYGEt·

Now you can be trained by Sony even if you
aren't employed by Sony.

Because we're making our vast library of train
ing videotapes available to you. The very tapes that
teach our own engineering, service and sales personnel.

The tapes cover the products and concepts of
video and its related technologies. You can learn the
basics ofvideo recording. Color systems.
Digital video and electronics.Television
production. And more.

Plus you can learn how to service
cameras,VTR's,and other video products.
As professionally as Sony does.

The tapes are pro 
duced entirely by
Sony and contain
up- to-the-minute
information.They
communicate clear
ly and simply. And
some of them are
even programmed for
interactive learning.
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B&K
CILL

LOWEST PRICES
OFF-THE-SHELF

DIRECTLY TO YOU

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

In New York State 800-832-1446

Model 1540

$79995

(Reg. $950.00)

FEATURES. 1 mV/div
sensitivity. 21 calibrated
sweeps. Rectangular
CRTwith internal grati
cule and scale illumina
tion • Signal delay line•
Video sync separators.
X-Yoperation. Z axis in
put . 12 kVacce lerating
voltage. X10 sweep

magnification . Delayed sweep/dua l time base. Single sweep.
Auto focus. V mode-displays two signals unrelated in frequency .
Sum &difference capab ility. Channel 1 output. Includes probes

B&K
40 MHz DUAL TRACE
OSCILLOSCOPE

Model 1580

$1249 95

(Reg . $1,595.00)

FEATURES. 1 mV/d iv
sensitivity • 23 calibrated
sweeps. Rectangular
CRT with internal grati
cute and scale illumin
ation • Signal Delay Line
• Video Sync Separators
• 20 MHz Limiter . X-Y
Operation . Z axis input

~.iiil-=- J ·16 kVAcce lerating Vol-
. tage • X10 Sweep Mag-

nification • Delayed Sweep/ Dual Time Base . Single Sweep •
V Mode - disp lay two signals unrelated in frequency . Sum and
Difference Capab ility. Channel 1 Output . Includes Probes

B&K
100 MHz DUAL TRACE, DUAL
TIM E BASE OSC ILLOSCOPE

B&K
80 MHz QUAD INPUT DUAL
TIME BASE OSCILLOSCOPE

.s->:

Mode l 1570

$109500

(Reg. $1395.00)

B&K
20 MHz DUAL TRACE
TRIGGERED SWEEP
OSCILLOSCOPE

Model 1522

$569 95

(Reg. $695.00)

FEATURES. 1 mV/div
sensitivity to full band
width. 500 uV/dlv casc
ade sensitivity t040 MHz
• 22 calibrated sweeps.
Rectangular CRT with in
ternal graticule and scale
illumination . 12 kVacc
elerating voltage. Mode
- d isplay four signals un
related in frequency.

• Alternate timebase operation . Signal delay line . 20 MHz
bandwidth limiter . Lighted pushbutton function switching
• Video sync separators. Includes probes

FEATURES. 1 mV/div
sensitivity • 20 calibrated
sweeps. Rectangular
CRT with internal graticule
and scale illumination.
Video sync separators •
X-Yoperation • Z axis in
put. 6kV acce lerating
voltage • X10 sweep
magnification . Auto
sweep. Vmode-displays
two signals unrelated in
frequency . Sum& differ

ence capability. Channel 1 output. Includes probes

(0
co
(J1

"mOJ
JJ
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JJ
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Service and Shipping
Charge Schedule

FOR ORDERS ADD

$501-750 . $8.50
$751-1,000 $12.50
$1,001 and up .. $15.00

260 Motor Parkway, Hauppauge, New York 11788

PHONE ORDERS
ACCEPTED

MASTERCARD/VISA
ACCEPTED.=c

Fordham. . . . .

Mod el 1560

$899 95

(Reg . $1150 .00)

FEATURES. 1 m/Vdiv
sensitivity • 22 calibrated
sweeps • Rectangular
CRT with internal grati
cute and scale illumina
tion. Signaldelay line .
Video sync separators.
X-Y operation • Z axis
input . 16 kV acce larat
ing voltage. X10 sweep

magnification . Delayed sweep dual time base. Single sweep
• Auto focus. V mode-displays two signals unrelated in frequency
• Sum & difference capability. Channel 1 output. Includes
probes

B&K
60 MHz TRIPLE TRACE
OSCILLOSCOPE

3~



G GLOBAL SPECIALTIES An Interplex Electronics Company
70 Fulton Terr ., New Haven, CT 06509·1819 (203) 624-3103, TWX 710-465·1227
OTH ER OFFICES: San Franci sco (415) 646.Q611, TW X 910-372·7992
Europe: Phone Saffron·Wald en 0799·21682, TLX 817477

CIRCLE 62 ON FREE INFORMATION CARD

N
The new Model 1301 Triple Power Supply from Global

Specialties is designed to meet your DC voltageOW, requirements for product development, testing, quality

I
control, servicing and education appli
cations. This fully regulated powera ow cost source is especially useful for analog
and digital circuit design and offers a

wa~ to fl-IIfixed 5 VDC, 1.0 A output which is ideal
for TIL applications. In addition, the
Model 1301 offers two continuously
variable ± 5 to ± 18 VDC, 0.5 A supplies.

~our
The three voltage supplies are completely isolated and
outputs are available through six front panel, color-coded
binding posts. A separate binding post is connected to the

DC . chassis and ground.

~o
.&TOr Each of the two continuously variable
'"~ outputs has a separate voltage adjust

_ control. Two front panelrequirements meters provide for the monoA. ' A. ' itoring of voltage from 0·20 V
and current from 0·1 A. Cur-

b
rent limiting protects against

short ci rcuiting and outputs may be___t e new intercc;>nnected to increase voltage range

GI bal 1301Wlt~~~t s~~g~lr~~~1d~~aie~ersatile

O gene:ral purpo~e .power supply whi~h
provides precisron performance In

11 - I engineering laboratory applications,

rip e schools, testing and servicing, and production lines.
Because of its low price - under $250.00 - the 1301

. is also excellent for use by hobbyists. Rugged

~ower
construction and a durable metal case permit the 1301
to withstand the wear and tear of regular use and
provide many years of trouble-free service.

S I See the new Model 1301 Triple Power Supply atUpp Yyour electronics distributor, or, for the name of
your local distributor, call our toll-free Product
Availability Phone: 1-800·243-6077.

Card/?

EASE
OFUSE

OVERALL
PRICE

Cardeo

PRICE/
/VALUE

INSTRUCTION
MANUAL

To avoid problems caused by dif
ferences in response to ASCII con
trol codes between the computer
and the printer, the interface auto
matically makes the required con
vers ions. For example, when
listing a program, the Com
modore's CHR$(19) "home cursor"
command would stop an Epson
printer dead in its tracks because
CH R$(19) is the Epson-pri nter
command for "stop printing." To
avoid that hassle, the interface au
tomatically changes the l isting
from CHR$(19) to an "[HM]"
(home cursor). Other ASCII codes
from 1 to 31 and 128 to 160, that
might be inconsistent with the
non-Commodore printer com
mands , are similarly designated
with in brackets. For example,
CHR$(150), which is th e Com
modore command fo r the color
"light red ," is listed as "[LR]".

The interface normally defaults
to the "normal printing mode,"
which is upper case only with au
tomatic linefeed after carriage re
t urn . A short software command
can be used to temporarily or
" permanent ly" lock (until power
reset) the interface to provide up
per case only with no line feed,
upper and lower case with no line
feed, upper and lower case w ith
automat ic linefeed, graphics
mode with line feed , or graphics
mode with no line feed.

larger and had a ribbon connector
between the cabi net and the
printer co nnecto r.) It s o perat io n is
completely automatic. When the
compute r is told to output to the
printer, the interface converts the
Commodo re's unusual ASCII out
put to the standard ASCI) of the
printer. As far as the computer is
concerned, it "sees" a simulated
Commodore printer.

to an adapter that slips ove r the
computer's edge connector that
provides power and signal I/O for
th e Commodore Oatassette (cas
sette) tape rec order. The wire
provide s the 5-volt power supp ly
fo r t he interface and st i ll allows the
Oatassette to be used.

The interface plugs directly into
the Centronics type connector on
the printer. (An earl ier version of
the Card/ ? i nte rf ace- call ed the
Model A; the model we are de
scribing is the Model B-was

Th e uni t co nsists of a sma ll , li ght
w eight p lastic box that measu res
approximately 3% x 3 x ?fa inches
with a Cen tronics-typ e con necto r
on on e end and a cable o n the
other end that terminates in a DIN
connector that matches the serial
output co nnec to r o n the Com
modore computer o r its di sk d rive.
(When u sin g a d isk dri ve, th e
printer co nnect ion is moved fr om
the computer to the di sk drive.) A
single wire trailing from the
Card/?'s DIN connector is attached
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Where's Your ELECTRONICS Career Headed?

The Move You Make Today Can Shape Your Future

Yes it's your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and further with a

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

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

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
10570 Humbolt Street

Los Alamitos, California 90720

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran
tham staff for independent study at home, are
supplied by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran
tham teaching staff.

Recognition and Quality Assurance
Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

•
All 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.

,----------------------.I Grantham College of Engineering R 2-85 I
I 10570 Humbolt Street, Los Alamitos, CA 90720 I
II Please ma il me your free catalog which explains your I
I B.S. Degree independent-study program. I

I N A I "TI
I arne ge-_ I HJ

I Address I ~
I I ~
I City State Zip_ _ I coL ~ ~
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CALL NOW
AND

RESERVE

YOUR SPACE

• 6 x rate $650 per each insertion.
• Reaches 225,016 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.
• We typeset and layout the ad at not

additional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Lim ited num
ber of pages avai lable. Mai l materials
to: mini-ADS . RADIO-ELECTRONICS.
200 Park Ave. Sou th. New York. NY
10003 .

ELECTRO IMPORTING CO. CATALOG.
This reprint of the historic 176-page catalog
No. 20 gives 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, foronly
$4.95 plus $1.00 P&H. Order yours from R-E
BOOKSTORE, Radio-E lectronics, 200
Park Avenue South, New York, NY 10003.

THE MOST EXCITING KIT YOUWILL EVER
BUILD The model WAT-50 miniature FM
transmitter uses a 4-stage circuit NOT to be
confused with a simple wireless microphone.
Up to 1mile range. So sensitive, it will pick-up
a whisper 50 feet away! Use with any FM
radio. Complete kit only $29.95 tax incl.
FREE SHIPPING. DECO INDUSTRIES,
BOX 607, BEDFORD HILLS, NY 10507.

CIRCLE 274 ON FREE INFORMATION CARD

100 JOB
OFFERS?

TIMEx/SINCLAIR 1000, 1500, 2068, ZX81,
Hard ware & Sof tware for all computers :
NEW! Floppy disk interface . Std format.
Order FLOPPY: $200. PRTR ifF-Cen
tronics printer interface. Order PRTIF: $50.
ASM /DSM-Full featured assembler/dis
assembler.Order ASMDSM:$40. ALSO, Ca
bles for all products. Write for prices and
descriptions. When ordering, specify type of
'computer. Research Service Laboratories,
P.O. Box 19124, OKC, OK 73144.

CIRCLE 259 ON FREE INFORMATION CARD

A COMPLETE LIST of HI TECH companies
compiled by executive with inside knowledge
of companies on the move. Updated monthly
listing contains employers located in Califor
nias famous Silicon Valley,Only $5.00 - "CA
REER 1", P.O. BOX 221, SUNNYVALE, CA.
94086.

The graphics mod e has th e abil
ity to pass any character st ring to
the p rinte r unchanged. It 's pri 
marily in tend ed for use w ith word
processors and other program s
that can functio n with non-Com
modore printers, and th at can ac
cess the advanced graph ics fe a
tures of certain printers . A semi
permanent select ion of the graph
ics mode can be made by an inter
nal DIP-switch on the printed
ci rcuit board.

Three other DIP sw itches on th e
PC board are used to automatically
exchange the function of CHR$(15)
and CH R$(20); enab le or disab le
sof tw are select io n of automatic
linefeed after carriage return , and
enable or disab le the ASCII correc
tion described above.

The reason for the automat ic ex
chan ge o f the CHR $(20 ) and
CHR $(15) function s is becau se
Comm odore use s CHR$(15) to
cancel the expanded print mode,
but other printers use CHR$(15)
for cond ensed print with
CHR$(20) used to cancel the ex
panded mode . By automatically
swappi ng CHR$(15) fo r CHR$(20),
t h e Commodore command to
" cancel expanded print mode "
will work properly w ith just about
any non-Commodore printer cur
rently on the market.

For li st in gs, user written pro
grams, and word processing, the
Card/?wor~s as claimed, doing an
effective job of emu lat ing a Com
modore printer, while providing
the enhancements of the higher
performance prin ters. The few
probl ems that ari se , su ch as
dropped spaces between word s
and stepp in g o f the printer
t h ro ug h each blank space (no
characte r) on a line com es about
through some off-the-wall pro
gramming used in som e commer
cial program s-even som e better
qual ity software . Fortunately, pro
grams for the Commod ore com
put ers are in BASIC , so it 's
po ssible to get into the listin gs and
make whatever changesare neces-

~ sary to provide rational printer op
z eration.
a? Overall , th e Card/? interface is
o th e way to go fo r " p rofess io nal
~ q ualit y " printou t s f ro m the
6 Commodore 64 and VIC-20 com-
o puters. R-E
C? continued on page 81
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ZORBA 64K PORTABLE COMPUTER 9"
Green or Amber CRT. Two 400 K DSDD
Drives. CP /M 2 .2 Operating System .
$799.00. Gemini Electronics, Inc., 130Bay
wood Ave., Longwood, FL 32750.
1-800-327-7182, 305-830-8886.

CIRCLE 256 ON FREE INFORMATION CARD

SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon
verter. Features infrared remote control tun
ing, AFC, SAW filter, RF or video output,
stereo output, Polorator controls, LED chan
nel & tuning indicators. Install six factory as
sembled circuit boards to complete. Semikit
$400 .00. Comp leted downconverter add
$100. Comp leted rece iver and downcon
verter add $150. JAMES WALTER SATEL
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806. Tel 415-724-0587.
CIRCLE 124 ON FREE INFORMATION CARD

UNIVERSAL CRT ADAPTER-Use any
CRT Tester/Restorer/Rejuvenatoron all 2500
Color CRT's. Use functions of your tester on
any Color CRT from 9" to 26", including for
eign. Checks: Ouintrex, InLine, Trinitrons,Tri
Potential, etc. Replaces over 50 Adapters &
guaranteed for all Makes/Models of CRT
Testers . Instructions/Set-up Manual in
cluded. Check/MOlVisa/MC/COD. $61.95 +
$2.00 P&H. To order call 1-800-331-9658,
(OK 9186824286) DANDY MFG. COMPA
NY, 2300 GIBSON ST., MUSKOGEE, OK
74403.

CIRCLE 270 ON FREE INFORMATION CARD
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IntelliBurner EPROM-EEPROM & MICRO
CONTROLLER PROGRAMMER $299
Communicates through the serial port of any
personal computer. Use your PC's modem
softwareto read, verify, or program all popular
EPROMs, EEPROMs and 87xx series micro
controllers . Custom software included for
IBM, CP/M or Radio Shack PCs. Other pro
grammers from $149. Bare PC boards with
software from $39. ROSS CUSTOM ELEC
TRONICS, 1307 Darlene Way #A12 , Boul
der City, NV 89005. 702-293-7426.

CIRCLE 265 ON FREE INFORMATION CARD

TECHNIOUES

VIDEO

SCRAM a ll NG

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 41770-R, Phoenix, AZ 85080.

CIRCLE 120 ON FREE INFORMATION CARD

ONE MAN CRT FACTORY, easy operation.
Rebuild CRT's for tv's, bus. machines ,
monitors, scopes, etc. Color, b&w,20mm, for
eign or domestic. 3 x 6 ft. space required.
Profits??? Average CRT rebuilding costs
$5. Sell for $100 = $95 profit; x 5 CRT's =
$475 daily; x 5 days = $2375 weekly profit.
Higher profits overseas. Investigate this op
portunity today. We service the entire world
Contact: CRT Factory, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.

CIRCLE 80 ON FREE INFORMATION CARD

jif
TELTONE'S TRK-957 KIT makes bread
boarding a low-power, central office quality
DTMF detection system easy and inexpen
sive. The included M-957 receiver decodes
12or 16 digits and operates from 5 to 12Vde.
Its sensitivity, wide dynamic range, noise im
munity, and low power consumption are ideal
for telephone switching, computer and re
mote control applications. Only $24.75. To
order, call: TELTONE, 1-800-227-3800,
etx. 1130.
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California-DC Regulated Switching Power
supply + 5v dc @ 5 amp + 12v dc @ 2.8
amp + 12v dc @ 2 amp - 12v dc @.5 amp
115-230v ac input, fused. EMI filtered. Re
movable DC Power Harness and Schematics
included. 7.4" x 6.2" x 1.7" ht. Visa/MC/
M.O.lcheck; when clears. $37.50 ea. (Free
shipping in U.S .) 1-800-327-7182/305
830-8886. Power Plus. 130 Baywood Ave.,
Longwood, FI. 32750. (Call for quantity
price).
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FREE CATALOG OF HARD-TO-F.IND
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 government agencies. Also con
tains Jensen 's line of more than 40 tool kits.
Send for your-tree copy today! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85040. (602) 968-6231.
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Measures
frequency
to 1.2CHz

With period,
period average

and totalize
functions too,
for only 5750

NEW
PRODUCTS
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The B&K-PRECISION Model 1855
is a high accuracy multif unction
counter w ith ± 1ppm temperature
stability (TCXO), with all these
features :

• 5 Hz to 1.2GHz range

• 0.5 f.LS to 200,000 fLS period
range

• Total izes to 99,999 ,999

• Selectab le resolution • 8 digit
LED disp lay

• Low pass filter • Display hold

• Switchab le Xl lXl aattenuato r

• Remote start-up

• kHz, MHz, fLSEC, Gate and
overflow indicators

For measurements to 520MHz, the
Model 1851, with the same features
as the Model 1855, sells for $575.

Both Mode ls are available for
immediate delivery from
B&K-PRECISION distribu tors .

BHZI1!J1D
DYNASCAN
CORPORATION

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

In t"rn.llt, on .-.I sares , 6 460 W . Co rl l4lnd st . . C h1C4l90. IL 606 35
C.lin .l d l .lln S.l Ji' '!o ; Al liil\ EIf'Cl ro n ICS. Ont.lr,o

So u t h .lind Cr-n t r .ll Amf' r1C,ln sar es.
Em p ,r f' E . POrl t>r'!o, Pl .1ln vlC.'w . NY 11803
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OSCillOSCOPES, t he 2465 OVS
(Digita l Video System) Special Edi
t ion (shown in photo); t he 2465
OMS (Digital Multimeter System),
Special Edition , and the 2465 CTS
(Co unter-Time r System) Specia l
Edition. All th ree are programma
ble using the IEEE-488 CPIB.

The 2465 OVS has five new mea
surement capab il it ies. It incopo
rates: 1. a talker/ listener IEEE-488
CPIB; 2. a counter/t imer/trigger;
3. a word recognizer; 4. an auto-

SATELLITE TV RECEIVER, model
SR-1000 has three var iable controls
fo r video and audio tun ing, dual
thresh ho ld exte ns ion sw itches,
and an LED " cl imbing" bar-graph
t un ing meter. A front -mounted
Chapparal Po/arator control helps
optim ize recept ion for the desired
satellite, and helps reject inter
ference from adjacent satellites .

A composite baseband o utput
provides opt imum signal quality

ranging d igital mult imeter, and 5.
comprehe ns ive televsion-wave 
form measurement capab i lity.
That osc il loscope is priced at
$8550.

The 2465 OMS incoporates all of
the above features except the TV
capabi lity. It is priced at $7850.

The 2465 CTS has all the above
features except the TV and digital
mu ltimeter capab ility. It is pr iced
at $6650.- Tektronix, Inc., PO Box
500, Beaverton, OR 97077.
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MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S
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wants
an update in con

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

most convenient,
probably least

_ expensiveway to
. ..-.!_I do it. And the

~.. ~. only one that gives
~;;/t. you hands-on

.~; experience.

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

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

• , ~ McGraw-Hili
~I ! Contin~ing E?ucation Center

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

Perform
Experiments

in Contemporary Electronics
Throughout your series, lab

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

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

For Anyone Interested in Electronics
The Contemporary Electronics

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

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

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

the circuitry it explains, as
fascinating as the experiments you

build and explore.

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

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

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

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

Unique Interactive Instruction
With each module, you receive

a McGraw-Hill Action Audio
Cassette. Each tape is a dynamic
discussion that drives home the key
fac ts about the subject. Your learning



MEET THE MICROPROFESSOR
A portable learning center.
Learning shouldn't be 'limited to the
classroom . That's why we made the
MicroProfessor lighter and less bulky
than the average textbook . Supported
by easy-to-understand documen
tation, the MicroProfessor leads you
through dozens of experiments. And
with a wealth of accessories to
choose from, includ ing a printer,
EPROM programming board and
sound and speech synthesis,
there's virtually no limit to the kinds
of app lications you can try your
hand at.

~ Custom tailored to a variety
Z of educationa l needs.og: .Whether you're a computer novice
o or prodigy, interested in guided
::J instruction or independent learning,6 the MicroProfessor will meet your
o educational objectives. A teaching
<t: tool without peer, the MicroProfessora:

42

puts hundreds of hands on lessons in
programming, system architecture
and circuit design right at your
fingertips. Your comp uter skills
will increase dramatically as
the MicroProfessor translates
important concepts into pract ical
exper ience.

~JMUltitech ~~~CTRONICS
Unique Microcomputer Products for Education.
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The most cost-effec tive instructional
microcomputer on th e market.
Today, tight budgets are a fact of life
and doubly so for educators and
students . At under $200.00 including
Instruction Manual and AC Power
Supply-less than half the price
of any competit ive product - the
MicroProfessor is a very attractive
educational resource.
For more information about putting
the MicroProfessor advantage to work
in your computer education, please'
write or call:

195 West EI Camino Real, Sunnyvale
California 94097
Outside California call (800) 538·1542
In California call (408) 773·8400
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COMPLETE COURSE W ITH MICROPROCE SSOR SYSTEM KIT

only
1121.85

Build your own MIcroprDCftl or Systam wPlIl. ' , nln" .bout t tl .
1. t• • t technology with the N. ..... EKI M ICfoproc or Cour• • . W it h
thl, up·to.d.t. cov r.. you will complally buIld , s lap-bY·l t. p, a
u••ful Mi croprocessor System. This Iyl tem ul e. the 8085
micropr ocessor chip and the 8155 support chip . You wl llle, t " how
microcomputer. work and how to program your system using
machln. I. ngu.g• . You will allo be able to Interlace your Iyltem
with the EKI SpMCh Synthel lzer Interlace Bc.rd . enabling your
Iyltem to 1. lk 10 you l

EKI ELECTRONIC KITS
INTERNATIONAL, INC.

791 RED ROCK ROAD
81. GEORGE, UTAH 84770

Call TOLL FREE
1-800-453-1 708

For store nearest you.

sal.15

DISCOUNTS AVAILA8LETD EDUCATORS

SPMCh SynthHI :e r Kit

OVER 50 KITS AVAILABLE

KIT# 4 ~~!
101 hcktl Dill ~1 n·"", C..... Ore" 'tI'"'
801$itul 1....... IoU T YJllWIMr ...
J)J S,.. W¥ GIIlI M n·""- Strelle SIIU
~ MNl 0,** I!lOWlltIt* Alarrn
IO!l lJtlCmill 8S1 etllllMl_ lMtIAlIrrn CIlII,"
lI06l""AlIrlII rii ElIct_ T_
8O!J Dtcttilll M..., t!lI 0lfi lll _WItnlI
I09 l EO ,....,... ...tr.... 860 S-24 YJtI ~.. ,....., S.,.".
'11 DwOII 0...... MaUr 161' . s. r.tH6I 0,....
'11 SIrtI Odll. IE<'h 5,... elllll,•
• 14 ..... . ..... 166Dot!lII SIIC "bdlllll
.1' ......... 16ID9111 DIU
' 1' FiMi CIlltt 'lO lli_ h e" ,
IXI S'-- Utltb .76 5-4ip!O'l'\ll C"
"1 e llocllM t TNt ~ 1 1 O" rUl 1Ir~

an 0.. C....... C..... Orpll leO n-¥llt. 2--.,~I" r-, s..p,ty
124 Awl1M1tlc Str'N W MII"Ial Henl
I2fi FlIll IN M-4 s.uM ActlVat.. eN Orfl R. 1-dlaIlMi
a1I .. Vltt ,....,~ Be6 "*" A""' IIII~

aJC kWti ...."... '- ~ &aa UllrariN T......tIf
IJ4 CIlIr 0f1H:kllMNl. 1~ riO S~ TIIIII" Tnl...
1J6~. w.tI'll Clllr OrgiH 892 T Hllill h ftlll
140 VariHII S.... utM fi4 a-Is-M CO-...

t91 l tUtf CIkt;

Special Prices for Educators

EKI
MICRO-MENTOR TM

FREE
CATALOG OF ALL KITS

A~allable nationwide at your local
electr onics store.

(Or send $1.00 shipping & handling
to address below.)
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PRECISION TRIMMER POTENTI 
OMETERS, t he M£323-422 ser ies
lets the user see th e wiper sett ing .
These rectan gular trimm er s are
housed in tran sparent nylon . The
user can see exactly wh er e th e
wiper is po sit io ned for qu ick ad
justments at a glance. The cermet
elem ent has an essent ially infinite
reso lution output. It is precision
adjustable over a wide resistance

CIRCLE 15 ON FREE INFORMATION CA RD

range. It features a screwdrive r-ad
ju sted mechanism (20 turns nomi 
nal ), ± 10% tol er an ce , and a
mini ature size that saves board
space.

Th e se p ot ent i om eter s a re

CIRCLE 14 ON FREE INFORMATION CARD

output and a variab le 10-m ill ivo lt
to 8-volt output are both accurate
to 0.5%, with a typical flatness of
0.2% from 20 Hz to 20 kHz .

Manual contro l is by mean s of
front-pane l nu meric and funct ion
keys . Entries are shown on a4-di git
display, and function s indicated by
appropriate annunciators. The en
tire stat us of instrument functions
can be stored in anyone of 190
no nvo lati le memory locat ion s for
later recall. GPIB cont ro l provides
full talk and listen capability, in
cluding return of values in the talk
mode and recall of memory con
tents . A free-form number-entry
system, trigger ing in immediate or
wait modes , choice of end -of
st ring term inators, SRQ function,
and front-panel return to local
co ntrol all contribute to bus ver
sat i lity.

Th e mo del 1100 is priced at
$1795 .00.- Boont on Electronics
Corporation, 791 Route 10, Ran
dolph , NJ 07869.

AUDIO OSCILLATOR, model 1100,
feat ures low di sto rti on, f ixed and
variable output levels , and fre
quency coverage from 20 Hz to 50
kHz. Total harmonic di stortion
meas ures 0.01% at 1 kHz and is
specified as less t han 0.03% from
400 Hz to 25 kHz. A fi xed 1-volt

NEW PRODUCTS

COMPONENT GRIPPER, model
£-90, let s yo u remove lC's from
boa rds o r sockets safely. It grips on
high -d en sity circu its, and elimi
nates strain and breakage on IC
bodies because it grips from the
pin cente rs rather than from the
ends. The Little Gripper is effec
t ive on lC's, as we ll as on ZIF sock 
ets. It can be adjusted for package
tolerances, and can be safely used
on static-sensitive devices.

CIRCLE 13 ON FREE INFO RMATION CARD

continued from page 38

for equipment capable of usin g it
(includin g upcoming stereo de
coders); for use w ith standard TV
sets, a built- in modu lator puts the
signal on Channel 3 or 4. The
model SR-1000 is priced at $499.00.
- Regency Electronics, Inc., 7707
Reco rds Street, Indi anapol is, IN
46226-9989.

The Litt le Gripper, model £-90,
comes with a lifet ime guarantee.
There are no sp rings, knobs, or
screws to break or wear. It is priced
at $29.95.-Techni-Tool, Inc., 5 Ap
ol lo Road, PO Box 368, Plymouth
Meeting, PA19462.



Commercial Communi cations

Marine Communications

Personal Commun icat ions

Satellite Technology

Telecommunications

C 1984UNIOEN CORPORATION OF AMERICA

scanning coverage that
fits in your coat pocket.
Lockout, hold , manual
and automatic search,
direct channel access
and liquid crystal read
outs make it easier to
use. And like no other
hand-held scanner, the
Uniden~ Bearcat" 100
has Track Tuning to pull
in weak signals wherever
you go. It comes com
plete with rechargeable
batteries , charger, and
professional quality
carry case.

The Uniden~ Bearcat'"
100. The scanner made
for born leaders.

For the name of the
dealer nearest you, call
1-800-S-C-A-N-N-E-R.

Uniden Corporation
of America, 200 Park
Avenue, New York, New
York 10166.

unidenilll

Whether it's firemen ,
paramedics, reporters or
policemen, more profes 
sionals use a Uniden~

Bearcat~ 100 than any
other no-crystal hand
held scanner.

It's not just that more
professionals use a
Uniden" Bearcat" 100
that's important. It's why.

The Uniden~ Bearcat"
100 will do more for you
than many table-top or
mobile scanners twice
its size.

With 16 channels ,
four public service bands,
two amateur bands , plus
military and government
land-mobile frequenc ies,
it gives you complete

Be 100

Uniden Bearcal " scanners are approved tor use
in neighborhood crime prevention programs .

Getyour hands
on the scanner
the pros use.
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NOT A
KIT!

Protection built in, cur rent limiting, with
thermai shutd own.

Power: 10B·135 VAC.
Dimen sion s: BY." x 3Y." x 7Y." (WxHxD)
Wood grain fini shed metal case.
Weight: 4 Ibs., 9 ozs.
Light ed on/off power switch , easy-to-read

Voltmeter and large binding posts.
Warranty : one year full replacement

warranty from date of purcha se.

FULL 1
YEAR

REPLACE-
MENT .

WARRANTY

- Made In The United States-

po ints. Its auto ranging frequ ency
cou nte r read s from 10 Hz (with
0.01-Hz reso lut io n) to 100 MH z
(wit h 6-d igit resolution) from ei
the r of two channels. Its ratio func
tio n auto mat ica l ly calc u lates t he
ratio of two frequencies; that fu nc
tion is hand y for testin g multiplier
or d ivider stages.

Th e mo de l SC61 i s pri ced at
$3275 .-Senco re , 3200 Senco re
Drive , Sio ux Falls, SD 57107. R-E

--=~~~;~i:;;~~_----~MODE L PS101

FULLY ASSEMBLED & TESTED!

SPECIFICATIONS-------- - --:---- - - - - - -----,
3 outputs:

Fixed 5 VDC ± 0.2V
2 variab le ~1 V, V to ~ 15 VDC
Polarity - floating; can be used as pos, or neg.

Ripple less than 1OmV at full load,
Regul ati on '::;1% no load to full load,
Lin e Regulation <0.2% lO B VAC to 135 VAC.

Current:
Fixed supply 1.0 amp max.
Variab le sup plies 0.5 amp max.

This DC tri ple regul ated var iable power supply
has aii th e feat ures you could ask for plus a fulll
year guarantee. Full y adjustable from 1V, VDC to
35 VDC! Three co mplete ly Indep end ent suppii es
that offe r many advantag es! They can be either a
pos. supply or a neg. supply ... they can also be
stacke d in series so that a 5V and two 15V sup 
pli es can total a 35 VDC supply or any combina
t ion of the thr ee.. .(after one of the terminals is
gro unded togive ita reference)... forthe first time
yo u can now pu rchase this American made full y
adjusta ble power supply at a pric e that is one
half of what you'd expect to payl

A QUALITY.TRIPLE-REGULATED
POWER SUPPLY AT A LOW,
LOW PRICEII
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DC vo ltage circuits read to a fu ll
2000 vo lts from two different test
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HAND-HELD TERMINALS, th e
DATA-M AC 8 and the DATA-MAC /6
(shown) are sma ll , light-weig ht ,
and calcu lator-shaped " data co l
lectors." Th eir 40-k ey keyboards
include 10-key numeric keypads,
and lett ers arranged in alp habetic
ord er. Each key carr be defined
with a seco nd , 10-character func
tion '

The DATA-M AC 8 has an 8,000
charact er data sto rage , in clu des
carrying case and battery pack . It is
pr iced at $1,295 .00.

The DATA-MAC /6 has a 16,000
character data sto rage, and in
cI udes carry ing case and battery
pack. Th e un i t i s priced at
$1,495 .00.- Defi nable Data De
vices, Inc., PO Box 769, Wi lson
ville, OR 97070-0769.

power- rated at 0.75 watt at 40°C
and co me in values from 500 ohms
to 1 mego h m . Th e ir operatin g
p ow er is 300 vo lt s; di el ectri c
strength is 350-volts AC, and in
s u lation r es i stan c e i s 100
megoh ms.

The un it price of the ME323-422
series is 80 cents in quant it ies of
500.- Mouser Electron ics, 11433
Woo dsid e Ave. , Santee , CA 92071.
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VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E.Granby,CT 06026 D 203/651-0285

~1-- ---' ~

OJ

WAVEFORM ANALYZER,the model
SC61, brin gs w ideband peak-to
peak vo ltage readin gs to the IEEE
bus. That allows the designer to
feed signals to the IEEE bus that
agree di rectl y w ith conventional
oscill oscope read ings.

The model SC61's incl udes th e
following feat ures: Its auto ranging

45
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Our radios deliver the local news.
From bank hold-ups to three
alarm fires. It's on-the-scene
action. While it's happening from
where it's happening ... in your
neighborhood .

You can also listen to weather,
business and marine radio
calls. Plus radio telephone
conversations that offer more real
life intrigue than most soap
operas. And with our new models,
there's even more.

Unique Capabilities

Introducing two all new Regency
scanners. First, there 's the
MX7000, a 20 channel, no-crystal
unit that receives continuously

. from 25 to 550 MHz and 800 MHz
to 1.2 GHz. That's right!
Continuous coverage that includes
VHF and UHF television audio,
FM Broadcast, civil and military
aircraft bands and 800 MHz
communications. Next in line is
the new MX4000. It's eight band
coverage includes standard VHF
and UHF ranges with the
important addition of 800 MHz
and aircraft bands. Both units
feature keyboard entry, a

multifunction liquid crystal
display and selectable search
frequency increments.

Practical Performance
If you don't need the 800 MHz
range coverage, Regency offers
two exciting new units . The
MX5000 is a 20 channel,
no-crystal scanner that receives
continuously from 25 to 550 MHz
with all the same features as the
MX7000. Then there's the 30
channel MX3000. It's digitally
synthesized so no crystals are
necessary, and the pressure
sensitive keyboard makes
programming simple. What's

CIRCLE 257 ON FREE INFORMATION CARD

more, it has a full function digital
readout, priority, search and scan
delay, dual scan speed, and a
brightness switch for day or night
operation.

At Home Or On The Road

With compact design, easy access
front panel and mounting bracket
these Regency scanners are ideal
for mobile* use. But we also
supply each radio with a plug-in
transformer and a telescoping
antenna so you can stay in touch
at home. The MX4000 even has a
rechargeable battery pack so it's
fully portable.

See your Regency Scanner
Authorized Dealer for a free
demonstration on these and other
new Regency Scanners. Or, write
Regency Electronics, 7707
Records Street, Indianapolis,
IN 46226 . ~

e~~~
ELECTRONICS, INC.®
7707 Records Street
Indianapolis, IN 46226-9989

*Mobileuse subject to restriction
""'" ~~ ---r--..., in certain localities.



There's much more to selecting components for your designs
and projects than meets the eye. In this article, we'l/look at the
various types of resistors and capacitors, and what factors you
should consider when selecting which type to use.

SELECTING
THE BEST

RESISTOR/CAPACITOR

classified according to the techniques
used in thei r manufacture .

One such technique is vacuum deposi
tion, whic h is also known as evaporated
metal film . In it. a nicke l-chromium alloy
is superheated in a vacuum . The alloy

vaporizes and is deposited
on a ceramic s ub 

strate . Small quan
tities of con

t a mi-

Film resistors
Me tal- fi lm de

vices are used in ap
pl ica t io ns req u iring
higher stability and preci-
sion than avai lable from car
bon dev ices . In add itio n , metal
film resistors sho uld be used in
applica tions where AC is present . Op
eration is sa tisfactory from DC to the
MH z ran ge. Metal-film units have low
temperature coefficie nts and suffer 'little
degradation to ambient tem peratures of
125°C and higher. Film res istors ca n be

co mposition res istor is used in applica
tion s where init ial tolerance need not be
closer tha n ± 5% with lon g term stability
no better than ± 20% .

For variable resis tors , one problem is
that the carbo n element requi res a high
co ntact force to ensure that any var iation
in the cont act resis tance remai ns within
acceptable limits . Th at res ults in high
shaft-torque and poor adjustability,

Carbon element s are sus
ceptible to moisture ab
sor p t i o n a n d s u c h
moi sture absorption
ca n cause the resis
tan ce to chan ge
by as mu ch as
20 % . Th at re 
sistance shift
ca n b e re 
versed if the
dev ic e is
baked at high
tempe r ature s
(100°C).

DID YOU KNOW T HAT:

Polystyrene foil capacitors may be
better for tim ing circ uits than pol ycabo
nate types?

Tantalum capacitors are not recom 
mend ed fo r any applica tion where c urrent
sp ikes are present ?

A hybrid potentiometer consis ting of
a wirewound element and a conductive
plastic track will have a life span that is 10
tim es greater than that of a wirewound
potent iometer?

Power wirewound resistors ca n be op
era ted wit h a bod y temperatu re of 275°C,
and that so me ca n operated at bod y tem 
peratures of as high as 500 °C?

From the above, it sho uld be clear that
there 's a lot to know about the man y dif
ferent typ es of resi stors and ca pacitors
availabl e . That's bec ause eac h type has its
own un ique cha racteris tics, and those
cha rac te ristics make so me types of re
sistors and capacitors far better for certain
applica tio ns than othe rs . Select ing the
prop er co mpo ne nt for a pa rtic ula r ap
pl icati on is vital in order to ens ure the
rel iabili ty of your design . In thi s article ,
we ' ll look at the various factors that you
should co nsider whe n selec ting resistors
and capac itors for your projects .

Resistors
When selecting a resistor, cons ider sta

bility, noi se , power di ssip ation , env iron
ment , AC requirements, and resistance .
Actu al resistance valu e is a fun ction of
tol erance , vo ltage coefficient. tem
perature coefficient, and drift with time.
The power rating is based upon am bient
temperatu re a nd de rating. Deratin g ,
which is the ope ratio n of a com pon ent at
something less than 100% of its specified
rating, may be necessary because of en
vironme ntal co ndi tions.

Resistor co mpositions include ca rbo n ,
film , and wirewo und for fixed resistance
units', and cermet and co nduct ive plastic
for var ia ble resis to rs . Fig ure I shows
ma ny of the types of res istors available.

Carbon resistors
Carbo n-co mpos itio n units have a re

sistive eleme nt that is molded fro m car
bon powder that has been mixed with a
phen olic binder to from a uni form re
sistive body. That devi ce, molded with
end leads, is a ge neral purpose resis tor
capabl e of withs tanding temperature and
elec trica l tran sient shocks . The ca rbon-
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FIG. 1-THERE ARE MANY DIFFERENT resistor compositions and type s. Among them are carbon,
film, wirewound, cermet, and conductive plastic. .

er than .0001 inches thick ) and is used in
applica tions req uiring high power den sity
or the capability of surv iving power spikes
or overloads. Those units are suitable for
some prec ision applications. but not those
requir ing an extremely high degree of pre
cision.

Bulk metal resistors, made in a process
that is properietary to the Yishay Corpora
tion. metal foil is laminated to a substrate
and then chemically etched to produce a
conductive path. The flat element is used
exclusive ly for high-preci sion app lica-

, tions and has tight tolerances and an ex
cellent temperature coefficient.

Power wirewound

Carbon composition
potentiometer

TYPE
Carbon composition
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nants , call ed dopant s, are used to control
resistor characteristics such as resistance
range . Tho se resistors are used in applica
tions that requ ire an extreme degree of
precision.

In sputtering, a nichrome target is heat
ed and bombarded by argon atoms. That
results in metal atom s being knocked off
and depos ited on a substrate. Resistors
manu factu red using that sputtering tech
niqu e are also suitable for applications
that require a high degree of precision.

In metal-oxide depo sition , a chemical
vapor is used to deposit a tin-oxide film
onto a glass substra te . That technique ,
which is primarily used by Corning is
used to produce resistors for genera l-pur
pose, semi-prec ision, and prec ision ap
plica tions .

Thin-film resistors are highly stable,
have low-noise charac ter istics, and have a
very low tem perature-c oefficien t. They
are used in digital multimeters , precision
voltage-d ivide rs , atte nuator s, AID and
DIA circuits , and in current-summing ap
plication s.

Typical thin -film resistors are sputtered
tantalum nitr ide , deposited chromium co
balt , or nichrome , on a substrate . Sub
stra tes of a lu mina, sa pphi re , g las s,
quartz, beryll ia or silicon are used .

Thin-film resistor networks are also
available; those are housed in DIP's and
SIP's (Single Inline Pack age).

In ind ividu al resistors , the termi nals
used may be either surface or wra p
aro und typ es. Wrap -around terminal s
wrap around the side of the substra te al
lowing connecti ons to the underside . Ter
minal s of so lde r, s ilver over ni ckel ,
platinum, or plat inum gold are available.
Trimming of the resistor is done either
mechan ically or by using a laser.

In thick-fi lm resistors, a ceramic sub
strate is coated (s ilk screened-a mech a
nized stenciling process) with a glass 
metal ma terial and then fired (to cure it) at
a high temperature . The glass-me tal ma
te r ial s in clude nichrom e , s ilve r pal
ladium , platinum , ruthenium, rhodium,
go ld and a tantalum-modified tin oxide .
That film is up to 100 times thicker than
evapora ted or sputtered metal film (great-

Carbon Film

Metal film

Film networks

Chip resistors

TABLE 1-RESISTOR SELECTION GUIDELINES

SPECIFICATIONS AND NOTES
Resistance range: 2.7 ohms to 100 megohms
Power rating: to 2 watts
Tolerance: 5% to 20%
Temperature coefficient: - 200 to - 8000 PPMf C
Noise: less than 6 fJ.VN
Derating factors: 50% power, 80% voltage
Notes: General purpose. Excellent transient and surge handling
capabilities. RF produces capacitive effects end to end, and
operation at VHF or higher frequencies reduces effective
resistance due to dielectric losses. Resistance increases by 20%
during storage under humid conditions.
Resistance range: 50 ohms to 10 megohms
Power rat ing: to 5 watts
Temperature coefficient: 1000 PPM/"C
Derating factors: 50% power, 80% voltage
Life expectancy: 5,000,000 rotations
Failure mode: noise
Notes : High shaft torque causes poor adjustability
Resistance range: 10 ohms to 25 megohms
Power rating : 0.1 to 10 watts
Tolerance: 2% to 10%
Temperature coefficient: - 200 to - 1000 PPMf C
Noise: less than 10 fJ.VN
Derating factors: 50% power, 80% voltage
Notes: General purpose, cost less than carbon-composition
units
Resistance range : 10 ohms to 3 megohms (high voltage types:
1 kilohm to 30 gigohms)
Power rating : to 10 watts (high voltage types: to 6 watts)
Tolerance: 0.1% to 2%
Temperature coefficient: :t 25 to :t 175 PPM/"C
Noise: less than 0.1 fJ.VIV
Life expectancy (potentiometers): 100,000 rotations
Failu re mode: resistance change or catastrophic failure
Derating factors: 50% power, 80% voltage
Notes : Fair degree of precision in lower value units. High
stability, long life, and excellent high-frequency performance.
Resistance values stable to about 100 MHz; begin to decrease
beyond that frequency. Used in high-frequency tuning circuits,
measuring circuits, filters, etc.
Resistance range : 10 ohms to 33 megohms
Power rating : to 0.2 watts per element, to 1.6 watts per network
Tolerance: 0.1% to 5%
Operating temperature range: - 55 to + 125°C
Temperature coefficient: :t 25 to :t 300 PPM/"C
Notes : Tracking between resistors 5 PPMf C
Resistance range: 1 ohm to 100 megohms
Power rating: to 2 watts
Tolerance: 1% to 20%
Operating temperature range: - 55 to + 125°C
Resistance range: 0.1 ohm to 180 kilohms
Power rating: to greater than 225 watts
Tolerance: 5% to 10%'
Temperature coefficient: less than :t 260 PPMf C
Noise: low static, high dynamic noise levels
Derating factors: 50% power, 80% voltage
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portant . Those devices are genera lly satis 
factory for use at frequencies up to
20kHz. They are 'available with various
insulating/moisture preventative coating s
such as vitreou s enamel, cement , mold~d
pheno lic, glass sleeves . or silicone.

Vitreou s enamel units have exce llent
moisture-resistance properties and will
not burn (although they may melt) under
high overload conditions since they are
made from a glass type material. .

Si licone , which also has excellent
mo isture-resis tance charac teris tics , is an
organic material and is more flamma ble at
lower overload cond itions than vitreous
enamel. It will also emit gases under over
load conditions leaving depos its on elec
tr ical contacts .

Cement coatings are composed of in
organic materials . Those coatings are es
sent ially 'flameproof but can be 'made to
burn if subjec ted to high overloads for
long periods. Resistors coated with that
material are also subject to changes in
.value with exposure to moisture.

Aluminum and water-coo led hou sings
are also available. Those housings facili
tate the transfer of heat away from the
resistive element.

In wirewound resis tors , three alloys are
commonly used for theresistive eleme nt.
They are nickel-chromium, Copper-nick
el, and gold-platinum . Nicke l-chromium
is the most common due to its exce llent
temperature coefficient (less than ± 5
PPM/oC) and its availability in many dif
ferent diameters . Copper-nickel is the
next most popul ar, with a temperature co
efficient of ± '20 PPMr c. The gold-plati 
num alloy, that is actually a com plex alloy
of gold, platinum with small amounts of
copper and silver has a high temperature
coeffic ient of ± 650 PPM/oC, but has low
resistance . That resistance is 85 ohms/
emf (emf is a circu lar mil foot, a hypo
thetica l quanti ty equivalent to one foot of
wire that is .001 inches in diameter) while
nicke l-chromi um has a resistivity of 800
ohms /emf. The gold-platinum alloy can
also withs tand harsh environmen ts .

The ceramic core of a wirewound re
sisto r is either beryll ium oxide, whic h has
a high coo ling capabi lity, alumi na (alumi
num ox ide) or stea tite , whic h has the
lowest thermal conductivity of the three
materia ls but is low cos t. Figure 2 shows
some steatite cores .

Wirewo und resistors are mos t often
used in voltage divider circ uits, as power
supply bleeder resistors, or as ser ies drop
ping resistors. Variab le devices are used
where voltage and current variations are
expec ted , such as motor-speed and heater
controls . Prec ision variab le types are used
in servo systems requiring precise elec 
trical and mec hanical performance.

Other resistor. types
For low resi stance/high current ap 

plications, edgewound ribbo n type power

Wirewound resistors
Wirewound resi stors are used where

large power dissipation is required and
where AC performance is relat ively un im-

sprayed on, app lied with a tran sfer whee l,
or dipped on .

TIle rod is then cut to size, leaded end
caps are attached , and the unit is triinmed
to a precise value . The resistor is then
coated with an insulating material. Car
bon-film resistors are availab le in the
same resistance values as carbon-com
position units and have a typ ical tolerance
of ± 5%.

Hybrid
potentiometers

Cermet

TYPE SPECIFICATIONS AND NOTES
Precision wirewound Resistance range: 0.1 ohm to 800 kilohms

Power rating: to 15 watts
Tolerance: .01% to 1%
Temperature coefficient : varies with resistance
Noise: low static , high dynam ic noise levels
Life expectancy (potentiometers) : 200,000 to 1,000,000
rotations
Failure mode: Catastrophi c failure
Derating factors : 50% power, 80% voltage
Notes: Wirewound resistors are used in low-tolerance, high
power diss ipation applications where AC performancels not
crit ical. Power dissipation depends on heat sink or air flow
around the device . When mount ing on a PC board , standoffs
should be used to prevent charring the board . Not suitable for
use at frequencies above 50 kHz. Wirewound potentiomete rs do
not suffer from contact resistance variations. The units can be
manufactured with low temperature coefficients and tight
tolerances . Applications include motor speed controls, lamp
dimmers, heater controls, etc. Precision types are used in servo
mechan isms.
Resistance range: 50 ohms to 5 megohms
Power rating: to 2 watts
Life expectancy (potentiometers): 50 to 500,000 rotations
Failure mode: noise
Derating factors : 50% power, 80% voltage
Notes: Very stable under humid conditions . Low temperature
coefficients. Low end resistance (2 ohms). Short life expectancy.
High resolut ion of the resistive element allows for more precise
trimme r settings. Less reactance in high-frequency applications
than wirewound units, and are lower in price. Cermet is also the
thick film used in resistor networks and chip resistors.

Conductive plastic Resistance range: 150 ohms to 5 megohms
potentiometers Power rating: to 1 watt

Temperature coefficient: - 600 to - 300 PPMfC
Life expectancy: 100,000 to 4,000,000 rotations
Failure mode: Noise
Derating factors : 50% power, 80% voltage

General purpose Resistance range: 1 ohm to 15 kilohms , depend ing on power
conductive plastic rating
potentiometers Power rating: to 1000 watts
Precision conductive Resistance range: 100 ohms to 500 kilohms
plastic potentiometer Power rating: to 7 watts

Tolerance: 3%
Temperature coefficients : less than 70 PPMf C
Life expectancy : Greater than 2,000,000 rotations

Conductive plastic Resistance range: 10 ohms to 100,000 ohms
trimmers Power rating: to 1 watt

Notes: Conducti ve plastic potentiometers have a long life
expectancy and low-noise characteristics. Resistance will shift if
exposed to humidity.
Resistance range: 200 ohms to 250,000 ohms
Power rating: to 7 watts
Tolerance: 5%
Temperature coefficient: less than :::100 PPMfC
Life expectancy: 10,000 ,000 rotations

Carb on-fi lm resistor s were introduced
to perform the same basic functions as
ca rbon-c omposition resistor s, but at a
lower price . Just like composition types,
they lack the abi lity to withstand tran sient
vo ltage spikes and ha ve a poor tem
perature coe ffic ient.

An axial-lead , carbon-film resi stor is
made by screening carb on based resistive
inks 'on a ceramic rod and then firing the
assembly. Alternate techniques include
depositing pure carbon by cracking a hy
drocarbon gas or by depositinga nicke l
film for resistor values of less than 10
ohms . The resistive element may also be
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FIG. 2- MANY WIREWOUND RESISTORS use Steatite cor es, such as the ones shown here.

Cermet is also the thick film used in
resistor networks and in chip resistors.

Co nductive plastic potentiometers have
a resistive element consistin g of a blend of
res in (epoxy, polyeste r, phen oli cs , o r
polya mides) and a carbon powder appl ied
to a plastic or ceramic substrate . The plas
tic substrate result s in a better temperature
coe fficient due to greater compatability
between the ink and the substrate. Those
devices have a long rotational life and
excellent contact resistance variation, or
low noise . End resistance is low. two
ohms maximum.

Co nductive plastic units are suitable for
use in applica tio ns that require a con
sistent temp erature coeffic ient over a lim
ited temperature range. such as - 25°C to
75°C. Temp erature coeffic ient values of
- 200 PPM /oC may be attained by special
processing of the car bon material or by
incorporating metal powders, or flakes ,
into the element. Nickel, silver, and cop
per are frequently used in low-resistance
devices . Co nductive -plas tic e leme nts,
like carbon unit s , vary in resistance when
exposed to humid co nditions. Figure 3
shows cermet , carb on , and conduct ive
plastic unit s.

Hybrid potentiometers are wirewound
units with a conductive-plastic track de
posited alon g the co ntact path of the re
sistive element. That results in a device
that has a better resolution and a longer
life , by a factor of 10, over wirewound
types. Compared to co nductive- plastic
units . hybr id devices have a higher power
handl ing capability, due to the wirewound
element. Like wirewound units however,
they have stray capac itance at higher fre
quencies and have high contact resis tance
and margin al output smoothness when
drawing current through the wiper con
tact.

Table I summarizes the resistor types
available , thei r cha racteristics, recom
mended applications, and sugges ted de
rating factor. Use of a derat ing factor is an
effec tive means to decrease the failure rate
of most devices since device life is stress
and temperature dependent. Derating is
accomplished by either decrea sing part
stresses such as power/voltage or current
or by selec ting a higher rated part. Op
timum derating occurs at or below the
point where an increase in stress or oper
ating temperature results in a large in
crease in the device failure rate .

One note about Table I: The values and
rating shown are provided as guidelines .
While they apply to the most commonly
found units ,' it is not impossible to find
units with slightly, or greatly, different
spec ifications .

While that co ncludes our look at re
sistors, our look at component selection is
far from over. In the next part of this arti
cle , we ' ll turn our attention to the factor s
that should be considered when selecting
capac itors . R-E

Cerme t dev ice s are very stable under
humid co ndi tio ns and have low te m
perature coefficient s of ± 100 PPM/°C.
Conductive-plastic or hot-molded carbon
poten tiomete rs. for example . have an
average tem perature coeffic ient of ± 1000
PPM/°C. In variable resistors. however.
the cermet eleme nt is abrasive and long
period s of rota tiona l cyc ling will wear out
the wiper long before similar use wou ld
wear out the wiper in resistive-film or
conduc tive-plastic units . Cermet potenti
omete rs are available in low resistance
values . which makes them useful in many
audio applicat ions .

re sist ors are ava ila ble. De signed for
power handlin g up to 1000 watts (at cur
rents up to 100 amps) these devices are
made up of stee l ribbons wound into a coil
and supported by ce ramic insulators .
They are generally rated for normal opera
tion with a temp erature rise of 375°C.
Those units are used in power-supply test
ing and in motor-breaking systems. (You
may have seen them underneath subway
car s . especially the older trains in New
York City.)

Cerme t devices have a resistive element
made by combining very fine particles of
ce ramic. or glass , with precious metals .

FIG. 3-POTENTIOMETERS can use resist ive elements made of many different materials. Three such
materials, shown above from left to right, are cermet, carbon, and conductive plastic.
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STEREO Audio For TV

BRIAN C. FENTON, TECHNICAL EDITOR

A recent FCC decision has set the stage for multichannel television sound. Here's a look at that
decision, its technical aspects, and the new dimension in TV sound that it makes possible.

ST ER EO T V IS F INALLY HERE! IT ' S T HE

most exciting developm ent in television
since the introduction of the videodisc
player and VCR. Interestingly enough,
while the idea of stereo te levision has
been on the mind s of the industry for some
time, it was the consumer's interest
st im ulated by videod isc pl ayer s and
VCR 's- that was the driving force behind
makin g it a rea lity. But Mul tich anne l
Television Sound (MTS) is not ju st stereo
TV- it' s a completely new way of using
television 's audio signal.

The FCC decision
The Federal Communications Co m

mi ssion authorized mu lti cha nnel T V
sound in late March 1984 by adopting
new, very general rules regardin g TV au
dio signals . As a result of that action,
stereo TV sound , as well as second-lan
guage programm ing and many other ser
vices , are now possib le .

As has been the the FCC's policy of
late , the Co mmission did not adopt a sin
gle system as a stereo TV standard . Re
mem ber the FCC's "let the marke tplace
decide " decision on AM stereo , and the
uncertainty and inaction in the market
place that it caused. (AM stereo is 'yet to
reall y get off the ground.) But thanks to
the television indu stry, that 's not about to
happen to stereo TV !

The main difference between the two
case s is that th e industry- w ith the
knowledge of what happened with AM
stereo-presented a single pro posa l to the
FCC for adoption. Both broadcasters and
equip me nt manufacturers wo rked to -

gether throu gh the EIA (Electronic Indu s
t ri e s A ssoc ia tio n) w hos e Broadc as t
Television Systems Co mmittee (BTSC)
worked 5 years selecting a sys tem as a
standard . The transmi ssion sys tem that
was chosen by the BTSC was developed
by Zenith, and the noise reductio n system
was developed by db x Co rpo ra tio n .
(Those were selected over transm ission
systems developed by the Elect ronic In
dustries Assoc iation of Japan and Tele
sonics Systems, Inc . and noise-reduct ion
systems developed by Dolby and CBS
Laboratori es. )

Together, the Zenith transmi ssion sys
tem and the dbx-TV noise reduction sys
tem make up the BTSC mult ich ann el
television sound or MTS sys tem. We ' ll
take a clo se look at both systems a little
later on in this article .

Even though the FCC was presented
with a proposal for a single MTS sys tem.
the Co mmissio n's dec isio n still followed
an "open marketplace " policy. That was
based on the (correct) belief that MTS
technology w ill co nt inue to ad vance
beyond the BTSC system. However, be
cause the FCC was aware both of what
happened with AM stereo and the indu s
try 's proven desire for a sing le standard ,
they endorsed the BTSC system by pro
tecting its pilot tone . That means that the
pilot frequency may be used only by
broadc asters using the BTSC sys tem. By
restrictin g the use of the pilot frequency.
BTS C-type receivers are protected from
falsely detecting other MTS formats , but
any other MTS system can be used if the
marketplace calls for it.

The BTSC system
Before late March , 1984 , the TV-audio

baseba nd- the band of frequencies from
oto 120 kHz that contains a TV signal's
audio information-was limited to carry
ing only audio in the main channel (the
portion of the baseband from 50 Hz to 15
kl-lz). Now, thanks to the FCC decision ,
the audio baseband is virtually unregu
lated . For most of us, that means that we
can now listen to TV in stereo or in a
second language. But for broadcasters , it
mean s a numb er of options .

Figure 1 shows a " fully loaded" MTS
audio baseba nd . We' ll call it stereo + SAP
serv ice . The frequenc y-modulated main
channel audio is contained from 50 to 15
kHz, ju st as it is in any TV broadcast.
What is different from conventional TV
signals is that the baseband also includ es
an a mpl itude -mo d ula te d s te reo -dif
fe rence subcarrier, a pilot signal. a SAP
(Seco nd-Audio-Program) channel, and a
professional channel. But that is only one
of the possible configurations. Figure 2
shows three other possible configurations:
stereo service witho ut SAP capability,
mono service with SAP capability, and
mono serv ice witho ut SAP cap ability.
Note that each configuration leaves roo m
for a professional channel.

The profess ional channel can be used
for a wide variety of non-p rogram -related
uses . A TV station can use it to relay
broadcas t materials to other stations , to
communicate with remote crews , etc. But
the professional channel co uld also be
used to transmit signals to yoII-or, to be
more precise- to your TV receiver. For
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example, a signal could be sent to tum on
recei ver noise-redu cti on c ircui try. An
other- tho ug h unlike ly-possib ility is
that a TV station could transmit cont rol
signals to your VC R so that it wou ldn' t
recor d com mercia ls .

The professional channel is not re
str icted to carrying TV-related signals; it
can also be used for subsidiary communi
cations services (much like the broadcast
FM SCA Services ).

STEREO SUBCH ANNEL PROFESSIONAL
CHANNEL, FM(VOICE)

I FSK (OATA)

I BW = { 3-34kHz VO ICE
PILOT I 0-1.5 kHz OATA

"'""''''' \
L - R I

~
5 AMOSB·SC

dbx COMPRESSEO SAPSUBCHANN EL
f- L+ R BW=.05 -15kHz

I

FM 75ps I SAP
PREEMPHASIS dbx

3 BW= .05-15kHz t I COM PRESSEO

0 I
BW~ . 0 5~,lOk Hz
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BASEBANO FREUUENCY- fH = 15.734 kHz

FIG. 1-THE " FULLY LOADED" AUDIO BASEBAND for multichannel telev ision sound contains the
freq uenc y-modulated main channel , amplitude-modulated stereo subchannel , an amplitude-modu
lated SAP subchannel , and a professional channel.

c
FIG. 2- THE AUDIO BASEBAND can be configured in many ways under the new regu lations. Here we
see stereo-only service (a), mono ser vice with SAP (b),and mono service (e).Note that each configura
t ion leaves room fo r a professional channel. That professional channel can be used for a var iety of
non-program related appl ications. .

HORIZONTAL
SYNC

FIG. 3-BTSC TRANSMISSION SYSTEM. The signal that drives the audio (aural) transmitter is the sum
of the ster eo-and SAp-generator outputs. A diplexer is used so that the video transmitter and audio
transmitter can use the same antenna. The notch filter at 4.5 MHz reduces one source of audio buzz:
the direct spill over of video sideband components into the audio car rier spectr um.

The Zenith transmission system
The MTS system that was chose n by

the indu stry and endorsed by the FCC is
made up of a transmi ssion sys tem and a
noise-reduct ion system. The transmission
system selected was develo ped by Zentih.

An important aspec t of the Zenith sys
tem is that it is compatibi le with the exist
ing NTSC standard. That is important
beca use any MTS system not compatible
with existing TV 1s would be useless
neither the broadcasters nor the equip
ment manu facturers would support it.

In order for MTS signals to be compati
ble with conventional signa ls, the main
channel must be compa tible. Therefore ,
the main channel of the Zenith system
sig nal con ta ins the monaur al s ignal,
which is the sum of the left- and right
channel signals. (We' ll refer to the mon
aura l signal as the stereo slim or L +R
signal). That L + R signal frequency-mod
ulates the TV carrier in the same way that
a conventional mono signa l does.

The the stereo difference signal (L - R)
amplitude -modulates a subcarrier cen
tered at a 31.468 MH z-twice the hori 
zontal sca nning frequency, 2fH' A pilot
signa l, which is used by the receiver to
decode the stereo information, is located
in the aud io baseband at the horizontal
scanning frequency.j., (15,734 kHz). As
we ment ioned previous ly, while the rest of
the audio base band is virtually 'unregu
lated , that pilot frequency is protected un
der FCC rules .

A standard (mo no) TV set will ignore
everything but the main channe l and will
recover the L +R audio just as it would
any mono signa l. A stereo -capable set,
however, will use the pilot signal both to
recog nize that a stereo signal is present
and to generate a carrier for decoding the
L - R component.

It 's really here!
Before we go into some of the theory

behind MTS, let us emphasize that stereo
television and multichannel TV sound are
here for real. The first com mercial televi
sion broadcast with stereo sound took
place dur ing coverage of the 1984 Sum
mer Olympics in Los Angeles. Television
digest , the industry newsletter, notes that
as of Novem ber I, 1984 . 7 stations were
on the air with almos t 200 others either
testing or plann ing MTS . Table I is a list
of those stations.
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TABLE 1-MTS BROADCASTERS

All stations stereo , non-SAP, unless other- KNBC-TV Los Angeles, CA (NBC) WEDU Tampa-St. Petersb urg , (PBS)
wise indicated in footnote. KWHY-TV Los Angeles, CA (ind.) FL

WBFS-TV Miam i, FL* (lnd.)« KCEN-TV Temple-Waco , TX (NBC)a
Now broadcasting regularly in stereo: WMVS Milwaukee, WI (PBS) a WNJT Trenton , NJ (PBS)d
WTTW Chicago,IL (PBS) WMVT Milwaukee, WI (PBS) a KUAT-TV Tucson, AZ (PBS)
WTIC-TV Hartfo rd, CT (ind.) WLCT New London* (ind.) WILL-TV Urbana-Champaign, IL(PBs)e
KTLA Los Angeles, CA (ind.)a WNOL-TV New Orleans, LA (ind.) KMPH Visalia-Fresno, CA (ind.)
KIRO-TV Seattle, WA (CBS) WNBC-TV New York, NY (NBC)a WPEC West Palm Beach , FL (ABC)a
KOMO-TV Seattle, WA (ABC) WCFE-TV Plattsburg , NY (PBs)a
WDBB-TV Tuscaloosa, AL (ind.) WXXI Rochester, NY (PBS) Pla nning 1986 start:
WT XX Waterbury, CT (ind .) KCRA-TV Sacramento, CA (NBC) WSBK Boston , MA (ind .)

KETC SI. Louis, MO (PBS) WUFT Gainesvi lle, FL (PBS)
Planning fall 1984 start: WOIO Shaker Heights, OH * (ind .) WJKS-TV Jacksonville, FL (NBC)
WZTZ-TV Boston , MA (ind.) KSMW Spokane, WA* (ind .) WFMY-TV Greensboro-High (CBS)
WEDH Hartfo rd, CT (PBS) WACO Waco, TX * (ind.) Point-Winston -Salem,
WFSB Hartford , CT (CBS) WRC-TV Wash ington, DC (NBC) NC
WTLV Jacksonville , FL (ABC)) WHYV-TV Wilmington-Phila. , PA (PBS) KSHB-TV Kansas City (ind.)
KABC-TV Los Angeles, CA (ABC) WHA-TV Mad ison , WI (PBS)
KTLA Los Angeles, CA (ind.)« Planning start in late 1985: WFTV Orlando , FL (ABC)
KMSO-TV Missoula, MT* (CBS)! KNME-TV Albuquerque, NM (PBS)! KDNL-TV SI. Louis, MO (ind.)
WNET N.Y.-Newark (PBS) KOAT-TV Albuquerque, NM (ABC) WGGB-TV Spfld .-Ho lyoke , MA (ABC)
KATU Portland , MT (ABC) KTUU-TV Anchorage, AK (NBC)
KRBK-TV Sacramento, CA (ind.) WATL-TV Atlanta, GA (ind.) Planning start after 1986:
KPLR-TV SI. Lou is, MO (ind.) WCBB Augusta-Lewiston- (PBS) KMTF Fresno , CA (PBS)
KSL-TV Salt Lake City, MO (CBS) Portland, ME WLFI-TV Lafayette-Kokomo, IN (CBS )
WMHT Schenectady-Albany- (PBS) WSKG Binghamton, NY (PBS)a WNMU-TV Marq uette, MI (PBS)

Troy, NY WGBH-TV Boston, MA (PBS) a WITHV Milwaukee, WI (CBS)
WTVG Toledo ,OH (NBC) WNEV-TV Boston, MA (CBS ) WTSP-TV SI. Petersburg-Tampa, (ABC)
WNJ T Trenton , NJ (PBS)b WNJS Camden, NJ (PBS)e FL
KPOL Tucson , AZ* (ind.)' WKYC-TV Cleveland, OH (NBC) KVIE Sacramento, CA (PBS)a

KLBY Colby, KS* (ind .) KCTS-TV Seattle, WA (PBS)
Pla nning wi nter 1984·85 start : WCMH-TV Columbus, OH (NBC)
KTVA Anchorage, AK (CBS) WOS U-TV Columbus, OH (PBS) Planning MTS, no date :
WGN X-TV Atlanta, GA (ind.) WTVN-TV Columbus, OH (ABC) WNUV-TV Baltimore, MD (ind. )
WBZ-TV Boston, MA (NBC) WJBK-TV Detroit, MI (CBS)a WRBT Baton Rouge , LA (NBC)
WVIZ-TV Cleveland, OH (PBS) WKBD-TV Detroit, MI (ind.) WBNG-TV Binghamton, NY (CBS)e
KERA-TV Dallas, TX (PBs)a WTVS Det roit, MI (PBS) ! WBMG Birm ingham, AL (CBS)
KOOD Hays-Russell-GI. (PBS) WXYZ-TV Detroit, MI (ABC) KFYR-TV Bismarck, NO (NBC)

Bend, KS KTSM-TV EI Paso, TX (NBC) KTVB Boise , 10 (NBC)
KVVU-TV Henderson-Las Vegas ,(ind .) KVIA-TV EI Paso, TX (ABC)a KMGH-TV Denver, CO (CBs)a

NV KJEO Fresno, CA (ABC)c WGPR-TV Detroit, MI (ind. )
WIUD Lakeland, FL* (ind.) WLRE Green Bay (ind.) WFIQ Florence, AL (PBS)
WMFP Lawrence, MA* (ind.) KHOU-TV Houston, TX (CBS)a WSWP-TV Grandview, WV (PBS)
WPBT Miam i, FL (PBS) WVSN-TV Humacao, PR* (ind.) KHON -TV Honolulu, HI (NBC)
WYES-TV New Or leans, LA (PBS) KIFI-TV Idaho Falls , 10 (NBC) e WIS H-TV Indianapolis, IN (CBS)
WEDN Norwich , CT (PBS) WJXT Jacksonville, FL (CBS) WJCT Jacksonville, FL (PBS)
KTIE-TV Oxnard, CA* (ind .) KATV Little Rock, AR (ABC) KHG I-TV Kearney-Hastings , NE (ABC)
WPSD-TV Paducah, KY (NBC) KHJ-TV Los Angeles, CA (ind.)a KARK-TV Little Rock , AR (NBC)
WEEK-TV Peoria,IL (NBC) WMAZ-TV Macon , GA (CBS) KTHV Little Rock, AR (CBs)e
KPHO-TV Phoenix, AZ (ind.) WCIX-TV Miami, FL (ind.) KCET Los Angeles, CA (PBS)
KSBW-TV Sal inas -Monterey, CA (NBC) WCCO-TV Minneapolis-SI. Paul, (CBS )! WISN -TV Milwaukee, WI (ABC)
KUED Salt Lake City, UT (PBS )a MN WTVF Nashville, TN (CBS)
KSAT-TV San Antonio, TX (ABC) c WNJM Montclair, NJ (PBs)e WDSU-TV New Orleans, LA (NBC)
KOVR-TV Sac ramento, CA (ABC) WNJB New Brunswick, NJ (PBS) e WJTC Pensacola, FL* (ind.)
WFSU-TV Tallahassee, TN (PBS) WEDY New Haven, CT (PBS) KAET Phoeni x, AZ (PBS)

WNYC-TV NY (PBS) KOLO-TV Reno , NV (ABC)
Planning spring 1985 start: KETV Oma ha , NE (ABC) KXTV Sacramento, CA (CBS)
WTBS Atlanta, GA (ind.) WOFL Orlando, FL (ind .)« KPBS-TV San Diego , CA (PBS)a
WJZ-TV Baltimore, MD (ABC)a WXEX-TV Richm 'd-Petersb'g , VA(ABC) KPIX San Francisco, CA (CBS)
WTTO Birmingham, AL (ind .) KTS P-TV Phoenix, AZ (CBS) KSAF-TV Santa Fe, NM (ind .)
KWHP Boise , 10* (ind.) WPBO-TV Portsmouth, OH (PBS ) WAKA Selma, AL (CBS)
new, Cedar City, UT* KBYU -TV Provo, UT (PBS) KOLR -TV Springfield, MO (CBS)
WMAQ-TV Ch icago, IL (NBC) KTSL Sacramento, CA (lnd.)« WTOV-TV Steubenville, OH- (NBC,
WCET Cinc innati, OH (PBs)a KSDK SI. Louis , MO (NBC)e Wheel ing , WV ABC )
KHBS FI. Sm ith, AR (ABC)e KRON-TV San Francisco , CA (NBC)! KAII-TV Wailuku , HI (NBC)
KMSG Fresno (Sanger), CA* (lnd.) KTEH San Jose, CA (PBS)e KAUZ-TV Wich ita Falls , TX (CBS)
WXII Greensboro-High (NBC) WSJU San Juan, PR* (ind .)«

Point-Winston-Salem, WMHT Schenectady-Albany- (PBS) * Construction permit, not on air.

"NC Troy, NY a Stereo & prog ram-related SAP m
OJW ITF-TV Harrisburg, PA (PBS) WV IA-TV Scranton-Wilkes (PBS) b Non-program-related SAP on ly :n

new, Idaho Falls , 10' (ind.) Barre-Hazleton, PA C Program-related SAP only c
~WFYI Indianapolis, IN (ind.) KTBS-TV Shreveport, LA (ABC)e a Add ing stereo to SAP :n

WRLR Las Vegas, NV* (ind .) KREM-TV Spokane, WA (CBS) e Stereo and non -program-related SAP -<
WIYE Leesburg , FL (ind.) KSCH-TV Stockton-Sacramento* (ind .) f Stereo, prog ram and non-program SAP co
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FIG. 4-STEREO GENERATOR BLOCK DIAGRAM. The composite stereo output contains L + R, L - R,
and pilot signals.

goes a 75 J.Ls preemphasis (as FM radio
signals and mono TV-audio signals nor
mally do) while the L - R signal under
goes a variable compression (the amount
of compression is determined by the dbx
compressor). We' ll look at preemphasis
and compression circuitry next month.

To prevent overmodulation and inter
ference with other port ions of the base
band (includi ng th e pilot and SAP
channel), both signals are fed throu gh
clipp ers and lowpass filters.

Although not shown in Fig. 4, equal
izers are norma lly included in one or both
of the L + R and L - R paths. They are
placed there to help ensure proper stereo
sepa ration .

Because the dbx-compressor output
may contain a large amount of noise, it
may be difficult to measure such things as
stereo separa tion. To overcome that, as
shown in Fig. 4, switches are provided to
take the compressor and/or the clippers
and lowpass filters out of the circuit.

A subcarrier at 2f H , twice the horizon
tal line frequency, is AM-DSBSe (AM
double- sid eb and, suppressed car rier )
modulated by the compressed L - R sig
nal and is su mme d with th e pre
e mphas ized L + R s igna l. The 2f H
subcarr ier signal is also divided by two to
supply the pilot tone . The composite ster
eo signal that is output from the stereo
generator contains the stereo sum (mono)
signal, the stereo difference signal, and
the pilot tone .

The SAP generator
A block diagram of the other major

component of the Zenith transmis sion
system- the SAP generator- is shown in
Fig. 5. The SAP audio is processed in
much the same way that the stereo-dif
ference signal is. A lowpass filter is used
to remove high-frequency componen ts
that could overload the compressor, and a
clipper is used to prevent overmodulation
of the SAP subcarrier and thus prevent
inter ference with the rest of the audio
baseband . Equalization, which was used
in the stereo generator to preserve stereo
separa tion, is not needed here .

Note the 5fHphase-locked loop in Fig.
5 . The compressed audio is added to the
PLL control voltage and thus frequency
modulat es the veo (voltage controlled
oscillator). The frequency modulated sub
carrier is then passed through a bandpass
filter to protect the other audio signals
from SAP spillover interference.

Now, if we look back to the block di
agram of the Zenith transmission system
(Fig. 3), we see ' that the outputs of the
stereo generato r and SAP genera tor are
added toge ther to form the composite sig
nal, which frequency-modulates the TV
audio carr ier.

Next time, we' ll look at the noise re
duction techniques used in the BTSe sys
tem and why it's so important. R-E

o
RRIER

COMPOSITE
STEREO

t H
PILOT

CONTROL SIGNAL

that the Zenith co mpos ite sig na l th at
drives the aural (audio) transmitter is the
sum of two signals- the stereo-generator
and SAP-generator output s.

The stereo generator
The input to the stereo-generator, as

shown in Fig. 4 , is made up of three sig
nals: the left- and right-channel signals
and the horizontal-sync signal. The Land
R signals are first fed through lowpass
filters to remove out-of-band components
that co uld cau se crossta lk and int er
modul ation. The L and R signals are then
fed to a matrix circuit that forms the ster
eo-sum (L + R) and -difference (L - R)
signals. Note that the L + R signal under-

L+R

M
A
T
R
I LOWPASS
X CLIPPER FILTER

L-R

HORIZO NTAL
SYNC

-;-5 MODULATE
SAPSUBCA

'-- 5tH
HORI ZONTAL PHASE

f- LOOP -0- 5tH 1---<>-- BANDPASS f-SYNC DETECTOR FILTER VCO FILTER

0SAP
AUDIO LOWPASS f-FILTER J CLIPPER - LOWPASS I-

FILTER

~ dbx
COMPRESSOR

I CONTROL SIGNAL

(L+R)+(L - R) = 2L
(L+ R)-(L - R) = 2R

If you're familiar with broadcast FM ster
eo, you've probably noticed that stereo
TV uses a somewhat similar encoding
method . There are some differences. The
most important-which we' ll describe in
detail-is that the AM stereo-difference
subcarr ier is compressed .

A block diagram of the Zenith trans
mission system is shown in Fig . 3. Note

By combining the stereo sum and dif
ference signals in-phase and out-of-phase,
the stereo decoder can reconstruct the in
dividual left- and right-channel signals.
That can be seen by the following equa
tions:

FIG. 5-SAP GENERATORBLOCK DIAGRAM. The SAP generator can use the same compressor that is
used in the stereo-signal generator.
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TAPE
STREAMER
FOR YOUR
COM UTER MIKE HUDDLESTON

Are incompatible disk formats keeping you from transferring files from one computer to
another? This universal cassette interface can solve that problem. And at 4800 baud, it can do
it in a hurry!

THE COST OF MICROCOM PUTER COMPO 

nents seems destined to continue to drop.
Now you can build or buy computers at
prices that seemed unbelievable just a few
years ago. But when you add floppy-disk
drives, the picture changes . Disk drives
haven 't dropped in price like other com
puter hardware has-and it seems likely
that disk-drive prices will stay high . Is
there a low-cost alternative?

Many of you probably have answered,
"audio cassettes." Yes, they can be used
but-when comp ared to disk drives
their slow and unreliable performance
leaves much to be desired . We'll show
you, however, an easy-to-build cassette
interface that may change all that.

Th at int er face , whic h we' ll ca ll a
Streamer, is a very fast, highly reliable
uni ver sal audio cassette interface de
signed to be a low-cost alternative to flop
py disks. If your computer has an RS-232
port, you can use the Streamer to transfer
data to any other co mputer similarly
equipped. You can transfer any program ,
written on any computer, to any other
computer using a compatible language .
For example, the author routinel y writes
and debugs assembly-language programs

at work on an Intel development system,
and brings them home on a cassette so that
they can be run on his " homebrew" 8080
based computer. He has also transferred
BASIC listings from a 6S02-based system
to cassette so that the progra ms could be
run on his system. (Of course, while the
BASIC implementation may vary from
one system to another, those differences
are usually easy to work around.)

The same thing can be done with other
high-level language programs, like FOR
TR AN or Pascal: The list ings can be
transferred from one computer to cassette
tape and then they can be loaded into your
next computer, witho ut worry of disk
compatibility. Obviously, doing the same
thing in these days of endless SV4-inch
disk formats would be virtually impossi
ble if the systems were not identic al.

Streamer basics
The name "Strea mer " is com puter

shop talk for "streaming tape interface,"
a term normally used to refer to magnetic
tape systems that are used for disk backup.
If you're looking for something to replace
floppy-disk drives , you should first under
stand that a streamer is not a random-

access drive like a floppy disk- the tape
moves in one direction only, and files
must be accessed sequentially.

The Streamer has no provision s for
motor controls, which greatly simplifies
its constructio n and interfacing, but re
stricts its operation to the manual mode . If
you use short (S-minute) cassettes, and
put only one program or one file on each,
the interface will be easier to use. The
cassettes are cheap and reliable , but their
random accessi bility is limited by the time
it takes me to remove one casse tte and
replace it with another.

In th e course of de si gning of th e
Streamer, several encoding techniques
from Kansas City Standard to FSK and
PWM-were tried. The method chosen
was Manchester encoding, which we' ll
look at in some detail next month. Meth
ods of data recovery evolved from the use
of filters and phase-locked loops to digital
timing. The result is a low-cost but high
performance cassette interface.

Just what do we mean by " high perfor
mance?" The data-transfer rate is 4800
baud or bps (Bi ts Per Second). What that
means is that a 16-kilobyte program can
be loaded in as little as 38 seconds . The

"Tl
m
OJ
::Il
C
l>

~

55



Learning electronics
• ••IS no picnic.

At any level it takes
work and afew

sacrifices. Butwith
I CIE,its worth it.
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CIE offers you an Associate
Degree.

One of the best crede ntials you
.can have in electronics - or any
other career field - is a college
degree. That's why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree.. .more than half
of the number needed in some cases.

You can also prepare for the
government-administered FCC
(Federal Communications Commis
sion) Radiotelephone Licens e,
General Class. It can be a real mark
in your favor... government-certified
proof of your specific knowledge
and skills.
Today is the day. Send now.

Fill in and return the postage
free card attached. If some ambitious
person has removed it, cut out an d
mail the coupon. You'll get a FREE
school catalog plus complete infor
mation on independent home study.
For your convenience, we'll try to
have a CIE representative contact
you to answer any questi ons you

may have.
Mail the card or

the coupon or wr ite
CIE ( mentioning the
name and date of

this magazine) at:
1776 East 17th

Street, Clevelan d,
Ohio 44114.

YES.. .I want to learn from the specialists in electronics -CIE.Send me my FREE
CIE schoo l catalog... including details about the Associate Degree program ...
plus my FREE package of home study infor mation.

troni cs course that's right for you.
Learning electronics is a lot

more than memorizing a laundry list
of facts about circuits and transis
tors. Electronics is interesting! It is
based on recent developments in the
industry. It's built on ideas. So, look
for a program that starts with ideas
and builds on them. Look to CIE.
Programmed learning.

That's exactly what happens
with CIE's Auto-Programmed"
Lessons. Each lesson uses famous
"programmed learning" methods to
teach you important principles. You
explorethem, master them complete
ly, before you start to apply them.
You thoroughly understand each
step before you go on to the next.
You learn at your own pace.

And, beyond theory, some
courses come fully equipped with
electronics gear l the things you see
in technical magazines) to actually
let you perform hundreds of check
ing, testing, and analyzing projects.
Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson, you can
be sure it will be reviewed, graded,
and returned with appropriate
instructional help . When you need
additional individual help, you get
it fast and in writing from the
faculty technical specialist
best qualified to answer
your question in terms
you can understand.

r····----·.·..-·-- I

• C IE Cleveland Institute of Electronics, Inc. RE03
1776 E a s t 17th S tre e t, C le ve la n d, OhiO 44114

I•I Print Name _

• Address Apt _

• City State Zip _

• Age Area Code/ Phone No.__ / _

• Check box for G.!. Bill bulletin on Education al Benefits: 0 Veteran 0 Active Duty

• MAIL TODAY!

Whoever said, "The best
things in life are free" was writing a
song, not living a life. Life is not
just a bowl of cherries, and we all
know it.

You fight for what you get. You
get what you fight for. If you want a
thorough, practical, working knowl
edge of electronics, come to Clf ,

You can learn electronics by
spending some hard-working time
at home. Or, would you rather go
bowling? Your success is up to you.

At CIE, you earn your diploma.
It is not handed to you simply for
putting in hours. Butthehoursyou do
put in will be on your schedule, not
ours. You don't have to go to a class
room. The classroom comes to you .
Why electronics training?

Today the world depends on
technology. And the "brain" of
technology is electronics. Every
year, companies the world over are
finding new ways to apply the
wonders of electronics to control
and program manufacturing,
processing... even to create new
leisure-time products and services.
And the more electronics applica
tions there are, the greater the need
will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently.
That means career opportunities in
the eighties and beyond.
Which CIE training fits you?

Beginner? Intermediate?
Advanced? CIE home study courses
are designed for ambitious people
at all entry levels. People who may
have:
1. No previous electronics knowl
edge, but do have an interest in it;
2. Some basic knowledge or experi
ence in electronics;
3. In-depth working experience or
prior training in electronics.

You can start where you fit and
fit where you start, then go on from
there to your Diploma, an Associate
Degree if you want it, and career.
Many people can be taught
electronics.

There is no mystery to learning
electronics. At CIE you simply start
with what you know and build on it
to develop the knowledge and tech
niques that make you a specialist.
Thousands of CIE graduates have
learned to master the simple prin
ciples of electronics and operate or
maintain even the most sophisti
cated electronics equipment.
CIE specializes in electronics.

Why CIE? CIE is one of the
largest independent home study
schools that specializes in electron
ics. Nothing else. CIE has the elec-
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Streamer is reliable, too-the cassette
deck is the limiting factor, so a high 
fidelity type deck is recomme nded. (The
author has used a $69 stereo unit for over a
year, and has had no permanent errors .
When a read error occurs , a simple clean
ing of the heads and caps tan eliminates
the problem .)

Along with its speed and universality,
the casse tte streamer has another attrac
tive feature: It can be built for about $60 .
All the electronic parts are standard , and
all are available from the vendors who
regularly advertise in Radio-Electronics.

The Streamer circuit
Figure I is a schematic of the interface

circuit-we' ll start our look at it with the
power supply. The circuit requires a volt
age supply between 8 and 16 volts DC at a
typical current drain of only about 30 mAo
That can be supplied by an external wall
plug DC supply or it may be "stolen"
from the computer or the tape deck. If the
computer supply is to be used , the power
can be run through pin 25 of the the DB25
connector. If you use a miniature closed
circuit phone jack (13) and wire it as
shown in the schematic , then you can con
veniently have your choice of either.

Electrol ytic capacitor CI4 provides fil
tering for the raw DC (which powers the
RS-232 interface and is the input to the
five-volt regulator, IC15). The negative
voltage required for RS-232 is furnished
by a charge pump: Transistor QI is alter
nately turned on and off by a 76 .6-kHz
clocking signal provided by IC3, and
charges developed across CI6 are trans
ferred to CI5 through 0 3. A negative volt
age of slightly less magnitude than the
positive supply voltage will be developed
across CI5 for use by the RS-232 output
stage.

The circuit's clock is made up of a
2.4 576-MHz crystal (XTALl), and an EX

CLUSIVE-OR gate (lC2 -d) that' s connected
as an inverter. The clock's output is divid
ed by IC3, a 4040 ripple counter, for the
various frequencies needed by the rest of
the circuit. The outputs at pins 2,3, and 5
of IC3 are baud-rate clocks for the UART
(U n iv e rsa l Asy nc h ro no us R e 
ceiver/Transmitter).

The UART uses a clock at 16 times the
data rate, so the signals at pins 5, 3, and 2
(which are 153.6 76.8, and 38.4 kHz)
correspond to UART baud rates of 9600,
4800 , and 2400 bits per second, respec
tively. The UART tran smitter (w hich
sends data back to the computer) always
runs at 9600 baud, so its TR ANSMIlTER

REGISTER CLOCK, (pin 40) is direct ly con
nected to pin 5 of IC3. However, since
data from the computer to the Streamer
may be either 240001'4800 baud, a switch
is provided to select different RECEIVER

REGISTER CLOCK (pin 17) connections.
RS-232 interfaces are usually crystal

controlled. Fortunately, UART's are for-

PARTS LIST

All resistors Y4 watt, 10% unless other
wise noted

R1- 1000 ohms, PC-mount, trimmer po
tentiometer

R2, R5, R6, R1 1, R16, A17, A20, A28,
A29-1000 ohms

A3, A4, A7, A8, A13, A14,R18, A19,A22,
A23, A25, A26, A3G-10, 000 ohms

A9-1 Megohm
A1G-100,OOOohms
A12, A21, A27-47,OOO ohms
A15-10 Megohms
A24-2200 ohms
R31-330 ohms
Capacitors
C1 , C4, Cl3-10 ILF, 25 volts, electrolytic
C2. C21-Q.00l ILF, ceramic disc
C3, C12, C16-0.1 ILF ceramic disc
C5,C7,C17,C18,C20,C22,C23,C24-

0.01 or .1 ILF bypass capacitors (not
shown in schematic)

C6, C1G-20 pF, ceramic disc
ce,C9-250 pF ceramic disc
C11-5 pF, ceramic disc
C14-10D--330 fJ.F, 25 volts, electrolytic
C15-47-220 fi F, 25 volts, electrolytic
Cl9-Q.Ol fiF, ceramic disc
Semiconductors
IC1-LM392 or LM2924 op-amp/com-

parator
IC2-4070 or 74C86 quad XOR gate
IC3-4040 12-stage binary ripple counter
lC4 ,IC6-4029 prese ttab le up/down

counter
IC5-4520 dual 4-bit synchronous coun-

ter
IC7-4011quad 2-input NAND gate
IC8-4027 dual J-K flip-flop
IC9, IC12-74C74 dual D-type flip-flop
IC10-4015 dual 4-bit static shift register
IC11-6402 CMOS UART(Intersil)
ICl3-4021 a-stage static shift register
ICl 4-LM339 quad comparator
IC15-78L05 low power 5-volt regulator
Dl -D5-1N914 or similar
D6, D7-standard red LED
01,03-2N3904
02 , 04-2N3906
XTAL1-2.4576 MHz crystal
MISCELLANEOUS: PC board, en
closure, DPDT switch, D625 connector,
phono jacks for tape deck connectors,
hardware, solder, etc.
The following are available from Stone
Mountain Engineering Co., PO Box
1573, Stone Mountain , GA , 30086:
Printed circuit board, double-sided
with plated-through holes, solder
masked and silkscreened, for $28; En
closure, with all holes punched and
legends silkscreened, $16; Both PC
board and enclosure for $40. Ail orders
must include S1.50 shipping and han
dling, and Georgia residents please
enclose 3% sales tax,

giving of small differences between
clock ing frequencies . That 's important
because an RS-232 data stream is contin
uous-that is, the stop bit of one word is
followed immediately by the start bit of
the next. Although it would seem there is
no margin for error, UART's do allow for

some timing variations by accepting stop
bits that·are either short or long, then re
synchronizing on the following start bit.

The Streamer extends that idea by send
ing bits to the cassette tape at a slightly
faster rate than its UART receives them .
(For an RS-232 input with a data-rate of
4800 bps, the output sent to the tape is at
5486 bps, allowing a timing mismatch of
12.5%.) If the computers baud-rate clock
is a little too fast, the Streamer's UART
will be overrun. As we mentioned pre
viously, RS-232 can accept stops bits that
are either long or short (I Y2 bits for exam
ple). But there is no way to represent a half
bit in Manchester encoding. (That will
become obvious when we discuss the en
co di ng next month . ) So , whe n th e
Streamer UART is overrun , it fills its idle
bit times with marks (which is the con
vention), and inserts them as needed to
make up an integral number of stop bits.

That accounts for the difference in
speed from UART-to-DART, but not for
the (typica lly worse) casse tte-playback
variations . Tape timing is reliab ly re
covered by timing each bit (Manchester
encoding is bit-synchronous), but since
the data may play back faster than it was
recorded, it may be returned to the com
puter at a still faster rate. To keep things
compatible with RS-232 standards, the
bits from the tape are gathered in one at a
time, grouped into 8-bit words, and re
turned to the computer at 9600 bps .

Synchronous counter IC4 provides the
Streamer with the tape-data rates. For an
RS-232 rate of 4800 bps, the tape , as
mentioned earlier, is recorded at 5486
bps; while at 2400 bps, the tape-data rate
is 2560 bps. IC4 and IC2-c form a counter
that divides by either 7 or 15, dependin g
on the bit rate selected by Sl. Since its
input is 614 .4 kHz, its output will be ei
ther 87.77 kHz or 40 .96 kHz, sixteen
times the tape bit rate. That 16 X bit rate
will be used by both the receiver and the
transmitter sections.

The receiver
The CMOS UART, ICll , has two sepa

rate functional sections; an NRZ receiver
with parallel output, and a parallel- input
NRZ transmitter. (We' ll discuss NRZ en
coding-and co mpare it to the Man
chester coding that this interface uses
later on in this aiticle.) The receiver sec
tion of the UART, in conjunction with
ICI2, ICl3 , ICI4-d, ICS-b, IC8-b, and
IC7-d comprise the RS- 232-t o- Man 
chester converter. Comparator ICI 4-d ,
along with its associated discrete compo
nents, converts incoming RS-232 data to
TTL-level NRZ code . That code is applied
to the serial input (pin 20) of the UART
receiver section, which is clocked (on pin
17) at the appropriate rate for RS-232
standard compatibility.

An 8-bit shift register (ICl3) and a flip
flop (ICI2-b) are connected together to
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here as a synchronous one-shot. It is con
tinuall y clocked at its COUNT input by the
16 x tape rate from IC2-c. and output s a
low pulse from its CARRY output (pin 7)
whenever it reaches a count of 15 . Each
time a transition is received, however, the
output of IC2-a presets the counter to a
value of four. So , as long as spaces are
being received , the counter is preset every
eig ht or so clock pul ses, so it never
reaches the count of 15 before it is again
preset to four. Mark bits , on the other
hand , have transitions only half as often as
space bits , so the counter will reach its
terminal count, and output a carry, when a
mark is received . Figure 3-c is the output
from the sy nchronous one-shot , IC6 .
Note that the pulses in Fig. 3-c indicate
the presence of a mark; no output indi
cates a space .

IC9-a is the clock-recovery flip-flop.
The clock signal is derived from the re
ceived data; the Streamer 's internal clock
is used only to test the sense of each bit , in
keepin g with the bit-synchronous nature
of this Manch ester code . While spaces are
being received , IC2-a pulses two times
per bit , toggling IC9-a twice . When a
mark is received , its single transition tog
gles the flip-flop, and then the carry from
IC6 presets IC9-a . That corrects the phase
of the cloc k so that, as soon as a mark bit
is received, the clock runs in the corre ct
phase . The clock output, IC9-a, pin 6, is
shown in Fig. 3-d .

The sense of each bit is detected by
IC8-a-its output is shown in Fig. 3-e.
Wired as a R-S flip-flop, IC8-a is set by the
mark-d etector output from IC6, and reset
by clockin g from the inverted data clock
from IC9-a, pin 5. The clock and data
input s are applied to IClO, which is wired
as an 8-bit serial-load shift register. At the
end of an eight-bit word , the contents of
this shift register are transferred to the
UART tran smitter, whic h then outputs
NRZ code at 9600 bps.

A bit counter is made up of IC9-b and
IC5-a. To understand their operation, as
sume that IC5-a has its Q4 output (pin 6)
high . That output is connected to its EN 

A BL E input , which means that it will not
accept any input cloc ks until Q4 goes low
again (i .e . , unt il it is reset). It will remain
in that state until a start bit , a space, is
detected .

On the next occurrence of a start bit
from the bit-sense detector (lC8-a) and a
clock from IC9-a, IC9-b 's inverted output
(pin 8) goes high. Since that output is
connected back to the RESET input on IC5
a, the reset operation takes place . which
drop s the output from Q4 and re-enables
the counter. As the Q4 output goes low,
IC9-b becomes preset , bringing its inver
ted output back low and removing the
reset command from IC5-a . It is held pre
set unti l IC5-a has counted eight clock
pulses , corre sponding to eight bits being

continued 0 11 page 116
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is the resulting Manche ster code . Re
sistors R24 and R25 , with capacitor C19,
round off the Manche ster bits and reduce
their amplitude for application to the tape
deck .

The transmitter
The transmitter secti on of ICI I, with

the remainder of the circuit components ,
recover the Manchester code from the cas
sette and convert it to standard RS-232 .
The tape signal is applied to RI, a potenti
ometer that is normally full on . It is then
lightly filtered, coupled to an amplifier
stage (lCl -a) and passes to a Schmitt trig
ger (lC I-b ), whic h outputs TTL-level
Manchester data at pin I. If you look at the
signal on ICI pin I with an oscilloscope ,
you' ll see the recovered Manch ester code,
as shown in Fig. 3-a. Since that code is
sensitive only to transitions (and not to the
level), the signa l is applied to R12, C6 and
IC2-a , a transition detector, whic h out
puts a pulse of about one-microsecond at
each transition .

Altho ugh we 'll be discussing the cod
ing format in detail , for now let us say that
marks will be represented here by transi
tions a full bit time apart , whil e spaces
have transitions occurring twice each bit
time . That is illustra ted in Fig . 3-b.

A 4-bit up/down counter (lC6) is used

I I I I I I

r-oI---r; IL----.-_....;:!-Jr:L-lJ:LUr--+--+-
I I I I I I
~-+-~I~ I I

I I
I I
I I

IC7,
PIN9
(CLO CK)
a
IC7,
PINa
(NRZI
b

IC7,
PIN 10

form a 9-bit parallel-load shift register.
Their serial input , pin II on ICl3 , is held
high so that mark s are clocked through
when nothing is parallel-loaded . Once the
DART recei ves a serial word from the
computer, ICI 2-a synchronizes the DART
to the tape- data rate from IC5-b , loading
IC I3 with the eight bits from the UART,
and ICl2-b with a low for a start bit. The
9-bit register combination now includes a
start bit and eight data bits.

The shift regi ster is clocked at the tape
bit rate from IC5-b , pin 14. As soon as it is
synchronous ly loaded by IC l2 -a , it be
gins shift ing out the loaded data at the
tape rate , and follows it with as man y
marks as necessary until the next word is
loaded . The effect of the circuit is that it
simply changes the data rate of the re
ce ived word ; the shift register output from
ICI 2-b is sti ll NRZ-encoded , but now at
the faster tape-data rate.

An example of this NRZ code is shown
in Fig. 2-b, along with the tape rate clock
in Fig. 2-a. Those signals are combi ned in
NAND gate IC7 to produ ce the signa l
shown in Fig. 2-c. This is applied to IC8
b , which is config ured as a togg le flip flop.
The fl ip-flop will togg le whenever the
NAND gate output is high and the clock
(Fig. 2-d) makes a positive transition. The
outp ut of this fl ip flop, shown in Fig , 2-e,

FIG. 3-RECEIVER TIMING DIAGRAM. The Manchester signal received from the tape is shown in a
(after conditioning by IC1).The output of the transition detector (IC2-a) is shown in b. Each tran sition of
the Manchester code produces a positive pulse . The carry output from IC6 (used to determine bit
sense) is shown in c. The recovered clock is shown in d, while the reconstructed NRZ code at the
output of ICa·a is shown in e.

ica.
PIN 13
(2 X elK)
d
ice.
PIN 15
(MAN I)
e

FIG. 2-NRZ-TO-MANCHESTER CONVERSION. The relation ship between the two codes may not be
apparent , so we should mention that Manchester encod ing is based on the presence or absence of
transitions-not on high or low levels . We'll discuss both encod ing methods in more detail next
month.
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Servicing
Videodisc Players

JOHN LENK

If you want to learn more
about videodisc players and how

to service them, this article is for you. In it
we cover both LVa'!d CEO players .

NOW TH AT WE'VE SEEN HOW T HE LV AN D

CED systems work , we are ready to turn
our attention to our ma in topic s-how to
properly troubleshoot and service vid
eodisc players.

Tools
Although there is no standardization,

most videodisc players require some form
of special tools for full service . Study the
serv ice literature and use the recom
mended tools . If the too ls appe ar in the
literature , they should be available from
'the manufacturer. Of course , there are fac-

tory assembly tools that may not be avail
able for field service (not even to factory
service-center s , in some cases). That is
the manufacturer's subtle way of tell ing
service technici ans that they should not
attempt any adjustment (electrica l or me
chanical) not recommended in the serv ice
literature . Take that hint ! The author has
heard many horror stories about " disaster
area" players brought in to factory service
people after "a few simple adjustments."
Also keep in mind that most players are
manufactured to metric standards and
your tools must match .

Checkout and preliminary trou
bleshooting

Before concluding thatthe player is out
of order, run through the following notes
and make sure that there is not a simple
remedy for the problem .

If the lid does not open on an LV player,
check that power is on. Try pressing the
STO P/EJECT button to release the lid latch .

If the caddy entry door on a CED player
does not open, make sure the FUNCT ION

lever is in load (for manual players), or
that power is applied and the operation
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switch is set to on (for automatic load
players).

If the disc does not appear to rotate (you
can't hear the disc motor running), check
that power is on. On LV players, check
that the lid is properly closed (to close the
interlocks).

If the disc stops rotatin g soon after
starting, it is possible that you are playing
an unrecorded side of the disc . Try turning
the disc over.

If the disc rotates, but there is no pic
ture check the following: Are the connec
tions between player and set correct? Are
the player and TV set on the same chan
nel? Is the player in pause mode?

If the picture quality is bad (with proper
connections and both the player and the
TV set on the same channel), check the
fine tuning on the TV set. The player out
put is on an inactive TV channel and,
since that channel is not ordinarily used ,
fine tuning may not be precisely adjusted.
If picture quality is still bad , try a different
disc (a known good disc).

If the TV no longer receives other chan
nels after being connected to the player,
make sure that the antenna cable is con
nected to the player. Then check that the
player is off (FUNCTION lever set to off,
power switch off, etc .)

If a particular part of a disc does not
produce a good picture , the disc is possi
bly damaged. Try pressing the SCAN (or
similar) buttons to skip over the damaged
portion .

If the remote control does not work, try
replacing the batteries (on those remote s
that do not have direct wiring). Also check
for obstructions between the player and
remote .

Servicing videodisc players
If none of the above cures the problem,

you must go inside the player. It is impos
sible to describe full trouble shooting or
service procedures for any type of player
within the limits of this article . You must
read the service literature. But we will, in
the balance of this article, give you some
serv ice notes that can make the job of
servicing either a CED or LV player a lot
easier.

As a starting point for either type of
player, insert a known good disc and run
through all operating procedures. If one
or more of the operating features is absent
or abnormal , install the recommended
test disc and run through the adjustment
procedures. That can often lead to the
source of the problem , since the adjust
ment procedures usually require that you
monitor the inputs and/or outputs of all
circuits and sections in the player.

If the player is still not functioning
properly, go through the following service
notes, and compare them to any pro
cedures recommended in the service liter
ature. Keep in mind that the circuits
referenced in the following are " typical"

Symptom
Power on indicator does not light
Power on; picture, sound not muted
No picture, no sound, disc does not spin

No picture, no sound , disc speeds up and
slows

No picture , no sound , objective lens focused
No picture , sound is normal
Erratic picture, picture shakes and skips
Picture loses sync, picture jitters , disc speed

varies
Color streaking or loss of color in picture
Excessive dropout in picture
No sound , picture is normal
Distorted sound, pictu re is normal
Either sound channel does not nute
Picture sticks and repeats (disc known to be

good)
No search forward or reverse
Index numbers missing or incorrect, index

number background missing
No special effects, erratic special effects ,

skips during special effects

for a cross-section of videodisc players.
You must check at the correspondin g
points on the circuits of the player you are
servicing.

Servicing LV players
Table I lists various symptoms com

mon to most LV players. Figure 13 is a
block diagram of a typical LV player.
After selecting the symptom from Table I
that matches that of the player being ser
vic ed, foll ow the ste ps in the trou
bleshootin g procedures using Fig. 13 as a
guide . The procedures described help iso
late the problem to a defecti ve module or
component. Keep in mind that a high de
gree of integration is used in videodisc
players and , thus, defective sections must
usually be replaced in their entirety. The
adju stments listed at the beginning of
each procedure are those usuall y associ
ated with the related circuit. If possible ,
always check the adjustments (using the
service literature) before proceeding with
service .

Prior to replacing the slide assembly, or
making any substantial mechanical ad
justments , always check for any purely
mechanic al problems that can affect play
er operation . If the picture skips or re
peats, check for a misadjusted slide drive ,
poor lead dress, misadjusted slide rails, or
anything that can inhibit slide movement.
The slide must move freely beneath the
disc . If a " ratcheting" noise is heard, it is
possible that the slide is adjusted too
loosely.

Low-voltage power-supply circuits .
Monitor all of the supply output voltages.
Typically, that includes ± 12- and ± 24
volt output s, and possibly ± 5-volts for
microproce ssor or other cont rol logic .

Mute circuits. When power is first ap-

Circuits To Check
Low-voltage power supply circuits
Mute circuits
low-voltage power supply circuits, and start

up sequence-motor accelerator circuits
Low-voltage power supply, laser power
supply,

and start-up sequence- focus circuits
Signal processing circuits
Signal processing circuits
Radial tracking circuits
Turntable motor circuits

Tangential tracking circuits
Dropout compensation circuits
Sound circuits
Sound circuits
Sound circuits
Slide drive and search circuits

Slide drive and search circuits
Index circuits

Track jumping circuits

plied , both sound and picture should mute
(dark screen, low volume). If the picture
does not mute , check to see if a video
mute signal to the video processor is miss
ing; if so, replace the mode control . If it is
present , try grounding the compo site-vid
eo line from the video processor. If that
still does not mute the picture , replace the
VHF modulator, after checking for proper
power and antenna connections .

If the sound does not mute , check for
sound-muting inputs to the sound demod
ulators. If they are missing at either input ,
replace the mode control. If present at
both , remove demodulator I. If sound
then mutes repl ace demodulator I. If
sound still does not mute, replace demod 
ulator II .

Laser power-supply circuits. Firs t
check the laser adjustments (if any), and
then check for 5-volts at the laser supply
test point. Most LV players provide such a
test point for a quick check of the laser so
that a direct measurement of high voltage
is not required . Also check if the laser
tube is glowing. A strong glow usually
indicates that the high-voltage is present
and the laser is good.

Start-up sequence-motor acceler
ator circuits. If the disc does not spin
after the lid is closed , check connections
between the lid switch and motor drive . If
that is fine , ground the motor-acceleration
line from the sequence logic to the motor
drive . If the disc starts spinning, remove
the ground and check the motor-speed
signal to the sequence logic. If the signal
is present , replace the sequence logic. If
missing, replace the search adaptor. If the
disc does not spin when the motor acceler
ation line is grounded, remove the ground
and check the lid switch and turntable
motor.
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Start-up seq uen ce-focus circuits.
First check the focus gain adjus tments. As
soon as the disc is spinning at the correct
speed, the objective lens should rise and
focus on the disc . Listen close ly to deter
mine if the objec tive lens is moving up
and down (searching for focus). If the lens
is not moving, check for a laser-on signal
from the laser supply to the seque nce log
ic . If present check for a motor-speed sig
nal from the searc h adapter. [f missing ,
see if the motor-speed-sense signal to the
search adap ter varies as the turntable
motor speeds up and down. If so, replace
the search adapter. If motor-speed-sense
signal is absent or abnormal, replace the
motor drive .

If the motor- speed sig nal to the se
quence logic is normal, check for a focus
loopswitch signal to the focus drive. If
missing , replace the sequence. If present ,
check for a focus-drive pulse to the objec
tive lens (that is usually about I-volt peak
to-peak). If missing , repl ace the focus
drive. If present , but the objective lens is
not moving , check for a bind ing objec tive
lens, open lens coi l, or poor connections
between the lens (which is on the slide)
and the focus drive.

If the objective lens is moving, but not
achieving focus, check for an FM signal
(about IOO-mV peak-to-peak) from the
preamplifier to the high-frequency pro
cessor. If present , check for an FM output
from the high-frequency processor to the
DOC . If missing , replace the HF pro
cessor. If present , ground the HF input
from the DOC to the sequence logic , and
see if the lens achieves focus. If not re
place the DOC and sequence logic .

If the FM signal from the preamp to the
HF processor is missing , ' check for a
focus -error signal to the focus drive. If
present, replace the focus drive . If miss
ing , replace the preamp. If that does not
clear the problem , replace the slide as
sembly (unless the photo-diodes can be
replaced separately). .

Signal -processlng circuits. First
check the FM AGC, video I, video II, and
black-level adjustments. As soon as the
objec tive lens achieves focus on the disc ,
both sound and pictu re should unmute,
and you should get both sound and picture
on the monitor TV. .

If neither sound nor picture is present,
activate the player 's FO RWA RD SEARCH

function . If the sound and picture appear,
check for correct setting of the slide-as
sembly stop (using the manufacturer 's ad
justment proce dures). If the slide-stop
adjustment is correct, check for digital
code and composite -sync signa ls from the
reference control to the mode contro l. If
either is missing , replace the reference
control. If both are present , replace the
mode control .

If the sound is normal, but the picture is
dark , weak , or missing, ground the video
mute input to the video processor. If the

picture appears, replace the mode control.
[f the picture is still missing, remove the
ground, and monitor the video input to the
video processor. If that input is presen t.
monitor the video output from the pro
cessor to the VHF modulator. [f that too is
present , check the signal cable and anten
na connections. [f necessary, replace the
VHF modulator. If there is no video signal
to the VHF modulator. check for a burst
gate (DC-cla mp) signal to the video pro
cessor from the reference contro l. If the
burst is prese nt, replace the video pro
cessor. If the burst is missing, check for
video to the reference con trol, video de
modulators, and DOC from the HF pro
cessor. (The video from the HF processor
passes through the DOC to the video de
ino dulators and delay lines to both the
reference control and video processor).

Radial-tracking circuits. First check
the radial gain, radial limit, and grating
adjustments found on most LVplayers. As
soon as the objective lens achieves focus,
the radia l-tracking circuit is activated to
keep the focused beam on the information
track . Indications of radial tracking prob
lems are: garb led sound, shaky picture , or
skipping through the picture .

If any of those symptoms occur, check
for a radial-loopswitch signal to the radial
drive . If absent or abnormal , remove the
sequence-logic module and check for a
loopswitch signal again. If the loopswitch
signal is now restored , replace the se
quence-logic module . If the loopswitch
signal is still not correct , rep lace the
search adapter. If the loopswitch signal is
normal , but the symptoms remain, check
for a radial- error signal to the radia l drive .
If missing, replace the preamp. If present,
check for a radial-error signal from the
radial drive to the slide drive . If missing ,
replac e the radial drive. If present, check
connections to the radial mirror on the
slide assembly. If necessary, replace the
slide-drive assembly.

Thrntable motor circuits. First check
the bridge- balance and motor-phase ad
justments. The turntable-mo tor servo is
required to maintain the rotational speed
of the disc constant (to reduce timing er
rors). An indication of a turntable-motor
servo problem is horizontal j itter (and/or
loss of sync) in the picture.

If the disc speed is not constant, first
chec k for a motor-acce leratio n signal
from the seq uence logic to the motor
drive. If missing, replace the sequence
logic . If present, check for a motor-con
trol signal from the reference control. If
present, check for motor-speed-sample
signals to the motor drive. [f missing ,
check wiring between the motor and
drive . If all signals are prese nt to the
motor drive , but speed is not constant,
replace the motor drive.

Tangential-tracking circuits . Firs t
check bridge-balance , motor-phase , and
tangenti al-gain adjustments. The tangen-

tia l-servo circuit compensates for high
frequency timing errors in the video sig
nal. A tangential-servo problem shows up
as co lor problems (streaki ng , loss of
color, etc.).

If color problems occur, connect the
loopswitch input to the tangential-mirror
drive to + 12 volts. [f the picture clears up.
replace the reference control. [f not,
check for a burst-sample pulse from the
samp le detector to the mirror-phase detec
tor. If missing, check for horizontal-drive
pulses to th; sample detector from the
reference control. [f missing . replace the
reference control. [f present. check for
burst-zero-cross signals to the samp le de
tector from the color separator. If miss
ing, rep lace th e co lor separa tor. If
present , replace the sample detector.

If the burst-sample pulse is present ,
check for a tangential-error signal from
the mirror-phase detector to the mirror
drive. If miss ing, check for mirror-refer
ence pulses from the reference control to
the phase detector. If missing , replace the
reference control. If present, replace the
mirror-phase detector.

If the tangent ial-phase-error signal is
present at the mirror-drive input, check
for an error signal from the mirror drive to
the tangent ial mirror. If -missing, replace
the mirror drive and/or check connections
to the mirror on the slide assem bly. If
necessary, replace the slide assembly.

Dropout compensation circuits. First
check any video-level and DOC adjust
ments. If, after adjustment, 'there are ex
cessive dropouts in the picture , check the
delayed-video signal from the DOC to
video demod ulator II, on both sides of the
delay line . The video should drop from
about I-volt down to O.3-volt as it passes
through the line . Replace the delay line
and/or DOC as necessa ry. If the delayed
video is present at the video demodulator,
check for dropout pulses from the DOC to
the demodulator. If missing, replace the
DOC. If present, replace' the video de
modulator.

Sound circuits. On most LV players,
sound is present only when theplayer is in
the norma l play mode , and when either or
both audio I and audio II LED indicators
are on. If sound (but not picture) is miss
ing under those conditions, check for au
dio FM (about I-volt peak-to-peak) from
the HF processor to both sound demod
ulators. If missing , replace the HF pro
cessor. If present, check for audio (about
2-volts peak-to-peak) from sound demod 
ulator II to the VHF modulator. If present,
replace the VHF modul ator. If missing ,
check the sound -mute signal ' from the
mode control to sound demodulator II .
The normal sound-mute voltage is about 5
to 6 volts for the mute (no sound) con
dition . If the sound-mute voltage is abnor
mal, replace the mode co ntro l. If the
sound mute is normal , and there is sound
from the HF processor, but not from the
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FIG. 14-BLOCK DIAGRAM of the electronic and mechanical systems in a CEO videodisc player. The
blocks noted with an astrisk are located in the player's arm.

sound demodul ators to the VHF modu
lator, replace the sound demodulators
(starting with demodulator II).

If sound is distorted . first check if the
distortion is on one or both audio chan
nels. Then replace the correspondi ng
sound demodulator (I, II, or both). If that
does not clear the problem, replace the
VHF modulator. On most players, it is
possible to monitor the sound via the rear
panel audio connectors (left and right).

Slide drive and search circuits. The
slide-drive servo is responsible for mov
ing the slide assembly radially beneath
the disc . A problem in the slide-drive ser
vo can cause the repeating of sections of
the disc . If the player sticks or repeats,
check for drive signals to the slide motor
from the drive . Genera lly, the drive sig
nals are on the order of I to 8 volts, and the
polarity of that voltage is positive in for
ward and negative in reverse . If the volt
ages are absent or abnor mal, replace the
slide drive.

If the SE ARCH functions (forward or re
verse) are not normal , try grounding the

corresponding inputs (from the SE AR CH

control s) to the mode control. If that pro
duces correct operation, replace the
SEARC H control and/or wiring . If not ,
check the search signal from the mode
control to the slide drive . If absent or
abnormal, replace the mode control. If
normal, but there is no search, replace the
slide drive and/or check the wiring be-
tween the drive and slide motor. .

Index circuits . First check any video
level adjustments. If the index numbers
are present on the TV screen, but the
background blankin g is missing , check
for a picture-number background signal
from the mode control. Ifpresent, replace
the video processor. If the background
blanking is present, but the index num
bers are missing , check for a pictu re"
number signal from the "mode control to
the video processor. If missing, replace
the mode control, If present, replace the
video processor. If both numbers and
background are missing, check the IND EX

switch and the connection s to the mode
control.

Track jumping circuits . First check
any jump-pulse adjustments . The track
jumping circuit is used only when a spe
cial mode of operation is selected (still ,
slow motion , fast forward , fast reverse,
etc .). A malfunction in the track-jumping
circuit can cause loss of special modes
(tricks), erratic special modes , or skip
ping through sections of the disc.

First press the play-reverse button and
check for vertical-sync-serration pulses
from the mode control to the trick logic . If
missin g, replace the mode control. If
present, check for a PIA pulse from the
trick logic to the radial drive. If missing,
replace the trick-l ogic . If present, check
for a zero-detect pulse from the trick logic
to the mode control. If missing, replace
the mode control and/or trick logic. If
present, replace the radial drive.

Mechanical adjustments . Mech an
ical adjustments should only be made
using the manufacturer's procedures, and
(generally) only after there has been ma
jor replacement of mechani cal parts (such
as manufacturer'sreplacement of the slide
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TABLE 2-CED TROUBLESHOOTING GUIDE

FIG 15-THE POWER SUPPLY and AC switch controls in a typ ical CEO player. Note that the AC POWER,

AC PL AY, and AC SPINE-SENSE switches must all be closed for the turntable motor to receive power.

If the player does not turn off, check the
adjustment of the AC POW ER switch cam.
(That problem does not occ ur in automat
ic-load model s whe re the front-pan el
power switch is pushbutton-operated .)

Sty lus lifter circuits. As shown in Fig.
14 , the stylus lifter coi l rece ives a signal
from the microprocessor throu gh the lifter
circuits. Genera lly, the lifter circuits in
clude switches (play, spine sense , etc.)
that close and provide a " play enable"
signal to the microp rocessor. The circuits
also include amplifiers that increase the
microprocessor 's stylus-up signa l to a
level suitable for the lifter coil. The stylus
is lowered onto the disc after the turntable
reaches full speed (450 rpm ), generally
within 6 seconds after the play enable
signal is received .

If the player loads (front-panel displays
on, turntable running) but there is no play
back (with a goo d cartridge), look for the
play-enable signal to the microprocessor.
Then trace the stylus signa l (typically
about 3 or 4 volts) between the micro
processor and lifter coil.

Stylus damage . When the play enable
signal is remo ved (during load/unload ,
and when not in play), the stylus is lifted
from the disc by a spring. If not , the stylus
can be severely damaged . Should that oc
cur, look for a defecti ve spring, or for
switches not opening and , thus, causing a
play enable signal to be applied at the
wrong time .

Stylus-cleaner mechanism. The styl
us cleaner mechanism remov es debris
from the stylus durin g each caddy-unload
cycle . That prevents debris buildup that
can cause signal loss (and often produ ce
the same symptoms as cartridge failure).
So if a cartrid ge is replaced , and trouble
symptoms disappear temporarily only to
reappear shortly afterwards, check the
stylus-cleaner mech anism . Also, if you
find a defective cleaner, " clean" the ori 
ginal cartridge by loading and unloadin g
the disc several times, then check player
operation.

It is possible to check cleaner operat ion
through the cartr idge access door on some
models . Open the door and remove the
cartridge. Load and unlo ad a disc whi le
viewing operation of the lifter plate and
cleane r (w hic h is usu all y viewa ble
through the bottom of the pickup arm). As
the caddy is rem oved past the spindle, the
stylus lifter-plate should lower, and the
cleaner pad should move across the bot
tom of the arm (where the stylus is located
if the cartridge were left in the player).
After the pad as moved , the lifter plate
should aga in rise as the cadd y is com
pletely removed. If not , you have prob
lem s with the stylus lifter and/or cleaner.

There 's a lot more to servici ng vid
eodisc players . But , unfortunately, that' s
all the room we have for now. Next time,
we' ll finish up by showing you more on
the CEO player. R-E

Mechanical adjustments
Mechanical adjustments
Stylus Iifterfcleaner and pickup electronics
Audio demodulator
Video demodulator and video converter
Time-base corrector
Comb filterfdefect corrected
NLAC circuits
RF modulator
DAXI signal circuits

Circuits To Check
Power supply and switch control

DAXI, system control , time display
Stylus kicker and servo control

Also, it is possib le that the stylus cleaner
has failed so you should chec k the clea ner
circuits after replace ments.

Power supply and switch control-cir
cuits. Figure 15 shows the power supply
and switch control-c ircuits for a typical
CEO player. Those circ uits provide the
various voltages required to operate the
player. Note that the AC POWER , AC PL AY,

and AC S PINE-SENSE sw itches must be
closed for the turnt able to operate. The
SPI NE SENSE swi tch is closed when a spine
is fully in place. The POWER and PLAY

swi tches are operated by the user, either
through a FUNCT ION lever or front-panel
co ntrols. If the unit in question does use a
FUNCTION lever, the PO WER and PL AY

sw itches are usually operated by a cam
that may require adjustment. So if the
player is dead (with power available, disc
in place, and controls ope rated) check that
all three switches are closed (after you
have 'Checked the fuses , of course). Then
mon itor all of the power-supply voltages .

r--- - ---- -..,

.-----o"'V)-- -.o' '~>------,
S S

A.C. M..
PLAY SPINE
-- SENSE

TURNTABLE
MOTOR

120 VAC

Symptom
Player totally inoperative, or turntable on but
no picture
Caddy can not be loaded/unloaded
Player will not turn off
No playback
No or noisy audio
No or noisy video
Picture andfor colo r instability
Wrong color, picture not in sync
Soundbeats in pictu re
No RF output
Picture and audio repeat, visua l search
inoperative or incorrect
Rapid access inoperative or incorrec t
VISUAL SEARCH or RAP ID ACCESS problems

CEO player service
Table 2 lists various trouble symptoms

co mmon to most CE O players . Figure 14
is the block diagram of a typical CE O
player. After selecting the symptom from
Table 2 that matches that of the player
be ing serviced, follow the troubl eshoot
ing procedures using Fig. 14 as a guide .

Check ing th e pickup cartridge . The
pick up ca rtridge is the most co mmon
source of failure in a CEO player, and can
produce a varie ty of sy mpto ms. For
tunately, on mos t players , the cart ridge
can be replaced through an access door,
without rem oving the uni t' s cover. So, be
fore you get into any involved service or
troubles hoo ting on a CEO player, try re
placing the cartridge as a first step. Make
sure you use a know n goo d cartridge.

asse mbly). Always follow the manufac
turer 's instru ctions, even for disassembl y
when try ing to get at mechanical co mpo
nents .
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ATARI
Game

Recorder
GUY VACHON and DAVID A. CHAN

You can record the contents of your Atari 2600 videogame cartridges on audio cassette
tape! This month, in the conclusion of this article, we'll show you how to buiid the game
recorder and how to put it to use.

FIG. 7-A SIMPLE VOLTAGE REGULATOR cir
cuit can be mounted on the main board .

nectors we need to connec t the main board
to the game cartr idze and to the Atari
2600. At the top left-is the cartridge con
nector. In the author's prototype, that was
basicall y a DIP-t o-card -edge converter :
One side plugs into the 24-pin DIP socket
on the main board , while the other side is
a 24-pin card-edge connector with stan
dard O. I-inch spacing. Note that to make
wiring the connector easier. two 12-pi n
jumper headers are used to plug into the
24-pin sock et. The wires from the headers
then connect to the 24 -pin edge co n
nector. If you look clo sely at the pho
tograph , you might note that an inverter is
mounted betwee n the socket and the card
edge con nec tor. Tha t's needed to invert
the EN ABLE line becau se the program
ROM in the cartridge-as opposed to a
4K EPROM-is active high . The foil pat
terns that we'll show you shortly incorpo
rate the inverter on the board .

Below the cartr idge co nnector is a sec
ond board-which we' ll ca ll the adapter
board-that is needed to co nnect the
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Building the game recorder
The author' s prototype, shown in Fig.

6, was built on perforated construc tion
board. Most of the co nnect ions were
wire-wrapped . (Even the discrete compo
nents were wire-wrapped by first install
in g th em in DIP he ad ers , and then
install ing the header in a wire-wrap sock
et.) Eighth-inch phone jacks were used for
cassette I/O and power conn ections , and
24-pin DIP sockets were used for conn ec
tions to the Atari 2600 and to the game
cartridge . No te that a simple power sup
ply, whose schematic is shown in Fig . 7,
was also mou nted on boa rd . The input to
the supply is from a 9-volt , SOD-rnA DC
wall tran sformer-similar to the tran s
former that the Atari 2600 itself uses .

Turning to Fig . 8 . we see the co n-

FIG. 6-THE MAIN BOARD of the author's pro
totype. Three SPOT switches, two 24-pin sock
ets , and 3Y4-inch phone jacks are used for inpu t!
output. The fourth jack is used for connection to
a wall transformer.

Part 3 WHEN W E L EFT OFF

last time , we were de
scribing the mem ory mapping technique
that the game reco rder uses . The last thing
that we want to menti on on that subjec t is
that, for simplicity 's sake, all ROM 's were
treated as if they were 4K x 8. That
doesn 't prese nt any pro blems with 2K x
8 ROM 's beca use they ignore the most
significan t address bit. However, we end
up with two copies of the cartridge in the
4K x 8 space- the top and bottom halves
are iden tical. For the time bein g, re
member that all 2K x 8 and 4K~ x 8
ROM's can be read by inputting to the
ROM 4096 addresses (all that can be ob
tained from all possible combinations of
12 address bits), and saving the data pat
tern s that the ROM returns.

One of the goa ls of the design of the
game recorder was to keep the IC count
down . Therefore , the extra mem ory fC 's
that would be requ ired to make room for
the sys tem stack were not add ed. That
conflic ted with our desire to use sub
routines (whose return addres ses are usu
ally stored in the stack). To get aroun d that
conflict , return addresses are kept in the
Z80 's intern al register s . Thu s , before a
subroutine is call ed, the return address
desired is stored in an interna l regi ster; the
particul ar register is determined by which
subroutine is to be ca lled . The num ber of
Z80 regi sters allows for up to three levels
of subroutines . Besides that " trick ,,. the
software that we showed you last month is
quite straightforward .
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. .
FIG. 8-TO CONNECT THE MAIN BOARD to the Atari 2600 and to the game cartridges, you need to
make up special connectors. .

off-board . Those resistors, whic h were
not shown in the schematic, are shown in
Fig . II.

You will still need an adapter board to
connect main board to the 2600, and you
will have to wire up special cables to con
nect the main board to both the 2600 and
to the game cartridge . The foil pattem s for
the adapter are shown in' Figs. 12 and 13.
Figure 14 shows the card-edge pinout of a
game cartridge . That , along with Figs .
11-1 3 should help you wire your cables
correctly.

When you build the game recorder--or
any othe r device that uses IC's-be sure to
use IC sockets. Start by installing those
sockets , followed by the discrete compo
nents. Don 't install any of the IC's except
the voltage regulator. If you use a wall
mounted transformer, install an 1/8-inch
phone jack off the board for power co n
nections. Apply power to that jack and
check for + 5 volts at the appropriate IC
pins. Remove power and double check the
board for shorts between traces (solder
bridges) or for any other potential prob
lem s. When you' re confident that the
board is in good shape, install the IC's ,
the two displays, and the relay.

Next, you' ll have to install the other
jacks and the switches. Since those are
meant to be pane l-mounted, you' ll have to
cut wires to the appropriate length. Once
that is done, you' re ready to test the unit
out.

main board to the 2600 . Note that there is
also an inverter on that board.

On the right side of Fig. 8· is a ribb on
cable with 24-p in connec tors on each
side . As you might have guessed , that is
used to co nnect the main board to the
2600 (via the seco nd board ). A ZIF (Zero
Insertion Force) socket is mounted on the
second board for convenience . Note that
the ribb on cable is shielded by copper
foil. You will most likely find that shield -
ing the cable will be necessary. .
. Wire-wrapping a circuit of this com
plexity is poss ible but, since wire wrap
ping so me times le ads to problems in
troubl eshooting and in mechanical integ
rity, a print ed-ci rcuit board is a desirable

alternative . Foil patterns for the compo
nent and solder sides of the main board
are shown in Figs. 9 and 10respecti vely. A
supplier of that board is available: See the
parts list for information .

The parts-placement diagram for the
main board is shown in Fig. I I . Note that
there are a few differences between the PC
board and the author's prototype. For ex
ampl e, while all the swit ches and jacks
were mounted on the main board of the
prototype , the PC board is meant to be
used with panel-mounted co mponents .
Also, the inverters that were mount ed on
the prototype 's co nnectors are now lo
cated on the board . Note that pull-up re
sistors for some of the switches are locted

Using the game recorder
Throughout this article , we ' ve referred

to the various switches and displays that
are used on the game recorder. Now it's
time to tell you how to use them.'

Six switches, two seven-segment dis
plays, and three phone jacks are used' for
input and output to the game record er. If
you look at the photo in Fig . 6, you 'll see '
only three switches- each single-pole ,
double-throw switch is used for two func
tions. You may want to follow the same
setup: After all , you can' t read and write
to the casse tte tape at the same time !

Let' s give a brief overview of what the
switches and displays do . Then we 'll go
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S6, is the SETUP/PLAY switch which is
used to put the game recorde r in the mode
to playa game on the 2600 .

The first of the two displays, GAM E SE

LECT , shows the name of the game that
you want to save or the one you are trying
to find on a tape. The name is selected by
the GA ME SELECT switch. The LAST GAME

FOU ND display is used to indicate the
name of the game that the recorder is
" listening to" on the tape . We' ll see that
the decimal points of those displays serve
another .important function .

Jl

r

FIG. 11-PARTS-PLACEMENT DIAGRAM for the main board . Note the connector pinou ts . You will have
to wi re up a cable to connect the main board to game cartridges and to the adapter board.

PARTS LIST

, ... 2 INCH ES _I
FIG.12-THIS ADAPTER BOARD is used to con
nect the main board to the Atar i 2600 . Werecom
mend t hat you use a DIP soc ket fo r
convenience.

' olI( 2 INCH ES _I
FIG. 13-THE FOIL SIDE OF the adapter board.

There is one casse tte input to the game
recorder (CASSETTE DATA IN) and two cas
sette outputs (C ASSETTE DATA OUT and
CASSETT E ON /OFF). Note that the sche
matic does not show the CA SSETTE ON /OFF

output. Instead , the output of IC7-c is
labeled "TO CASSETT E-CONT ROL RELAY ...

Although the relay is not shown on the
schematic, the board has provision for a
DIP mounted relay that can be controlled
by the output of IC7-c.

Before you use your game recorder,
keep the following notes of caution in
mind: NEVER plug a game cartridge in
while the game recorder is on. The 2600
should be turned OFF before the game

All resistors are Y4-watt, 5%, unless
otherwise specified.

R1-220,000 ohms
R2, R3-1000 ohms
R4-330 ohms
R5, R7-R9-10,000 ohms
R6, R15-100,000 ohms
R1G-3300 ohms
R11-47,000 ohms
R12, R13-120 ohms
R14-4700 ohms
Capacitors
C1-1 fl F, 10 volts, electrolytic
C2, C3-.01 flF, ceramic disc
C4, C5-47 flF, 10 volts, electrolytic

Semiconductors
IC1, IC8, IC14-74LSOO quad 2-input

NAND gate
IC2-74LS74 dual Ootype flip-flop
IC3-Z80 microprocessor
IC4-IC6--74LS244 octal buffer
IC7-74LS125 quad bus buffer
IC9-LM3900 quad op-amp
IC1G-74LS138 3-to-8 Iine decoder

into detail on each function. The first
switch we' ll consider is the GAME SELECT

switch , S1, which is used to reset the
game recorder in case of failure . The
WR ITE TAPE switch, S2, is used to initiate
the transfer of data from the game record
er's RAM to a casse tte tape . Switch S3,
READ TAPE, does just the opposite: It initi
ates data transfer from casse tte tape to the

IC11-2716 EPROM containing the com
puter's operating system

IC1 2, IC13-2016 2K x 8 static RAM
IC15, IC16-74LS273 octal Ootype tlip

flop
IC17-7805 5-volt regulator
OISP1 , OISP 2-MAN74A or simi lar

seven-segment display
Other components
S1-S5-SPST momentary switch
S6--SPST toggle switch
Miscellaneous : '%4 card-edge co n
nector, ZIF socket, wiring harnesses to
connect main board to 2600 and car
tridge, etc.
An EPROM containing the game-re
corder program is available for $15
postpaid from J&L Associates, 1133
Broadway Room 906, New York, NY
10010. New York residents must add
sales tax.
A set of two etched, drilled, and plated
through boards are available from
E2VSI, PO Box 72100, Roselle, IL 60172
for $32.50 postpaid.

game recorder 's RAM . The READ CAR

TRIDGE switch, S4, initiates the transfer of
data from the game cartridge to the game
recorder's RAM. Switch S5, GAME SE 

LECT , is used to selec t the name of the
game that you want to save on tape, or the
name of the game you want to find on a
tape . You have 16 choic es for a name: the
hexadecimal digits 0-F. The final switch,
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FIG. 14-GAME CARTRIDGE PINOUT.Pin 1 Is at
the lower left of the front (label side) of the car
tridge.

recorder is connected . NEVER turn the
2600 on whi le the game recorder is not in
the PLAY position.

Reading a cartridge
Reading a game cartr idge is perhaps the

easies t task that the game recorder has.
It 's also an easy function for you to initi
ate . First make sure that the game record
er's power is off and that it is properly
hooked up to the 2600. Then make sure
that the SETUP/ PLAY switch is in its SETUP

position . Apply power to the game re
corder and close S4, the READ CARTRIDGE
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switch. In a matter of milliseconds, the
contents of the game cartridge will be
transferred to the game recorder's RAM.
If you want to verify that the copy is cor
rect , you can play the game.

Writing a game to tape
Once you have a game stored in RAM ,

you can transfer it to casse tte tape . First
make sure that the game is set up as be
fore . If you're using a casse tte control
relay, attach the casse tte output to the RE

MOTE jack of the casse tte recorder. Select
the name of the game (a hex digit from O
F) by pushing the GAME SELECT switch.
Each time you push it, the GAME SE LECT

display will increment by one . That will
place a " label" on the tape that the game
recorder will be able to find at another
time . It's a good idea to name your games
in the order that they appear on the tape.

Next set your cassette recorder to re
cord. (If you are using the remote control
option, it will not start until the game
recorder is ready. Push the WRITE TAPE

switch; the casse tte recorder should start,
and the data transfer will begin . Note that
the decim al point of the GAME SELECTED

display will light. After the game has been
transferred , the decimal point will again
go dark . That's your signal to stop your
cassette recorder if you' re not using the
remote control option.

Reading a tape
Loading a game from casse tte tape to

the game recorder is perhaps the most
difficu lt operat ion. But if you follow the
instructio ns carefu lly, you shouldn't have
any problems. Hook up the game recorde r
in its setup mode as before . The first step
is to set the volume level. Once you learn
what the proper level is, you won' t have to
repeat this step every time .

Set your tape to play a recorded game
(whic h you can recogn ize by the high- and
low-pitched tones). Then turn the volume
down and connect the cassette's earp hone
jack to the CASSEITE-DATA IN input. Push
the READ TAPE butto n; the decimal point
of the GAME SELECT display should turn
on. Now turn up the casse tte player 's vol
ume until the decimal point of the LAST

GAME FOUN D display ju st turns on. Then
turn the volume up just a slight bit more
about a half number, if your volume con
trol is numbered . But don't turn it up too
loud.

Now to make sure that the volume is
correct, set the tape to a place before a
game you recorded. Then try to read the
tape . The LAST GAME FOUND should indi
cate the name of the game . When you're
finished with setting up the game record
er, press the RESET button .

Now try to load back a game you re
corded by selecting its name, settin g up
the recorder, and hitting the read tape but
ton . The LAST GAME FOUN D display will
indica te the name of each game the game
recorder finds. When it finds the selected
game, it will read it and stop the casse tte
player when it's . finished (if the remote
optio n is used).

r-- - --IClO--- - --- -iCi;--i
PIN 13 RAM J

GSP1----- --- -,

Playing a game
Now that you have a game in the game

recorder's memory--either from a tape or
from a game cartrid ge-you can play it on
the 2600 . Ju st move the SE TUP/PLAY

switch to the PL AY position and turn the
2600 on. Your game should be ready to
play. Be sure to turn the 2600 off before
moving the SETUP/P LAY switch back to
SETUP .

Expanding the game recorder
As a final note , we should note that

many new games for the Atari 2600 are
8K long. The basic ideas of this game
recorder can be used to record those
games on cassette tape . However, you will
have to make both hardware and software
modifications. We won' t go into detail on
how those modifications are made , but we
will give you a head start .

Figure 15 shows one way of adding to
the the address decoder to obtain bank
switching abi lity. The software would
have to be written to turn the memory
mapped bankswi tching mechanism on
and off (by setting and resetting a flip
flop, for example). The software should
include some way to detect and record the
ROM size. The last two bits of the header
could be used for that purpose . R-E
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is FIG.15-EXPANDINGTHE RECORDERto record larger games Is possible. The sof tware will have to be
Ci changed , as will the address decoder. Here is a possible decoder scheme to use for bankswitching.
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ALLABOUT
SYORS

HARRY L. TRIETLEY

Last month we studied thermistor basics-what they are, how they behave, etc. This month,
we'll finish our look at the basics, and then we'll show you design techniques so that put
thermistors to work in vour circuits.

Part 2 BEFORE WE GET TO

ci rc u it appl icatio ns
for thermistors , we have some basic
points to mention about thermal runaway
PTC thermistors, and probe assembli es.

The negative- re si stance behavi or
makes it possible for a thermistor to go
into thermal runaway and destroy itself.
Figure 5 shows one of the lines from Fig. 4
(see the January 1985 issue of Radio
Electronics page 50) replotted with volt
age on the horizontal axis, current ver
tical. From that plot you can see that if you
connect the th ermi stor to a volta ge
source, the current will increase more
rapidl y than the voltage due to the ther-

mistor 's decreasing resistance. When the
voltage becom es high enough to enter the
negative-resistance part of the curve, the
resistance will decrease because the ther
mistor is getting hotter. That results in
increased current , heatin g the thermi stor
even more , increasing the current more,
etc . If there is no current limiting, the
thermistor will continue to heat until it
destroys itself. Always be careful, when
conn ect ing a thermisto r to a voltage
source, to either limit the voltage to safe
values or else provide some means to limit
the current. We would point out that the
curves we've ju st described depend very
much on the application and must be de-

---

termined experimenta lly. Changing the
surrounding temperature , connecting the
thermi stor to a heat sink, chan ging the air
flow, or putting it in an enclosure will
create a new set of curves.

The fact that a thermi stor heats itself
when power is applied is a drawback when
measuring temperature-the power must
be kept well below a milliwatt to avoid
errors . In other uses, however, thermi stors
are purposely self-heated. For example, if
you self-heat a thermistor well above the
surrounding air temperature and then in
crease the air flow, its temperature will
drop, increasing its resistance . You now
have a sensor to detect wind or air cur-
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Sim ply place the relay and PTC ther
mistor in series with a voltage source and
the relay will drop out somewhere along
the steep portion of the curve . The switch
ing point is controlled by varying the dop
ing used in the thermi stor.

PTC thermistors also can be used as
current limiters. When their current be
comes too large they will self-heat to the
point where their resis tance increases
rapidly.

An interesting use of larger PTC ther
mistor s is as se lf-reg ulating heaters .
When power is app lied, the thermi stor
will heat itself until it reaches the steep
portion of the curve , at which point the
current will decrease rapidly. A fairly con
stant temperature will be maintained re
ga rd less of cha nges in the ambie nt
temperature or thermal load . One man
ufacturer has created a heater for liquid 
crystal displays by epoxying several PTC
thermistors to a metal strip. The strip is
glued or clamped to the back of an LCD
and connected to a 24-volt power source.
When the LCD is warm, the heater will
draw very little current. If the temperature
drops, however, the thermistors will self
heat until they warm the assembly back up
to their switching temperature . It seems
that some similar arrangement will have
to be used in automobiles if LCD's are
used for dashboard displays. PTC ther
mistor material is also formed into custom
desig ned shapes to form self-regulating
heating elements in appliances such as
hot-glue guns.

Silicon PTC thermi stors do not have
much in common with either PTC or NTC
sintered thermistors-at least in thei r
manufacturing process. They are made
from single-crys tal si licon wafers (like
those used to make IC' s) with dopants
(impurities) added to produce the proper
resistance .

Figure 9 shows a typical R-T curve for
silicon PTC therm istors. They generally
are sold in the same resistance values (at
25°C) as standard 10% resistors; that is,
10, 12, IS, 18, and 22 ohms etc, in values
from 10 ohms to 10 kilohms . As you can
see from the curve they are fairly linear
and much less sensi tive than other ther
mistors, about 0 .7 percent per degree C.
The exact shape of the curve is affected by
the dopant added; hence , different resis-
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FIG. B-RESISTANCE-TEMPERATURE CURVES
for five typical PTC thermistors.
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PTe therm istors
As ,we ment ioned at the beginnin g of

this article, there are two distinctly dif
ferent types of positive temperatures co
efficient (PTC) thermistors: those sintered
from powdered metal compounds and
those made from silicon. The most com
mon of the sintered types are those made
from barium titanate , with various doping
materials added . Thermi stors of that type
have resistances that increase with tem
perature as shown in Fig . 8. Note that the
vertical scale is logarithmi c-the increase
in resistance is very rapid.

PTC thermistors are sold in most of the
same configurations as NTC' s, including
small and large discs, washers , and rods
with and without leads and coatings . The
R-T curves are highly nonl inear and , more
important , have a sudden increase in resis
tance over a narrow temperature range .
Such devices are especia lly useful as tem
perature switches or temperature limiters,
particularly when high precision is not
required . Larger PTC therm istors can
switch moderate amounts of power; for
example, enough to control a series relay.

ed . Thermi stors are often used in this way
to create delay times or to protect against
sudden inru sh curre nts . We will study
such applications in more detail a bit fur
ther on in this article .

FIG. 7-CREATING A TIME DELAY is one popu
lar use for thermistors.
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FIG. 5-A THERM ISTOR MAY ENTER THERMAL
RUNAWAY if neither voltage nor current are lim
ited.
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rents. Likewise , a self-heated thermi stor 's
temperature will drop when it comes in
contact with liquid, making it useful as a
liquid-level sensor.

Response t ime
Suppose you suddenly move a ther

mistor from one temperature to another.
Like any thermometer, it will take a while
to respond . The mass of the thermi stor
must heat up or cool down to match the
surrounding temperature . The response
will look fairly much like an exponential
R-C time response as shown in Fig . 6,
with the 63% response time indicated by
time constant, T . For small disc or bead
thermi stors, the time constant will be one
to several seconds . Large thermi stors re
spond more slowly: One-inch discs may
take two minute s or more . Of course, a
thermi stor 's respon se will be faster in liq
uid or in moving air than in still air.

It also takes some time for a therm istor
to heat itself when power is applied. Fig
ure 7 shows what happen s if a thermistor
and resistor in series are connected to a
voltage source. At first, the thermistor 's
resistance is high, limiting the output. If
enough power is applied , it slowly heats
up, dropping its resistance and rais ing the
output until therm al equilibrium is reach-
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FIG. 12-THE WHEATSTONE BRIDGE OUTPUT
is fairly linear near the middle of its range.

Figure 12 shows the output voltage of a
Wheatstone bridge as a function of tem
perat ure. Note that the curve is S-shaped,
approaching-but never reaching- the
supply voltage at high temp eratures (low
thermi stor resistan ce). The sensitivity is
highest near the midr ange , where the ther
mistor resis tance is close to the resistance
of R l.

While it is not possible to change the
basic shape of this curve . you can choose
RI so that the center of your temperature
ran ge is on the most lin ear (ce nter)
por tio n of it. For narrow temperature
ranges (not more than abo ut 20 °C), you
can achieve a quite linear outpu t by mak
ing Rl equal to the thermistor' s resistance
at the center of the temp erature range.
Linearity becomes poorer as the tem
pera ture range gets wider.

can generate a voltage that increases with
temperature . If we cho ose our resistors
properly, we can insure that the voltage
will vary fairly linearly with respect to
temp erature (if only over a narrow tem
perature range).

Vs

/
/

Bridge circuits
If we connect an NTC (Negative Tem

perature Coeffic ient) ther~i stor in a
Wheatstone bridge as shown in Fig . II , we

/

R1

FIG. 11-A WHEATSTONE BRIDGE with a ther
mistor arm will produce an output that in
creases with temperature.

+Vs

"

"straig ht stick" for laboratory use , or it
may be welded to pipe-threaded fittings or
other mountings for permanent installa
tion .

Of course, thermi stors may be mounted
in other ways . For example, they may be
epox ied into a drilled-out bolt for installa
tion into a tapped hole . The possib ilities
are limited only by your imagination . For
commercial and OEM custom ers , many
thermistor manu facturers will build their
thermi stors into probes or other asse m
blies to meet users' needs.

FIG. 1o-A WIDE VARIETY OF THERMISTOR mountings and assemblies are available.
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Thermistor probe assemblies
An unp rotected thermi stor is poorly

su ited . to mo st temperature mea sure
ment s . You can 't dip it in water or any
other conducting liquid since the liquid
will shunt the leads , producin g false read
ings. Also . except for hermetically sealed
glass unit s , the liquid will eventually
creep into the therm istor, most likely find
ing a path in minute voids betwe en the
leads and the epoxy coating . Non condu c
tive liquids may attack or soften the ep
oxy; corros ive liqu ids may destroy the
leads . Even co ntinued expos ure to high
humidi ty air may eventually produce elec
tricalleakage inside the thermistor. Seal
in g th e thermi st or can als o provid e
protect ion for mech anic al ruggedn ess .

Thermistors are often mounted inside
temperature probes, such as those seen in
Fig . 10. Usua lly, the probe consis ts of a
len gth of stainless steel, glass or other
tub ing welded closed at the measurement
end. The thermistor is so ldered to a length
of wire or cable and inserted into the pro
be , ge nerally with a bit of epoxy in the
probe tip to give mechanical strength and
to create better thermal contact with the
probe . Additiona l epoxy is used to sea l
the back end . A probe may be simply a

tan ce va lues have sl ight ly diffe rent
curves.

The operati ng ran ge of silico n PTC
therm isto rs run s fro m aro und - SO°C
(- 11 2°F) to + ISO or 200°C (+ 302 to
392°F), depending on the style and man
ufacturer. Toleran ces are generally ± 10%
to ± 20% (at 25°C) although tolerances to
± I% are available. Keep in mind that that
is poorer than simi larly specified NTC
thermistors: Their 0.7%;oC sens itivity
means that a ten percent error equ als 14°C
(as opposed to 2 .5°C for a 4%/oC NTC
thermistor). Aga in, the tolerance is wider
at higher and lower tem peratures.

Sili con PTC thermistors are most often
sold in diod e or transistor-type packages.
They also are available mounted on two
parallel leads and covered with epoxy,
similar to sma ll disc thermi stors .

o 50 100
TEMPERATURE-oC

FIG. 9-SILICON PTCTHERMISTORS have near
ly linear resistance-temperature charac
teristics.
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TABLE 2-EXAMPLES OF BRIDGE DESIGNS

Note: Thermistor is a YSI 44004. 400 series probe or equivalent, 2,252 ohms at 25°C.

Designing for best possible lineari ty re
quires a bit of algebra , but it' s not at all
difficult. Looking again at Fig . 12, note
the " ideal" straight line drawn on top of
the actua l curve. The two cro ss at three
temperatures , Tl , T2, and T3. Best lin
ea rity is achieved when TI and T3 are the
end po ints of the desired tem perature
range and T2 is exactly in the mid dle . The
equation for the output voltage is:

Vs x R1
VO UT = R1 + RT

Temperature range
Temperature for

zero output
SensitiVity
Bridge supply (Vs)
R1
R2
R3
Maximum nonlinearity

10 1030°C

10°C
10 mvre
916.2 mV
2,168 ohms
4,482 ohms
2,168 ohms
+ 0.07 - 0.06°e

oto 50°C

o-c
10mVr e
1017.3 mV
1.763 ohms
7,355 ohms
1.763 ohms
+ 0.85 - 0.95°e

oto 70°C

o-c
10 mvre
1147.0mV
1.164 ohms
7,355 ohms
1,164 ohms
+ 2.0 - 2.3°e
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We wish to selec t RI so that: V3 - V2
= V2 - V I when T3 - T2 = T2 - TI

All thi s may be solved algebraically to
give us:

R1 = RT1 RT2 + RT2 RT3 - 2RT1 RT3

RT1 + RT3 - 2RT2

If you know the thermistor's resistance
(RT 1, RT 2 , and RT3 ) at temperatures TI ,
T2 , and T3 , simply substitute them in this
equa tion to find the optimum value of R I.
The thermistor's values may be taken from
the manufacturer's data or by mea sure
ment at the three temperatures .

You still need to choo se R2, R3 , and
the supply voltage , Vs- Choosing the re
sistors is easy- set R3 equ al to RI , then
make R2 equal to the thermi stor 's resis
tance at the temp erature where you want
zero output voltage from the bridge . You
may want to make R2 adjustable for cal
ibration purposes .

The supply voltage , Vs- determines the
output sens itivity (millivolts-per-degree).
You may need to do some trial- and- error
here . Choose a reasonable voltage-say,
one volt-and ca lculate the output volta ge
from the bridge at TI and T3 . This will
give you a sensitivity for that part icul ar
supply voltage . Next, raise or lower Vs in
proport ion to the increase or decrease in
sens itivity needed.

Remember that making the supply volt
age too high wi ll ca use the thermisto r to
self-heat , causing measurem ent er rors .
For a typica l small thermistor in air, one
milliwatt of dissipation wi ll cause a 1°C
error. The power dissipation will be high
est when the thermistor equ als RI and wi ll
be :

p = (0.5Vs)2
o R1

where PD is in watts : For precise work you
will want to keep the power dissipation to
0 .1 milliwatt or less .

Table 2 lists the calculated resistor and
supply-vo ltag e values for three different
temperature ranges . Notice that linearity
is very good for narrow ranges , but gets
worse rapidly as the temperature ran ge
widens . The thermistor used in this design
is a Yellow Springs Instrument Co . (Bo x
46 5 , Yellow Springs , OH 45 387) model

44004 , 400-series probe . You wi ll proba
bly have to crea te series or parallel resistor
combination s 10 obtain the ca lcu lated re
sistor values. Notice that the supply volt
ages have been chosen to give an output
sensitivity of 10millivolts-per-"C.

A circuit like this , made from a few
resistors and an adj ustable supply (or a
battery and voltage divider), is handy in
the laboratory for readin g temperature .
The 44004 thermistor itself is accurate to
0 .2 °C or better. Since sensi tivity is about
4%-per-°C, a resistor or supply error of
one percent causes a temperature error of
onl y 0 .25% . The br idge output may be
read directl y on a DVM , or fed into a
high-impedance different ial amplifier for
other instrument ation needs. Calibrati on
may be checked by substituting a preci
sion decade box for the ther mistor and, if
need be , changed by adjusting R2 or R3 to
set the zero po int. The supply voltage can
also be adjusted to set sensitivity.

Differenti al temperatu re , the difference
bet ween two temperat ure s , is ofte n
useful. For exa mple, the difference be
tween the inlet an outlet tem peratures of a
solar co llector, heat exchange r, heat pump
or air-conditioner coil mea sures operatin g
efficiency. To read relative humidi ty, we
must know the difference between wet
bulb and dry-bul b temperatures . You can
measure differential temp erature with the
Wheatstone circuit by simp ly rep lacing
R2 with a second thermistor. The two
thermi stors must be closely match ed to
obtain zero-bridge output at zero tem 
perature d iffe ren ce . Prec isi on inte r
changeable thermistors are recom mend ed
for this application.

Mult iple -thermistor linear networks
The linear range may be widened co n

siderably by using two therm istors. Fig
ure 13 shows a two -thermistor bridge
circ uit that is linear to within ± .22°C
from 0 to 100°e.

At very low temperatures, the res is
tance of thermistor RT2 is so large (95 K at
o "C) that it has very little effect on the
circuit. The circuit behaves much like a
6K therm istor in series with a 6 .25K fixed
resistor, which has a linear range centered
around 15°C. A s th e temperature in
creases , the resistance of thermistor RT2

FIG. 13-A THERMISTOR-PAIRcan be used in a
Wheatstone bridge to improve the outp ut lin
earity. This circu it is linea r to within :!: O.216°C
from o-100'C.

drops and begins to shunt the RT 1-R2
combination. Thu s , while the output sen
sitivity provided by Rn is dro pping off
(the high end of the S curve in Fig. 12),
RT2 beg in s providin g an add itio na l
" boost" . In the middl e of the temp erature
range , both thermistors are influencing
the output.

At higher temperatures , RT 1 become s
so much smaller tha n the 6. 25K resistor
(408 ohms at 100 °C) that its effect is
unimportant. Now the circu it behaves as if
thermistor RT 2 was in parallel only with
R2. This combination has a line ar region
near 100 "C. Overall , as we raise the tem 
perature from 0 to 100 °C, the influence of
RT 1 gradually decreases while the influ
ence of RT 2 increases, providing a linear
output over a much wider range .

Selection of an opt imum set of res istors
and thermistors for the circuit shown in
Fig . 13 is not easy. A lot of trial-and-error
calculation is needed to find the best val
ues , and it helps to use a computer pro
gram wi th the c irc uit equa tio ns and
thermistor tables (or the Steinhart and
Hart equation, discussed last mont h) built
in . Fortunately, you don' t have to do this.
That 's because at least two manufacturers
sell preselected sets of resistors . We' ll tell
you who , and look at some more ther
mistor topics , next time . R-E
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A look at logic families, logic levels, and other
digital electronics basics.

IT DOESN'T TAKE A LOT OF INSIGHT TO SEE

that digital electronics has really come
into its own over the past ten years . Where
that field was once the sole province of a
few w ild -eyed computer " hackers"
stuffed into the backrooms of corporate
engineering departm en ts , digital elec 
tronics now see ms to be "a ga me for all. "
Unfortunately, training has not kept pace
with demand , and there are many out
there who would benefit from some basic
materia l on the subject. So much of what
is published these days, especially in
magazines dedicated to microcomputers ,
seems to assume prior knowledge; begin
ners are left out in the cold.

Digital electronics
Unlike analog circuits , voltages in digi 

tal circuits are constra ined to be one of
two values . Tho se values are referred to as
logic high and logic low; other names for
those two values are logic a and logic I,
and, even more simply, on and off. In
most practica l IC logic circuits , the high
and low states are voltage ranges that are
sepa rated by an " invalid" or undefined
zone . That is shown in Fig. I. In that
figure, the valid low is the voltage range
between zero and VI, while a valid high is
any voltage from V2 to V3. Of course ,
voltages greater than V3 represent a dan
gero us condition . If such voltages are ap
plied to the IC , its life expectancy would
likely be shorte ned .

The invalid logic-level zone between
V2 and V3 is crit ical. In that area, the IC
doe s not know wha t to do . You may even
find, for any given type numb er, different
responses according to the manufacture r
of the device . Three alternatives are possi-

ble: the invalid logic level is seen as a valid
high , a valid low, or it will create no
change in the output from the previous
state.

Comm on Log ic Levels
Logic levels vary according to the logic

" family" that a device belongs to . Tran
sistor-transistor-Iogic (TTL or PL), is
probab ly the most common single family.
Those devices bear type numbers in the
74xx and 74xxx series for commercial
devices , and 54xx/54xxx in milit ary
quality devices.

The TT L family operates from a mo
nop o lar re gu lated DC-supply of + 5
volts . The low logic-level is represented
by a voltage of ato 0 .8 volt, while the high
is represented by a voltage that is greater
than + 2.4 volts (but less than the TTL
maximum supply voltage ). Reverse volt
ages (negative), or voltages greater than
+ 5 volts, are dangerous to the TTL de
vice . In most cases, a TTL device outp ut
will be less than 4 volts , so this is no
problem .

CMOS devices work from power sup
plies of ± 4 .5-volts DC to ± 15-volts DC.
In many cases, we find CMOS devices
operating from TT L power supplies, es
pecia lly where a circ uit con tains mixed
TTL and CMOS devices. In most cases,
we ca n use a l2-volt DC bipolar power
supply for CMOS circuit s . Since CMOS
devices draw co ns iderably less current
than TTL, we can use current levels of
± 100 mA to ± I ampere.

A variable output-voltage , DC power
supply may see m like something nice to
have , but they have a hidden potenti al for
disaster. If the output voltage -level is ad-

FIG. 1- IN MOST LOGIC IC's, the high and low
states are separated by an invalid or undefined
zone.

justed too high , especially for a TTL de
vice , the IC can be ruined .

A breadboard ca n prove to be very
useful , especially if it contains built-in
DC power-supp lies. Heath offers several,
of which the ET-3300 is a good choice .
Also recomm ended is the AP Products
Powerace-J02 . That breadboard contains
a + 5-volt DC power supply, a squarewave
clock (I to 100 kHz), a pulse source, logic
level sources, and logic level detectors.

The breadbo ard may look expensive on
first glance, but is well worth the price if
you plan to go into digital electronics in
any depth . With the breadboard you can
build , modi fy, and troubl eshoot digital
circuits before committing them to more
perm anent conf igurations such as wire
wrap or printed circuit boards. You will
find that breadboard circuits are a lot easi
er to modify.

Perh aps the principal advantage of log
ic breadboards is that they cont ain one or
more multi-do zen pin IC socket blocks
that can be used to mount components .
Interconnect ions are made with No . 22 to
No. 28 solid hook-up wire pushed into
socke t holes. The somew hat less than per
manent nature of such connecti ons is one
reason circuits built on breadboards are so
easy to modify.

Anot her nice to have (and highly rec
ommended) device is a logic probe. Those
probes are used to detect either high or
low states . In addition, some models can
detect whether or not a pulse has occurred
or generate pulses of their own at the push

"Tl
m
m
JJ
C»
JJ
-<;

<0
CD
(J1

77



8

logic families
An IC logic fami ly is a group of dig ital

logic devices that share a common fab
ricatio n techn ology and are matched as to
input and output voltage and current lev
els. Thus, interconnecti on of logic de
vices within anyone family is gross ly
simplified . A TTL device, for example ,
can drive up to ten TTL devices without
the need for impedance matching and
other nice ties that plague ana log circuits .

In the remainder of this article we will
look at the com mo n IC logic families . For
purposes of comparing the families, we
will center our discussions around a sin
gle device , the simp le inverter. That de
vice is also called a NOT-gate. Figure 3-a
shows the usual logic symbol for inverters
as used in schematics . The circle at the
output is the standard wayan invers ion
function is noted .

An inverter is a circuit that will produ ce
an output level that is the opposite of its
input signal level (See Fig. 3-b). In other
words, a high at the input produces a low
output , while a low input produces a high
outp ut. We consider inverters in our dis
cussio ns of logic families because they are
simp le circ uits that eas ily demonstrate the
differences between families.

Resistor-transistor logic (RTl))
The RTL fami ly was one of the earlies t

to become commercially available in IC
form . It is, however. now completely ob
so lete. RTL is not used in new desig ns,
and is curre ntly stocked only for replace
ment purposes in repairs . Figure 4 shows
the standard RTL inverter circuit. This
device operates from a monop olar DC
power supply ; the largest power supply
that can safe ly be used is +4 volts DC ,
with + 3.6-volts DC bei ng more com 
mon.

Note in Fig. 4 that there are resistors in
both input (i .e. base) and power supply
(i.e . collec tor) lead s . An advantage of
RTL is that no combination of ope ns or
shorts will destroy the device . provided
that no voltage greater than + 4 (DC) ex
ists on the circuit board. A disadvantage
of RTL, however, is that the operating
freque ncy is limited to 4 or 5 MHz.

Diode-transistor log ic (DTl)
The DTL famil y was also among the

ear liest types available in IC form . Figure

You wi ll, of course, req uire one or
more DC power-supplies that are com
patible with the digit al IC logic families
that you intend using . For TTL devices,
which are probabl y the most common,
you will need at least one + 5-volt DC ,
regu lated power-supply. Since TTL de
vices tend to use hig h currents (10-30 mA
per device), plan on a DC supply of at
least I amp at + 5-volts DC; it is not
unreasonable to obtain supplies of I to 5
amperes.

OUTPUT

Rl

+3.6VOC

INPUT O-- .JV\f'r---+-I

c

R2

logic symbols
Each type of logic device has its own

schematic symbol, and those will be used
in the rest of this series (as well as in all
other articles on dig ital electronics). They
are show n in Fig. 2. Whi le different sym 
bols have been used in the past, the ones
shown in the figure are the ones that are
now co nsidered standard.

+

o
INPUT

OUTPUT L-----4--~

o

+

+V

A o.-----[>~-_.... A

+

d

FIG. 4- AN RTL INVERTER. Note that RTL tech
nology is now obsolete.

Some practical matters
If you wish to perform expe riments or

build projects with digital devices, then
you will need certain pieces of eq uip
ment. Not all of the equip ment listed here
will be abso lutely necessary all the time ,
but their availability will make things con
siderably eas ier.

FIG. 2-THESE SYMBOLS are used to represent
logic devices in schematic diagrams. A NOT gate
(inverter) is shown in a, an AND gate in b , a NAND

gate is shown in c, an OR gate in d, and a NOR gate
in e.

FIG. 3-AN INVERTER is shown in a, the timing
diagram for that device in b.

of a button . Such probes are exce ptionally
useful for troubl eshooting and debugging
circuits . The cost may be high , but the
usefulness is a compensating factor.

An osc illoscope is also nice to have ,
even thoug h high cos t tends to limit the
number of hobbyists who can own such an
instrument. The selec ted mode l shou ld
have a wide bandwidth . We reco mmend
bandwidth of 4.5 MHz or better as a min i
mum-but get one with as wide a band
width as possib le .

A voltmeter is always useful. Since dig
ita l circ uits operate on pulses, however,
the meter will on ly be useful during the
static tests of logic levels , and DC power
supp ly voltages. Use any electronic volt
meter (d igita l or analog), or YOM with a
sensitivity of 30, 000 ohms/vo lt or more .

CMOS devices can be opera ted from
either bipolar ( - V, 0, + V) power sup
plies, or, a monopolar (0, + V) power
supply. In most cases of monopolar opera
tion, the - V-power supply is set to zero
(- V = 0).

The high logic-level is represented by a
voltage close to the V + supply, while the
low by a voltage close to the - V supply.
The transition between states occ urs near
the mid-point betwee n - V and + V (or,
where monopo lar supp ly is used, at Yl
+ V. The value of - V and + V can be
any voltage between ±4.5 volts and ± IS
volts; the two voltages do not have to be
equa l.

High noise immunity logic (HNIL) de
vices, like TTL, are made using bipo lar
transis tors . The difference is that it takes
larger voltages (+ 12 in one series, + 15
in another) to supply HNIL, and, con 
sequently, hig her voltage logic levels .
Those higher voltages are what creates the
imp roved noise immunity.

We'll look a bit more at these and the
other log ic families a bit later in thi s arti
cle .

Positive vs . negative logic
The terms "positive logic " and " nega

tive logic " tend to confuse the newcomer
to di gital e lec tro nics. It becom es es 
pecially unnerving when you see the same
devices designated both ways . The TTL
7400 NAND gate, for example, is listed
some places as a NAND/NOR gate . That
desig nation mea ns that that device is both
a posi tive logic NAND gate and a negative
logic NOR gate.

The diffe rence between positi ve and
negative logic is as follows: Positive logic
uses a positive voltage for high (i .e. logic

(f) I), and either zero or a negative voltage for
~ low (i.e . logic 0). Negative logic , on the
o other hand, uses a negative voltage for
g: high (logic I) and either zero or a negative
~ voltage for low (log ic 0).
u:J Unless otherwise specified by the man-
a ufacturer, IC logic device function names
~ reflect positive logic . Thus , the 740 0 is
II: generally called a NAND gate .
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+V

"T1
m
OJ
JJ
C
}>
JJ
-<
~

<0
CD
01

Maximum
Voltage (VDC)

5
30
30
15
15

TABLE 1

Maximum
Current (mA)

16
30
30
40
40

0 1

There are several different TTL open
collector devices. The 7405 , 7406, 7407 ,
7416, and 7417 devices are open-collector
hex inverters. Table I shows the output
spec ifications for those devices. Note that
several of those devices can handle volt
ages higher than the + 5-volts DC used on
other TTL devices . These devices must be
connected to + 5 volts DC at the package
+ V term inal. We can, however, use the
output stage to drive higher voltage loads
than + 5-volts DC. Those limits are, once
again, shown in Table 1.

Figure 8 shows how TTL devices ac
commodate multiple input s . The input
transistor (QI) is essentially the same.
except that there are two or more emitters,
each of which is an input.

There are several sub-families of TTL
devices: high-power, low-power, Schott
ky, and low-power Schottky. Those differ
a little from ordinary TTL, but generally
can interface with standard TTL and each
other. The sub-families use variations on
the 74xx/7 4xxx numbering .

High-power TTL devices carry part
numb ers in the 74H xxx series. High
power TTL fan-out ratings are typically
10-12. but the fan-in is 1.3 or so . That
means that a 74H device input sources
2.08 m.A . In general, a regular TTL out
put can use its fan-out of 10 to drive 6-7
74H inputs.

The power consumptio n of the 74H
series devices is approximately twice that
of regular TTL. The operating speed is
also about twice than of regular TTL.
Thus, counters and flip-flops typically op
era te to speeds in the 40-60 MHz region .
High-power TTL devices have less noisy

INPUT B

FIG. 8-MULTIPLE INPUTS on TTL devices are
created by using input transistors with multiple
emitters.

INPUT A

Device
7405
7406
7407
7416
7417

.output. The output transistor, Q3, does
not have a co llector load. An external
" pull-up" resistor (R4), or other pull-up
load, must be connected between the out
put termin al and + V.

+5VOC +SVOC
+
I
ItR4(EXTERNAL

PULL-UP
RESISTOR)

I
I

02 OUTPUT

01 03

FIG. 7-AN OPEN-COLLECTOR TTL inv erter.
Note the addition of an external resistor betw een
the output and +V.

R3
2K

Normally, electronic amplifier circuits
can be cascaded only by considering mat
ters such as drive power and impeda nce
matchin g . IN TTL, however, cascade in
terfacin g is grea tly simplified by stan
dardi zing input/output co nditions. An
implication of that is that we can stan
dardize loads ("fan-in") and output drive
capacity ("fan-out"). Thus, the standard
1.6 mA at 5-volt s DC , TTL curre nt
source input is defined as a fan-in of I.
Every output can be spec ified as to fan-out
rating, which is the number of standard
TTL inputs the device will dr ive . The
standard TTL output on 74xx/74xxx de
vices has a fan-out of ten. That means that
it will drive up to ten standard TTL inputs.
A fan-out of ten means that the output will
sink 10 x 1.6 mA , or 16 mAo

Figure 7 shows an alternate form of
TTL output ca lled an open-collector TTL

for high . TTL devices typically requi re
10-40 mA of current per device from the
DC supply. All TTL devices must operate
from a regulated 5-volt (nominal) DC
power supply. Officially, the + 5-volt sup
ply mu st provid e a vo ltage bet ween

. +4 .75 and +5 .25 volts DC. Our experi
ence , however, suggests tha t narrower
limits are sometimes prudent. If the volt
age is greater than about + 5 .05-volts
DC , then re liabi lity is reduced . Under
about + 4 .80-volts DC , on the other
hand, certain TTL devices operate in a
flakey manner.

A typica l TTL inverter stage is shown
in Fig. 6. Note that NPN bipolar tran
sistors are used . A TTL output operates as
a current sink. In the high-o utput con
dition , Q3 is cut off and Q4 is turned on,
conn ecting the output term inal to + V.
When the outp ut is low, however, Q4 is
turned off, and Q3 is turned on. In that
condition, the output line is connected to
ground through the saturated collector
emitter path of Q3.

The input of a TTL device is a current
source formed of emitter follower Q1. The
standard TTL input will sourc e 1.6 mA of
current.

OUTPUT

01
01

INPUT o----j.4I----..----f-l

Transistor-transistor logic (TTL)
The transistor-t ransistor-logic family

is, perhaps, the most common of all digi
tal iC logic families . The se are the devices
that carry type numbers of 74xx and
74xxx.

A principa l advantage of TTL devices
is speed of operati on . Almost all TTL.
devices operate to 18 or 20 MHz, while
some trip along nicely at 80 MHz or so . A
disadvantage that goes along with high
speed, however, is high power dissipation
and high current requirements.

Logic levels of TTL devices are 0 to
+ 0.8 volt for low, and + 2.4 to + 5 volts

R2

FIG. 6-TTL TECHNOLOGY is among the most
popular used for log ic circu it ry. Here, a TTL in
verter is shown.

5 shows a typica l DTL inverter circuit.
Like the RTL inverter, DTL inverters use a
single transistor in the common-emitter
configuration. The mai n difference be
tween the two is the diode (D l) con
necting the inp ut to the base of the
transistor.

If the input is high, diode DI is reverse
biased, so it does not affect the circuit.
Under that condition, resistor R2 forward
biases transistor Q2 forcin g it into satura
tion and the output of the circuit is low. If,
on the other hand , the input is low diode
DI will be forward biase d by R2, which
keeps the base of the transistor unbiased .
Under that condition, the transistor is cut
off, so its collector voltage rises to + V
and the output is high .

DTL devices operate from DC voltages
of 5 to 6, and are now regarded obsolete
expect for repai r purpo ses.

FIG. 5-A OTL inverter.
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"That siren was a test . We wanted to
determine whether VOli are awake and
watching 0 111' program. "

high and low. In TTL, for example , the
output will be either 0 to +0 .8 volts, or
+ 2.4 to + 5 volts . But there are some
cases where we want to disconnect the
output terminal from the internal circuitry.
One such case is in computers, where a
large number of ou tputs are bused to
gether on the same line . Damage to the
circuitry could occur if some of the out
puts were high while others were low.

A solution to that problem is what we
call tri-state logic. Such devices have
three states- high, low, and disconnected
(i.e. high impedance).

In the " third state," the output termi nal
sees a high impedance to both +V and
ground. That state is entered upon the
receipt by the device ofa cs signal at the
appropriate terminal. Figure II shows how
a tri-state inverter works. Switch SI repre
sents the inverter. When the input is low,
SI will be in the position shown- the out
put is co nnec ted to + V (i .e . high )
through a low resistance. Simi larly, if the
input is high , S I will be in the other posi
tion so the output is connected to ground
through a low resistance .

The " tri-state" function is provided by
switch S2. When S2 is closed , the output
terminal is connec ted to the SI circuitry.
Alternatively, if S2 is open, then the out
put term inal is disconnected (that's be
ca use the value of Rl is, of co urse,
extremely high). The output state is con
trolled by an active-low chip selec t termi
nal (cs). When cs is high , the output is
floating (disconnected). If cs is low, on
the other hand, S2 is closed and the output
is connected to the SI circuit.

A tri-state inverter will follow the truth
table shown in Table 2. Exam ples of tri
state devices are the 74125 and 74126.

Next time , we' ll take a look at CMO S
devices R-E

Output
X
X
L
H

52
£§.
'"'-----"c~ 0UTPUT

R1

Input
H
L
H
L

TABL E 2

H = High
L = Low
X = Disconnected

51
" INVERTER"

? INPUT

I
I

R

cs
H
H
L
L

A solution to that problem may be High
Noise I mmu ni ty Logic (HN IL), a lso
called High Threshold Logic (HTL). Fig
ure 10 shows an HNIL inverter stage.

Notice in Fig. 10that transistors Q I and
Q2 form an interesting circuit. When the
base of Q I is high , its collector is low, so
Q2 is turned off. A current -source input
(similar to TTL) will allow current to flow
to ground through D4 and the saturated
collector-emitter path of transistor Q I. If
the base of Q I is low, on the other hand , its
collector is high , so D4 is turned off and
Q2 is turned on. In that case. the output
termin al is conn ected to + V through R3
and the satura ted co llector-emi tter path of
Q2-forming a high .

The high threshold requi red to turn on
QI (which is what gives this device its
high noise immunity) is a function of D2 ,
a 5.6-volt Zen er. Other than that , the cir
cuit is similar to the DTL logic family.

There are two general classes of HNIL
logic. One uses logic levels of 0 and + 12
volts DC, while the other uses I and + 15
volts DC.

FIG. 11-IN TRI-STATE DEVICES, the output may
be one of three states: high, low, or unconnected
(high impedance).

High-noise-immunity log ic (HNIL)
A problem sometimes seen in TTL log

ic is lack of noise immunity. The di f
ference between high and low thresholds
is so small that noise impu lses riding on
the signal can drive a device to the incor
rect logic level. For example, a low TTL
level with noise can be made to appear
during the noise impulse as if it were high.
Similarly, a noisy high may look low.

+5VOC

Tri-state logic
Digita l logic is said to be " binary"

because it responds to two input states-

Q2

Q1

Q1

01

INPUT

03

R1

FIG. 1D-FOR IMPROVED no ise immunity, HNIL
circuitry can be used .

OUTPUT

01

+V __--- - - ---<t--.A,/\/'\r-,

R2

INPUT B 0-- -+--- --.

INPUT A 0-- _.- - - >('

outputs than regular TT L, so they are par
ticularly useful for data converters and
other such applications.

Low-power TTL devices carry type
numb ers in the 74L xx174Lxxx series. The
power co nsumption is roughly one-tenth
that of regular TTL , but that advantage
costs us a~ reduct ion in operating speed .
Thu s, 74L counters and flip-flops operate
only to about 3 MHz.

One of the factors that inhibits the oper
ating speed of a logic device is the mini
mum storage time of the electric charge in
a saturated transistor. In Schottk y TTL
devices there are special "Schottky di
ode s" co nnec ted across the inputs . Those
diodes have a voltage drop of 0 .3-volts
DC, so the input voltage is clamped to that
value. As a result, the transistors never
saturate so operating speeds increase . In
Schottky TTL devices, operating speeds
can appro ach 125 MHz.

Devices in the schottky-TTL sub-fam
i l y ca r ry t y p e numb e r s i n t h e
74S xx174Sxxx series. Figure 9 shows a
typical 74S input stage.

Low-power schott k y TT L dev ices ,
w h ic h c arry part n u m bers in th e
74LSxx/174LSxxx series , sacrifice some
of the blisterin g speed of the Schottky
sub-family in favor of lower operat ing
power. Typically, 74LS devices consume
about one-fourth to one-sixth the power of
74S devices .

FIG. 9-INPUT CIRCUIT for a Schottky inverter
(74S series). The balance of the inve rter is stan
dard TTL , as sh own in Fig . 6.
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CIRClE 6 ON FREE INFORMATION CARD

EQUIPMENT REPORTS We menti on ed that the OM10 is
smal l- it's approximately 5 x 3 x l
in ches. That means that it really
w ill fi t in yo ur shirt pocket. And
because it we ighs only 5Y2 ounces
(w it h batte ry !), carryi ng it there
sho uld not prove to be at all un 
comfo rtab le :

The OM 1O features a 3Y2-d igit liq 
ui d-c rystal d isp lay w it h easy-to
read Y2-inc h high di gits and auto
mati c negative-pola rit y indicat io n.
Overrangi ng is ind icated by a dis
play of only a leading "1/' and a
LO W- BATT an nunciator tel ls yo u
w hen to repl ace th e 9-vo lt batte ry
(which has an expected li fet ime of
150-200 hou rs).

As i s co m mo n wi th m an y
meters, th e fun ct io n/range selec
tor swi tch isa rot ary type th at do m
inates th e fro nt of the uni t. Three
in pu t jacks (COM , v-D , and DCA)

also share t he fro nt panel. (Yo u
have to sw itch a test lead to mea
sure current. )

Wh en measuring DC vo lts, you
can expect an accuracy of ± 0.8%,
+ 1di git. Wi t h an input im pedance

continued on page 100

DCA
, f-
~ ,--- ---V-n

zoo-a I ...... 1000V,= M A il
'IM)l T. U-.\ SOOV

L _L -- --COM

ran ges (200 fi A to 200 mAl. The
meter also features a handy di od e
te st function .

Beckman DM10
Multimeter

MOST "POCKET" D IG ITAL MULTIMETERS

won't f it in yo ur pocket. We've re
cent ly come across o ne that w ill:
th e OM10 from Beckman Industrial
Co rpo rat io n (630 Puente St reet,
Brea, CA 92621). Despite it s smal l
size, th e OM1O has many of th e
features you'd expect only in a big
ge r meter.

The OM1O is part of Beckman 's
Circuitmate series of multimeters.
It can be used to measure DC vo lts
in fiv e ·range s (200 mY to 1000 Y)
and AC volts in two ranges (200 Y
and 500 V). There are five resis
ta nce ran ges (200 o h ms to 2
m egohm s) and 4 DC-current

co ntinued fro m p age 36

Here 's a low-priced
multimeter that's made for

electronics hobbyists.
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Pr ice
In.i5

1 i .50
54 .i5
42 .i5
38 .i5
3i.i5
2 1.i5

TI LOW PROFILE

SOCKETS ~~~
Tin plated 41'"#
copper alloy
688 co ntact pins
with gas tight seal.
S tock 100

No. No Pins 1·24 25 ·99 999
1120 ' a $. 10 $ .09 $ .08
1120 2 14 . 14 .1 3 . 12
11 20 3 16 .1 6 .1 5 . 14
11 204 18 .18 .1 7 .1 5
11 20 5 20 . 20 . 18 .16
11 206 22 . 22 .20 . 18
11 207 24 . 24 .2 2 .20
1 1208 28 . 28 .26 .25
11209 40 .4 0 .3 7 .3 3

SCotchflex' Breadboard
System s Basic kit
co mes with 24
variou s Dual Soc kets,
40 variou s Plug
Strips. wire and too ls.
Kit ca n be used with
any of the six boards.

Stoc k No. Description
03500 BaSIC KIt
03511 BaSIC board. 4.5 x 5,5
03508 In t e l s aC- 801O Board. 12 ...675
0 3507 Motorola M·6800 Board. 9.75 x 6
03508 $- 100 Board, 10 x 5 3
0 3509 Z·80 Board. 7.7 ...75
0351 0 Eurocard Board, 6.3 ...39

Stock No . 1· 9 9 100 500 1000
1085 0 $ 1 .09 $ .90 $ .8 2 $ .72

SI NGLE ROW ' •
SOCKETS

~ __.......a smoctasconet soc kets/pi ns -
.~~' . mou nt odd -cen ter compo nents

easil y. Gold plated contac ts .
Beth styles break - Stock No . 1·24 25 50
able to any number ~0240,$.1.70 $1.50 $1 .30
01co n tac t POSit ton s .
wanted, .

. . J:fJi Strip of 40 pi ns with single
• bea m sockets. Tin plated

contac ts.

SOCKET WRAP 10. .... 0::; - .......: .... .
e-r ~ o..... =.
~ ;: .
..... :: .

;:.

28 8th St.. Box 410
CO. Frenchtown, NJ 08 825

MICRO Ch . rt.· co lo rtuI8'h" ...
11 · chart s elimina te the need 10
stumble th rouoh manu als and
summanes. Fu lly decoded · mslanl
access - to ta lly com pre henStve - g tves
p in outs. cycl e Itm es. buy notes.e tc . etc.
Slox k No. Aef. rene. Pr,e•
aaotc SS.05
23011 5.05
23012 5.95

~~U 'i; ~ :~
23015 ll e.tJgOflt hms 5.95
23011 aoa6/ eoaoA •• ..... .. •• • . •.. ••• . •• . 5 .0 5
230 17 How to gener. liz.lrom •••",pl• . 5.05
2 1 Wor dsler . 5

WILD ROVER ~
Touc h SWIl ch capsu le Oper at ing
mot io n 1$ 005 " withou t the use
of a le vere o arm Extr eme lY la st on
and olf w it h low norse Norm all y ope n 
rated 115 VAC. 1 6 amp·30 rr ulhcnm re
sistance - 6 15 ra di us by .160 thi ck

Stoc k No. 1-9 10 & Up
12098 $1 .42 $ 1 .28

ARIESZERO~
INSERTION
FORCE -c

SOCKETS - .

cam actuated. true zero
insert ion - t in plated solder
tail pi ns - capable of being
plugged into dip sockets.
incl uding wire wr ap.

Stoc k No . of
No . Pin s ,., 10 -4' SO

11055 " 49. $4.35 $3 .10
1 1056 2. 5.15 4.50 4.05
11 0 5 7 40 .., $.95 5.3 5
110 58 .. 12 .02 10 .SO ' .45

OK MACHIt-jE AND TOOL
~ IC INSERTIONI

~-.. EXTRACTION KIT
InCludes DIP IC extr ac t ors and
t nse rte rs lo accom~le all lCs

I rom 1'" 10 40 p tns. Tools 11'1.1
engag e co ndudtve surfaces are
CMOS safe and Includ e gr ound 

In.g lug s ~;~NO $41 34

SUBCUB I and SUB 6 Dig i t LSI Counter Modules w ith LCD Readout.

~~a~t~. a~~~~~=te LSI and Associated Stock No . D••crl p t io n . Prlc .
Counter Mod ules wit h Mounting Assemblies 51070 ~~;;~~~i~/Ki7ctlon $45.00

~~~ r~~~gu~~rc:u les ~ (incl udes batt.eries
(Stoc k No. 5 107 1).. SUB CUB 1(1' ~t dO~S not Inc lude
~~~~~~~nf~in~?~k ," 5 10 7 1 ~~~'~r.nc~~~d~aoard 7 .50

No. 5 1070) contains: c 51 072 g~b-CUB I dis play 18.00
p,c.b oa.rd.4.5Vbatl ery k.- counter modul e only
~~irl:~~rb:~f:~~~nCY • 51073 SUB-C UB II disp lay 24.00
train 01 count pulses [iJ counter mod ule only
Stock No. 5 1070 has ~ 5 10 74 ~~~l~la~i~~eki t for
LATCH. RE~ET and ~ SUB-CUB II (does not
TEST funct ions 13 ~ inc lude SUB.CU8 1f
butl on s). P.C. board counter modu le)
~~~g~~~~ bread- SUB CUB II 51 0 75 DATA SHEET

The Battery J ust Wrap' Tool
N e.....ballery PO\OI..ed tool wraps Insul"ted
WIF. "rou"<l 02 5- sq U"'. POSlI wll houl n.ed

'" ~ for pr. -cull ,ng " nd pIe· slr ,ppong Comple l.

~
•. I w,l hbtt " nd l00f130 AWGw tre

5.
I Slock No Descr,pt,on PrICe

.., ~"33"O 6OI t1eryjusl·wr"ptoolwllhbo l

.. -l!.(J' " nd l 00 ft 30 AWG w,re •. • $50.05
~~ , 33 '" Replacemenl bot .. .•• 10.35

133"' 2 100 ft bl uerep~cementwIFe 7.54
~ 133"'3' 00 II wh,Ie replacemen t wIFe 7.54
I -.........:::: ' 3~" tocu ....llow replacem.nIW>l'e 7.5-4

13~5 100ft redreplacemenl wtr• •• 7.5-4
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HOBBY
CORNER
Building a simple power supply

EARL " DO C" SAVAGE,
HOBBY EDITOR

holds true if DC is appli ed in re
verse (i.e., the positive lead con
nected to th e negative terminal).
That is true w hether the supply is a
batt ery or a rect ifi er circ uit .

One di od e in th e power lead of
the device will protect it from re
ver se-voltage damage. Figure 2
shows how th e di od e should be
in serted in th e li ne. It is a goo d
practi ce to put a di od e in th e sup
ply line of each device yo u bu ild ,
whethe r it uses a batt ery or exte r
nal power supp ly. Doin g so is
really che ap insurance and can
save you headaches in the future.

A new service
As th e new year starts, it 's ap

propriate that we take a look at
wh ere we are and wh ere we want
to go . My thoughts alo ng that lin e
have led me to th e point of sug
gesting a new service fo r our read
ers. After all, th e enti re point of
" Hobby Co rne r" is to help you.
Judgin g from th e letters we've re
ceive d, that job is gett ing don e ina
reasonable mann er. But, as we all
know, there always roo m fo r im
provem ent-"H obb y Co rn er" def
ini tely in clu ded!

I am very mu ch aware th at there
is one group of readers w ho could
be getti ng a great deal more. They
are t he o nes ask ing for hel p in

FIG. 2

t
IB\
I--

C.I
40 0 o.LI.Ff
5 0\1

+

AC-operated devices
Dexter Kalloo (West Indies), you

are exact ly right: most elect ronic
devic es do ope rate on direct cur
rent (DC), w hi le alternating cur
rent (AC) does come out of th e
wall socket. Therefore, it is neces
sary to co nve rt th e AC to DC be
fo re it is applied to an electronic
circuit.

That co nvers io n is called " rec
ti fi cati on. " There are several rec
t ifier arrangeme nts th at may be
used-half-wave, full-wave , and
full -wave bridge. The power sup
ply shown in Fig. 1 is a good exam
pl e; it uses th e ful l-wave bridge
arrangem ent. Note th at the circuit
does two job s: First , th e t ran s
form er redu ces th e 11 7-vol t AC to
24 vo lts. Second, the brid ge rec
t if ier takes in that lower AC and
"s p its o ut" a propo rtio nate DC
vo lta ge . Th e ca pac i to r si m p ly
smoothes (f i lte rs) out t he rippl e a
bi t.

W here yo u mount th e power
supply is up to yo u . You can mount
it externally with w ire runn in g to
the device it is to power or it may
be bui lt righ t into the device so
t hat you d o n ' t eve n know it 's
th ere! Be warn ed th at circu its re
quirin g a DC vo ltage can be ruin ed
if AC is app l ied, and t he same
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THE MOST IMP ORTA NT PART O F ANY

electronic device is th e power sup
ply-rangin g fro m t he simp le to
th e elabo rate . Af te r al l , w it ho ut
power, electronic circuits serve no
useful purpose. Altho ugh power
sup pli es are ava i lab le co m me r
cially, it is just as easy to bu ild one
and better yet, it's often cheaper!

O ne of our readers, Carl Muller
(CA), is lookin g for a power supply
to ope rate a 24-vo lt, 2-amp DC
motor. He speci f ies th at the circ uit
conta in a fu ll-wave b ridge rect if ier.
We ll , Carl , because t he vo lta ge
and regulat ion do not app ear to be
critica l, the ci rcuit in Fig. 1 sho uld
f ill th e bil l.

Note th e ratings give n for the
co mponents. If yo u can't f i nd
those values, use the next largest
values yo u can fi nd (except t he
fuse, of cou rse). The b ridge itsel f
can be made of ind ivid ual di od es
(arranged in th e same way) or yo u
may p refe r t he packaged ty pe
(w h ic h is noth in g mo re t han a
fo ur-d iod e arrangement sealed in
a plastic case). In the latt er categ o
ry, a 4-amp, 100-PIV (Peak Inverse
Voltage) fu ll-wave br idge like the
Rad io Shack 276-1171 shown in Fig.
1, w ill probably work all rig ht. But
we'd prefer th e ext ra margin of
safety p rovided by 6-amp diodes.

FIG.l
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AnalOg/digital display
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diode test
Audibleconlinulty
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o5% baSICdcaccuracy
2000 + hour battery life
3·yearwarranty

Fluke 75 Fluke 77
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trol hi s recorder by sound from a
pol ice scanner. Well , th at is no
great probl em , but I surely wou ld
not build o ne to day !

Several supplie rs adve rt ising in
th is pu bli cati on have been offe r
ing such devices fo r just a few dol 
la r s. A t suc h a l ow co st fo r
somethi ng already built and ready
to use, I would spe nd my co n
st ruct io n tim e ma king the inter
connecti on s and build ing another
project. R-E

The Professional Test Equipment Source

The Instrument Mart
295 Community Drive. Great Neck. New York 11021
(516) 487·7430 Outside N.Y. (800) 645-6535

Aulorange

Analog/dlgllal display
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Introduc41g
the analog/digital

handheld
multimeter.

getting started . But because our
poli cy is not to print a name and
co mplete address w itho ut permis
sio n, be sure to give that permis
sio n in yo ur letter.

There is, however, o ne slig ht
catc h : I would like one or both of
th e learnin g partner s to let me
kn ow how th e process is workin g.

Voice-activated switch
M . Kuszniaj (NY) wants a circuit

for a voice-activated switch to con-

learning about elect ro nics, tran
sistors, lC's, or some other phase
of o ur hobby. Sorry to say, there is
no way I can co rrespond with ev
eryone who needs a bit of special
att enti on. There simpl y i sn 't
enough time in the day. I regret it , I
wi sh that I could do more , but
that's the way it is.

Therefore , my proposal is to list
the nam es and addresses of read
e rs who need help, and would like
to correspond with others who are
a little farther along in our hobby.
I'll try to find space to list a name
or two each month and when you
see someone who wants informa
tion that you have, drop him or her
a line and offer to share your
knowledge . Of course, the suc
cess or failure, and the value of the
program depends entirely on your
w illingness to share what yo u've
already learned with so me o ne
who has hit a snag.

Remember when you needed
help and someone provided it just
in time to boost yo ur interest even
higher? Well , now it's your turn to
return the favo r. I'm reminded of a
fellow years ago who pulled me
out of the ditch in the wee hours of
the morning. (Boy, was I desper
ate .)

While traveling cross-country
with the family, my car ran into a
ditch. Two hours went by without
any response from a wrecker in
either direction. Finally someone
came by and offered his as
sistance. As we put the chain back
in his car, I offered to pay him for
his trouble. " O h no," he replied ,
" I' l l be paid when you do the same
for someone else some day." (That
unknown gent lemen might be sur
prised to know that I st i ll carry a
tow line in my t runk .)

We in ham radio used to call the
guys on whom we leaned wh en
th e going got ro u g h as our
" El me rs ." I 've had several
" Eime rs," and , in turn , I've been
an " Elme r" to many others. What
we need is more "Eimers ." I am
sure that many of you will be will
in g to be an " Elmer" by mai l to
another reader.

All you have to do is to pick a
name next month, or the month
after, and offer to help. Thos e of
you who would like to have an
" Elme r," write and tell me the gen
eral area in which you need help
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Computers and communications

HERB FRIEDMAN,
COMMUN ICATIONS EDITOR

THE WAY S IN W H ICH WE COM M U N I

cate have changed dramat icall y
over the years. For instance, I grew
up in an era w hen rad iotelepho ne
was repl acin g CW (Con ti nuo us
Wave) fo r co m m un icatio ns . In
t hose days, almos t everyone, in 
clud ing chi ld ren, co uld recogn ize
an S-O -S w hen li stening to th e ra
d io , o r w hi le watc hing a movie in
w hich the ship's operato r pounds
o ut his S-O -S on a brass key. There
was no fracture d French to pro
du ce a " mayday." An S-O -S was an

di g ital wil l nev er rep lace vo ic e
communicat ions.

In reality, we are probab ly th e
last gene rat ion that w ill ever use
voi ce communi cation s for an y
th in g other than low-co st local
traffi c. (That do es not include th e
police and fire departments-i-thev
are lo cal. ) For long-path communi
cati ons, or w hen th ere is no room
for erro r o r mi sinterpretation", di g
ital is the mod ern way to go .

Then th ere 's the questions of
convenience, t ime zones, and Ma
Bell. With businesses and families
sp re ad out acro ss t he w o r ld ,
th ere's a good chance that the per
son with wh om yo u want to com
municate is asleep, out to lun ch ,
or on holiday. And with Ma Bell
plann ing to start charging for long
distance calls th at are never com 
pleted (even if th e line is busy or
th ere's no one at home, etc.), com 
munication costs are going to sky
ro ck et eve n thou gh you never
complete a sing le exchange of in
fo rmat io n.

For many years, bu sinesses have
handl ed hard-copy co nvenie nce
and th e mod erate cost aspects of
commun ication s throu gh teletype
or te rminals connected to a Telex
network ; a di al-up co mmunica
ti on s syste m that eit he r communi
cates in real-tim e with an oth er
Telex terminal o r uses a sto re-and
forwa rd technique. (By "sto re-and
forward" we mean that the message
or docum ent is sto red in a com
puter for auto mat ic transmittal at a
pr edetermined time, or w hen re
liab le ci rcuits are availab le.)
" W ith th e boom in persona l com
putin g, we 've seen adaptat ions of
Teletype co mmunicat io ns evo lve

RCA
CO MPUTER

STORAGE
(STOR EAND
FOR WARD
ELECTR ON IC
MAIL)

DEDICATED
PHONE LINE

S-O -S- even wh en spoken into a
microph on e.

Back th en , I sat throu gh end less
ham-radio club meetin gs, while
" o l d t im er s" ar gu ed -and
pr oved-th at radi ot el ephone
wo uld never repl ace CWoSimilarly,
I've sat through numerous meet
ings as th e new " o ld t ime rs" ar
gued and proved that SSB (Sing le
Side Band) wo ul d never replace
AM . But to da y, I sit throu gh
seem ing ly end less sem inars lis
te ni ng to arguments provin g that
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Enter A Whole New World
of TV Entertainment

Regency Electronics Inc. • 7707 Records Street • Indianapolis, IN 46226

into a kind of everyman 's (or every
woman's) electron ic mail system.
For example, CompuServe has a
co mpute r-to -computer elect ronic
mail system fo r it s subscribers.
Un for tunately, there are less than
100,000 Co mpuSe rve subscrib 
ers-so it's a safe bet that the per
son or bu siness with whom you
wa nt commu n icate is not using
Co mp uServe's electronic mail-ser
vice. Although you could get a
spec ial program to convert your
co mpute r's 8-leve l ASCII code to
5-level Baudot fo r standard Telex
use, you'd have to subscribe to a
Telex service to co mmunicate with
ot he r Telex-con nected statio ns.

Fortun at el y, t he re is always
som eon e who sees the next hori
zo n before he really gets to it. In
t his instance, it 's RCA o r, to be
more precise, RCA Global Com 
municati on s (which just happens
to run aTelex netwo rk). Of course,
th ere are ot her systems as we ll
Western Un ion , ITT, and M CI are
am o ng th e m o st recog n izab le
names. Havin g more-or-I ess antic 
ipated th e need for d igita l com 
municati on s, RCA has instituted a
spec ial Telex service for pe rsonal
computers-all personal com put
ers, not ju st a few we ll-known
b ran ds o r mo dels. Not sur
pr isin gly, it 's called th e RCA Co m
pu ter-Originated Telex Service .

Computer-originated Telex
Figure 1 shows most of th e ser

vices provided by RCA's personal
compute r Telex serv ice. The key to
eve ry t h ing is RCA's computer,
w h ich provi d es t he elect ron ic
mailbox, store-and-forward, the
intersystem Telex interconnect,
and th e 8- leve l to 5-leve l con
ve rsio n. Basica lly, RCA automat
ically converts the normal 8-level
ASCI I code fro m a personal com
puter in to 5-leve l Baudot. It then
transmi ts the message to its ow n
or some other Telex system, stores
and forwards, o r p rovides an elec
tronic mailbox for personal-com
pu ters co nnected to the ir Telex
service .

Th e electronic mailbox works
this way: Let 's assume you trans
mit a message via 8-leve l ASCII to
the RCA system and di rect it to
another pe rso na l co mp uter sta
t io n by entering t he RCA-assigned
Tel ex number. O nce a day, t hat

person (or station) can dial into
RCA and get the electronic mail. If
the receiving station replies to
your message, you wil l find the
message wait ing w hen yo u call
into your mailbox. When you ac
cess yo ur mail , RCA automatically
converts t he message to 8-leve l
ASCII code for you r personal com
puter.

A lternately, RCA wi ll convert
your 8-level computer signal to 5
level Baudot for transmittal to
standard Telex stations using RCA
or other Telex networks; and will
reverse the process, co nvert ing
thei r 5-leve l to 8-level. (Yes , yo u
can d irect co mmu nicate, via RCA,
w ith Weste rn Union, ITT, etc.)

W hether yo u're or igi nat ing a
message or accessing your mai l
box, the call to RCA is to ll -free
both ways; the on ly charge is for
the length of messages input from
you to RCA. If you get tang led up
in the protoco l-which is as sim
ple as one can imagine-you are
not charged fo r connect- or use
t ime . In add ition, the re is at this
time no charge of any kind for ac-

Rege ncy invites you to enter
the exciting world of home
sate ll ite televisi on. Ima gine
being able to choose from over
100 ch annels, including
movies, sports, news, and
educational programs, all
at the touch of a button .
Reg ency offers a com
plete select ion of satel
lite system components
i n c l udi n g the new
SR5000 rem ote co n
trolled satellite receiver
pict u re d her e . For
more information on

cessing your mai lbox, or for spe
social software . Plus another
bonus is that any ASCI I communi
cations software that yo u may al
ready be using w ill wo rk.

Note: At the time this article was
prepared the re were no charges
for RCA reg ist rat io n, m in imum
fee , or use ot her than fo r th e Telex
message itse lf . But, as wit h all
other successfu l comm unicat io n
enterprises, we can fu l ly expect
t hat some charges w iII creep in
along the way.

With 10-m il lion pe rso nal co m
puters already in use in th e U.S.
alone, it seems that here is th e way
that person al and small-business
commu nicatio ns w ill be handled
in the im mediate future . Even now,
through RCA, you can send an er
ror-free Telex message that was or
iginated on a personal computer
to California fo r less mo ney than it
wo u Id cost to accom p l is h t he
same thing by vo ice. Plu s, yo u
do n't have to wai t th ree hours fo r
the Californ ia office to open-and
w hat wo uld be mo re co nvenient
than that? R-E

the who le lin e of Regency
sate llite products, see you r
Rege ncy dealer or write us at
the address below.
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COMPUTER
CORNER
Printer literacy
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LOU FRENZEL
CONTRIBUTING EDITOR

T HE MOST POPU LAR PERIPH ERA L DEV ICE

used with personal compute rs is a
printer. (You may argue that video
monito rs and di sk dri ves are more
popular, but th ey are so essent ial
t hat it's hard to conside r them to
be add-o n peripherals.) Because
so many co mputer appli cation s re
quire a hardcopy o ut put, most
personal computers in use today
are linked to a p rinte r.

Businesses deal w it h large vo l
um es of paper ; and w itho ut pri nt
ers, everyt hi ng would gr ind to a
halt. But even hobby- and hom e
co mpute r ap p licatio ns often re
qu ire a prin ter. Thou gh a co mput 
er may be a great "tool" fo r sto ring
and retrievin g in format ion , or fo r
processing data, th e fin al outp ut
almost always has to be in pr inted
form. And even th ou gh yo u can
so me ti mes ge t b y wi t ho u t a
printer, it is' always more conve
ni ent and des irable to have one .

The great de mand fo r person al
co mpute rs has created an eq ually
large need fo r printers. As the de
m and h as g rown , so has t he
number of prin ter manu factu rers
and typ es of printersavailab le. The
co mpe t it io n in th e marketpl ace
an d se ve ra l sig ni f icant t ech
nol o g ical d ev el opm ent s have
given us some ext reme ly high 
qu ality, good-perfo rma nce, and
low-cost pr in ters.

W hi le that may be great for the
~ co nsumer, it has o nly served to
z make the job of selecting a pri nter
~ m or e d i ff i cult. G iv en al l t he
o c ho ices an d co m p lex it ies of
~ p rinters, it is ju st about as di ffi cult
6 to select one as it is to make your
(5 first person al-com put er purchase.
£ W hat yo u need is some kind of

86

FIG. 1

" p rin te r l ite racy" befo re yo u go
searching for yo ur fi rst pri nter.

Printer classification
Printers are classif ied by the way

they pu t copy onto paper. First ,
there's th e im pact type, in w hich a
prin t ele me nt(s) of so me kind
str ikes an in ked ribbon to imprin t
a cha racter (l i ke a ty pewriter).
Then there are the thermal un its
t hat use a heat-sensit ive pape r.
Here, th e characters are formed by
inc reasi ng t he te mperature of a
parti cul ar area on the pape r. Next
we h ave elect rostat ic pri nters :
This type uses a specia l elect ro
sensitive paper to fo rm characters
by burn ing them into the paper.
And fin ally, in k-jet printers, w hich,
as th e name imp lies, spray in k
o nto the paper.

By far, the most po pu lar type is
the impact prin ter. Impact p ri nters
are fast , and the print quality can
be outstanding. And better stil l,
n o specia l paper i s required.
About the only disadvantage of im
pact printers is that t hey are no isy.
W hi le a signif icant amount of engi
neering goes into no ise redu cti on,
the noi se has not been (and never
w il l be) eliminated .

In co ntrast, thermal and elec
trostat ic prin ters are almost sile nt
and low in cost. But they req uire
special paper and the pri nt con
trast is usually poor. The output of
many of the low-cost types is not
tr uly sui tab le for profession al ap
pl icat ions; th erefore, the impact
type is gene rally preferred. The ir
spee ds are reaso nab ly hi gh and
the out put pr in t-qu ali ty is exce l
lent. Even multiple copies can be
made w hen carbon paper is used.
For most app lications, an impact
pr inte r is the way to go!

Impact printers
There are two basic types of im

pact p rinters: dot-matr ix and
fo rm ed-character printers (such as
da isywheel ty pes). A dot-matri x
printer fo rms characters on a page
by print ing them aspatt ern sof t iny
multipl e dot s. The characters are
created with a grid (matrix) of dots
that are pr inted on the paper. The
greater the number of dots used,
the higher the defin iti on and the
bette r the qual ity of the pri nted
character. The bi g adva ntage of
dot-matrix prin t ers is the ir hi gh
speed and low cost. W hen a small
dot matr ix (5 x 7, 7 x9, or 9 x9) is
used , characte r qu ali t y is o nly
moderate . Larger dot grids (9 x 18,
9 x 24, 18 x 48) give superb defini 
t ion and pri nt qu ality.

A relatively new type of impact
printe r, called Near Lett er Qual ity
(NLQ) printer, is really a dot-matrix
machine t hat is capable of creat ing
a letter-quali ty o ut put. Figure 1
shows an examp le an NLQ type
printer-th e Printek (1515 Towline
Road, Ben ton Harbor, Michiga n
49022) models 910 and 920. Dot-
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mor e than adequate . Its lower cost
and hi gh er speed are id eal fo r
print ing large vo lumes of tab ular
numerical data .

There are, of course, other fac
tors t hat may inf lue nce yo ur
choice of p rin ter s. For instance,
th ere's th e type of p rinte r inte r
face, eithe r serial o r parall el , th at
yo ur co mpute r uses. M ake sure
th at t he p r in t e r yo u se lect is
e q u i p pe d to co m m u n ic ate
t h ro ug h t hat ty pe of in t erf ace.
Otherwise, you'll get nowh ere. R-E

You can count on Con sol idated Electronicsto
hav e tho usands of name bra nd part s you need
at the lowes t pri ces. Common or hard to find.
w e have w hat you want w hen you need it .
Your orde r is qui ckly and accurately expidited by
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printer fo r word-processin g ap
pli cation s, w he re yo u mu st create
letters, mem os, repo rts and ot her
suc h docum en ts, a letter-quality
pr inter i s p robab ly yo ur bes t
choice . But reme mber, you pay fo r
th e qu ality in lower spee ds and
hi gher pri ces.

If your appli cati on does not re
quire maximum print qu ali ty, yo u
can probably get by wi th a dot
matri x machin e. For exa mple, if
yo ur output is mostly numeri cal in
nature, a dot-m atri x prin t er is

m atri x printer te chno logy now
permits printin g with fa r more
dots in the matr ix. In addit io n to
usin g more d ots, th e dots are
p rinted tw ice and are also slight ly
ove rlap ped.

Th e resul t is an exce pt io nal ly
hi gh- qu ali ty character that is often
h ard t o d is t i ng u is h fr om th e
characters printed by a daisywh eel
unit. Of co urse, there is a pri ce to
pay fo r th e hi gh quality of th e
prin t: th e spee d is redu ced wh en
co m pa re d t o other do t -rn at r ix
units-alth ou gh it 's sti ll much fast
er th an a formed-character pri nter.
However, most NLQ printers allow
you to pri nt in sever al modes. For
example, a draft mode will print
with a less-d ense matrix, but at
hi gher spee ds than the den ser
" lette r-q uality " mode. Whil e such
printers are higher in pri ce t han
more co nve nt io n al do t-m atri x
units, you get so mu ch mor e for
your mon ey. And mo st of th ose
pr in ters also have graphics-o utput
capabilit ies as well.

Th e h igh est quality printers
avai lab le today are t he fo rme d
cha rac te r pr inters, o r Letter
Quality Printers (LQ P). These de
vices wo rk in mu ch th e same man
ner as a typewri ter, in that a fully
fo rmed character is pr inted on th e
paper (no dots). Each character is
formed on one leaf or petal of a
pr in t wh e el , thimbl e , or
daisywheel. (We should not ne
glect to note that t he daisywheel is
usually interchan gable-it can be
repl aced with a wheel that pr ints a
diff erent fo nt.) The daisywh eel (o r
thimble) rotates to select the desir
ed character, whil e an elect rically
driven soleno id hammer tap s th e
appropriate petal against t he rib
bon , w hich then co ntacts th e pa
pe r. The result is a hi gh -qu ality
typewriter-like o ut put. But , w hile
the print qu ali ty is except io nal, the
spee d is not. It takes time to rot ate
the daisywheel into positi on and
prin t t he cha racte r. As a resul t ,
formed-character printers are sig
nifi cantl y slowe r th an dot-m atri x
types.

Ho w ever, f orm ed- ch ara ct e r
printers are w ide ly used in bu si
ness wh ere a hi gh-quality output
is required . The choice between a
dot-m atrix o r a form ed-character
prin ter will largely depend on you r
needs. If you are goi ng to use th e
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Collecting antique rad ios
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COLLECTING OBJECTS FRO M A BYGONE

era is as old as t ime itself. Such
ob jects are often refe rred to as ei
t he r an tiques o r junk-dep end
ing, of co urse, on w hethe r you' re
buying o r selli ng . Since Wo rld War
II , al l k inds of co llectables have
come in to their own-coins and
stamps , fo r instance, are o ld favor
ites. But that 's not w hat we' re
go ing to talk abo ut-after all , th is
is an electronics magazi ne !

The anti que-rad io hobby is dif 
fere nt fro m othe r " co l lect i ng"
hobbies. W it h radi os, unli ke ot her
co llectables, yo u are not as likely
to get rip ped off by un scrupulou s
characters w ho deal in "fakes ."
Wh il e makin g an auth enti c-look
ing reprod uct io n of an ant ique-ra
di o cab inet is po ssibl e, th e same
does not hold true for the tubes
and other chassis compon ents!

Am erican antiques are objects
conside red by kn owledgeabl e co l
lecto rs to be over a hundred years
o ld . Clearly, if that t ime f rame we re
applied to o ld radi os, there wo uld
be slim pi ckin gs for co llecto rs.
Even the set used by Ma rco ni in
1888 wo n' t be co nside red a t rue
ant ique for a few years!

Many ant iq ua ries - t hose who
deal in o r study antiques- divide
t he items in t o categor ies:
ant iq ues, semi-a ntiq ues and
collectables. (Although there are
no hundred year-ol d rad ios in my
limi ted co llection, th ere are a few
that can be called semi-antiques !)

A look at early radios
It wasn't un ti l the mid-1920's that

comp lete rad ios, like the Cros ley
Mode l 51 shown in Fig. 1, became
avai lab le to t he general pub l ic .
Co rpo rate content io n seemed to

FIG.1

hamp er th e growth of th e indust ry.
Designs, innovati on s, and patents
were not generously shared by the
early rad io manu f acturers-huge
lawsui t s, which ti ed up production
for months, were not uncommon
in t he earl y days of radio .

Improvements and new inven
ti ons came fast in those early pi
oneer days . Back th en , th e average
person had a bett er working
kn owl ed ge of radi os than now.
Those peopl e w ho got in at the
begi nning were able to follow ad
vances in the industry. An y radio
rece ive r was pr etty mu ch a do-it
yo urse lf p roj ect ; anyo ne inter
ested in radio coul d read a sche
mati c in those developing days.

The early enthusias t knew if he
wanted to hear w hat was " on th e
air," he wo uld have to build his
own se t. The refo re, w hat he
wo und up w ith was a custom-b uilt
set . A wea lt h of in fo rm at ion and
parts was availab le in early radio
pub licat io ns. And as radi o pro
gressed, co m p lete info rmati o n
and schemat ics we re offe red .

In th e early 1900's th ere was litt le
co mme rcial interest in rad io-de
spite th e development of the two
and th ree-eleme nt tubes (diodes

and tri od es).
After World War I, th ere were a

number of produ ction portabl es
on the mark et that came complete
wi th cabinet and tubes (two WD11
tubes). Whi le th ose sets app eared
to b e sm al l p o rtabl es, t hei r
portability was cert ainl y limited.
The aerial, gro und, as we ll as bat
ter ies and earpho nes, were con
nect ed to terminals on th e fro nt
panel . Th e Cro sl ey Mo de l 51,
(shown in Fig. 1) was one such set.
That boxy-lookin g radi o (w it h a
cabin et th at measured abo ut ten
in ch es across) co ntained 1.5-vo lt
DC tubes and was battery-oper
ated . Even at that time, only about
a quarter of th e homes in America
were "w i red ." So th e need for bat
t ery o pe rate d se ts prevail ed
through most of th e late 1920's and
we ll into th e 1930's!

The st ock market cr ash and
great depression of that era had
littl e effe ct on the evolution of ra
di o. By1929, most new hom es and
many old ones were bein g w ired.
And with th e licen sing of more and
mor e br oadc ast stat io ns, th e sale
of commerci all y-built radi os be
gan to grow. The bi g corporatio ns
settl ed many of th eir di ff erences
(Some we nt all th e way to th e Su
pr eme Court. )

By1920, Gr igsby Grun ow, fo r ex
amp le, so ld 1,000,000 Majesties
(see Fig. 2). Most old radi os, as
we ll as other manufactu red prod
ucts, had characte r right thro ugh
th e 1930's. (Civil ian radio -produc
ti on was redu ced during th e early
1940's-the years of World War II).

There were small AC-powered
models w ith cabi nets less than a
foot wide that could fit on top of a
br ead box (fine collecto rs' itemsor



FIG. 2

conversation pieces). Those small
antique radios, calle d "midget re
ceivers" are mu ch in demand- the
small cab inetsare relatively easy to
restore.

Du ri ng th e 1930's the midget ra
d io was the indust ry's answer to

the depression. W hile f ideli ty may
have been sacrif iced in those mod
els (w ith t he ir smal ler speakers),
by today's standards, the ir sound
quality is above average. The mid 
get rad io is the fo reru nner of the
mod ern tab le models.

The radi o ind ust ry in the early
1930's ho ped t he mi dget radi o
wo uld repla ce the mill ion s of "an
tiq ue" radios of t hat era . (But with
it s cost of around $100.00, l isteners
we re holdi ng o n to t he ir o lde r
mod els.) Those custom mail-order

FIG. 3

o r kit radios that we re cons idered
ant iq ues in t he ear ly thi rt iesw ill be
hard to come by to day. The set
shown in Fig. 3 is an early ant ique
rad io. However, unli ke th e set in
Fig. 1, its termi nals fo r connecting
the batte ries, earphones, etc , are
in side the box.

The radi o in dustry hop ed to in
du ce those not enjoying modern
radi o to di scar d t hei r obsolete
equipme nt , and jo in th e listeners
of mod ern rad io . For radio deal
ers, th e big prof it was in th e con 
sole . At least half of the market st i ll
want ed, o r could affo rd th e big
console radi os. The massive cab
ine t w it h hu ge dynam ic speakers
and two sho rtwave bands was a
prestigiou s addi t ion to the home
in t he t hirt ies. (How many tu bes
yo u had in yo ur radio became as
important as how many cyli nde rs

- yo u had in your car !)

Buying antique radios
O ld radi os t hat can be called an

tiques can be bou ght for as littl e as
$5.00! You mi ght even find a f ree

co ntinued on page 112

This unique,line of 121ighfweight and
comfortable precision cutters, p liers and
cr impers are specla liy adapted to meet
the demanding requirements of the
electronic industries.Ali the tools fea ture
custom contoured ribbed handles wh ich
provide a non-slip gripping surface,and
specially des igned lifetime return springs
which eliminate operator fati gue.

Precision Pliers,Cutters
and Crimpers

3455 Conner Street. Bronx. New York. 10475. U.S.A.
Telex 125091 OKNYK.Telex 232395 OK NYUR.

Phone (212) 994-6600.
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NEWIDEAS
Musical telephone ringer

Signature

I agree to th e above terms, and grant
Radio-Electronics Magaz ine the right to
publi sh 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 material and
that its publication does not violate any other
copyright. I also dec lare that this material has
not been previously published.

Title of Idea

NEW IDEAS
This column is devoted to new ideas, cir

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

All published entries, upon publication, will
earn $25. In addition, for U.S. residents only,
Panavise will donate their model 333- The
Rapid Assembly Circuit Board Holder, having
a retail price of $39 .95. It features an eight
position rotating adjustment, indexing at 45
degree increments, and six positive lock posi
tions in the vertical plane, giving you a full ten
inch height adjus tment for comfortable work
ing.5

4

19 Ie. q

SPK R.l
8JL

FIG.l

le i
A '{- 3- J?:ISo

R7 +'1V
3,?ok.

02
IN?.4A

Rn
2.'21<.

4 S

Dl
1~30.q.A

<. ~ R8
IOp.F l OOk.

2.

+4v----I.

1<. 2.
TC.M \512A

Tt: L~~kONE{- 8
Lt "-J E: • 6:0(..-..........M~

(4
I..tIF

+'1\1

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

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

THE DEVELOPM EN T OF ics H A S

brought w it h it many novelty ci r
B cu its and gadgets. And ofte n those
z circu its se rve no purpo se othe r
~ than to ente rta in . Alth ou gh thi s
b tel eph one-r in ger circuit is a novel
~ ty, it doesn 't fa ll into that catego ry.
w
6 The me lo dy rin ger can be used in
Ci place of, o r as an ex te ns io n to ,«
a: yo ur present rin ger syste m .

90

When th e ph on e rings, th e cir
cuit w ill pl ay one of twenty-eight
t unes (as selec te d by t he user) . The
tunes are certainly a ste p above
th e o ld cl an gin g bel l-whi ch at
times can be quite start ling . Some
of the tunes, whi ch are listed in
Table 1, are ideal fo r spe cia l occ a
sio ns, adding another dimension
to the ci rcuit's man y uses.

Print Name

Street

Date

Zip





r------------------------------------------------,: Electronics Paperback Books :
: Quality Paperbacks at Affordable Prices :
I I
I I

I

o COM MUNICATIONS.
$7.50. Covers most
modern commumcanon
systems . Line , micro
wave . submanne. sat
eune. digital multiplex.
radio & telegraphy .

o 28 TESTED TRAN
SISTOR PROJECTS.
$4.2 5.

D FIRST BOO K OF
H~F1 SPEAKER EN
CLOSURES. $4.50 .

o COUNTER DRIVER
& NUMERICAL 
DISPLAY PROJECTS.
$4.50. Features ap
pucetons & projec ts
uSing venccs types Qf
oumencar-drsptay de
vices

o SOLID STATE
NOVELTY CIRCUITS.
$3.50.

o ELE CTRON IC TIM
ER PROJECTS. $5.00.
Tim ing circuits for
almost any application
the experimenter mig ht
need , A most valuable
reference .

o SEMICONDUCTOR
TECHNOLOG Y. $5.75.
Everything you always
needed to know about
soltd-state cevces In
one volume

C ALTERNATING
CURRENT THEORY,
$5.75. Alternat ing cur
rent theory WIthout
which tbere can be no
comprehension of
speech. music . radio.
Of Television.

o THE SIMPLE
ELECTRONIC CIR·
CUlT & COM ·
PONENTS. $5.75. All
the fundamental theory
needed to lead to a full
understand ing of the
simple electronic circuit
and Its components

o MICROPROCESS·
ING SYSTEM & CIR·
CU lTS . $7.50. A tru ly
ccrrorebenswe guide
to all of the elements of
a mc roprocessirq
system .

o REMOTE CON 
TROL PROJECTS.
$5.00. Bac o-controt
mtra-reo . VISible light. &
ult raso nic systems are
all included , along with
methods of appl)'lng
them .

o ELECTRONIC
TEST EQUIPMENT
CONS TRUC TION .
$4.50. Construction de 
tails of a wide range of
test equ ipment the ex
perimen ter can build at
home

o AN INTRODUC
TION TO RAD IO DX
ING. $5.00. LIsten, in
your home. to broad
casts ongln atlng
thousand s of mi les
away. Tells how you
can do It

----

o AN INTRODUC
TION TO VIDEO .
$5.00. Perfect for the
person just abou t to
buy a VC A. DIscusses
pres & cons of the var
ious forma ts : video
discs ; videote xt, tape
copyi ng and more .

o CRYSTAL SET
CONSTRUCTION.
$4.50. Packed full of
easy to duoucateoe
signs for crystal radiO
recewers

o CB PROJECTS.
$5.00. A number of
useful and interesting
de~ns for CB
accesscnes. Speech
processor. interference
fille r & more.

D RADIO STAT10NS
GU IDE . $4.75. Com 
orenensve hstltlg of
transmitte rs around the
world . Presents toea
non. freque ncy . power.

D LONG DISTANCE
TV RECEPTION
rrvoxi FOR THE EN
THUSIAST. $5.00.
Practical & au
moratanve introd uction
to this unusual aspect
of electronics .

o THE PRE 
COMPUTER BOOK.
$5.00 . Aimed at the
absolu te beginner WIth
noknowledge of corn
puters . A ron-tectmcat
dscussion that he lps
you enter the computer
work! painless ly.

o BASK: & PASCAL.
$4.00 . Takes BASI C &
Pascal and develops
pi"ograms in bo th lan 
guages simultaneously.

o ANTENNA PRO.
JECTS. $5.00. Covers
prectcat antenna de
signs inCluding active.
'cop & temte types that
are easy & inexpensive
to build

o FIRS T BOOK OF
TRANSISTOR EQUIV·
ALENTS. & SUB
STIT UTES . $3.75.

o PRACTICAL COM
PUTER EX·
PERIMENTS. $4 .50.

o POPU LAR ELEC
TRON IC PROJECTS.
$3.75.

D PROJECTS IN
OPTC).ELECTRONICS.
$5.00.

o PRACTICAL ELEC
TRON IC BU ILDING
BLOCKS-Book 2.
$5.00. Cireuits that pro 
cess signals . Combi nes
with those in Book t .

o EL ECTRONIC
HOUSEHOLD PRO.
JECTS. $4.50.

o EL ECTRONIC
MUSIC PROJECTS.
$4.50.

o RAD IO CIRCUITS
USING IC·S. $4.50.

o SINGLE IC PRC).
JECTS. $4 .25.

o RAD IO CONTROL
FOR BEGINNERS.
$4.50.

[] ELECTRONIC
GAMES $4.50.

o PRACTlCAL ELEC
TRON IC BUILD ING
BLOCKS-Book 1.
ss.eo, All electronics
circuits cons ist of sim
ple bui lding blocks.
When you know now to
make the block s you
can easi ly crea te your
ownprojects .

o SPEC IAL OFFER Book 1 & Book 2
PRACTlCAL ELECTRONK: B UILDING BLOCKS.
$9.[10. ShIpping Included. Save $1.75.

o LINEAR IC EQUIV ·
AL ENTS AND PIN
CONNECTIONS. $8.25.
Shows equ ivalents & pin
connection s of a popular
user-onented select on of
hnear ICs

o HOW TO MAKE
WALKIE TALKIES.
$5.00. Descnces equip 
ment for low -cow er
handheld operation
112 pages of must
reading for the dedi '
cated expe nmen ter.

o ELECTRONIC
CALCULATO R US
ERS HANDBOOK.
$3.95. Presents formu
lae data . methods of
calculation. conversion
factors & more from the
View of the calcul ator
use r.o INTERNATIONAL

TRA NSISTOR EQUIV
ALENTS GU IDE .
$7.50. Products of
more than 100 rnan 
utecturers are listed &
cross-referenced With
poSSIble replacements

o PRAC TICAL ELEC
TRON ICS CA LC ULA
TIONS AND FORMU·
LAE. $7.50 . A basic
reference wo rk that
bridges the gap be 
tweenconprcateo
technical theory & cut
and tned methods.

o 30 SOLDERLESS o MODERN OP-AMP Q ART OF PRO. o ART OF PRO.
BREADBOARD PRO. PROJECTS. $5.00. GRAMM ING THE 16K GRAMMING TH E 1K
JECTS BooK·1 . Wide range of speoar- ZX81 . $6.25. "rope s m- ZX8 1. $5.00. How to
$5.75. Whe neve r possi - IZed co-amp circuits in- elude full screen , scroll- use the features of the
ble the same parts are cluding e-noree.10- mg. PEEK & POKE , ZX8 t in programs that
used In seve ral pro- o stcrnoo. ultra -hi input plus actual wor1r.ing lit the 1K mac hine and
jects . Even a first -time Imped ance, etc . p-oqrams. are stili fun to use.
bUilde r can comp lete
these CIrCUIts o MULTI·CIRCUIT o THE 6809 COM - O INTRODU CTION

BOARD PROJECTS. PAN ION . $5.00. Writ- TO BASIC PRO-
D HOW TO GET $5.00. 21 fairly simple ten for Ihe average GRAMMING TECH·
YO UR ELEC TRON IC proects that can all be assembly lang uage NIQUES. $5.00. Based
PROJECTS WORK- bunt on a sIng le programmer. A diSCUS· on author's own expert-
tNG . $5.00. Helps yoo pnntec-cncuit board . All srcn of 6809 features & once in rearnmq BAS IC
troubleshoot and repair are powered by a 9V reference wor1r. for the and helpi ng others to
home -built projects of battery. 6809 proqrammer. learn to prog ram .
every oescnonon. o IC PROJECTS o PRACTICA L COM - O A MICROPROCE5-
o MINI·MATRIX FOR BEGINNERS. PUTER EX· SOR PRIMER. $4. 50.
BOARD PROJECTS. $5.00 . Inexpensive dlg l- PER IMEN TS. $4.50. Painless approach to
$5.00. A vanety 01 pro- tal and Irnear IC's are Fills in backg round to compu ting fOf the be-
jeers that can all be used to assemble tt us mcrop-ocessor by con- ginner. Stec -by.step
built upon a mini-ma triX serectonof Circuits m- Structlng typical compu- explains computer oo-
board that has 10 stnps tended for the be- ler Circuits USing ors- eranons and assembly.
and IS 24 totes long gmner . crete logic compone nts .

o INT ERNATI ONAL

I ~~~.;~~~A';'~~TS
you find substitutes for
Ihe many different
types of semiconductor
oicoe s m use today.

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 240, Massapequa Park, NY 11762

RE 2/ 85

Name _

Address _

City State -LZIP _

Number of books ordered D
Total Price of Books $, _

Sales Tax (NY State Residents) _

Shipping (75¢ 1st two books, 30¢ ea additional) _

TOTAL ENCLOSED $, _
L ~
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Find out more abou t
high-resolution di sp lays,
low-resolution d isplays,

and everyth ing in
between. The story
begins on page 13.
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7 Seiko's New Wrist Computer
When Dick Tracy takesa look at this newest innovation from Seiko-a
"wrist computer"-he's sure to turn green w ith envy Mark Stern
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The conclusion of Machine Code Development System for the Timex
Sinclair 1000 will appear in the March issue of Computer Digest.

10 Basicode
Get free softwa re via shortwave radio! Herb Friedman

13 High-Resolution Color Monitors
There's more to computer d isplays than meets the eye.
Herb Friedman

I

ON THE COVER
Just about everyo ne knows abo ut Dick Tracy 's w rist radio . Well,.a
new innovation from the people of Seiko has left that once
speculative device in the dust. The innovation is a tiny "w rist
co mputer" complete w ith an LCD wrist-watch-like readout, a
pocket-sized keyboard, and 2K of RAM. See page 7.

Comput erDigest is publishe d monthly as an insert in Radio-Electronics magazi ne by Gernsback Publications.
lnc ., 200 Park Avenue South , New York. NY 10003. Second-Class Postage Paid at New York, N.Y. and additional
mai ling offices . All rights reserved. Printed in U.S.A.

A stamped self-addressed envelope must accompany all submitted manuscripts and or artwork or photographs if
their return is desired should they be rejected. We disclaim any responsibility for the loss or damage of
manuscripts and/or artwork or photographs while in our possession or otherwise.
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LETTERS

NO COMMODORE PRINTER
PROBLEMS

Our company, Martec
Associates, Inc., sells a dot -matrix
printer togetherw ith the Cardco,
Inc. Card + interface for the
Commodore64 and VIC 20
computers. Natural ly, we were very
interested by Herb Friedman's
article in the September issue of
ComputerDigest, "Printer Delay
for the Commodore 64."

A phone call to Cardco yielded
the following information. In 1983,
Cardco changed their ROM due to
a problem like the one described
in the article. However, since then,
they have not had any problems. Is
it possible that Herb Friedman
used an old Cardco CARD?
Arthur Kingsnorth, Vice President,
Martec Associates, Elk Grove
Village, Illinois

Although both the Commodore
co mputer and Cardco interface
were bought shortly before the
article was prepared, it is possible
that the Cardco interface was
sitting around in stock for some
time and therefore contained the
old ROM. The Customer Service
Department at Cardco assures us
that all problems have been
corrected with the printer adapter.
If anyone runs into a situation like
the one Herb Fried man did,
Cardco w ill gladly replace the
defective interface if it is sent to
the Customer Service Department
at Cardco (300 S. Top eka, Wichita,
KS 67202) along with proof of
purchase and a description of the
problem.

TI COMPUTERS
You say that you're not "just

another computer magazine." Well,
so farall you do is talkabout the
same things that the other
computer magazines do.

I have a TI 99/4A, and I haven't
seen anything written about it in

4 ComputerDigest - FEBRUARY 1985

ComputerDigest. For that matter, I
haven't seen much written about it
in any of the other magazines. That
is one of the reasons that I'm
writing this letter. I would like to
know how to make a phone
modem, and a few other things for
my computer. I'm sure that there
are many more people like me that
have a TI 99/4 computer.

I enjoy Radio-Electronics, but
if ComputerDigest is going to be
like the rest of the computer
magazines, thenwe can do
without it.-Brian E. Sparling,
Northfield, IL

If you're a TI ow ner and think
you have an article for p ublication,
consider this an open invitation for
you to let us know about it.

PUBLISH YOUR PROGRAMS
The Blacksburg Group writes

and produces books about using
smal l computers. Since 1977, we
have developed over 60 titleson
electronics and computer
subjects, and our books are
published by majoru.s.
publishers .

One of our new projects is the
collection and publication of
useful engineering and scientific
routines and subroutines. We know
that many peop le have written
interesting programs to solvea
specific problem or because they
couldn't find a special routine they
needed. Our book gives these
people a way to share their
programs with other scientists and
engineers so that otherscan
benefit.

Useful programs include those
that do graphing, numerical
analysis, statistics, equation solving,
3-D plott ing, controlling real-t ime
clocks, controlling analog
converters, and so on. Weare
interested in almost all programs
that could be used by scientists
and engineers to answer specific
or general needs. We know from
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LETTERS
personal experi ence that most
people don 't w ant to become
professional p rogrammers just to
beab le to use a computet so we
strongly feel that a col lection of
useful p rogram segments w ill be
invaluab le.

If reade rs are interested, they
should w rite or call us first, and
we wil l send them guidel ines and
other information about subm itting
a program or sub routine. Our
number is 703-951-9030 (which is
in the Eastern time zo ne).

Right now we're part icularly
interested in BA SIC-language
programs for popular desktop
comp uters. This is NOT a vanity
publi catio n, and authors retain the
copyrights to their material.
Jonathan A. Titus, PhD, President,
The Blacksburg Grou p, Inc. PO Box
242, Blacksburg, VA 24060

continued

Thanks for the information
we 're happy to pass it along to our
readers.

Competition
I'd like to make what I think is an
important point that we'd all
better unde rstand . I know nothing
at all abo ut spectator spor ts, and
cou ld not care less. I think that it
was for that reason alone that my
young son developed his own
interest, and learned to quote the
batting averages of every football
player in the major leagues. It gave
him the opportunity to know
something that I d idn't. He once
challenged me to ask him any
question abo ut baseball, so I
asked him how far it was between
first base and home p late, and he
became angry "What kind of
question is that?'

Being an old electronics nut
myself, he shied away from that
field until he realized that my
knowledge of com puters was
miniscule. He jum ped on that too.
He became an overnight computer
"expert" and kept asking questions
of a technical nature that he
already knew the answers to . I
quickly caught on to the game,
and began to seriously read~nd

wonder of wonders-to
understand, thanks to

ComputerDigest.
Things are beginning to settle

down now around the house.
We're starting to learn more
together and we're enjoyi ng it
more all of the time. Just thought
you'd like to know. Keep up the
good w ork.-JP., San Francisco,
CA. .....CD~

COMPUTER PRODUCTS
For more details use the free

information ca rd inside the back cover

PRODUCTIVITY TOOL, Speed Key, is
designed for business software
programs and languages. It makes
them easier to leam and to be
customized to each user's spec ial
needs . Speed Key supports the
foll owing business-appl ication
programs: Lotus 1-2-3, WordStar,
MultiPlan, SuperCalc, VisiCalc, dBASE
II, and IBM's DOS and BASIC
prog ramming language.

With Speed Keyand Koala's touch
tablet, a user can bypass the standard
computer keyboard to run the lead ing
business-software programs. Speed
Keyconverts the Koala touc h table t
into a custom keyboard w ith up to 37
programmab le function keys and a
cursor controller w ith the features of a
"mouse" pointing device.

Each Speed Keyoverlay has 36
squares, wi th each square representing
a soft key designed to give spec ific

CIRCLE 21 ON FREE INFORMATION CARD

instructions to the IBM PC or IBM PC-Xl
When a softkey on the overlay is
p ressed, the computer and
application software wi ll think that the
user is typing on the comp uter

keyboard. Thus, the user does not
have to remember lengthy comman ds
and multiple keystrokes requ ired by
w nventional keyboard s.

Speed Keyhas a suggested retail
price of $99.00.- Ko ala
Technologies Corp., 3100 Patrick
Henry Drive, SantaClara, CA
95052-8100.

GRAPHICS SUBSYSTEM, the model
DT2750, is a full-color raster subsystem
that allow s any Q-Bus processor to
generate and display mixed graph ics
and alphanumerics on a monochrome
or stand ard RGB color monitor.

The model DT2750 contai ns a 192K
grap hics-d ispl ay memory that
organized as two ind ependent d isp lay
buffers w ith 512 x 512 x 3 p ixels each.
The framesize may be j umpered to
512 x 156 x 3 pixels. The 3-b it depth
perm its d isplay of eight colors at one
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tim e, selected via a lookup tab le from
a palette of 512 co lors. When used
w ith a monochrome monitor, there are
eight levels of gray scale availabl e.

Applications for the model DT1750
graphics board are found in p rocess
moni toring and co ntro l, med ical

electronics, b usiness graphics, and
visual network co ntrol. It is priced at
$1995.00.- Dat a Translation, 100
Locke Drive, Marlboro, MA 01752.

EDUCATIONAL SOFTWARE GAME,
States & Traits, challenges families and
ch ild ren ages nine and above to
sharpen their knowledg e of United
States geography, history, and current
trivia.

The map-maker/user has two
options: In "states," he or she charts
states into their proper locat ions on a
co lorfu l master map. In "traits," the
cartog rapher's challenge is to p lot
topographic al features into their
cor rect geographic pos ition s and to
answer questions on U.S. landmarks,
histo ry, and trivia.

Players can choose to test the ir
geograph ic knowled ge of the wh ole
United States, or to concentrate on
one of four regions. If the p layer
selects "states," the labeled outline of
a state ap pears on the screen next to a
map of the total U.S. or region. Using a
joystick or keyboard, the p layer then
leads the state to its correct position

t"oY. s t . t.
unto tM MaP.

Pr~ss jA'"IRUUIlIfJ to •
'... · f J t ~. a

nl:'/~f:n. loonu. : • I it
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on the map. The state appears to
"march" across the country as the
player moves and charts its cou rse.

In the "traits" portion of the game, a
map and a question appear on the
screen. State cap itals, neighb oring
states, histor ical facts, and current
events are all fair game. To answer, the
user d raw s an arrow to the correct
state. For exampl e: "What state c laims
fame as the boyhood home of
Abraham Lincol n?" The p layer must
point to the state of Illinois. States &
Traits is priced at $44.95.
Designware, 185 Berry Street, San
Francisco, CA 94107.

THIS SPACE CONTRIBUTED AS A PUBLIC SERVICE
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DATA-ACQUISITION BOARD, the
DASH-16, is a high-speed, pl ug-in
data-acquisition board for the IBM PC
and other b us-compatib le computers.

DASH-16 provdes 12-b it N D
conversion and speeds up to 40,000
samples per second, with transfer to
memory at that speed using DMA
(level 2 or 3). Sixteen single-ended or
eight d ifferential analog input channels
are availab le (switch selectable), as is
an instrumentation amp lifier w ith
swi tch-selectab le gains of 0.5, 1, 2, 5,
10, and a special "user gain" for
specific application gain requ irements.
Data conversions may be init iated by
the program, an internal timer, or by an
external trigger. Converted data may
be transfered by program interrupt or
DMA. The interrupt and DMA modes
support backgrou nd operation. Input
vo ltage range is ::':: 10 to ::':: 0.5 volts .

The DASH-16 is priced at
$895.00.-Met raByte Corp.
254 Tosca Drive, Stoughton, MA 02072.

Adefense against cancer can be
cooked up inyourkitchen.

There is ev idence that
·-=~~==-",.....,..---,diet and cancer are related.

Follow these modifica-
. tions in yo ur daily die t to
.reduce chances of gett ing

zancer.
• Eat more high-fiber

foo ds such as fruits and
vege tables and who le

grain cereals.
2. Include dark green and

deep yellow fruits and veg
etables rich in vitamins A
andC.
3. Include cabbage, broc
co li, brussels sprouts, ko hl
rabi and cauliflower.
4. Be moderate in con
sumption of salt-cured,
smo ked, and nit rite-cured
foods.
5. Cut down on total fat
intake from animal sources
and fats and oils.
6. Avoid obesity.
7. Be moderate in co n
sumption of alcoholic

beverages. *
No one faces AMERICAN

CANCERcancer alone. • SOCIETY'
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SEIKO'S NEW
1ST

COMPUTER
It had to happen, and Seiko did it... Heres a look at the new Wrist Computer!

Marc Stern

- Ifyou've been fo llow ing Dick Tracy through the years,
you've pro bably seen him talking to Sam, his sidekick,
on his wrist radio. Well, today that can be updated.
Instead of talking to Sam on his wrist radio, Dick Tracy
wi ll probably use his wrist comp uter to exchange
information w ith him.

Although that may sound like science fiction, it really
isn't because of a recent development from Seiko, the
people w ho normal ly bring you high-qual ity watches
and mini-televisions, among other things.

Seiko does it
The Seiko Oatasraph system, which consists of a

wrist module, pocket keyboard, and co ntroller is the
result of several years of development by the Japanese
electronics giant Hattori Corp. It relies on large scale
integration (LSI) techniques and the first use of
inductive w ireless transmission technology in the
co mputer industry

When you first look at the wrist modul e, you'l l notice
that it isn't especia lly unique-looking . In fact, it looks
just like a watch (which is w hat you'd expect from
Seiko). It's w hat the co mpany has d one wi th
techno logy and how they have managed to squeeze
some computing power into a w rist-sized package that
sets it apart from all the other w rist watches of the
w orld.

The wrist module
The basic component of the informat ion system is

the wrist module. It contains five CMOS LSl lCs that
includ e a four-bit central p rocessing unit; a 2K RAM,
and three d isplay d rivers for the liq uid-crystal di sp lay
A block diagram of the w rist module is shown in Fig. 1.

The LCD readout consists of a 10-column by four-row
matrix that has a resolution of 1,400-pi xels. The LCD not

only serves as the d isplay for the computer, but-as
you would expect of a watch manufacturer- it also
displays all the timekeeping functions, including day,
date, chronograph, and alarm. It is powered by a
lithium battery that Seiko claims w ill supply power to
the w rist modul e for 1.5 years.

FIG. 1-THE DISPLAY MODULE conta ins an LCD display, two
display drivers , a master display driver, CPU and 2K of RAM, a
loop antenna and a buzzer.

The keyboard module
Data is entered into the w rist module by a pocket

sized keyboard unit. The keyboard measures on ly 5Y2
x 2% x 5/'6 inches, and contains 61 -keys through
w hich data is input to the wr ist modu le. The w rist
module itself has on ly four buttons that are used to
access pre-programmed funct ions. So, asyou can see,
the keyboard is an important device. You can use the
keyb oard unit to input notes, calculations, etc. into the
wrist module. You can even store telephone numbers,
appointments, and just abo ut anything else in the
device.

Data is transferred from the keyboard unit to the
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the UC-2200 control ler. Commu nicating induct ively, the
controller uses the w rist module as its display device.
As shown in Fig. 3, the UC-2200 controller contains an
8-bit CMOS Z80-equivalent microprocessor. It boasts
not only a complete, typewriter-style QWERTY
keyb oard w ith function keys, but also a dot -matrix
mini-printer. The control ler also features 4K of RAM

FIG. 2-THE KEYBOARD MODULE contains the keyboard , a
keyboard encode r and transmitter, and a loop antenna.

L .._
THIS IS NOT a wrist watch! It is the display module for the
Seiko Datagraph computer.

LSI IC that handles not only key scan, but also character
generation, as well as w ireless transmission. It runs at a
clock rate of 32.768 kHz .

ROM RAM

1°11°\
ANTENNA

Z80 KEY ENCODER + ~BUZZERCPU
TRANSMITTER

-:t:-

BUZZER '"
PRINTER ROM
CO NTROL (OPTIONAL) -CIRCUIT

PR INTER KEYBOARD

THE UC-2200 CONTROLLER turns the display module into an
a-bit micro-computer. The controller is shown here with an
appl ication ROM pack in place.

memory and a ROM applications pack that includes
schedu ling, a 26K BASIC interprete r, as w ell as other
programs. The ROM can contain as much as 32K. The
entire unit measures only 5 x 7-inches and it can be
powered by alkal ine batteries.

The importance of the Seiko Datagraph system lies
eq ually in its size and capabil ity, as w ell as its method
of transferring data from one device to another. It is the
first system in the ind ustry to employ inductive
transmission and reception techniq ues.

It brings major computer capab ility to a unit w hose
key part-the w rist module-is intended to be w orn

ANTENNA

wrist module through induction. The wrist module fits
on a small plate at the left of the keyboard and
communicates with the controller at a rate of 2048
baud (b its per seco nd). The com munications is
duplex. The keyboard is powered by another lithium
battery that Seiko claims w ill last five years before
replacem ent w ill be necessary.

Looking at the b loc k d iagram of the keyboard
module shown in Fig. 2, you' ll see it is really made up
of two parts . The first is the keyboa rd c ircuit and the
second is the inductive transceiver The transceiver both
transmits and receives data as the b lock d iagram
indi cates. That dual funct ionality is built into a CMOS

KEYBOARD

Master control
Rounding out the Datagraph system is the module

that turns this system into a true 8-bit microcomputer,

FIG. 3-THE CONTROLLER MODULE contains a CPU, RAM,
ROM, an optional ROM containing applications software, a
keyboard encoder, buzzer driver and transmitter, a keyboard ,
printer controller, printer, buzzer, and loop antenna.
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onyour your wrist. And, the system itself is small
enough that it can be easily used by the "man on the
go." Ten years ago, when the first microcomputers were
making their appearance, it was impossible to have a
computer at your fingertips wherever you went. Of
course, that situationchanged about fouryears ago
with the introduction of such transportable computers
as the Osborne I and the Kaypro. But, let's face it, those
computerswere far from conveniently sized for
hauling. Briefcase computers did put true computing
power at your fingertips wherever you went, but they
were still fairly large. However, the Seiko Datagraph
system now puts comput ing power on your wrist-a
very convenient package.

Inductive coupling

Rather than relying on traditional radio transmission
techniques, Seiko chose to use inductive coupling to
transfer data between the various modules. Figure 4
shows the basic approach.

-. \ 1 !a::-
1!1:;;: ;; : :: : i; : :: : : !: : : :: :;':: ::,;: ;;~ A~TENNA COlL

S3) i <z5!m,,",coH
FIG. 4-ANTENNA COILS are used for inductively transfer
ring data between the various modules.

Each module contains an antenna coi l that resonates
at 32 kHz. That frequencywas chosen because the
other clock frequenciescontained with in each of the
modules could be easily filtered out. The bit stream
modulates a 32-kHz signal that is applied to the
transmitting antenna. If the bit is at a logic 1 level, then
the 32-kHz signal is applied to the antenna, if the bit is
at a logic 0 level, then no signal is applied to to the
transmitting antenna. The magnetic field produced by
the transmitting antenna cuts across the windings in the
receiving antenna. The receiving antenna produces a
current in response to the magnetic field. The output of
the receiving antenna is an exact dupl icate of the
original signal applied to the transmitting antenna. The
32-kHz signal is filtered out of the received signal and
the original bit stream is recovered.

An eight-b it digital word is transferred in very much
the same format that is used when two computers
communicatevia a modem. The actual transfer of the
eight-bit digital word consists of a start bit, followed
by eight data bits, a parity b it and finally, a stop bit.

Seiko chose inductive technology for several reasons.
First, it could keep everything inside a hermetically
sealed unit so it is humidity resistant. Second, it helps
to keep the unit portab le because of its small size.
Next, the company chosethis method because of the
ease of interfacing the units. There are no cables to
w orry about and it allows dup lex communication
through one loop. Last, but not least, the technique is
easy to implement and since the circuitry needed to

accomplish it is simple, few parts are needed. In fact,
the data transmission and receiving circuits can be
connected to one antenna coil.

Packaging

None of this would have been possible w ithout
developments in LSI packaging. For instance, all parts
of the transmitting-receiving circuits, other than the
coils and tuning capacitors, are located on a single
integrated circuit.

Look at Fig. 5 and you'll see how the wrist module is
put together. The main substrate-epoxy glass resin
containsthree LSI packages. In turn, a ceramic
substrate, which contains the wrist module's 4-bit CPU
and 2K RNVI, is soldered to the rear. In other words,

V PIEZOELECTRIC
ELEMENT

---------- CASE BACKo GASKET

~ -ANTENNA COIL

~~ELECTR I C
~ CIRCUIT MOOULE

CASE

~.

/'
FRONT SWITCH

PANE L HOLDER

~....-_ _ - --- LCD PANEL

~~~_ _ -::::::::::==:=-- CONNECTOR

REFLECTOR

~ PANEL FRAME

st~
~ CIRCUIT
~SUBSTRATE

~~ BATTERY

~CONNECTO A
~

@.f~~BAnEAY FAAME
~-~ /
~

FIG. 5-CONSTRUCTION OF THE WRIST MODULE.

two substrates contain the five LSI chips needed for
the entire module. This was made possible by a
breakthrough that allowed Seiko to combine two
display and control functions onto an individual
substrate.

Even the pickup loops have been carefully merged
into this plan. They are wound around the battery
frame, eliminating the need for extra space.

With all this, the day of the wrist information system
has dawned and just like DickTracy, we can now have
our own "wrist radios, " but they're rea lly computers, of
course.....CD~
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ICODE
You can get free software via shortwave radio.

HERB FRIEDMAN

-Some things are carved in stone. For examp le, we all
know that as a general rule, cassette-based BASIC
co mputer programs aren't interchangeable. A program
recorded on a Radio Shackco mputer won't run on an
Apple, while an Apple program won't run on a
Commodore 64, etc. Unti l the introduction of a
software system called BA SICODE, the non
compatibility of tape-based computer software w as an
accepted fact for two reasons: First, there is the
cassette tape format. With few exceptions, no two
compu ters use the same kind of electrical signals to
store the programs or data. Second, there are variations
in the BASIC comma nds themselves; ie., the CLEAR
SCREEN command for one computer isn't necessarily
the same for anothe r computer.

When one knows the facts, the problems assoc iated
w ith exchanging softwa re between d ifferent computer
models often appear insurmountable. But as w ith many
things, facts tend to get in the way of real life.

For many years, com puter hobby ists and users in
Europe have routinely exchanged cassette-based
BASIC programs on almost every imagineab le subject.
These included software for games, arithmetic skills,
reading skills (part icularly useful for people w ith
dyslexia), and some rather high-level stuff such as
titrations (chemistry), and even a p rogram that creates a
555 timer circuit on the screen and then calculates the
required values for user-selected frequencies . A nd
there's even software for com puterists interested in
music, such as a graphics program that shows the
correct fingering for guitar chords. (The screen

photographs that appear later in this article illustrate
two of the typical exhange programs.)

"Aha!," you say, "This is too good to be true. There
must be a catch!" Yes, there is a catch . Here in the U.S.
you can't exchange software unless you have a short
wave receiver and a cassette recorder, because the
programs are b roadcast as part of an English language
radio program called "Media Network,"w hich is
transmitted worldwide via short-wave radio by Radio
Nederlands, the independent international short-wave
station of the Netherlands.

And after you have recorded the broadcast, you
must use a specia l translator program to convert the
broadcast into the hardware and software format
required by your comp uter.

Difficult? No. It on ly appears to be difficult. For most
commonly-used comp uters, it's as simp le as pressing
the PLAY button on the cassette machine. The translator
program-which is available for many popular
computers- works on two distinct levels; hardware
and software . It processes the received electrical
signals into the format required by your computer, and
then interprets the handful of non-standard BASIC
statements into the format req uired by your computer's
part icular version of BASIC.

Hobbyscoop

The translator software is part of a system called
NOS-BASICODE, w hich w as developed by Dutch and
other European hobbyists for the "Hobbyscoop"
(Hobbyscope) radio program NOS-the Dutch

FIG. 1-REPRESENTING ONE FULL CYCLE of 1200 Hz, is a
"0" (low) ,while a "1" (hig h) is represented by two full cycles of
2400 Hz. A byte of data uses standard teletypewriter format of
1 start bit (iogic 0), 8 data bits (logic 1), 2 stop bits (log ic 1).

nm-----lJUl TWO FULL CYCLESOF
2400 Hz = 'T' (HIGH)

BIT NUMBER
ro--r.....,..-,

BYTESEQUENCE CODE

1 2 3 4 5 6 7 8---+-

LOG IC0

LOGIC1
....
~ ~ ~I

t; 1 0 1 0 0 0 1 1 := :=1

1-"",",""""-I \" " L_

8TH BITALWAYSHIGH

FIG. 2-THE LETTER 'E" shows the byte sequence code.
You'll find a start bit, seven character bits, the eighth bit and
two start bits, a total of eleven bits.

ONE FULL CYCLE OF
1200 Hz = "0" (LOW)nJ-- -- LJl
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Broadcasting Corporation. Hobbyscoop features news
of new and unusual developments in electronics which
would be of interest to hobbyists. When personal
computers came along in 1977, it was natural for
Hobbyscoop to cover the subject and to broadcast
software for the few home/hobby computers available
at that time.

Originally, Hobbyscoop broadcast indvidual
computer programs.A single program for three
different computers required three separate
broadcasts. As more computer models were
introduced, the amount of time needed to broadcasta
single program for the variouscomputers became
burdensome, and so a "universal language" called
BASICODE, which incorporated a translator, was
developed . The purpose of the BASICODE system was
to use a single broadcast to transmita program to many
different computers, all having differentelectrical and
software requirements. Eventually, BASICODE wo uld
translate for 20 different computers.

The broadest tones
Transmitted at 1200 baud, the tone frequencies of

1200 Hz and 2400 Hz are used to broadcast the
software to the receiver/cassette recorder. As shown in
Figure 1, a "0" ( low) is represented by one full cycle of
1200 Hz, while a "1" (high) is represented by two full
cycles of 2400 Hz. A byte of data uses the standard
teletypewriter format of 1 start bit (logic 0), 8 data b its
(logic 1), and 2 stop bits (logic 1).

All characters are represented in ASCI I (American
Standard Code for Information Interchange). Since only
seven bits are used to representan ASCII character, the
eighth bit is always automatically set high (1). The
complete character consists of a start bit, seven
character bits, the eighth bit, and two start bits. A total
of eleven bits; exactly the same formatasused for a
standard 110 baud teletypewriter. Figure 2 shows how
the character "E" wou ld be transmitted. Figure 3 shows
the tone sequence used for the actual broadcast
transmission, which is eventually recorded by the user.
The complete off-the-air signal consists of: Leader, 5
seconds of 2400 Hz; Start text, ASCII "Start Text" (Hex
82); Program, BASIC in ASCII; Checksum, and Trailer, 5
seconds of 2400Hz. The checksum at the end is
derived from the bit indication of exclusive-OR of the
previous bytes, and is expressed as an 8-b it term. The
purpose of the Checksum is to allow the user to test
whether the program has been read from the tape

w ithout error. Even if the Checksum is not correct
indicating an error- BASICODEwill load the program
and permit a listing of what has been read. Since the
program is in BASIC and not op code (binary), the user
can correct the errors and then SAVEthe program in
the usual way

The translator converts

Since no computer reads the the transmitted
cassette format directly, the user must first load the
translator program into his or her computer. (The
translator is written in the precise software and
hardware format required by the computer.) Then the
BASICODEcassette program is loaded. The translator,
which is already in the computer, causes the computer
to read the BASICODEcassette signals, and then
converts the BASICODE into the format required by the
computer.

Obviously, not all BASICODEcassette programs can
be loaded in the usual way because some of the
cassette interfaces used in home computersare going
to reject anything that isn't precisely formatted, and the
translator can't do anything until the signals get into the
computer.

Generally, if the computer refuses to load non
conforming cassette signals, a hardware accessory w ill
get the received cassette signal into the computer. For
example, while the BASICODEcassette tape can be
fed directly into an Apple or Commodore computer, a
TRS-80 requires a simple interface such as the one
shown in Figure 4. On the other hand, an OSI Model 1P
computer (an early hobbyist model) requires only the
the addition of a three-way switch and a w ire jumper,
while for CP/M computers, the BASICODEsignal is fed
into what is normally the computer's parallel printer
output.

A few computers require a somewhat extensive
accessory interface. Circuits for those computers that
require accessory interfaces are given in the BASICODE
Handbook. We'll tell you how to get one later in this
article.

Once the BASICODEprogram has been loaded into
the computer and translated it can be SAVED asa
standard cassette file-even asa disk file. As faras the
computer is concerned, the translated program is a
"standard" program for that particularcomputerand
can be used on any similar computer without need for
the translator.

FIG. 4-A SAMPLE INTERFACE for the TRS Modell/III as
shown in the BASICODE Handbook.

rlJlJl-&-f////////////~
LEADER I I I I TRAILER I
5 SECONOS I \1 ' PRO GRAM ·1• I 5 SECON OS I
OF I \ OF
STOPBIT I STOP BIT

I CHECKSUM

START TEXT ASCII HEX82

FIG. 3-THE TONE SEQUENCE used for the actual broadcast
transmission, which is eventually recorded by the user.

FROM
l4 PIN 4
IN

+
10

l24 PIN7

l 61 PIN I I
l6 0 PIN9

l 44PIN 15
iNSiG l2 5 PIN 6
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Universal basic
BASICODE is not an "...all bells and whistles" version

of BASIC; instead, BASICODEis more like the high
performance time-share BASIC from the era when
schools used teletypewriter terminals connected via
the telephone system to mainframe computers. The
supported statements in BASICODE are: ABS, AND,
ASC, ATN, CHR$, COS, DATA, DIM, END, EXp, FOR,
GOSUB (GO SUB), GOTO, IF, INPUT, INT, LEFT$, LEN, LET,
LOG, MID$, NEXT, NOT, ON, OR, PRINT, READ, REM,
RESTORE, RETURN, RIGHT$, RUN, SGN, SIN, SOR, STEp,
STOp, TAB, TAN, THEN, TO, and VAL.

The translator automatically accommodates the
various ideosyncracies of BASIC through special
BASICODE software routines located in the reserved
area of program lines 0-999. (Since lines0-999are
reserved for the translator, user written code starts at
line 101 0.)

The program translation works thisway: Assume you
want to write a program thatwill be used by others
having different computersand a BASICODEtranslator.
You want your program to clear the screen first. Since
the CLEAR SCREEN statement varies from computer to
computer. A BASICODE program would not use the
"normal" CLEAR SCREEN command for your computer,
instead, the program would use the statement GOSUB
100.

Each translator program has the correct CLEAR
SCREEN routine for a specific computer at line 100. The
GOSUBcommand sends the program to line100for
the correct CLEAR SCREEN statement, and then returns
to the program. Another example isa random number
variable. That's a GOSUB260, which the translator uses
to generate the correct "random" statement for each
computer. Actually, there's not more than a handful of
conversions. Having lines 0-999 available insures that
BASICODE has room to grow

It 's all in a kit
A kit consisting of the BASICODE handbook (w ith

English translation) and an English-language cassette of
translators for 17 popu laror commonly-used
computers(the ZX-81 is not one of them) is available
(sent airmai l) for f 38,- (f = Dutch guilders), payment in
an international money order (IMO). The kit can be
ordered from: BASICODE, Administratie Algemeen
Secretariaat, NOS, P.o. Box 10, 1200 JB Hilversum, The
Netherlands. Since the translators are updated
periodically, information regarding the availability of
specific translators should be addressed to: Jonathan
Marks, Media Network, English Section, Radio
Netherlands, P.o. Box 222, 1200 JG Hilversum, The
Netherlands.

You're on the air
All programs broadcastby Hobbyscoop and Media

Networkare submitted by listeners and are in the
public domain. Many programs are in Dutch and/or
English, or only English. It depends on who submitted
the program. Whileyou might not be able to read the
Dutch labels of non-English programs, you can certainly
understand or figureout what's going on. You can also
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A BASICODE PROGRAMcreated this schematic of a 555timer
and then asked for the desired frequency and duty cycle . In
the blink of an eye, part values were displayed for the nearest
standard values. The requested frequency was 800Hz.

rewrite the listed programs because the BASIC function
statements-not necessarily the PRINT statements-are
usually in English.

If you have some favorite programsyou would liketo
share with others around the wor ld you can submit
them to Media Network, or Hobbyscoop for
consideration. The BASICODEprograms are presently

JUST FOR FUN, BASICODE has broadcast a program that
creates a video clock.

received throughout a good part of Europe from NOS.
They are also part of the BBe's computer-training
broadcasts. Local transmitters broadcast the programs
in Australia and New Zealand; and finally, they can be
received in thiscountry via English language short
wavebroadcasts at 0230-0325 UK on 9590 and 61 65
kHz, and at 0530-0625 UK on 9715 and 6165 kHz.

The Media Networkprogram will shortly be available
to radio stations in the u.s. for local broadcast, but
until then, you'll have to get your "free" software via
shortwave.....CD..



HIGH
RESOLUTION

COLOR MONITORS
Theres more to computer-display resolution than meets the eye!

HERB FRIEDMAN

- Almost from the beginning of personal computing,
we have referred to color displays in terms of
resolution; there is low resolution, medium resolution,
and high resolution. The individual picture elements
that make up the display have been described in terms
of dots, pixels, PELS, and total resolution of dots x
lines.

What is resolution?
In fact, the picture resolution-meaning the number

of individual picture elements thatcan be displayed
is relative to the existing technology: Yesterday's "high
resolution" is today's "medium resolution" while today's
"high resolution" is tomorrow's "low resolution."

Unlike a monochrome monitor, whose apparent
visual sharpness depends almost entirelyon the unit's
bandwidth, color-monitor resolution is presently a
combination of several variables, the most important
being the size of the triad (a triad is made up of one
red, one green, and one blue phosphor), the number
of triads in a picture element, and the size of the
d isplayed characters in termsof the number of active
scanned lines. 't\ctive lines" are those lines used for the
computer display; it does not include the lines left
unused to compensate for overscanning.

For multi-color reproduction, approximately 320
individual horizontal picture-elements per line is about
the best we can do under normal circumstances. (That
used to be considered high-res, but todaYt it'smedium
resolution.) The primary limitation on the number of
horizontal elements is the sizeof a single dot of a
character's matrix on standard color CRT's used for
personal computer monitors, which translates into the
maximum number of horizontal characters.

For example, characters for the so-called 80 x 25
screen are usually formed from an 8 x 8 dot matrix. In
non-technical terms, it means each character is 7 dots

high and 6 or 7 dots wide; the unused dots providing
the spacing between characters and rows. Therefore,
80 columns of characters require 80 x 8 or 640 dots
per horizontal line. A 40-character display requires 40
x 8 or 320dot resolution.

It is the same thing goingvertically. 25 lines requires
25 x 8 or 200horizontal lines. (Aha! Now you see
how screen resolution values are derived.)

Therefore, a high-res screen-80 characters x 25
lines-requires 640 x 200 resolution. A medium-res
screen-40 characters x 25 lines-requires 320 x 200
resolution. Anything less, such as 32 characters x 16
lines is low resolution.

Standards
How did we come to more or less standardize on

32 x 16, 40 x 25, etc.? MostlYt to accommodate
existing monitorequipment such as overscanned N
sets; sometimes because it's the mostthatcan be safely
put on the screen. To increase the sizeof the characters
by going to a 9 x 9 or 10 x 10matrix would reduce
the number of columns or rows, or would require
special monitors if the displaywasn't to be "stretched"
right off the top, bottom, and sides of the screen.

TV is a compromise
Until very recently personal computer color displays

were intended to be viewed on a N receiver (through
an RFmodulator), or on a composite monitororiginally
intended for N viewing; hence, the computer's color
resolution was designed to functionwithin the
limitations of N equipment, for which a resolution of
240elements (dots) per linewas-and still is
excellent. In relative terms, however, it is "low
resolution." .

Also, a computer's vertical resolution is designed for
approximately 100-200 lines, depending on whether it
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Tiny dots
Butw hether the monitor is mono or color, the

average monitor is still 200 lines, so the apparent
sharpness is determined by the size of each dot, and

the smaller the dot, the sharper the appere
High-resolution monitors appear to be st

conventional high-pe rformance monito rs b t
dot size is smaller. For example, the Ouadra.
and Princeton SR-12 have a 0.31mm dot corr,
IBM's 0.43mm dot size. Thus, the Ouadram/PI
characters appear sharper than those of the I~

monitor. Unfortunately, both Ouadram and Prir
stretch the screen display to make the charecte
than they would appear when full-framed, w hi
some of the display into the corners of the CRT
last p lace you would want a high-resolution d is,
because of reduced focus and convergence, en,
d iagonal stretch caused by even minimal
p incushioning.

400 lines
Within the limits of moderate cost, there is only 5

much resolution that can be attained from a
convent ional high-performance monitor. For a furthe.
increase in apparent resolution, we must still fill in th
gaps in the d isplay so the eye is tricked into believin
the d isplay has more information than is actually there.
This is accomplished through a 400-line display.

Since the computer's normal character and graphics
generators p roduce 200 lines per field, we obta in 400
lines by generating artificial lines of information. The
"extra" lines are positioned d irectly between the
normal scanning lines in the normal "interlace" location.
The inherent "bloom" of each dot blends the lines
together, and the eye sees a continuous character.

FIG. 2-A DISPLAYas seen on the screen of a Quadram HX-12
640 x 200 high-performance monitor shows that though the
characters are "sharp as a tack" (for a color monitor) there is
an illusion of unsharpness because of the space between the
scanning lines.

Figures 2 and 3, photographs from two high
performance, moderate-cost monitors, show how it's
done. Figure 2 is from a Ouadram HX-12, one of the
highest performance 200-line monitors : By any
standards, it is sharp! Figure 3 is the same display from
the Princeton SR-12. Note that no scanning lines can be
seen. While the edges of the characters displayed on
the SR-12 are not as sharp as those of the HX-12, the
SR-15Z's apparentsharpness is greater because thr>

normal scanning lines are "filleo i.... "

A good questio.....> · '

--\
\

. "full frame" the display; that is, the monitor's scanning is
'/ Ie:",jl\\S 0\\ P adjusted so the actual corners of the display barely

's i\\te\\dec: tor sio0 , let'S assu touches the sides of the CRT, creating a complete
I(tor our dISCUSr visual CO\\ce picture rectangle on the CRT with dark (no picture )
a\\eve\\ sreate larser-tna\\-r areas at the top, bottom and sides. If you tum up the
because att~e up tne dlsP monitor's brightness or contrast controls, you w ill
li\\es tnat fIla e actually see a complete rectangle on the CRT, right

me . down to the corners. (Try this on a modern Radio
~a\i a ita d TV piCtufedu( Shackor IBM monitor-you'll see w hy their d isplays are

A. sta\\~ar sca\\s a tiel . e uniformly sharp from corner to corner.)
receiver hrst tne vertIcal r tJ By keeping the color guns away from the
li\\es.o~n\\S ulses tra~s~, circumference of the CRT, the focusing and overall
eo.uali1.I\\S\ne \\e-,<.t hel s_ convergence error is reduced . And while the d isplay
tne start oJ tall- il'l t~e sPtc might be smaller in size than an overscan on the same
start-o\\ . es. I'ne .ll\\e~ ;( CRT, the overall defin itio n is higher.
sca\\\\ed 11\\attne f \(sthe r By the way, the 2~0-line non-i.nterlaced scanning is
v-Jitn tnose a\\d t\le re~'r how one form of "highlighting" IS created. Imagine for a
perslste\\ce(ds are cof\\ \ moment a screen d isplay of a w ord p rocessing
tne toNOheause sof\\e nO document. The normal character intensity is produced
traf\\e.Be~cal retrace, t~~( by scanning the characters for two fields per frame. For
CRl's ~er I is lesS t\la\\ s '\ "h i g~ l ighti ng "-actua l ly red uced intensity-the .
held II\\eS

t
course, SIVe S( highlighted characters are only scanned for one field .

I'nat ,~ t due to Q\/e~a Simple but effective.
traf\\e. u I t lesSt\la\\
f\\alze use 0 itt-i\\S sta\\daGood but not great

I'J tra~s~ '3 (widtn t~ While the lower-cost computers- those usually
ratIOat. ture i\\tor(\\atIOetc::alled "home and family"-use TV sets or co mposite 
little ~IC turers at1'Js ~(ideo monitors for the computer'sdisplay, the business
f\\a\\U a~na\\-I\te" eV~\\ etomputers, almost w ithout exception, provide for the
"larSer- siS\\ed t\lelr ss p-called RGB monitor, even if they also have a
nave deca\\S tne edseU\\pmposite video output connec tion. The problem wi th
It ov~~s is\\'t f\\iSsed ,to ~ing compos ite monitors with computers is that they
usua.~ a\\d nappe\\ at ~ analog video signals. While they can do a good job
f\\Ovleebrov-J, or a\\ e

t
""t=reating computer d isplays, they are not the equal of

a\\e\ ' f\\asi\\e ",,\la RGB monitor whose three co lor guns are controlled
BU I 'vidually by the computer.

.,~ RGB monitor
As shown in Figure 1-a b lock diagram of the RGB

high-performance, high-resolution Princeton SR-12
monitor- the computer outputs d igital data for each
individual color gun along w ith a digital signal
representing intensity. A matrix interpolates the d igital
data into ind ividual R, G, and B drive signals, which
produce 8 co lors: black, green, red, bl ue, brown, cyan,
magenta and w hite. (There's no error in the preceeding.
While RGB should produce yelloV'!, not brown, in a
high-performance monitor such as an IBM, a Ouadram
HX-12, or a Princeton SR-12, the base color is brown,
and the intensity-modified brown is yellow.)

When the intensity bit is combined w ith the
computer's RGB data in the monitor's co lor matrixing
circuit, the resultant co lors are: dark grey (intensified
black), light bl ue, light green, light cyan, light red
(whic h is the on ly red provided by some monitors),
light magenta, yellow (a true yellow), and pure w hite (a
super white). A ltogether, 16 co lors.



"full frame" thedi splay; that is, the monitor's scanning is
adjusted so the actual corners of the display barely
touches the sides of the CRT, creating a complete
picture rectangle on the CRT w ith dark(no picture)
areas at the top, bottom and sides. If you turn up the
monitor's brightness orcontrast controls, you will
actually see a complete rectangle on the CRT, right
down to the corners. (Try this on a modern Radio
Shack or IBMmonitor- you'll see why their displays are
unifo rmlysharp from corner to corner.)

By keeping the colorguns away from the
circumference of the CRT, the focusing and overall
convergence error is reduced. And while the display
might be smaller in size than an overscan on the same
CRT, the overall definition is higher.

By the way, the 200-line non-interlaced scanning is
how one form of "highlighting" is created. Imagine for a
moment ascreen display of a word processing
document. The normal character intensity is produced
by scanning the characters for two fields per frame. For
"highlighting"-actually reduced intensity-the
highlighted characters are only scanned for one field.
Simple buteffective.

Good but not great
While the lower-cost computers- those usually

called "home and family"- use lV sets or composite
video monitors for the computer's display, the business
computers, almost without exception, provide for the
so-called RGBmonitor, even if theyalso have a
compositevideo output connection. The problem with
using composite monitors w ith computers is that they
use analogvid eo signals. While they can do a good job
of creating computer disp lays, theyare not the equal of
an RGB monitor w hose three color gunsare controlled
individually by the computer.

The RGB monitor
As shown in Figure 1---{l block diagram of the RGB

high-performance, high-resolution Princeton SR-12
monitor-the computer outputs digital data for each
individual color gunalong with a digital signal
representing intensity A matrix interpolates the digital
data into indi vidual R, G, and Bdrive signals, which
produce 8 colors: black, green, red, blue, brown, cyan,
magenta and white. (There's no error in the preceeding.
While RGB should produce yello'N, not brown, in a
high-performance monitor such as an IBM, a Quadram
HX-12, or a Princeton SR-12, the base color is brown,
and the intensity-modified brown isyellow)

When the intensity bit is combined with the
computer's RGBdata in the monitor's color matrixing
circuit, the resultant colors are: darkgrey (intensified
black), light b lue, light green, light cyan, light red
(which is the only red provided by some monitors),
lightmagenta, yellow (a true yellow), and pure white (a
super white). Altogether, 16colors.

Tinydots
But whether the monitor is mono or color, the

average monitor is sti ll 200 lines, sothe apparent
sharpness is determined by the size of each dot, and

the smaller the dot, the sharper the apparent image.
High-resolution monitorsappear to be sharper than

conventional high-performance monitors because the
dot size is smaller. For example, the Quadram HX-12
and Princeton SR-12have a 0.31mmdot compared to
IBM's 0.43mm dot size. Thus, the Quadram/Princeton
characters appear sharper than those of the IBM
monitor. Unfortunately, both Quadram and Princeton
stretch the screen display to make the characters larger
than they would appearwhen full-framed, which puts
some of the display into the corners of the CRT-the
last place you would want a high-resolution display
because of reduced focus and convergence, and
diagonal stretch caused by even minimal
pincushioning.

400 lines
Within the limits of moderate cost, there is only so

much resolution that can be attained from a
conventional high-performance monitor. For a further
increase in apparent resolution, we must still fill in the
gaps in the display so the eye is tricked into believing
the display has more information than isactually there.
This is accomplished through a 400-line display

Since the computer's normal character and graphics
generators produce 200 lines per field, we obtain 400
lines by generating artificial lines of information. The
"extra" lines are positioned directly between the
normal scanning lines in the normal "interlace" location.
The inherent "bloom" of each dot blends the lines
together, and the eye sees a continuouscharacter.

FIG. 2-A DISPLAYas seen on the screen of a Quadram HX-12
640 x 200 high-performance monitor show s that though the
characters are "sharp as a tack " (for a color monitor) there is
an illusion of unsharpness beca use of the space between the
scanning lines.

Figures 2 and 3, photographs from two high
performance, moderate-cost monitors, show how it's
done. Figure 2 is from a Quadram HX-12, one of the
highest performance 200-line monitors: By any
standards, it is sharp! Figure 3 is the same display from
the Princeton SR-12. Note that no scanning lines can be
seen. While the edgesof the charactersdisplayed on
the SR-12 are not as sharp as those of the HX-12, the
SR-1S!s apparentsharpness is greater because the
normal scanning lines are "filled in."

A good question at this point, is "How can the SR-12
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FIG. 3-THE SA MEDISPLAY from a Princeton SR12640 x 400
high-performance monitor shows no spaces because an ad
ditional 200 line s repeating the same data has been inter
leaved with the original 200 lines. While the edges of the
characters are not as sharp as those on the 200-line monitor,
visuallythe displayappears sharper and seemsto have great
er resolution because there are no spac es between the scan
ning lines.

get sufficient time to scan two lines in the conventional
horizontal scanning period?" By using a device known
as a scan doubler-A plug -in adapter board for IBM
compatible computers (see Fig. 4).

It works this way. The horizontal scan rate of the
SR-12monitor runs at a nominal 31.4 kHz, w hich is
twice the conven tional hor izontal scanning rate of 15.75
kHz. During the conventional horizontal scan period,
the SR-12 scans two lines. But the co mputer still p uts
out its signal at 15.75 kHz : If fed directly to the SR-12,
the single-l ine d isplay w ould be spread over two lines
and the screen wou ld be a scramb le of "garbage."

That's w here the scan d oubl er comes in. Instead of
the computer's RGB signal being fed to the monitor, it is
fed to the scan doub ler, w hich co ntains two memory
banksand an output switcher. The co mputer's first line

FIG. 4-THE SCAN D OUBLER is a special adapter board that
generates 400 linesof display from what is normally a 200-line
screen. The computer's normal signal is fed into the lower
jack instead of to a m onitor. The synthesized 400-line display
exits at the top connect or to the monitor.
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of data is stored in the scan doubler's first memory
bank. When memory is full, its data is output twice to
the SR-12 at twice the normal horizontal scanning
frequency, so two complete lines are scanned in the
same time period of one standard scan; hence, the
computer's first d isplay line is scanned on two
seq uential moni tor lines-scan line 1,and w hat we w ill
call scan line R1 - for repeat line 1.

While the monitor is scanning line 1 and R1-each of
which corresponds to a single line of data from the
computer- the scan d ouble r's second memory bank is
being filled by the computer with the second line of
data. When the monitor is finished scanning the first
line of data for the second time, the scan doub ler
sw itches its output to its second memory bank, which
provides the data for monitor lines 2 and R2.

As the scan doubler's second memory bank is being
d umped into the monitor, the first memory bank is
overwritten by the computer w ith the data for line 3
and R3.

By continuously switching its output between
memories 1 and 2, the scan doubler creates a 400-line
monitor display from only 200 lines of data.

The visual effect is spectacular. The d isplay has no
visible lines; it is continuous.

Voodoo resolution
Nothing stands still. If equipment has reached the

stage b eyond which there is no improvement in
performance, then someone w ill invent improvements.

For reasonswe have mentioned earlier, a business
computer display is more or less standard ized at a
maximum of 640 dots x 200 lines in order to put
everything on the screen w ithin the area of maximum
definition. Natural l~ if it we re possib le to fill each
co mplete horizontal line end-to-end, and if it w ere
possib le to use the unused vertical lines at the top and
bottom of the screen, theoretically the screen w ould
resolve more dots. An d that's precisely the assumption
be ing used to create the illusion of even greater
monito r resolution. Manufacturers are now starting to
include the "p hantom" data in the overall screen
specifications, and we get claimed resolutions of 690
d ots, 900 dots, 360 lines, 480 lines.

Yes, all that is possible, but not with conve ntional
"b usiness" computer equ ipment. Some specia lly
designed graphics and "text" adapters are capable of
generating those seemingly unbe lievable di sp lays, but
their common use is somewh ere down the road . We'll
cover them w hen they are generally available and cost
effective. Meanwh ile, keep those magic figures in mind:
640 x 200 and 320 x 200. For "med ium resolution,"
multi- color d isplays, a 320 x 200 resolution is
required. And though we call that "medium" resolution,
it is actually high resolution for color, because the so
called high resolution dis play of 640 x 200 is used for
only two co lors, w hich happ ens to be monochrome
(bl ack-and -w hite is two co lors, as is any monochrome
disp lay). Presently w ithin the constraints of moderate
costs, we cannot generate higher multi-color resolution
than approximately 320 x 200 lines unlessw e
artif icially create a 400-line d isplay through the use of a
scan doubler.~CD~
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All components are available
from a wide range of sources (in
cluding Radio Shack), Potentiome
ter R1 controls the pitch of each
note, while R2 is used to set the
speed at which the tune is played .
Therefore , each can be set to satis
fy personal taste (which is what the
circuit is all about).-john P. Key
erleber R-E

"4."

When connecting the circuit to
th e telephone line, it's a good idea
to use a meter to distinguish the
positive side of the line from the
negative. That's important for
proper operation . Pin 1 is the
po sitive (tip) input and pin 8 is the
negative (ring) input, as shown in
Fig.1 .

The de sired tune is selected
using two double-pole, 6-position
switches, 51 and 52. Each tune is
assigned a letter/number com
bination. To select a tune, dial the
sw itches to the combination that
corresponds to the tune desired as
show n in Table 1. For instance, if
the theme from Star Wars is desir
ed, 51 is dialed to "D" and 52, to

Ao-Toreador
Bo-William Tell
CO-Hallelujah Chorus
DO-Star Spangled Banner
EO-Yankee Dookle
A1-John Brown's Body
B1-Glementine
C1-God Save the Queen
D1-Golonel Bogey
E1-Marseillaise
A2-America, America
B2-Deutschland Leid
C2-Wedding March
D2-Beethoven's 5th
E2-Augustine
A3-0 Solo Mio
B3-Santa Lucia
C3-The End
D3-Blue Danube
E3-Brahms' Lullaby
A4-Hell's Bells
B4-Jingle Bells
C~La Vie en Rose
D4-Star Wars
E4-Beethoven's 9th
F1-Westminster Chime
F2-Simple Chime
F3-Descending Octave Chime

How it works
As we can see from the ringer

schematic in Fig. 1, the heart of
circuit is IC1, General Instrument's
AY-3-1350 melody-synthesizer ic.
5ince power consumption is ex
tremely low in the standby mode,
the entire circuit can be powered
by a single 9-volt transistor-radio
type battery. IC2 is a TCM1512 tele
phone ring detector IC that is
powered by the telephone line.

The circuit's operation begins
when IC2 senses a ring pulse on
the telephone line. The detector
(internally) rectifies the ring signal
and then outputs a voltage to relay
RY1 (a 5P5T reed-type relay with 5
volt contacts), causing its contacts
to close. That pulls pin 12 (the ON/

OFF control) of IC1 low (logic "0"),
causing it to output a signal-the
selected tune-to transistor am
plifier Q2 . The amplified signal is
then fed to the speaker.

The melody continues to play ei
ther until the tune is fini shed (at
which time

/IC1
return s to the

standby mode), or until someone
takes the phone off the hook. Tak
ing the phone of the hook discon
tinues the ring pulses to IC2,
which opens RY1. When the relay
contacts open, pin 12 of 10 goes
high, returning the circuit to the
standby mode to wait for the next
incoming phone call.

TABLE 1
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DRAWING
BOARD
Understanding memory IC's

ROBERT GROSSBLATT

THERE'S NO DOUBT THAT THE · ELEC

tronic superstar of the 1980's is the
computer. People are buying them
like umbrellas in a rainstorm,
whether they need them or not. In
what has to be the classic case of
consumer brainwashing, the pub
lic has been convinced that the list
of life's basic necessities now in
cludes a 64K memory. Wei'" it just
ain't so!

There's a lot more to electronics
than just computers'. Died in the
wool "hardware hackers" like you
and me should look at computers
the same way we look at any other
piece of electronic equipment-as
"hardwired databooks."

Understanding a few of the
techniques used in putting those
machines together can go a long
way in solving problems that show
up in our own designs. The nice

part about dealing with computers
on that level is that you don't have
to buy one. All you really need is a
good databook that describes
computer circuitry and explains its
operation.

Computers are heavily memory
dependent machines, and plenty
of design time has gone into de
veloping memory techniques that
are as efficient as possible . Memo
ry can make your life on the bench
a lot easier aswell, so it's definitely
worth the time to take a good look
at memory devices.

Computers use both ROM,
(Read-Only Memory) and RAM
(Random-Access Memory). We 'll
start with the RAM since it 's a lot
more fun to play around with your
own data. (We'll talk about ROM in
a future discussion.)

RAM comes in two flavors-

static and dynamic. The difference
between the two has to do with
how data is stored . Static RAM will
hold data as long as its powered
up, while dynamic RAM must be
refreshed every so often. But be
fore we get into the details, take a
look at Fig. 1, a block diagram of a
typical static RAM.

COLUMIJ

t>fCopu..

FIG.2

Static RAM
There are th ree main parts to the

static RAM IC: The memory-cell ar
ray; the address decoders, and the
input/output (I/O ) block . The
heart of the device is the memory
array (a matri x of storage cells).
Each cell is capable of storing one
bit of data (either a one ora zero).
The actual construction of the cell
depends on the logic being used,
but the basic idea is the same for
all families .

Figure 2 shows the basic storage
principle; two inve rters are set up
as a simple latch with switches at
the outputs to control read and
w rite operations. The cells are ar
ranged in a matrix. The number of
rows and columns in the matrix are
what determine the size of the
memory.
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When you wantto do something
to one cell, you put the address on
the address bus, and the row and
column decoders are used to
close the switches surro und ing
the cell you 've selected. The thing
to note he re is that as long as any
cell remains unselected, it 's not
connected to anyth ing; and what
ever data you have there will stay
there.

The same operation that picks a
particular cell also connects it to
the I/O logic in the Ie, giving you
the option of reading or writing
data to that cell. Reading is simple
because merely selecting the cell
connects it to the I/O block and
the data that's there to be read.

Of course, the data from that
cell has to be conditioned before it
can be used in the real world,
since the inverters used in each
cell won't have enough punch .
That condit ioning takes the form
of an amplifier called , naturally
enough, the sense amplifier. That
amplifier has a very high input-im
pedance so it doesn't load down
the cell and run the risk of glitch-

ing the data that's already stored
there.

Writing new data into memory is
just as simple; select the location,
set up the data, and then flash a
write pulse to the IC The " nuts
and bolts" of it is really no different
from writing to a home-made
latch . Since the two outputs of the
storage cell wi ll always be op
posite in sense (remember that it's
just a simple latch) , a write opera
tion is accompl ished by grounding
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the column decode lines .
Figure 3 is a simplified represen 

tation of what happens. To keep
the design of the device as simple
as possible, the column lines are
used to carry the cell outputs to
the I/O block. Data is read off one
line, but both lines are needed to
write . If you want to store a zero ,
you ground the A line and for a
one, ground the B line.

The I/O block has a few other
jobs to do as well. It selects the
line that is to be grounded during a
write , and it also has the circuitry
that controls the overall status of
the IC How extensive the block is
depends on the particular memo
ry you 're using. Most RAM's have a
CH IP ENA BLE pin that wililetthe out
puts be three-stated. That is impor
tant if you have several memories
sharing the same data.
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Dynamic ~AM

Because of the way a dynam ic
RAM stores data, it can be a night
mare to use: Instead of nice stable
inverters, it uses a sing le capaci
tor... and nothing else! (See Fig. 4.)
Since the leakage time is usually
measured in microseconds, some
scheme is necessary to make sure
that the data stored in me mory
stays put. That prob lem is solved is
by period ical ly rewriting the data
in each cel l. That process, called
refresh , is handled by the sense
amp lifier that's connected to each
co lumn .

When a row and co lumn are se
lected, the first thing the sense
amplifier does is to read the data
from each cell in the row and then
write it back in. Since only one
column is selected, on ly that cell
has its output channeled to the
data bus . Every read, then, re
freshes the ent ire row. Modern
RAM has built-in circu itry to re
fresh the entire IC du ring a read,
and a whole row can be refreshed
by just address ing it. However,
that doesn 't make refreshing any
better-just a little bit easier!

Many popu lar dynamic RAM's
use the same pin for both row and
column addressing. Two contro l
pins-the row and column
strobes-are used to tell the RAM
which addresses are on the bus.
It's sti ll up to us, however, to make
sure that the right stuff is at the
right p lace at the right t ime.

Figure 5 is a block diagram of a

At/> AI A 2. A.3 A+ Af, 1'16 A7
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What other kinds of "goodies"
you find in the I/O block depends
on the logic techno logy the mem
ory is using . CMOS memories
have a low-power mode that lets
you "put the chip to sleep, " while
saving all data. Some of the memo
ries we'll be looking at need as
littl e as1 J.l-A (or less) to save data!
That sho uld br ing all sorts of bat
tery-backup schemes to mind .
(You can be sure that we'll get into
that in some detail in a future dis
cussion, but for now, let's stick to
memories.)

Memories that are organized to
handle more than one bit at a t ime
(256 x 4, 512 X 8, etc.) have to
have a separate memory matrix for
each data line. A 256 x 4 memory
will be four arrays deep, and each
of them will have its own set of I/O
circuits. When you getto the point
where you are stacking th ings
eight layers deep, the design is
getting really hairy and , as you
would expect, it shows up in the
price. That'swhy a2048 x 1memo
ry is a lot cheaper than a 256 x 4.
The total storage is the same but
the complication of the internal
design is much greater.

Static RAM's are easy to use;
most modern designs are really
forgiving of the screw-ups that al
ways manage to show up during
breadboarding. When you start
talkin g about d ynamic RAM,
however, al l notions of friend
lin ess have to be thrown out the
window.
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dynamic RAM and if you study it
you'll be able to see how its pins
relate to each ot her. Keep in mi nd
that there 's plenty of detail in the
lC that has not been drawn in. If
you're morbid enough to want to
get into the anatomy of a dynamic
RAM , you can find a complete di
agram in any good databook. (You
might also drop me a line and give
me your reason .)

The question that should com e
to mind at this time, however, is:
Why in the world would anybody
decide to use dynam ic, rather than
static, RAM? The answer is sim
ple-it makes more economic
sense: Because the cells are small
er, you can stuff more of them into
the same size IC That means that
more memory is available for a lot
less money.

By now you probably know
more t han you ever wanted to
know about what goes on inside
RAM ...and believe me when I tell
you that there 's a lot more we
could talk about. But , being prac
tical minded, let's end the whole
discu ssion here. After all , what
we 're interested in is not so much
how those things work, but how
we can use them .

Over the next few months we 'll
see how memory lC's can cut
"brain -blasting" circuit hassles
down to nothing, and we 'll also
design some circuits that you can
adapt for your own purposes.
You'll f ind that memories are good
for a lot more than jus t remember
ing! And if you want to use huge
amounts of memory, we'll design
refresh circuitry that can not onl y
handle any amo unt of memory
you want, but is completely tran s
parent as well.

So that you can get ready for it ,
let me remind you of ashort co roll 
ary to Grossblatt's 18th rule : Get it
in writing . In other words, pick up
a databook containing the specif i
cations for both static and dynamic
RAM. The timing diag rams are in
valuable desi gn aids and are sure
to prove th eir worth since there
won 't be room to print them in the
column . You 'll find t hat havin g
well -drawn timin g diagram s in
front of yo u as yo u' re working is
the only known cure fo r the drea
ded memory d isease known as
"electronic amnesia" or, more
technically, "s i l ico n senili ty." R-E
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layer electrical ly isolates the gate
from the source.

The input resistance of TMOS
devices is extremel y high-109

ohms-resulting in a leakage cur
rent of only a few nanoamperes.
Source-to-drain current is con
trolled by app lying a positive volt
age to the gate that's just slightly
hi gher than the gate-to-source
threshold voltage , Vcstuo- The
graph in Fig. 3 shows the tran sfer
characteristics for Motorola's
MTM5N35/40 devices, which is
typical of N-channel, enhance
ment-mode FET's .

The extremely high input-im
pedance and the relatively low
gat e-d r ive voltage requirement
make the TMOS ideally suited for
con trol of high-power directly
f rom low-level CMOS and TTL log
ic circuits, if enough current is
suppl ied to charge the input ca
pacitance, CiS ~'

The TM O S FET has inter-elec
t rod e capacitances- gate-to-d rain
(Cgd), drain-to-source (Cds)' and
gat e-to -so urce (Cgs)- si m i la r to
those of a triode vacuum tube. The
input capacitance is Ciss = Cgd +
Cgs; output capacitance, Coss =
Cgd + Cds; and the reverse tr ans-

DRAIN
METALIZATION

N·SUBSTRATE

Enter TMOS
The TMOS name identifies the

technology of Motorola's vertical
channel MOSFET's. Its st ructure is
illustrated in Fig. 2. The un ique
TMOS design, with thousands of
"sou rce" sites connected in paral
lel on a single die, makes possible
a very short vertical channel that
carries heavy currents, but still has
a low ON-stat e voltage drop. A
polysilicon gate material enhan ces
switching speed, while an oxide

SILICON
GATE

veloped . In that structure (dubbed
VMOS), the gate and source are
side-by-side on the top surface of
the die, while the drain is on the
bottom.

Impurities are added (by a pro
cess called doping) to an epitaxial
(single crystal) layer of silicon to
promote vertical current flow. In
addition , some versions of the
VMOS device hav e a V-shaped
notch etched through the source
and channel regions to enhance
vertical current flow.

DRAIN+ voo

UNTI L A FEW YEARS AGO, FET'S COU LD

handl e only abou t 1 watt and ,
therefore, could not compete wi th
SCR's o r bipol ar power device s.
That 's becau se, as shown in Fig. 1,
the planar technology used has
the dr ain, gate, and source on the
top surface of the d ie.

FIG.l

GATE +VG

High-power devices require rel
atively large metalized terminals to
handle the high drain and source
currents . Therefore , for increased
power-handling capacity, the die
size must be in crea sed. Unfor
tunate ly, increasing the size results
in hi gh in ter-electrod e capaci
tances that severely limit the high
f requency respon se of th e device.
Furth er, the high current t raveling

~ t hrough the narrow lateral channel
z develop sa sign ifi cant vo ltage drop
~ (p ro du ci ng a co r respo nd i ng ly
:J hi gh ON resistance).
:J However, abou t seven o r eight
.1J
:) years ago , a new technology
:5 aim ed at increasin g the current
~ densit y of t he MOSFET was de-

16



State Div., Route 202, Somerville ,
NJ 08876 or by callin g toll -free
number (800) 526-2177.

low bias-current op-amps
The 1346 and 1347 are two new

high-perform ance op-amp lC's
that co mb in e JFET and b ipo lar
technologies with dielectric isol a
tion to provide superio r AC and
DC characteristics. Their 2-M Hz,
unity-gain bandwidth and 7 V/Il-S
slew rate make th em ideal for such
app lications as high -impedance,
high-performance buffers, preci
sio n track/hold amp lifiers , and
long-term preci sion integrators.

Availab le in TO-99 packages, the
1346 and 1347 are spec ified over a
t emp erature range of O°C to
+ 75°C, while the 1346-01 and 1347
01 are specified for the - 55°C to
+125°C temperature range . Each
unit features ± 250 mA bias cur
rent, ± 0.5 millivolt maximum off
set , 21l-s settling to ± 0.1 %, and 300
millivolt maximu m power co n
sumption .-Teledyne Philbrick, Mi
crocircuits, Allied Drive at Route
'128, Dedham, MA 02026. R-E

RCA Solid-state product guide
The Solid-State Devi ces Product

Guide is a new 56-page publ ica
tion covering basic descriptions of
RCA's exte ns ive produ ct l ine of
solid -state devi ce s. It includes
power MOSFET transi stors and ul
tra-fast recovery rectif iers (two
new additions to RCA's family of
semiconducto rs).

Oth er se lect io ns include bi
po lar power-transistors, thy
ri stors , IR em itters, injection
lasers, linear and di gital logic lC's,
microprocessors, and numerous
other devices . The gu id e sum
marizes th e devices in each prod
uct category and hi gh lights their
pertinent f eatures and appl ica
tions.

Single copies of the Solid-State
Devices Product Guid e (No .
SPG-201M) are available from RCA
distributors and from RCA, Solid

Guide and Cro ss-Referen c e
(SG56, Rev. 5). Request yo ur copy
from Motorola Semi conductor
Products, PO Box 20912, Phoeni x,
AZ 85036.
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fer capacitance, Crss = Cg d . Figure
4 shows the relationship between
those capacitance s, which are a
function of the drain voltage .

The input capacitance of a
MOS FET is important and must be
considered in circuit design, On a
transient basis, gate current flows
to charge Cissbefore the gate gains
contro l over drain current. The
driving (or generator) impedance,
Rg e n , and Ciss affect the switching
speed. The lower Rge n the faster
the switch ing speed .

Fo r add itional information on
TMOS technology and dev ice
characterist ics, refe r to Motorola's
20-page Power MOSFET Selector
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SE~VICE

CLINIC
Servicing electronic test equipment

JAC~ DARR,
SERVICE EDITOR

EVERY NOW AND T H EN , WE ALL FEELTHE

need to check up on some of our
test equipment . (Nagg ing doubts
about the accuracy of test instru 
ments are bound to crop up ever
so often .) Contrary to what you've
been led to be lieve, ver ifying the
accuracy of test instruments is
really a simple task-although that
can't always be said for repairing
them ,

Perhaps the easiest measur ing
devices to check and repa ir are
VOM's (volt -ohmmeters) and
DVM's (digital voltmeters)-the
most basic and wi dely use test in 
str uments in any collection . Once
yo u know that yo ur basic inst ru
ments are working accurate ly, yo u
can go a long way in repairing
other equipment as we ll, so let's
start there. '

Meter repair
There are severa l ways to ver ify

vo ltmeter accuracy. The quickest is
with a known voltage source (bat
te ries) . A new battery, even the
common Leclanch e (dry cell), has
a relatively stab le vo ltage-close
to 1.56 vo lts-if it hasn't been
used. A mercury cell is a better
voltage source in test procedures
where a reference is 'needed ; it
wi ll hold its open-circu it vo ltage
for an amazingly long t ime. Vari 
ous voltages are available in mer
cury cells, so check to make sure
that you're getting exact ly what

~ you want.
z Let's assume that we are using a
a? standard dry cell , whose voltage is
t3 usually around 1.56 volts. [n check
~ ing your meter's accuracy, set it to
6 the vo ltage range and apply the
o d ry-ce ll vo ltage d i rect ly to the
Ci meter's input. If the meter indica-

98

FIG.l

t ion ag rees w it h t he ref e ren ce
(1.56V), then it's a safe bet t hat
range is OK! If not, t hen you' l l
have to find the voltage-d ivider
network, locate the resistor that's
causing the prob lem, and rep lace
it .

A wo rd of warning : The resistive
e lements in a meter are wire
wound , p rec ision types-so re
p lacements shou ld be the exact
values specif ied. A lso, t he re
sistors called for are usually not
standard values; that can be han
d led 'by paralle ling several re
sistors to obtain the value needed.

You can also check the higher
meter ranges to make sure t hat the
res isto rs i n the vo ltage-d ivider
network have not changed in val
ue . To check higher ranges, re
move t he back of the meter and
locate t he divider network, using
t he schematic of your unit.
Change the meter setting to the
next higher range and apply the
reference voltage to the po int that
corresponds to the input of to that
range .

If you r unit is a DVM, the read-

ing w il l be abo ut .156, because of
its 10x ratio . Analog meters, on
t he other hand , may show a
slightly reduced voltage . However,
a di ff erence of a few microvolts in
both cases is OK.

I n c heck ing t he resista nce
ranges, set the switch to ohms and
che ck the swing of the needle to
see -that it trave ls all the way over
past ze ro an d t hen swi ngs back
free ly. If it sticks anywhe re, loo k
out; yo u've got a problem!

O ne thi ng that makes the nee
dle stick is "foreign matter," a
small piece of iron, for example,
lod ged in the small gap between
the coi l and the core. Such objects
physica lly impa ir the swi ng of t he
need le, o r b lock it by getting
caught up in the field around the
movement's magnetic core. Care
f u lly take th e face pl ate off t he
meter and look inside the gap with
a jeweler 's loupe or stro ngmagn i
fying glass.

The chances are you will be able
to spot t he obstruction . If so, take
a small piece of tape , and carefully
slip it into the gap; you sho uld be
able to catch particles on the sticky
side. Caution : Never use a high
pressure air hose to remove tiny
particles arou nd the movement. A
high-pressure air hose wi ll scatter
parts allover the bench and the
meter will never be the same.

Signal-generator repair
Signal generators are probably

the easiest inst ruments to check
(and the hardest to fix). To check
them, all you need is a radio! Sim
ply zero-beat the signal generator
w ith a broadcast station's carrie r:
Connect t he signal generator to
the rece iver's antenna term ina ls
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INTERMITTENT STARTING
I've got an RCA CTC 68 that's giv

ing me the fits. Sometimes it starts,
sometimes it doesn't. When itfails to
start, I hear a squeal, and then the
circuit breaker trips. I've changed
the two SCR'sand diodes CR401and
CR402.-C.M., Franklyn, KY

The so ld er conn ections und er
T401,402, and 405, especiallyT405,
have been known to give a great
deal of intermittent probl em s. I
would also not overlo o k the po s
sibility of an intermittently open
filter capacitor.

HOT SET
On a ce WHD chassis, I have bot

tom foldover and poor linearity. The
vertical tube and the lineeritv con
trol both run too hot. The oscillator
grid reed« - 25 volts instead of the
- 35 volts I should have.-R.D.,
Greenville, SC

I would be more in tere sted in
the readin g on the o utput grid . If
that is too low, th e output sect ion
of th e twin-triode tube w ill draw
too heavily, acco unti ng fo r all t hat
heat. My f irst suspect would have
to be the coupl ing capaci to r, C203,
followed by the gr id return re
sistors. R-E

Oscilloscope repair
Oscilliscopes ca n be ch ecked

using a, squarewave audio signal.
That i s don e b y feedin g t h e
squarewave sign al to the input of
the vertical ampl ifi er s, and watch
ing the di spl ay for sig ns of round
ing corners, or any other distor
tion . If the display show s a good
cl ean sq uarewave, those stages
are all OK. But [f they' re not, th e
t rouble is most likely in th e coup
ling capacitors! I speak with the
vo ice of exper ience. (I 'v e fixed
many old sco pes in the past. ) R-E

For example, you can ch eck 1.25
MHz (1250 kHz) by beating its sec
ond harmonic again st 2.5 MHz
fro m WWV, or some othe r source .

SERVICE
QUESTIONS

and set the un it 's attenuator to a
low output. Tune the receiver to a
st at ion of know n frequency.

No w va ry t he ge ne rato r f re 
quency in the direction of the sta
tion s carrier frequ ency. Yo u
should hear a descending or as
cending tone , dependin g on
whether yo u' re headed toward or
away from the car rier f req uency.
As the generator frequency nears
that of th e carrier, the tone will
fade and, at some point, com
pletely disappear. The tolerance of
the calibration should be held to
within ±5 cycles of th e assigned
carrier frequency. (I 've had to
wrestle w ith a few that wou ldn 't
reach that to le rance .)

If yo u can get your hands on a
communication-type receiver, yo u
can check several other things. By
tuning to the fundamenta l fre
quency, you can use the second
harmonic , 1250 kHz, 2950 kHz, and
so on , to get a more accurate in
dication .

Similarly, a TV st at io n's video
carrie r may be used . Here the ob
ject is to set the generator for the
lowest number of " bars" on the
screen. Simply fo ll ow the same
hookup procedure used with the
rad i o receiver, and watch the
nu mber of bars on the screen.
When you reach the point where
the least number of bars are
shown , yo u' re ri ght on the sta
tion's frequency.

Often, signal generators (like
the one in Fig . 1) have a bu i lt -in
crystal , sometimes on 4 .5 MHz,
etc, which can be used for check
in g. Others have 1,000 kHz (1 .0
MHz) crystals , whicli can be used .
by checking fo r " b ird ies" every l .O
MHz. If a signal generator is badly
off, (which seldom happens) yo u
can reset it. Look in the owner's
manual fo r the location of the trim
mer capacitors for th e differ ent
bands.

you can also tune in WWV (the
standard time and frequency sta
tion ) on 2.5, 5.0 , 10.0 , and 15.0
MHz. For audio ch ecks, th e tone
modulati on is t he standard 440 Hz,
which can be very handy. Follow
the calib rati on procedure to the
letter, esp ecially the ad j ustment
seq uence. Doing so w ill ma ke the
job a breeze.

In additi on, lower frequencies
can be checked using harmonics .

CIRCLE 100 ON FREE INFORMATION CARD 99



DM10

EASE
OFUSE

OVERALL
PRICE

Beckman

PRICE/
/VAWE

INSTRUCTION
MANUAL

The manual
The manual . we rece ived with

the DM10 was not what we'd nor
mally expect from Beckman .
Whi le that manual did contain ac
ceptable operating inst ructi o ns
and a specifications sheet, it d id
not have any calibration instruc
tions, parts list, or circu it sche
mat ic. In fairness, we shou ld po int
out that our manual was on ly a pre
liminary copy. We hope that the
finished manual is much more in
formative .

The DM10 may not have all the
featu res you want: It does not in 
clude an audible continuity
beeper, a high-current range, a tilt
stand , or autoranging, for exam
ple . However, even w ithout those
features, it is a good, basic meter
for most hobbyists . The mete r
should also be at home in a techni
cians toolbox-its smal l size
makes it ideal for field work. Per
haps the best feature of the DM1O,
however, is its price, wh ich is just
$39.95. Beckman was able to keep
the price .down by not incl udi ng
the "extra" features that we men 
tioned. They also kept manufac
turing costs down : Most of the
circuitry is contained on a VLSI
analog-to-digital converte r ch ip,
and all of the circuitry-including
the switch contacts-is contained
on a single PC board . R-E

di git. Overload protection is
provided by a 800-mA, 250-vo lt
fuse in that mode, and the vo ltage
burden is 325 mY.

The final mode of the DM-1O is
its diode-test mode, which lets
you qu ickly test semiconductor
p-n junctions. The max imum
open-circu it voltage is 3.2 vo lts,
and the maximum current is 1.2
mA-just enough to dimly light a
standard LED.

Ouartz JAN
Crystals C","", ' R es.,
.. • t!I#. RI~. ,

- .. .:u.•"-. ~ lim

P.O. Box 06017
Ft. Myers, FL 33906
Call (813) 936-2397

Quality Crystals Available for
Communications Industry

Marine VHF Scanners
Amateur Bands CB Standard
Microprocessor CB Specials

"Just One or Hundreds"

Get this
catalog '
to SAVE
MONEY!
It's free!

II
I I

Our low prices result from mod
ern equipment and technology,
efficient trained employees, and
low sales costs. Call us,

JAN CRYSTALS

of 1 megohm, circuit loading
should be minimal in most cases.
The DM-1O is protected against ex
cessive voltage to 500volts DC and
350 volts AC on the 200 mV range .
On the higher ranges, the protec
tion ratings are twice those fig
ures.

The AC voltage accuracy specifi
cation is ±1 .2%, +1 digit. The in 
put impedance is 450 kilohms in
the AC-volts mode, and the meter
is protected up to 500 volts AC or
DC.

The accuracy spec ifications for
the resistance mode should also
please any hobbyist: ± 1%, +3
digits is the wo rst-case specifica
tion . The open-circuit voltage is
less than that needed to turn on a
semiconductor junction, so you
can make some in-ci rcuit mea 
surements without sacrificing ac
curacy.

The accuracy of the meter in the
DC current mode is ±1 .2%, +1

continued from page 81

EQUIPMENT REPORTS

• IJhon_ and Moil
Orde n W.I ( o ",.

• Cata logs Moi l.d
Quilici . USA I

hnd $2 .00

• 5.1• • and Ord.r D. sk
Open fr o lll 6 :00. .. .(PST)

• TU MS: C.O.D., Vuo .
MOlle''''.'••

(O po n o4uo"'"h Ava ilable '

ELECTRONIC
COMPONENTS

ACCuCOM INC.
P.O. BOX 863537

PLANO, TEXAS 75086

(TEXAS) 214-985-1842

(CALI F.) 818-307-5409

MANUFACTURERS OF QUALITY
ELE C T R O N I C COMPONENTS

• BA TTERY C LIPS " H OL D ER S

• C A BL E S ETS . C O N N ECT O RS • CAPAC ITOR~

• D ISP LAYS. LE Os. fUS ES. JACKS" P LUGS

• K NOBS. LA MP S . POTENTIOM ETERS

• RF CO i lS. R ELAYS. RESISTORS .

• SW ITC HES. SEM ICON DUC TORS. SPEAKERS

• TES T EO UIPME NT • TRA N S FO RM ERS . TOO tS

• WIR E" CAB LE

OVER 15 , 0 0 0 DIFFERENT I TE M S I N STOCK!

130 W/CH STEREO POWER AM P KIT $79.95
120 W/CH MOSFE T POWER AM P KIT 75.95
LOW TIM PREAMP KIT 32.95
SUPER CLASS A STEREO PRE·AMP KIT 75.95
20 W/CH STEREO AMP WITH CASE 71.95
20 STEP POWER LEVEL IN DICATOR KIT 32.95
5W 1CAMPKIT 17.95
0·5OV3A POW ER SUPPLy 19.95
0-18V lOA POWER SUPPLy 29.95
DIGITAL DESIGNER KIT 69.96

17 x 6.5 x1 2 $34.95
RACK MOUNT CABINET 15.5 x 5.5 x 9 24.50

11.5 x 1.75 x 7 . . 14.95
LOGIC PROBE $25.95
LOGIC PULSER 32.95
DESOLDERING TOOL DT·2oo 12.95
MI NI-DRILL WITH STAND 45.00

TERMS: ALL PRICES SUBJECT TO CHANG E
WITHOUT NOTICE. ALLOW TIM E FOR UNCERTI
FIED CHECKS TO CLEAR. MASTERCARD·VISA
ADD 3% . TEXAS RESIDENTS ADD 6.125% SALES
TAX. MIN IMUM ORDER $15.00. ADD 10% or .$3.5O
MINIMUM FOR SHIPPING.
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MARKET CENTER

TAPE-We're cheap er ! Ampex/Sco tch 2400 ' /T'
reels , first qual ity, used once . $O.79/ea +shipping.
COMPUTER PARTS MART, 3200 Park Blvd, Paro
Alto, CA 94306. (415) 493-5930 .

Start home. spare time. Investment knowledge or
experience unnecessary. BIG DEMAND assem
bling electronic devices. Sales handled by profes
sionals. Unusual business opportunity.

FREE: Complete illustrated literature
BARTA, RE·O Box248

Walnut Creek. Calif. 94597

FOR SALE
CABLE·TV Secrets-the outlaw publicanon the ca
b le companies tried to ba n. HBO, Movie Channel,
Sh owtime, descr ambl ers , co nve rte rs, etc . Sup
pli ers list included . $8.95. CABLE FACTS, Box 711·
R, Pataskala, OH 43062.

RESISTORS Y.W&Y2W5% 3 cent s. 1% metalfilms,
precision custom wirewounds, $1.00 refundable to:
JR INDUSTRIES, 5834·B Swancreek, Toledo, OH
436 14.

FREE catalog featur ing scanner acce ssories, car
rier/subcarrier detectors , voice scram blers , unusual
kits. CAPRI ELECTRONICS, Route 1R, Canon , GA
30 520.

BIG
PROFIT

ELECTRON IC
ASSEMHLY HUSINESS

SURPLUS test equ ipment, osci lloscopes, B&K,
Leader, HP, Tektroni x, catalog $2. 00. ROTARY
CONVERTER SPECIALISTS, Box 1382 , Wash·
ington, DC 20013.

ALPHANUMERIC vacu um fluorescent display
Mo de l SG 20. Includes all t im ing . ref resh and
character generation circuitry. TT UCMOS compati
ble. Serial and parallel port , 5VD C power, $85 .00 in
single quantit y. Free manual. TOMANTRON, INC. ,
17942 So. 66th Avenue, Tinley Park, IL 60477.

CONVERT vid eotapes, PAL - SECA M - NTSC
(overseas) . 110-220 Audio, VCR, televisions, Canon
copying machi nes , discounted . APPLE AUD IO ,
74·18 , 37th Avenue, Quee ns, NY 11372 , (718)
507·5800.

co nverters. Send $3. 00 for information . ADDI-
TIONAL OUTLET CORP., 1041 W. Commercial

rALITY_WAVE TV SYSTEM~Blvd., Fl. Lauderdale, FL 33309.

TOKO colis and grinted circuits . Quantity dis- &ll&- COMPLm SYSTEM_
cou nts. JIM RHO ES, INC. , 1025 Ransome Lane, .,'. ~ ~.!!'!.~~!.Kingsport, TN 37660.

AUTOMOTIVE AM/FM stereos $49 .95 up. 40 piece . ..00' ......._
socket set , lifetime warranty $39.95 . Free catalo~ - _ClAl. QUANTTn' I'IlIClHQ IlIAUIlI W~O.D.·.~
NEPTUNES CAVE , Box 8837 , Fort Worth, T ACE RECEPTION ~S-5281
76124-0837.

CLASSIFIED RATES
15 word minimum: 82.50 per word commercial, minimum $37.50. 82.00 per wor d persona l,
minimum 830.00. Expanded type ad, 83.75 ~er word. Ads set in all bold-face type at 20%
premium. Ads set with back-ground screen at 5% premium. Display ads 1" x 2'14' - 8270.00; 2" x
2'14'·8540.00 ; 3" x 2Y4'- 8810.00. General Information: frequency rates and prepaymen t discounts are
available . Payment must accom pany order. Copy subject to publishers approval. Must be typewritten or
printed . On iy first word and name set in bold caps. Additional bold face (not available as all caps) at 25~
per word . Advertisers using P.O. Boxes must supply permanent address and telephone numbers.
Ord ers are not acknowledged. They wii ll appear in the next available issue after receipt. Copy to be in our
hand s on the 20th of the third month preceding the date of the issue (i.e, August issue closed May 20th.
When normal closing date falls on Saturday, Sund ay or a hol iday issue cioses on precedin~ working day.
Send order and remittance to Classified Ad vertising Radio-Elect ronics, 200 ark Avenue
South,New York , New York 10003. For your convenience a s implified order fo rm is provided on
this page.

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of 820.00.
( ) Plans/Kits () Business 0C,Pa0rtunlties ( ) For Sale
(' ) Educationllnstruction () anted ( ) Satellite Telev is ion
( )

( ) Special Category: 820.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

26 27 28 29 30

31 32 33 34 35

MAIL ORD ER WITH CHECK TO: Rad io-Electronics Classified Ad Department , 200 Park Avenue
South, New York , NY 10003.

THE Intelligence Library-Restricted technical in
formation & books on electronic surveillance, sur
veillance-device schematics, lock-picking, in 
vestigation, weapons, i d en t i f i cat io n docu
ments, covert sciences, etc. The best selecti on
available . Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

CABLE·TV equipme nt, tu nab le notch filt ers for
"beeping " channeis . Information $1.00. OK VIDEO,
PO Box 63/6025, Marg ate, FL 33063.

RECONDITIONED test equipment. $1.00 for cata
log. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo , CA 948 06.

DIGITALKER Speech Synthesizer has 136 word
vocabulary. Interfaces with par allel port of your com
puter. PCB and plans $12.00. JIM RHODES, INC.,
1025 Ransom e Lane , Kingsport, TN 37660 .

WHOLESALE F-59 cab le connector $80.00/1000.
Free MATV ca talo g , SAS.E. (212) 897 ·0509,
D&WR, 68-1211 0 Street, Flush ing, NY 11375.

TI-99 /4A software/hardware barqain s.Hard -to-find
items. Huge select ion . Fast service . Free catalog.
DYNA, Box 690, Hicksville, NY 11801.

WANTED: RCA , Cunn ingham, Western Elect ric,
Genalex, Telefun ken, GE, Sylvania, Mcintosh , Mar
antz, Altec, JBL, Tannoy: Tubes, amplifiers, speak
ers . (713) 728-43 43 , MAURY, 1112 2 Atwe ll ,
Houston, TX 77096.

TUBES, new, unuse d. Send seif-addressed, stamp
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, WI 53201 .

FREE Pay-TV reception . " How- To" book . HBO ,
Showtime , Cinemax. $5.00. DIPTRONICS, Box 80
(E3), Lake Hiawatha , NJ 07034.

• Causesspeed radargunsto readout either: -a per
centage01yourtruespeed, or whatell8rspeedyoudial in
• Activated by yourEscortand mostotherdetectors
• Especially effectiveagalnstlnstant-on radar
• Operates onbothX andK bands(notFCCapproved)
• MONEY-BACKGUARANTEE, If not satisfied.
WARNING:Thedevicedescribedin this literature is not
legalfor useagainstpoliceradar.
Complete literature & plans package, send $14.95 to:

Philips Instrument Design Co. Inc.
9513S.W. Barbur. Blvd. #109S. Portland, OR. 97219

VISAand MlC order line:(503) 626-6764

NICAD batteries, G'.E . Gold Top premium cells 250
MA H for ICO M Han die-Talkie, cord less pho nes,
mem ory-backup, radio control , etc ., $1.00 ea. Data
cassette recorders with plugs for VIC-20 and C-64
com puters $39 .00 ea . Bailey home comp uter moth
er board s $15.00. E. YOST & CO., R.R.#1 , Box
#37, Sauk City, WI 53583.

3,000 tips color TV repairs , 31 brand s, 116 pages .
Send $21.00, TONY FERNANDEZ, Box 54·6 110,
Sur fside, FL 33154.

" SATEL LITE descramblers"-Iowest pr ices any
wher e! Dealer inquiries welcome. Send $3.00 for
catalog. We ship C.O.D.'s, STARVIEW INC., PO
Box 103, Rexford, NY 12148, (518) 785-1288.

CABLE-TV produ ct s. Jerr old , Ham lin, and Oak

UHF descramblers. Gated, sinewave, Zenith.
Low prices! SSAV11 -8169.00 . Catalog 81.00.
Dealers wanted! ViSa/Mastercard. AIS SATEL
LITE, Box 1226-S, Dublin , PA 18917, (215)
249-9411.
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CIRCUIT boards: Your artwork. quick delivery. rea
sonable. ATLAS CIRCUITS . Dept. A. PO Box 892.
Lincolnton, NC 28092. (704) 735-3943.

TECNICA 140 channel cable converter fully remote
sound and video unit only $149.00. Jerrold LCC58
converter only $79.00. Jerrold DRZ450 converter
90 channel auto tuning only $89.00. All units carry
full manufacturers warranty.specials while they last.
For catalog send $3.00. Thanks. REDCOAT ELEC
TRONICS, 104-20 68th Drive, Forest Hills , NY
11375. (212) 459-5088 .

TRANS AM ELECTRONICS monthly special: Two
digit display with drivers-$2.95. Watch for our ads.
R.F.modulator $9.95-has audio and video output.
383 Canal Street, New York, NY 10013, (212)
226-3893.

TOKO coil set (four) $8.00. BFQ85 substitute
transistor $2.00. JIM RHODES, INC., 1025 Ran
some Lane, Kingsport, TN 37660.

LASERS , Siemens LGR7630, new $99.00. Amaz
ing selection of opto-electronics, motion control
(steppers, DC & AC, servo, linear motors) etc. Send
SAS.E. for free catalog. COMPUTER PARTS
MART, 3200 Park Blvd, Palo Alto, CA 94306. (415)
493-5930.

CABLE- TV converters , Zenith, Scientific Atlanta.
Jerro ld , Oa k. ot her s available. Fast serv ice,
UNITED ELECTRONICS SUPPLY, PO Box 1206,
Elgin, IL 60121. (312) 697-0600.

DESCRAMBLERS for downconverters. High gain.
Send $2.00. RB ELECTRONICS , PO Box 643, Ka
lamazoo. MI 49005.

~ WRITE FOR

JQL,McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.:1 (816) 842 5092

1901 MCGEESTREET KANSAS CITY, MO. 6C108

HAM Gt Ak
CO HI'UTIItS
sonwAltIt:

SCANNt:lU • Of"TICS
TUT IQUl..MI:MT

MICRO WAVI
SATIL U TI

AU Dt O VISU A L
NIW~OOUCTS

C~I"OHIt:NTS • lOTS
AHTIQU I I U CT.
I'UOUCAT"""

I"LAHS. SlItVtclt:S

THE BEST PLACE to BUY. SELL0 '

TRAOE N EW and USED EQU IPMENT

NUTS & VOLTS MAGAZINE
BOX III I ·E • PLACENTIA. CA 92670

(7 1~) 632·7721
Join Thousands of Readers NUionwlde

Every Month
ONE YEAR U.S. SUBSCRIPTIONS

$10.00 - Jrd Class. $15.00 • 1st Class

.. $J5 .oo - Uf.t1m• • Jrd Class Z

CORDLESS-phone owners. Increase distance, re
duce static on 1.7/49MHz phones. Details $1.00
refundable . HP PHONES , Box 273, Mesa, AZ
85201.

COCO owners- Free color computer software and
hardware catalogue. SPECTRUM, Box 9866, San
Jose. CA 95157-0866.

SPACE age spawn ed gasoline additi ves. Free
booklet and sample-$2.00 handling. Dealers in
vited, MIDWEST LABORATORIES, Rt. 1, Box 278.
Summerville. OR 97876.

INDIVIDUAL photofact folders. NO.1 to no. 1400,
$3 .00 postpaid. LBT , 414 Chestnut Lane. East
Meadow. NY 11554.

CANADIANS. Pay-TV and satellite descramblers
and kits for all areas. Send $1.00 for details to F.T.
ELECTRONICS, Box 2126 , Niagara Fall s, NY
14302.

AUTOMOTIVE Security Catalog . 1984, 24-page
color catalog, $2.00. ASE, Dept. 1, PO Box 382,
Plainview, NY 11 803.

CABLE and SUbscription TV secret manual. Build
your own descramblers , converters- HBO. Show
time , Movie Channel, UHF. Latest theory, sche
matics, instructions, suppliers list. Send $8.95 to:
CABLETRONICS, Box 305 02, Bethesda, MD
20814.

FREE Freight On
All Orders
Over $25
Under $25 add
$2.50 per order.
Minimum orderS10.

FREE Desolderlng Wick
wIth each pound of solder

• Ch!d< • Money Order • VISA
• MasterCard ~ y Slnt les«nts~

,JWIlP'oI'rUitsUx.

Call lOU FREE
800·645·4808

kl l(Y$ l~16 t 330660

SN 60/40 Rosin Core (RA)
One lb. Reel. -~

16 swg. (.06 4) $7 .95
18 swg. (.04 8) $8.45
19 swg. (.04 0) $8.95
20 swg. (.036) $9 .45
21 SWl} (.032) $9 .95
'12lb. Reel .
22 swg. (.028) $5 .9 5
24 swg. (.022) $7 .95

SN 62 (2% Sllven
Rosin Core
21 swg. (.031) $19 .9 5

~..

CABLE-TV converters , police radar detectors and
scanners. Send $1.00 for catalog. GREAT LAKES
COMMUNICATIONS,INC., 0-2026 Chicago Dr.
Jenison. MI 49428

OPTICAL characte r reader input any computer.
Construction cost $75.00. Plans $29.95. 50 page
catalog $3.00. DBE, Box G, Waikiki, HI 96815, Me l
VISA orders (808) 395-7458 .

ELECTRONIC catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist or
technici an . $2. 00 pos tage & handling (United
States only), refundable with first $15.00 order. T &
M ELECTRONICS , 472 East Main Str eet ,
Patchogue. NY 11772, (516) 289-2520.

IMPORTS-car stereos, boosters, speakers, tools.
much, much more! List $1.00. JRC, 329-76th, N.
Bergen, NJ 07047.

COMPLETE INVENTORY FROM 18 TEST EQUIPMENT MANUFACTURERS - PLUS OVER 70,000 ITEMS FROM 350 MANUFACTURERS OF
ElECTRONIC PARTS & SUPPLIES. WM. B. ALLEN IS ALSO A FULL SYSTEMS HOUSE. OPEN SATURDAYS.UNTIL 1:00 P.M.

Ins tantl y Identifies Power Line Proolems •
Continuous Monitonng • Immediate Alal'Tl"l
For High & low Volt age, Volta ge Drops,
Spik es, Power Fai lures or High Frequency
Sounds. 120V • 150Hz • F"k2 Adju stable
Test Vol ts.

SELL·A·BRATION

Include. 9V Battery and Probe.

WORLD'S FASTEST TROUBLESHOOTER
Instant Aud ible . Variable Response Wit h ExclUSive
VARI·PITCH • Fast LOGI-TAAK (5 nsecj Combi nes LogI C
probe & Voltm eter In OM • 3Y1 DigIt LCD • 0 ,1 ~ Ac·
curacy. Aul o 0 • Decimal· POlarity· 10A Range. 9V
Batt ery· Overload Prct ecn on • Hand held, On Belt or
Shelf.

MX·333 DMM
VARI·PITCH • LOGI·TRAK

SAVE $35

$120

WM. B.• ALLEN SUPPLY COMPANY
ALLEN SQUARE

300 BLOCK NORTH RAMPART, NEW ORLEANS, LA 70112

800 535·9593
LOUISIANA 800 462·9520

LX·306 DMM
PIED PIPER

9V Battery & Carrying Ca.e Included

HAND·HELD WITH VARI ·PITCH
Full Function, Variable, Audib le Tone· 3"':
Dig it • 0.25% Acc uracy • 10A Range
ACIDC • Dec imal. Auto 0 • Diode Test·
Overload Prot ection With Sell-Rese tt ing
Circu it s

START A NEW YEAR WITH GREATER SAVINGS ON TEST EQUIPMENT!
WM. B. ALLEN HAS THE FULL HICKOK LINE - IN STOCK & READY FOR SHIPMENT NOW

WM. B. ALLEN'S
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STOP DREAMING
START BUILDING
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ORDER TOLL FREE

1-800-34-HANDY
. cha rg e wllh VI SA o r
Masl erCard All It em s

o ff -t he -s he lt fo r
Immed iate Sh ipme n t '

SEND FOR
FREE

Colorful
Brochure!

HB-3514. 3 Socket Strips.
5 Buss Strips. 4 Binding
Posts . 2420 tie points.
27 14-pin IC capacity.
Compares at $66 .00!

$4795

Clear, easy-to-read and Identify
contact markings simplify

layout, wiring and
----- , documentation.

FOR LESS!

HANDY MAKES IT EASY!
Build anything from computers to LED flashers ... any
project you want the fast, easy, fun way. Use HANDY
solderless breadboards to build, test, modify and
expand your ideas .

SATISFACTION GUARANTEED
OR YOUR MONEY BACK!

HB-2112. 2 Socket Strips'__,""",-J'

1 Buss Strip. 2 Binding
Posts. 1380 tie points
18 14-pin IC capacity.

$2495

HB-2312. 2 Socket Strips.
3 Buss Strips. 3 Binding

Posts. 1580 tie points.
1814-pin IC capacity.
Compares at $51.50!

$310 0

HB-4714. 4 Socket Strips.,--t- ...
7 Buss Strips. 4 Binding

Posts. 3260 tie points.
3614-pin IC capacity.
Compares at $89 .00!

$6395

JUST LOOK AT THESE SOCKET FEATURES...
• Full contact labeling - simplifies component layouts
• New durable clip design assures reliable, low resist-

ance, corrosion-free interconnections
• High temp plastic- no warping or melting ... ever!
• Self-adhesive backing - mounts anywhere
• Big 914-pin IC capacity per socket
• Expands horizontally and vertically

i ~'HB-lll0.1 Socket Strip . :
HB-Ol00. 1 Buss Strip. , .: .. . . f. . .. ,.:, ... . 1 Buss Strip . Groun? plate.

100 tie points. Compares .. ,: II . . 740 tie points 914-pln
at $3 .00 ! ...:/ J~ Z ....., ' IC capacity. Compares at

$225 ~'i· /'1' $15.501

1:::~:E:~i~-- ~-------~~~~· :iIO:·~ff.· ·,t1,'.l/r!1 ~~}JE~~iii?~:te
$18.50!

Available at Selected Distributors throughout the USA and Canada E:J
HANDY PRICES ARE UP TO 25% LESS THAN COMPETITORS!

••fi-----\... a division of RSP Electronics Corp. -

and~ 7 Business Park Drive • P.O. Box 699 • Branford, CT 06405 .
li I h . (203) 488 6603 C S . 71346 1070 Mall Order. : Please add $3 (Canada & Int'l add $5) for shipping /handling .

, e ep one. - ompu erve. , Charge Card.: (Min.$15). Please include Acct. No., Exp. Datea,ndyoursig-

~ _ TWX: (910) 997·0648 Easy Link MailBox: 62537580 ~~~~~~~~~~~~;~~~;~:~~d ~~~'::e~ 'f~~anks only. C.O.D. • accepted.

CIRCLE 71 ON FREE INFORMATION CARD 103



SATELLITE TV VIEWERS
Get the most complete w eekly list ings.

Send $1 for simple copy. ~

!!;:nn~'/:: 0
P.O. Box 30BE, Fortuna, California 95540

100 -351 -9997 (U.S.) ·100-556-8717 (Calif.)
707-715-1476 (all others)

SATELLITE TELEVISION
SATELLITE-TV receiver breakthrough! Build
your own system and save! Instruction man
uals, schematics, circuit boards! Send stamped
envelope: XANDI, Box 25647, Dept. 21H, Tempe,
AZ 85282 .

MULTI channe l microwave antennas, hig hest
quality, low prices, dealers welcome. D.T. compact
$38.00, PT-1 $48.00, SR-1$65.00, D.T. grid $69.00,
PTS-33 $75.00, all units complete. DAISY TENNA,
Box 42010, Phoenix, AZ 85080, (1-800) 874-9033.

SATELLITE systems and accessories. Dishes, re
ceive rs, LNA's, actu ators . Top brands , low prices.
$5 .00 catalog. B & T ELECTRONICS, PO Box
3156, Grand Rap ids, M149501.

SATELLITE Television Information Service. 104
channel prog ram guide , existing sate llites, satellite
launchings next few years, Basic system theory ,
recomm ended Dish sizes, LNA's. Send $2.00 to
SAT/FLORIDA INFO. 2910 SE 19 Ave., Gainesvi lle,
FL 32601.

SATELLITE-TV! Lowest prices, absolutely com
plete systems! Major brands. Complete instaila
tlon/p rogramming guide $3.00. Catalog only,
$1.00. Dealers wanted. Visa/MasterCard. AIS
SATELLITE, Box 1226 -RE, Dublin, PA 18917 ,
(215) 249-9411.

INVENTORS!
IDEAS have value! Ever think of an idea, forget it,
and see it later on the market? Many people don 't
forget, act quick ly, and are rewarded by American
industry. Write dow n your idea ! We offer free dis
closure regist ration and initial consultation regard
ing your idea's potent ial value. Call or write without
delay for your free information package. AMER
ICAN INVENTORS CORPORATION , 82 Broad
St reet , Dept. RE , Westfie ld , MA 010 86, (413)
568-3753. A fee based marketing compan y. Offices
coast to coast.

New ITEMS New BARGAINS!
FREE UPON REQUESTI

Send today for FREE copy of
OUR BIG CATALOG, Dept. RE

FAIR RADIO SALES
fOl6 ~ EUREKA · 80M 1I0S • LIMA . OHIO, 45802

EDUCATION & INSTRUCTION

... 7..f 4 0";' "AJilAL.; - , l~/l.OO

TI'I:ll'1 POTS -P I HER P T 10IJ, HOI't, 3/ 8 "· ,ux, ,,,...rCH ,
100 OHM ,I K ,10... . 25K. 50l<, lOOK .200K •• "/ 1 .00
LM1310 'S ••• • • •• • • ••• • • •• • • •• • • • • • • 2 /1 . 00
CI)..0..7. . . . . .. . . . . . . . . . . . . . . . . . ... . . .,5
1.1'13 8 01Ul.N2 2801 . . . . . .. . .. . . . . .. • • • . •. . 9 5
'ERN TO-5 HIG H IilU...I.IT Y HE"'T S I NKS. I 0/ l . 0 0

TO · 18 ° 10 / 1.00
l'lOI.E X " 11'15- 7 .. IN /STIU " -50 0 1e ,'00 . 1 ,000 1"
HE ...T SEN SITIVE SWIT CNES •••• •. . • . . 10 /1 .00
LE D I'IOUNTINO CLI .. S/ R I NGS •.• . . . . .• • 15 / 1. 0 0
ZE Hf:1I: DI ODES - 20V lW •• • . .• . . . . .• • • 30 / 1.00
I N.. 0 0 2 · S . • • • • • •.... • • • • • • • • •.. • . • • 2 0 /1 . 0 0

ntU.IJ:l nI: ~a~~l IS. RKl&.. :u f.A'- ti
221 ·"2, 22 1- "3 , 221-"5 , 221-"8 , 22 1 - . " ,
2 21-7." 22 1 - 87, 221-'. , 221 - 10 " , 221 ·1 05 ,
2 21-10.
221- 13 2 .. • • • • • ..... • • • • • • • • • • •.. • • • • 2 .50
221 -1 " 01 INDUST RY RE .. L...CEI'IENT. . .. 51 . . . ".90
IIl: E .. I. ...CE MEN T I C...32 171 , 2 . 1011'1 IC • • 8 .90
2 SCI1 7 2 .1T05HI - HORIZ . OUT .. UT I . • • • 1 .95
3 .57 .,5.. 5 I'1Hz COLOlll I UlIlST cevs r ...L . .... .85
2 732 EP"OI'lS. . . . . . ... .. .. . .... ".95
SIGN...LI'I"-H l'I...lIlK I I'IODEI'I1300 ....UDl .. . . • • 5"
GOII:I LL ... HI GH 'U50 LUT I ON GREEN I'ION I TOR .7.,

"' I'IIER . 8 "
HI GH IilU"'L ITY COOLING 1""'1'1l P"'I'I OTOR 1 .•••. • "
TlIl...NSFORHERS - • . 3V 1 . 2 ...HP . . . . . . • . . .• 1 .50
luH FI XED CHot< E, RFC- 102. . . . . . .. . 3 /1. 0 0
2 2 WG .. 27 WO WI RE 5 0 ' /1. 0 0

~gl..~all ~WlI'I:tl.tHi 8.~lilB: lUI
THIS ""OJEC T F E"' TUR ES ...DJ US T....LE DC/ DC .
OUT" UT- 1-12" TO 1'130VDC . STEP U" ,D OWH
"' HD IH VEII:S IOH I'IODE S •••.. . . .• . . ••• •• 1 8 .S0
CH IP C..... S · SE T OF ",2 E"' CH 2. 7"3. 3 p+-1.75
ZENE lIl DIODE S · 13V IW, GL...SS •• •. . . 30/ 1.00
' NC ° To CONNEC t OR l"' I'IP HENOLl UG- 27" - . 9S
" 1 "01'1 C....LE , 2. CONDUCTOfII,28 ",wG- . 5 0 / F T

• 50 ' 0 0 _ .7S/FT

1 1 ,00DuF "OV COI'IP UTE R GR"' DE I I'l...LLO lllY1 -2 . 0 0
F II:E8 UEN CY COUNT ER I C- I NTEII:5 I L 7 22S - " . 0 0

'-.tU.~1..I..U ~IolI..U lWW!AIQ8 tUI
YOU PI CK THE ,"R E8 UENC Y F" OM 1 Hz TO "' 1'1'1

MULT I"LE OF 10 UP TO I I'IHz ISAME KIT "'5
FE ...TUflIED IN R"'DI O ELEC 'S ~~ U !il1£W
l'I"'OAZ I NEl , S .. " I NO- 3" . 'S
I'IJHI "'TUR E OE"' '' I'IOTOR I U" Olll I .... • • 2 /1 . 0 0
10 , Ooou F 7 5V COI'IP UTER G""'D£ C P • • •• • 1. ., 5
5,.oouF 25V L y T I C 2 11 . 0 0
. l u F 50V MOMOLI TH IC . .. • • • •. • ... .. 10 / 1.00
22/"" "'I N CQNHI:.CT ORIF uPH7 21 2 - .... I'IT - 2 / 1 .00
2 2 / .. .. IWI II:EW" ..... - GOL DI IlS ...W22D /3 - 2H - 2 /1 . 0 0
1.1'15 65, P IUI'I€ , HOUSE IlS L .0505 ..... . • 2 /1 .00
VOL T-OHM I'I€TE" IO- I K OHM , O- :sOOV I ••.• " . .,S
,tl,MMII[TlEII:I 0- 15 ... . C. Al'Ip EftESI . ... . • • • • • "."5
U!ll!t1..=.12}!i W.ttl.IJl . . .. . . . . ..... . .. . .25"
~ W!lI.I1I .. . .. . . . .. .... ... . . • 2""-
I.t:!LlI.M.I J.n. tiUmfI ~ RW.W...l..:.i.lI.L.
ROY'L ' -QlNI ITy - &J. IBAtUI~~!.:.

WANTED
OLD tubes : 2A3, 10's, 45 's, 50 's, 80's, 81's, 211 , 242 ,
845 , VT-52, VT-62. WESTERN ELECTRIC EQUIP
MENTS: (818) 576-2642, David POB 832 , M-Park,
CA 91754

INVENTIONS, ideas , new products wanted ! Indus
try presentation/national ex posit ion. Ca ll free
(1-800) 528-6050. Arizona, (1-800) 352-0458. X831.

UNIVERSITY degrees by mail! Accredited Bach
elo rs , Masters , PhD 's. Free facts reveal ed .
CAREERS, RE2, Box 470886, Tulsa ,OK 74147.

KIT-$39.95

UHF-TV PREAMP
(As featuredin RadioElectronicsMarchI
Mayarticles, 1982)
This inexpen sive antenna mounted prow
amp can add more than 25 dB of gam to
your system. Lots of satisfied customers
and repeat orders for this high quality kit .
which include s a/l component parts , PC
BD, case, Power Supp ly and Balun $34.50
Assembled Version $57.50

APPLE
....rt 1IIIt. Monitor

T...a: MICRO-MART accepts Visa, MC and telephone COO's. Minimum order $10.00. Shipping
U.S. orders, $2.00. Canada and other COlIltrleS $3.50 (includes ins.). Shippirg rate adjusted where
applicable.NJresidents add 5%sales tax.
.leRO-.ART • 508 eEITRAL AlE., WESTFIELD, NJ OlOiO • (201) 854-8008
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"OT ...II:Y SWI TCH I " ~OSITI ON, S ... 12"V I '2/1.00
~"E C I S I OH Tltll'l P OTS- l00 a h M, 5 0 0 a h"" IK , 2 K
51< ,1 01<, 20K , ec«, l OOK, zco« , 5 001<, 1M. . 3 /1 .""
7 8 12 VOL T"'OE IIIEOULATOII: I .. "II'IEI • .• . 2 / 1 .00
7., 12 VOL T...OE "EOULATOlll 1.. IIIII'1EI •• • • 2 f l . 0 0
TA....(1) T""'N5FO"I'IE" 17 ... 1 , 7 .5 ," , 15 , 18V· • ., .""
~L " LUG T" AH$FO"I'I EII:- 2 .. v S251'1 ... . ..." .50
" I . " DYN...MIC " AI'I <NEC 8<4 D"' TE CODE , PRI MEI
IDE "' L FOfl: 111'1 P C' S" CLONE$ 11 50... I. 4. S 0
I. OMHz C" YST ...L S . . . . .. 1. 95
JUI'I IO RED LE D' S - DI F F USEJI LE NS, P R I ME lTI l
NO COS MET IC RE J ECTS . "' 1.1. 10 0'll..... I S /1 .00 ,
10 0 / •• 0 0, 1 , 0 0 0 /5 7 .50 .
COI LS F OR 11I"'0 10 ELE C'S F E ' 8 .. TV PR OJEC T ,
TOKO "'5 T -l , T-2 , L - l1 12uHl L L - 2 1. 0 7 1uHI
COMPLE TE S ET OF "'LL 5 COI LS 8 .50
I'IC1 330 - p R1 1'1E I I'IOTO I .. .. .. . 1. 19
11"8 -8" TRANS IS TOIII. . . ..• ...• 1 .S0
555 T I M£ RS - plIlIM E , lTII.. . . 3 / 1.00
8 P I N IC S OCKE TS IS I I.OO
1 , 0 0 0u F :S01,l R"'D I AL I HIC N IC ONI 04/1.00
.. 7u F 2 5V R...DI "'L IH I CH I CON I • ••• • • . 10 /1 .00

TEX"'S I H5T / • .,""'" an~- IN C /D ...T... " Olll
P IN S "' '''D E WHEH [ "' CH KE \ DEP RES S E D . . .. . .,S
CLOCI< I'IODUl. E - CRYS T...L CONTROL L ED, GItE E N
DI 5 P'L ...Y/ l '2VDC IT I I'IE SET S WIT CHES /D ...T"' -4. "5

1..1i"lU.l'~,tiLLm2llI!r.l8.f.1U!iLl.. J;lUl.UlilB:
lUI.:. flilfl. &.!lll!!U~ Q8 MY f.I..Ull~
~1...1~~ et. IL. &1..1.. e.ARli....
" I,tiSTfl.UCI I lilttS.:. tL.!~ ~!il.ll.C.I ,a.n IZ
POT S - 1 MEG, LI NE "' R T ...PER ••••...• . S /1 . 0 0
DI P S WI TCH - 3 PO S I T ION . . .. . 10 /1 . 0 0
MOTt ON D£ TEC TOft '0"' ''D5 -.2 EAC H• • . 7 11 0 . 0 0
MOTIOM DET ECTOft I C· SIUl. N223213/.2, 20 / .10
I L"'C Io(, PI..,...S T IC P"O J E CT ' OX F Olll ....OVE · 1. 9 5
EX TEN S IV E CONSTlIl UC TI ON AftTIC L E F OR DEl. .1
1 , 0 00 PC RE SI S TOIt "'SS 'T< 30 V...LUESI I /2W- .3
7 8 1.0 8 VOL T"' GE REGUL ...TOftS • . • .• . . .• 10 / 1 . 0 0
. 2 2 u F 5 0V MINI DI SCS . . . .. .. . .. 2 0/ 1. 0 0
3 2 0 0uF 50V TWI S T LOC K I IDlE"' L FOfl: '"OWE"
S U,. .. L I £ S I • • ••• • . . • •• •••• • . . . . • • . . • 3 /2 .00
. 3 3 u f 10 0 V DIP MyLA R 10 / 1. 00

IIO.AL
0 1 VIt'll

$ 7.95

ELECTRONIC SYSTEMS NEWSLETTER is a
monthly publicat ion written especially for the elec
tronics hobbyisVexperimenter. Fascinating projects ,
new ideas, sources . Free deta ils. AF PUBLISHING,
Dept. R2, PO Box 524, So. Hadley, MA 01075.

NEW!...Repair any TV...Easy. Anyone can do it.
Write, RESEARCH , Rt. 3, Box 601 SR, Co lville, WA
99114.

NEWSLETTERS

DO-IT-YOURSELF TV REPAIR

BUY A POUND

II. . .. 3'.'
4164 dr. 11&4k 300 • 4.00 58.00
4164 150 4.20 8.40
4116 ' I IU 150 1.75 3.50
6116 stat I I U 150 6.95 13.90
2114 " 4 Ilk 150 2.30 4.60

MEMORY SALE

SlJPEH LED'st:i-
2DIIIP. raling w/lleat sink a
ME2 IR ~al 25& puis. 6-32 b
M15 IR b $ t d
MV4 RED a 4.95 each s u

I3AI3YL[)N 4811 Myrtle Ave.
~('B::Tr(]n il;:a Sacramento. CA

95841~
(916) 334 21&1 .~

we ..,. , po.t on order. 'or S 15 or more "'
perm.nt muat b . In U.S. 'uncia. Fo r.l gn
ord.r. rnu.t Inc Iud. poat M C, MC er.
not Dr.peld e n d .hlpplng la e d ded .

GERMANIUMSIGNAL DIODES
tOV POIVAID YOLTAOI - IDIAL POI TTL
CIICUITS . .AL P IICI LIADS. ALL DIODIS

'1111 • •i ·OUNCE over 100 $3.50

WI VILCOX. YI IA-XC
••0 11 OID..I . OID..I
I.ICllnD ••,oal BOO.
C....CIPIC) .ILL II
III n n "I TUT DolT• • •

RESISTOR S ALEI-.:::.:.::...:::::.....:.;:.:-......:..:..:..:..;;.:.:.:.....- -i
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OUI DI 'ORTII. •• I "ID
U I 1/ 4. , . ..CIIT
1.1 1111'01.' IB PAC.. or
zaa UIT....D or till 100
....Cll .1 OIUALLT CIT •
v. BAR ALL 1'• •
I " AWDAR!) .. ALV. I r lOM 1
TO 4.7 MlCI.

EACH 200 PAK $2.3 5

FIVE PAKS $'1 .00
25 or mor.-onlyS2 • • •

~ :::::m:
~ ~ ;CA I:b • •LO-W:~~:O;A;; 1--------'--------==---1
IICIIYt lC SYSTI" .
COMPLETI IIADY TO
I I ITALL- I IC LODI ' It. 20"
0111, DOWI COI ' . IT I I
. I D POVI I SUPPLY VI TIl
.LL CAlLI I " ID IWSTI .
rO I IAn IIITALLATI OI .
12 HOITII PAITS . I D
LAIO I COAI ••TII.

$ 495
send for

FREE FlYE
r lARSlsrOI IORARZA

r U IT qULITT- IIV TOU
P.P Dlyt Cl1 MADI rot A

~::~: CO:~:~:I ~:;::iD 1----------,..----------1
PAnl UI l OT nCOlll l
oa II.JICT PAt T I • • •

100 for ' 6

ENJOY SATELLITE TV
Save money with easy,guaranteed,
do-it-yourself antenna plans I kits.
Electronic knowledge notnecessary.
Send $1.00 for catalog or $8.95 for
1984 "Consumer Guide to Satellite
Television."

@
' GFI-D9
.!I/ J Box 9108

Missoula, MT 59807

PCB for Satellite Stereo Project in October article
is now only $15.00. JIM RHODES , INC., 1025 Ran
some Lane, Kingsport, TN 37660.
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Over 1000 Items in stock: The store for Builders and Fixers!

Cal. No.
276-2520
276-2521

Cat. No.

276-1723
276-1728

CMOS and Bipolar Timers

Replacement Transistors
. Type Cat. No. Each

2N1305 PNP 276-2007 1.19
MPS2222A NPN 276-2009 .79
PN2484 NPN 276-2010 .89
MPS3904 NPN 276-2016 .69
TIP31 NPN 276-2017 .99
TIP3055 NPN 276-2020 1.59
MPS2907 PNP 276-2023 .79
MJE34 PNP 276-2027 1.49
2N3053 NPN 276-2030 .99
MPS3638 PNP 276-2032 .79
TIP120 NPN 276-2066 1.29
2N3055 NPN 276-2041 1.99
MJ2955 PNP 276-2043 2.19
2N4401 NPN 276-2056 .59
MPSA06 NPN 276-2059 .59
MPSA13 NPN 276-2060 .59
MPSA42 NPN 276-2061 .69
2SC945 NPN 276-2051 .79
2N3819 N-FET 276-2035 .99
MPF102 N-FET 276-2062 .99
IRF511 V-FET 276-2072 2.59
IRFD1Z3 V-FET 276-2073 , 1.49
2SC1308 NPN 276-2055 7.95

TLC555 . New CMOS des ign with very low powe r
consumpt ion- typically one milliwatt with 5 VDC supply.
Same pinout as 555 but works with smaller, less expe nsive
capacitors. 276-1718 .' 1.59

Defines over 1200 modern
day microcomputer terms
with c lear and conc ise
descr iptions. Large, easy
to-read typeface . Over 100
ill ustrat ions. Special up
front section conta ins over
20Qcommon abbreviations,
acronyms and special symbols . 96 pages .
62-1392 · 2.79

Bipolar. Resettable timing from one usecond to one hour.

RS-232C Line Driver, Receiver

Dictionary of Microcomputer
Terms

NEW!

.49

.59

.79

.89

.99

Price

215911:
218911:
218911:

Cal. No.

276-1992
276-1991
276-1989
276-1997
276-1996

276-1995
276-1999
276-1998

Solder DIP Sockets
Type

8-Pin
14-Pin
16-Pin

Square 0.25" posts accept 3 levels of wrap .

,18-Pin
20-Pin
24-Pin
28-Pin
40-Pin

wire Wrapping DIP Sockets

Pins Cal. No. Pka. of 2
8 276-1988 1.19

14 276-1993 1.29
16 276-1994 1.39

Tantalum Capacitors
_ 20% Tolerance
_ IC PCB Spacing

Only 1 x 1'116 X 3/4". Typical
drain 12 mA- ideal for battery
powered circuits . Contacts : 1
amp at 125VAC.

6-9 VDC Coli . 275-004 . .2.99
12 VDC Coli . 275-003 . . .2.99

Mini SPDT Relays

Temperature
Value Coefficient Cal. No. Each

100 pF NPO 272-152 .69
470 pF NPO 272-153 .69
1000 pF Z5U 272-154 .69
4700 pF Z5U 272-155 .69
.01 >IF Z5U 272-156 .69
.047 >IF Z5U 272-157 .69
.1 >IF Z5U 272-158 .79

Monolithic ceramic/
Capacitors
Epoxy Dipped _ 50 WVDC

>IF WVDC Cal. 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

.89

.99
1.29
1.59
1.09

Each

Ohms Cat. No.
10k 271-1335
15k 271-1337
22k 271-1339
27k 271-1340
33k 271-1341
47k 271-1342
68k 271-1345
lOOk 271-1347
220k 271-1350
470k 271-1354
1 meg 271-1356

10 rneq 271-1365

276-1801
276-1802
276-1822
276-1805
276-1808

Cal. No.

TTL Digital ICs
With Pin-Out and Specs

Type

7400
7404
7408
7447
7490

., /4 watt, 5% Resistors
39e\: ." , 4lie . '

Pkg. of 5 . ~~ ..:::::::

Type Cal. No. Each
4001 276-2401 .99
4011 276-2411 .99
4013 276-2413 1.19

4017 276-2417 1.49
4049 276-2449 1.19
4066 276-2466 1.19

4000-Series
CMOS ICs
With Pin-Out and Specs

computer / Came connectors
Type Positio ns Cat. No. Each

Solder Sub-D Male 9 276-1537 1.99
Solder Sub-D Female 9 276-1538 2.49
Hood for Above 9 276-1539 1.99

Sold er Sub-D Male 15 276-1527 2.49
Solder Sub-D Female 15 276-1528 3.49
Hood for Above 15 276-1529 1.99

Solder Sub-D Male 25 276-1547 2.99
So lder Sub-D Female 25 276-1548 3.99
Hood for Above 25 276-1549 1.99

So lderless Sub-D Male 25 276-1559 4.99
So lderle ss Sub-D Fern. 25 276-1565 4.99
Printer Connector 38 276-1534 6.99
Cable Socket 34 276-1525 3.19

Ohms Cal. No.
10 271-1301

100 271-1311
150 271-1312
220 271-1313
270 271-1314
330 271-1315
470 271-1317
lk 271-1321

1.8k 271-1324
2.2k 271-1325
3.3k 271-1328
4.7k 271-1330
6.8k 271-1333

"J1
m
rn
:IJ
C»
:IJ
-<
<0co
01

power Supply
Chassis
~

"

SPECIAL
PURCHASE

Our big buying power brings you a
compact switching power supp ly for
an incredibly low 44¢ a watt! Input:
18 VAC (use our #273-1515 trans 
former). Outputs: 12 VDC at 400 rnA,
+5 VDC at 1.1 amp and -5 VOC at
200 rnA. 2n-1016 4.95

OVER 8800 LOCATIONS WORLDWIDE

TV RF Modulator
Chassis

Selectable channel 314output. 5-pin
DIN glug accepts video , audio and
12 V C power inputs. On/off switch
with built-in TV antenna/modulator
sVfitching. Auto shutdown circuit in
case of s igna l input over load .
2n-1015 4.95

continuity Tester
Chassis

Circuit continuity produces a war
bling tone. Many possible uses in
cluding sec urity ala rms, capac i
tor/diode checker, more. Operates
from 9V transistor battery. Great ex
perimeter 's item at a bargain price.
2n-1014 1.95

Prices apply at part icipating Radio Shack stores and dealers
ltadl8 / haeK

Amps Cat. No.
2 270-1244
2.5 270-1245
3 270-1246
4 270-1247
5 270-1248

Power Diss.
600 mW
1 watt

MOV Transient protectors

A DIVISION OF TANDY CORPORATION

Fast-Acting 5x20 mm Fuses
Pkg. of 2 89e\:

Amps Cal. No.
0 .315 270-1249

'/2 270-1241
3/ 4 270-1242
1 270-1250

1.5 270-1243
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AMPEX profess ional series open reel tape, 1800-or
2400-feet on 7-inch reels, used once . Case of 40 ,
$45.00. 10V2 x 3600 feet and cassettes available.
MasterCardN isa . VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

REEL-TO-REEL TAPES

DIGITAL Klock Kit plays 1-of-12 me lod ies each
quarter hour. Displays time, date, and other fea
tures. Send $2 .50 for assemb ly plans and pricing to
KERBER KLOCK KO., 36117 Hillcrest, Eastlake,
OH 44094.

DESCRAMBLER pla ns. New desig n decodes
gated sync suppressed signals- newest pilot less
method. Ci rcu it boards, most parts from Rad io
Shack . Deta iled theo ry, drawings , schematics, in
structions $14.95 plus $2.00 shipp ing , DIRIJO
CORP., Box 212, Lowell, NC 28098 .

CONTROL your world with your comp uter ! Contro l
up to 48 devices easily. Complete plans, sche
matics, prog rams $9.95. B & W ELECTRONICS,
3621 Lowden, Kalamazoo, MI 49008 .

ELECTRONIC kits: Polyphoni c digita l synthesizer,
digital sound sampler and accesso ries . Build a pro
fessional system at low cost. The VMS synthesizer
system is compa tible with most microcomputers,
(Appl e, Commodore , Sinclair, etc..) Comp lete soft 
ware packa ges available for the Comm odore 64.
Imported from West Germany. Send $5.00 for bro
chu re and demo-cassette . Mail to: CEDOS ELEC
TRONICS. PO Box 101, Waukesha, WI 53187.

CUSTOM printed circu it board design . For price
quotation send schematic diagram and $1.00, refun
dable with order to : MARK MISIAK, 5035 So.
Kostner Ave., Chicago IL 60632.

CATALOG: Hobb y, radio broadcasting , CB, lowfers.
Transmitters, linears , active antennas, conve rters ,
scramblers, bugging devices, more! PANAXIS, Box
130-F2, Parad ise , CA 95969 .

CIRCLE 116 ON FREE INFORMATION CARD .
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DIGITAL
RS232
Interface

MICROWAVE TV ANTENNA SYSTEMS

For Free Sound Info
Call 1- 800-233-3865
or write WERSI USA

Dept. M 8 P.O. Box 53 18
La ncaster, PA 17601

CB/HAM new automatic V.S.W.R. meter modi
fication kit for your V.S.WR. meter. Cont inuously
monitors V.S.WR., Hivswr alarm, eliminates se t
power step. Kit $32 .50, Ca liforn ia add 6%. RJ
FROST ELECTRONICS, 11106 Ironwood Rd., San
Diego , CA 92131. Allow 8-10 weeks.

PHOTO circuit boards, Your idea becom es a finish
boa rd in one hour. Cost complete about 12 cents per
square inch. Equipment cost about $30.00. Send
$3.00 for instruc tion boo k and catalog. 1.0.8.. 160
No. Main SI., West Salem, OH 44287. .

YOU SAY YOU WANT A FREE
FLYER AND YOU WANT IT NOW?
JUST SEND US A SELF
ADDRESSED STAMPED BUSINESS

SIZE ENVELOPE .

Cont i nental US add $1.80
for the f i r st pound and sot
for e ach additional pound.
Canada a d d $3.50 f irst Ib
and $1 for e ach a dd i t i ona l .
Florida add 5\ sale s tax•

M I L OIIDBII $7 .1.1.0.
COO, UPS CASB om.y $15 .1••
VI sa ..~ $15 .1••

! IA M D N D BAC K
~ICS COIIPAJrf

PO BOX 12095
~A. FL . 33578

Phone Orders (813) 953-2829

SOUND EFFECTS

~
PC BOAR D

~"" WEEPA!
-e l1r <9'4%lfA!

COMPLETE, OPERATING ASSY.
HAS FLASHING LIGHTS, HEAVY
DUT Y 2-1/4" SPEAKER, RUNS
ON 9-12 VDCI MAKES SIREN '
EXPLOSION SOUNDS, BUT YOU
CAN RE- PROGRAM THE SN76487
TO MAKE LOTS OF OTHERS I

X-1560 WT 0.2 LB

$1 95

END STACKABLE

NAT I ONAL MA- 6008 IS A
COMPLETE DC POWE RED CLOCK
WI TH KEYBOARD T IM E/ DATE
ENTRY , TIME BASE CONSI STI NG
OF AN MM536 9 AND 3 . 579 MHz
CRYSTAL, ALL IN A 2-3 / 8 X
3-1/ 4 MODULE. BRAND NEW,
100\ FUNCTI ONAL. DATA- . 25¢

10/$25 100/ f 200.
M -60 08 WT 0.1 LB

NATION AL NSM 3916 -9
I NCLUDES A 10 ELEMENT LED
LINEAR ARRAY WITH AN LM3916
DECODER/DRI VER. THRESHHOLDS
ARE SET AT COMM ON VU POINTS
THE FI RST 7 LEDS ARE GREEN,
THE LAST 3 ARE RED. 2" X
0.85 " OVERALL, OPER ATES
FRO M 3 TO 24 VDC , 1\
ACCURACY. DATA - .50¢ I ~~..~~ ...

10/$ 34
100/$300.

CIRCLE 254 ON FREE INFORMATION CARD

M- 4 27 5

WT 0 .1 LB

7-1 2 VDC
LED CLOCK

~ .. .e
~eeee

ALUMINUM EQUIPMENT CABINET
9" x 12 " X 3-1/2 " ORIG COST $40. NEW HEAVY
GAUGE ALUMINUM (1/8" SIDEWALLS) WITH ATTRACTIVE
BLACK FINISH , GREAT FOR ALL SORTS OF TEST AND
COMPUTE R EQUIP. FRONT PANEL IS PUNCHED FOR
COUNTER/DVM USE (EASILY COVERED), REAR PANEL
HAS OPENINGS FOR LINE PLUG , SWITCH, ETC.

X- 8 0 0 0 WT 5 LB $9.95 1 0 / $ 8 9 100/$75

PLANS AND KITS

CABLE-TV converters: Je rrold. Ham lin, SB -3,
AN-3, Mini-Code, Zenith & more. UHF converter s:
Deluxe II sinewave kits $95.00, gated pulse add/on
$70.00. Complete units $195.00, with gated pulse
$255.00. (Quantity discounts .) Repair s of all con
verters & cable boxes. Send SASE (54 cents
postage) or call for info . 1 (312) 637-4408. HIGGINS
ELECTRONICS, 60 14 W Nelson . Chicago, IL
60634. No. Illinois orders accepted.

PROJECTION TV...Convert your TV to project 7
foot picture ...Resu lts comparable to $2.500.00 proj
ectors ...Total cost less than $30.00...Plans and 8"
lens $19.9 5.. .lIlustrated inform ation free. MAC
ROCOMA-GF, Washington Crossing , PA 18977.
Creditca rd orde rs 24 hours , (215) 736-3979.

HI-FI speaker kits , auto spea ker systems and
speaker component s from the world's finest man
ufacturers. For beginners and experts . Free liter
ature. A & S SPEAKERS, Box 7462R , Denver. CO
80207 (303) 399- 8609.

FREE catalog, 99-cent ki ts-audi o , video , TV,
computer parts. ALLKIT, 434 West 4th Street, West
Islip, NY 11795 .

PRINTED-ci rcuit boa rds. Quick prototypes , pro
du ct ion , des ign , ref low sold er. Se nd print or
description for quote to KIT CIRCUITS, Box 235,
Clawson, MI 480 17.

(f)

~
Z
oa:
I
o
W
...J
W

o
o
-ca:

106



DISC CAPACITOR S• __ Ctoo_ ~ e-....

,.., .,..
)0<' 0 1 Pan asonlc LS Se ries

M...tut.~~CalNeJtor'&

."..r.w.w....".,".,;::
"' TIM DIGI.Kf Y C....,f.,

L_ DIM "- 0.. DIM~"....

PUASONICMnAUllED POLYfsn.
CAPACITOrs

Panasonic TSW Series
hIll' Alu_lnum II l'Ctlol, tlc c.plC.ton

ffiMiiHi Uii' t

V-S fl II IS
Opet. .... T__. NN A..... 4O"ClO 'we

C-"" It _ 00 1.. ' 10 1o..f

i==1;:~· ./~~~
1toMole 1t_~ lll'C I llXJO'.1S1 ~ f

"' C_ f1'kl,w, I !D CI '4~

~~..:::.. ~
:::.~ ~

~ ~.

~17

:::; ~ :'~~~. ':~
,l,1l6J:l6 S<_L.... t oU
,I,'W ]I _ LO<" tl2

,1,""'" ~.... I U
A'WoI 1'" , _ sc-.... I n
A ' ' '']I ~.... ' 0
Al. ]I ..--.~ ... ~

MOUNTINGHARDWARE AVAILABLE
SEPARATElY.. .

"mIII
:n
C
}>
:n
-<

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

-119...,. • • 01 ...,.... .. , ---.--
Al!iOO ~ , C_Suw-l..k
Al!(11 ]I , e- s.c_ u... '
Al!002 ~ , e-"'l-It<.
,"'so) ]I , e- . .. l .....

A~ c~
Al~]I C-*S<_ L...
Al"'* : 4 e- s... .."-o,Al!101]1 e-~.._ ~_

A'\IOI 14 '-..:5<_,..
Al_]I '-..s..- ...
,I,~ T .._",...-=r.;:;-

-.
",r•,.,.,.,.,.
;:',..
",",,.......
"."....
'On."
""1111
H I',,,,
" ...."" .."..
~ ~

""".,,,,.
.~

""~ .......

~
'00' ":::; ""001:11' "oCllli:::'~_ ""." ",- "::.;: ""0«J;'A_ " ".- " """" "'" " "::;: " ::"001 ' " '":~

u
:~.,.... " ' """- ,~

:~ '. ",
" ..,

'OM " '".... " '".. " ".." '"::: '"'"on '"'" ' ".n ,..
: ~

,.., n
'" .",. . n.., ."
"

..,

....,......'"..........,...n
;::::
"'.",,,

"'''"'""'''"'..
"'''• NSlJ

"'101'
"'''....u ""'''0

~ 1 &l =
... n
~.
"'"
"'"~,"'"......
"'''...".....,
.."."'"~,

n.,
~~ e l' ~n
: ~ e ll 1001

~~

ClIO
Cll!>
CIl17".
'''',,,,
" "" """till

" """,,~

" '"" ..

H4 SERIES .151"" x ,200"
EDGIEBOAR O CONNECTORS

QW."...,.,.,
" ",

'.'"'.'"110)
10UI

~ "'..'"
""MOO
MOO".,"00
"'~".,
W",
w"
"00
""'II .. ,

"'.,..,
WOO
WOO
WOO
NW...,.....
'....""

":HIlI
:n 1Xl
11 ~;tl

~ : 11,. ' 11n :]<,
1J ,~

1) ) T ~

:. 1."
~ ,.,
1J 110

" 'JJ
~ ."
~ .".. ."
~ ."

11'\ h1'7

~ : ::...
II ,.ill
~ ,.
" !flO
" '00.. ...
~ '".. ".. ...
II "0

" ".1l ,'"

~ ~:
11 1;'11

~ 1]a

~
n
n
n

"..,..
'"'"'"",,..
'"~....
"".

I 'Jr"'"'t: """'5~ M14

;::; :f:; ;:::== :::~
, , _ , .. 1\J!l 1_

"1111111111:141111@I:1

CIRCLE 82 ON FREE INFORMATION CARD 107



Let US quote you
on any stage of
your product from
proto types to
production.
FABTRON DIV.
P.O. Box925
Columbia. TN38401
(615) 381-1143

J &0 ENGINEERING
P.O. Box 6099

Falmouth, Maine 04105
(617) 837-8431

Dea lers Wanted
Specia l Qua ntity Pricin g

COo 's-OK

Buy 1 kit
Get 2nd kit
at 1fz price

SPECIAL $74.95

1.9 to 2.6 GHz
Frequency Range

24" Parabo li c Dish. Pre
assembled Probe with Down
Converter. Power Supply and
Tuner Switch. 63' of Coax
Cab le with Co nnector. T rans
former f or 75-300 Ohms.
Moun ting Hardware for Fast
and Easy Installat ion.

ORION ELECTRONICS • =c
P.O. Box 26420

Tempe. Arizona84282 .

(602) 897-2321 SUgg~"'tl:~S:e~~WdS25900

All J & 0 products are engineered. net ccce c all are guaranleed
90 days &we stand behind our products where others Iii II 10

DESCRAMBLERS
AMERICAN -CANADIAN

New Satelhte Oescramblers
C-1000 I ZENITH TYPE

Descrambles " over the air " and
" cable" sync suppressed active
video inversionsignals

~, Ready to go C-1 000 379 .95
...=:. ~ Complete Kit C·l000K 274 .95

Pnnted Circutt & Manual. 24.95

DEALERS wanted: Channel 2, 3, and 4 notch fil
ters . Money back guarantee. Send $15.00 for
sample arid quantity price list. Specify channel(s).
LE~ K~RTZ, PO Box 291394, Davie, FL 33329.

CABLE TV

SINE WAVE QUESTIONS?

NOISE eli minators , expa nders, power meter s,
others. Twelve-24 bands/channel equalizers from
$89.00 Kit see R-E 5-6/78, 2/80, 3-4/81. Catalog:
SSS, 856R Lynnrose, Santa Rosa, CA 95404. (707)
546-3895.

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.

GRAPHIC EQUALIZERS, ETC.

PRINTED CIRCUIT BOARDS

C-100I JERROLD TYPE
Cable Descrambler forin-band gated
suppressed systems
Readyto go C·100 119.95
Complete Kit C-l00K 54.95

SEN D $2 FOR COMPLETE INFORMA TlVE CA TALOG TO
DETERMIN E WH A T TYPE YOU NE ED .

TROUBLE shooting, alignment, antenna hookup,
improvements manual, $6.00. STV aut horization
control , $3.00. Both, $8.00. SIGNAL , Box 2512-R,
Culver City, CA 90231.

lPJo(g;. ~©ffi\lR1!Q)~
AND ART SERVICES

FACE
PLATES•ENCLOSURES

WRITE OR CALL
For Lite rature or Quo tes

• : I

•___.:,..•., iii

I : •

BUSINESS OPPORTUNITIES

SUPER powered notch filters. Eliminate any un
wanted signals. Channels available:2-6, 14-22 (A-I).
Only $.19.00 each. Money back guarantee. Quan
tity discounts, CATV. PO Box 17621, Plantation, FL
_33318.

BURGLAR alarms-booming business. Get in
now. Starting informati on $2.00. DYNAMIC SE
CURITY, PO Box 1456-T, Grand Rapids, M149501.

QUALITY ELECTRONICS, 2305 Old Buncombe
Rd., Greenville, SC 29609,(803) 235-8691. Mail or
bring in service for Comodor Phone Mate. Pan
asonic dealer distributor. Inquiries invited for other
electronic service quotes.

PROJECTION TV...Make $$$'s assembling proj
ectors ...Easy...Result s compa rable to $2,500.00
projectors ...Your to tal cos t less than $20 .00 ...
Plans , 8" lens & dealer's information $17.50... illus
trated infor mat io n free ... MACROCOMA GFX ,
Washington Crossing, PA 18977. Creditcard orders
24 hours (215) 736-2880.

YOUR own radio station ! AM, FM, cable. Home
operation possible. BROADCASTING, Box 130-F2,
Paradise, CA 95969.

JOIN 30,000 other scanner owners in the nation's
largest not-for-profit association of scanner owners.
Bi-month ly pub licat ion with tech tips, fascinating
true stories, news of new listenin9 adventures. Plus
member benefit package including car rental dis
counts , no-extra-cost insurance coverage , free
classified ad service, and more. Send just $9.75 for
10-month trial membership to: SCANNER ASSO
CIATION OF NORTH AMERICA,-240-A Fencl
Lane, Hillside. IL 60162.

CABLE TV NOTCH FILTERS

SCANNERS

HAMLIN OAK JERROLD
SCIENTIFIC SYLVANIA ZENITH

ALL TYPES Of CABLE TV EQUIPMENT
MICROWAVE ANTENNA S & ACCESSORIES

- fREE ILLUSTRATED BROCHURE -

•

• -. - CALL OR WR ITE -
H. M. R. SALES

22 1 E. CAM ElBACK .1
PHOEN IX. A2 B5012

16021 993·039B

UHF, CABLE-TV UNITS
ZENITH VHF/UHF "Super Z" kit in stock (also
works on Zenith cable units, Z-Tac) only $179.95.
Put a little st ing in those faraway UHF stations
with our 25dB preamp k it, the " Scorp ion"
$22.95. Large quantity discounts on cable units,
N-12's, SB, MLD-1200's, f ilters. We buy surp lus
parts, excess inventory. We now have over aV. of
million dollars in parts stocked, resistors/ca
pacitors/co llsllC's many more . Check out our
low pr ices. Dealers give us a call on quantity
pricing. Will sh ip anywhere . FOB/Ba it. COD wel
come. Carte Blanch/Diners Club accepted. UPS
Daily. Add 3% shipping. Mary land residents 5%
state tax. Credit card orders, Information, COD's
and dealer pr icing call (301) 574-7882 or 7883.
Call or write for free catalog to S.E. CORPORA
TION, PO 9534, Baltimore, MD 21237.

MECHANICALLY inc lined ind ivi duals desiring
ownership of small electronics manufacturing busi
ness-without investment. Write : BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

US $8.00 including disk thousand name brand pro
grams for Apple IBM-PC details RELIANT, PO Box
33610, Sheungwan, Hong Kong.

SNOOPER PHONE - Allows user tocall hispremises and listen
inwithout phoneever ringing .
SNP20 _.. . .. Assembled $89.50
SNP2 Plans $9.oo SNP2K Plans/Kit $59.50
LONGRANGE WIRELESS MIKE- Miniature device clearly
transmitswell over one mile.Supersensitive.powerful.
MFT1........Plans........$7.oo MFT1 K.....Plans/Kit.....$49.50
WIRELESS TELEPHONE TRANSMITIER - Transmitsboth
sides ofphone conversation over one mile.shutsoffautomatically.
VWPM5 ......Plans......$8.00 VWPM5K...Plans/KIt. ..$39.50
TALK& TELLAUTOMATIC TELEPHONE RECORDING
DEVICE- Great for monitoring telephoneuse.
TAT20 Assembled $24.50
TAT2 Plans $5.00 TAT2K Plans/Kit. $14.50
Our phone isopen forordersanytime.Techniciansare available9-11
a.m..Mon-Thursforthose needing assistance orinformation.Send
forfree catalogofhundredsmore similardevices.Send check.cash .
MO.Visa.MC. CODto: INFORMATION UNLIMITED

OEPTR8.PO. Box716. Amherst. N. H. 03031 Tel: 603-673-4730

CIRCLE 72 ON FREE INFORMATION CARD

i)i:VICi:)
PERSONALDEFENSE ANDPROPERTY PROTECTION
UTILIZE SPACE AGETECHNOLOGY.
CAUTION THESE OEVICESCAN BE HAZARDOUSANDMAY SOON
BE ILLEGAL.
POCKET PAINFIELD GENERATOR -IPG50
Assembled $64.50
IPG5 Plans $8.00 IPG5K IWPlans $44.50

• PHASOR PAINFIELD CROWD CONTROLLER - PPF1 0
Assembled . " $250.00
PPF1 Plans $15.oo PPF1K KitiPlans $175.oo
BLASTER- Providesaplasma discharge capableofpuncturing
a can.
BLS1 0 Assembled. . $89.
BLS1 Plans $10.00 BLS1 K KitiPlans $89.5
SHOCKER/PARALYZING DEVICE- Very intimidatingand
effective. 5to10feet
SHG60 Assembled . $99.50
SHG6 Plans $10.ooSHG6K KitiPlans $89.50
RUBY LASERRAYGUN - Intensevisblered beam burnsand
weldshardestofmetals. MAYBEHAZARDOUS.
RUB3AII Parts Available for Completing Device$15.oo
CARBON DIOXIDE BURNING, CUTIINGLASER - Pro
ducesacontinuousbeam ofhighenergy.MAY BEHAZARDOUS.
LC5 ..AII Parts Available for Completing Device ..$15.oo
VISIBLE LASER LIGHT GUN - producesintense red beamfor
sighting.spotting. etc.Hand heldcomplete.
LGU3..Plans..$10.oo(Kit & Assembled Units Available)
IR PULSED LASER RIFLE - Produces 15·30watt infra-red
pulsesat 200-2000 per sec.
LRG3 AII Parts & Diodes Avallable _$10.oo
BEGINNERS LOWPOWERVISIBLE LASER - Choice of
red.yellow.green - providesan excellent source ofmonochromatic
light.
LHC2 Plans $5.00 LHC2K Kit.. $34.50
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Li'!i'"
"LSOO $28 7-4LS113 • 38 14LS2-47 S .7-4
7-4LSOl ee 7-4L8 11-4 .. 74LS2-48 ee
74LS02 es 74L8122 ... 74LS2-411 se
"LS03 ae 7-4LS123 " 74lS251 ..
"LSO< .33 7-4lS124 215 74LS253 "" L.S05 ee 7-4LS12S ... 7-4LS257 ."" L806 " 7-4LSl2f1 .. 1-4LS258 ...
"UlOO " 7-4LS132 " 7-4LS2511 2 115
14LS10 " 7-4l8138 .. 74LS211O ...
74LS l l 33 1-4LSl3B " 1'"'- 82111 ,..
74LS12 33 7-4LSl38 " 74LS2M "14LS13 30 7,",-Sl -45 1.111 74LS273 '"74LSl-4 " 7-4lS1-48 '38 14lS275 3 20
1-4LS15 33 7-4l S151 " 7-4LS279 "1-4LS20 ze 7-4LSl5J " 1-4lS283 ..
74LS2 1 .20 7-4LSl54 1.-411 14LS2llO ..
74LS22 20 7-4lS155 .. 7-4LS2113 .TO
7-4LS28 20 7-4LSl 58 .. 1-4LS2i5 sa
74LS27 20 7-4LS151 .. 74LS2ll8 ..
74LS 28 .20 7-4LS158 .. 7-4LS324 1.75
"LS30 ze 7-4LS11lO ... 7-4L.S347 1.85
74LS32 33 7-4L9 181 .. " L5>48 ,"" LS33 53 7oU.S1112 .. 7-4LS352 1.25
74LS37 as 7-4L9183 .. " LS353 1.25
7-4LS38 ... 7oU.S1&4 .. "1..5383 ' .20
" t.S<O es 7-4LS185 00 1<L5385 ...
74LS42 « 7-4lS188 t 00 "LS380 ...
74lS47 .1< 1-4LS1&8 1.15 7-4l.S3e7 ...
7-4LS48 ." 14LS11111 1.15 "LS380 ...
7-4L851 as 14LS170 ' .<0 74lS373 ,..
7-4LSS04 20 74LS173 61 7-4LS37-4 1.33
1-4lS55 20 7-4LS17-4 61 7-4lS315 ..
7-4LS73 ... 1-4LS175 .61 7-4LS377 1.38
7-4LS7-4 ... 74lS181 1.115 7-4lS385 ,.,
1-4LS15 .. 74LSlllO " " LS380 -e
7-4LS78 .. 74LS1111 65 7-4lS3llO 1.15
14LS78 ... 7-4LSl i 2 .TO 1<l.S303 1.15
1-4LS83 .50 7-4LSli3 .TO " L.S305 1.15
m sao .. 7-4lS1ll-4 ... "l.S3OO 1.47
m see ... 7-4LS1115 .. 7-4lSol-24 2 "
"LSOO .... 7-4LS11iM1 .70 "l.S666 1.75
74LS1l2 ... 7-4LSl 117 .TO 7-4LS870 2 20
7-4LS(l3 .... 7-4lS221 .. 111LSa5 1.45
14LS1l5 .75 7-4LS240 es 81 LS~ 1,01-5
74LS96 .. 7-4LS2-42 .., 8 1LSII7 1.45
7-4LS107 ... 7-4LS2043 .as 81LSIIII '"74LS109 .. HLS2« 1 25 25LS252 1 265
74LS112 .. H LS2-45 1,45 25LS2581l 3 50

3&1·&

1995 .00

$349.95
69 .95
49 .95
49.95
99.95

799 .00
1699 .00
3499.00

775.00
449 .00

5V.." DISKETTES Box 10
VEABATIM 525-01 ss.oo $ 111.115
VERBATIM 550-0 1 DSIOO 2QSl5
MAXELL MO-l SSJOO 111115
MAXEl L MO-2 OSIOO 21195
DYSAN 104110 SSIOO 211(15
DYSAN 104120 OSIOO 33 .115
GENERIC SSISS 15 115
GENERIC OSJOO 17,115
3'l't " DISKETTES (MAC. lie) -4-4 115
5... .. HEAD Ct.EANING KIT 11.115
II" HEAD Ct.EANINQ KIT 11 115
DYMEC IBM PC DIAGNOSTIC 21195
APPLE II otAGNOSTIC DISK 21185
MACINTOSH DISKETTE HOLOER 16 8S
514" DISKETTE HOLDER 150) 18 95

-#3P·':ti'·U'6'#M·l;iW

SPECIALS OF THE MONTH
FARA DAY 6400/64K MS·OOS

Moth erboard
PERFECT AS Switch (Parallel)
TELEOATA Mode m for VIC20/64
APPLE lie Keyboard
IBM PC Comp atible Keyboard
SANYO 555 MS-DOS Comput er
OEC " Rainbow 100 A" (32-45 Ht)

DEC "RaInbow 100 +" (50475Ii!ll)

5Mb Winc hester Upgrade DEC
NEC8201 Portable Comput er
ZENITH Z151 100 % PC

Compat ible Computer
SANYO (Sliver Reed 500 )

La Printer 299 .00
" D EAD LI N E" Atarl Software l-4i 115ki t ) 9 .95
VISICAl C lie Advanced 149.95

NUH"'i
LM 101SAH ..,,,

N'''' $2 ,-45 l M3ll 1-4 S2Il5
LM:>ooN .. NE5112 270 LM3111 6 2.,
LM3O'N as LM' '''' " LM3Ill 11 208
LM.1O<H ,.. l M70QH ' 00 t.lC402. 375
LM305N " l M710 .. t.IC4O« ."LM3OllI1 4 .15 l M711 .75 RC4131 3.75
LM30 7N <0 l M715 3., RO"'" 1.111
LM30IlCN 65 l M723N " AC4151 '"LM.3'OCN '65 l M723H 75 CA3023 2.75
LM311CN 62 l M733 se CA3030 1 25
LM312H 1.16 l M731l '" CA3O«l 1 25
LJ.Ol 8CN 1 -45 l M7-41CN 33 CA.108. '"LM318H 1 65 LM7-41H <0 CA3000 285
LM.3'ON 1.111 l M7-41N 20 CA306' ,..
LM320 (_ V"-l LM7-47 65 CA3000 1.10
LM32-4N " LM'" " CA3OIl. ' 60
LM330N ., LMl01 -4 1.16 CA3OIl2 ' .60
LMJ.40r_ VRt ) LM' 303 '00 CA3083 ' "LM_ ., l M1310 1.-45 CA3088 eo
LM"""" 65 MC' 330 ' 65 CA3OIl. ",LM35. 1.75 MCl 3411 t e CA_ '"LM_ 2 liS ,",1350 1.15 <.<3'30 ' .20
LM 370N ." '"" 356 t e <.<3,<0 1.15
LM373N 3" MC1372 .75 CA31-4e 1,111
LM37llN 3 .75 LMl -41-4 155 <.<3'" 1,-411
LM377N , 00 LM1558H 2 .. lMl3OeO 1.25
LM""'" 65 LM'800 2" l M1JeOO 1045
LM_ t o LM Hl 12 8 10 LM13700 101-S
ll.l381N '50 LM'S30 3 <0 l F34 7 2.1(1
LM382N , ae LM1871 ,.. lF351 60
LM383N r ss LM1872 ,.. LF353 ..
lM38-4 N 1.75 LM1877 3 20 l F355 1.10
LM_ oo LMl &89 ' 00 LF356 1.10
lM387N 1.20 LM18 96 1,70 l F351 1."
LM38iN 1.15 ULN2001 t ss Tl071CP .70
LM3Q2N .. ULN2003 1,411 Tl072CP ' "lM723N .. XR2206 3 75 Tl01«:N '00
lM72JH " XR220' 200 Tl081CP .50
NE531 265 XR2206 2<0 "oe«:N 1.00
NE555 . as XR2211 3 75 TU9-4 01-. 10
NE556 65 LM2871P 200 Tl-496 18S
NE558 1.-411 LM287 8P 225 Tl-497 320
NE561 2350 LM2000 83 """23 ".NE.... a e LM200' .. """53 -4115
lM56 5 " LM200' ,.,

M""''' ' 20
LM... ", LM2G17 2 65 """" 3TO
LM'" 65 LM"'" " """.. ,,,
NI 570 365 LM300' 1.15 """10 1.115
NE571 200 LM300ll se

"4·J·'·'rl'*ld"··j..m..~
7~5;2~5. 24\' • • •69 7~1~'W ... 1.39
7810 5. 12.· 15V . . .. ... 65 71lL05 . 12. 15V ... . . . .75
78M08C . • • • • •• • •••• 80 lM309K • • ••• •• . • •• 1,25
78MG11OMG • •• • • • • 1,411 LM317K • •• • • • ••• •• 385
78H05KC • • • • • . • • • • 875 LM323K • • • • • • • •• • •485

7~1~-4V •.• 1.29 LM337K . •• • • • • • • • •3 15
LM338K . • • • • • • • • • • 8,75

7~5;2~5. 2-4v •• • 79 LM350T • •• • •• • • , • . 455
LM35OK.•••• • .• • •• 4.75

~ia#rlr·'·alli'a·ti:w.,m*1
Me l«11 $11.60 68 174 $11.25 ".too S(l25
8R11lol-1 " 50 583 2 3 TO recrr 3 ,75

""02 12.50 AY523 78 11.50 reeee 5 15
50" 1-4115 AY53800 " 50 r.... 8 75
8 118 10 50 2513-00 1U 1150 AY389 10 11.115
530 ' 10.60 251J.OO2l '50 AY38S1 12 11 115

MCIO" 375 UP07201 " ., SSl·263 38"
6038 375 33<, '50 Volrax .. .,
see• 350 " COO 13 25 ........ ... "58 HI1 12.25

DISKETTES
" IBM PCS " $1 .19••/1000

DSIOD
Hub Rings $1.35••/250

T yvac Cove r
$1.55•• /25Major Mfgr .

64K UPGRADE (Set of 91$39.95
256K RAMS 1256K(1) $24.95

··f.1:J·f1Nrlrlfi1·Jj'lfW
IBM PARALLEL (ShI-*l1 $211115
IBM SERIAL (SMlded) 24 lJ5
KEYBOARD EXTENSION II lI5
RS232 GENDER CHANGER ............ 1-4D5
RS232 GENDER CHANGER f F""* 1-4l15
NULL t.lOOEM ADAPTOR 101- lI5

$ 1175
ell liS".,
.TO."1125

'50..,..,
1-4liS
«115
12 9 5
2795
2<5 0
2-450

... "

6S22 Sll75
M32 a50
ll551 11.50

HI·TECH SPECIALS

TMS99532NL
300 8AUO l,I()Ofl.l1C

$1495

· 9x7 00t Mltr1x . 8Oc~. Bl
dre<:l~Prnllr1Cl

• 2K IkttIClfed Memory
· 80. 1l6 .1 32 CQ1~.

Gr"PhiC.~BlockPnntong

· s.lecllbil e- PItch. LN
~~FHd

COEX Irltlrl .c:l c.d
to~ $-49.' 5

:1U.u
$ 575 6214 $ 375 8250

'" 82 18 1,115 82 71", 822-4 220 8215
'00 8228 t.es 82 711

." 8228 3<' 8282
"50 8237 1475 8283

11111115 8237 ,5 18 115 82..
2050 8238 ." .2...." 82-43 3" 828 7
.75 • 250 10 50 82..

'" 825 1 ." 82811
28115 825 1A ." 82112
23115 .25.3 .75 87-41
37115 8255 .25 87-48

3 25 8255.0\ .., 87-411
1(15 8257 '75 8155A

1m

SUPER SAVER

IBM pes
Comp . OSIOO Olalt~

$12495

8502 $0460 850-4 $&15
G502A 8 GO 8$01 9 75
85028 a 50 8520 -425

1702 / 1mSl $300 2732A--4 (45OnS1 "50
2108 {45OnS) '" 2732" (25Or1S) ."2158 {5V) '50 2732"·2 (2OOnS) 1250
2118/4!lOr\S1 375 27&4 (-45OnS) • 50
2716/35ChS) '50 27ll-tr25Or1S) ' 50
2S18/5V} '50 27ll-t r200nS) "50
TMS271 8 ' 50 T1.48250&4 (45OnSj 12 .,
TMS2532 '60 MCMe87&4 (-45Or1S) 34 115
2132/45OrIS1 '60 MCM887M (35OnS) 3Q 115
2732 (25OnS) ." 27128·3 (JOOnS ) " 50
2732 /2OOnS1 10115 27128 (25OnS1 " "CMOS EPAQMS I 27C32 $2295
27C16 $17 es "CO< 2895

-4027 (25OnS1 $ 1.211 TMS441 8 (15OnS) til 75
1103 (JOOnSI ,711 4 1258- 150 (15Ol'l1211115
41 teN'2 (15OnS1 1 80 8/13 liS 01-1258-200 (2OOn1 2-4115
411 ON·3 (2OOnS) 1 8S 8/12 50 T~ (JOOnSI 1 M
41161H {25OnS1 1 -45 8/1050 TlolS04080(3OOnS) 1 85
4 1f5.4N·150(15Ol'l)51l511/-4-4115 MlolS280 t3OOnS} 1 85
4 18-4N'200 (2OOn1-4 115SlI3ll 50 UPQ.411 13OOnS) 1 85
4 184N·12O (12OnS1 8 -411 I.lMS2ll8(25Or1S) 1 85
TM3-41.,. (15OnS) 1.9S

25MHI " A" 40MHz "8" eOMHz

zao-c PU ~ '" '50
zaOoCTC '" H' 1225
nO·DART .50 17,115
ZIO-DMA 12115 11 ee 17.115
ZIO-PIO 375 ." 1250
ZIO-51010 11 25 12 25
ZIO-51011 11 115 12 75
ZIO-SIOt2 11 95 12 75
ZIO-SlOIt 11 115 12 75

Z8030 $34115 I Z8OO1 $34 liS I Z8 132 $3 2115
moo ,.", 26002 3<0' Z88 71 31115

uP07 115$201- 115 117117 $211IlS 1 8843 $3 2115
117 1 15 115 2791 -411115 8272 24(15
17111 201- 75 27113 -4995 1691 11115
17113 2&60 27115 01-1195 21.c.3 12115
119S 2850 27117 -4a1l5 11216 12 liS

Mrli,·Il·U"iU'··#dl-

l\8ol-5 514.7-4 18275 $2850 I TMS91118 S38 50
58&45 11.95 7220 3995 8350 39115
l\8ol-7 11 60 5027 17 115 6S045 2150
01-8-505 14 75 5037 21 115 8002 11195
e&Gol-7 2-450

18028 $3 liS 1 2350 $ 8115 11 ""e.403 $ 8 .75
1013.0'. 3 115 8250 1050 TM8550 1 1-4115
101M 875 IMll-t02 7,15 2851 8115

eecoo $48115 1&810 $ 285 1&850 S 325eecoocrc 8G lI5 eeac 375 &8S2 585
eeoc 2GO &821 2 GO ll860 7 GO
eeoa 1.75 l\8.28 1-460 &875 875
8803 18 lJ5 &&40 12.15 e.88O 220
eeoee 1-460 (CAll FOA "0011fAM ILY)

fjn.

" .,.I";"'\$F
2101 (0I-5OnS1 $229 MK-4118 $04(15
21L02 (0I-5OnS) .It TMM2016·2 (2OOnS)0I- ,10
2102·1 (-45OnS) .11 TMM2018·15 (15Ol'l)4 85
21L02·2 (25OnS) 1 31l TM"42016·1 (100nS}8 10
2111 (45On$) 275 HM811eP·-4r20Clr\S)4 ,75
2112 (45OnS) 2.75 Hl.l811eP·3 (15On$) 4 115
211-4{45OnS1 1 -45819 50 HM8118f'· 2 /12OnS)8 85
211-4L--4 (-45Or1) 1 1111 8112.50 HMlll l 6U'--4l l P) 5 GO
2114 L·3 r3OOn) 1.7118/1330 HMIl1 16LP·3 (l P) 875
211-4l ·2 r2OOn) 1 8118/ 13110 H1ol611 5LP·2 (l P) II 115
21-47 (55nS) -450 Z8132 rJOOnS) 32115
-40«,4 (-45OnS) 325 HI.482ll-t P·15 (150)3HI5
-40044·3 !3OClnS) 375 HM82ll-t LP-15 (LPI 36 115
-40044·2 (2OOnS) 43S 704518913505) 185
UPOol-1 0 (100rtS1 375 93415 (5OnS1 3115
6101 (CMOS) 350 113-425 (5OnS) 3115

,ijt",611"j"'6F

6035
llO3O

""""606....
llOC65A
ecee
606'
eoee

"'"8155
erse
"65
8202
.203.205
8212

11/$ 1 00
1111.00
2" 002/, 00
21125
211.25

251100
511.00

12/ 1 00
100'1.00

1001$550

' ' '''' 50
10011125
10011-4.25

1-tt 100
$ 011 $ .08

.17 .15

.17 .15

.10 011
,19 .18
.1(1 .18

1-" 100
$3.1l5 S325

-475 -410
275 280
-415 -425
860 8 10
725 8G5

...
1.25

'"se
.70
.20

2N_
2N_
TIP2QA
TlPJt:IA
TIP31A
TIP32A
1N-41-48
1N75 1
lN 4002
' N4004

." I ·N 331.39 -4N3S
.55 -4N37

1 81l -4N38
$5 TIL l17

.65 SPX33..

71$1.00
511.00
311.00......

25..
411.00
-411 ,00,..

SOlO£RTAIl 1," 100
8 PIn STIlP $ .13 $ .10

1-4Pln STIlP .15 .11
18 PlnSTIlP .11 .12
18 PIn STILP 20 .17
20 PIn STILP 28 211
22 PIn STIlP 2G 27
2-4 PIn STILP 2G 27
28 PIn ST/V 3Q 32
3& PIn STIlP -45 3&
MlPln STIlP -48 -42
ll-t F'lnS TIlP 3115 3,25

WIREWItAP (GOlD) 1," 100
8P1nWWr3L $ .111 $ 040

UPlnWW13l.. 112 -411

11 18P1nWW/3L 8.5 65

18 P1nWNt3l. 88 .77 ~iiij•••mli.lij••12OPlnWW/3L all IiMI
22P1nWW/3L 1.HI 1 13
2-4P1nWW/3L 1 25 1.17
28P1nWW/3L 1-411 1311
o4OPlnWWI3l. 1 80 1.15

TEXTOOlJZ IF ZEAO INSERTlOH
111Pln $& 15 2-4 PIn $785 28 Pvl$8115

(WI Sloek All Tn>es 01 Soc tl;.ls )

PN2222A
PN2* A
PN918
2N2218A
2N221(1A
2N_
2N2907
2N305S
2N35085
2N"""
2N3772

'",p.b,•••'iE

"·'ij'·'ti·J··'··'*--

.0 1uF DISC BYPASS CAPACITOfI

.1 uF DISC BYPASS CAPACITOR

.0 1uF MONOliTHIC CAPACITOR

.1 uf MONOUT HIC CAPACITOR

S-1OOST
S·1OOWW
«PIn ST
-4-4PinWW
72 PlnS T
72 PinWW

MCT·2 '
,",T~

Me T·M
MCA·255
4N 28
4N2 7
4N28

......., Rod
JumboG<_......., T_
MinI Sui Red
Monl511e Gl"--.
Mn SIze YIIlIow

SUPER SAVER
HARD

5Mb DISK
$199.00

N!W FACTORY DIRECT
NO RETURNS AT THIS PRICE

· ·1ilQ·j·'ti3U'i'Wf"

i:J&'ij':f.j;JtiiQ.1d

M·W·"'iF
AMOEK 300Q (GREEN) $139 115
M40EK 300A (AMBER) 1411115
AMOEK 310A {IBM AMBER) 1811115

CAl l "OR COlOf' I I: NEW Moons
PGS HXo12(18M COLOfI) -4811 115
PGS Sfl ·12 (HI·RES) 6-411 115
PGS MAX·12 {lBM GREEN} 1116 115
PGS DOUBLER BOAAO 227.00
TAXAN -420 (HI·RES tBM) ~ 00
ZENITH 122N123Q sa (15
ZENITH ZVI.41311135 c.lI
SANYO 8500 {MED-m:8 ) 279 00
SANYO 7500 {HI·RES} 3711,00
SANYO (LOOKAUKE) 12" AM8 ER SALE 74115

M·"HMF

SfAGATE ST50e 5J.1)
CMI1 0Mb
CM11 5t.lb
CMI22Mb
RCOIME 10Mb
AOOIME 15Mb

CAll FO" QUOTE ON HIGHER
CAl"AClTY HARD DRlYESl

~.;IU·f1·'·j.. *4'-..
64K STATIC RAMCARO $199.95

PLUS w.JOA oeM PURCHASE:
WHILE SUPf'LY lASTS

All NEW. SOME WIO OCX::UMENTATlON
• TUART BOARD SALE all 115
• FRONT PANEL 80 (lMSAl) SAlE 711 115
• 8OeOMPU BOARD • SALE -4I1I1S
• 8" FLOPPY CONTROLlER (MorrCM') 1-41l.S15
• 8,100 EXTENO£R CARD 2-4(15

;r'1;u,.lfOi 3f

FARADAY IBM pes MOST MAJOR
ConopoUb.. CI'lJ ...... w,....M.OO. LINES IN STOCK

$349.95 CALL TOLL FREE

KEYTRONIC 51I5(W l •• • ••••• 158 0011GGoo
MOUSC SYSTEMS MOUSC WISW .•• • 1411115
QUAOOOARD WI$4I C ••••• • •• • • ••• aeaco
TECMAA GRAPHICS MASTER • • • • • • . 6-4500
TECMAR CAPTArN &4K.••••• •••• ,3 11100
W ATIS PC PEOESTAl .•• •••••••• •• 3Il00
PGS or OUAOCHROME AOAPTOfI : ••• • . II 00
TILT .oo SWIVEL STANO 21,00
SYSTEM STANO . • • • • ••• • • •• • • • • • • • 2100
EXTENSION CABLE IBM MONO. • • •••• 3800
KEYBOARD EXTENSION CABLE . ••• ••• 28 00
SURGE SURPRESSOAS
DIAMOND Il EMON) . ••• • •• •• • • • • • •3Il00
EMERALD (UME\. • • ••• • • • •• • • • • • • • -411 00
SAPPHIRE (PEACH). •• ••••• ••••• ••• 51100
RUBY (ORANGE}. •••• • • ••• •••••••• 81100

CIRCLE 106 ON FREE INFORMATION CARD

..u.s CP,'J,4 3 0 PlUS CARe , . SAlE $lGGoo BUFfERED GRAPPlER . . •• ,$34Q,1I5
COfX llllC.RAMCARO . •••• .SAlE 3IlliS GRAf'PlERSUPEASEAIAL .•• SAl E$11111l5
coex PAR, PRINTER CARD...../CABl E • • -411 115 VlO£O 7 AGB lie 110 . . . . . . . . . • • .. 180 liS
COEX eoCOl EXT ll-tK CARD .. SAlE lXl 115 APf'lE lie SERIAL CABlE , . . . . . . . . . 3& ss
IS PKASO IIO III.I$I ) •.. • ••••••••• • • 13lil1l5 APf>l E 1'- KEYBOARD . • •. -41l8S
KENNSlHGTON SYSTEM SAVER • • •••• ell 115 APPlE 1IIl'-POWER SUPPlY . _. • •••. 511115
KEN NSINGTON PC SAVER .• ••• • • • • • •3Il liS APf'lE 111I '- DlSK CONTROLlER . •• ••. -4885
KRAfT JOYSTICK .••• ••• ••• •••••• .30115 APf>l E 1IIl1. COOUNQ FAN SYSTEM ••. -411 se
MeT SPEED DeMO N . • • • • • • • • • •• • • 2-411,IlS STREET ECHO II SPEECH SYSTEM , ••. all 115
....tCAOSOFT Z-80 SOFlCAAD ••••••. 2-47se TITAN ACCELERATOR II CARtL ••••. 4-411 liS
QRAP Pl ER PLUS l1 1l,1l5 WIZARD 80 cxx.UMN CAAO• •• SAlE w oo



CIRCLE 114 ON FREE INFORMATION CARD

""""100

""""""lOIS

""10"
'"""""'"'"'IS",
""190
3149

''''lOIS
'IS

lOIS

""

14t045 21 259
74HC251 II 9':l
74HC2» II 109
74H:2~1 II 99
7~9 11 l G9
74tlC266 14 89
74H::273 ZI 279
741C2eO t4 459
74K;29'J 21 559
74lC366 II 259
74tCJ6T II 259
74tC373 fI 269
14tC374 Z1 269
74HCJ90 ' I 159
74HC393 14 159
14H:53J 21 269
74tCSJ4 21 269
74tC59S '1 319
74tQ11 ZI 359
74tC4024 14 175
74tC4040 '1 10
74HC4OOJ ,1 10
74HC4075 '4 59
14tC4078 14 59
74tiC4511 ' I 195
74llC45\4 U 4 \9
74tC45J8 11 159
74tC4543 II 375

74tiClJ041Sl.II'lbl.Ilnd
AlIr.IIltrSll"ebul!trCCl _

74C240 21 l~

7«:244 21 195
74073 ZI 229
7407 4 21 229
7.tC9Dl 14 59
7«::902 14 79
14C9OJ 14 59
74C9O& '4 59
7<907 14 8Q
7011 21 .95
HC912 fI 195
740115 11 1.19
74C917 fI 89!l
740121 II 4 49
74C923 ZI 495
74C925 II 595
74C926 II 59!l
IICQS II 6i
8OC97 II 69

,
741:101 14 79
741:151 II 219
741:154 U 325
741:157 II 115
14C160 II 119
74(:161 II 119
74C162 II 119
74C163 II 119
7«: 1604 14 129
7«:165 II 129
7«:1 73 II 89
74t174 '1 1,\9
1-4(;175 '1 1.19
141:192 II 139
741:193 II 139
741:195 '1 129
74C221 II 1 7~

74HC1J9 ' I 105
7R147 II 129
7<tHe151 II 99
74tel» '1 109
74tC154 f4 265
74HC1!l7 11 99
74HC1M II 9':l
7Rl60 '1 139
7RI61 11 139
7.4HC162 II 139
74HC163 II 139
74HC164 It 135
7.-e165 '1 215
74tC166 II 2~9

NHCI73 '1 129
74HC174 '1 109
74tCI15 II 109
7RI9O II 159
14HC191 II 159
74tiC1~ '1 149
7*1C193 11 149
74t(;1t4 II 119
74tC195 II 119
74fC221 II 295
1.fl:13 7 II 149
14OC&'40 21 229
74tQ,., 2'1 129
74HC242 14 215
74ttC243 14 215
74lC'44 :O 229
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DT10SO - Appllc .tlons: T••ch lng a tde ,
applia nces, clock s, automotive, teteecmmuntee.
tion s, langu age translations, etc .
The OT1000 Is . standard DIGlTAl KER kll,ncod .cl wit h 137 separate
and ueetu ! wo rds, 2 tone . , and 5 diff erent silence dur ati on s. The
wOfd, al"ld l ones have been u Slgned discrete addresses, maleing It
pou iblll io output single wOfds Of words co~.t ll nat~ Inlo phrases
or ..... n ..nl ,ncel . The "vo ice" output of the DT1<Y.lO is • highly m.
te llig lble ma l, vole•. Fe ma l. a nd children ' . vOiCel can be I ynthes iz·
ed . The voca bula ry Is ch osen 10 tha i II il a pplica ble to many pro
due ls al'ld mark ,ts .
The 011050 eonlilll 01 a SPMCh Proc ..IOfChip. MM54104 (40-p1n)
a nd two (2) SpMch ROMI MM52114SSR1 and MMS2114SSR2 (24-pin)
a long wtth a MallM WOfd lilt and a rKom~ I clMma lk:
diagram on lhe ,pp(k:at lon ah ..L

DT1050 Dig~al kerT• . . . . . . . . . . . .$34.95 ea.
MM54104 Processor Chip $14.95 ea.
DT1057 · Expand, ths 011050 YllC.1 bu~ry " om137tooyer250
words. Includes 2 ROMs andspecs.
PartNo. 011057 .

30003 1982 N.I. Lin.., D• •• Book ,,952 .... , . $11.95

30009 19831NTERSIL 0.1 . Book "". . $9.95
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Commod'or~~ Accessories ProModern 1200 and Options.". ·~· Apple·1\. Accessories - '.

UV·EPROM Eraser
8 Chip s - 21 Minutes 1 - ,

11 Chip - 15 Minutes I
Erases all EPROMs.Erases up to 8 chipsw; thin 21 minutes (1.chip
in 15 minutes). Maintains constant expos ure di stance ofone Inch .
Spec ial conductive foam liner eliminates static build-u p. Built - in
safety lock to prevent UV expo sure. Compact - only 9.001.. x
3.70'W x 2.6O'H Complete with hold ing tray lor 8 chi ps.

DE-4 UV-EPROM Eraser••• • •• $74.95
UYS-11EL Replacement Bulb •• • • .•.. • $16.95

~I

~~

51f4" APPLE'"
Direct Plug-In

Compatible Disk Drive
and Controller card

The AOD-514 Disk Dr ive uses
Shugart SA390 mechanics-143K
for matted sto rage • 3 5 tracks
• Co mpa tib le wit h Apple Co ntrol
ler & ACC- 1 Controller' The d rive

co mes co mplete with co nnec to r and ca ble - just plug
int o your d isk co ntro lle r ca rd . Size : 6Mt. x 31,;'W x
8·9116'"0 ' Weight: 4\2 lbs.

ADD·514 (Disk Drive) . .. . ... .. . • . $169 .95
ACC·1 (Controller Card) .. . • . • .. . $ 49.95

More Apple Compatible Add-Ons.•.
APF-1 (Coofing Fan WIth surge protect IOn)• • • • $39 .95
KHP4007 (Switching Power Supplyl • • •• • • •• • • $59 .95
JE614 INum.riclAu~ Keypad for " I• •• • • •• $59.95
KB-A68 (Keyboard wlXeypad lor ","+).. .. •. $79 .95
MON-12G 112"Green MonitorIod l.II+.s«Ik:I• • • • $99 .95
JE864 180 Col. +64K RM4 for ""I• •• • • • ••• $99 .95
ADD-12 15'" Half-He",hl 0 " . OrNeI• • • • • • • $179 .95

-

8est
Included 8uY$/

MPl51S (MPl 51< " SS full -hl.) • •• •. .. . $ 89.95
RFD480 (Remex 5\<· OS full-ht.)• . • . • $129.95
TM10o-2. (Tandon 5'4 " OS full -ht.) . . • • $159.95
FD55B (Teac 51\" OS half-ht.) $149.95
SA455 (Shugart 51, · OS half-ht.). •. • $159 .95
FDD10o-8 (Siemens 8" SS full-hl.) . . • . • $139.95
PCK-5 (51\" F\:>wer Cable Kit)•. . .. • .. $2.95
PC~8 (8" F\:>wer Cable Kit).. •...... . $3 .95

Apple Keyboard and Case
for App le II and 11+
• Keyboard : Direct connect ion with t s-ptn ribb on
connecto r ' 26 spec ial function s ' Size: 14'-2"l x
5"2'W x 1\2"H
• Case : Accommoda tes KB-A68 • Pop-up lid lor
easy access • Size: 15'-2'W x 18"0 x 4"'"H

Milsumi 54-Key Unencoded
All-Purpose Keyboard
• SPST keyswitches • 20 pin ribbon cable connec
tion • low pro file keys • Features: curso r con trols ,
control, caps (lock), function , enter and shif t keys
•Color (keycaps) : grey ' 'Nt : 1 lb. • Pinout incl uded

KB54• ••• •. .. .. •. . .• . . . $14.95

76-Key Serial ASCII Keyboard
• Simple serial interface ' SPST mechan ical switch
ing • Oce ratee in upper and lower case • F"1'Ye user
~nction keys : F1-F5 • Six finge r edge card connec 
tion • Colo r (keys) : tan • Weight: 2 lbs . • Data lnct,

KB76..... • • •.•. • . •.... $29 .95

Intelligent 300/1200 Baud
Telephone Modem with

Real lime Clock/Calendar

KEPCOITDK 4-oUTPUT SWITCHINGPOWERSUPPLY
• Ideal for disk drive nMds of CRT term inals, mk:rocomputers and
video games • Input : 1151230VPC,50160Hz ' Output: + 5V 0 5 Amp, + 1'NO
1.8 Amp, + 12V CI2 Amp, - 12V . 0.5 Amp ' UL recognized ' GSA certified
·Si,. : 7>;"Lx 6-3/16'Wx , >; Vo\light:2 lbs. $59.95 each or
MRM 174KF 2 for $99.95
Switching Power Supply for APPLE II, 11+ & lie'"
• Can dri ve fou r noppy disk d rives and up to eight expa nsio n ca rds
• Sho rt c irc uit and overload pr otecti on ' Fits inside App le co mputer
• Fully regulated +5V Ci 5A. +12VCi 1.5A, -5V Ci.5A. -12VCi.5A
• Direct pluq-in powe r co rd included ' Size : 9~' Ht. x 3\;HW x 2\:.MH
• Weigh t: 2 lbs.

KHP4007 (SPS"109)• . • . • .•.. . . . . . . ...• . • $59.95

4-eHANNEL SWITCHING POWERSUPPLY
• Microprocessor, mini -computer, terminal, medical equipme nt and proce ss
cont rol applications • Input: 9O-13OVAC, 47-440Hz • Output: + 5VOC 0 5A.
-5VOC Cl 1A: + 12VOCCl 1A,- 12VOCCl1A ' U ne regu latk>ns: :1·0.2% ' Ripple :
30mV pop • l oad regulation: ±1Clb - Overcurrent prot ection 'Adj : 5V main
output :t.10l:lb· Size : 6Jt1. x 1rl "'Wx 4-15/16"H ' Weight : 1\2 lbs.

FCS-604A. $69 .95

mANSACTlON TECHNOLOGY, INC.
5VDC @ 1 AMP Regulated Power Supply
• Output + 5VOC 0 1.0 amp (also + 30VOC regu lated) • Input: 115VN:;. 60 Hz
• Two-tone (black/beige) self-enclosed case ' 6 loot . a-conductor black
power co rd , Size: 6\2' ~ l x 7M W x 2\1M H • Weight: 3 lbs

PS51194 . . . . . . .$14 .95

Power/Mate Corp. REGULATEDPOWERSUPPLY
• Inpu t: 105-125/ 210-250 VPCat 47-63 Hz • line regulation: ±0.05% • Three
mounting surfaces ' Overvollagc protectio n ' Ul recogn ized' CSA certified
Pwt No. OUtput sen Wtight: Prtc.

EMAS/6B 5V03A16V02.5A 4,.1.. x 4"W x 2lt"H 2 1bs. $29 .95
EMAS/6C 5VCl6A16V05A 5't"l x 41'.'W x 21'1"H 41bs. $3 9.95

Tho ProModem- ts a Bell 212A(30011200baud) intelli
gent stand-alone modem • Ful.l featured expandable
modem' Standard features include Auto Answer and
Auto Dial, Help Commands, Programmable Intelligent
Dialing, Touch Tone" and Pulse Dialing & More ' Hayes
co mmand set co mpa tible plus an add itio na l exte nded
co mmand set· Sh own w / alph anum eric di sp lay option.

DHcriptton PI"a

RS-232 Stand Alone Unit. •. •. • . . • . . . .. . • ... •. .. . $349.95
Apple II. 11 + and fie Internal Unit. • . . . . . .. . • .•. .. .. . $369.95
IBM PC and Compatib le Internal Unit. .. . . . • . • • • . . • . $269.95
IBM PC & CompoInt. Unit w/Pro Com Software• •.•.... $319.95
Mac intosh Package• . . . . . . . . . . . . . • • • .• • • • .• . •• • $399.95
(Inc ludes PM1200. Cable. & ProCom Software)

13 \i "t. x 4\:c'W x l:, "H

' . ..--

~~
PROMETHEUS

OPTIONS FOR ProModem 1200
PM-COM

PM-oP
PMQ-16K
PMQ-32K
PMQ-64K

PM1200
PM1200A
PM1200B
PM1200BS
MAC PAC

PIIrtNo.

JE520AP

• TI '-communication
• tbndicapAId
• Games .

JE520CM

APPliCATIONS: • security Warning
• Tu chlng
• Instrumentation

Part No. DeICriptfon

• Over 250word YOUb~ry -atfixlS aDow th.lonnation01 morl
than 500words . Bull -inampifitr , spuk l r, n{UmI control,and 1---;--..:.:.:..:.::..::..::....:.:...::....:...:.:.----+..:.:::::::..:~~~..:...:..:...:..:...:.:..:..:..:..:..:.::::::.._1_.:..:::::.:;::....-..l:::...:..:::.::::.:....:=::.::.~::..:.:~:..:.::..:..:..=;::::.::..1
audklpck • Recrutl S adur, naturalmale voice• Plug-In user
rudy with documentation and sampM software • Case slzl :
7V."L x 3V.-W x 1·318"H

IBM PC, PC XT and Compatibles
....ost 01 the pOpUlar Mefl'lOfy 80Irdi (. g. QuDdram'" Ex~.. on Bo&rdl)
al low you kl add an add ,tlONl ~K. 128K, 192K or 256 K. The IBM64K Kit 'tWI
populate the M boardl in 6-4Kbyte;11'lCl"Imen li The Kit i l llm~ kl In stall 
lUll. InMrt the 9 - 64 K RAM ctuPi in 1M ptOVld«t .cckets andlOt 1M 2 groups
01 Sw.tcMS Com~ con verllOn doc urMntaliOn included

IBM64K (Nine 200ns 64K RAMs) .• •• • • •• $43.95

IBM PC AT
Eac h kIt comelcomplete IM!tI nina 128K dyn amic: RAMs and doc umentabOl'l
Jorcon....rs.on

IBM128K (Nine 200ns 128K RAMs) . • .. • $199.95

APPLElte
Ektenda<:ISO-CoIumnf64K RAM CII rd .Expands memory by 64K 'o glV'e12aK
"""en uMd WIthprograml l<lwVlIlCaIc.... Ful ly a l Hfll bl«t and tested

JE864... ..... ... • •..... •.. .. •.. ... $99.95

TRS·80 MODEL I, III
each Kit come s complete with etghl MM5290 (l.f'O.4161'"116)16K Dynamic
RAM I al'\d doc ume ntatIOn !of conv.rllO n. Model 1: 16K t'QUlpped with ex 
panSIOn Inlerlace can be elCpa rlded to <48KWIth 2 KlIs . Model !II Can btt
expa~ from 16K to 48K USIng 2 Kill . each Kit will expand computer by
16K Incrementl "

TRS-16K3 200ns (Model III)• • .. • : . . . . $8.95
TR5-16K4 250ns (Model 1)• . . •• • • . • . $6.95

TRS·80 MODEL IV & 4P
eu y 10Inltall K1tcomes comp6ete with a •• <4 164N-20 C2(lOnI)64K DynamIC
RAM I and con\llnlOl'1 doc UlT'lar1blllon eon-..n.TRS-80 McldMIV com puttrs
from 16K to 64K Also .J:pan(ll Modal <4Pfrom 6<4K kl 128K.

TR5-64K-2• .• •. . . . . .•• •. • • • • • . •. . .• $38.95
(eon-ti the Modet rv from 16K to MKwwtl .q)MCIlhe ModaI 4PtrDn.
64Kto 121K)

TR5-64K2PAL (Model IV only)• . • • • • .. •. $59.95
(I - 4164 '. MltI PALaMp to.xpend from 64K to 121K)

TRS·80 COLOR AND COLOR II
Easy kl Inata. KJl COITlaScompla. W!ltI a .adl 4164N ·20 1200n~ 64 K
Dyn amIC RAMI and doc:ume nlabon b' converllOl'l Conv«ts TRS-SO Color
Computen WIth D. E. ET. F ancl He circ uit bo.IIrtli to 32K. Alto con ....u
ms-so Color Computer ' to 64K Flex OOS or 00-9 raqu1l1td 10 ubk.z.
full 64 K RAM on all com pute rs

TRS-64K-2. •.. • . . . ..... • •. • . • • . •. .. $38.95

RS232 ADAPTER FOR
VIC-20 AND COMMODORE 64

The JE232CMallows connection 01atandard serial RS232
printers, modems, etc . to your VIC·20 and e-64. A 4-pole
switch allows the inversion of the 4 control lin es. Com
plete Inatanation and operation instructions Included.
• Plugs into User Port • Provides,5tanda rd RS232 signal
levels' Uses 6 signals (Transmit, Receive. Clear to Send.
Requ est to send . Data Terminal Ready. Data Set Ready).

JE232CM $39.95

VOICE SYNTHESIZER
FOR APPLE AND COMMODORE

~
N\MI

Great
ducatil19

~ 'foOl!

Protect
Yourself._

: I ~~~p=~n~~~~~:~:,:~
•• ~~~=~~~u~rT':n~~~~~

(PC200): 24 Ibs.-(XT300) : 37.5 1bs

(Output roll..., 200 _ )•••••• $299.95
(Output roling, 300_tts)••• • • • $399.95

$10.00 Minimum Ordar - U.S. Funds Oniy
Calif orni a R. s ldents Add 8YI iliA. $Illes T. x
Sh ipping - Add 5% plus $1.50 ln sur ane e
Send S.A.S.E. for Monthly Sa'e. Flyer l Price. Subject to Change

!EBIJamecoI VISA' I

1355 SHOREWAY ROAD, BELMONT, CA 94002
V85 PHONE ORDERS WELCOME - (415) 592·8097 Telex: 176043
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Mail orders shipped within 48 hours STORES OPEN AT8:00 am

TOP QUALITY , CURRENT DATE CODE PRODUCTS

f
MICROPROCESSORS r: LINEAR PkO'd PkQ ""P'Q

Ot} . Pri ceACT I Pri c e ACT I

12001 6502 7.13 060 11 317 UC 2 1.50
12005 6522 10.50 0601 7 324PC 3 1.15
120 10 655 1 16.25 06 114 356TC 3 1.10
1201' 6802 11.25 06 116 555TC 3 1.00
1201 7 6821 4.45 06116 556PC 2 1.10
120 2 1 6850 \ 4.80
. '002 Z-80A·CPlU>S 6.39 INTERFACE
4' 004 Z·8G-PIG-PS 5.50 28115 SN75150P I .75
12053 6088DC 39.5 0 28 150 SN75154N 1 .72
12029 8224 12.50 28225 SN75477P 2 1.55
12038 8284APC 12.36 28235 SN7 5492AN 2 1.00
120.1 8212 3.39
1207 3 68000 71.95 CMOS
1207. 88230 27.39

401 1BPC 4 1.0008 340

STATIC RAMS 085 '5 4066BPC 3 1.00
480049 P5101..Sl (256114, 4SONS 4.50 08725 4536BPC 1 1.00
4e0 0 2 P2114·20 fl KIl", 200 NS 1.99 083 15 4016BPC 3 1.00

"8003 P2114·20l" 11K' 41 200 NS 2.90
"8005 P2016-15l 12K, 61 150 NS 5.95 REGULATORS
" 8008 PSII6-15l 12K' 81 15Q NS 7.95 09 210 78l05AWC 3 1.00
"8050 P5518·25l· i2K'8) 250 NS 8.25 09220 7805UC 2 1.00

• Low Powe r 09370 7905UC 2 110

DYNAMIC RAMS 09 "25 7915 UC 2 1.10

" 8011 P4184-15 (64Kxl) 150 NS 5.65 LEDS
"8 03 7 P4116-15 (16Kxl) 150 NS .99

lED-209A (Red -5MM) 613268 1.19
PROMS 13056 lED-220 (1 'I. -Red· 5MM) 7 1.00

132 11 lED-211 (1 'I. -G ree n-5MM) 5 1.0071017 32X6- T5-18PC 16 Pin 2.79
13211 lED-224 (1 '4·Ye llo w-5MM) 5

7100" 258X4-T5-1SPC 16 P ,n 3.89 1.00
71020 512X6-T5-20PC 20 P,n 9.09

OPTO COUPLERS71 0 19 258X6-T5-20PC 20 P ,n 8.69
13193 MCT2E 2 1.79

EPROMS 1306 7 4N28 2 1.79
4eOu C2518-45 (2KI 8) 450 NS In' .1 Plnoul 5.25 13 1804 4N35 1 1,00

4802' C2532-45 (4Kx8) 450 NS T I. Plnou' 5.95 13072 MOC3010 1 1.19
4eo41 C2708-45 (1Kx8) 450NS 7.25 '- 13202 MOC3011 I 1.29

TOLL FREE : 1 -800-343-0874

ANTIQUE RADIOS

continued from page 89

one if you're in the right place at
the right time. (The right place at
the right time is when someone is
cleaning out old junk.) The price
you pay depends on how much
you want to pay, how badly do yo u
want the set, and the radio's age,
cond it ion, and classic value .

Ant ique- radio collectors wi l l
have more in common with each
other than most other col lectors.
Many (or most) w ill have some fo r
mal electron ics tra in ing . Besides
being able to repair and restore
the chassis, they w ill have to learn
how to restore cabi nets . (Some ra- '
dio and TV servicemen may have at
least some ability in th is area. Re
pairing minor scratches or marks
often went with being able to re
pair a chassis.)

Bri ng ing back t he deep ri ch
tone of an antique radio w il l be a
satisfying experience . W hile ev
erything has its price, a col lector
w ill find it difficult to part with a set
that he as spent many tedious
hours resto ring. That's t rue even
w ith a handsom e profi t in sight .
And those who do a good profes
sional resto ring job can ask their
own prices .

If you are going to have on ly one
antique radio, the console is the
only way to go . Of cou rse it wi ll
take up some room. But like ex
pens ive cars, most of those large
sets had better care and less mis
use than their cheaper counter
parts of the same era.

There is a market developing for
antique radios for t hose other
than col lectors. Homeowners who
want to decorate their hou ses in a
1930's motif need all the furn ish
ings from that era. Restoring an
ant ique radio is not something the
average home decorator can do .
An expertly restored antique radio
is a fine add ition to the rest of the
decor.

There is really no age bracket for
ant iq ue -rad io collectors. I have
often seen antique radios go to
young persons who get to a sale
before me . And o lder folks , of
course, will feel nostalgic about
having an antique radio that they
might have owned or had at a
younger age. R-E

STORE LOCATIONS:
133 FlInders Rd.
W••tborough, M....
(817)3_884
13107 Northup Way
Bellevue, Wish.
(206) 881-8191

ACT I 9300 TTL P 'Q
Pflce

11004 9388PC 2.85
11006 9374PC 2.65
1 1120 9314PC 1.60
111 25 9324PC 1.40

(Didyo;r-;~j;e-o~r
I new 1985 catalog? I

i:~~~ -: : :: -:::: :: !
I STATE I
I ZIP CODE....... ....•...........•.•.•...•...••.... I
I MAil COUPON TO: I
I USA: P.O. 8019100 I
I W"'borough. M.... 01581 I

~
CANADA : 5651 F..-ri..- St. ..J

2RE Mont real, Quebec H4P 1Hl._-------

MAll ORDER: (U.S.)
P.O. 1101 9100
WHlbon>ugh, II.... 01581
Toll FrH 1-600-34_ 74
(outside M.... only)

MAllORDER: (Csnsdl)
Toll FrH 1-6llo-381-5884

74Al SOO
74AlS04
74AlS20
74AlS74

74 ALS . ADVANCED La
Plo: ~fd PkO
OI V Pnce

3 1.15
3 1.15
3 1.15
2 1.00

74F

74HC HIGH SPEED CMOS
'6 100 74HCOO 3 1.20
16105 74HC04 3 1.25
16130 74HC14 1 .89
16200 74HC244 I 1.5~

ADVANCED SCHOTTKY

05FOI 74FOO 2 1.00
05F05 74F04 2 1.00
05F07 74F08 2 1.00

05F17 74F 74 2 1.1~

ACT I
05 .. 01

05 A 1)

051. )1

05A10

ORDERING INFORMATION

UN only the ACT' whenorc/er/ng . Som. pecbg••
conti/In multlpl•• other rh. n on•. PI..N not. th.r
th.N multlpl•• will not IN brok.n.
Pkg'd Qu.nr/ty I. On. (I) unl... oth_IN
Indlested.

7400
ACT I

Pk g d P' Q
or- Pri ce

05500 7400 3 1.10
0551 2 74 04 5 1.85
05592 7475 2 1.00
~5640 74121 2 1.00

74LS
0577 0 74lS00 4 120
05176 74lS02 4 1.20

'05 780 74lS04 4 1.20
05848 74l S74 3 1.00
05888 74lS123 2 1.30

74S
05S 04 74S04 2 1.00
05S08 74S08 2 1.00
05125 74S74 I .55
05329 74S138 I 1.25

enozoa:
Io
W
-J
W

o
o«a:
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Two High Quality 10:1 probes Included.
Backed by our 2 year limit ed warranty.
For specltlcatlons see MCM Catalog #9
page 118

2·WAY SPLITTER

• Zinc dlecast construction

• Power passive89¢.5-900MHZ

#33·070 (min 10)

TEJlM4p®
20MHZ DUAL TRACE
OSCILLOSCOPE

LOGIC
PROBE WITH
MEMORY

• Multl,family compatibll
Ity-DTLITTLlHTLlCMOSIC

• Detects pulses as short
as 50 nanoseconds

#72.190$1995#72·045
$74.95 each

TEMW4fl1ID
3112 DIGIT LCD
MULTIMETER
• DC Input Impedance 10M ohm
• Diod e and HFE Transistor tests
• Overload protection • Auto
polarity • 2 year lim ited Warranty

TENM4p®COMBINATION DMM/
CAPACITANCE METER
(With Transistor Gain Tester )
• User can easily read Vo ltage, AC and DC
cu rrent, resistance up.to 20M oh ms,
capacitance up to 20 microfarad, and HFE on a
clear 'h Inch, 3'h digit LCD display
• 2 year limited Warranty

'T1
m
OJ
:D
C»
:D
-<

SOURCE NO. RE-6

AUDIO TECHNICA
CARTRIDGE
AT11E

#72·010
$26.95 (1-4)

OSCILLOSCOPE
PROBE KIT

• Bi-Radial (elllplical)
diamond stylus
• Thin -wail tubular
stylus canlllever
• Excellent
replacement for older
cartridges
• Frequency response
15 to 25,OOOHz
• Tracking force l Y!1to $9

42Y!1 grams 5
• Audio Technlca No.
ATllE

(to-up)
#39·020 $g.95 (1-9)

•••ELECTRONICS
858 East Congress Park Onve
Centerville, Ohio45459
513·434·0031

• $10 min imu m ord et'. $1,00 cha rge- lo r o rde" un de, $10.
• $20 m nimum c har ge C.l rd o rder .
• Ord.rl s hippe d UPS C.O,D.
• Mo st ord ers $hIpped wit h," 24 tw)urs
• Sale . ottlc e ope n 1:30 am 10 6:00 pm. S.llu rdays 10:00

.1m to 3 pm . EST.
• For prep aid orde r. add 52 .SO lor st'llPPlnl;J ilInd handling

Terms:

[It]
~

10" PYLE WOOFER

POPULAR
REPLACEMENT
HI·FI TWEETER
• Phenolic ring des ign
used in hund reds of
domestic speake r systems
• Trim profile for easy mounting in tight spaces
• 4V.' diameter. 10 wall power handling capacity

• 3 oz. magnet. 2K-20K. 8 Ohm$290
#53.020 $4.20 (1-3) (2Q-up),

BE SURE TO
CALL FOR
YOUR FREE
128 PAGE
CATALOGl
OVER 4,800
ITEMS

• Magnet Weight : 16 oz.
• Structure Weight :
4.5Ibs.
• Voice Coli : 1.5'
• Impedance: 8 ohms
• Power Handli ng:
RMS/PEAK 75w/15Ow
• Free Air Res: 40 Hz
• Freq. Response : $13D-5500Hz
• Sensit ivity SPL 1
WATTI1 METER: 95dB
• Manufactu rer: #55 100# Wl 0C17D-F •

.. . - lI::Il' _

. . t '
'l .. ) I ~ -~ ..
:-~ -. . ~

We Also Have•.. • lull line 01: test equipm ent,
computer accessories. teleph one accessories. speake rs.
tetevisron parts. flybacks . yoke s. SWitches, fuses. lamps.
capacitors, resistors. cartridges, styli . WIre. CATV equipment,
i~O':J'1-l'O ,more Over 4,800 Items AT THE LOWESTPRICES

#50·170

$15.90 (1-3)

$14.90 (4-19)

150 WATT CROSSOVER
(With protection circuit)
• Buil d your own hlgh-
quality 5-way speaker
syste m.• These units
can handle 150 walls
RMS and feature a built
in protection circui t.
• Same crossover
used in Jensen's
System B • Crossover
points: 0-3OOHZ, 3OO-18ooHZ, 1800-7KHZ, 7KHZ-up;
rear hi frequency 7KHZ-up. • Two L-pad controls
Included for upper mid frequency and high
frequency. • 12 dB octave. • Comes comp lete
with hook-up wire and Instr uctions.

6112" POLYPROPYLENE
WOOFER

CIRCLE 87 ON FREE INFORMATION CARD 113



PRICE
US
US
US
1.15
1.15
US
US
US
US
US
US

sm JS
011131 Z.IO
OPI304 Z24
OUU5 1.14
mu& 11

FREOUENCY
1.0000 1Hz
1.I43Z 1Hz
Z.OOOO 1Hz
4.0000 1Hz
S.OOOO 1Hz

10.0000 1Hz
1&.0000 1 Hz
18.43Z0 1Hz
lUSOS1Hz
20.0000 1Hz
3Z.0000 1Hz

CRYSTAL CLOCK
OSCILLATORS

$ 89.95

INTERFACE CHIPS

PART NO.
1.000
1.143
Z.OOO
4.000
1.000

10.000
UllOO
18.43Z
lI.m
ZO.OOO
3Z.000

VOLTAGE REGULATORS
18057 .. . .. .. .74 7p05T.. .. .. J4
71105C 34 7ID1T J4
78D1T 14 71lZT J4
1IlZT .74 7Im J4

~:m : ::::::::: :~: 7Im J4
1I05K 1.34 7ID~K 1.44
781ZK 1.34 7I1ZK 1.44
7115K 1.34 7115K 1.44
71ZU.. .. .. 1.34 TI%4K .. .. .. 1.44
m05 .. . .. .. .. . .88 TlL05 .. .. . .. .71
18Ll Z. .. .. . J S TlL1Z .. .. .. . .71
18Ll5 J S TlLl5 .71
18H05K. . . . . . . . 1.10 LI3Z3K. . . . . . . . Ul
18HIZK. .. .. . .. 1.10 UA7I140 .. .. .. . 1.11

C,T=TO-220 K=TO-3
L=T0092

sm 1.54
Sml 1.14
Ins .88
STIB .88
sm .. .. . .... .88

CRYSTALS
1.0000 1Hz UI S.OOOO IHL UI
1.I43Z 1Hz 3.81 10.0000 IHL ZJI
Z.OOOO 1Hz Z.81 lO.7m IHL ZJI
z.oln 1Hz Z.81 1Z.OOOO IHL ZJI
2.457& 1Hz Z.U 14,3112 IHL Z.U
327&S 1Hz UI 15.Q000 IHL ZJI
3.5715 1Hz Z.U u.oOOO IHL UI
4.Q000 1Hz Z.81 17.4300 IHL Z.BI
4.1143 1Hz UI 11.0000 IHL ZJI
4.1180 1Hz UI 18.43Z0 IHL ZJI
5.0000 1Hz Z.&I lU&OS IHL ZJI
5.oUS1Hz Z.&I
5.1150 1Hz Z.81 ZO.OOOO IHL ZJI
52UI 1Hz 2.81 ZZ.11I4 IHL ZJI
5.71431Hz Z.&I 3Z.o000 IHL UI
6.Q000 1Hz Z.81 3&.0000 IHL ZJI
6.1440 1Hz Z.&I 41.0000 IHL Z.SI
6.4000 1Hz UI 41.4350 IHL UI
6.553B 1Hz Z.81 4UIOOIHL Z.81

3Z.788 KHz UI

1904
THE Ie MASTER

Your ticket to fast and
easy Ie selections

SOU IUS
8155 8.10
8155-Z 7.10
8158 8.10
8115 ZU5
81I5·Z 31.85
8741 31.85
S748 4U5
S755 Z3.l5

6860 1.90
6S6Z 10.15
6875 6.90
6880 ZlO
6883 ZI.95
61047 Z3.95
61488 11.95

1 MHZ
68BOO 9.95
6880Z 21.25
BUOIE . . .28.15
68809 ZU5
51B10. .. .. 6.90
BBBZ1. 6.10
61845 1B.95
6BB50. . . . . . . .. 5.90

2 MHZ
850U 8.10
S5ZU 1.10
8m A 10.15
S54SA ZU5
8551A 10.15

3 MHZ
S602S 1.10

8255·5 5.Z0
B257 7.10
S257-5 S.IO
1m 6.15
Bm·5 7.45
BZ71. 75.00
8m 3S.95
BZ75 28.95
BZ79 UO
S279·5 1.00
S282 6.45
BZB3 6.45
B284 IU5
SZS6 6.45
Bm 6.45
Bm U.OO
BZBI 48.95
Bm 16.15

ZILOG

zmz 33.15
Z8871 31.85

4.0 MHZ
Z8DA-CPU 411
Z8DA-CTC ' UO
ZSOA-OART 1.15
Z8DA-OIA IUS
ZIOA-PIO 411
ZIOA-SIO/1l IUS
ZIOA-SIO/1 1US
ZIOA-SIO/2 1US
ZIOA-SIO/1l IUS

1035 5.10
8031 6.80
III -mo 18.15
III -S073 41.15
8080 3.10
1m 5.10
SOISA·Z 10.15
lose ZU5
1m 111.00
SOli 31.85

6ID00 SUS
BIOO 3.10
BIOZ 7.90
&101 1Z.90
6ID1E U.95
6101 10.95
6110 2.10
61Z0 . . .. 4.30
5&ZI 3.Z0
ml 13.95
6&40 11.95
6143 33.15
6U4 U.95
BU5 13.95
6847 10.95
5&50 3.Z0
m z 15.70

S20Z Z3.95
S203 31.85
IZ05 3.45
1212.. 1.75
1214.. 3.S0
IZ16 1.70
1m 2.20
IZZS 1.75
8m 3.45
8237 U.15
IZ37·5 . . . ZO.95
8238 US
m3 IQ.95
8Z50 16.95
Im U5
8253 6.90
8Z53·5 7.90
8Z55 US

1 MHZ
850Z UO
8504 8.10
8505 UO
8507 1.10
85Z0 4.30
8m 8.10
8m 1.10
8545 Z1.50
8551 IOJ5

DIP SWITCHES

Z-80

6500

8200 .

4 POS ITI ON J 4
5 POSITION 81
&POSITION J I
7 POSITION 84
S POSITION 14

6800

2.5 MHZ
lBO-CPU . .. 3.10
lBO-eTC . . . . . .. 3.15
lBO·OART .. 10.15
lBO-OIA 13.15
lBO-PIO 3.15
lBO·SIO/O . . . . . 1US
lBO-SiO/1 . . . . . 11.15
lBO-SIO/Z . . . .. 11.15
lBO-SIO/I . . . . . 11.15

8 .0 MHZ
lBoS-CPU . . . . . . 1.15
ZIOI-eTC IUS
ZSONIO IUS
lBOI-OAR7 IUS

.8000

zm IUS
6143 33.95
127Z 31.95
UP07B5 31.95
11117& 23.15
188177 Z5.95
lB91 lB.95
Z143 17.15

zm IUS
8843 33.15
1m 3U5
UP0785 31J5
Ium ZU5
IUI77 33.15
lUI IUS
ZI43 17.15

CRT CONTROLLERS

QUV-T8/1
EPROM Eraser

CIRCLE 110 ON FREE INFORMATION CARD

DISC CONTROLLERS

1771 IUS
1791 Z3.l5
1793 Z5.15
1795 Z8.95
1797 48.95
Z791 71.15
Z793 79.95
Z795 IUS

74LSOO
HLSOO .Z3 74LSIZ5 .41 74LSZ80 .51
HLSO I .%4 74LSIU .41 HLSm .54
74LSOZ .U H LS I3Z .51 HLSZ73 1.45
HLS03 .Z4 74LS133 .51 HLSm 3.30
74LS04 .Z3 74LS138 .31 HLSm .41
HLS05 .%4 74LS137 .11 HLS%lO 1.15
HLSOI .Z7 HLS131 .54 HLSZU .81
HLSOI .%1 HLS131 .54 74UZIO .11
74LS10 .%4 HLS145 1.15 HLSm .11
74LS!1 .34 74LS147 U5 74LSZ15 .11
74LS IZ .34 H LSI41 1.30 HLSZII .11
H LSI 3 .44 HLS151 .54 74LSZII 1.70
HLS14 .51 74LS153 .54 HLS3Z3 3,45
HLS15 .34 74LS154 1.15 74LS3Z4 1.70
74lSZO .U 74LS155 .81 74LS35Z 125
74LSZI .28 HLsm .81 HLS353 125
74LSZZ .Z4 74LS157 .84 74LS3U 1.30
74LSZB .%1 74LS151 .51 74LS314 1.10
74LSZ7 .28 HLS160 .81 74LS385 .41
74LS28 .34 74LS181 .84 HLSm .41
74LS30 .U HLSUZ .81 74LS3&7 .44
74LS3Z .28 HLS163 .84 74LS3U .44
74LS33 .54 74LSI84 .11 74LS373 1.35
74LS37 .34 74LS1&5 .14 74Um 1.35
HLS31 .34 HLSUB 1.10 74LS377 1.35
74LS40 .U HLSUI 1.70 74LS37I 1.13
H LS4Z .41 HLSUI 1.70 74LS37I 1.30
HLSH .74 74LS170 1.45 74LS385 U5
H LS4I .74 HLS173 .11 74LSm .44
HLS41 .74 74LS174 .54 HLS310 1.15
HLS51 .%4 74LS175 .54 74LS313 1.15
HLS54 .28 74LSU I Z.IO HLSm 1.15
HLS55 .28 74LSUI UO 74LS311 1.45
HLS83 I.Z0 74LS1I0 .11 HLSm Z.IO
HLS73 .3S 74LS1Il J .II HLS447 .38
HLS74 .34 74LSUZ .71 HLSm 1.10
HLS75 .31 74LSU3 .11 HLSm US
74LS78 .31 HLS1I4 .11 HLSUO 2.15
74LS78 .41 HLSIIS .11 HLS&45 Z.15
74LSI3 .51 74LS1I8 .71 HLSm 1.15
HLSI5 .81 74LS1I7 .71 74LSm 1.15
HLSU .31 HLSZZI .11 74LS870 1.45
HLSIO .54 74LSUO .14 74LS874 1.80
74LSII .11 HLSZ41 .11 74LSUZ 3.15
74LSIZ .54 H LSZU .11 74LSm 3.15
74LS13 .54 HLSU3 .11 74LS1I4 3.15
74LSI5 .14 74LSZ44 125 74LS815 3.15
74LSI8 .11 74LSU5 1.45 HLSm Z.35
74LS I07 .31 74LSZ47 .14 HLSm 3.15
74LSIOI .31 74LSZ41 .11 HLSm ZU5
74LSllZ .31 74LSUI .11 nuss 1.45
74LSll3 .31 74LSZ51 .51 IILSI& 1.45
74LS1I4 .31 HLSZ53 .51 IILSn 1.45
74LSIZZ .44 HLSZ57 .51 IILSII 1.45
74LSIZ3 .71 74LSZ51 .51 Z5LSZ5Z1 Z.75
HLS1Z4 US HLSZ51 Z.70 Z5LSmi 410

QUV-T8/1 Economy Model:
Low cost EPROM eraser in plastic en
closure. The UV element is in the lid
and you place the EPROMS in the bot 
tom half. No timer or switch option .

• Ernll I' I. 8 EPROMS I. 15- 20 Iliin .
• 12 ,000 uWatts at 1" distance.
• eO-Day Warranty

49.9 5

1771 IUS
1711 ZU5
1m 25.15
1715 4U5
1717 4U5
Z7I1 71.15
Z713 71.15
Z715 IUS

STATIC RAMS
ZIOI Z5& • 4 (450al 1.10
5101 Z5&• 4 (450a)(' '''1 3.10
ZI0Z-1 IOU. 1 (450a) .11
ZI0ZL-4 IOU . 1 (450al (LP) .11
ZI0ZL-Z !OU• 1 (Z50a l (LP) 1.45
ZlIl Z5& • 4 (450a l Z.45
Z1IZ m .41450al US
ZI14 IOU. 4 1450a) .11
Z114-:5 IOU. 4 IZ50a) 1.10
Z1I4L-4 IOU • 4 (450al (LP) 120

·ZII 4L-3 10Z4 • 4 (300al (LP) 1.30
ZII4L-Z IOU. 4 IZOOal (LP) 1.40
Z1Z5 IOU. Z.41
Z147 401& • (55n) UO
71S4044-4 401&1 (450al 3,45
TI14044-3 401& • (300al 3.15
TI14044-: 40U. (ZOOal 4045
IK4II 1 IOZ4. (non) U O
TU Z01 &-ZOO Z04l. (ZOOa) 4.10
TIIZOU-150 Z04l. (150a) UO
TUZOU-IOO Z04l. (100a) &.10
HI811H Z04l. (ZOOa) (' '''1 4.70
H18118-3 Z04l. (150a)(' '''1 UO
HI811H Z04l. (1 ZOa) (' '''1 UO
HI8IULP-4 Z04l. (ZOOa) ('_I UO
HI811&Lp·3 Z04l. (150al(''''IlLP) U O
HI811&LP-Z Z04l. (I ZOa) (''''lllPl U 5
H13Z 401& • 1300a) (Olbll 33.15
Hlez84P-15 1m. (l50al Ie-I 31.85
Hlez8m·15 nlz. (l50allc _1 41.85

LP = lI. "'Wlr Oltll = OIUI·Stlti,

DYNAM IC RAMS
TIS40Z7 40lB• 1 (Z500) 1.15
UP0411 4018 • 1 (300nl 1.15
115Z80 401& • 1 (300n l 1.15
IU10S sm • 1 (ZOOa) 1.10uml 1m • 1 (Z50al 1.10
4I1&-ZOO U314 • 1 (ZOOa) .71
411&-150 U314 • 1 (l50a) 120
Z11I 18314 • 1 (l50a l(5Y) U O
4U4-:50 8553& • 1 IZ50al 4045
418HOO 8553& • 1 IZOOn) (5'1 5.00
4U4-150 8553B • 1 (150a l (5'1 5.00

5V = SlI,1I5 V,IISI,~ r

EPROMS
170Z Z5&1 Ihll u s
Z701 10%4 • (450111 Z.41
Z751 10%4 • 1450111 15,) 5.10
Z716 Z04l. (45011) (5,) US
Z71B· l Z04l. (35011115' 1 5.10
TISZ5U Z04l. (45011115'1 5.45
TI SZ71 & Z04l. (450111 6.85
TI SZ53Z 4018 . (450111(5' 1 U O
Z73Z 4018. (450111IStI 4.45
Z73Z-Z50 4018. (Z5011115'1 UO
Z73Z-Z00 401& • (ZOOIlI15YJ IUS
Z784 1m. 145011115'1 U S
Z784-:50 1m . IZ 50111(5'1 7.45
Z784-:00 1m. IZOOII) (5' 1 U.45
TIS Z584 1m. 145011115'1 IUS
IC II78 4 I IIZ . 145011115'1 1%4 , II) 3U5
Z71Z1 18384 • CIII ZU 5

5, = Sill'S VIII SI" lr



• 80 Col . card for Apple 11+
• Video Soft Switch
• Inverse Video
• 2 Year Warranty

6.95

• 80 Col . card for Apple liE
.64K RAM Explndlble 10 128K

micromax
VIEWMAX-80 149~5

VIEWMAX·80e 129~5

64K RAM Upgrade 40.00

Reg. Power Supply
Model 4A/PS (99/4)

3 DC Outputs:
12V @ .4 A , +5V @ 1 .1A

-5V @ . 2A Highly Filtered

- =-----

199.00

COOLING FAN
38.95

• Powers Apple type systems
• +5V @ 5A +12V @ 3A

-5V @ .5A -12V @ .5A
• Includes Instructions

• Shugart mechanism, made in U.S.A.

• Directly replaces Apple Disk II
• Fully compatible with Apple Controller

or other Apple compatible controllers.

• One Year Warranty

APPLE COMPATIBLE
POWER SUPPLY
74.95

APPLE COMPATIBLE
DISK DRIVE

APPLE ACCESSORIES
80 Column Apple 11+ 149 .95
80 Co lumn Apple liE 129.95
ZOO Apple 11+ : 89 .00
ZOO Apple liE 89 .00
16K Card 39 .95
Cooling Fan 38 .95
Power Supply 74.95
Joystick 29 .95
RF Modulator 13.95
Disk Drive 199.00
Controller Card •..• ... . . .. 59 .95
Padd les 7.95

16K RAM Card - Apple 11+
• 2-Year Warranty

Assembled &Tested .. . . 39.95

APPLE COMPATIBLE
JOYSTICK~

. {,,,~

29.95

,

• 64K to 384K RAM
• Pll1l1el Part
• Senll Part
• Clack Cllendlr
• SattW11i Included
• l-Yelr Wlrl1nty

$249.95

CIRCLE 110 ON FREE INFORMATION CARD

MEMORY CARD

• Full blt-mlpped Color Gl1phlcl
• Pnnter Part (LPTl . LPT2. LPT31
• Senll 'Part (Cam!, Com21
• IBM PC. XT Ind Partible compltlble
• Full 10llwII1 campltlblllty
• Campltlble with LatUI 1-2-3. Multl-Plln

Ind Right Simulitar
• Full Heir Wlrl1nty Partl and lIbar

$299.00

• Explndlble to 512K
• Fully campltlble with IBMlallwlI1
• Fully compatible w/iBM dllgnaltlc utilltlel
• Slnll'Part Anilible

• I-Ynr WlrI1nty

$199.95

KEYBOARD EXTENSION CABLE

$19.95

DISK DRIVES
Tlndan TMI 00-2 OS/DD 199.00
Tm FD-558 DS/DD 159.00

-VUTEK
Color. Parallel • Serial

Card

8'1 : 58
14 '1 68
16 '1 58
18 'I Q8
20'1 1.04
22 'I 1.34
24 'I 1.44
28 'I 1.64
40'1 1.84

WW =Wlr~wrap

IC SOCKETS
(1 to 99)

The FLI P SORT™
The new Flip Sort" has all the fine
qualities of the original with some
added benefits: a new design
and 50%greater capacity. Holds
75 diskettes and the price is now
lower than ever- $16.95

The Flip Sort PLUS™
The new Flip Sort PLUSN adds
new dimensions to storage . Its
smoked acrylic elegance holds
over 100 diskettes with all the
features you expect from the Flip
Sort Family - $24.95

8,11 ST 12
Ii ,II ST 14
16 ,11 ST 16
18 , 11 ST 19
!o ,II ST 28
!2 ,I. ST .28
!4 ,II ST .28
!8 ,II ST 3g
10 III ST 48

iT = Soldertall

DISKETTES
51/4"

ATHANA
SS/SD 15.90
SS/DD 16.90
DS/DD. . . . .. 22.90

SOFT SECTOR with HUB RING

BULK 5Y4" DISKETTES
(NO LABEL)

SS/DD 10for14.90
100 up 139.00

(Lifetime Warra~ty)

ZIF SOCKETS
16,11 ZIF 5.80

;: ~~ ~:~ :::::::::::::::::::::::::::: m
ZIF =TEXTOOL (Zero lnsertl on Force)



CIRCLE 74 ON FREE INFORMATION CARD

POSTAGf RA TtS

A.DD 10,," FOR ORD f RS U N DER $25 .00
A D O 5 't1o FOR OR DERS BElWEEN $25 00 & $50 .00
AD D 3'" FOR ORDERS AB OV E $!ll 00

TAPE STREAMER

continued f rom page 62

~~.1 "" !oI\t:O
. 'Y\ uCf ~JAtUY

"Em afraid that your comuter has a ter
minal illness ."

cloc ked into the shift register. At the ter
minal count of eight, Q4 again goes high ,
and the operation descr ibed above re
peats . The Q4 output is also connected
through Rl 3 and C9 to lC2-b , which is
connected as an inverter. When the inver
ter output switches low, it is differenti ated
by C8 and R14 , producin g a negati ve
pulse on the UA RT LOAD inpu t. That
causes the transmitter shift register to load
the data from IClO, and then to com
mence its transmission to the computer.

The NRZ output from the UART trans
mitter is conditioned by ICI4 -c and tran
sistor Q4 to invert the data (RS-232 is
inverted) and to swing positive and nega
tive levels, also required by RS-232 con
ventions. Emitt er followers Q2 and Q3
function in a totem -pole configuration to
give curre nt drive without undul y loading
the supply when operating into a high
impedance .

The indi cator LED 's are turn ed on
when a bit of either mark or space sense is
received from the tape . That's acco m
plished by AND-ing the data lines from
IC8-a with the clock line from IC9-a, as
suring that , when an LED is on, a real
data strea m is bein g processed . When
data is being decoded , both LED 's will
flicker at a high rate , giving the ap
pearance of both being on . During an idle
time, when the NRZ data would be mark
ing , only the MARK LED will be on; if the
tape is blank, neither will come on.

While we've talked a bit about NRZ
and Manch ester encoding, we haven't
really explained how they work. We'll do
that next time . And once you understand
what the circuit does, we can go about
build ing it. We'll present foil pattern s and
full construction details that will make it
easy. R-E

SEND $ 2~ FOR OUR CA TA LOG
FEA TU RING TRANSISTORS &
RECTI FIERS 145 HAM PSH I RE
ST.• CA MBRIDGE . M A SS , 02 139

74LS SERIES

MULTI TURN TRIM POTS
500HM 51(

l000HM 3/$2.00 10K
1000 OHM 20K

50 PIN EDGEBO AR O CONN 395
40 PIN EOGf BO AR D CONN 300
34 PIN ED GE8 D AR D CO ........ .. 3 ,00

26 PIN EDGEBOAR D CONN . 2.50

60 PIN RIB BON CAB L E CON .... • . . 4 ,00

50 PIN RIB BON CA BLE CON flo . 3.50

40 PIN RIBB ON CA BL E CONN . 3 00

34 PIN RlB80N CA BLE CON flo •• . 2.75

26 PIN RI BBON CAB L E CONN . . 2.50

20 PI.N ~~ BBON CABLE CONN . 2.00

TR A NS IST OR SP EC IA LS
TIP 3 18 NPN 5, TO·220 5 40
TI P 32 8 PNP S, TO ·220 5 40
TI P 34 PNP 5 . 5 .95
TIP 111 5 50
TI P 121 PNP 5, U84 5 .60
TIP 141 NPN 5, U97 5100
TI P 145 • 5135
BU 205 . $175
2N404 A PNP GE TO ·5 3:5100
21'11 1307 PNP GE TO·S 5 ,40
DP52000 - DUAL POWER DAR L 53 95
2N2222 NPN 5, TO· 18 71$1,00
2N290 7 PNP 5, TO· 18 7/$ 1.00
TI P 295 5 PNP 5, 5 . 70
2N3055 NPN S, TO·3 5 60
MJE3055T 5 60
2N3904 NPN 5, TO·9 2. 7/S1.OO
2N3906 PNP 5, TO 92 7 '5100
2N490B PNP 5, T03 5100
2N6109 PNP 5, TO·220 5 55
2N6233·NPN S'o~ITCHING POWE R 5195
MR F·8004 CM RF TRAN SI5TOR NPN 5 75
HEP G8014 - PNP GE TO·) S ,85

TTL ICSERIES 74 161 70
74163 . 70

7400 20 7474 35
74164 as
74 165 95

740 1 .20 74 75 45 74 166 100
7402 20 7476 .35 74170 1.50
7403 20 7480 45 7417 3 75
7404 30 748 3 .50 741 74 .90
7405 30 748 5 50 74 175 .90
740 6 40 7486 35 741 76 75
7407 60 7489 1.90 74177 657400 25 7490 .55 74180 1.907409 25 749 1 50 74181 2.00
74 10 .20 7492 .50 74182 90
741 1 25 749 ) .50 74184 150
74 12 25 7494 50 74 190 8074 13 35 7495 55 74 191 8074 14 50 7496 60
7420 30 74 107 50 74193 .SO

7425 30 74116 120 74 194 80
7426 30 7412 1 30 74 195 80
7427 30 74 122 .45 74196 . 75

7430 20 7412 3 50 7419 7 80
7432 30 7412 5 .45

74199 1,25

743 7 30 74 126 45
7422 1 1.25

7438 30 74 145 .60 704273 100
7440 20 74 147 1 20 742 79 .70
7442 50 74 148 1.20 74298 50

744 5 1.00 74150 1,35 74365 65
7446 .70 74151 55

74367 .65

7447 70 7415 3 55 74390 90
7448 70 74 154 150 75325 1.50

7450 20 74 155 75 754 92 1.00
96 01 100

7472 35 74 157 55 9602 90
7473 35 ;4 158 60 8T26 ltO

74160 85 8128 1 10
7416 1 .70 8T9 7 1 10

819S 1 10

LM33 7T • $1.95
LM338K • .• •. $5 75
340T·5, 6, 8, 9. 12.

15,1 8 ()( 24V . S . 75
723 . . . $ .50
LA 514 12 . 12 V 3A $3 95

TE RM S FOB CA M BRIDGE. MASS SEN D CHECK
OR MO NEY ORDER MIN IM UM TELEPHONE .
C O D PU RCHASE ORD ER OR CHA RGE $20 00
M IN I"tI UM MAll ORDER $5 00

PRY lA 3A 12A 50A 125A 240A
100 .os .14 .36 .00 5.00 6.00
200 .os .17 .60 1.30 7.00 .. 9.00
400 .00 .25 .1l6 1.60 10.00 12.00

IlJ() .11 .30 .1<> 2.00 13.00 15.00

IlJ() .13 .36 1.00 2.60 16.00 18.00

100) .21) .46 1.25 3.00 21).00 26.00

REGULATOR S

TANTALUM CAPACITORS
.22UF35V 5/ $1. 00 15UF 16V 3/ 51.00
47UF 35V 5/ $1. 00 3OUF6V 5/ $1.00

.68UF 35V 5/ $1. 00 33U F 15V $ .50
lUF20V 5/ $1. 00 47UF20V 5 .85
2.2 UF 20V 5/ $1.00 68UF 16V $1.00

3 .3UF 20V 4 /$ 1.00 2OOUF20V 51.75
4 .7UF 35V 4 / $1.00 150UFl6V $1.30
6 .8U F20V 4 / $1.00 330 UF 10V 5 1.75
10UF 20V - $ .40
22UF 10V - $ .30

T IS 73 N FET . . . . S .45
E R 900 T RIGG ER DIODE S 4 /S 1.00
2 N2646 UJ T . . S .45
2 N38 20 P F ET S .45
2N 6028 P ROG . UJT . . S .6 5

Irl b" thick with 1/1 0- 'p3cing
4 Y".. x 6 Y".. " .. . S l.95

600 .80 lOO 360 600 1.00 1.20 3.60

CIMOS

SCA's TRIAC's
1.5A 6A 35A PR V l A lOA 25A

EPOXY GLASS VECTOR BOARD

DISC CAPACITOR S
.l UF 16V 10/$1 .00 100,$8 ,00
.01UF 35V 16 $100 1001$500

PRINTED CIRCU IT BOARD
4w

" 6"'OOUBl f SID ED EPQXY BOARDED · I,.~THICK

$.ooea . . . . . . . . . . . . • . 5 1$2.00

100 .35 .40 1.40 100 .35 .60 1.40

200 .40 .50 1.80 200 .50 .80 1.90

400 .60 .70 2.40 400 .70 1.00 2.60

,.COO .50 74C9 15 1.10 4026 1,25 40 71 30
74C02 40 74C921 3.5O 4027 .45 4072 30
,.C04 40 4001 30 4028 70 40 76 00
74C l 0 .40 4002 .30 4029 75 4077 50
74C14 50 4006 85 4030 40 4081 30
74C20 40 4007 30 4034 1.75 4082 30
74C32 .40 4000 .90 4035 .85 4093 .70
74C4 2 1.20 4009 40 4040 75 4099 1.75
74C76 75 40 10 45 4041 75 450 1 .95
74C83 1 20 401 1 30 4042 .85 4503 G5
74C85 1.25 4012 30 4083 .85 4506 . 75
74C86 40 4013 35 4044 00 45 10 1.20
74C93 1.00 40 14 .75 4<>46 .90 4511 85
74C1543.OO 4015 40 4047 95 45 14 1 20
74C15 7 1. 70 40 16 40 4049 35 45 15 1.60
74C1611. 10 40 17 .75 4050 35 4516 1.50
74C 174 1.10 4010 .75 4051 .00 4518 as
74C 1751 .10 40 19 40 4052 1.00 4520 '0
74C19 21.40 4020 .75 4053 80 4528 110
74C193 1.40 4021 75 4060 .70 4529 1.40

74C245 1.7 5 4022 .75 4066 40 4538 150
74C90 1 40 40 23 .35 4008 .40 4539 150
74C903 00 40 24 G5 4069 .35 4583 90
74C907 90 4025 30 4070 40 4586 75

745 S ER IES
74$00 35 74574 50 745 163 1.75
74502 35 7458 5 1.25 7451 65 150
,.503 35 74$8 6 50 745174 '0
74504 35 74589 300 7451 75 90
74505 .35 7.0451 12 50 74$181 300
74$08 35 745113 50 745182 200
74509 45 704$124 320 745189 160
745 10 .35 745 133 45 745194 1,30
7451 1 35 745 135 85 74$195 1.30
745 15 35 745 138 80 74524 1 200
745 20 35 745139 SO 745244 1.25
74$30 35 745 151 90 745251 120
7453 2 .40 745 153 1.25 745257 '0
74540 40 745 157 00 74$260 . 75
74542 85 7451 58 '0 745373 2 00
7455 1 35 74516 1 17 5 745374 2 00

2 1 14 -4 .. . .S 1.00 6264-15

4 1 16 -25 .. ..S .7 5
S3 0 .0 0

4 164 -2 . . ..$4.00 HM 50256

4 164-15 . ...$4.50 S3 0 .0 0

78 1 12 •. 5 .4 0
l M305 G . . .. • $ . 75
LM317 T . . . .• $ 1.35
320 T5. 12.15

or 24 . . • . . S .85
323K l LA 14051 . $1.75

FULL WAVE BRIDGE 12'1 DC RELAY5

PR Y 2A 'A 2SA
TIl5lZE

1 140 S.P. 1200ohm coil
200 SO 130 220 .75
400 100 1 65 330 D.P. G ohm coil
600 130 190 4 40 .96..

3 .0 0 ea .

CR YS TA LS

1.843 6.000
2.000 6.144
3.000 8.000

3 579 10.000
4 000 18.000
5.000 18.432

20.000

NO. 30
WIRE WRAP
WIRE SINGLE

STRAND
100' ... $1.40

INTER
FACE

&

DRI VE RS

1795 17.00
1797 17.00
6167p·3. 9.00

AY5·10 1JA 3 75
AY] ·10 15D '575
1488 .90
1489 90
TRl602B 395
BR1941 L 895
AY536lXPRO 995
CRT5037 1895
MM 5307 7,95
MM 5369 2.50
8 130 2.50
88 30 2.50
8833 2.50
8834 2.00
883 7 2.00

DISC
Cont ro llers

20KV DIODES
2EO mo. $1.95

DB CONNECTORS
OB9P · 5 2.00 DB25 P · 52.00
DB9S · 53,00 DB25S • $3 .00

HOOOS· 5 1.10 HOOO S · 5 1.10

RA M's
21 l 02 ·3 .90
2 10 1A ·4 1.50
21 12·1 1.95
2114·2 1.40
2118·4 2.50
2147 ·3 2.50
3242 6 .00
T M534Q9 1.75
"" K4027·3 1.75
TMS4050NL 2.95
MK 409 6-1 1 1,25
41Q8.3 1.50
41 16-2 1,00
411 8-4 400
MK4802 5 95
Z6 104 ·4 2.50
61 16-3 675
8 118· 12 495

D765C .10.00
1771. .. 5.95
179 1. .. 14.00
1793 . . .17.00

1010 - S POT - 1.00
2010 - OPOT - 1.40
20IP - OPOT - CEHTIER-o FF 1.10

LM38 0 1,20 LM 1310 140
LM 384 1,60 lM1391 1.00
LM386 1 00 1456 .80
l M38 7 1.25 1458 50
LM393 . 75 LM18 08 175
LF398 A 3.00 AD27QOLD 4,95
LM555 50 LM 290 1 .95
LM556 .90 CA J0 18 1.95
558 1.75 CA 3078A T 1.50
564 250 CA3080 1.00
565 .90 CA 3089 E 1 75
566 1,25 CA3094 130
567 85 CA3 130 1.00
NE592 .9 5 CA3 140 1.00
709C .80 CA382 2 . 75
LM 710 60 LM3909 .80
733 .95 4 136 .85
741 CV 50 N5596A 1.50
747 .50 870QCJ 5.95
CA 758 1.75 LM13 080 .95
LM 798CT ,60

DIP SW IT CHES

4 P OSITI ON .7 5
7 POS IT ION .9 5
8 PO SITION .9 6

10 POSITI O N 1.2 5

8 155·2 BOO
8202 1995
821 2 J 00
82 14 450
82 16 300
8226 350
8:237 1600
823 8 J 95
8250 1095
8251 800
825~ 800
8255A·S 800
8257 800
8:259 a 00
8:272A 15 00
8275 2450
8279 -5 695
8288 17.00
8 355 12 .95
8 748 2000
TMS9927NL 9 .95
68000 LS 39 so

OA008EQ 3.75
TL062CP .96
TL06-4CN 1.50
TL072 1.25
TL064 1.50
LM20 1 .75
LM 301 1748 .50
lM307 .45
LM3 08 .66
LM310 1.10
LM311 .75
l M 318 1.25
l M 319 1.30
l M 324 . 75
LM3 39 .90
LM348 .90
LF35 1 .80
LF353 1.25
LF 355 .90
LM 3 58 . 70
LM3 70 160
LM377 1.60

TOGGLE
SWITCHES

CTS 206- 4
CT S 206- 7
CT S 206· 8
CT S 206-10

WIR E WR AP
SOCK ETS

14PIN .46
16PIN - .50
18PIN .65
20 PIN - .90
24 PIN 1.10
2BPIN 1.25
40PIN - 1.80

MM1402 ' ,75
MM14 03 1.75
MM1 40 4 1.75
MM501 3 2.50
MM 5055 2.50
M'-45056 2.50
MM5051 2.50
MMSOSB 2.50
MMSOGO :250

R OM ' s
TP~ 1 8S42 350
8251 26 195
825 130 1.95
82S1 31 150
TPB28 S166 9 50
8:25181 6.95
7454 14 3 95
2 708 375
27 128 22 50
2716 +5V 3 75
2732 A 6 95
2764 7.50
3341 A 2.95
36 28 A ·3 J 00
633 1 1.95
7643·5 395
825 &5 1.25
AM9214 C :295

8 PIN . 10
. 14 PI N . 16
16 PI N .1 8
18 PI N .2 0
20 PI N .25

IN4148 (IN9141 15/1.00 .
L1411-IRDETECTOR 3/S1.00
FP 100 PHOTOTRANS . .. .. .. .. .. .. .. . S .50
REDLED', .2" 8 /S1.00
YEL. GREEN0< AMBERLARGELED', .2". 6/51.00
RED-GREENBIPOLARLED. . 5 .90
RED-YELLOW BIPOLARLED. . . S .90
MLED9ZIRLED. . . . . . . . . . . . . . . . . . . . . . . 5 .40
MRDl4B PHOTO DARL.XTOR . . . . . . . . . . 5 .60
MCT2OPTO ISOLATORS. . . .. . .. . . ... . S .60
i WATT ZENERS: 3.3. 4.7. 5.1. 5.6"6.B.

8.2,9.1.1O•.12.15. 1B. o<22V 6/51.00

CPU ' s &
SU PPOR T CHI PS

LINEAR CIRCUITS

zaOA CPu ", 75
zace CPU 900
zaOA e TC 4 eo
ZOOADAAT 9 00
Z80A P 10 4!X)
ZSOA 5 10 10g~

82 C43 1000
A MD2901 a 95
6502 o4]!)

G800 250
GSOll 1295
68 09 895
6810 4 .00
6821 450
6845 1395
6850 350
6875 450
07220 ·1 2'" 00
8035 895
808 0A 475
BOSSA 10 00
808 6 22 .50
81 55 800

S H IFT
R EGI STERS

C/)
o
Z
o
a:
I
o
W
...J
W

6
o«a:

116



'"T1
m
Cll
:D
C
:l>
:D
-<
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$7.50 EACH

GEL CELL
BATTERY

NEON INDICATOR. RATED
120 V 1/ 3 W. MOUNTS IN
5116' HOLE.. . RED LENS.

75¢ EACH
10 FOR $7.00
100 FOR$65.00

31/2"

~
SPEAKER

80HM
a -ss IMPEDANCE,
~". FULL RANGE
~ SPEAKER.

8 OZ MAGNET.
o 4" DIAGONAL

MOUNTING CENTERS.

$2.50 EACH
10 FOR$20 .00

SOLID STATE

~
BUZZER

• STARNSMB·06 L.
D 6VDC.

TTL COMPATIBLE.
. $1 .00 EACH

10 FOR $9 .00

120V INDICATOR
~:otJ 't'!'N41b; '"-==a

48 KEY ASSEMBLY FOR
T.I. COMPUTER

NEWTEXAS INSTRUMENTS
KEYBOARD. UNENCODEO.
48 S.P.S.T. MECHANICAL
SWITCHES. TERMINATES
TO 15 PIN CONNECTOR.
SOLID METAL FRAME4' X 9:

$6.50 EACH 2 FOR $11.00

METAL OXIDE
VARISTOR

G.E. • VS2ZA12
50 VOLTS. NOM INA L D.C.
VOLTAGE. 5/S" DIAM ETER

2 FOR $1.50

SOUND ANDVIDEO MODULATOR

~
FOR T.I. COMPUTER

',,,=,, " T.1. N UM1381·1. DESIGNED FOR USE
~. WITH T.1.COMPUTERS. CANBE USED WITH
_), VIDEOSOURCES. BUIIJ·IN Al8 SWITCH.

1.. '!l g~~~~&30~RI~ ~~Egr&~ 3~~I~~RAM
_ . INCLUDED.

$10.00 EACH

SLlDa~O~S
100K linear tape

2" LONG
1 5/S" TRAVEL 75C EACH

500K linear taper
2 7/S" LONG
1 3/4 " TRAVEL 754 EACH

DUAL 100K audio taper
3112 " LONG
2112" TRAVEL. $1.50 EACH

() CRYSTALSTT CASE STYL E HC33/U

COLOABURST
2 MHZ 3579.545 KC

$3.50 EACH $1.00 EACH

$1.50

$3.50

$3.00

PUSHBUTTON
POWER SWITCH

~

SPECTRA-STRIP RED MARKER
STRIP. 28 GA STRANDEDWIRE.
$5 .00 PER ROLL (100 FT.)

DOUBLE POLE POWER SWITCH
PUSH·ON. PUSH·OFF.
$1.00 EACH

2K 10 TURN
MULTI·TURN POT

~
SPECTROL

~ ' MO D 534·7 161

$5.00 EACH

ROTARY SWITCH

1P01.E ,6POSl11ON , .
l Y4 N DIA x H"z"H IGH -, _or"

75' EACH
10 for $6.00

22,000 mId . 40 VDC
2" OIA. x 6" HIGH

31,000 mId . 15 VDC
13/4" OIA. x 4" HIGH

72 ,000 mId. 15 VDC
2" OIA. x 4 3/8" HIGH

185,000 mId . 6 VDC
21/2" OIA. x 41/2" HIGH

CLAMPS TO FIT CAPACITORS SOt:...

4 PDT RELAY

MIKE
CONNECTOR
.~

5 CONDUCTOR IN· L1NEPLUG
AND CHASSIS MOUNT JACK.
TWIST LOCK STYLE. SAMEAS
SWITCHCRA FT 12CL5M.
$2 .50 PER SET

MIN IATURE
6 VDC RELAY

SUPER SMAL L
SPOT RELAY;
GOLD COBALT
CON TACTS.

RAT ED 1 AMP AT 30 VDC;
H IG H LY SENS IT IVE . TT L
DIRECT DRIVE POSSIBLE.
OPERATES FROM 4.3 TO
6 V. CO IL RES. 220 OHM .

1 3n6" x 13/32" x 7/ 16"
AROMA T • RSD-6V

$1 .50 EACH 10 FOR $13.50 '

,

13 VDC RELAY
CON TAC T; S.P.N.C.
10 AM P @ 120 VAC
ENERGIZE CO IL TO
OPEN CONTACT .. .

CO IL; 13 VDC 650 OHMS
SPECIAL PRICE $1.00 EACH

o 14 pin style •
• 3 amp contacts __
.24voltdcor t

120 volt a C Ca ll "

• Used but fu lly tested
$1.70 EACH
specify coi l voltage
LARGE QUAN TIT IES AVAILABLE

lOCKETS FOR RELAY SOt:• .ch

MINIATURE TOGGLE SWITCHES
ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T. s .P.D.T.) S.P.D.T. ~
(on-on) (on-on) (on-off-on)

PC STYLE SOLDER LUG SOLDER LUGN.ON_THA .EADE~ TERMINALS. TERMINAL.S.
BUSH ING $1,00 EACH $1 00 EACH
75$ EACH ~rcoi 10 FOR $9,00 10'F OR $900
10 FOR $7.00 . 100 FOR $80. 100 FOR $80.00

S.P.D.T. s.P.D.T.. D.P.D.T.,
(en-ett-en) (on-on) (on-on)

P.C. LUGS.
NON -THREADEI THREADED SOLDER LUG
BUSHING . BUSH ING. ~ TERMINALS.

~;;'i:;~E ,f; ~~·~O~A$~~ - ~~·:6~$~~.00
10 FOR $7.00 100 FOR $80.00 100 FOR $180.00

ALL ELECTROniCS CORR

oe-oe
CONVERTER

rt1J
21/16 " X 11 /16' X
I 11116' HIGH.

$1 .50 EACH

DESIGNED TO PROVIDE A
STEADY" 5 VDC@ 240 MA
FROMA BATTERY SUPPLY
OF 3.5 TO 6.25 V.

MUlll·
SWITCHES

3 STATION
NON-INTERLOCKING

•

3 · 2PDT SWITCHES.

E.ACH OPERATES timr.i~~iii5i~i~~~:-:::~;;;;~;~-~~~.....~....~~...~~~~~----1o INDEPENDENTLY.

l ¥..NBETWEEN
MOUNTING CENTERS.

$1.75 EACH

5 STATION
INTERLOCKING

MADE BY ALPS.•
3·2PDTAND
2 ·6PDT
SWITCHES ON FULLY
INTERLOCKING ASSEMBLY.

3Vo'BETWEEN
MOUNTING CENTERS.

$2 .50 EACH

5 STATION
NON-INTERLOCKING
SAME AS ABOVE. EXCEPT
EACH SWITCH OPERATES

INDEPENDENTLY.
$2.50 EACH

KEY
ASSEMBLY

5 KEY
~ $1 .00

.. EACH

CONTAINS 5 SING LE·PO LE
NOAMALLY OPEN SWITCH ES.

M EASURES 33/4" LONG

6 KEY

~~~~
CONTAINS 6 SING LE· POLE

NORMALLY OPEN SWITC HES.
M EASURES 4 1/4" LONG.

$3.00
$1.25
$2.00

$3.50
$4.50
$2.50
$4.50

THIS SUPPLY WAS USED TO POWER
AN S T RACK/ CASSETTE UNIT. IT

WILL SUPP LY APPRO X. 1S VDC AND
INCLUDES A SMALL PRE·AMP TO
BOOST SIGNA L LEVEL
RCA PLU GS FOR LI NE IN/ OUT .

$4.50 EACH

4FOR$1.oo
3 FOR $1.00
4 FOR$1.oo
3 FOR $1.00
3FOR$1.oo
3 FOR $1.00

$5.00 EACH

SOLDERING
IRON STAND

2N7CMl
2N2222A
PN2222
2N2V04
2N21lO5
2N2V07

CIRCLE 107 ON FREE INFORMATION CARD

LINE CORDS
~~

TWO WIRE
6' l SO& TWO WIRE

3 FOR $1.00

THREE WIRE
l S INCH ' 80& TH REE WIRE

2 for $1.00

S FOOT 180a THREE WIRE

$2.00 EA CH

TRANSISTORS

5.6 VOLTS @ 750 MA
6 VOLTS @150 IIA
12 VCT@2OO IIA

I IV. @ I 50 II A
11 VOLTS @lAIIP
24 VOLTS @ 250 IIA
24VCT@lAIIP

TRANSFORMER
WALL

ALL ARE 115 VAC~
PLUG IN ~

4 VDC @ 70 IIA $2.00
6 VDC @ 100 IIA $2.50
6 VDC @ 500 IIA $5.00
V VAC @lAIIP $3.00
15 VAC@300 IIA $3.00
16.5 VAC @10 VA $3.50
17 VAC @ 500 IIA $4.00

SPRING LEVER
TERMINALS

l;'tf8tb
OLOR E!!J

6~RAMJ~t~5y o '~~ •
23/4" x 3 3/4~ + ~

BAKELITE PLATE. • 0

GREAT FOR SPEAKER ENCLOSURES
OR POWER SUPPLIES.

$1 .00 EACH 10 FOR $9.00
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8000
256x4 (450n5) 2.99 8035 5 .95 6502 4 .952112 8039 5 .95 6520 2 .95 74L500 .2 4 74L5157 .652114 1024x4 (450ns) 8 /9.95 8080 3.95 6522 5 .49 74L501 .25 74L5158 .592114·25 1024x4 (250ns ) 8 /10.95 8085 - 4 .9 5 6532 9 .95 74L502 .2 5 74L5160 .6 92114L-4 1024x4 (450ns)(LP) 8 /12.95 8085A·2 11.95 6551 9 .95 74L503 .2 5 74L5161 .6 52114L-3 1024x4 (300ns)(LP) 8 /13.45 8087 175.00 6502A 5 .95 74L504 .2 4 74L5163 .6 52114L-2 1024x4 (200ns)(LP) 8 /13.95 8088 19.95 6522A 9 .95 74L505 .2 5 74L5164 .69TMM2016·200 2048x8 (200ns) 4 .15 8155 6 .95 6551A 11 .95 74L508 .2 8 74L5165 .9 5TMM2016·150 2048x8 (150ns) 4 .95 8155-2 7.95 74L509 .2 9 74L5166 1.95TMM2016-100 2048x8 (lOOns) 6.15 8156 6 .95 6800 74L510 .25 74L5169 1 .75HM6116-4 2048x8 (200ns)(cmos) 4.75 8748 24.95 74L511 .35 74L5173 .6 9HM6116-3 2048x8 (150ns)(cmos) 4 .95 8755 24.95 68000·8 39.95 74L512 .3 5 74L5174 .5 5HM6116Lp·4 2048x8 (200ns)(cmos)(LP) 4.95 6800 2.95 74L513 .4 5 74L5191 .8 9HM6116LP-3 2048x8 (1 5 0 ns )(c m o s )(LP ) 5.95 8200 6802 7 .95 74L514 .59 74L5192 .79HM6264P·15 8192x8 (150ns)(cmos)(LP) 24.95 6809E 8 .95 74L520 .2 5 74L5193 .7 98203 39.95 6809 8 .95lP = Low Power

8205 3.50 74L521 .2 9 74L5194 .696821 2 .95
DYNAMIC RAMS 8212 1.80 6845 12.95 74L526 .2 9 74L5195 .69

8216 1 .75 6850 3 .25 74L527 .2 9 74L5197 .79
16384xl (250ns) 8 /6 .95 8228 3 .49 6883 22.95 74L532 .29 74L5221 .89
16384xl (200ns) 8 /8 .95 8237-5 15.95 74L533 .55 74L5240 .9 5
16384xl (150ns) 8 /10 .95 8243 4 .45 DISK CONTR 74L537 .3 5 74L5241 .9 9
65536xl (200ns)(5v) 9 /39 .95 8250 10.95 74L538 .35 74L5242 .9 9
65536xl (150ns)(5v) 9 /44 .95 8251A 4 .49 1771 15.95 74L540 .25 74L5243 .99
65536xl (150ns)(5v) 7.95 8253 6 .95 1791 23 .95 74L542 .49 74L5244 1.29

8253·5 7 .95 1793 23.95 74L547 .7 5 74L5245 1 .495v =Single 5 Volt Supply
8255 4 .49 UPD765 19.95 74L551 .2 5 74L5251 .59

EPROMS 8255-5 5 .25 74L573 .3 9 74L5253 .59
8259 6.90 INTERFACE 74L574 .35 74L5257 .5 9
8259-5 7 .50 74L575 .3 9 74L5258 .5 92708 1024x8 (450ns) 3 .95
8272 19.95 8T26 1 .59 74L576 .3 9 74L5259 2 .752716 2048x8 (450ns)(5v) 3.95
8275 29 .95 8T28 1 .98 74L585 .6 9 74L5260 .5 92716-1 2048x8 (350ns)(5v) 4 .95
8279 6.95 DM8131 2.95 74L586 .3 9 74L5266 .5 5TM52532 4096x8 (450ns)(5v) 4.95
8282 6 .50 DP8304 2 .29 74L590 .55 74L5279 .4 92732 4096x8 (450ns)(5v) 4 .95
8284 5 .50 74L592 .5 5 74L5280 1.982732A-4 4096x8 (400ns)(5v)(21vPGM) 4 .95
8286 6 .50 CLOCKCHIPS 74L593 .55 74L5283 .6 92732A-35 4096x8 (350ns)(5v)(21vPGM) 4.95
8288 14.95 74L5107 .3 9 74L5290 .8 92732A 4096x8 (250ns)(5v)(21vPGM) 6.95 MM5314 4 .95 74L5109 .39 74L5293 .8 92732A-2 4096x8 (200ns)(5v)(21vPGM) 10.95 Z80 MM5369 · 1 .95 74L5112 .3 9 741.5299 1 .752764 8192x8 (450ns)(5v) 5.95 MM58167 8 .95 74L5122 .4 5 74L5323 3 .502764·250 8192x8 (250ns)(5v) 6.95 2.5 Mhz M5M5832 3 .95 74L5123 .7 9 74L5365 .492764-200 8192x8 (200ns)(5v) 11 .95 ZOO-CPU 2.49 74L5124 2.90 74L5367 .4527128 16384x8 (250ns)(5v) 19.95 ZOO-CTC 2.95 DATAACQ 74L5125 .4 9 74L5368 .4 55v =Single 5 Volt Supply Z80-PIO 2.95 ADC0804 3 .49 74L5126 .4 9 74L5373 1 .3921 vPGM =Program at 21 Volts Z80-510/0 9.95 ADC0809 4 .49 74L5132 .5 9 74L5374 1 .39

4.0 Mhz ADC0817 9 .95 74L5136 .3 9 74L5377 1.39SPECTRONICS CORPORATION DAC0808 2.95 74L5138 .5 5 74L5390 1 .19
ZOOA-CPU 2.49 MC1408L8 2 .95 74L5139 .5 5 74L5393 1.19EPROM ERASERS ZOOA-eTC 3.95 74L5145 1.20 74L5640 2.20
ZSOA-DART 8.95 SOUNDCHIPS 74L5148 1.35 74L5645 2 .20

Chip Intensity ZSOA-P10 3.95 74L5151 .5 5 74L5670 1.49
Timer Cap acity (uW/Cm') ZSOA-510/0 10.95 76477 3 .95 74L5153 .5 5 74L5682 3.20

9 8.000 83.00 6.0 Mhz 76488 5.95 74L5154 1.90 74L5688 2.40
X 9 8.000 119.00 AY3-8910 12.95 74L5155 .69 81L595 1 .49
X 9 9 .600 175.00 ZOOB-CPU 8 .95 551263 39 .95 74L5156 .6 9 25L52521 2 .80

7400 74S00 ****HIOH TECH**** LINEAR
7400 .19 7492 .5 0 74500 .3 2 NEe gPD7220 ~39.95 TL084 2.19 NE564 2.957401 .19 7493 .3 5 74502 .35 GRAPHI S DISPLAY CON ROLLER LM301 .34 LM565 .9 97402 .19 74100 1.75 74504 .3 5 * FOUR MEGABIT BIT-MAPPED DISPLAY MEMORY LM307 .4 5 LM566 1.497403 .19 74107 .30 74505 .3 5 * DRAWS LINES, ARCS , CIRCLES & RECTANGLES AT LM308 .69 NE592 .987404 .19 74116 1 .55 74508 .35 1.2 MILLION PIXELS PER SECOND LM309K 1.25 LM733 .987405 .25 74121 .29 74510 .35 * ZOOM, PAN, WINDOWING, AND LIGHT PEN LM310 1.75 LM741 .3 57406 .29 74122 .45 74511 .3 5 CAPABILITIES LM311 .64 LM747 .697407 .29 74123 .49 74520 .35 * DMA TRANSFER WITH 8257 OR 8237 LM317T 1.19 LM1310 1.49
7408 .24 74125 .4 5 74532 .40 * UP TO 1024 x 1024 PIXEL GRAPHICS OR 256 x 100 LM317K 3.95 MC1330 1.697409 .1 9 74126 .45 74537 .8 8 CHARACTERS LM318 1.49 MC1372 6 .957410 .19 74132 .4 5 74574 .5 0

****SPOTLlOHT**** LM323K 4.95 LM1458 .5 97411 .2 5 74145 .6 0 74586 .5 0 LM324 .59 LM1488 .697413 .3 5 74148 1 .20 745112 .5 0 LM331 3.95 LM1489 .6 97414 .4 9 74150 1 .35 745124 2 .75 LM334 1.19 LM1496 .8 57416 .2 5 74151 .5 5 745132 1 .24 CRYSTALS UARTS LM335 1.40 LM1800 2.377417 .2 5 74153 .5 5 745133 .45 LM336 1.75 LM1812 8 .257420 .19 74154 1.25 · 7 4 5 1 38 .8 5 32.768Kh2 1.95 AY5-1013 3 .95 LM337T 1.95 LM1889 1.957421 .3 5 74155 .75 745139 .8 5 1.0Mh2 3 .95 AY3·1015 6 .95 LM338K 3.95 ULN2003 1.297425 .29 74157 .5 5 745140 .5 5 1.8432 3.95 TR1602 3 .95 LM339 .99 XR2006 3.757427 .2 9 74159 1 .65 745151 .9 5 2.0 2 .95 2651 8 .95 LM348 .9 9 XR2211 5 .257430 .19 74161 .6 9 745153 .9 5 2.4576 2.95 IM6402 7.95 LM350K 4.95 CA3146 1.857432 .2 9 74163 .6 9 745157 .95 3.579545 2.95 BIT-RATE LF351 .6 0 LM3900 .597437 .29 74164 .8 5 745158 .95 4.0 2 .95 LF353 1.00 LM3911 2.257438 .29 74165 .8 5 745161 1 .95 5.0 2.95 GENERATORS LF356 1.10 LM3914 3 .957442 .49 74166 1 .00 745163 1.95 5 .0688 2.95 LF357 1.40 MC4024 3 .957445 .6 9 74173 .7 5 745174 .9 5 6 .0 2.95 BR1941 11 .95 LM358 .69 MC4044 4.507447 .6 9 74174 .89 745175 .9 5 6 .144 2.95 4702 12.95 LM359 1.79 RC4136 1.257448 .69 74175 .8 9 745240 2 .20 8.0 2 .95 COM8116 10.95 LM377 1.95 75150 1.957473 .3 4 74185 2 .00 745241 2.20 10.0 2.95 14411 11 .95 LM383 1.95 75154 1.957474 .33 74192 .79 745244 2.20 10.738635 2 .95 MISC. LM386 .8 9 75188 1.257475 .4 5 74193 .7 9 745280 1.95 14.31818 2.95 LM393 1.29 75189 1.257476 .3 5 74194 .85 '145287 1.90 15.0 2.95 LM39 3 1.29 75451 .397483 .50 74259 2 .25 745288 1 .90 16.0 2 .95 TL497 3.25 75453 .397485 .5 9 74367 .6 5 745373 2 .45 17.430 2.95 NE555 .34 75492 .7 97489 2 .15 74368 .6 5 745374 2.45 18.432 2.95 NE556 .65
7490 .3 5 74393 1 .35 745471 4 .95 20 .0 2.95 T =TO·220
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IC SOCKETS/DIP CONNECTORS

ACCESORIES & PERIPHERALS
FOR IBM

MAXIMIZER Memo<y Multifunction
HAYES SMARTMODEM 1200B
PC PEACOCK Color Diaplay Adeptor
130W POWER SUPPLY
PROTOTYPE CARD
PROTOTYPE CARD With Decoding

FOR APPLE
JDR 16K RAM CARD
BAL-500 'I" Ht . Disk Drive. Teac Mechanism
MITAC AD-1 Full Height. Shugart Mechanism
DISK CONTROLLER CARD .
OMNIGRAPH Perollel G.ephics Com
VIEWMAX-SO 80Column For Apple 11 +
VIEWMAX-SOe 80 Column For Applene
THUNDERCLOCK Officiol PRODOSClock
KRAFT JOYSTICK
60W POWER SUPPLY

MISCELLANEOUS
ZENITH ZVM-123 15 MHz Green Monitor
NEC JB1201 M 20 MHz G..en Monitor
BMC BM-AU9191U Comp.13" Color Monitor
BMC BX-SO PRINTER
NASHUA DISKETTES SS/SD Box of 10
VERBATIM DATAUFE DISKETTES DS/DD
DISKETTE FILE Holds 70 Diske""

CAPACITORS
ELECTROLYTIC

RADIAL AXIAL
50y .14 10 50y
50y .15 22 16y
35y .18 47 50y
16y .18 100 15y
35Y .2 0 150 25y

50v MONOLITHIC
.1 4 .1 .05
.1 5 .4 7 .25

50v DISC
•05 470 .0 5
.0 5 560 .05
.0 5 680 .05
.05 820 .0 5
.05 .0 0 1uf .0 5
.0 5 .0015 .0 5
.0 5 .0 0 22 .05
.0 5 .005 .0 5
.0 5 .01 .07
.0 5 .0 2 .07
.05 .05 .07

330 .05.1 .1 2

SPECIALS ON BYPASS CAPS
.01uf disc 50y 100/6.00
.1uf disc 12y 100/8.00
.01uf mono 50y 100/12.00
.1uf mono 50y 100/15.00

3 LEVEL TEXTOOL
OLDERTAIL WIR ZERO INSERTION

up 1- pcs.100&up ZIFxx

.30 .2 7 1 .39 1.28

.4 0 .32 1 .69 1.49 6.95
1 .99 1.8

4 .25

COMPONENT
CARRIES

ICCxx

.9

1 . 9

IDCPLUG
RIBBON CABLE

IDPxx

5%" DISK DRIVES
TANDON TM100-2 DS/DD 199.00
SHUGART SA400L SS/DD 199.95
MPI B52 DS/DD 139.95
TEAC FD55B V2 Ht. DS/DD 139.95
TEAC FD55F Vz Ht. DS/Quad 200.00

8" DISK DRIVES
SIEMENS FD200-S DS/DD
SIEMENS FD100-S SS/DD

SWITCHING POWER SUPPLIES
KEI'COfIU( ISlE

MODEL MRM174KF MODELAA11190
+5V @ 5A +5V @4A
+12V @ 2A +12V @ 2.5A
+12V@2.SA -5V @ .25A
-12V@ .5A -12V @ .30A

49.95 39.95
IDC CONNECTORS

ORDER BY
CONTACTS LIGHT EMITTING DIODES

JUMBO DISPLAYS
IDSxx 1.39 1.59 1.99 2 .25
I Exx 2.25 2 . 5

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked " xx" of
the ··o . de. by" part numbe. listed. EXMAMPLE: A 20 pin ribbon edge card would be IDE 20.

25 .4 5 4 .00 .32 7805T .75 7915T .85
.4 78M05C .35 7805K 1.39

5 .8 9 7 .50 2 .50 22. 7808T .7 5 78H05K 9.95
7812T .75 7812K 1.39
7815T .75 7912K 1.49

36 PIN CENTRONICS 7824T .85 78L05 .69

CEN36 MALE SOLDER CUP 7905T .85 79L05 .79

IDCEN36 MALE RIBBON CABLE 7912T .85 79L12 .79

IDCEN36F FEMALE RIBBON CABLE C. T=TO -220. K=TO-3. L=TO-92

D-SUBMINIATURE

MOUNTING HARDWARE-$1.00
FOR ORDERING INSTRUCTIONS, SEE IDC CONN. ABOVE.

DESCRIPTION ORDER BY
CONTACTS

9 15 25 37

SOLDER CUPS
DBxxP 1.19 1.59 1 .90 2.85

FEMALE D xx
RT . ANGLE DBxxPR . 5

PC SOLDERS FEMALE DBxxSR 2.18 3 .03 3.
xx

RIBBON CABLE FEMALE xx

HOODS

TRANSISTORS
2N2222 .2 5 PN2907
PN2222 .10 2N3055
2N2905 .50 2N3904
2N2907 .25 2N3906

DISCRETE
1N751 5 .1v zener
1N759 12.0v zener
1N4148 (1 N914) switching
1N4004 400PIV rectifier
KBP02 200PIV 1.58 bridge
4N33 OPTO-ISOLATOR

CMOS
.25 4027 .45 4066 .39 4538 1.95
.25 4028 .69 4069 .29 4543 1.19
.25 4029 .79 4070 .35 4553 5.79
.25 4040 .75 4071 .29 4584 .75
.38 4042 .69 4081 .29 74COO .35
.39 4046 .85 4082 .29 74C04 .35
.39 4047 .95 4093 .49 74C14 .59
.69 4049 .35 4503 .65 74C74 .65
.79 4050 .35 4511 .85 74C906 .95
.75 4051 .79 4518 .89 74C9224.49
.29 4053 .79 4520 .79 74C9234.95
.65 4060 .89 4528 1.19 74C9267.95

9000
9334 2.50
9368 3.95
9602 1.50

INTERSIL
ICL7107 12.95
ICL7660 2.95
ICL8038 3 .95

DIPSWITCHES
4 position .8 5
6 position .90
7 position .95
8 position .95

VOLTA~E

REGULATORS
SINGLE COLOR COLOR CODED

RIBBON CABLE

"T1
m
OJ
:0
C
:l>
:0
-<
co
CXl
(]I
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SATELLITE TV

continued from page 16

the best combination of LNA and
downconverter, p lus rece iver.
When the LNA and converter are
one, mixing compo nents is ex 
treme ly difficu lt.

LNA's as stand-alone units have
he ld on, as their use in the Amer
ican ind ust ry has grown to t he
50,OOO-per-mont h ra nge. A me r
ican OEM's man ufacturing LNA's
have raced to keep up w ith the
demand and japanese manufac
tures have risen to meet the cha l
lenge. By September, the japanese
industry was capable of supplying
upward of 40,000 LNA's per month
to the No rth Amer ican market at
prices that American suppl ie rs are
having d ifficu lty in matching.

Since the wor ld market for 4
GHz LNA's is v i rtua l ly a North 
American (on ly) ma rket, that t re
mendous product ion cap ab i l ity
cannot be marketed e lsewhere
effective ly. W ith too many LNA's in
so many wa reho uses, the ex 
pected happened-prices tu m
b led . The pr ice for nO-degree
LNA's d ipped below $100 in j une of
this year, and by September, eve n
the higher-g rade, 100-degree units
dropped below $100 (to dealers, in
modest .quantit ies).

Through all that , the dealer is
more confused than ever. When
prices were in the $250 to $300 re
g ion for standard nO-degree
un its, lower-p riced (no-isol ator or
lower-ga in) LNA's seemed li k e
worthwhile alternative compo
nents. However, w it h the price of
standard un its d ropp ing below
$100, the pric ing advantage for
lower-gain or non-iso lator models
has eroded .

Of the four major component
areas (antenna, LNA, receiver, and
motor drive), the motor-drive re
mains the last area where intense
competition and tradit ional price
cutting has not been applied . That
wi ll, of course, change during1985
since there's sign ificant profit out
there for OEM's or importers who
are able to reduce costs while not
getting the industry back to the
"dog-days" of 1981 (when motor
drives were the bane of every deal 
er's existence). R-E

Our Isolators eliminate equipment
interaction, clean up interference,
curb damaging power line spikes
and
lightning
bursts.

ISO·lISOLATOR
3 isolat ed sockets; quality spike
suppression; basic protection . . 881.95

ISO·3 SUPER·ISOLATOR
3 dual isolated sockets; suppressor;
commercial protection 8122.95

ISO·17 MAGNUM ISOLATOR
4 quad isolated sockets; suppressor:
lahoratory grade protection. . 8213.95

DON'T
BLAME THE
SOFTWAREI

CIRCLE 60ONFREE INFORMATION CARD

New MFJ·1024 Active Receiving
Antenna mounts outdoors away from
electrica l noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wlre
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload. Switch be
tween two receivers. Select auxiliary or

active antenna. Gain control. "ON"
LED. Remote unit, 3x2x4 in. Control,
6x2x5 in. 12 VDC or 110 VAC with

. optional adapter,
. MFJ'1312, $9.95.

$1291~~oo
shlPlli"'l1

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarantee.
Order today. Call TOLL FREE 800·647·1800.

Charge VISA, MC . Or mail check, money order .
Write for free catalog. Over 100 products.

I : I I I ' : I I

Call 601·323·5869 in Miss., outside continental
USA, tech/order/repair info. TELEX 53·4590.

MFJ ~N'1:~~~g:lf~DS,
Box 494, Mississippi State, MS 39762

CIRCLE105ON FREE INFORMATION CARD

~. Electronic Specialists, Inc.
171 S. Main. Natick. MA 01760 (617) 655·1532

Toll Free Order Desk 1-800-225-4876
MasterCard. VISA . American Express

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

With Fine Tuning Dial
_ Sh" ts all u ble ch.ll.,.,. ., lo UHf
• EllItlld p ' y TVl o a llyoo..rT Vs el $

Wllhout l!'J.lt.ll rnonlhlyfee
• Allow s raping PI)' TV (docoder

reqy"ed l ..".",10V1CYl1~ ilne the r
ch,1,nnel

• ReslOtes TV ,omo lO CO,",lrol and VCR
p' O\Irotrn"""O . boIoly

Lab accuracy at an
everyday price
...reads 1 gram or .1oz.

G....os lut eXlt(:l lllo eoghtlfl Ol,mcesOf !l ram s
tOI the I" b d1e ttn<;l. POslag o, photography
Cap ac 'ly:19 99 !l'.m, f100I 'l w,th
automat-e teee Free pos tage & doerchart

CIRCLE 251 ON FREEINFORMATION CARD

NEW DIGITAL SCALE

Best Value $74.95

$24.95
BICYCLE COMPUTER

A Dashboard for your
Bike
Handsome mall e~k eon~o

.,..,thkeyboard'"put O"pl. ys your
s~e<l .d<sl ance &ulor ,el bv<neod

~k~l~~~h~~~'~ <t~la fW '"iJ~I($1
'I\r,lh MAOoot;kl,lp&a1lm(Pt.lnls

$49.95
Upg rade any bike to • deluxe . ....rcis. machin e

Ls r731 TO UCH SE"l $ITlI/E lIG'1! OII.Ii. I ER SWITC>i S. so
>,laMENT Alty r OU CH TO S[ ~SOR PLATE TURN S uc-o s O ' l

LS',no II PIN DIP AUTO\10 TI\ 'E I,IAmN[ Allll · THHT OIG1TALl OC '" 53 50
CIRCUIT li AS ~ 04J 4 DIGIT CO"lO I NA T IO ~~S

f. ALL EfFECT SENs onFORl, lAGNETIC fI HOOlA'lGES TOO 5280
SMAll TO OPE RATE THl " A_l SWITCHES OUTPU T IS A
LINEAR FUNCTION O F MAG~~E T I C FIH D INHt..I !>ITY

UGf~3604 1,4 HALL H'l eT S[ '~SDR ~" I T H DI"ERE'~TIAL OUTPUT A S8 !1O
lI "lEAn FUNC TION OF '.lAGt..IETIC nux SUPPliED WITH IN

DIVIDG06LIDCSlVriTHCElS(US& ~ Y

I- I~.
720 E. lndustrial Park Dr.• Manchester. NH 03103

PHO NE ORDERS WELCOM E (6{)3) 624 ·8030

FREECATALOG OF NEW DEVICES
PO STAGE-ADD 5' PLUS $ 1.50 INSUR ANCE, C.O .D. 52.00 EXTRA

SATISFACTION FULLY GUARANTEED

MICROWAVE
TV SYSTEM
Varible from 1.9 to 2.5 GHz

The latest advance
in microwave

technology with a
SNOW-FREE

PICTURE.
Two Models tochoose from.

Both Models Include:
• 20" Parabolic Dish
• Pre-assembled Probe

with Down Converter
• Power Supply and Coax Switch
.60' of RG·59/U Coax with Connector
• Transformer for 75 to 300 Ohms
• All Mounting Hardware for Fast and

Easy Installat ion

20" Fiberglass Dish 20" Aluminum Dish
Up to 55dB Gain Up to 55dB Gain

Special $9895 Low Priced $9895

Add 100k for Foreign orders or U.S. Parcel Post

(JJ High Gain Vagi Antenna with Down Converter and $8995
o Powe r Supply. Complete System , Ready to Use.

Zo
a:
f-o
W
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W
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Unsurpassed quality at an u nbo ata ble price. the Ramsey osci ll o
sco pe compares to others costing hundr eds mor e. Featu res incl ude
a compone nt testin g clrcurt fo r resi stor, capac ito r, dig Ital c ircu it and
d iode test ing. • TV video sy nc f ilt er . wide bandw idth & hi gh sensi
tivit y • in ternal gratlcu le • f ro nt panel t race rota tor. Z axis . h igh
sensitiv ity x-y mod e . regulated power sup ply . bu ilt-i n calib rator
• rock soli d trigg ering
·USA-Add $10.00 per unit for postag e, overseas orders add 15'
of total order for insured surface mail.

high quality hook on
probes Included

45 MHz DUAL SWEEP OSCILLOSCOPE
$7999 5 *The Ramsey 625 ISa dua l time base. delayed sweep unrl that mctuoes a bUitH n

signal delay Ime 10 perm II clear vlewmg dunng very short nee t imes of high fre
quency waveform s Oth er features mciuoe. variable trig ger ncrcctr • 20 can
brated sweep time ranges from 05 sl d lv to 0 2 j.JSJd.V • full y adjustable sweep
trme e X5 sweep magnIfIcat ion . l ive trigger sources. CH 1. CH2.lINE EXTernal
and INTernal IV mode) • fro nt pane l x-y cceranoo . Z axrs Input . sum differ
ence of CH 1. and CH2 wavef orms displayed as Single trace . sweep gale and
sweep output . auto locus . Single sweep
' Same as unit to left.

20 MHz DUAL TRACE OSCILLOSCOPE *
$3999 5
high quality hook on
pr-.included

- '). --••

RAMSEY 0-3100
DIGITAL MULTIMETER
Reli able, accurate digital mea
sureme nts at an amaz ingly low
cos t . in-l ine co lor co ded push
buttons, speeds range selecti on
• abs pl asti c tilt stand . recessed
input jacks. ove r load pr otecti on
on all range s . 3'h di git LCD dis
pl ay wi th auto zero , auto polarit y
&.low BAT. indicato r

$4995'..I lead, and
batt ery Included

1-b5.Dl.'NEW RAMSEY 1200
YOM MULTITESTER
Check tran sis to rs, di od es and
LEO s with thi s pr o fession al quali ty
meter. Other featur es in cl ude;
decib el sca le . 20K volt meterin g
syst em . 3 Y.r" mirror ed sca le .
pol arit y sw itc h . 20 measuring
ranqes • safety pr ob es. high
Impact plas tic case

$2495 test I..d,and
batt ery Inc lud ed

RAMSEY 0-1100

I· ~m~c~~~!i~~I~~!.~~ed to
se rvic e a wi de variety o f equi pme nt.
Features incl ude . mirror bac k.
scale . dou ble- jeweled pr ecisi on
moving coi l . double overload pro
tection • an ideal low cost unit fo r
the beginner o r as a spare back-Up
uni t.

$1995 te,l lead, and
ballery Included

CT-70 7 DIGIT 525 MHz
COUNTER
Lab q uali ty at a br eakt hr oug h pri ce. Features
• 3 fr eq uency ranges each with pre amp . du al
selectable gat e t imes . ga te acti v!ty ind icator
• 50mV @ 150 MHz typica l sensi t ivi ty . Wide
freq uency range. 1 ppm acc uracy

$11995 wired Include,
AC adapter

CT-70 kit .
BP-4 nicad pack .

.. $99.95

. '" . 8.95

CT-90 9 DIGIT 600 MHz
COUNTER
T he most versati le for Jess than $300. Featur es 3
selec table gate tim es. 9 di git s . gate in dicator
• disp lay hold. 25mV @ 150 MHz ty pica l sen
sitivity • 10 MH z ti mebase for WWV calibration
• 1 ppm accuracy

$14995 wlre d lnclud..
AC adaple r

CT-90 ki t . $129.95
OV- l 0.1 PPM ove n ti me base .. . 59.95
BP-4 ni cad pack . . .. ..• . . . . • . . . 8.95

CT-1259 DIGIT 1.2GHz
COUNTER
A 9 digi t co unter that w ill outpe rfo rm unit s cos t
ing hu ndr eds mor e. • gate i ndicat~r • 24mV @
150 MH z typ ic al sensiti vit y . 9 di g It di sp lay
• , ppm acc uracy . disp lay ho ld . du al inp uts
wit h pream ps

$16995 wir ed Include,
AC ada pter

BP-4 nicad pack . . . . . . . . . . . . . • . • . • • . 8.95

CT-50 8 DIGIT 600 MHz
COUNTER
A versat ile lab bench counter w ith opt io na l
receive frequen cy adapter, whic h turns the CT 
50 In to a d igi ta l readout for most any receiver
• 25 mV @ 150 MHz typica l sensitivrty e 8 d ig it
display . 1 ppm acc uracy

$169~5 wired

CT-SO kit . ..... ... . ... . . .. .. . ... . • . .. $139.95
RA- l receiver ada pter li;it 14.95

8HOA08AfoIIORf ~£A"'PlIF1ER

'O","", - I 01>'J

PS-2AUDIO MULTIPLIER
The PS-2 is hand y fo r high resolu tion audio
resol ution measurem ent s. multiplies UP in fre
quency • great for PL ton e measureme nt s
• multip l ies by 10 or 100 • 0.01 Hz resolu tio n &.
bu ilt-in s ignal prea mp/conditioner

$4995 wire d

DM-700 DIGITAL MULTIMETER
Prof essiona l quali ty at a hobbyist price . Fea
tures incl ude 26 d ifferent ran ges and 5 func
tio ns • 3'h d igit , 'h men LEO display . auto
matic deci ma l place me nt . automatic polari ty

$11995 wired Include,
AC ada pter

oM-7oo li;i t • .. •.. . •. . . . ... • • •. ... .. . ... $99.95
MP-l probe set. . . . . . . . • . . . .• . . . . .. . . .. . . 4.95 PS-2 kit . . •. . . . . . . . . . . . .. .. . $39.95

PR-2 COUNTER PREAMP
The PR-2 is ideal fo r measur ing weak sign als
fro m 10 to , ,000 MHz . flat 25 db ga m . BN C
con nectors . great for shifti ng RF • idea l
receiver lTV preamp

$4495 wi red Includ..
AC adapt er

PR-2 kit . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. $34.95

PS-l B600 MHz PRESCALER
Extend s the range of you r pr esent cou nter to
600 MHz . 2 stage pr eamp . divide by 10 cir
cu ttry • sensitivity : 25mV @ 150 MHz . BNC
co nnectors . dr ives any co unt er

$5995 wired Inc lud e,
AC ada pter

PS-1B ki t . . ... . .. . . ......• .. .. . ... . .. . $49.95

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic wh ip antenna-BNC plug . . S 8.95
High Impedance probe,lIght loading . . . 16.95
Low pass probe, audio use . . . . . . . . . . . 16.95
Direct probe, general purpose use . . . .. 13.95
Tilt ball ,lor CT ·70 , 90. 125 3.95

~_.~ f.ii. -. Ii1.L::EJ t:!! _1!!J

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI

TERMS: • satlslactionguaranteed . examinelor 10days: II net pleased. returnIn
original lormfor refund . add 6',; lor shipping and insuranceto a maximumof
SIO.00 • overseas add 15'/, for surface ma ll . COO addS2.50 ICOD in USA onlyl
• orders under$15.00add SI.50 • NY residentsadd 7%saleslax. 90day parts
warranty on all kits . 1year parts 1\ labor warranty on all wired units,

~RAMSE~ ELECTRONICS, INC.

~~~~fi:I~I.r~.~.di4626
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Omnitron

Pai a .

Phillips Tech .

Phoeni x Electronics.

Pocket Technology . .

Pomona E lectro n ics.

Power Plu s

Pr ofessional Video .

Qualit one Industries

Radio Sh ack .. . .

RAG E lect ro nics

Ramsey ..

Regency . .

Research Se rv ice Lab .

Ross Custom .

Sintec .

Solid St ate Sa les

. Son y Video . . .

Spartan Electronics .

Tektronix .

Teltone . .. .

Uniden Bearcat ..

Wm BAllen . . .

Zenith . ..

Gern sback Pub lications , Inc.
200 Park Ave. So uth
Ne w York , NY 10003
(212) 777-&400
C ha irma n of th e Board :

M . Har ve y Ge rn sba c k
Pre sid ent : La rry Ste ckle r

PACIFIC CO AST/ Mountain States

Ma rvin G re en
Rad io -Elec t ro n ics
15335 Mo rriso n St.-Suite 227
She rma n Oaks , CA 91403
818-986 -2001

264

101

125

119

EAST/SOUTHEAST

Sta n ley Levitan
Rad io -Elect ro n ics
200 Park Ave . So ut h
New York , NY 10003
212-428 -6037 , 212-777 -&400

MIDWEST /Iexas/Arka nsas/O kla,

Ra lph Be rge n
Rad io-Ele ct roni cs
540 Fron tage Road-Suite 325
No rt hf ie ld , IL 60093
312-446 -1444

Sa les O ffices

ADVERTISING SALES 212-777-6400

Larry Steckler
pub lish er

Shelli Weinman
ad ve rt ising assoc iate

Arline Fishman
adve rt is ing co o rd ina to r

Lisa Strassman
c re d it m an ager

Donna Sala
cred it assoc iate

Naomi Matten
adv e rt is ing as s ista nt

78
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257, 258

259

265
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74
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75
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. 8.9

. .. . 28. 29

. .. . 89

ACC uCOM .

Active E lect ronics

Ad vance El ectronics . . . .

Adva nced Computer Products 109

All Electronics. . . . . 117

Amazing Devices . 108

AMC Sales . . . . . . . . 94

Bab ylon 104

Beckman Instr uments . . . . 15

B&K Precision . . 38

Career I . . . . . . . . . . . . . . . 36

CEI. . . . . .. 87

CIE .. .. . .56.57

Cha ney . . . . 108

Chemtronics . . . . . 97

Com mand Productions. . . . . . 94

Com mu nications Electro nics 2

Contac t East. 37

Coop's Sa telli te Digest . . . . . 16

CRT . .. . 37

Dandy M anufacturing . . . .. 37

Deco Ind ustr ies . . . . . . 36

Diamondback. 106

Digi-Key . . 107

Dokay . . . . . 114 . 115

Educa le Pu blic a tion s . . . 9 1

EK I. 43

Electro Industries . . . . 93

Electronic Specialists . 120

Electro nic Ware house. . . . 26. 45

Eleph ant Electronics. . . 37

Etronix. . ... 99

ET T .. . . CO2

Fire stik II . . 99

Fluke Manufactu ring 5

Ford ha m Radio . . . . . I. 33 . CV4

Gemini Electro nics . . . . 37

Globa l Specia lties . 34

Goldsm ith Scien tific 120

Gra n tham College of Engineer ing 35

Hand y Prods .lRS P Elec 103

Heath . 17

ICS Co mputer Tra ining . . . 95

Instrumen t Mart . . . 83

Jam eco . . . . . 110 , III

Ja mes Walter Sa tellite Rec 37

Ja n Crysta ls . . . . . 100

J DR M icro dev ices . . .. . 118. 119

MCM Audio . . 113

MF J. . . .. 120

NRI .

NTS .

O K In du stries .

McG raw·HiII Book Club

Mcintos h La bs .

Micro-Mar t . .

Mo user . . .

l\1ultitech . .

New-Tone Elect ro nics .. .

ADVERTISING INDEX
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256
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262

Free Information Number
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54

RADIO·ELECTRONICS does not assume any responsibility for errors that may appear
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SOUND ACTIVATED SWITCH
MODEL R-1 S29.95

For Home Security.
Hears a Noise. Turns On Lights!

- TMts t~pI'Ione lme functoens lh.\l aHe<:!

lolephone QPefabon
- Venloes lotl.e and nrogYOItlge leve's
- Checlls ccoot oe oI le lephone ~roc from

centr al eace 10 u$C'fS te'cphooe jac1l.
- Venf.~ l elephoo e . 1'10 poIanly trlat COIn

affec lpolanty StlnSI!Ne to'ep l'lone s

BJ.jjjjJ&J PROFESSIONAL
TELEPHONE PRODUCTTESTER

~~~~_,.~E.~EL 1'045 B
to'declandtor1:l.U I~

iI/'ls·........ng m..a-s and automat<:

· t::I~~~~~ts $335.95
and on!~l'fl"lItlenlS • Can be uM<! tly In. cons.,ne, WlIhout

• 'htd_ nu'I'Ibet iH led ar'ICl,~lotd tor !he aidor.~'son-an t>oUy-lo-
pu1H or\Oudl-""'e l~ b "'Qw onstruthorl u.'d 1$ plO'O"ldfo<l "" th

• PrQv.c:les lOWand norma l ~I ''''9 1"1 Ihe 1~!Ot~ r
Mql.>enGe I • Can be uWClby !he U!"I)e~ IQ

• ..... d_ INl \oOIC~ I f'IdOTJ,lf (Quill <WrlorlSlfal . operl~ ItId IU IUfM 01
lOf't MurI(lle F~l lfYelS ...~ ~pIOOo..(:ll ltld IOK_

.aboYt nwvnum ' eQulrl'Cl~ fllum$ tltb'. millI.otlgan t ltCN"Qe

•

BEFORE YOU PAY SS FOR A TELEPHONE
SERVICE CALL, TEST IT YOURSELF
T~lePh~ne Line Analyze Model # 1042 BJl1iI11!Il!lIC~.'I!I.-"', •

~~
~

$19.95

Demers Welcome
V ,a MC BAC Amex All above

VOlume pice, ' '' e , u o e ~ ' cash c.scourn
Discounts COO 1l10'1PV orcer cnec- AOO tor
MIO Oroer 525 00 St" lllJ'''G
tmernanonat shipping Add l
Pnces subiect to cnange
WltMut nonce
COO 2 DO Ext ra
.AddI ShlppIOg
tor mon itors

(516)
499-9500
TE L EX :551 427 SPAR TAN

RS232 TRANSMISSION LINE TESTER

REFURBISHED MONITORS
9" and 12" Bell& Howells
or GBC Commercial Grade
as low as
$10. 00 off with a purchas e
of 2 refurbished monitors

Jerrold 58 Channel Wireless
Remote Converter $109.95
Jerrold 36 Channel Remote
CATV Converter w/on /off Fine
Tuning $94.95

. CTC9R~-----,--_' -1' Ph ili p~ Remote .
-/ ...
~
~ tloEl'p; Cable Conv~rter

I ~ "_ ~ \ . '-kIO computer tttM OIogy • O\lartl controlltd

.=.=_=.= ')' Ie's lock111 p.cture & prevent dnft . 60 channel
se'ecucns• Proorammabietime on & ott • l.

••• • hour LEO dlOlu l Clock . Favonle channel memo
ory & reu ft plus SQn • Wireless hlind held

$139.95
"intra-red"tnesrnrtter system. Autom.tllCnne
tune • Ad.1ptablt 10 .toy brand lelevt$IGn• One
yu r ',u rrilnly servlct

FealUfeS: •All 25 Signal lines accessible, •Dual
Color: RedGreen

Atcessories: 1 Cable 10" male 10 Female Extension
Jumper Set 6 Straight

1 T-Jumper

Con ser q",n~ny:rlc:.~. $169.95

40 anne F to UHF
._.:E":::::: Block Converter

28.95 Ea.
24.954 & up

Deluxe Version - 'Features fine tuning knob ,
matchin X former & 2 cables $38.95

When lights turnon, Intruders arefnghtened away...askanypouceman.
ThenewSOUND actm tec SWITCH automatically turns on hghtsat any

sound. so It looks hkeyou're home evenwhen you're not.
SOUNDactIvated SWITCH protectsyour homebetter thantimers, It turns

on lightsat thesoundof an attempted break-In, and automatically turns
them ottwhen it's safe.

SOUNDactrvatedSWITCH.
Irs the Iightwatchmanyou can't afford to be without.

- Entry Hall_ Nursery _ SickRoom _family Room _ Stairways and
Haf1s _ Children 5 Rooms _ Attics_ Basements _ Garage_ Closets

'SPARTAN Electronics Inc

•

~\..\.. 414 /1.
C i516) 499.9500

6094 Jericho Tpke.
. Commack, N.Y. 11725

I
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Model DVM·636

$6275
8 functions, 37 ranges.
Capacitance measurement
inclu ded.

FEATURES. Overload Protection . Auto
decimal LCD readout . Polarity Indication
• 3000 hour battery life with .9V transistor
battery. Low battery indication .

11 functions,38 ranges .
Includes logic level detector,
aud ible visual co ntinuity,
capacitance and conductance
measurement.

Model DVM·6 38

$7995

SCOPE HAND-HELD DIGITAL

CAPACITANCE and
.MULTIMETERS
.0.5% DC Accuracy
• Highest Quality
• Highest Performance
• Lowest Prices

Digital Multimeters
• DC Voltage 100 uV - 1000 V
• AC Voltage 100 uV- 750 V
• AC/DC Current 200 uA - 10 Amps
• Resistance 20 Megohms
• Capacitance (DVM 636/638) 1 pF - 20 uF

7 functions, 32 ranqes,
Transistor measurement
included.

Model DVM·634

$4875

I

Model DCM·602

$7995
Digital Capacitance Meter
8 ranges with full sca le values to 2000 uF
FEATURES. Broad test range - 1 pF to
2000 uF • LSI circuit provides high
reliability and durability . Lower power
consumption. Clear readout even in bright
light. Crystal time base. Easy to operate,
compact, lightweight . Protected from
charged capac itors. Frequency range 
800 Hz to 8 Hz

Charge it with VISNMASTERCARD. Money orders, checks accepted. C.O.Do's require 25% deposit. Service and Shipping ChargeSchlldule
FOR ORDERS ADD
$25-250 '. . . . . . . . . . . . . . . . . . $4.50
$251-500 $6.50
$501-750 $8.50
$751-1,000 $12.50
$1,001 and up .. """ $15.00

Fa dha
260 Motor Parkway, Hauppauge, NY 11 788

Toll Free

800-64, -9518
InNY State 800·832·1446 L..- -----I


