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look closer

ata DSM!

Here's a flat-panel scope, a transient Transient Recording

Affordable and Available

recorder, and a 32-range DMM in a
compact 4 Ib. box.

Now you can use one instrument to
capture 2 us transients, evaluate their
waveform characteristics on a flat-panel
LCD, and simultaneously measure their
true RMS values.

It's all made possible with the firstin a new
class of instruments from BBC, the Digital
Scope Multimeter, Model M 2050 DSM. By
applying precision European engineering
to the measurement needs of design and
service engineers, BBC is revolutionizing
test and measurement.

Large Flat-Paneled Scope Display
The LCD provides excellent resolution,

Two independent memories of 512 words
(horizontal dots) with 8-bit vertical
resolution let users capture information
about events ranging from 2 us to 1-hr in
duration. Five selectable trigger points (0,
25%, 30%, 75%, and 100%) give users
options as to how much data is stored
before and after the triggering event.

True RMS Multimeter Measurements

You get 15 voltage ranges (to 650V), 15
current ranges (to 10A), and two
resistance ranges (200 and 20k Q). True
RMS and Averaging RMS modes are
switch selectable. All ranges are overload-
protected (Spikes to 6,000 V or 60A).

Performance Packed and
Portable

An impact resistant case protects

the M 2050 DSM. When open, the

display angle is easily adjustable.

When closed, the display and

the controls are protected, the
meter shuts itself off, and the
tilt bail becomes a carrying
handle.

128 dots by 64 dots, for waveform displays. \

It measures 4-5/8 in. (118 mm) x 1-5/8 in. )

(42 mm). Simultaneous display \ }
¢ 1

characteristics while the DMM portion ] \

displays the true RMS signal value.

Your measurement evaluations will /

capabilities let you use the scope portion

of the LCD to evaluate signal

be more accurate and consistent. , '
4

The price of the M 2050 DSM is only
$1,795.00 (for the optional analog output,
add $200.00). Rechargeable batteries for 8
hours of portable operation are available
for $35.00

BBC's M 2050 DSM and other innovative
instruments are available via select
distributors throughout the U.S. If your
instrumentation supplier doesn't carry
BBC yet, we'll gladly tell you who does.
Call toll free:

1-800-821-6327

(In CO, 303-469-5231)
BBC-Metrawatt/Goerz
6901 W. 117th Avenue
Broomfield, CO 80020, Telex 45-4540

Engineering Excellence in Test and Measurement

BEC g
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Regency Scanners

Bring you the Excitement of Police, Fire, Emergency

Radio, and more.

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 even 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 model MX5000,
there's even more.

UNIQUE CAPABILITIES
Introducing the all new
Regency MX5000, a 20
channel, no-crystal scanner
that receives

Ree

MX5000

continuously from 25 MHz to
550 MHz. That's right!
Continuous coverage that
includes CB, VHF and UHF
television audio, FM
Broadcast, and civil and
military aircraft bands. Plus a
host of other features like
keyboard entry, a
multifunction liquid crystal
display that's sidelit for night
use, selectable search
frequency increments, and a
digital clock.

PRACTICAL
PERFORMANCE .

Another new addition to the
Regency line is the 30
channel MX3000. It's digitally
synthesized so no crystals
are necessary, and the
pressure sensitive keyboard
makes programming simple.
What's 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 the compact design,
slanted front panel, and
mounting bracket the
MX3000 and MX5000 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.

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.

*Mobile use subject to
restriction in certain
localities.

Feﬁg&ca@sl.scmomcs, mc.

7707 Records Street, Indianapolis, Indiana 46226 MX3000
CIRCLE 19 ON FREE INFORMATION CARD
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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. Ourware-
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 forquick shipment, soif 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 CE.

NEW! Regency? MX3000

List price $299.95/CE price $199.00

nd, 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 compact-sized scannerfor use athome
oron the road. Enteryourfavorite public service
frequencies by simply touching 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
channels, the MX3000 has the ability to search
through as much as an entire band for an active
frequency. The MX3000 includes channel 1
priority, dual scan speeds, scan orsearch delay
and a brightness switch for day or night operation.

NEW! Regency® HX650

List price $119.95/CE price $84.00
8- & Channel ® Handheld crystal scanner
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® MX7000

Allow 120-240 days for delivery after receipt of
order due to the high demand for this product.
List price $599.95/CE price $449.00
10-Band, 20 Channel ® Crystalless ® AC/DC
Frequency range: 26-27, 30-108, 108-136 AM,
144-174,440-512,806-881 MHz, 1.0 GHz, 1.1 GHz
In addition to normal scanner listening, the
MX7000 offers CB, VHF, and UHF TV audio, FM
Broadcast, all aircraft bands (civil and military),
800 MHz communications, cellular telephone,
and when connected to a printer or CRT, satellite
weather pictures.

NEW! JIL SX-200

CE price $269.00/NEW LOW PRICE
8-Band, 18 Channel ® No-crystal

OTHER RADIOS & ACCESSORII'S
Sca 59.00

Panamnlc RF-9 Shortwave receiver ......

Quartz Clock ® AM/FM ® AC/DC

Bands: 26-88, 108-180, 380-514 MHz

Tune Military, F.B.l., Space Satellites, Police &
Fire, D.E.A., Defense Department, Aeronautical
AM band, Aero Navigation Band, Fish & Game,
Imm}graticn Paramedics, Amateur Radio, Jus-
tice Department, State Department, plus thou-
sands of other restricted radio frequencies no
other scanner is programmed to pick up.

NEW! JIL SX-100

CE price $134.00/NEW LOW PRICE
6-Band, 18 Channel ® Crystalless ® AC/DC
Frequency range: 30-54, 140-174, 410-514 MHz.
The JIL SX-100 scanner is a mobile keyboard
programmable scannerthatputsyouinthe seat

e action at home or in your car. Compact
and good looking, the SX-100 even gives you
the time and date. It's small size will easily fitin
most domestic or foreign cars and it's AC/DC
adaptable for home use.

Regency® HX1000

Allow 90-180 days for delivery after receipt of
order due to the high demand for this product.
List price $329.95/CE price $209.00
&-Band, 20 Channel ® No Crystal scanner
Search © Lockout ® Priority ® Scan delay
8idelit liquid crystal display

Frequency range: 30-50, 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanner is fully
keyboard programmabile for the ultimate in versatil-
ity. You can scan up to 20 channels at the same time.
When you activate the priority control, you automat-
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 lithium battery to main-
tain memory for two years. Includes wall charger,
carrying case, belt clip, flexible antenna and nicad
battery. Reserve your Regency HX1000 now.

Regency® R106

List prlce $149.95/CE price $99.00
5-Band, 10 Channel ®

Gl;yihhcmor AC/DC
Frequency range: 30-50, 146-174, 450-512 MHz
Aversatile 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.

NEW! Regency® D810

List prlce $399.95/CE price $259.00
8-Band, 50 Channel ® Crystalless ® AC on
Bands: 30-50, 88-108, 118-136, 144-174,440-512 MHz
This scanner offers Public service bands, plus
Aircraft and FM broadcast stations. You can
listen to Bach or a Boeing 747, the Rolling
Stones or the riot squad, or any of 50 channels.
Plus special direct access keys let you listen to
police, fire, emergency, or any of your favorite
channels just by pushing a button.

Regency® R1040

Llst price $199.95/CE price $129.00
Band, 10 Channel ® Crystalless ® AC only

quusncy range: 30-50, 144-174, 440-512 MHz.
Now you can enjoy computerized scanner ver-
satility at a price that's less than some crystal
units, The Regency R1040 lets you in on all the
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones.

Programming the R1040 is easy. Merely touch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 channels.

TEST ANY SCANNER

Test any scanner purchased from Communications
Electronics™ for 31 days befora you decide to keap it. If for
any reason you are not completely satisfied, return it in
original condition with all parts in 31 days, for a prompt
refund (less shipping/handling charges and rebate credits).

Regency
MX7000
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Ic RF-799 Shortwave receiver .

Plnuonlc RF-2600 Shortwave receiver
Panasonic RF-2000 Shortwave receiver
Panasonic RF-3100 Shortwave reciever
Panasonic RF-8300 Shortwave reciever. ..
NEW! Bearcat®t 151 Scanner. ..
NEW! Bearcat® Five-Six Scanner.

Bearcat® 300 Scanner...........
Bearcat® 250 Scanner...
Bearcat® 200 Scanner...
Bearcat® 210XL Scanner ...
Bearcat® 20/20 Scanner.
Bearcat® 100 Scanner. ..
Bearcat® Weather Alert....................
Freedom Phone® 4000 Cordless telephon
Fanon FCT-200 Cordless telephone.... X .
Fanon B-HLU Scanner ...........cooviienniiniinas $89.00
CHB-8 Fanon AC Adapter/Battery Charger .

CAT-8 Fanon carrying case with belt clip
SPS5Carrying case for Bearcat Five-Six ..

MA-508 Carring case for Regency HX650 ..
SCMA-8 Fanon Moble Charger/Audio Ampllils
AUC-3 Fanon auto lighter adapter/Battery Charger. ..
FB-E Frequency Directory for Eastern U.S.A. ...... §$12.00
FB-W Frequency Directory for Western U.S.A......
TSG "Top Secret” Registryof U.S. Gmmment Freq....
RRF Ftailroad Frequsncr Directory... :

ESD Energy Services D

rectory..

ASD Frequency Directory for Alrcraft Band .
SRF Survival Radio Frequency Directory ..........
TIC Techniques for Intercepting Comm. Manual . ..
CIECovan lntslllqencs. Elect. Eavesdropping Man.. ..

2 V AAA Ni-Cad batteries (set of four) ...

8-0 1 .2 V AA Ni-Cad batteries (set of four) .
A-135c Crystal certificate

Add $3.00 shipping for all accessones ordered at the sametime.
Add $12.00 per shortwave receiver for U.P.S. shipping.
INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, it is essential that you use an external
antenna. We have a base and a mobile antenna
specifically designed for receiving all bands. Order
#A60 is a magnet mount mobile antenna and order
#AT0 is an all band base station antenna. Price is
$35.00 each plus $3.00 for UPS shipping in the

continental United States.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
scanner, send or phone your order directly to our
Scanner Distribution Center” Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax or supply your
tax |.D. number. Written purchase orders are accep-
ted from approved government agencies and most
well rated firms at a 30% surcharge for net 30
billing. All sales are subject to availability, accept-
ance and verification. All sales on accessories are
final. Prices, terms and specifications are subject
to change without notice. All prices are in U.S.
dollars. Out of stock items will be placed on back-
order automatically unless CE is instructed dif-
ferently. Minimum prepaid order $35.00. Minimum
purchase order $200.00. 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. All shipments are
F.O.B. Ann Arbor, Michigan. No COD's please. Non-
certified and foreign checks require bank clearance.

Mail orders to: Communications Electron-
ics;” Box 1002, Ann Arbor, Michigan 48106
U.S.A Add $7.00 per scannerfor U.P.S. ground
shipping and handling in the continental U.S.A.
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 800-265-4828, Telex anytime
810-223-2422. If you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics™
t Bearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
$ Regency is a federally registered trademark of Regency
Electronics Inc.

AD #092683
Copyright 1983 Communications Electronics

OrderToll Free...call

1-800-521-4414

Ml COMMUNICATIONS
ELECTRONICS™

Consumer Products Division

818 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Calltoll-free BOD-521-4414 or outside U.S.A. 313-973-8888




IDEAS IN ELECTRONICS

Electronics publishers since 1908

THE MAGAZINE FOR NEW

JANUARY 1984 Vol. 55 No. 1

SPECIAL FEATURE 47 WHO REALLY INVENTED THE TELEPHONE?
The answer to that question, and a bit of history about that device
we now take for granted. George Delucenay Leon
BUILD THIS 41 C-QUAM AM STEREO CONVETER
Convert your AM radio to receive AM stereo broadcasts with this
C-QUAM decoder. Marty Bergan
61 TYPEWRITER-TO-COMPUTER INTERFACE
Part 2. Convert your IBM typewriter into a letter-quality printer with
a 30K buffer. Bill Green
69 SOUND GENERATOR DESIGN CONSOLE
This console lets you get just the right sound from your sound-
generator IC by simply dialing in the external component values
you want. D.L. Holmes
TEST EQUIPMENT 51 ALL ABOUT LOGIC ANALYZERS
A comprehensive look at what a logic analyzer is and how you
can use one. Kenneth Piggot
TECHNOLOGY 4 VIDEO ELECTRONICS
Tomorrow's news and technology in this quickly changing industry.
David Lachenbruch
8 SATELLITETELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen
CIRCUITS AND 38 NEW IDEAS
COMPONENTS An award-winning project from one of our readers.
77 HOW TO DESIGN TRANSISTOR SWITCHING CIRCUITS
This month we take a look at the transistor as a switching device.
Mannie Horowitz
88 HOBBY CORNER
A look at multiplexed displays. Earl "Doc’ Savage, K4SDS
95 DRAWING BOARD
Our contest and (of course) more about counters.
Robert Grossblatt
97 STATE OF SOLID STATE
A melody microprocessor. Robert F. Scott
RADIO 96 COMMUNICATIONS CORNER
Can we recreate the sounds of yesteryear? Herb Friedman
VIDEO 65 VCRREPAIRS AND ADJUSTMENTS THAT YOU CAN DO
Part 2. If you're careful and know your limitations, there are some
repairs that you can do for yourself. John D. Lenk
104 SERVICE CLINIC
Some things never change. Jack Darr
104 SERVICE QUESTIONS
R-E's Service Editor solves technicians' problems.
COMPUTERS 83 BUSINESS SOFTWARE
A look at the features of some popular programs. Herb Friedman
103 COMPUTER CORNER
Your computer's environment. Les Spindle
EQUIPMENT 14 Philips Model PM 6668 High-Resolution Frequency Counter
REPORTS 22 Heath EE-101 Operational-Amplifier Course
26 Triplett Model 3550 DMM
DEPARTMENTS 6 Advertising and Sales Offices 107 New Books
142 Advertising Index 112 New Literature
143 Free Information Card 28 New Products
10 Letters 6 What's News
116 Market Center

ON THE COVER
As you are probably aware, stereo
broadcasts are now legal on the AM
band. Because of the FCC's “let-the-
market-decide” approach, there are
now four systems in competition.
One that is very promising is
Motorola’s C-QUAM (Compatible
Quadrature Amplitude Modulation)
system. We'll take a look at
Motorola’s MC13020 decoder IC
and build a stereo converter for your
radio. The story begins on page 41.

The telephone shown above Is the one that the
now-famous words “Mr. Watson, come here, |
want you" were spoken (n 1876. Our look back at
the telephone begins on page 47.

COMING NEXT MONTH
On Sale January 19

e Cable-TV descrambling
e Digital voltmeter modules
And lots more!

Radio-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications, Inc., 200 Park Avenue South,
ew York, NY 10003. Second-Class Postage Paid at New
York, M., and additional mailing offices. One-year subscrip-
tion rate: U.S.A. and U.S. possessions, $14.97, Canada,
$17.97. Other countries, $22.47 (cash orders on1y€anb!e in
U.S.A. currency). Single copies $1.75. © 1983 by Gernsback
Publications, Inc. All rights reserved. Printed in U.5.A.

Subscription Service: Mail all subscription orders.
changes, correspondence and Postmaster Notices of un-
delivered copies (Form 3579) to Radio-Electronics Subscrip-
tion Service, Box 2520, Boulder, CO 80322,

A stamped sell-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

As a service to readers, Radio-Electronics publishes available plans or information relati

1o newsworthy products, techniques and scientific and technol

ical developments. Because of possible

variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper functioning of reader-built projects based
upon or from plans or information published in this magazine.
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

8-mm VIDEO

While Japanese manufacturers seemingly have sent the concept of 8-mm Video back to the
drawing board (Radio-Electronics, December 1983), Europe's biggest consumer electronics
manufacturer, Philips, has demonstrated a prototype and says its version will be on the market
in Europe in the fall, in a combination camera-recorder unit that will sell for $1,500-$1,600,
including all taxes. The camcorder, a PAL-SECAM unit, uses metal-evaporated tape in a
cassette just about the size of an audio cassette. The camera-head is detachable from the
recorder, with each unit weighing about 2.4 Ib., and the battery, which can operate one hour
per charge, weighs about % Ib., giving the system a total weight of 5.5 Ib. That system weightis
actually aimost a pound heavier than the upcoming Video Movie camcorder, which uses a
VHS-C 20-minute cassette.

Philips cassette initially will be available in 30- and 60-minute versions, but the company
says that future cassettes should have the capability to store at least three hours of video. The
8-mm camcorder has an electronic viewfinder, 6:1 power zoom, on-screen date insert, LCD
tape counter, and fade and pause/still controls. The soundtrack is hi-fi FM, helically scanned
mono, but future models are expected to have PCM digital stereo. The pickup is a 3/4-inch
Newvicon, eventually to be replaced with a CCD image sensor. In separate packages are a
combination AC power supply with RF modulator and battery charger, and a tuner-timer.

Japanese manufacturers have lost much of their original enthusiasm for the 8-mm Video
standard—probably because sales of the current half-inch VCR's are so much better than they
anticipated. As a result, they're looking with considerable favor upon a French proposal to re-
engineer the standard using a baseband recording technique that would make possible
recordings that could be played back in PAL, SECAM, or NTSC.

TV SETS FOR ’84

The emphasis in 1984-model color-TV sets is on the "modified component” approach—tacit
admission by many manufacturers that they guessed wrong last year by taking tuners (and
sometimes loudspeakers) out of the sets and charging premium prices. There has been
virtually no increase in the number of “true component” models offered; the trend now is
definitely toward the monitor-receiver, which can be used as a stand-alone TV set or as the
basic component in a home-video system. In other words, the approach is the one chosen by
RCA as opposed to that selected by Zenith last year. Even such an esoteric brand as Proton is
adding self-contained systems to its component lines.

The number of monitor-receivers — probably best defined as color sets with multi-inputs
and at least one set of outputs — is growing by leaps and bounds; set sizes range from 4.6 to
25 inches. The trend for 1984 is to increase the number of input jacks, and to locate at least
one pair at the front of the set, so devices may be connected temporarily without pulling the
receiver out of a wall rack or cabinet. RGB jacks are finally becoming popular and are being
added to models that didn't sport them last year — including those by Mitsubishi, NEC,
Panasonic, Proton, Sanyo, Sony, and Zenith. Along with RGB inputs, more brands are
offering higher-resolution pictures for computer monitoring.

VIDEODISC
GAMES

The new sensation of the video arcade could spread to the home—at least videodisc-player
manufacturers hope so, The first coin-operated videodisc arcade game to be widely dis-
tributed—Dragon’s Lalr by Cinematronics—has been an overnight success. The next s likely
to be Astron Belt by Sega Entertainment.

Dragon’ Lair uses animated footage and Astron Beit “live" material to add new realism and
action to coin games. They both use microprocessor-equipped industrial optical videodisc
players made by Pioneer, which at press time was having difficulty keeping up with orders.
Cinematronics thinks there's a market for 20,000 to 30,000 Dragons Lair games, but must be
content to ship 200 to 400 daily (about half the number ordered) because of the shortage of
disc players.

All of that is being watched closely by videogame, home computer, and videodisc manufac-
turers. Based on past experience in the videogame business that arcades spark demand for
home products, the industry is working away furiously on game systems for the home that use
videodiscs. And videodisc-player manufacturers, whose products have been selling none too
briskly, are joining in the effort—with fingers crossed. R-E
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DUAL TRACE OSCILLOSCOPES BY ANY MEASURE

Now 60 MHz or 100 MHz Tek quality
is just a free phone call away!

New lower price!
100 MHz 2235
L now just $1650.

Tek has expanded its

best-selling 2200 scope line

up to 100 MHz. And brought 2213 2215 2235

it all as close as your Bandwidth 60 MHz 60 MHz 100 MHz

phone. Tek's revolutionary, No. of Channels 2 2 2 + Trigger View

reduced-component architec- Alternate Sweep — Yes Yes

ture brings unprecedented Vert/Trig B/W Limit = = Yes— 20 MHz

quality, reliability and afford- Single Sweep = = Yes

ability to the 60 MHz 2213 Accuracy: Ver/Horz 3% 3% 2%

and 2215, and now, the Delay Jitter 1:5,000 1:10,000 1:20,000

100 MHz 2235. Trigger'g Sensitivity 0.4 divat 2 MHz O4divat2MHz ~ 0.3divat 10 MHz
All three of these lightweight Input R-C 1MQ —30pf 1M —30pf 1MQ —20pf

(13.5 Ib.) scopes feature 2 mV/ Variable Holdoff 4:1 411 10:1

div vertical sensitivity and Price $12001 $14501 S19604 Now $1650 1

5 ns/div sweep speeds, plus a

conglplete trigger sysctjem f(IJr Marketingl Center. Technical Order toll free:

stable triggering on digital, personnel, expert in scope

analog or video waveforms. applications, will answer your 1-800-4'26-21%%0’
Scopes with a compre- questions and expedite deliv- Extension 108.

hensive 3-year warranty*... ery. Direct orders include In Oregon call collect:

probes...and expert advice. operating and service man- (503) 627-9000, Ext. 108.

One free call gets it alll You uals, two 10X probes, 15-day +Price FO.B, Beaverton, OR.

can order, or obtain literature, return policy, and worldwide S yem wsmacty hiclies ORI and apphes 1o 000

th rOUgh the Tek National service back-u p. Scopyes are UL L?slag.' CSA and VDE approved.

Tektronix

COMMITTED TD EXCELLENCE

Copyright ©1983, Tektronix, Inc. All rights reserved. TTA-407-1
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WHAI'S NEWS

Flicker-free 3-D movies
with new stereo system

Various "3-D" optical systems
used in videogames, movies, efc.,
have shown weaknesses. Those
using red-green eyeglasses limit
the color spectrum and often
cause eyestrain. Polarizing sys-
tems render color better but pro-
duce ghosting if the viewer's head
is not kept rigidly vertical.

In a new system, originated by
Stereographics Corp. of San
Rafael, CA, glasses are used in
which the left and right lenses are
triggered alternately on and off in
sync with the program source (vid-
eo games, computer software, vid-
eotape, stereoscopic microscope,
or video camera).

The stereoscopic program
source is connected to a "black
box", which decodes the image for
each eye and keeps it in sync with
the electro-optical shuttering
glasses.

In earlier versions of the system,
the glasses are connected to the
black box by wire. In later systems,
infrared rays or ultrasonic waves
have been used experimentally.

New Tektronix shutter
makes color from
black and white

Tektronix announces that it
plans to sell its new Liquid Crystal
Color Shutter (LCCS) first demon-
strated in May, 1983, on a contract
basis to customers outside the
company. The decision is based on
a feeling that the cost-effective ap-
plication of that color technology
extends beyond the company's
product lines.

With the new shutter, a mono-
chrome display tube is used, pref-
erably one whose output peaks in
the red and green portions of the
spectrum. It is activated in field-
sequential manner, which is remi-
niscent of the old CBS color-televi-
sion proposal.

The color shutter consists
basically of a sandwich of special
polarizers and Tektronix's proprie-
tary liquid-crystal pi-cell, which
acts as a switchable, red-green
birefringent filter that switches be-
tween two states, the first allowing
red to pass and then green. The
alternate fields, viewed through the
different colored polarizing filters,
are integrated by the viewer's eye

to produce color images. The full
range of colors between red and
green can be achieved through the
varying intensity of the two primary
colors—or in lower-cost instru-
ments a simple three-color display
(red, green, yellow) can be used.

Earlier attempts to produce a
field-sequential system have not
been entirely satisfactory, largely
due to the long switching time of
the cells available. The new Tex-
tronix cell has a switching time be-
tween 2 and 5 milliseconds, as
compared to tens of milliseconds in
older types.

Cellular mobile radio
approved in Pittsburgh

The first cellular mobile fran-
chise was granted through a com-
parative hearing process to MCI
Communications Corp. A con-
struction permit for a system in
Pittsburgh was awarded the com-
pany by an FCC judge, and MCI
stated that it would begin operation
as soon as it received authorization
from the Pittsburgh Public Utilities
Commission. “We should be oper-
ational by early 1984," said an MClI
spokesman.

Cellular radio (Radio-Elec-
tronics, p. 41, Feb. 1982 and p. 6,
July 1983 ) is a technology that per-
mits "virtually unlimited" mobile
and portable telephone service in
an area. The FCC will allow two
competitors in each market desig-
nated for cellular service.

MCI estimated that its con-
struction costs will run over $7 mil-
lion, and expects first year
revenues to be nearly $1 million.

New electronic mail
is faster and cheaper

MCI has introduced an elec-
tronic mail system that it claims is
faster and can be as much as 90
percent cheaper than comparable
time-sensitive mail services. The
new service provides a variety of
speeds and delivery systems, from
“Instant,” delivered electronically
in seconds, to next-day delivery by
local regular mail.

MCI Mail can be used with al-
most any personal computer, word
processor, electronic typewriter,
data terminal, Telex, or other digital
communications device. The mes-
sages can be printed on laser-
printed replicas of the customer's
letterhead and signed with pre-reg-

istered, laser-printed signatures.

If the recipient has no terminal,
the mail is routed via MCI's network
to the MCI postal center nearest
the recipient for laser printing and
mail delivery.

There are four delivery and rate
options:

Instant—from terminal to termi-
nal via MCI's electronic mailbox, at
a cost of about $1.00.

Four-hour—hard-copy delivery
by courier anywhere within the
metropolitan areas of 15 major cit-
ies. Cost for that service is about
$25.00.

Overnight—(by noon). Delivery
by courier in 20,000 continental
U.S. cities. Cost, about $6.00.

MCI letter—Transmitted elec-
tronically to the nearest MCl postal
center, then delivered via local mail
service. Cost, about $2.00.

512-kilobit memory IC
developed by IBM

An experimental version of a
new computer-memory IC with a
capacity of 512 Kilobits was an-
nounced by IBM this past October.
The new IC is said to be the biggest
single product in the history of mi-
croelectronics.

The new IC, if found to be adapt-
able to mass production, will be
most useful in large-scale systems
like IBM's 308X line, which are ca-
pable of executing up to 23 million
instructions a second.

A new “square look”
for RCA picture tubes

RCA announces that it is de-
veloping several new sizes of
color-picture tubes that will provide
squarer screens and a "new look”
for future TV receivers. The new
tubes will come out in 26-inch, 20-
inch, 16-inch, and 14-inch, (diago-
nal) picture sizes.

Existing picture tubes—in 13, 15,
19, and 25-inch sizes—are so de-
signed as to curve inward at the
sides and round off the corners of
the viewing screen. That reduces
the sharpness in the corners of the
picture. The new “full square” tube
provides a more pleasing rec-
tangular picture, with greater pic-
ture area to enhance television
viewing.

The new tubes will be available
for sale to TV receiver manufac-
turers beginning in 1984. R-E
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SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

TRANSTEXT TO
OFFER
SERVICES

“Transtext"—a hybrid telephone-cable TV package offering home banking, shopping, infor-
mation retrieval, energy management, security and other two-way services through a “gray
box"—will be tested early next year. More than a dozen major companies, including Southern
Bell Telephone, Georgia Power, a data-management company, cable-TV operators, and a
home-computer retailer, are taking part in the experiment, which is being set up in a suburban
Atlanta community.

The Transtext system includes delivery of video still-frames on demand when a customer
pushes buttons on his telephone keypad; images are delivered via the cable-TV hook-up into
a standard TV set. Conventional teletext information plus other sophisticated interactive
services will be part of the package being tested, with an eye toward future national service
possibly by next year (1985). Energy companies are interested in Transtext because the
system can handle meter reading plus peak-load management.

Transtext is said to include a “breakthrough” facility that allows users to capture and
manipulate video material that is fed through a one-way cable channel for downstream
delivery; a telephone-line hookup is used for upstream transmission. At the technological
heartof the system is a “superswitch gateway,” which is an upgraded version of the Local Area
Data Transport (LADT) packet-switched network being used for the south Florida Viewtron
service. The companies setting up Transtext characterize it as an enhancement of current
videotex/teletext projects offered in a lower-priced package.

TELETEXT-
CAPABLE SETS

Matsushita, unveiling its first line of digital TV sets, which will be sold in the U.S. under the
Panasonic label by late 1984, has put an unusual emphasis on the equipment's capacity to
display videotex/teletext signals. One of the new Panasonic units is a collapsible, portable unit
being promoted as a display terminal for videotex and other video-information services.
Pricing and distribution plans have not been completed.

The 6.6-pound portable unit has a 6.3-inch projection-TV display screen. The digital
technology will presumably deliver a sharper image when the unit is hooked into a videotex or
teletext aircuit.

Sony has also published a product-availability list for its line of videotex and teletext
equipment to be sold in the U.S. during the coming year. The basic Prestel videotex terminal
costs $912, with optional additions of a $280 full keyboard (as opposed to the small keypad
that comes with the basic terminal) and a $560 black-and-white printer. Sony's NAPLPS
videotex decoder will cost $975; the NABTS teletext decoder costs $950. There are no prices
yet for the optional items that Sony plans to add to its NAPLPS format videotex items, such as
a remote commander, optional keypad, and full keyboard. Prices are expected to drop
dramatically after the first round of equipment is introduced.

SUPERSTATION
SATELLITE

The European Broadcasting Union plans to launch a multinational satellite superstation
during 1984 that will become a commercial TV programming service with up to five hours a
night of programming. The European superstation will be beamed from Holland's transponder
on the European Communications Satellite. The Pan-European Broadcast Satellite will in-
clude programming from England, West Germany, Sweden, Italy, Holland, Ireland, and
Switzerland. EBU expects that the satellite broadcasting project may help European viewers
bypass the cable TV systems that are now being built or planned in many European coun-
tries—an issue that is sure to raise political problems. Plans also call for commercials on the
satellite service, a fairly unusual situation in Europe, where commercials are rare on the
government owned broadcast TV channels.

AROUND THE
SATELLITE
CIRCUIT

AT&T has launched the first of its three Telstar 3 domestic satelites, with two others due to
go up on the space shuttle in 1984 and 1985. Each bird will have 30 transponders.

RCA Astro-Electronics will build three high-powered Ku-band DBS satellites for sister
company RCA Americom, at a total cost of more than $120 million. The first of this new
generation is due to be launched in 1985, with all three slated for orbit by 1987. R-E
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LETTERS

Address your comments to: Letters, Radio-Electronics,
200 Park Avenue South, New York, NY 10003

RADIO-ELECTRONICS

VOLTAGE-REGULATOR CIRCUIT

| would like to comment on the high-current
voltage-regulator circuit that Robert
Grossblatt presented in the "Drawing Board"
department, for July 1983. Although Mr.
Grossblatt's circuit certainly works, it suffers
from two drawbacks: First, it uses two expen-
sive PNP power transistors, and, second, itis
more complex than it needs to be.

National Semiconductor's Voltage Regula-
tor Handbook suggests the following circuit
(Fig. 1).

o A O
Vin | 1
i)
R2 D1
‘v‘v‘v :{ I ?805 0 V
REG
I
FIG. 1

FIG. 2

This circuit uses the regulator’s internal
short-circuit protection to protect the transis-
tor as well. The current through Q1 is R2/R1
times the regulator current, so the short-cir-
cuit current through Q1 is R2/R1 times the
regulator's short-circuit current. Assuming
appropriate heat-sinking, the regulator's ther-
mal protection will also be extended to Q1.

For typical applications, National recom-
mends the following components; Q1—
2N4398,D1—IN4719, R2/R1=3,R3—5 to 10
ohms.

Instead of using the expensive PNP power
transistor, a small PNP transistor and an NPN
power transistor can be combined as shown
in Fig. 2.

LAWRENCE J. JONES
Cincinnati, OH

The short-circuit protection in the 7805 was
designed to handle the current capabilities of
the 7805. Aside from dunking it in liquid nitro-
gen, you must have external protection if you
use a pass transistor to increase the current.
The circuit you sent will dump all the short-
circuit current through the chip’s internal pro-

tection and, believe me, you'll fry the chip ...
absolutely. You must provide another path for
the excess current, as | did with Q2. The
capacitors | indicate are needed for obvious
reasons, and | can only assume that you left
them out to make the drawing simpler. The
same goes for the diode, D1, | used to protect
against an input short,

As far as expense goes, the transistors
needed only have to handle the current gen-
erated by the circuit that | developed, and you
can get them for under $1.00—about the
same cost as the transistor you showed in
your drawing. In any event, expense is a
minor factor if the circuit cashes in the first
time you have a short circuit. Remember—
always design for worst case operation, be-
cause Murphy's Law shows clearly that pessi-
mism can save you a lot of time and money.
ROBERT GROSSBLATT

THE KAYPRO li

| was very interested in reading your review
of the Kaypro Il portable computer in the April
1983 Radio-Electronics. Having just sold my
Osborne so that | might get the Kaypro-1l, |
expected the review to confirm my good judg-
ment. Instead, | was amazed at the very su-
perficial coverage of a most excellent
product.

The price stated for the Kaypro double den-
sity, $1795, is correct; but the price for the
double-density Osborne is $1995. In addition,
you must add $250 for the 80-line conversion,
plus about $150 for a monitor big enough to
see, plus $40 for a connector—bringing the
total to $2185, or about $400 more for a some-
what similar product.

Software includes, as stated, Perfect Writ-
er, Speller, Calc, and Filer; Profit Plan, an
extremely flexible calculating spreadsheet
and table maker; S-BASIC, a translator of a
BASIC programs into machine language, so
that they can run many times faster, and CP/
M. Not advertised, but also included with the
CP/M, are DDT, a well-known program de-
bugger, and XAMN, a progam to examine a
faulty disk and salvage it and the program.
Also included are Microsoft's BASIC-80 and
The Word Plus. Wayne Holder's The WORD
Plus is fantastic; it has a 45,000-word diction-
ary, and a small-file specialty dictionary. It
also has a word count, hyphen helper, a “in-
context” one line viewer, plus FIND (h?t?07s
= hotdogs) and Anagrams. One of the ad-
vantages of the four Perfect programs is that
they have a common keyboard language. You
don't have to relearn for each program, and
they can also co-mingle in the same edited
product. Also included are about a dozen
choice games that my kids enjoy and, | must
confess, have been known to entrap me, too.

Your reviewer's comment that the Kaypro Il

“falls down on screen usability” would be
good for a laugh if he were not serious. After
using that “scrolling postage stamp” on the
Osborne, he has to be kidding! As for the
“green on green”, has he never heard of a
blanking-level adjustment? Every CRT has
one; some use it for a brightness control
(cheap design). Kaypro has a true video-level
adjustment, and the blanking level is an inter-
nal pot. Maybe that is why he sometimes sees
noise. It will take his service man about three
minutes to adjust. His “soft-touch" keyboard
complaint just is not valid. He just plain hasn't
gotten used to things other than his 1936
Underwood. The Keytronics keyboard is
used on some of the most expensive units
around. And what's that "outer glass defeats
the matte finish on the inner surface” that he
talks about? All CRT's have bonded safety
glass; there is no “inner-outer glass". RF
noise? A high-resolution system means fast
risetimes, infinitely rich in odd harmonics.
And that CRT screen is a big window for them
to get out of. I've designed high-rise monitors
for the military ... shielding is a very tough
problem. Who wants mesh screens over the
face of the CRT?

Getting down to the nitty-gritty of what a
computer is all about, why couldn't the re-
viewer point out the split-screen capability?
The screens can scroll independently, and in
the spreadsheet mode they can also scroll
horizontally, either locked or separate. Why
not tell about the seven-buffer capacity that
keeps different files at your fingertips, doing
its own auto-swapping to the disk to keep up
with your usage? It makes any multiple-file
work easy, and | can't name another comput-
er that has it. Why not tell how easy it is to
move the cursor, by letter, word, line, sen-
tence, paragraph, screen, or file? Why not
describe how easy itis to delete? I'm at a loss
to think of anything that it can't do.

The computer is easy to use. The keyboard
will sit in your lap. It has a telephone-type
coiled cord ... not a cable off some power tool.
How about not having your desk cluttered
with wires of all types? The connectors are at
the back, out of the way, where they belong.

Mr. Osborne really started something. But
now the competition will be hard to catch, The
Kaypro Il is a great machine, with great soft-
ware, at a great price. Let's hear it like it really
is!

HARVEY DEGERING
Pasadena, CA

HORIZONTAL/VERTICAL
OSCILLATORS

| have read most of your June 1983 issue
with interest. However, | believe that Jack Darr
has a problem on page 98 (“Service Clinic")
wherein he says: "Since the horizontal-sync

-d
o
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frequency is a multiple of the vertical-sync
frequency ...".

The ratio of 15,750 to 60 is 262.5, of course,
and cannot be considered compatible with
counting. When | first derived a raster in the
|late 40's, | started with a 31,500-cycle oscilla-
tor.

Next he says that the system uses no os-
cillators. Without them, in the absence of sig-
nals, the sweeps would collapse and there
would be no high or boost voltages. That
would not be conducive to well-being, me-
thinks.

Perhaps the IC is doing something that it is
not telling him. For example, phase-locked
loops are built using the oscillator, phase
comparator, and counters for multiple out-
puts. And, of course, they will lock a 31,500
oscillator to a 15,750 sync pulse ...

Incidentally, | am not acquainted with the
circuits to which he alluded.

| like your magazine, also Jack Darr's
items.

L.D. SMITHEY,
Pacific Palisades, CA

Dear Mr. Smithley:

Thank you for your letter. I'll give you one: |
did say "No horizontal/vertical oscillators.”
There aren't any discrete oscillators as we
used to have, but there would have to be
some kind of “keep alive" circuit in there to
make a raster with no signal. | should have
made that plainer.

The horizontal frequency is a multiple of the
vertical-sync frequency. In fact, in a color set,
everything is a multiple of the horizontal fre-
quency! Even the "3.58" MHz color oscillator,
which isn't 3.58, but is rounded off from

3.574595 MHz. That odd frequency was
chosen to allow "frequency interleaving” in
the composite TV signal; the horizontal fre-
quency isn't 15,750 any more but something
like 15,748 or so (I can never remember it!)
Vertical frequency is now 59.94 Hz—not even
a nice 60. Hz. Same reason. So, the count-
down IC’s can divide or mulfiply those odd-
balls and come up with the proper
frequencies for the sweep. | know that it does
work, and the tests mentioned in the article
are valid.

Thanks for catching the error about no os-
cillators. One other reader has already men-
tioned that, and there'll be more. Keep those
cards and letters coming, folks.

Hope that helps a bit, and good luck.
JACK DARR -

PORTABLE CASSETTE
RECORDERS

Some months ago (September 1982), you
ran an article on servicing small, portable
cassette recorders. As a service technician, |
read and enjoyed the article, but there were
two important parts missing. For the benefit of
other service technicians who repair those
little horrors, here they are:

First, you have a recorder which plays back
perfectly, but will not record at all, or records
weakly and distortedly. If everything else
checks out OK, change the head; that usually
cures the complaint. Use a scope to check
the signal on the head terminals.

Some of the cheaper recorders use DC for
recording bias, as well as for erasing. Those
are easy to troubleshoot—the scope clearly
shows the presence or absence of signal at

the head terminals. However, many record-
ers—even some real cheapies—use AC HF
bias on the record head, and those are more
difficult to troubleshoot with a scope. That's
because the audio signal appears as ampli-
tude modulation on the HF bias, and not with
any great amplitude either—but it can be
clearly seen as a ripple on top and bottom of
the steady-state HF bias.

That is sufficient to modulate the tape, and
if seen on a recorder that refuses to record,
change the head. That cures 95% of such
complaints.

Another fault not mentioned in the article is
when a recorder winds the tape around the
drive spindle or simply spews tape out. In
nearly every case, that is due to the take-up
spool either turning the wrong way or not
turning at all.

When the spool is turning the wrong way,
that is always due to the drive belt, replaced
by the customer (and some service shops,
too), passing on the wrong side of the pulley,
which, in turn, drives the take-up spool. Be-
fore putting a tape into the recorder, check to
be sure that the take-up spindle turns coun-
ter-clockwise. It is a very easy mistake to
make if a recorder comes in with a broken or
missing drive belt.

Finally, here is another hint: The long
changeover switch, which operates on “re-
cord”, is a source of trouble as well. If you
have a recorder that is unstable (and even
expensive machines are prone to that trou-
ble), just try a good dose of contact cleaner to
the switch. In probably 75% of cases, that will
solve the problem.

D.J. BRUYNS

Rep. of South Africa R-E
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Box 410

One-plece, spring steel
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EQUIPMENT REPORTS

p}.{:‘;gs Model PM 6668
High-Resolution
quuency Counter

CIRCLE 101 ON FREE INFORMATION CARD

JUST BY LOOKING AT THE PM 6668, YOU
might not think that there was anything
special about it. It's packed in a gray plas-
tic cabinet and its uncluttered front panel
has only three controls and two input
jacks. However, that frequency counter

Wl L‘
| Philips

from Philips Test and Measuring Instru-
ments, Inc. (85 McKee Drive, Mahwah,
NJ 07430) proves that looks can indeed be
deceiving.

Its 8048 microprocessor is what sets it
apart from the run-of-the-mill counter.

But before we talk about how the PM
6668 uses the microprocessor, let's take a
look at the front panel in more detail to get
an idea of the counter’s functions.

Controls

As we mentioned previously, there are
only three front-panel controls, one of
which is a pushbutton power switch.
Next to that is another pushbutton switch
labeled MEASUREMENT RATE. You have a
choice of two rates. The first, NORMAL,
sets the measurement rate to about one
measurement-per-second. The FAST mode
sets the rate to about five measurements-
per second (one measurement every 200
ms). The fast mode can be used when
measuring quickly changing frequencies.

The third control, SEnsITIVITY, lets you
vary the input sensitivity in 6 steps, from

continued on page 20

THE NEW
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“for all tool kits, field service techn
epairmen, as well as production a|
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available. Tool is &upp
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PLACE
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FREQUENCY COUNTERS to 1.3 GHZ

By OPTOelectronics inc. Ft. Lauderdale, Florida

EST. 1974

MODEL K-7000-AC 10 Hz to 550 MHz counter. 50 Ohm & 1 Megohm in-
puts via BNC type connectors on rear panel. This model is available
in optional kit form.

S. O K-7000AC #K-7000-AC counter assembled 115VAC/12VDC ........ $150.
| #K-7000-ACK COUNtEr K O e e e o e s s w s a3 e o a0 120.
\_EES Optosiectronics ine : #Ni-Cad-70S internal Ni-Cad batterypack................. 25.

IR : & MODEL LFM:1110 Low frequency multiplier. A frequency counter
(ow rmecnct wa reuee accessory enabling tone frequencies to be counted faster and more

LFM:1110 accurately. Has low pass filter for off-the-air. Tone-squelch
] measurements. BNC input/output.
#LFM:1110 ISV ACHI VDT, S5 s e ihe ot o e totaBedatara s atateis $150.

#TA-100 Ant MODEL 7010-S 10 Hz to 600 MHz counter. 50 Ohm & 1 megohm inputs
* via BNC type connectors on rear panel. £1 PPM TCXO standard
+0.1 PPM TCXO time base optional for greater accuracy. 10 mV
average sensitivity. Very compact 6 1/2 digit counter: Size 2" H x 4"
7010-S Wx5"D,1Ib.

#7010-S 600 MHz counter 115V AC/12VDC ......... $235.
#TCX0-80 +0.1PPMTCXOtimebase ................. 75.
#Ni-Cad-76 Internal Ni-Cad BatteryPack ................ 25.

MODELS 8007-S, 8010-S, 8013-S Deluxe series with frequency ranges
of 10 Hz to 700 MHz, 1 GHz and 1.3 GHz. Standard features include:
external clock input/output, excellent sensitivity, sealed =1 PPM 10
MHz TCXO time base, 4 gate times, 9 digit resolution to 175 MHz,
front panel power jack for optional Broadband Preamp accessory,
115 V AC or 12 V DC operation, high quality compact construction
housed in rugged aluminum cabinet. Optional features: internal Ni-
Cad rechargeable battery operation, precision 0.1 PPM TCXO or
+0.05 PPM proportional oven (OCXO) time base. All time base
oscillators, including the standard TCXO, have 10 turn calibration ad-
justment accessible from rear panel. Size 3" H x 7 1/2" W x 6 1/2 D.
2 3/4 |bs.

#8007-S TOD MHZ COUNTON: & .o v lodiin simiais s s s oo aieiess $350.

#8010-S 1 G HZ B OUN O s ST e o e e st 425,
i #8013-S e i s M e, B G e e i o 495,

OPTIONS:

#TCX0O-80 =0.1PPMTCXOtimebase .............0... 75.

#0OCX0-80 + 0.05 PPM (prop. oven) OCXO time base ....... 125.

#Ni-Cad-86 Internal Ni-Cad batterypack................. 60.

MODEL AP-8015-A Broadband Preamp with 25 dB nominal gain from
1 MHz to 1 GHz, 10 dB gain at 1.3 GHz. Noise Figure less than 5.5 dB.
supplied with AC adaptor or may be powered from power jack on
80XX-S series counters.

. L Ly e B e B By Ve T U e Y S $195.

: _' ¥ EE s013'S R . TA :
| l-__| 1i= 11 = “5 o Bl el D e L s

OPTOelectronics ins

ary e - BT

* FULL YEAR GUARANTEE — ALL PRODUCTS.
e CERTIFIED NBS TRACEABLE CALIBRATION.
IR * ALL ALUMINUM CABINETS.

iS¢

MOST ITEMS SHIPPED FROM STOCK

MADE IN USA AP-8015-A _ Prices/Specifications subject to change without notice or obligation.
TIME BASE AVERAGE SENSITMTY MAX RESOLUTION
MODEL RANGE | FREQ@ | SIABDESIGN | BELOW | ABOVE | GATETIMES sensTMTY | exrclock | MEraL | proee
(FROM 10 Hz) 500 MHz | 500 MHz MAX | CONTROL | INPUT/OUTPUT | CASE | POWER
12 MHz |17 MHz}60 MHz |175 MHz | FREQ JACK
15 mv (2)
| k7000-AC | 550MHz | 524288 =4pemaxo |-24DeM| N/A A, 1SEC 10 Hz 100 Hz No No Yes | No
=4 PPM-TCXO 10 mvV 20mv (3)
7040-5 600 MHz 10.0MHz] **=0.1 PPM-TCXO | =27 DBM |—=21DBM | .4, 1,10 SEC | .1 Hz 1Hz 10 Hz Yes No Yos No
80075 700 MHz
=4 PPM-TCXO 4)
8010-5 1GHz |10.0MHz| *=0.1 PPM-TCXO | 10mV 20mv |.01,..4.4.10 A Hz 1Hz 10 Hz Yes Yes Yes Yas
(.05 PPM-OCXO|—27 DBM |—21 DEM SEC
80435 1.3 GHz
OPTOelectronics inc. VISA TOLL 800-327-5912 R S and Ganada Add;5% to max ot
5821 NE 14 AVE. FT. LAUDERDALE FL 33334 MG $10< pan orden fur sispping(handiing
+FT. CoD FREE FLA 305-771-2050 Foreign orders add 15%

CIRCLE 62 ON FREE INFORMATION CARD
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Now NRI takes you inside
ihe TRS-80 Model |
microcomputer with disk
drive to train you at home
as the new breed of
computer specialist!

NRI Teams Up With Radio Shack Advanced Technology
To Teach You How To Use, Program, and Service
State-of-the-Art Microcomputers.

i l!s.rlr! W



Its no longer enough to be just a
programmer or a technician. With micro-
computers moving into the fabric of our
lives (over 250,000 of the TRS-80™ alone
have been sold), interdisciplinary skills are
demanded. And NRI can prepare you with
the first course of its kind, covering the
complete world of the microcomputer.

Learn At Home In
Your Spare Time
With NRI training, the programmer
gains practical knowledge of hardware,
to design simpler, more effective programs.
And, with advanced programming skills,
the technician can test and debug systems
quickly and easily.
Only NRI gives you both kinds of
training with the convenience of learning at
home. No classroom pressures, no night

school, no gasoline wasted. You learn at your

convenience, at your own pace. Yet youe
always backed by the NRI staff and your in-
structor, answering questions, giving you

guidance, and available for special help if

you need it.

You Explore the TRS-80
Model III Inside and Out
NRI training is hands-on training,
with practical experiments and demonstra-
tions as the very foundation of your knowl-
edge. You not only learn to program your
computer, you learn all about it . . . how
circuits interact . . . interface with other
systems . . . gain a real insight
into its nature. Under NRI's carefully
planned training, you even install a DISK
DRIVE verifying its operation at each step.
You also work with a professional

4-function multimeter, featuring full porta-
bility and a 3%4-digit liquid crystal display
Using it along with the exclusive NRI Dis-
covery Lab® and your TRS-80, you perform

with, yours to keep and use for your own
personal programs, business use, and other
applications. Additional lessons give you a
thorough understanding of all the impor-

over 60 separate experiments. You learn

tant peripherals.
how to troubleshoot and gain greater un-

Same Training Available
With Color Computer

NRI offers you the opportunity to
train with the TRS-80 Color Computer as
an alternative to the Model III. The same
technique for getting inside is enhanced by
using the new NRI-developed Computer Ac-
cess Card. Only NRI offers you a choice to
fit your specific training needs.

Send For Free
Catalog

Get all the details on this ex-
citing course in NRIs free, 104 page
catalog. It shows all equipment, les-
son outlines, and facts on other elec-
tronics courses such as Electronic De-
sign, Industrial Electronics, TV/Audio/
Video Servicing . . . 12 different ca-
reer opportunities in all.

Send today. Prepare to take advantage
of the incredible job and earnings possibili-
ties of the microcomputer revolution as you
learn on the worlds most popular com-
puter. If postcard has been used, write to
NRI Schools, 3939 Wisconsin Avenue, Wash-
ington, DC 20016

Now training includes either the TRS-80 Model 111
Microcomputer with Disk Drive or TRS-80 Color
Computer with Computer Access Card; profes-
sional LCD multimeter; the NRI Discovery Lab;
and hundreds of demonstrations and experiments.

derstanding of any microcomputer from the

information your testing procedures give
you.

TRS-80 Model III
With Disk Drive
Is Yours To Keep
As part of your training, NRI sends
you the TRS-80 Model III microcomputer
plus DISK DRIVE. This functional unit is
complete with 65-key keyboard and 12"
display in one desk-top unit. Its 32 RAM is
internally expandable to 48K and its BASIC
language is compatible with most Model I
software. It features built-in interface for
parallel printer and disk drive which allows
for high speed storage and rapid access and
manipulation of data. This ensures a pow-
erful and versatile computer at your
command.
Along with your multimeter and the
NRI Discovery Lab, this latest concept in
advanced microcomputers is yours to learn

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.)

NRI Schools
McGraw-Hill Continuing

C'J / H Education Center

o 3939 Wisconsin Ave.
WEN W Washington, D.C. 20016
We'll give you tomorrow.

¥86} AHVNNYI
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continued from page 14

15 millivolts RMS to 5 volts RMS. By
setting the sensitivity only as high as nec-
essary, you can reduce the effect of some
interference.

At the bottom right of the panel is a
high-impedance (I megohm) AC-coupled
input for signals with frequencies from 10
Hz to 120 MHz. To its left is a 50-ohm
AC-coupled RF input for signals from 50
MHz to 1 GHz.

The accuracy of the counter is deter-
mined by several factors. The relative fre-
quency-error (or innaccuracy) can be

thought of as the sum of three terms: the
resolution error, the trigger error, and the
timebase error.

The resolution error is equal to LSD/
input frequency, where LSD is the Least
Significant Digit. The LSD varies de-
pending on whether the NORMAL oOr FAST
mode is in use. (The NorMAL mode yields
7-digit resolution, which results in an er-
ror between | part in 106 and 1 part in 107,
The FasT mode yields 6- or 7-digit resolu-
tion, which results in an error between
about | part in 5X 106 and | part in
5 %107,

The second term is the trigger error,
which can be written (measurement rate/
signal slope) X noise voltage (P-P). We

[ntroduci
the analog/digital
handheld

KEITHLEY

O\ scones,.
GHITACH!

BECKMAN

C ernd

POWER DESIGNS

Fluke 73

85

multimeter.

2399~

Fluke 75
$99 $129

Fluke 77

HRAMEL=S

Aralog/digital display
‘olls. ohms, 104, diode
fest

Analog/digital display
Volts. ohms, 104 mA,
diode lest

Analog/digital display
Volts, chims, 104, mA,
diode test

[ W OATA PRECISION Mlorﬂgﬁ

Audible continuity Audible continuity

0.7% basic dc accuracy
2000+ hour battery lile

3-year warranty

“Touch Hold" function
Autorange./range hald

0.3% basic d¢ accuracy

Autorange./range hald
0.5% basic dc accuracy

2000+ hour battery life

3-year warranly 2000+ hour baftery life

3-year warrant

Mulhpurpose holster

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS

FLUKE

®

The Professional Test Equipment Source

CORPORATICN

The Instrument Mart

295 Community Drive, Great Neck, New York 11021
(516) 487-7430 outside n.v. (800) 645-6535

Sales, Service, Rental/Leasing Programs E '
...and Pre-Owned Test Equipment also Available
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can see that the error decreases as the
input signal’s frequency and signal-to-
noise ratio increase.

The final term in the error expression is
the timebase error. Regardless of its initial
accuracy, an oscillator’s frequency will
change with time and temperature.
(That’s why an internal adjustment is
provided.) The standard counter model
has a temperature stability (referenced to
25°C) of 1 part in 3 X 106 between 20° and
30°C. An optional TCXO (or tempera-
ture-compensated crystal oscillator),
which the unit we recieved was equipped
with, improves that figure to 1 part in
3x107.

The oscillator’s aging rate is the long-
term stability when all factors (tempera-
ture, voltage, etc.) are held constant. It is
dependent on the processing of the crys-
tal. The standard model claims an aging
rate of 1 part in 5 X 107/month, while with
the TCXO that changes to 1 part in 107/
month.

If you don’t want to use the PM 6668’s
internal oscillator, there is a BNC jack on
the back of the unit that lets you connect
your own 10-MHz oscillator. (A jumper
inside the case must also be changed if
you want to do that.)

Now that you have a general idea of the
capabilities of this counter, let’s take a
look at how the 8048 microprocessor
makes the PM 6668 different from con-
ventional counters.

Computing reciprocal counter.

In a conventional counter, the cycles of
the input wave are counted during a set
period of time—the gate time. As the fre-
quency of the input signal increases, the
number of cycles that are counted during
the gate time increases and thus the rela-
tive resolution is increased. The PM 6668
(called a computing reciprocal counter by
Philips) however, uses two counting regis-
ters that permit high-resolution measure-
ments on low-frequency signals. The
event register counts the cycles of the in-
put wave, while the time register counts
the cycles from a 10-MHz reference os-
cillator. Both counts are sent to the micro-
processor, which computes event
counts/(time counts X 10-7) and sends
that value to the display. The result is a
resolution of = 1 Hz in 10 MHz in the
NORMAL mode (1-second gate time).

The measured frequency is always dis-
played with maximum resolution without
overflow—the decimal point and unit
(Hz, kHz, MHz) are automatically dis-
played properly. That automatic range se-
lection is another feature that the
microprocessor makes possible.

An available option—one our unit was
not equipped with—is a rechargeable bat-
tery pack that fits inside the PM 6668 case
and permits portable operation. When
batteries are installed, a low-battery in-
dicator on the display will become visible
when there is less than 15 minutes of oper-
ating time left. The external-oscillator



jack that we just discussed can be replaced
by a jack for connecting to an external 12-
volt supply. Complete instructions are
supplied in the manual.

Self diagnosis

Another feature of the PM 6668 is
the self-diagnosis routine that the micro-
processor runs through whenever the unit
is powered up. If a fault is found, then an
error code (Errorl through Error6) will be
displayed on the readout. By consulting
the Alowcharts in the service manual, you
can isolate the fault. Let’s give a quick
example.

If “Error3” is displayed. you would, as
the flowchart instructs, interchange two
IC’s that we’ll call *A™ and “B." If “Er-
ror2" is then displayed, you know to re-
place IC “A.” However if that error
message does not appear, then you have to
check for a reset pulse at IC “A." If that
pulse is missing, then you have to trace it
to find the problem. But if the reset pulse
is there, then the microprocessor must be
replaced.

Of course, not all faults are handled by
error displays. What the microprocessor
does do is to test program memory and
data memory; it also tests that the external
logic can be set to zero. So, forexample, a
power-supply malfunction will not pro-
duce an error code. But even though there
are many potential problems that the mi-
croprocessor will not indicate, you should
have little problem if something goes
wrong. As we have come to expect from
Philips, the service manual is very help-
ful. It contains troubleshooting instruc-
tions and circuit descriptions, as well as
maintenance instructions and perfor-
mance checks.

In operation, the PM 6668 worked
well. It is an easy-to-use instrument. But
you must be careful to use high-quality,
shielded test leads to avoid misleading
readings. That’s especially true in noisy
environments—around computers, for
example. If you need a lab-quality, high-
resolution frequency counter that can
measure up to 1 GHz, we wouldn't hesi-
tate to recommend this Philips unit. Its
base price is $640. With the TCXO op-
tion, that increases to $820. The optional
battery pack adds $200 to either unit. R-E

continued on page 22
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THE HIGH GOST :
OF SATELLITE TV
INSTALLATION

Doing-9t-

Build a
Personal

Earth Station
For Worldwide

Here's the opportunity you've been waiting
for . . . a one-stop, money-saving source
that tells you HOW to pick out the best loca-
tion for an earth station, WHERE to buy the
best equipment possible (at a reasonable
Satellite cost), and WHAT you need to know to hook it

: up, tune it in, and receive unlimited entertain-

TV Reception ment from every corner of the world.

You won't have to settle for the same old Cable TV menu
anymore, because this guide shows you how easy it is to tune
into first-run movies, world-class sporting events, 24 hour news,
and entertainment specials from around the globe. No more
costly cable rent
bills—you own the
equipment, you will
be your own pro-
gram director!

To order, call toll free:
800-233-1128.

(In Pennsylvania, Hawaii,
and Alaska, call direct:
717-794-2191.)

[TAB]10-Day FREE Trial Offer

— copies of Build A Personal Earth Station For
Worldwide Satellite TV Reception (Order No. 1409H) at $15.95.

Bill me $ (plus postage and handling)

Check enclosed for $ (TAB pays postage and handling)
Charge my O VISA 0O Master Card (TAB pays postage and handling)

Please send me

Expires
Signature

Name

Address
City/State/Zip

TAB BOOKS Inc.

P.O.Box 40
Blue Ridge Summit, Pa. 17214 RET-14A
-
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Heath EE-101 Operational-
Amplifier Course

CIRCLE 102 ON FREE INFORMATION CARD

HEALTH

OVERALL
PRICE

EE-101

INSTRUCTION
MANUAL

PRICE
/VﬂLUE

AT ONE TIME OR ANOTHER DURING EVERY-
one’s involvement with electronics,there
comes a period when a refresher course

might be needed. It doesn’t matter
whether you’ve worked with electronics
for 25 years or 5 years, recent develop-
ments in the field have almost made it
mandatory, especially if you want to re-
main current with up-to-date technology.

Even in such a take-it-for-granted area
as operational amplifiers, there may come
aneed for fresh information. The problem
that arises, though, is where do you get it?
You can read manufacturers’ specifica-
tions sheets or the latest technical man-
uals and papers, but those only give you
the facts and figures. A better alternative
is the op-amp course offered by Heath
(Benton Harbor, MI 49022). It’s part of
their electronics technology education se-
ries and at $44.95 for the text and study
materials, it's a bargain.

The Heath Operational Amplifier
Course (EE-101) combines written theory
materials and hands-on experiments into
a package that provides a comprehensive
overview of operational amplifiers. It’s
more than enough to provide even the
most jaded veteran of the electronics wars
with some new insights.

As usual, when the course first arrived
in the office, we were quick to inspect the
contents and we found that everything
needed to complete it was there. It was
packaged in a heavy cardboard box,
which contained a binder, the course ma-
terial, and parts needed for the course
experiments. As we were opening the ma-

terial, we also glanced through it and
found it was well presented and very read-
able.

What's covered

The course material presents every-
thing you wanted to know about op-amps,
but might have been afraid to ask. For
instance, the first chapter of the course
takes you through op-amp basics and the
characteristics of those devices. The sec-
ond chapter takes you through some basic
amplifier circuits and discusses the invert-
ing and non-inverting amplifier, while the
third chapter (Heath calls them units)
moves to the differentiator and integrator.

The fourth chapter moves on to voltage
and current regulator circuits, while chap-
ter five takes you through non-linear sig-
nal-processing circuits and discusses such
items as comparators and Schmitt Trig-
gers. Chapter six covers various genera-
tors, including sinewave, squarewave, and
triangular-wave generators.

Other chapters move on through active
filters and discuss bandpass filters, state-
variable filters and notch filters. Single-
supply operation, including single-sup-
ply biasing, the inverting amplifier, the
summing amplifier, and the difference
amplifier are also covered.

The final chapter, chapter 10, includes a
discussion of the instrumentation ampli-
fier or “‘committed gain’ amplifier.

As you can see, the Operational-Am-

Isn’t it about time
Timex-Sinclair Grew up?

WHY SPEND A FORTUNE ON A
DIGITAL CAPACITANCE

Would you believe up to ONE MEGABYTE!

BASICare
Modular
Expansion
Systems

TS1000
ZX81

provide:

— Inputioutput  devices
for control of relays and
other ‘real world' de.
vices including
128 new high de
characters for

it can grow up. To a real
computing system with up
to ONE MEGABYTE ol
memory. Memory that is
INSTANTLY AVAILABLE.
Memory that can be added
AS REQUIRED in‘blocks’ of
16K or 64K. And memory
expansion is only the start
of what can be done with
the BASICare Modular Ex-
pansion System.

This is a unique flexible
“Building Block’ expansion
system that enables you to
expand your system in any
configuration you choose.

BASICare maodules are
what is required to turn any
Timex Sinclair into a seri-
ous computer for business,
education, industrial, and
hobby applications.

Call our toll-free
number NOW at

METER?

As a matter of fact you don't have to pay
$180 to $500 and up anymore for a Digital
Capacitance Meter that is both depen-
dable and rugged with good accuracy.
The MC100A comes completely assembl-
ed and calibrated and at $79.95 is an
outstanding value. The extensive range of
30 pF to 9,999 uF (no external meters re-
quired) and true hand held portable size
{only 43/4" x 2Y:" x 1'/2") make the
MC100A an extremely practical and easy
to use instrument for the hobbyist techni-
cian or engineer.

CHECK THESE OTHER FEATURES
*Basic accuracy 2% (* one count) on
pF, nF ranges, 5% (* one count) on uF
range.

*Uses single 9V battery (not included).
*Decimal points light up when battery is
low or when capacitor is overrange.
*Full 4 digit high efficiency LED display
uses special circuitry to save on batteries.
* Maximum conversion time for 89,999 uF
is less than 6 seconds.

*Constructed with a tough impact resis-
tant plastic case.

RADIO-ELECTRONICS

n
L]

lution graphics W - . .
Pcrmnne:t non-volatile Boo 833 8400 20 day;parts ;T;E?I?Fu{gzranw
RAM memory storage
Sophisticated music - H Y 171 B’ 374.5510 1748 MAIN ST.. SUITE 105
and sound synthesizers --‘---- 0 5 BUFFALD, N.Y. 14211
programmabie  trom ([N @ tr afree catalog 416) 441-1733
i "”H-‘ . EALER ENQUIRIES INVITED
Centronics printer in- .. e e e
terface
PLEASE SEND ME
m --.ﬂﬂ-- (Quantity) MC100A(s) @ $79.95U.5 z s
BASICare is available from ELECTRONICS INC. 5 s
Bsran and selected dealers Shiopion; & handing %2 2 5
1585 Kenmore Ave., Buffalo, New York 14217 [J |ENCLOSE CHECK (] MONEY ORDER [ BILL MY VISA TOTALS
= ~ I VISACARDNO. EXPIRYDATE ___ SIGNATURE _ =
Please CALL, WRITE or circle reader service number Immediate shipping on orders with money orders or VISA
Dealer and educational enquiries welcome. Parsonal checks please allow 2 to 3 weeks for clearance
NAME __ = e
ADDRESS
CITY STATE ZIP CODE

MAIL TO DAETRON 1748 MAIN STREET, SUITE 105
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Here's How You Can Learn 16-Bit Technology.
And Graduate To One Of Today’s Most Powerful
And Advanced Microcomputers.

Now you can master 16-bit technology with an all-new
Advanced Microprocessor course. And build hands-on
experience with the only 16-bit microcomputer specifi-
cally designed for the hobbyist, working engineer and
student.

Advanced Microprocessor Course
This all-new self-study course (EE-8088) provides in-
depth coverage of 16-bit, state-of-the-art technology.

You will gain a thorough understanding of micro-
processors from this 1200 page course. In 10 easy-to-
understand units, starting with
microcomputer basics, you'll
cover all phases of 16-bit micro-
processing. Assembly language.
Program writing. Addressing
modes. Dynamic and static RAM.
And hardware interfacing.

And by using your 16-bit Train-
er/Learning Computer for hands-on
experiments (over 60 included), you'll
gain actual circuit interface and soft-
ware programming experience with an
8088 microprocessor system.

Trainer/Learning Computer
A unigue combination of design features makes this
versatile microprocessor system much more than a
“teaching machine!” Use it as a trainer with the Ad-
vanced Microprocessor course. Use it as an experimen-
tal design computer. And use it to run a wide variety of
16-bit software —including
Z-Dos, Multiplan, Z-Basic,
Condor File Manager,
and much more.

In its most

basic form,

the Trainer/

Learning

Computer

is a 16-bit,

cassette-based microcomputer.

Its unique design features access ports

and solderless breadboards to allow you to build inter-
faces, design and modify circuits, or simply experiment
with the inner workings of the microprocessor system.

The basic system has an 8088 processor, 32K ROM (in-
cluding assembler, editor and debugger) and 16K RAM.

ICCICLITILLE
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A subsidiary of Zenith Radio Corporation

CIRCLE 15 ON FREE INFORMATION CARD

The unit also features a serial |/O printer port, cassette
interface and a detached 95-key keyboard (including 16
function keys and a numeric keypad) which generates a
full ASCII character set. It's available either in kit form or
factory assembled.

And you can take advantage of the system’'s H/Z-100
computer design heritage by easily upgrading it to a
disk-based, 16-bit microcomputer that will run H/Z-100
series software

and many other

forthcoming

programs.

Fully
Upgradeable
The powerful
upgrade pack-
age and variety
of accessories
allow you to
make the basic
16-bit system
more power-
ful and ver-
satile. You
can add 128K
or 192K bytes
of RAM. Floppy disk controller. 48TP| double-sided,
double-density, single or dual floppy disk drive. Bit-
mapped video graphics or full-color graphics. Two
RS-232 ports. Programmable timer. And a Centronics-
compatible printer port.

Learn on it. Design with it.
Use it as a 16-bit computer.

It's the only 16-bit microprocessor system specifically
designed to integrate theory with a hands-on under-
standing of how 16-bit computers work. And it's from
Heathkit/Zenith Educational Systems, the world-leader
in problem-solving courses, trainers and accessories to
help you learn state-of-the-art technology.
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Get more information in the

FREE
HEATHKIT CATALOG

|| Mail to: Heath Company, Dept. 020-134
Benton Harbor, Ml 49022

Name

Address
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5 Digital Electronic Kit

. suitable for beginners

Learn the wonders of digital electronics and see how
quickly you are designing your own circuits with the
SUPERKIT which contains:

Seven TTL Integrated circuits, breadboard, LED's, and
all the DIL switches, resistors, capacitors and other
components to build interesting digital circuits; plus
a very clear and thoroughly tested instruction manual.
This course teaches Boolean logic, gating, R-S and J-K
flipflops, shift registers ripple counters and half adders.
You will learn about fault finding, Improvisation and
sub-system checking and the manual asks plenty
of questions, but never leaves you stuck for an answer.
You don't even need a soldering iron! Using the same
breadboard you may construct literally millions of
different clireulta-.. .l sl s e $39.95
Order one of our written Courses to complement
your SUPERKIT.

Digital Comp Logic & El - An introduction
to digital electronics designed specifically for the
raw beginner. If you're just starting with Digital
Electronics this is the Course for you ........... $13.95
DIGITAL COMPUTER DESIGN - A totally revised and
updated Course using the programmed learning system.
This book is not intended for beginners but is ideally
suited to engineers, technicians and hobbyists who
want to know more about digital electronics.....

DESIGNING
DIGITAL SYSTEMS

Meet the challenges of today’s incredibly rapid changes
in electronics quickly and easily. This innovative kit
is as exciting as the circuits you build and explore.

TO ORDER BY MAIL
Just send your check or money order
to the address below. Make sure you enclose your
address and specify which Courses you are ordering.
Payment must be in US Dollars drawn on major
US Bank Mass. Residents add 5% sales tax.
Company Purchase Orders alsc accepted.
PHONE ORDERS - FREE
To order by phone call (617) 664-3657 with your
credit card information. It won't cost you a dime,
because we'll deduct the cost of the call from the
cost of the Courses you order.
NO RISK GUARANTEE
There's absolutely no risk to you:. If you're not
completely satisfied, simply return your order within
30 days. We'll send you a full refund.
AIR MAIL
The prices shown include surface mail postage. For
Airmail shipment please write for additional cost,
specifying Courses to be ordered.

CAMBRIDGE
LEARNING Inc.

P.O. BOX 307, North Reading, MA 01864
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The solderless breadboard
that set the industry stand-
ard for speed, versatility and
convenience. With a capa-
city up to twenty-four 14-pin
DIPs and three regulated power
supplies (one fixed, two vari-
able), PB-203A features a large
array of sockets and bus strips
that emulates standard PC layouts.

The professional breadboard.

(For professional, hobbyist or student.)

Global Specialties’ PB-203A Proto-Board®

Permitting instant insertion and re-
moval of virtually any component from
the largest DIP to the smallest discretes.
Helping you design, assemble, test and
modify circuits almost as fast as you can
think! And built with professional durability,
for all types of applications.

Our PB-203A. Only $174* (kit $149.95%) or
PB-203 with single 5V supply, $133.* One more
reason so many people say "Proto-Board” for solder-
less breadboarding.

GLOBAL SPECIALTIES

CORPORATION

70 Fulton Terr,, New Haven, CT 06508 (203) 624-3103, TWX 710-465-1227
OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992, Europe: Phone Satfron-Walden 0799-21682, TLX 817477
Canada: Len Finkler Ltd., Downsview, Ontario

Ca“ tO”‘free fOl’ deta' |S 1- 8M'243' 6077Duringbusinesshours

*Suggested U. 5. resale. Prices. specifications subject to change without notice © Copyright 1981 Global Specialties Corporation

RADIO-ELECTRONICS
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plifier Course easily provides you with a
good refresher on op-amps. In fact, it
covers them from A to Z.

Not only does it supply the basics, but
it also reinforces those basics with a con-
stant series of review quizzes and tests.
Those quizzes and tests culminate in a
final exam for the course, which you may
return to Heath for grading. That constant
reinforcement is a good educational tech-
nique and assures that you will retain
much of what you have learned.

Reinforcement is also supplied through
a series of hands-on course experiments
that help you understand the material you
are learning. Those experiments are done
using components which Heath supplies.
Included in the course are resistors (both
1% and 5% film types); a special light-
dependent resistor; a 20K linear control;
various capacitors, including electroly-
tics, mylars, and ceramics; diodes; in-
dicators, and, of course, the op-amps.

The experiments are very beneficial to
the learning process and point to one im-
provement in the material that is notewor-
thy. In other Heath courses, the general
guidelines for circuit breadboarding are
presented and you are then left to sketch
out any further experiment layout on a
separate piece of paper. In this course,
Heath has taken the time to provide you
with a printed template to help you with
the wiring.

A nice added benefit to the course is
that it can also serve as a reference source
when you've completed it. Two appen-
dices contain some of the latest specifica-
tion sheets on many of the operational
amplifiers in common use.

What'’s needed

At this point, it is fair to note that while
the initial price for the course seems low,
it can actually work out to be quite expen-
sive for the newcomer to the electronics
business or hobby. That’s because the
course experiments use certain basic test
instruments, such as an oscilloscope, fre-
quency counter, frequency generator, and
digital multimeter. And, while all service
technicians and many hobbyists may al-
ready have access to that equipment, a
beginner may find himself spending up-
wards of 3800 to obtain all the items
needed to get the full benefit of the
course. In addition, the same breadboard/
trainer (ET-3300B) used in the other
Heath courses is used here. That trainer
costs $99.95 in kit form; $179.95 as-
sembled. It is also available in a package
consisting of the trainer kit and the course
for $129.95.

As you can see, it can be an expensive
proposition to the person without access
to the proper equipment. Keep in mind,
though, that the list of need equipment
includes only items that any reasonably
equipped workshop should have.

One last note on the value of the course
is the fact that it can earn you continuing
education credits from Heath and those



State-of-the-Art

VIDEO EQUIPMENT

Quality . Low Prices . Immediate Delivery

BP Tv TO STEREO
AUDIO ADAPTOR/

ENHANCER 31995

OUR PRICE
Easily connects to any TV and
Stereo Amplifier or simulated
stereo sound. Makes taping TV
Audio simple - TV can be located
any distance from stereo. Delivers
two channels of simulated slereo.
With noise eliminator and special
output level controls. Frequency
response: 50 Hz - 15,00 KHz.

MODEL V-1880

BP STABILIZER/IMAGE ENHANCER/
RF CONVERTER/VIDEO FADER/2-WAY
DISTRIBUTION AMPLIFIER

OUR PRICEs 1 1 995

Contains five units in one; stabilizer (video guard
remover); image enhancer, video to RF converter,
video fader, and dual output distribution amplifier.
Stabilizer Will correct entire range of copy guard
distortion such as jitter, vertical roll or black bar
travelling through picture.

Enhancer Attain best picture for your preference.

RF Converter Allows your TV sel to receive video and
audio signals from your image enhancer, guard

EW[ BP VIDEO COLOR PROCESSOR/RF CONVERTER/
STABILIZER/3-WAY DISTRIBUTION AMPLIFIER

OUR PRICE

318995

Corrects video signal
directly into tape not
just on playback.
Luminance meter
monitors brightness
levels for quality

MODEL V-1890

that can go to your TV antenna terminals.

slabilizer, video camera, computer, VCR, etc. The direct
video signal from any video component can be fed
into the V-1880 and converted to a usable RF signal

Video Fader Used to produce fade ins and outs.

recordings. Can also

copyguard.

be used between video cameras and VCR, VCR and VCR and from VCR
to TV during playback mode. Corrects off-color tapes. Center detent,
luminance, chroma, phase and audio controls. Stabilizer for removing

BP VIDEO GUARD STABILIZER
ODEL

Has sell contained A&B and bypass switch. Many
mowies, concerts and special programs lor sale or
rental are copy guarded. This removes copy guard
and allows you to make copies. Many TV sets will
not play prerecorded tapes because copy guard
causes picture 1o roll and jitter. turn 1o snow or
disappear. Video Guard Stabilizer removes copy
guard from signal

BP RF CONVERTER/MODULATOR

MODEL V-1885
S 95
ourprice 39

Allows your TV

o recewve video

and audio signals

from image en-

hancer, guard

stabilizer, video

camera, computer, VCR, elc.

The outputs ol many video

components cannot be directly hooked up to the
VHF antenna terminals on your TV sel This
problem is solved by using the Model V-1885 RF
Converter. Converts video signal from any video
component 1o adjustable RF signal at antenna
terminals. Allows your VCR output 10 feed two TV
sels at the same time, with virtually no signal loss

W Master Charge

260 Motor Parkway, Hauppauge, N.Y. 11788 i

BP VIDEO SELECTOR CENTER
MODEL V-4803 S 4995
OUR PRICE

A swilcher that can
accept 6 inpuls and
direcl them 1o 3 out-
puls, Utilizes swilch
similarto one usedon
home VCR's. You avoid
signal loss incurred by
using splitters.

JERROLD 58 CHANNEL

CORDLESS TV CONVERTER

MODEL LCC-58 (DRX 3-105) s 95

OUR PRICE 99

Receive up to 58

TV channels, Re-

rAno!e TV Control,
ftaches lo any age

or model TV in -

minutes, No tools

required, On/OH

button, Channel selection, Channel

Stepping, Fine Tuning

e

BP UHF CABLE CONVERTER
WITH FINE TUNING/46 CHANNEL

MODEL V-5746 $ 95
our price 24

Fully shielded
oscillator eliminates
hemng bone distortion.
For Beta/VHS
recording. Record &
use TV's remole
control. Complete
programming of VTR

MN.Y. State
residents add
appropnate
sales tax,

ADD FOR SHIPFING AND INSUMNCE

$251.00 1o 5mm
S501.00to 750.00.......
75|0ﬂto|ooom
over 1000.00..............

BP VIDEO GUARD STABILIZER/
RF CONVERTER

MODEL

V-1877

OUR F‘RI'CE$6995

Same as V-1875 but with a built-in RF Converler
that gives the model V-1877 an RF output which
can be fed direclly to the anlenna terminals ol a TV
sel. This enables you to remove the copy guard
from a pre-recorded tape and view it on a TV using
only a VCR

Use as an RF Converter only. Used in conjunc-
ton with your TV, you can feed direct audio and
video signals from any wideo device such as video
camera. computer, portable VCH. etc

BP IMAGE ENHANCER
MODEL V-1860

Dramatically improves
perlormance

of video

cameras

and VCR's

(off-the-air

or second

generalion y
recordings) .—‘_’.‘

by compensa- ; S 95
OUR PRICE 49

ung tor detenora-
tion of detall and

sharpness. Includes video disinbution amplifier
wilh Iwo video oulpuls

Tou (800) 645-9518

in N.Y. State call 800-832-1446
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elntash

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
Meclntosh stereo equipment in the Mcintosh catalog. In
addition you will receive an FM station directory that
covers all of North America.

———————————————

Meclntosh Laboratory Inc. RE
East Side Station P.O. Box 96

NAME
ADDRESS
CITY STATE ZIP

L e

-
r
|
| Binghamton, N.Y. 13904-0096
I
|
|
|

B o o — — —

If you are in a hurry for your catalog please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.
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RADIO-ELECTRONICS

Radio- Electronies :5-xson:

[[] Build Your Own Satellite TV Receiver .. ... §7.00 [ Special Projects (Spring 1981) .......... $4.50
[] 8-Ball Satellite TV Antenna ............. $5.00 _| Special Projects #4 (Summer 1982) ...... $4.50
[ Build Your Own Robot ................ $12.00 [ Special Projects #5 (Winter 1983) ....... $4.00
[1 TV Descrambler (January, February 1981) $3.00 [ Special Projects #6 (Spring 1983) ....... $3.50
[] Radio-Electronics back issues (1983) ... .. $3.00 [ Special Projects #7 (Summer 83) NOT AVAILABLE
(January, February 1983 not available) [C] Special Projects #8 (Winter 83) ......... $3.00
Write n issues desired [] Radio-Electronics Annual 1983 .......... $3.50
(] Radio-Electronics back issues (1982) ... .. $3.50 [J Radio-Electronics Annual 1984 . ... .. .. $2.50
(January 1982 not available) [J Radio-Electronics Annual .............. $2.50
Write in issues desired [ How to Make PC Boards ............... $2.00
1 Radio-Electronics back issues (1981) ... .. $4.00 O ALADOUE KIS ., et ieviris ensien s s $2.00
(February, March, December 1981 not available) [J Maodern Electronics (Mol. 1. #1 .......... $2.25
Write in issues desired April 1908)
[1 Etch your own PC boards .............. $3.00 [ Electro Importing Co. Catalog ........... $4.95

(1918) (176 pp)
To order any of the items indicaled above, check off the ones
you wanl. Complete the order form below, include your pay-

menl, check or money order (DO NOT SEND CASH), and mail  ARTICLE
to Radio-Electronics, Reprint Department, 200 Park Ave
South, New York, NY 10003. Please allow 4-6 weeks for
MONTH YEAR

delivery.

Ifyou need a copy of an arlicle that is in an issue we indicale Is
unavailable you can order it directly from us. We charge 50¢ PAGES
per page. Indicate the issue (month & year), pages and article

desired. Include payment in full, plus shipping and handling @ 50geach —
charge TOTAL PAGES TOTAL PRICE
MAIL T0: Radio-Electronics 1-84
Reprinl Department, 200 Park Ave. South, New York, NY 10003 All payments must be in U.S. funds
YT iR i T o e W ey = R S Bl S R N E o i (8 i e 8 S
Sales Tax. (New York Stale Resw!cnls only] N e
Shipping & Handling (U.S. & Canada only) (Includes F"%ST CLASS POSTAGEﬁ $1.00 per lIEI’ﬂ N e
All other countries ($2.00 per item, SEamMail) .. ..o ettt $
($4.00 per item. AT VA Y e s Tt Fa s st S i s b e 3
Tofal Enclosed TR : : L ; e ®
Name
Address.
City State Zip

]
(=]

credits are accepted by some colleges for
work toward a degree.

Overall, the Heath EE-10! Operational
Amplifier Course is a worthwhile instruc-
tional program and one of the best ways
we know of to learn about operational
amplifiers. R-E

Triplett Model 3550 DMM

Triplett 3550

THE, WORLD OF ELECTRONIC TECHNOLOGY
is changing so rapidly that it is hard to
imagine what tomorrow will bring. And
as electronic equipment becomes more
and more sophisticated, so must the in-
struments used to service it. That, of
course, holds true for DMM’s. Over the
years, that basic instrument has been con-
stantly upgraded and redesigned to make
test and repair procedures more simple,
less time consuming, and more accurate.
The Triplett Corporation (One Triplett
Drive, Bluffton, OH 45817) in keeping
with that trend, has introduced the model
3550, the latest in its line of DMM’s. We
thought you might like to know a little
about it.

That meter is designed for ease of use.
For instance, the eight range and function
controls are located so that they can be
operated by the hand holding the meter,
leaving the other one free for placing
probes, etc. Those probes connect to the
device through three jacks that are located
at the bottom of the case. The jacks are of
the recessed type, meaning that there is no
metal exposed when the probe is plugged

continued on page 32
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ECG212L
Suggested Price 3.25

3 ®
- ECGQG
e Semiconductors

Master Replacement Guide

® Entertainment ® Industrial ® Commercial
® Equipment Maintenance and Repair

Here's the one guide that has it all—the new ECG® Master Guide. It’s 545 pages,
packed with over 3000 ECG semiconductors that replace over 200,000 industry
numbers. And our replacements meet or exceed the specs of the original parts.
So if its ECG, you can count on it to fit and work.
Reduce equipment downtime and save yourself endless hours of parts
hunting. For everything from analog amplifiers to zener diodes, go with
replacement semiconductors from ECG. Get your new ECG Master
Guide and our “Counterpoints” product updates from your nearest

'f .t's Ecc' 't flts. distributor. For his name and number, call 1-800-225-8326 toll-free

(in Massachusetts, dial 1-617-890-6107). Or just send $3.25 for
And it works. your ECG Master Guide to Philips ECG, Inc., Dept. RE,

70 Empire Drive, West Seneca, NY 14224.
o ] =
PhilipseCG

A North American Philips Company
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BIG PERFORMANCE
Small suee

Model 240

Video Generator

e Video output for all VCR, CCTV and
Monitor Applications * 1voltinto75a
load

® RF output: CH 2, 3, 4
® Scope trigger output for V or H sync

e 10 step gray-scale staircase signal
for video circuit analysis

e 10 bar and 3 bar gated rainbow pattern
e 8 other dot, bar and line patterns

e Operates from 2 std. 9V batteries or
115VAC

e Single slide switch control

® Complete with test leads, protective
cover, AC adapter, comprehensive
instruction manual

PRICED UNDER $200.

THE 240 DOES SO MUCH
FOR SO LITTLE!

HICKOK

[ e == ——— 1
the value innovator

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue » Cleveland, Ohio 44108
(216) 541-B060 . TWX: B10-421-8286
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NEW PRODUCTS

For more details use the free
information card inside the back cover

SATELLITE EARTH STATION, offers a 24-
channel receiver with a wide range of fea-
tures. Pushbutton tuning with automatic po-
larity switching and LED digital channel
display are combined with a center/fine tun-
ing meter and signal-strength meter for pre-
cise reception. Additional features include
channel scan for rapid location of active tran-
sponders and a built-in modulator.

CIRCLE 104 ON FREE INFORMATION CARD

The antenna is eight feet high and its prime
focus-feed assembly (LNA scaler feed and
polarizer) and the downconverter are sup-
ported above the fiberglass dish by light-
weight, high-strength aluminum struts. Once
installed and aligned, the polar mount
provides full domestic satellite coverage
through a single manual (or optional remote-
control) motorized adjustment. It is designed
to withstand hurricane-force winds in excess
of 100 miles per hour.

The Satellite Earth Station is priced at
$2495.00.—Channel Master, Division of
Avnet,Inc., Ellenville, NY 12428.

TAPE DECK, the model TCD 3014 cassette
recorder has separate record and playback
heads to enable the user directly to compare
the input signal with its recorded result. User
adjustments for bias, sensitivity, and record-
head azimuth are facilitated by two built-in
test generators. Equalized peak-reading
meters with rapid attack and slow release
show the precise signal level being fed to the
tape, and eliminate the uncertain readings of

segmented-level displays. The meters show
the signal applied to the record head at all
times when in the rRecorp mode, even if the
TAPE/SOURCE switch is moved to the Tare
position. The meters only indicate the signal
from the tape when in the pLay mode.
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An 8-bit microprocessor with a 32K
EPROM memory controls all transport opera-
tions. The microprocessor allows almost any
conceivable function of scan, search, and
memory functions, all accessed by pressing
sToP and an appropriate combination of the
other transport buttons. All transport touch
sensors are multi-functional.

The model TCD 30714 is priced at
$1,395.00.—Tandberg of America, Inc., La-
briola Court, Armonk, NY 10504.

HYGRO-THERMOMETER, model DH200,
checks relative humidity from 10 to 95% and
temperature from 32 to 175 degrees F via a
remote probe, with an accuracy of +2.0%
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(RH) and +0.5 degrees F (temperature). Re-
sponse time is two to three minutes from 10 to




Amazing new solid-

state oscilloscope...
fits in the palm of your hand

CRT oscilloscopes just became

obsolete! The revolutionary new solid-state digital
LED Pocket-O-Scope does it all, in a4-ounce package you
can put in your pocket.
Easy to use. Ideal for the hobbyist or the technician. The
Pocket-O-Scope is 100% solid-state, focus and brightness
on the 210 point, high-intensity illuminated screen are elec-
tronically self-controlled. The trace is a/ways in sharp
focus. Zero and sweep positions are maintained automati-
cally. Zero-reference, or cross-over line is always centered
for full trace minimum on the screen. Automatic internal
circuitry always assures a properly positioned wave form.
4 solid-state controls do it all. The only knobs on the
Pocket-O-Scope are for positive and negative sensitivity
and for coarse and fine synchronization of the frequency
of the incoming signal. The easiest to use, full capability
scope available!
Years in development. The Pocket-O-Scope is the culmina-
tion of years of development in high technology, micro-
electronic components and digital design.
Features: All solid-state, digital design ® Hand-held or
bench operation ® High resolution 210 point, 1.5" square
display ® Battery or A/C operation with adapter ® Factory
calibrated — never requires recalibration ® Full function,
single trace capability plus 2 channel dual trace and signal
inverter ® Full
overload protec-
tion to prevent
damage to scope
® Automatic
zero voltage
centering ®
Automatic free
run or locked
image ® Auto-
matic full hor-
izontal sweep
circuit @
External
input/output
for add-on
capability
Specifications:
5 Megahertz
bandwidth
Sensitivity —
vertical,
10MV e
Accuracy
+ 3% on
wave forms —
sweep linearity +
5% e Time base
— .1 microseconds
to .5 seconds

Patent Pending

e Vertical gain — 0 to 120 volis ® Continous free run to
locked image response ® Power supply 9VDC — dual polarity
Controls: Single or dual trace ® On-off, battery-A/C ®
Sensitivity; separate pos. & neg. controls ® Sync C & Sync
F controls

Limited, 90-day warranty

No risk introductory offer. The revolutionary Pocket-O-
Scope is a development of Calvert Instruments, Inc., for
25 years a manufacturer of electrical equipment. As an
introductory offer for a limited time only, you can buy the
Pocket-O-Scope including a carrying case, A/C adapter, 3
standard “grabber” probes and 2 high voltage probes for
only $249.95, a $321 value. If you act now, you will also
receive FREE Calvert’s 200-page Comprehensive Oscillo-
scope Training Manual, a $15.95 value!
Put your Pocket-O-Scope to the test for
two weeks. And if you
decide, for any
reason, that the
Pocket-O-Scope
is not for you,
return it within
the 14-day trial
period for a prompt
refund. The training
manual will still be
yours to keep.

Mail this coupon today, or call toll-free* while
the introductory offer is still in effect.

r—
| = @ Galwert

I Instruments. Inc.
19851 Ingersoll Dr., Cleveland OH 44116 ® 216-356-2155

I Please send me:

Pocket-0-Scope(s), including carrying case, A/C adapter, standard and high
inumbsr) vOItage probes, and FREE training manual. (Batteries not included) all for
$249.95 plus $5 for postage and insurance. Ohio residents add 6.5% sales tax.

Pocket-O-Scope only with standard probes: $179.95 plus $5 postage.
Ohio Residents add 6.5% sales tax.

O My check is enclosed.

[ Please charge the credit card account checked below. (Fill in all account number
digits of the one credit card you wish to use.) RE-184

[ MasterCard OVisa

OOo000ooooooooooonn

Expiration Interbank
Dale === — = | No.
(MasterCard oaly)
Full sig |
Name. I
(plexse pring) I
Address. Apt I
{ City ]
S Zi I
L tate. — — = ip. H

*CALL TOLL-FREE §00-835-2246 EXT. 118 to order by phone, request
further information or to inquire about becoming a distributor.
In Kansas, call 800-362-242] Ext. 118. Allow 6-8 weeks for delivery.
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Outputs: 5V or 13V DC,
adiustahle A}

Zero to 7.5 amp, each voltage.

@ B - Two LED displays,
WP-709. : = TR monitor V or A—

or two DC voltmeters
Adjustable current limiting

Double-slot

Supplyst™ A _ P
power supply. BEN W Only
Power supplied: Ay $339 oo
13Vor5V, Measure circuit Measure circuit "

adjustable voltage #1 voltage #2

DC power to test logic or mobile
equipment. Another VIZ Value

HERE'S REAL PRECISION plenty for computer circuits, PA monitoring of both voltage and
Select the precise voltage you want: systems, mobile transmitters, autos, current during use. Current limiting
5V or 13V, adjustable +14V at each boats, planes. control with instant pushbutton reset.

range. Output is laboratory quality.

RibElaiessthan 10mVireak o peak HERE'S REAL CONVENIENCE The WP—?OQIis like twolprecision
0 PP lation batter th n 019, S Front panel controls for instant power supplies for a price less than
sguationpetternamy iy voltage adjustment and precise fine you might pay for one— PLUS two
HERE'S REAL POWER adjustment to within 0.1V. Two 3-digit digital DC voltmeters.
Up to 7.5 amp. at each voltage— LED displays permit continuous
™ Fully regulated, adjustable current limiting power sup-
VIZ SUpplYS plies, PLUS two built-in digital DC voltmeters in a single

d l 1 S quality unit. Digitally monitor output voltage or current,
power supplies with digital displays of voltage and current or two external voltages.

WP-705 $325.00 WP-706 $341.00

Single output Single output
0-50VDC. 0-2A 0-25VDC. 0-4A.

WP-707 $423.00 WP-708 $489.00

g Dual output Triple output Two 0-20VDC, 0-2A. |
5 ee 1 i Two 0-25VDC. 0-2A. One 5VDC, 0-4A.

VIZ DC power supplies

Fully regulated, continuously adjustable voltage
outputs with short circuit protection
Analog meters and overload indicators.

. e iz !

‘mamit sy
Single WP-703A Single WP-T04A
0-20VDC. (0-500mA $119.00 0-40VDC. 0-250mA $125.95

VIZ RELIABILITY

VIZ is a 50 year-old company. Our instruments are
fully warranted, parts and |abor, for a year.

\“Z All items tested to NBS standards. We offer service and parts

DUﬂ' WP-702A TWO 0-20VDC. 0-200mA s1 67 00 availability for a minimum of ten years._ Over 15 repair depots in U.S.A.

Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor nearest you

Look to VIZ for value, quality, availability.
Over 70 instruments in the line— PLUS full accessories.

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144
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50% RH and three to five minutes from 50 to
90% RH. It is supplied complete with remote
probe, carrying case, and battery. The model
DH200 is priced at $249.00.—Pacer Indus-
tries, Inc., 1450 First Avenue, Chippewa
Falls, WI 54729.

COMPUTER SYSTEM, the Jupiter Ace
4000, uses the FORTH programming lan-
guage and can serve as an intelligent pro-
grammable controller when combined with
interfaces suitable for control of DC or AC
power.

The basic machine includes the Z80A mi-
croprocessor operating at 3.25 MHz, an im-
plementation of the FORTH 79 standard in
ROM, and an internal timer. User RAM is
expandable to 51K. It supports a text mode of
32 columns by 24 lines and a low-resolution
graphics mode of 64 by 46 pixels. A 256- by
192-pixel mode is also available. The ma-
chine can be directly connected to video
monitors.

The Jupiter ACE 4000 has 40 moving keys
with auto repeat, caps lock, and alternate
functions. Sound is available through an inter-
nal speaker. A high-speed cassette interface
provides program and data storage.
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Expansion capability has been provided
through direct connection to the Z80A bus
from a rear-panel connector. ROM, RAM, or
peripherals can be connected to the expan-
sion port. The FORTH words IN and OUT can
directly address peripherals at assigned port
numbers.

The Jupiter ACE 4000 is priced at $175.00.
The book, Jupiter Ace—FORTH Program-
ming, is available for $14.95 separately.—
Computer Distribution Associates, 17
South Main Street, Pittsford, NY 14534.

RECEIVERS, model KR-950 (shown) and
model KR-930 are computerized AM/FM
stereo receivers, featuring digital quartz-PLL
synthesizer tuning systems, digital two-deck
tape dubbing/monitoring, dual speaker-sys-
tem capability (A, B, A+ B), and headphone
jacks. The tuner sections provide presets for
six FM and six AM stations, and automatic
scan tuning.

The model KR-950 delivers 80 watts per
channel, minimum RMS, both channels driv-
en at 8 ohms from 20 to 20,000 Hz with no
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more than 0.01% harmonic distortion. FM
sensitivity is 1.9 uV; signal-to-noise ratio is 80
dB in mono, 76 dB in stereo. It is priced at
$530.00.

The model KR-930 has a minimum output
of 50 watts per channel RMS, both channels
driven at 8 ohms, with no more than 0.05%
THD. FM sensitivity is 1.9 pV and signal-to-
noise ratio is 80 dB (mono) and 76 dB (ster-
€o). Itis priced at $380.00.—Kenwood, 1315
East Watsoncenter Road, Carson, CA 90745.

LIGHTING INSTRUMENT, model MX114, is
a combination fluorescent lamp with a 5-inch,
3 x distortion-free magnifying lens. It is con-
structed of heavy-duty metal, fully adjustable
to any angle, with a maximum reach of 45
inches. Included with the lamp is a 22-watt
circline fluorescent light and a heavy-duty

Y
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clamp-type mounting bracket. The model
MX114 is priced at $79.95.—Ora Elec-
tronics, 18215 Parthenia St., Northridge, CA
91325.

PLOTTERS, model HP 7475A (shown at right
in photo) and model HP 7470A (shown at left
in photo) are compatible with personal com-
puters from Apple, IBM, Hewlett-Packard,
and many others.

R Y e L - -
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The model HP 7475A accepts 11 x 17-inch
paper, 82 x 11-inch paper, and overhead-
transparency film. With its six-pen carousel,
the plotter can produce a variety of multicolor
pie, bar, line, and text charts. Resolution is as
fine as 0.001 inches.

Pens are selected from the carousel by
either front-panel controls or program com-
mands. When returned to the carousel, pens
are capped automatically to prevent dry-out.
A variety of pen colors and widths is available.
continued on page 114

i

New from
B&K-PRECISION N

\
\

Auto/manual
ranging DMM:s

575

Model 2806
= Autoranging on volts and ohms

= Manual ranging on amps

m (.7% DC accuracy

= 500 hour battery life

= Continuity test beeper

= Diode check

= Transient and overload protected
= High energy fuse

Model 2807 $115

Manual or autoranging on volts and ohms
with 0.5% DC accuracy.

Model 2816 $150
Same features as 2807 with 0.25% DC
accuracy.

For more information contact your
B&K-PRECISION
distributor or write for specifications.

o4 PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 - 312/889-9087

International Sales. 6460 W. Cortiand St.. Chicago. IL 60635

anadian Sales: Atlas Electronics. Ontario

South and Central American Sales,
Empire Exporters, Plainview, NY 11803

v
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RADIO-ELECTRONICS
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The Most
Valuable Tool

on Your
Workbench

e - - R
A practical,,
all-inclusive
guide to the
fundamentals of [ ..

electronics practice!

“All of the information needed for a basic understanding of almost any
electronic device or circuit,” says Radio Electronics.

A complete self-study course in electronics, this incredibly thorough

sourcebook covers everything from atoms and electrons to the newest
computer and digital electronics technology!

An ideal reference for every hobbyist and experimenter, it's arranged in
logical chapter groupings by topic so you can quickly and easily locate
exactly the information you need when you need it!

Packed with hands-on experiments that demonstrate how electronics
theories work in real life applications . .. 530 information-filled pages and
more than 700 clear, concise drawings, illustrations, and schematic dia-
grams!

Save 209% by ordering your copy of Basic Electronics Theory now,
during this special Limited-time offer!
Order by mail, or Call Toll Free 800-233-1128 (Alaska, Hawaii, and Pennsylvania Call Direct:

717-794-2191)
10-Day FREE Trial Offer
Examine FREE for 10 Days. If not completely satisfied, return the book.
You'll pay nothing, owe nothing.
P.O. Box 40, Blue Ridge Summit, Pa. 17214 |

i Please send me Basic Electronics Theory With Projects & Experi-

i ments (Order No. 1338H), a regular $19.95 value for $15.95. (Limited i
Time Offer)

IBiimes (plus postage and handling) i
Checkenclosedfor$ ______ (TAB pays postage and handling) [
Charge my ] VISA [0 MasterCard (TAB pays postage and handling) i

[ Account No. Expires

| Signature

I Name

I Address

I city/state/zip

Pa add 6% sales tax. Foreign customers must pay in advance in U.S. doliars. RET-14B
LR § B 0§ § - F -f- _§-_§ _J-J J R QB Q- _J R —F-—) ]
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EQUIPMENT REPORTS

continued from page 26

in. In addition, when plugged in, the
probes seat firmly, making it difficult to
accidently unplug them. The probes that
come with the meter have a protective
collar for working safely with high volt-
ages, and sharp tips to make good contact
on PC boards, etc.

All measurements are shown on a
large, 3!s-digit LCD readout. Decimal-
point placement is automatic. Display an-
nunciators include polarity and low bat-
tery. Battery life is claimed to be 200
hours with a standard nine-volt transistor-
radio-type battery, or longer if alkaline
units are used.

Looking more closely at the controls,
two of them (located at the top and bottom
of the row of pushbutton switches) are
used to select the functions. The bottom
switch is used to select whether current/
voltage or resistance is to be measured;
whether current or voltage is to be mea-
sured is determined by which of the input
(MA or va) jacks the positive lead is con-
nected to.

The top switch is used to set the meter
to measure either AC or DC voltage or
current. Also, when measuring resis-
tance, the top switch is used to set the
meter to either the ni v or Lo v mode. In
the 11 v mode, the meter has an output of
3 volts: that’s enough to turn on any diode
or transistor junction without damaging
the device. That mode is useful for testing
diodes, transistors, etc. In the Lo v mode,
the meter has an output of 0.26 volt; that is
useful for testing circuits that contain
semiconductors such as diodes and tran-
sistors because that low voltage level will
not turn on a junction,

The remaining six switches are used for
range selection. The meter measures AC
and DC current in 5 ranges, from 200p.A
to 2000 mA, full scale. Resistance is mea-
sured over 6 ranges, from 200 ohms to 20
megohms, full scale. Turning to voltage,
itis measured over 5 ranges, from 200mV
to 1000 DC (750 AC). full scale.

Every range, including the resistance
ranges, is overload protected to 250-volts
RMS according to the manufacturer. The
meter’s accuracy is claimed to 0.25%.
The response time is good for a meter of
this type, varying between one and eight
seconds. depending on the function and
range.

The attractive tan case is made of high-
impact plastic. There is a flip-out bail in
the rear for bench use.

The instruction manual is simple, yet
contains all the information most users
are likely to need including a schematic
and parts list. The meter is covered by a
one-year limited warranty.

All-in-all, the model 3550 is a very
useful little instrument for the hobbyist or
technician. It carries a suggested list price
of $85. R-E
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AC/DC 2000
OHM/VOLTMETER
MULTITESTER

This ml‘m size, battery-operated
mult rhas 15 selector
ioads Priec o oboyit ond
leads. nd
technicians who like a bargain,

ms'|7°3

Model UM 20

3% DIGIT LOW-COST
VOLT/OHM MILLIAMMETER
This low-cost digital meter has: 10
Mouonm input impedance AC&DC, with

accurocy aof DCV =+ 0.8% £ 1 digit, ACV i
+ 1.2% = 2 digits. It has outo polarity, -
outo zero and 24 ranges. Fuse overioad L,
protection, test leads, battery and °
camying case included of this low price. |

|

v 11

Model MD 100

PRECISION DMM WITH
+.25% DCV ACCURACY AT
THIS LOW, LOW PRICE

More faatures for this price than you
would imagine: 10 amp range, AC and
DC, extended 2,000 hour battery life,
250 mV for In-circult resistance
meosurement, 2.8 Volfs for diode
festing on “Ohms.” Heavy-duty test
lsads and carrying cose included.

$9'| 88

Model MD210

Here's the new low-cost Simpson |
470 meter you've heard so much

obout! With 0.15% DCV occuracy - =i
and full measurement capability — (7] S
100 mV to 1000 VDC, 100 mV to 2
750 VAC, 0.102 to 19.99 Mq, AC/
DC current up to 10A, plus o full S
line of available occessories. Battery, =i T
test leods and manual included, - ;

Mods in USA ‘

-8 2
=L
Model 470 d

NEW CIRCUITMATE DMM's
from BECKMAN
r_-‘t Features .8% DC Voits accuracy, 5 AC/
DC ranges, 6 resistance ranges, diode
| n‘ test function, plus the Kind of quality
| you'd expect from Beckman.
| ‘ only 69
o Model DM40
ple e |
[ ——— ||‘_?.. q |—F|
(| L | |
Fealures 5% DC Volis accuracy, 5 =l
AC/DC Volts ranges, 6 curent =) 1 |
ranges, 6 resistance ranges, diode ¢

tast, continuity beeper, and
Backman quality of this very low
ice,

58988

Model DM45

ALL ITEMS CARRY FULL

NEW!

PS101 A LOW-COST, QUALITY
! S ] 1 988 TRIPLE-REGULATED
POWER SUPPLYIII

Des!ﬂrleﬂ for hard-fo-pleasa, but budx: -minded lab
and h DC friple regulated

voriable power supply has all the features you could ask for,
plus o full 1 year monufocturers warranty:

3

ufs:
O‘F“F?ted 5VDC £ 0.2V
2 variable <1% V to =15 VDG
Polarity: floating: can be used as pos. or neg.
Ripple less than 10mV at full load
Regulation < 1% no load to full lood
Line reguiation < 0.2% 108 VAC to 135 VAC.

NO

REQUIRED

BURGLAR ALARM

Ideal for

burglar alarm requires no instaliation.
Just plug it in, enter your secret code

through

Full battery bock-u,
square foot area.
alarm, or odd the external hom (shown)
05 an accessory. Enfry and exit delays—
5-minute automatic shut-off and alarm

INSTALLATION

*109%8

Model ULTRAR

SP-1212 External
Horn Option $24.88

home or office, this ultrasonic

the push-buttons for operation.
. Covers up 10 600
as own intemal

Currant:
Fixed supply 1.0 o
Variable supplies 0. ump max.
Protection built in, cument limiting, with thermal shutdown.
Powar: 108-135 VAC.
Dimensions: 84" x 3% " x T¥" (WxHxD)
Wood grain finished metol case.
Weight: 4 Ibs, 9 ozs.
Lighted on/off power switch, easy-to-read \ and large
binding posts.
Warranty: one year full replacement wamranty from date of
purchase.

e 0-300 Boud compatible with most
fime-shared computer systems

e Full duplex operation

® RS232C connector interface

» Carrier Detect indication

L]

.

LIST PRICE
$99.95
Model MM-100

79%

Top quality at this low, low price
Answer/Originate/Off select switch

AC LINE SI.IRGE SI.IPPRESSOI!S
Promi your delicate ]
and AC ling surunu

Spikes suppressed 6,000 Amps, max. energy absorbed 50
JOULES, ;plg‘s clamping storts 184V, max. spike voltage

s s7Qw
38588
53788

Model 010
5 outlefs

Model 012
1 outlet

memory. e ry N
SPECO Vi TT{
HI-FI/STEREO/ =m0 | \
:IG SO;IKHSD CROSSOVER g M
: $ 88 YRy
?u"ﬁuﬁag-ww 10 YA / j
C N EACHG < v
HN3-100 )
it o] A\

HN3-200 (shown) s
200 Watt 3-Way
Crossover Network

PROFESSIONAL QUALITY PA AMPLIFIERS

Model PAT-30
30 Watts Music Power

50-18,000 Hz Freq. Re 88
4 Controls (MIC- ?u'mc g AUX & TONE) 1 1 7
Model PAT-60
60 Watts Music Power

!00 20,000 Hz Freq. Response
oanrrnrs (MIC-1, MIC-2, AUX (Fader) &

Modol PAT-120 (shown)

120 Watts Music Power

50-20,000 Hz Freq. Response

6 Controls (MIC-1, MIC-2, VOLUME
(Master), BASS, TREBLE & ALX (Fader) )

ELECTRONIKCS
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MANUFACTURER'S \/ M Py
WARRANTY PLUS OUR 4
e =008y Halls Rd. - P.O. Box 624 - Old Lyme, CT 06371
GUARANTEE! TERMS: L1.S. funds, Visa, Amax, MC, Order, Check (allow 2 weeks 1o clear). CT residants

' R D
'sal.w. nrdhuﬂnudnmumsi ! for oders under $100, odd $7 for orders
over $100 (air freight exiro).

EACH

*147%
2717

-luslefCun:

TELEPHONE ORDERS
FILLED FAST! ORDER
DESK OPEN FROM 9
AM.TO 5 P.M. EST. CALL
(203) 434-8308.

SMERicapy
SPRESs Carg

A
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At CIE,you get electronics
career training from specialists.

If you're interested in learning how to fix air conditioning,
service cars or install heating systems— talk to some other
school. But if you’re serious about electronics... even earning an
Associate Degree... come to CIE —The Electronics Specialists.



Why trust your education
and career future to any-

ing less than a specialist?

You shouldn’t. And you
certainly don’t have to.

If you talked to some of our
graduates, chances are you'd find
a lot of them shopped around
for their training. They pretty
much knew what was available.
And they picked CIE as
number one.

Be sure to shop around.
Because, frankly, CIE isn't for
everyone.

There are other options for the
hobbyist. If you're the ambitious
type—with serious career goals in
electronics—take a close look at

what we’ve planned for you at CIE.

What you should look
for first.

Part of what makes electronics
so interesting is it’s based on
scientific discoveries—on ideas!
So the first thing to look for is a
program that starts with ideas
and builds on them!

That's what happens with CIE’s
Auto-Programmed®Lessons.
Each lesson takes one or two prin-
ciples and helps you master them
—before you start using them!
How _prz‘t?ctical is the

This is the next big important
question. After all, your career
will be built on what you can do—
and on how well you do it.

Here are ways some of CIE’s
career courses help you get your
“hands-on” training...

With CIE’s Personal
Training Laboratory...

you learn and review the basics—
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you get your own
5MH:, solid-state
oscilloscope, you take some
real professional steps. You use
it as a doctor uses an X-ray
machine—to “read” waveform
patterns...lock them in...study,
understand and interpret them!
When you get your Digital
Learning Laboratory, you'll

be into digital theory—essential
training today for anyone who
wants to keep pace with the state
of the art of electronics. With
CIE’s Digital Lab, you'll be
applying in dozens of fascinating
ways the theory you've learned.
For example, you'll compare
analog and digital devices. You’ll
learn to make binary to decimal
conversions and to work with
semiconductor devices and
circuits. You'll see how digital
equipment is vital to today’s
exciting, growing fields such as
security... where digital theory
provides the brains for space-age
$amuaﬁlsl{)éotect1v&gev1ces
ou’ our Microproc-
essor '[hm‘&g Laboratory,
a working microcomputer—from
“scratch.” You'll also learn how
to program and interface it with
displays, memories, switches,
and more.
Earn An Associate Degree
from CIE.

One of the best credentials
you can have in electronics
—or any other career field
—is a college degree. That's
why CIE gives you the op-
portunity to earn an
Associate in Apphed
Science <

in Electronics Engineering Tech-
nology. 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
overnment-administered FCC
Federal Communications
Commission) Radiotelephone
License, General Class. It can be
a real mark in your favor...
government-certified proof of
your specific knowledge and
skills.
Shop around...but send for
CIE’s free school catalog
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NEW IDEAS

Sliding-tone doorbell

HAVE YOU EVER BEEN STARTLED BY YOUR
own doorbell? I have heard some door-
bells that are so harsh and startling that
they are sure to wreck anyone's nerves.
But my doorbell is not of that type—at
least not any more.

But if your bell is of that type, don’t
despair. I'll show you a way to prevent
your quiet home from being disturbed.
You can replace your harsh-sounding,
nerve-wracking bell with what I'll call a
“mild dose of sound stimulation.” When
the doorbell is pushed, you'll hear a low
tone that will “slide up” to a higher fre-
quency.

Figure 1 shows the sliding-tone door-
bell circuit. It's made up of two main
parts: an AF (Audio Frequency) oscillator
and a variable resistance.

The frequency of the AF oscillator is
determined by two factors. The first is the
value of the coupling capacitor, C1. The
second is the value of the resistance con-
nected between the base of Q1 and
ground. That resistance, which we’ll call
Ryg: is equal to (R1+R2) || R3.

When either of those two factors in-
creases, the frequency of oscillation will

decrease. Thus, whenever R or Cl de-
creases, the frequency will increase.

First, assume that S1 is closed and R2
has been adjusted to produce a pleasant,
low-frequency tone. Capacitor C3 will
charge through R6 until it reaches such a
voltage that will cause diode DI to con-
duct. When that happens, the value of
Ry is paralleled by R4, Thus, because
the total resistance Ry decreases, the
output tone slides up in frequency. Capac-
itor C3 will continue to charge until the
voltage across D2 and D3 causes those
diodes to conduct. Then Ry is paralleled
also by R3, the total resistance again de-
creases, and the oscillator’s frequency
again increases.

If you're not satisfied with how the
“bell” sounds, there are several things
you can do. First, if you want to change
the tone variation, feel free to try different
values for R2, R4, and R5. And if you
want to vary the sliding speed of the tone,
then you can try different values of R6.

As with the rest of this easy-to-build
circuit, the transistor types are not crit-
ical. Feel free to experiment!—Tseng C.
Liao
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“One more stunt like this and I'll cut your modem cord!”

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
eamn $25. In addition, 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 positions in the vertical plane,
giving you a full ten-inch height adjustment for
comfortable working.

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

Title of Idea

Signature

Print Name Date

Street

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

200 Park Ave. South,

New York, NY 10003
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Hot VAC Desoldering System

Reg $599.95
= 4 OUR SPECIAL PRICE

UNGAR DESOLDERING & SOLDERING

Special Pricing... Special Free Offer

Electronic Temperature
Controlled Soldering System

with Built-in Controller

5379%
\ FREES

Model 4000
Built-in vacuum pump eliminates the need for shop air. Compact design and portability
make it ideal for use at any location where there is an AC electnical plug-in oullet,
Self-Contained, Super-Quiet Air Pumq_;]The Vacuum pump is not only Vlﬁu?‘lg'
mainienance free, il is remarkably quiel The pump operales only when the handle swilch is
actuated

Temperature Control: Variable solid-state control that adjusts the lip lemperature from
500" - 1000°F. An electric circuil assures that transient spikes are Iully suppressed thereby
making the system safe for desoldering vollage-sensitive components.

toLL rree (800) 649- 9518

260 Motor Parkway, Hauppauge, N.Y. 11788

in N.Y. State B0O0O-832-1446
B VISA B COD H Master Charge

s $8995

with p"‘“
ungaf

Model 9100' !

Includes: base unil with built-in controller, micro-size handle with THERMO-DURIC
heater, 1/16" #3012 screwdriver tip, sponge and lip tray, sponge, and Iron Holder.
A low cost altemative in an operator-adjusiable, temperalure controlled soldering
syslem.

* Electronic, legg:etalure control for maximum precision @ Temperalure is
operalor- adjusmble from 400°F to 800 F e Continuous, vanable control so you can
select the exacl temperalure you need ® Neon “on-off” light @ Iron Holder can be
right- or lelt-hand mounted to accommodate all operators.

ADD FOR SHIPPING AND INSURANCE
$250.00....%$4.50
$251.00 to 500.00.

6.50

B Money Order N.Y. State residents add  501.00 to 750.00.... 8.50
W Check appropriate sales tax. 751.00 to 1000.00 ....12.50
COD's extra (required 25% deposit) over 1000.00............15.00

(el

for & limited time oY

260 Motor Parkway, Hauppauge, N.Y. 11788

FORDHAM DISGOUNTS DISGOUNT
PRIGES ON HITAGHI SCOPES

60 MHz DUAL TRACE
DELAYED SWEEP

High sensitivity ® 1 mV/div

(10 MHz) ® 5 ns/div sweep rate
® 3rd channel display (trigger
view) @ Variable trigger hold-off
® Full TV trig-

ing ® Singl OUR PRICE '
a8 AU Model 650F
= 5995
35 MHz DUAL TRACE SIGNAL DELAY LINE cogection,
WITH PROBES
Veglcal ssns_i!iwtv 5r\1; L\_-j".-‘a:?n.-' 1?1 SSV;'GN
1m V/divto 1 V/div with 5X
SDiier© oo moes AU 100 MHz QUAD TRACE
matic, Normal, TV {(+), TV(—). ¥ DELAYED SWEEP
REG $895 jl Lal(g}& bright 8x10 cm smcgen 3,
’ =11 e Quad t tion/Ch1, Ch2,
OUR PRICE i . ! Atri;g?er éiﬁeéjﬁfggé? e High |
$ 95 { sensitity 500 4 V/dv (5 MH2) |
L]
l triggl:arlng. OUR PRICE Model V-1050-F |
: Model V-352F s 95
o 1269
WITH PROBES
TOLL FREE [800] 645 9518 in N.Y. State 800-832-1446 R o e o eANCE
B VISA B COD B Master Charge $251.00to 500.00......6.50

B Money Order N.Y. State residentsadd 501.00to 750.00.... 8.50
B Check appropriate sales tax. 751.00 to 1000.00 ....12.50
COD's extra (required 25% deposit) over 1000.00............ 15.00
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Where's Your ELECTRONICS Career Headed?
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) your move!

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
2500 South La Cienega Blvd.
P. O. Box 35499
Los Angeles, CA 90035

RADIO-ELECTRONICS
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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.

We are located at 2500 S. LaCienega Blvd.,
Los Angeles, California, but for faster response
please use our mailing address: P. O. Box 35499,
Los Angeles, CA 90035.

B greTos il

Grantham College of Engineering  1-84
P. O. Box 35499, Los Angeles, CA 90035

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

Name Age

|
Address
City. State Zip.




G-QUAM

AM
STERED

CONVERTER

MARTY BERGAN"

AM stereo broadcasting is now well under way and more stations are beginning stereo
broadcasts every week. Hear for yourself what all the fuss is about by converting your AM radio
to receive C-QUAM stereo broadcasts.

STEREO BROADCASTING BY AM RADIO
stations was authorized in March, 1982 by
the Federal Communications Commis-
sion (FCC). AM broadcasters hoped that
the introduction of stereo would help to
bring back many of the listeners they lost
to FM radio. If you want to find out what
AM stereo sounds like. it's easier than you
think. You don't have to go out and buy
some special receiver—you can convert
your present AM radio to receive stereo
C-QUAM broadcasts.

The C-QUAM system. designed by
Motorola. is one of four systems that the
FCC authorized for AM stereo broadcast-
ing. (The Commission declined to deter-
mine which of several competing
technologies would become the industry
standard and instead took a “‘wait-and-
see’” attitude. In that way, the marketplace
could decide which system would be-
come the standard. ) In this article, we will
take a look at what the C-QUAM system
is and then we'll look at how an AM radio

*Linear Applications, Motorola Inc., Semiconductor
Products Sector

can be converted to decode stereo.

Let’s say right from the start. though,
that many radios are simply not capable of
handling stereo. We'll explain the reasons
for that and we’ll explain ways around
some of the problems. Because AM radi-
os now on the market were not designed to
accommodate stereo requirements. you
might convert a radio but then be disap-
pointed by the results. We'll give you
some pointers on how to choose a good
candidate for conversion.

Each of the hundreds of radio designs
will probably behave and sound a little
different. But each radio’s problems can
be resolved with the right know-how and
test equipment. For those of you who are
not equipped to handle such problems.
the stereo conversion may be a disap-
pointment, and you might be better off to
wait a few months until the AM sterco
receivers become available in the market-
place. But if you want to learn about this
new system. and you have a good receiver
to start with, then the conversion de-
scribed here should be accomplished easi-
lv and successfully.

What is C-QUAM?

C-QUAM is an acronym for Compati-
ble QUadrature Amplitude Modulation.
That's certainly a mouthfull—let’s see
what it means. The most important word
there is compatible. That means that any
ordinary (monaural) AM radio can re-
ceive a C-QUAM broadcast and produce
the same results as it would if it received a
monaural signal. In other words. the C-
QUAM system does not make standard
radios obsolete—as is necessary to gain
FCC approval. C-QUAM is a quadrature
system. That means that it somehow uses
the relationship between two periodic
functions that differ in phase by 90"
We'll take a closer look at that shortly. But
let’s first say that the final term in the
acronvm indicates that the transmitted
signal is amplitude-modulated by each of
the two periodic functions that we just
mentioned.

A quadrature system combines and
transmits two signals that are 90° out-of-
phase with each other. Of course. those
two signals must be separated again at the
receiver. and that’s the purpose of this
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5. 1—YOU CAN T of a quadrature trans-
mitter as one actually made up of two transmit-
ters that are out of phase by 90°.

decoder. AM stereo is not the only place
that quadrature modulation is used. For
example, color information for TV broad-
casts is transmitted in a similar way.

You can think of the quadrature trans-
mitting system as one with two transmit-
ters, as shown in Fig. 1. One transmitter is
a standard AM transmitter at, say, zero
phase. It transmits a carrier as well as
sidebands that contain audio information
(the I sidebands). The second transmitter
operates 90° out-of-phase with the other.
Because a carrier already exists to provide
a phase reference for the receiver, we do
not want another to be generated. So the
second transmitter cancels out the carrier
and produces only sidebands (the Q side-
bands). Now, since those Q sidebands are
generated from a carrier that is 90° out-of-
phase from the original carrier, they are
90° out-of-phase with the I sidebands. In
other words, the I and Q sidebands are in
quadrature.

What information do the I and Q side-
bands contain? The 1 sidebands contain
the sum of the left- and right-channel au-
dio information, or L +R signals. The Q
sidebands contain the difference of the
information of the two audio channels, or
L —R signals.

There is a problem with quadrature-
modulated signals, though. They produce
distortion in the envelope detectors of nor-
mal AM radios. So a quadrature stereo
system is not compatible with existing
radios. That’s because the envelope detec-
tors in normal AM radios don't see the I
and Q sidebands separately—they see the
sum of the two, as shown in Fig. 2-a. One
vector represents the L+R information
that is modulated on the carrier (at what
we’ll call 0°). The other vector is the The
L —R information that’s modulated on the
suppressed carrier (at what we’ll call 90°).
The magnitude of the sum of those two
vectors—which the receiver’s envelope
detector sees—is:

JA+R+R)Z + (L—-RE

However, the envelope detector in a stan-
dard AM radio expects to see simply the

L+R
A
F T T The
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FIG. 2—QUADRATURE SIGNALS are not di-
rectly compatible with the detectors used in AM
radios. Therefore, they must be converted into
signals that will not produce distortion.

the carrier and the left- and right-channel
audio, or 1+L+R. That difference or
error is the cause of the distortion or in-
compatibility problem.

Motorola found, however, that they

could eliminate that error by multiplying
each carrier axis by the cosine of the angle
that resulted from the addition of the
L+Rand L —R signals. Figure 2-b shows
that when that is done, the result is the
1 +L + R that we want—the standard AM
radio sees this signal as the same signal
received from a monaural AM broadcast.
Thus we have complete compatibility.

The C-QUAM system adds a 25-Hz
pilot tone to the L — R information at 4%
modulation that serves several purposes.
It signifies that a stereo transmission is
present; it permits decoding of the L—R
signal, and it aids in control of mono-
stereo switching.

The MC13020P

The MCI13020P decoder IC is housed
in a 20-pin, standard dual in-line pack-
age, or DIP. A block diagram of the IC is
shown in Fig. 3. The associated circuitry
needed to build a complete decoder is
made up of inexpensive components,
and, in most cases, no coils or adjust-
ments are necessary. A schematic of the
decoder circuit is shown in Fig. 4. The
schematic does not show the exact con-
nection of the C-QUAM decoder circuit
to the radio to be converted, or an exact
external-oscillator circuit. But we'll give
details later.

Taking an overall look at the block dia-
gram of the decoder IC (Fig. 3), we see
that the decoder takes the output of the
AM IF amplifier, decodes the C-QUAM
signal, and provides left- and right-chan-
nel audio outputs. In the absence of a
good stereo signal, it will produce an un-
degraded monaural output from both
channels.

1+L+R |

1/cost

0° 1+L+R

L-R

90°

INTERNAL
PART OF
ACTIVE
BAND-PASS
FILTER
(25Hz)

40022

FIG. 3—A BLOCK DIAGRAM of the MC13020 AM-stereo decoder IC.



% L :
1002 5] 001 5
3 Ic1
' MC13020P
nﬂ_ 17 16 11 13 pg 18] Ry 12
—--I- :.I_,- 220K | 100K
619 | USC' LLQTUR Y ‘1"-‘1‘,7 A'A'.L'
 CIRCUIT ol G5
<30~ TEETexT AT 41 4
Ttl 33/10V w~;|(~—~'
nFecgwsas o1 'na R0
|F AMP 0033 "lﬁﬂﬂ _ 91082 é C1E
S I_— RI4 SRIZ E Rz [v AT
4300 < 5.6K 16K
+VGC 9 "‘V‘Y A+ ‘v‘v‘v s
8V Bleee c18 c17
T B ‘_ Iu,,.; I.Z.‘Z,uF
1c2 | = =7 =
i 2 240 0
I EE ey =
5V ¢ 4&“‘ T 1ov
13K *SEE TEXT

FIG. 4—THE SCHEMATIC OF THE decoder shown here does not show the VCO circuit.

The first step in decoding the stereo
information is to convert C-QUAM to
QUAM. That conversion is accomplished
by comparing the outputs of the envelope
detector and the I (L +R) detector in the
error detector. Let's say, for example, that
the incoming signal is monaural. Then it
consists only of L+R information, and
the envelope detector and [ detector see
the same signal. Therefore the error detec-
tor does not produce an error signal.
However, when the incoming signal is
stereo, there will be an error signal pro-
duced. That’s because the envelope detec-
tor sees the same signal as it did before—
the sum of the [+L+R and L—R sig-
nals—because it is not sensitive to the
phase modulation. But the | detector—
because it is sensitive to phase modula-
tion—sees only the 1 +L+R informa-
tion. When both signals are sent to the
error detector, a 1/cosB correction factor is
produced.

In the variable-gain block, the incom-
ing C-QUAM signal is multiplied by that
I/cosB factor. The resulting product is a
conventional quadrature or QUAM sig-
nal—not the C-QUAM that is compatible
with standard AM-radio envelope detec-
tors. It can be detected (synchronously)
by conventional means.

The process to detect or demodulate the
conventional quadrature signal involves
first deriving a reference phase from the
transmitted signal. That’s the purpose of
the phase-locked-loop (PLL) that we'll
now describe. The phase detector is a
product detector—its output is equal to
the product of the two input signal volt-
ages (in this case, a reference carrier from
the VCO and the QUAM signal from the
variable-gain block). If the two signals are

of the same frequency and 90° out of
phase, the DC output of the detector will
be zero. That DC output of the phase
detector is fed back to the VCO as an error
signal. Thus, the frequency of the VCO
“zeros in”" and locks on the input carrier
frequency and we have our phase refer-
ence to the [ and Q demodulators.

The internal VCO operates at eight
times the IF input frequency. That ensures
that the VCO'’s frequency is outside the
AM band, even if the receiver’s IF is 262
kHz. (Typically, a 450-kHz IF is used
with synthesized front ends. But the IF of
many auto radios—even if synthesized—
is 262.5 kHz.) A 450-kHz IF places the
VCO at 3.6 MHz, so you can use an
economic ceramic resonator instead of a
crystal. (See the Parts List.) But, as we
mentioned before, the oscillator config-
uration will be discussed later in the text.

In the PLL filter at pin 19, CI0 is the
primary factor setting a loop corner fre-
quency of 8-10 Hz. An internally control-
led fast pull-in is provided. (Pull-in time is
the time required for achieving synchro-
nization in a phase-locked loop.) Resistor
R6 slightly overdamps the control loop,
and CI1 prevents high-frequency in-
stability. The value of C10 can be in-
creased to 68 wF to lower the filter corner
frequency—that may be necessary to ac-
commodate synthesized receivers. It may
also be necessary if the filter affects the
25-Hz pilot signal (which must be 0.5 to
0.7 volts P-P at pin 14.). Resistor R6 may
also affect the pilot amplitude, and can be
decreased slightly if it’s necessary to in-
crease the pilot voltage to the required
level.

The level detector senses carrier level
and operates on the Q AGC block to

provide a constant amplitude of the 25-Hz
pilot signal at pin 1. It also sends infor-
mation on signal strength to the pilot de-
coder.

The Q AGC output drives a low-pass
filter, made up of a 400-ohm internal re-
sistor, C18, and R15. From that point, an
active filter (made up of both internal and
external components) is coupled to the
pilot decoder, pin 14, and another low-
pass filter is connected to the co-channel
input, pin 12.

Stereo/mono switching

A 50% reduction in the level of the 25-
Hz pilot signal sent to the pilot-decode
circuit will cause the system to go to mon-
aural. A signal at a selected level to the co-
channel input will also cause the system
to go into its monaural mode.

That co-channel input signal contains
any low-frequency beat notes caused by
interference from a source very close in
frequency to the desired signal. The level
of the input that will cause the pilot-de-
code circuit to go into monaural can be
adjusted by changing R11. The values that
are shown in the schematic set the “trip”
level at about 7% modulation.

The pilot decoder has two modes of
operation. On a strong signal, the decoder
will switch to stereo after it sees seven
consecutive cycles of the 25-Hz pilot
waveform. When conditions are bad, pilot
decoder detects the interference and waits
until it sees thirty-seven consecutive cy-
cles of the 25-Hz pilot (that takes about
1.5 seconds) before it goes into the sterco
mode. (In a frequency-synthesized radio,
the logic that mutes the audio during tun-
ing can be connected to pin 9 of the de-
coder to hold that pin low until the
synthesizer and decoder have locked onto
a new signal.) When pin 9 is held low, the
decoder is held in its monaural mode and
switches to the short count.

If no pilot is detected for seven con-
secutive counts, it is assumed the incom-
ing signal is a monaural station and the
decoder is switched to the long count (37
consecutive cycles of pilot). That reduces
the possibility that noise or signal-level
fluctuations will cause stereo triggering.
The decoder will also switch to the long
count if the PLL is out of lock, or if
interference is detected by the co-channel
detector before seven cycles are counted.
(Each disturbance will reset the counter to
zero.) The level detector will keep the
decoder from going into stereo if the IF
input level drops 10 dB, but will not affect
the pilot counter.

Once the decoder has entered the stereo
mode, it will switch instantly back to
monaural if either the lock detector at pin
10 goes low, or if the carrier level drops
below the preset threshold. Seven con-
secutive counts of no pilot also will cause
the switch to monaural.

In stereo mode, the co-channel input is
disabled. Then, co-channel or other noise
is detected by negative excursions of the J
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detector. When those excursions reach a
level caused by about 20% negative mod-
ulation of the L — R signals, the lock de-
tector switches the system to monaural,
even though the PLL may still be locked.
Here, the higher tolerance to co-channel
and other interference prevents chattering
in and out of stereo because of a marginal
signal or high noise-levels (such as during
a thunderstorm). If you wish to decrease
the effectiveness of the interference sens-
ing (to keep the decoder in its stereo mode
in the presence of some narrow spike type
of interference) the 2.2 pF capacitor, C17,
may be increased to as much as 47 pE
When all inputs to the pilot-decode
block are correct, and the appropriate
(long or short) count is complete, the
switch block is enabled. That block turns
on the stereo-indicating LED and passes
the L —R information to the matrix block,
which outputs stereo audio signals.

Selecting a radio

Not every AM radio can be converted to
receive broadcasts in stereo. But if you are
careful when you examine the radio’s ca-
pabilities, the conversion should go
smoothly. Since there are literally hun-
dreds of different radio designs on the
market, we can’t discuss the details of
converting a particular radio. But we can
give you some general pointers:

1. Old vacuum-tube radios are unac-
ceptable. You'll undoubtedly have prob-

lems because of the high voltages and
temperatures involved.

2. Cheap pocket radios, clock radios,
small table radios, and the like should not
be used in most cases. They typically have
narrow bandwidths, poor sensitivity, and
self-generated phase and frequency mod-
ulations that can seriously degrade chan-
nel separation and increase distortion and
noise. (The C-QUAM system uses phase-
related information, so the decoder is sen-
sitive to phase variations or modulation.)

3. Manually tuned radios, whether
variable-capacitor or variable-inductor
types, may cause audible microphonics
when in stereo mode. (Microphonics are
electrical noise signals caused by me-
chanical disturbances of circuit ele-
ments.) Radios with self-contained
speakers may be subject to microphonic
problems because of the speaker vibra-
tions. Those vibrations may generate
phase modulation and the associated
problems of poor separation, distortion,
and noise.

4. The local oscillator must be stable
and produce a reasonably clean sinewave.
An unstable oscillator or a severely dis-
torted waveform may cause a fluttering or
warbling in the audio in the stereo mode.
Disturbances of the front end and local
oscillator introduce phase noise or ring-
ing.

5. Radios with synthesizer front ends
or logic-controlled varactor tuning are
best adapted to AM stereo because of the
more precise, automatic tuning, and bet-

ter immunity to tuning disturbances.
However, those types of receivers are not
guaranteed to be trouble free. Phase mod-
ulation can originate from the PLL com-
parison frequency and may appear as an
audible tone. Extra filtering may be
needed on the control voltages from the
logic circuits.

6. The AGC system of the radio should
be checked to determine that it is effective
enough to control the system gain to
provide a generally constant [F input to
the decoder from all stations. The AGC
should also be slow enough in its response
so that distortion is not introduced in the
25-Hz pilot-tone area. In some radios
which use an IC for the AM tuner section,
it is not possible to gain access to the
AGC’d signals. It is important to test for
AGC response after all AGC'd stages.

7. A problem with AM tuners using
an IC is an IF output voltage that is too
low—often only a few millivolts. In this
case, a simple, one-transistor amplifier
stage must be added to provide the needed
200—350-mV RMS signal to the de-
coder.

8. A major advantage is a radio with a
tuned RF amplifier at the front end. The
increased sensitivity and selectivity aid in
stereo reception and stability.

9. The IF bandwidth should be at least
5 kHz and reasonably flat. The bandwidth

2-1/8 INCHES

FIG. 5—HERE IS A FULL-SIZE foil diagram of the
single-sided decoder board.

of AM radios can vary from 2 kHz to more
than 10 kHz. The wider the bandwidth,
the better the performance and audio
quality. (The fact that so many radios have
narrow bandwidth has prompted radio
stations to pre-emphasize the upper audio
frequencies—anywhere from 2 kHz on
up—to improve sound quality. Such pre-
emphasis will be reduced in the future as
AM stereo encourages better receiver de-
signs.

You can see that determining whether a
particular radio is suitable for conversion
to AM stereo is really the more difficult
part of the conversion process. Once the
radio has satisfied (or has been modified
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FIG. 6—THE OSCILLATOR CIRCUIT shown here
needs an input IF of 450 kHz.

to satisfy) all the requirements, the only
remaining need is to find a suitable DC-
voltage source in the radio to power the
decoder circuit. The source should be
11-30 volts when using the on-board reg-
ulator (IC2). Or it should be between 6
and 12 volts if the on-board regulator is
not used. The regulator provides about
8.2 volts to the IC, and its use is recom-
mended. The source must be able to deliv-
er up to 40 mA continuously.

Constructing the decoder assembly

Figure 4 shows the complete schematic
of the AM stereo decoder circuit and Fig.
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FIG. 7—THE PARTS-PLACEMENT diagram
shown here corresponds to the VCO circuit of
Fig. 6. Note that C20 is mounted on the foil side
of the board.

5 shows a full-size foil pattern for a single-
sided printed-circuit board. Before we
talk about parts-placement, though, we
have to select an oscillator circuit. We will
discuss three.

The requirements of the VCO circuit
design are not terribly critical—it must
provide a one-volt P-P clean sinewave at 8
times the IF frequency to pin 14 of the
MCI3020P. One circuit that we can use is
shown in Fig. 6. The corresponding parts-
placement diagram for the decoder is
shown in Fig. 7.

Of the three designs we'll discuss, the
ceramic oscillator with its matched NPO
(temperature-compensated) capacitor is
preferred for its stability and simplicity.
Both the ceramic resonator (RES1) and its
matched (nominally 50 pF) capacitor are
available from the source indicated in the
parts list.

A quartz crystal can be used instead of
RESI, but that will result in an extremely
narrow pull-in range—only suitable for
stable, accurate digital front ends. The
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FIG. 8—THIS VCO CIRCUIT can be used if you
need to broaden the tuning area to pull the reso-
nator into lock at the required frequency. (Man-
ually tuned radios may require that.)

ceramic resonator permits a much broader
pull-in range, but it does have two draw-
backs. The available resonator oscillates
at 3.6 MHz—that requires a 450-kHz IF
input to the decoder. Radios with a 455-
kHz IF will have to be re-aligned. The
second drawback concerns manually
tuned radios. Tuning to the station’s cen-
ter frequency is quite critical. (That’s not
likely to be a problem with synthesized
tuners.) To broaden the tuning area, R7 is
added to lower the Q of the VCO. Capaci-
tor C12 provides a DC block.

If greater broadening is needed, L1 and
R17 may be added, and C13 changed, as
shown in Fig. 8. (The corresponding
parts-placement diagram is shown in Fig.
9.) That aids the circuit in pulling the
resonator into lock at the required fre-
quency. If L1 and R17 are not used, each
must be replaced with a jumper wire as
shown.

If your radio does not readily tolerate
re-alignment, or if it has an IF of 260 or
262.5-kHz, or if you prefer not to attempt
re-alignment, an alternative VCO, using a
tunable L-C oscillator circuit, is shown in
Fig. 10. It replaces the ceramic-resonator
circuit and is very stable. The coil must be
tuned so that the oscillator frequency is 8
times the radio’s IF frequency. The circuit
shown accommodates the 260-262.5-kHz
IF range. Coil L2 is an adjustable RF coil
made up of 60 turns of No. 36 enamelled
wire tightly wound on a Y%-inch-diameter
form with a No. 2 ferrite core, a pot core
(ferrite shield) and a shield can.
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FIG. 9—THIS PARTS-PLACEMENT diagram cor-
responds to the VCO circuit shown in Fig. 8.
Capacitor C20 is the only component mounted
on the board’s foil side.

PARTS LIST

All resistors ¥4 W, 5%, carbon film

R1—1300 ohms

R2, R3—100 ohms

R4—330 ohms

R5—10 ohms

R6—150 ohms

R7—2000 ohms

R8—220,000 ohms

R9, R16—100,000 ohms

R10—910 ohms

R11—2700 ohms

R12—5600 ohms

R13—1600 ohms

R14—430 ohms

R15—7500 ohms

R17—1500 ohms

R18—240 ohms

Capacitors

C1,C8,C9—1 wF, 10 Volts, electrolytic

C2,C3,C4,C11—0.0033 pF, ceramic disc,
25-50 volts

C5—0.001 wF ceramic disc, 25-50 volts

C6—10 pF, 10 volts, electrolytic

C7, C17—2.2 pF, 10 volts, tantalum

C10—33 pF, 10 volts, electrolytic

C12,C19,C25—0.01 pnF ceramic disc,
25-50 volts

C13—NPO. See Text and Figs. 6, 8, and
10

C14,C15—0.47 pF, 10 volts, tantalum

C16,C18—4.7 pF, 10 volts, tantalum

C20,C21,C24—0.1 pF ceramic disc or
monolythic

C22—100 pF, 35 volts, electrolytic

C23—see text and Fig. 10

Semiconductors and other compo-
nents

IC1—MC13020P C-QUAM decoder
(Motorola)

IC2—LMB317LZ adjustable regulator

LED1—standard red LED, 20 mA

L1—120 pH choke

L2—55 pH coil: 60 turns of #36 enam-
elled wire tightly wound on Ys-inch di-
ameter form with No. 2 ferrite core and
shield can.

RES1—Ceramic resonator, Murata
CSA2.60MT7 with matching capacitor
(C13), Murata CSC500K7

The following are available from Cir-

cuit Specialists, Box 3047, Scottsdale,

AZ 85257: Complete kit, including PC

board and all parts (including parts for

the VCO circuit as in Fig. 6 only),
$24.95; Circuit board only, $4.95; Ce-
ramic resonator RES1 with matching

NPO capacitor (as in Fig. 6) only, $3;

MC1320P decoder IC, $3.50. All prices

include postage inside the US.

You can use the circuit in Fig. 10 (it's
parts-placement is shown in Fig. 11) with
an IF of 450 or 455 kHz by making C13 39
pF NPO and C23 10 pF NPO, and adjust-
ing L2 so that the oscillator’s center fre-
quency is eight times the input IE

Except, perhaps, for some of the os-
cillator parts, the components required for
the decoder circuit are common parts. We
recommend that you use tantalum capaci-
tors for the polarized capacitors in the
filter circuits at IC pins 10~14. They have
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FIG. 10—THIS VCO CIRCUIT can be used to re-
place the ceramic-resonator circuit if your radio
has an IF of 260 or 262.5 kHz. You can also use it
with an IF of 450 or 455 kHz if you change the
value of C13.

better tolerance and small size. But regu-
lar electrolytics, if accurate, can be used
with no sacrifice of performance. Non-
polarized capacitors may be ceramic-disc
types unless otherwise specified in the
parts list. The 0.1-pF capacitor, C20—
shown in Fig. 4 connected from IC1 pin 6
to ground—should be soldered on the cir-
cuit side of the PC board under the IC
from pin 6 (V) to pin 16 (ground); use
short leads when installing that unit. Note
that there is intentionally no provision for
this capacitor in the board layout.

Converting the radio

The input signal to the decoder must be
at least 160 mV RMS for stereo. But for
quiet, clean reception, it should be
200-350 mV. That is a typical range for
most AM radios. In the radio, the stereo
decoder goes where the detector would
normally go—after the last IF stage before
the detector diode. The radio’s detector
circuit may be disconnected by removing
the diode or disconnecting one lead. In
some radios, AGC voltages are obtained
from the detector circuit and, in that case,
the detector should be left connected. In
most instances it won’t interfere with the
operation of the decoder. In any case, the
audio output from the radio’s detector
must be disconnected, to avoid conflict
with the two audio channels coming from
the MC13020P.

The decoder assembly may be mounted
in any convenient place, but try to keep it
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FIG. 11—THE PARTS-PLACEMENT diagram
shown here corresponds to the VCO circuit of
Fig. 10.
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away from major heat sources such as a
power transformer, output transistors, and
heat sinks.

If the interconnecting wires are more
than a couple of inches in length, or if they
will pass near power-supply components
or wires, then you should use shielded
cable. Connect the cable shields to
ground at one end only. The ground return
wire from the decoder assembly should be
connected to the radio’s ground bus at the
radio’s IF output or detector circuit. To
avoid ground loops, this should be the
only common ground connection.

If the receiver has a high IF output (over
350 mV RMS) a series resistor can be
added to drop the voltage to the desired
level of 200-350 mV RMS at pin 3, the
decoder input. The input impedance of
the decoder is about 27 kilohms.

Pin 9 of the IC is the FORCED MONO
control pin. Grounding that pin locks the
decoder in its monaural mode. For auto-
matic mono/stereo switching, pin 9 can
be pulled up with a 100-kilohm resistor to
the 8-volt supply (as shown in the schema-
tic), or it can be connected to pin 10. (That
permits the most rapid re-acquisition of
stereo after retuning.) If you look closely
at the parts-placement diagrams, you'll
notice that, although the jumper is not
shown, pads are provided on the board so
that you can easily tie pin 9 to pin 10. You
could also bring pin 9 out to a switch and
manually force the decoder to its mon-
aural mode by switching pin 9 to ground.
If that is the case, the 100K resistor must
be added. But be sure to remember: Do
not add the resistor if you jumper pins 9
and 10.

The left and right audio outputs are
“tuner-level’’ signals (100-200 mV
RMS) and can be connected directly to
the tuner or auxiliary inputs of a stereo
amplifier. If the conversion is in an AM/
FM receiver, one that has its own stereo
amplifier, the decoder outputs should be
connected through the band switch. Ca-
pacitors C8 and C9 will provide the neces-
sary AC coupling to the audio circuits.

Troubleshooting

If the decoder will not go into the stereo
mode even with a strong signal, then you
should troubleshoot the circuit as we'll
describe. Of course, before you start trou-
bleshooting, you have to know that the
local radio station is transmitting
Motorola C-QUAM stereo—feel free to
call the station to be sure.

When you're certain that a C-QUAM
signal is being received, (we’ll assume
that you’ve checked that the power supply
is working correctly and that 8 volts DC is
supplied to pin 6) then, using an oscillo-
scope, look at the following signals:

1. Pin 3—The input signal. The signal

WHERE TO LISTEN

As we went to press, these stations (listed alphabetically by city) were broadcasting C-QUAM
stereo, with almost 50 orders on backlog. (Those stations wished to remain confidential.)

KRZY 1450  Albuguergue, NM
WSAN 1470  Allentown, PA
WCHL 1360 Chapel Hill, NC
WAIT 820  Chicago, IL
WFAA 570 Dallas, TX
WJR 760  Detroit, Ml
KQWB 1550 Fargo, ND
WKQT 1010  Garyville, LA
WGSW 1350 Greenwood, SC
CKOC 1150  Hamilton, ONT
WIRE 1430 Indianapolis, IN
WNDE 1260 Indianapolis, IN
CKOV. 630 Kelowna, BC
WITL 1010  Lansing, MI
CFPL 980 London, ONT
KFI 640 Los Angeles, CA
KZLA 1640  Los Angeles, CA
WISM 1480  Madison, WI
WsSM 650  Nashville, TN

2. Pin 17—The VCO input. The os-

If all the above conditions are satisfied,

cillator input should be a sinewave
of about 1-volt P-P at 8 times the
input IF.

Pins 7 and 8—The left and right
audio outputs. These signals
should typically be about 200 mV
P-P, centered on a DC level of
about 1 volt.

Pin 14—Pilot tone. You should see
a 25-Hz sinewave that is steady
and 0.5-0.8 volts P-P. The ampli-
tude can be increased, if neces-
sary, by decreasing the value of
R12 (but to no less than 1.8K). The
pilot signal will be present, of
course, only if the radio is properly
tured to a station transmitting C-
QUAM stereo.

Pin 1i—L +R signal. This signal
looks like the audio signals on pin
7 and 8 but it is centered on a DC
level of about 6 volts.

Pin 20—L — R signal. This should
appear about the same as L+R
signal. (If you observe closely, you
should also see the 25-Hz pilot
tone as a low-amplitude compo-
nent of the complex waveform.)
Pin 10—DC lock voltage. The volt-
age should be 4 volts in lock, 0 volt
out of lock. If it's out of lock, the
VCO is not at 8 times the input IF.
Adjust the VCO or re-align the ra-
dio’s IF.

Pin 9—rorceo mono. If wired to
pin 10, it must have the same volt-
age condition as pin 10. If not wired
to pin 10, pin 9 must have +4V DC
or higher via a 100k pull-up resis-
tor (R16) to the 8 V supply. If the
voltage at pin 9 is at or near 0 V
DC, the decoder is held in mon-
aural mode.
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envelope (and that at the IF output
of the receiver) should show modu-
lation at the top and bottom edges
symmetrically. The average ampli-
tude must be 1 volt peak-to-peak,
+ 0.4 volt.

the decoder will switch into the stereo
mode. Failure at this point indicates a
workmanship problem, defective compo-
nent, a fault in the receiver system, or an
incoming signal that is not correct for C-
QUAM stereo detection.

CKNW 980  New Westminster, BC
KXXY 1340  Oklahoma City, OK
CJSB 540  Ottawa, ONT

KGW 620 Portland, OR

CJCl 620  Prince George, BC
WHWH 1350  Princeton, NJ

KIPN 1350  Pueblo, CO

KKLS 920  Rapid City, SD

KKYX 680  San Antonio, TX
KFMB 760  San Diego, CA

KYA 1260  San Fransisco, CA
KRDZ 1230  Steam Boat Springs, CO
KJOY 1280  Stockton, CA

CFRB 1010  Toronto, ONT

KRMG 740  Tulsa, OK

CJVB 1470  Vancouver, BC
CKWX 1130  Vancouver, BC
CKLW 800  Windsor, ONT

Proven conversions

In preparation of this article, three radi-
os were converted in our lab. The first was
an AM (only) portable radio, a Realistic
(Radio Shack) model /2-656A. (It is not
listed in Radio Shack’s latest catalog.)
That radio was chosen because it has an
FET-tuned RF amplifier in front, no ce-
ramic filters, (they usually narrow the
bandwidth), three tuned IF stages, and a
substantial AGC system. Our testing
showed that its 3-dB bandwidth was 12
kHz with a very flat response. One AGC
voltage is developed from the detector cir-
cuit, so the detector was left connected as
is. The IF was re-aligned to 450 kHz. The
speaker and battery holder were removed
to make room for the decoder circuitand a
complete 4-watt-per-channel stereo am-
plifier with volume, balance, bass, and
treble controls. The radio’s original audio
section was disconnected. The radio lent
itself readily to the conversion with only
one problem. As previously discussed,
manually tuned radios often prove to be
microphonic. The /2-656A was no excep-
tion. The main culprit was the oscillator
coil. Filling the coil assembly with
beeswax to stop vibration greatly im-
proved it. The tuning capacitor also was
sensitive, but no attempt was made to
suppress it because of the possibility of
damage. Even so, at this point it took a
substantial rap on the cabinet to get a little
“ping” sound. The radio was connected
to a pair of Radio Shack’'s Minimus-3.5
speakers that presented a full, clean stereo
sound with both laboratory equipment as
the C-QUAM signal source and a com-
mercial radio station in Chicago.

The second radio converted was a Sears
model 564.50800, a car radio with digi-
tally controlled varactor tuning, FM ster-
eo, and an 8-track tape player. The unit
presented a different challenge because of
its compact assembly and complexity.
The selected frequency is digitally dis-

continued on page 102



THE LOGIC ANALYZER CAN BEST BE
thought of as the digital equivalent to the
(analog) oscilloscope. However, unlike
the oscilloscope—which displays events
as they happen—the logic analyzer sam-
ples digital signals and stores them as
logic-level 1's and O’s so they can be re-
viewed later. Because of that fundamental
difference, the operation of a logic ana-
lyzer may, at first glance, appear intim-
idating.

In order to dispel that feeling, we’ll
discuss the basic operation of logic ana-
lyzers and take a close look at a relatively
low-cost ($2075/$2475) unit: the model
LA-1020/25 (manufactured by B&K Pre-
cision 6460 W. Cortland, Chicago, IL
60635). We’ll also build a simple, single-
IC logic analyzer. Although limited in its
capabilities, it can be used to demonstrate
some of the logic-analyzer techniques
we'll describe.

Applications of logic analyzers

Although logic analyzers can be used
to monitor any logic circuit, they are
mainly used on microprocessor-oriented
circuits, usually to monitor the logic
states of the address bus. That way, you
can follow the execution of the program
steps in a program.

That’s helpful because a program is
rarely executed in a straight-line manner.
Instead, it will frequently branch off or
jump from one address to another at dif-
ferent parts of the program. That action is
analogous to a hobbyist on his way home
from work. He will not always travel in a

The logic analyzer is a not-
too-well-understood test
instrument. We'll try to make
you more familiar with it by
taking an in-depth look at one.

KENNETH PIGGOT

straight-line manner. Instead he may stop
at the computer store, parts shop, etc.

In the real world we can observe the
path taken by the hobbyist simply by
looking at him. However, in the world of
the microprocessor, our senses fail us and
we must rely on instruments—like the
logic analyzer that uses techniques such
as address-state analysis—to see what is
happening.

When the address bus is monitored by a
B&K Precision logic analyzer during
each instruction-fetch cycle, 250 steps of
the processor’s program sequence will be
stored in its memory. By using various
trigger modes (we'll discuss those later),
you can begin the storage of program
steps at any selected point of the pro-
gram’s execution.

The B&K Precision models LAI020
and LAI025 logic analyzers feature many
of the capabilities of larger, more expen-
sive machines. (The two models are iden-
tical except for the inclusion of signature-
analysis capability in the LAJ025.) The

LA1020 allows you to monitor and store
250 16-bit TTL-level data samples. In a
typical microprocessor system, you
would monitor the address, data, and con-
trol buses.

To hook the analyzer up to the system
under test, two data pods, like the one
shown in Fig. 1, are used. Each data pod
or probe samples eight TTL-level data
lines, one QUALIFIER line, and one cLOCK
line. The QuALIFIER and cLock lines will
be explained in the “Triggering” section.
Each data pod also contains the circuitry
to terminate the sampling leads and to
drive the connecting ribbon cable be-
tween the data pod and the main unit. The
logic analyzer’s MODE switch can be
turned to the pob ACTIVITY position.
When in that position, each data pod acts
as an 8-bit logic probe with the display

FIG.1—THE LP1 DATA POD or probe that is used
with the LA1020/25. Each pod monitors eight
bits of data, a qualifier line, and a clock line.
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“I built this 16-bit computer and
saved money. Learned a lot, too.”

Save now by building the Heathkit H-100
yourself. Save later because your computer
investment won't become obsolete for
many years to come.

Save by building it yourself. You can save hundreds of
dollars over assembled prices when you choose the new
H-100 16-Bit/8-Bit Computer Kit — money you can use
to buy the peripherals and software of your choice.

H-100 SERIES COMPUTER SPECIFICATIONS:
USER MEMORY: DIAGNOSTICS:
128K-768K bytes™ Memory self-test

MICROPROCESSORS:  ©Onpower-up
16-bit: 8088 AVAILABLE SOFTWARE:
8-bit: 8085 %-;)os (MS-DOS)
/M-85 +
DISK STORAGE:
Built-in standard Z-BASIC Language
5.25" disk drive, Microsnis BAHL
320K bytes/disk Muiltiplan

SuperCalc
KEYBOARD: i

) WordStar
Typewriter-style, MailMerge
95 keys, 13

: Data Base
function keys, ELED[Tg

18-key numeric pad Most
GRAPHICS: Slapdard
Always in graphics mode. 8-bit CP/M
640h/225v resolution;

up to eight colors

are available **

COMMUNICATIONS:
Two RS-232C Serial
Interface Ports and
one parallel port

*128K bytes standard.
= *Optional.

Heathkit Electronic Centers are units of Veritechnology Electronics Corporation.

Heath Company and Veritechnology Electronics Corporaticn are subsidiaries of Zenith Radio Corporation.

CP/M is a registered tr h Corporation.
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The H-100 is easy to build — the step-by-step Heathkit
manual shows you how. And every step of the way, you
have our pledge —"“We won't let you fail." Help is as close
asyour phone,or the nearest Heathkit Electronic Center.*

And what better way to learn state-of-the-art computing
techniques than to build the world's only 16-bit/8-bit
computer kit? To run today's higher-speed, higher-per-
formance 16-bit software, you need an H-100. It makes a
big difference by processing more data faster.

Dual microprocessors for power and compatibility. The
H-100 handles both high-performance 16-bit software
and most current Heath/Zenith 8-bit software.

Want room to grow? The H-100's standard 128K byte
Random Access Memory complement can be expanded
to 768K bytes —compared to a 64K standard for many
desktop computers.

And the industry-standard S-100 card slots support
memory expansion and additional peripheral devices,
increasing future upgradability of the H-100.

High-capacity disk storage, too. The H-100's 5.25" floppy
disk drive can store 320K bytes on a single disk. The
computer also supports an optional second 5.25" and
external 8" floppy disk drives. And an optional internal
Winchester disk drive will be available soon.

For more information, circle the reader service number
below. Better yet, visit your Heathkit Electronic Center for
a demonstration!

The H-100 gives me the most
for my computer dollar!

CIRCLE 20 ON FREE INFORMATION CARD
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TRIGGER CIRCUITS
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DISPLAY
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EXTERNAL | INTERNAL
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FIG. 2—SIMPLIFIED BLOCK DIAGRAM if the LA1020 showing the external inputs and outputs.

indicating 0's, 1's, or P’s (pulses), de-
pending on the logic activity on each data
line.

As can be seen in the block diagram in
Fig. 2, the two 8-bit sets of data samples
from the data pods are routed to the logic
analyzer’s memory and trigger circuits.
As previously mentioned, the LA/020 can
store up to 250 16-bit samples in its inter-
nal memory. Data sampling can occur at
sample rates of up to 20 MHz. (That
equates to a minimum time between sam-
ples of 50 nanoseconds.)

Triggering

The trigger circuit of the logic analyzer
lets you select the starting point for stor-
ing data samples. It continuously com-
pares the incoming data bits to a user-
selected trigger word. That trigger word is
selected by throwing each of the 16 three-
position TRIGGER BITS switches on the
front panel to either 1.0, or x, where the x
stands for “don’t care.” In the “don’t
care” position, the incoming data line
will satisfy the trigger requirements
whether it is a logic 1 or a logic 0.

The LA1020 also monitors a QUALIFIER
line from each of the data pods. That bit is
not stored in memory and is only used by
the trigger circuit. Each of the qualifier
bits has a corresponding switch that oper-
ates identically to the TRIGGER BITS
switches. The easiest way to describe the
purpose of the qualifier lines is to give an
example of how they could be used. If you
hooked one of the qualifier lines to a con-
trol signal such as a microprocessor’s
READ line, data storage would be trig-
gered only when the READ pin was high
(or low, depending on how the qualifier
switch was set). If the two qualifier lines
are not used, their trigger switches can be
set to the ““don’t care” position and they

will be ignored.

An optional LP-3 qualifier pod (seen in
Fig. 3) adds 16 more trigger bits to the
trigger word. With it, you could monitor a
system’s data lines while triggering from
the address lines that are connected to the
qualifier pod. Sixteen three-position
switches on the qualifier pod can also be
set to a logic 0, 1, or a “don’t care”
position. That optional expander pod is
plugged into a connector on the rear panel
of the logic analyzer.

The easiest way to picture the operation
of the trigger circuit is as a multi-input
AND gate for which the active levels can be
user-defined by setting the TRIGGER BITS
switches. When the logic levels on the 16
DATA lines and the QUALIFIER lines being
sampled match those set on the TRIGGER
BIT switches, the memory-storage process
will be enabled.

Before the various trigger modes are
described, it would be appropriate to ex-
amine how the 250 samples are loaded
into memory.

FIG. 3—THE LP3 TRIGGER EXPANDER PFlOBEI
or qualifier pod adds 16 more trigger bits to the
trigger word.

Clocking

Once the trigger circuit enables the
storing of data samples, it no longer has
any effect on sample loading—the storing

of the data samples occurs in conjunction
with the clock circuit.

The clock circuit tells the memory
when the incoming data samples are val-
id. You can select between two external
clock lines (one located on each data pod)
or an internal clock. If you decide to use
the external clock signals, either clock
line—and whether the rising or falling
edge of the signal on that line is used—
can be selected. It is important to note that
the clock as it is referred to here is not
necessarily the microprocessor system'’s
clock. It can be any control signal that’s
used to indicate when the sampled data is
valid.

The appropriate control-bus signal for
clocking the logic analyzer will vary with
the type of data being observed and the
particular microprocessor in the system.
For example, if you wanted to look at the
address lines of a Z80 microprocessor
during the instruction-fetch cycle, the
clock line would be hooked to the READ
line and the clock edge would be set to
FALLING EDGE. Or, even better, a qualifier
line would be connected to the ™i line
with the corresponding trigger switch set
to logic 0.

When the internal clock is used, data
will be stored at one of eight user-selected
sampling rates ranging from 10 MHz (a
sample every 100 ns) to | Hz. That means
it can take a minimum of 24.9 microsec-
onds or a maximum of 249 seconds to fill
the logic analyzer’s memory.

The internal clock allows you to ob-
serve a circuit that has no clock signal
available. You could set the logic analyzer
to begin storing samples when a particular
set of inputs occurs and then store
periodic samples over the user-selected
period of time. (See Fig. 4.)

FIG. 4—A TTL CIRCUIT THAT can be monitored
by a logic analyzer. The TRiGGER-BIT Switches
would be set for the desired logic levels for
D0-D4, and for x for D5—D15. The internal-
clock selector is used to set the sampling rate.

Data storage

Once the trigger word and the clock
source have been selected, the machine is
simple to use. You simply push the Arm
button to activate the trigger circuit.
When the data on the incoming lines
match the trigger word, the analyzer will
begin storing samples in conjunction with
the selected clock. During the data-stor-
ing process, the TRIGGER LED will light.
When all 250 samples have been stored,
the TrRiGGER LED will go out and the
comMpLETED LED will light.



Let’s consider, however, the real-life
situation where the incoming data never
matches with the trigger word. That typ-
ically occurs when a program locks up in
a loop. You can manually initiate storage
of the data samples by pushing the TRIG-
GER button. In that instance, if you are
sampling the address lines, the data stored
will be the locations of the program in-
structions then being executed. Also, if
you were to encounter an instance where a
program halted before 250 samples were
stored, you could manually complete the
sampling process by pushing the com-
PLETE button. Once the sampling process
is complete, you can view the analyzer's
stored data.

Data display

The display circuit shown on the block
diagram in Fig. 2 lets you observe the
stored samples. The LA/020 will display
its stored information one word at a time
on its LED display when in the pispLAY
mode. By pushing the + and — TRIGGER
switches you can examine, individually,
each of the 250 data samples stored in the
LAI020’s memory. You can select your
choice of displaying the memory in a dec-
imal, octal, binary, or hex format by turn-
ing the mMope switch to the appropriate
position. In addition to the data being
displayed, the location of the data word in
the logic analyzer’s memory is also dis-
played. The display circuit also supplies
the synchronizing and vertical-input sig-
nals to allow an oscilloscope to be used as
a 16-word by 16-sample display. The data
displayed on the oscilloscope will scroll
as you scroll through the logic analyzer’s
mMemory.

There are two additional outputs on the
logic-analyzer unit. One is a cLOCK out-
put. When you select an internal clock
rate, an output at the same rate is available
from a BNC connector on the rear panel.
The other output is the EVENT output.

A/D
CONVERTER

CIRCUIT

LA1020/25

FIG.5—THE LOGIC ANALYZER can be usedasa
digital trigger for an oscilloscope. If the selected
trigger word is the starting address of the A/D
conversion routine, the scope will be triggered
every time the conversion is started.
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FIG. 6—TRIGGER MODES OF THE LA7025. The basic mode is shown in a; the event-delay mode in b;
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the clock-delay mode in ¢, and the trigger-position mode in d.

‘When the logic analyzer’s MoDE switch is
changed to the EVENT position, the logic
analyzer acts as a digital trigger for an
oscilloscope. Whenever the incoming
data sample matches the trigger word as
selected on the TRIGGER BIT switches, a
pulse that can be used to trigger an os-
cilloscope will be generated on the EVENT
output line.

A typical application would be to trou-
bleshoot the analog input of an erratic A/
D converter. By hooking the data-sam-
pling lines to the address lines and setting
the trigger bits to the starting address of
the A/D conversion routine, as shown in
Fig. 5, the oscilloscope can monitor the
stability of the input voltage to the A/D
converter.

Trigger modes

The real versatility of the logic analyzer
lies in its triggering modes. We have al-
ready discussed the basic trigger mode—
the configuration when the logic analyzer
is powered up. As shown in Fig. 6-a, the
logic analyzer’s trigger circuit monitors
the incoming 16 data sampling lines and
qualifier bits. When the incoming data
samples match the user-selected 16-bit
trigger word, a condition we'll call the
trigger event occurs and the storage of

data samples on subsequent clock signals

begins. In this mode. the first word stored
in the logic analyzer’s memory will be the
trigger word. (If some of the trigger bit
switches are set to the x or “‘don’t care”

position, the actual data stored in the cor-
responding bit position may be either a
logic 1 or 0).

The basic trigger scheme can be altered
when the MobpE switch is turned to the
STAT (status) position. In that position,
you can select any combination of event-
delay, clock-delay, or trigger-position
modification.

Figure 6-b shows the effect of the event
delay, which can probably best be thought
of as a loop delay and can be used in the
following way: Let’s assume that you want
to look at a program with a 300-step loop
that is going astray in its tenth pass
through the loop. In the basic triggering
mode shown in Fig. 6-a, the logic ana-
lyzer would trigger and fill its 250-word
memory on the first pass through the loop.
Using the event delay you can trigger the
logic analyzer on the tenth pass through
the loop. To accomplish that, the mobE
switch is set to the sTaT position and, for
the example above, the event delay is set
to 9 by using the + and — EVENT DELAY
switches. By setting 9 as the event delay,
you are instructing the logic analyzer to
ignore the first 9 trigger-word matches
(events) and to enable the logic analyzer's
memory when the tenth trigger event oc-
curs. The event delay can be user selected
to any number from 0 (no event delay) to
999. As with the basic triggering mode
(Fig. 5-a), the first data sample stored in
memory will be the sampled data that
matches the triggering requirements.
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The previous problem brings to light
another problem. The loop length in our
example above is 300 program steps and
our logic analyzer can only store 250 of
those. Let’s assume for this example that
we want to see only the last 250 program
steps. To further complicate the problem,
the beginning of the program contains ten
program steps that are followed by sub-
routine ‘A’ (a ten-step subroutine).
What’s more, that subroutine is followed
by twenty-five program steps, a repeat of
subroutine “‘A.,” and then by the re-
mainder of the program.

Note that since subroutine “A" ex-
ecutes both from step 11 through step 20
and step 46 through step 55, we cannot set
the trigger word to an address in sub-
routine “A” to capture the last 250 steps
in our loop. That’s because subroutine
“A” also occurs before the loop’s pro-
gram-step S50.

Keep in mind that we have already used
our loop delay to trigger on the tenth pass
through our loop. The LAI020/25,
however, has a trigger mode that allows
you to delay the storage of data samples
by a preset clock delay. That is shown in
Fig. 6-c. For our example above, you
would set the TRIGGER BIT switches to the
beginning address of our loop and set the
clock delay to 50 by using the + and —
cLock DELAY switches. The result is that
after the event delay (Fig. 6-b) is satisfied
(it has priority over the clock delay), the
unit will not store any samples until the
Slst clock pulse occurs. The remaining
samples will then be loaded on subse-
quent clock pulses. In that manner, the
clock-delay feature gives you another tool
for *“zeroing in” on the portion of the
program that you want to observe. The
clock delay can be set for values from 0
(no clock delay) to a maximum of 999.

The last triggering modification to be
discussed is the trigger position (Fig. 6-
d). With the + and — TRIGGER POSITION
switch, you can locate the trigger event
anywhere within its 250 word memory. If,
for example, 20 was set into the TRIGGER
POSITION register and the trigger event
occurs, 20 samples prior to the trigger
event will be stored in the first 20 words of
the logic analyzer’s memory. The trigger
word will be stored in the 21st position in
the logic analyzer's memory and then 229
samples will be stored after the trigger
word.

This example, of course, assumes that
the clock delay was not set. The trigger-
position feature is perhaps the most useful
on the logic analyzer. Let us look at an
example where you have a program that
contains a subroutine where the program
is locking up. The trigger word can be set
for the starting address of the subroutine
(found by manually triggering the unit)
and the trigger position set to 125. (The
trigger-position register can be set to any
number from 0 to 249.) Now, when the
sampling process is completed, you will
not only be able to view the trigger word

and the 124 samples after the trigger
word, but also the .125 samples imme-
diately preceeding the trigger event. You
can then see the data samples that oc-
curred before the entry was made into the
subroutine.

As previously mentioned, these three
trigger modes can be combined for the
desired effect. Although that task may
seem overly complicated to perform at
first glance, it really becomes easy after a
little experience.

An example

As another example, let us assume we
are looking at a problem with multiple
interrupt routines for the 8080, 8085, or
Z80 (mode 0). As there are 8 levels of
interrupts possible, the program could go
to any one of eight locations, depending
on the application. These locations are
shown in Table 1.

In order to see which interrupt routine
occurs, the address bus would be
monitored by the logic analyzer and the
trigger bits would be set to 0000 0000
00XX X000 (binary Al5-A0) where X
represents a ‘‘don’t care” state. That
means that the logic analyzer will trigger
any time an interrupt occurs. By modify-
ing the trigger position, you can see not
only what interrupt occurs but the address
of the program steps occurring before the

TABLE 1
I pt ‘Subroutine

starting address (hex)

Q000

0010

0018

0020

0628

0030

2038

nterru
level

0

1

2

3

4

5

6

7

interrupt. If the interrupt routine were a
long one, the clock-delay function could
position the start of the sampling process
anywhere within the interrupt routine.

Extended bus monitoring

In the case of monitoring a system with
extended addressing (more than 16 bits),
the LP3 qualifier probe (Fig. 3) is useful.
Even though the logic analyzer will only
store 16 bits at one time, the extended
address bits can be used to trigger the unit
with the LP-3 qualifier pod. Then, by
knowing the address location of the trig-
ger word, the 16 stored bits would gener-
ally be enough to follow the program
sequence.

A similar situation occurs when
monitoring the data buses. Eight- and six-
teen-bit data buses can be monitored
without problems. A trade-off must be
made, however, when you want to moni-
tor both the address and data bus; let’s see
what’s involved.

With an eight-bit data bus, eight ad-
dress lines (usually the lower eight bits)
can be stored in addition to the eight data
lines. The high-order address lines could
then be used as part of the trigger word by
using the LP3 qualifier pod. Similarly,
when monitoring a 16-bit data bus, the
address lines could only be used for trig-
gering. It is important to note that we are
confronted with the basic design limita-
tions of a 16-bit machine—only 16 bits of
data can be stored at one time. Two alter-
natives are possible. One is to run two
LAJ020/25 units in tandom. The other
would be to buy a unit with more than 16
bits of data storage. Generally, though, a
unit with 16 bits of data storage is suffi-
cient for most requirements.

A single-IC analyzer

So far we have explored a commer-
cially available logic analyzer. Unfor-
tunately, not everyone can afford more
than $2000 for such a logic analyzer. Re-
cently, I found myself in the same situa-
tion. The B&K unit that had been loaned
to me wasn't available any longer and I
didn’t have the money to spend for one.
Yet, the project I was working on—a
stand-alone printer interface card with an
on-board Z80 microprocessor—was giv-
ing me a rough time. The program just
wasn't executing as it should. Fortunately,
acircuit that I had recently run across, was
adaptable to my needs. Based on that cir-
cuit, I was able to design a one-IC “logic
analyzer” to perform the function of ad-
dress-state analysis.

Obviously, a one-IC logic analyzer will
have many limitations. The first limitation
with ours is that it will only work on Z80
microprocessors. The second limitation is
that the output from the circuit under test
has to be fed into 2 parallel ports on a host
computer.

Figure 7 shows the typical hookup be-
tween the circuit under test and the host
computer for address-state analysis. Fig-
ure 8 shows an alternative method of dis-
playing the data if you don’t have 2 extra
parallel ports.

How it works

The circuit (its schematic is shown in
Fig. 9) is really quite simple. It causes the
microprocessor under test to enter a wait
state at the beginning of every instruction-
fetch cycle. While the microprocessor is
in its wait state, the address lines are
sampled by the host computer. The host
computer then clears the wait signal and
the microprocessor completes the instruc-
tion cycle.

When the next instruction fetch occurs,
the WATT signal again goes low and the
whole cycle begins again. A limitation
that you should be aware of is that, unlike
the B&K logic analyzer, which samples
the circuit in real time (without slowing
down the program’s execution), this cir-
cuit halts the program’s execution after
each program step. Therefore, it is possi-
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FIG. 7—INTERCONNECTION BETWEEN the logic analyzer host system and the test system.

ble that this circuit could cause some
strange occurences in programs that have
critical timing loops.

The heart of the circuit is a simple dual
D-type flip-flop. When the Z80’s instruc-
tion-fetch cycle begins and the ™i line
goes low, the next clock pulse toggles the
flip-flop, and the warr line is pulled low
via Ql. That transistor functionally acts as
an open-collector output. Pin 24, the
WATT line on the Z80, should be connected
to a pull-up resistor. To protect any other
non-open-collector gates hooked up to the
WATT line, they should be disconnected.
Since a wait state occurs each instruction
cycle when using this logic analyzer, that
shouldn’t cause too many difficulties.
When a positive-going strobe is sent from
the host system, the second flip-flop is
toggled and the wait state ends. The RE-
FRESH line prevents the wait cycle from
repeating until it goes high during the next

IG. 8—AN ALTERNATE METHOD to display
data from the one-IC logic analyzer. The circuit
in a will cause an additional data sample to be
taken each time S2 is pressed. Three additional
BCD-to-decimal decoder/drivers and LED's are
needed to display the value of the 16 data bits.

instruction cycle. At the end of this article
we’ll explore some options to expand the
capabilities of this circuit.

The circuit was built on a small piece of

LOGIC
ANALYZER

Fl CHEMATIC OF THE LOGIC ANALYZER. No on-board buffering is provided because enoug

the start of the wait state until the host
takes its sample—for the address lines to
settle for a stable sample. Nonetheless, it
is strongly recommended that the length
of the connections between the tested sys-
tem and the host system be kept as short as
possible.

When the program in Table 2 is en-
tered, a “+" is printed as a prompt. You
can then press any number between 1 and
9 on the keyboard. That number of pro-
gram-step addresses will be displayed on

time for the data to settle is provided in software. When S1 is closed, the analyzer controls the test
system. When open, it has no effect on the test system.

perf board using wire wrap techniques
and is shown in Fig. 10. The connection to
the host system was made by a 25-con-
ductor ribbon cable with DB-25 con-
nectors at each end. Connection to the
system under test was accomplished by
using a 40-pin clip with standard DIP
spacing that attached to the Z80. No buff-
ering was used on the address lines be-
tween the system under test and the host
system. The software (Table 2) that I used
leaves a long enough delay time—from

FIG.10—THE ONE-IC LOGIC ANALYZER doesn't
look elegant, but it does work! It was built using
wire-wrap techniques. Connection to the Z80
test system is by a 40-pin clip.
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the terminal’s CRT. In that way, the execu-
tion of the program can be followed.
When you want to exit the program, sim-
ply press the carriage return.

It’s possible that you would like to see
all memory accesses by the Z80 in addi-
tion to the instruction fetches. The memo-
ry-request signal (Z80 pin 19—MREQ) and
the READ and WRITE signals (pins 21 & 22)
are candidates for triggering signals that
could be used in place of the Mi signal to
trigger the unit.

If you use a microprocessor other than

the Z80, the requirement for the refresh
signal can be eliminated by adding an
inverting gate from a 74L.S00 or 74L.804.
The input of that gate would be connected
from pin 12 of the 74L.S74 and the output
of the gate would be connected to pin | of
the 741574, eliminating the requirement
for the resetting of the logic analyzer via
the Z80 refresh signal. Although I haven’t
actually tried it, the address latch enable
(aLE) of the 8085 or the valid memory
address (vma) of the 6800 should take the
place of the M1 signal in triggering this

circuit. Caution should be used to insure
that any restrictions on the maximum du-
ration of the wait signal should not be
exceeded. (The Z80 has no restriction on
the maximum duration of the wait signal).

Despite its limitations, this simple log-
ic analyzer enabled me to successfully
complete my project and saved me the
cost of an expensive logic analyzer. With
a little work with the software, many of
the features of the commercial logic ana-
lyzer we previously discussed could be
implemented. R-E




D

D
D

O

Computer Interface

Build this interface/buffer and use your IBM typewriter as a low-cost letter-quality computer
printer. The 30K buffer can be used with the typewriter or any parallel printer.

P t 2 WE HAVE ALREADY
a r looked at the theory
behind the interface and looked at its fea-
tures. Now we'll go through the assembly
and begin the interface installation.

As we now go through the assembly

If you will be using a Selectric, install
R3 near pin 1 of IC1. (Note that the parts-
placement diagram shows two possible
locations for R3.) Install jumper JUI and
diodes D2 —D4. Next, connect switch

BILL GREEN

S4, following the parts-placement dia-
gram for the proper pads. (Again, note
that there are two possible ways to connect
S4.)

For the Electronic typewriter, install R3

instructions, be sure that you install parts s4°* 53

in their proper locations and double check ; 9 S0 —
your work! Make sure all parts are prop- s4 05' . ;"Zl“;ii;i;ii"'.r R3T
erly oriented or polarized. Solder all leads AL 7 = ¥ D e T o

and clip the leads close to the board.
Don’t forget that MOS devices are static
sensitive—use sockets and follow proper
handling procedures to avoid damage.

Follow the parts-placement diagrams
shown in Figs. 9 and 10 to help with the
assembly. To start, install sockets for (pre-
ferably all) the IC’s. Note that IC1 and IC2
are MOS devices and should definitely be
socketed. The same holds true for ICI2
through IC27, which are used in the buff-
er. Two high-current drivers, ICIO and
IC11, are used only with the Selectric.
You might want to install sockets there,
anyway—it will make the interface easier
to modify in the future.

Next, install the fuse clip and a 20-
position right-angle header at SOI. Install
the voltage regulator and its heatsink.
Then, connect switches S1, S2, and S3.
Install D1, all the resistors except R3, and
all the capacitors except C5.

There are still some components and
jumpers to be installed. Which compo-
nents you now install—and where you
install them—depends on what printing
device you're going to use. We'll discuss
each case in the following paragraphs.

c5
R3

R m— e m

U2t

u_,‘
-
g™
it t

\'4
TO MEMORY
BOARD
* SELECTRIC ONLY
** ELECTRONIC ONLY
*** PRINTER ONLY

TO MEMORY
BOARD
t SELECTRIC OR PRINTER
T ELECTRONIC OR PRINTER
ttt NO MEMORY

FIG. 9—PARTS-PLACEMENT DIAGRAM for the main board. Note that some components depend on

what printing device you're going to use.
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FIG. 10—PARTS-PLACEMENT DIAGRAM for the memory board, and connections to the main board are

shown here.

above IC6 and then install C5. Install
JU4, JU5 —JUI1I, and JUI3 (See Figs. 2
and 9). As we mentioned earlier, you may
want to install a socket at IC10 and insert a
properly jumpered DIP header in the
socket. Next connect S4 to the proper
pads as indicated for the Electronic in the
parts-placement diagram.

If you will use this interface only with a
printer, install R3 above IC6. Then install
diode D5 and install JU2, JU4, and
JU5—JUI3 (See Figs. 3 and 9). Here,
too, you may want to use a DIP socket and
header for those jumper connections.
Wire S4, making sure that the wires are
connected to the proper set of pads as
shown in the parts-placement diagram.

Next we have to decide whether or not

buffer memory will be installed. If you
don’t want any buffer memory, then in-
stall jumper JU3. If you do want the buff-
er, but need only 8K or less, then install
sockets on the main board for ICI2
through IC16, and then install the IC’s.
If more than 8K of buffer memory is to
be used, then you need the separate mem-
ory board. Install and solder sockets for
the IC’s on that board. Of course, the
main board and the memory board have to
be wired together. As you can see from the
photo in Fig. 11, ribbon cable helps to
keep things neat. The connections from
the memory board to the main board near
IC15 are about 3 inches long. The other
connections that go near IC12 are about 6
inches. As you follow the parts-placement

FIG. 11—SUGGESTED CASE MOUNTING. When the case is closed, the memory board will be on top of
the main board, and the components on each board will face the other. Note that a right-angle header

was not used at SO1—we used what we had on hand.

diagrams, you’ll note that the intercon-
nections near IC16 are tricky. If you ar-
range the boards as shown in Fig. 11, then
you'll note that all the wires cross.

Now, again referring carefully to Figs.
9, 10, and 11, connect the 34 three-inch
and six-inch wires from the main board to
the memory board.

The next step is attaching the interface
to your computer. You'll need a 3-foot
length of flat ribbon cable and a suitable
connector to connect to the parallel port of
your computer. The other end will just be
stripped, tinned and soldered to the main
board at SO2. Referring to the manual for
your computer and the pinout of SO2 (as
shown in the schematic), attach the cable
between the two. If you have a Radio
Shack computer (Models III or 4) or an
IBM PC, then you don’t even have to look
at your manual—the proper pin connec-
tions are shown in Fig. 12.

Connect a 6-foot length of No. 22 zip
cord to the main board near the fuse clips
and install a 5-amp fuse. Now we're ready
to install the board(s) in a suitable case.
Use No. 4 X Vs-inch self-tapping screws
to mount the boards. Punch or drill holes
for the switches in the front panel of the
case, install the switches, and label them.
Orient S1 and S3 so that the unused termi-
nal of those toggle switches is up. Punch
or cut the rear panel to clear the connec-
tion to the header at SOI. Leave plenty of
extra room to allow for ventilation.

Connect the free end of the zip-cord
wires to a 12-volt, 2-amp, wall-mounted
transformer. Turn on the power switch
and measure for 5 volts at the output of
IC28. If that voltage is not correct, or if
the fuse blows, double check everything.
Check carefully for solder bridges and
check the polarity of the voltage regulator,
diode(s), and electrolytic capacitors.

Installation

Now that assembly is complete and the
interface is hooked to your computer, it's
time to connect it to your printing device.
In the following sections, we’ll go
through installation for each of the three
cases: printer, Selectric, and Electronic.
We'll start assuming that the adapter will
be used only as a printer buffer along with
a standard parallel printer.

Printer installation

This is by far the easiest configuration,
which is why we're starting with it. The
only thing you have to do here is to make
up a custom cable. You need to get a
connector that will plug into the parallel
input of your printer, a connector to mate
with the 20-pin jumper header at SOI,
and some cable to run between the two.

Refer to the manual for your printer and
to the schematic in Fig. 3 for the pinouts
of your printer’s port and SO1. Wire the
cable to go between the appropriate pins
of the interface and your printer. Then
after double checking that your cable is
wired correctly, attach the cable to each



FIG. 12—HOOKING UP THE INTERFACE to your computer is straightforward but requires making a

- custom cable. Shown here are the connections to a TRS-80 and IBM PC.

device. Check everything again to make
sure that the connectors are properly po-
larized (not inserted backwards). Then
turn the interface on and power your
printer and computer in the usual order,
and press RESET. Dump some text from
the computer to the interface. If you have
buffer memory installed, press prinT. (If
no buffer memory is installed, printing
should begin immediately.) That’s all
there is to it! If the interface has been
assembled correctly and the cables are
correctly connected, the text should be
printed correctly on the printer.

Electronic installation

Now we're going to look at how to
adapt your Electronic model 50, 60, or 75
typewriter for use as a printer. You're
probably worried about what the connec-
tion will do to your warranty. IBM Corpo-
ration’s policy on this (as pertains to
warranty and service policies) is to in-
spect and accept for service each installa-
tion on an individual basis. Their interest
is primarily to assure that their service
personnel will not be subjected to haz-
ardous conditions or voltages. The adapt-
ers that this interface requires present no
hazards. Contact your IBM field service
office for inspection.

Before we get to the “nuts and bolts” of
the installation, we should point out that if
you do not use care (and some common
sense) in the following procedures it is
possible that you'll damage your typewri-
ter—so be careful. With that in mind,
position the typewriter carriage near the
center and unplug the power cord until we
tell you otherwise.

The first step is to remove the top of the
machine; following Fig. 13 will help you.
Raise the cover and pivot the paper table
up and back. Remove the platen by press-
ing the release levers on either end of it.
Raise the carriage pointer. Using a screw-
driver with a long blade, slide the left and
right cover-latches forward. These latches
are directly below where the platen was.

PLATEN-RELEASE LEVERS]

FIG. 13—REMOVING THE COVER of the IBM
Electronic is an easy process.

Remove the cover by lifting it straight up.
Then reinstall the platen. Lift the typewri-
ter by the metal frame at the front and pull

forward a few inches. Then tilt it back
until it rests on the rear support brackets,
as shown in Fig. 14. At the top right side
of the assembly is the keyboard-switch
plate. There are seven reed switches
mounted on this plate. Their designations
are shown in Fig. 14.

You will be connecting wires from SO
on the main board to the reed switches (or,
as we'll describe, to the wires leading to
the switches).

Cut the wire ties on the wire harness
running to the reed switches. Referring to
the schematic in Fig. 2, note the pinout of
SO1 for the Electronic. The odd-num-
bered pins are the output to the reed
switches. (Only one even-number pin, we
chose pin 14, is used here.) Spread the
wiring harness from the reed switches
open to determine what switch each wire
goes to. The black wire which loops be-
tween one terminal of each reed is ground.
At a point an inch or so to the left of
KBMD, splice the wire from pin 14 of SOI
into that black wire. (The KBMD or Key-
Board-MoDe reed is what tells the Elec-
tronic to print shifted characters.)
Following Fig. 3, splice the other wires
from SOI to the other wires from the
reeds—pin 1 to reed /, pin 3 to reed 2,
etc.—until all seven reeds are connected.
Solder and tape the splices.

About halfway up and on the left side of
the machine is the PFB (Print FeedBack)
reed. (See Fig. 15.) Splice the wire from
pin 17 of the header at SOI to the light-
colored wire from this reed. Solder and
tape this splice. Rebundle the wire har-
ness from the switch plate using wire ties.
Position the flat cable as shown and secure
with wire ties. Be sure that the ties do not
interfere with the moving parts of the ma-

KEYBOARD-SWITCH
PLATI

Ve

CONNECTIONS CAN BE
SPLICED HERE INSTEAD
OF BEING MADE AT
REED SWITCHES

FIG. 14—BOTTOM VIEW of typewriter assembly showing reed-switch locations.
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chine. Lower the assembly backs to its

L 1AV £Y, cers proper position. Run the flat cable along

0000000PS! with the power cord out through the notch

S in the bottom cover. Remove the platen

: : and lower the top cover into place. Relock

\latof sriblid Rave beanilabledic28 and the two case latches, reinstall the platen,

'R3 should have been labled 1K. In Fig. 4 and pivot the paper tray forward. Lower
the Parts List, IC's 13-27 are the carriage pointer and the cover.

' TMM2016's. We're sorry for any inconve- Now that that’s done, we can try it out.

‘nience this may have caused you—ED Plug the flat cable into the interface and

plug the cable from SO2 into your com-

puter. Turn on the interface (making sure

that pausk is off), the typewriter, and then
the computer. Then press rReseT. Enter
some text into the computer and dump it
to the interface. If you have buffer memo-
ry installed, press prinT. (If you don’t
have any buffer memory, printing should
begin immediately.) Check the characters
printed. If they’re not correct, double
check the wiring to the reeds and to the
computer, and be sure that all components
are installed correctly in the interface.
Unfortunately, that’s all we have room

S for here. Next time we’ll look at how to
FIG. 15—THE PRINT-FEEDBACK LINE is used by the interface for timing purposes. install the interface in a Selectric. R-E
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REPAIRS AND ¥
ADJUSTMENTS =

THAT S/0)/] GAN DD

JOHN D. LENK

Repairing and aligning VCR's isn’t easy, but it is possible to do

some of the work yourself if you know how! In this article we’ll
tell you what repairs and adjustments you can make using
standard test equipment.

P t 2 LAST MONTH, IN THE
ar first part of this arti-
cle, we skimmed through the basics of
VCR’s. We looked at VCR circuits and at
how a video signal is recorded. Now let us
drop the subject of circuits, and get on to
more practical matters.

Keep in mind that about 95% of the
circuits we’ve described are contained in
a few special-purpose IC’s. (That applies
equally to video, audio and servo cir-
cuits.) You can not get at the detailed
circuits for test or analysis. Likewise, if
there is a failure of even one circuit in an
IC, the entire IC must be replaced (as is
the case with most TV circuits). About the
only electronic components ina VCR that
can be replaced on an individual basis are
adjustment controls. We will talk about
those components and the related adjust-
ments later on. But before that, let us
discuss the test equipment and tools you
need for VCR service.

Test equipment and tools for VCR’s

The test equipment used in VCR ser-
vice is basically the same as that used in
TV and audio service. Most service pro-
cedures are performed using meters, sig-

nal generators, color generators, oscillo-
scopes, frequency counters, power
supplies, probes, and so on. However,
there are some problems to be considered
when selecting test equipment for VCR
service.

The subject of tools, test jigs, and fix-
tures for VCR service is an entirely dif-
ferent matter. Generally, each VCR
requires a special set of tools, available
from the VCR manufacturers in the form
of kits. Although there are some tools
found in all Kits, such as tension gauges,
there are many special-purpose tools for
most VCR’s. Keep in mind that it is im-
possible to perform a full set of manufac-
turer-recommended test and adjustment
procedures without having all of those
special tools.

Let us consider the minimum require-
ments for test equipment and tools that
you'll need to work with VCR's.

Meters

Any meter suitable for TV and audio
work is probably suitable for VCR ser-
vice. (However, most VCR service litera-
ture lists audio signals in terms of dB’s
rather than volts, so a meter with a dB

scale would be useful and time-saving.)

Signal generators

As a minimum you should have a
sweep/marker generator as well as an ana-
lyst and/or pattern generator for basic
VCR service.

Color generators

You can perform some of the adjust-
ments required for VCR service with a
keyed rainbow generator, but you must
have an NTSC color generator to perform
all of the adjustments. As a minimum, the
NTSC generator should produce the stan-
dard NTSC bar pattern (for display on the
TV screen) and a five-step linear staircase
pattern (for display on an oscilloscope
being used to monitor various points in
VCR circuits).

Oscilloscopes.

As in the case of meters, any oscillo-
scope suitable for TV and audio work will
be fine for VCR service. That means a
bandwidth of at least 10 MHz is best,
although you probably could get by using
a scope with a bandwidth of as low as 5-6
MHz.
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A HANDHELD MULTIMETER like this one
should be fine for VCR servicing.

Frequency counters

If you want to go through a full set of
VCR adjustments, you will need a fre-
quency counter to check or adjust the vari-
ous 3.58-MHz oscillators in the color
record and playback circuits, and to mea-
sure servo-system timing. Most frequen-
cy counters have a sufficient frequency
range to measure the 3.58-MHz signals;
but many of the servo-system signals are
in the 30-Hz range, and low-cost counters
often do not go down that far, or are not
that accurate. Typically, low-cost counters
have an accuracy of about 100 Hz. (Ac-
curacy is not to be confused with counter
resolution, which is set by the number of
digits in the readout.)

One way to overcome the accuracy
problem is to use the period function of
the counter. (Again, many inexpensive
counters do not have a period function.)
When period is measured on a counter, the
unknown input signal controls the counter
timing gate, and the timebase frequency is
counted and read out. For example, if the
timebase frequency is 1 MHz, the indi-
cated count is in microseconds (a

count of 333 indicates that the gate has

been held open for 333 microseconds. In
effect, the timebase accuracy is divided
by the time period. For 30-Hz signals,
where the time period is approximately
1/30-second, an accuracy of 100 Hz is
increased to 3.3 Hz (100/30). Of course,
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A COLOR BAR PATTERN GENERATOR is useful, but an NTSC generator is preferred.

the period count must be divided into 1 to
find the frequency.

No matter what frequency counter you
select, check its accuracy at regular inter-
vals. If it is not convenient to use WWV
signals for such checks, a simpler method
is to monitor the 3.58-MHz oscillator in a
color TV receiver. That oscillator is lock-
ed in frequency to a color broadcast at a
frequency of 3.579545 MHz. The TV re-
ceiver oscillator remains locked to that
frequency, even though the phase and
color hue may shift. Keep in mind that the
TV receiver should be operating properly
(with good color rendition), and that a 7-
digit counter is needed to get the full fre-
quency resolution.

Probes

Both the meters and oscilloscopes used
for VCR service should have a full set of
probes, including RF, demodulator, and
low-capacitance probes. High-voltage
probes are not usually needed for any
VCR circuit.

Video monitor
If you are planning to go into VCR
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service on a full-scale basis, you should
consider a receiver/monitor such as used
in studio or industrial video work. Those
receiver/monitors are essentially TV re-
ceivers, but with video and audio inputs
and outputs brought out to some accessi-
ble point (usually the front panel).

The output connections make it possi-
ble to monitor broadcast video and audio
signals as they appear at the output of a
TV-receiver IF section (the so-called
baseband signals, in the range 0 to.4.5
MHz, at 1 volt P-P for video, and 0 dB, or
0.775 volt, for audio). Those output sig-
nals from the receiver/monitor can be in-
jected into the VCR at some point in the
signal flow after the tuner IF section.

The input connections make it possible
to inject video and audio signals from the
VCR (before they are applied to the RF
output unit), and monitor the display. In
that way, you can check the baseband out-
put of the VCR independently from the
RF unit.

If you do not want to go to the expense
of a monitor, you can use a standard TV
receiver to monitor the VCR. Of course,
with a TV receiver the VCR video signals

THOUGH THE PHILIPS SCOPE shown here has a bandwidth of 50 MHz, you should do nit:ely with a

scope with a 10-MHz bandwidth.
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THIS FREQUENCY COUNTER measures frequencies up to 1 GHz. But more important for VCR work, it

measures signals down to 10 Hz.

are used to modulate the VCR RF unit.
The output of the RF unit is then fed to the
receiver’s antenna input. Under those
conditions, it is difficult to tell if faults are
present in the VCR video or in the VCR
RF unit. Similarly, if you use an NTSC
generator for a video source, the genera-
tor output is at an RF or IF frequency, not
at the baseband video frequencies.

If you use a TV receiver as a monitor,
adjust the vertical height control to under-
scan the picture so you can see the video
switching point in relation to the start of
vertical blanking.

Special tools and fixtures

VCR service literature usually de-
scribes a number of adjustment pro-
cedures in extensive detail. Those
procedures are useful in that they illustrate
the use of special tools and fixtures avail-
able from the manufacturer, often in kit
form. There are also other tools and fix-
tures used by the manufacturer for both
assembly and service of VCR’s. Those
factory tools are not available for field
service (not even to factory service centers
in some cases). That is the manufacturer’s
subtle way of telling service technicians
that they should not attempt any adjust-
ments (electrical or mechanical) not rec-
ommended in the service literature.

The author strongly recommends that
you take that subtle hint! He has heard
many horror stories from factory service
people concerning virtually ruined VCR’s
brought in from the field. Most of those
problems are the result of tinkering with
mechanical adjustments (although there
are some technicians who can destroy a
VCR with a simple electrical adjustment).
One effective way to avoid any chance of
destroying a VCR is to use only recom-
mended factory tools and perform only
recommended adjustment procedures
(i.e. when all else fails, follow instruc-
tions!).

Hand tools

Except for those cases where special
tools and fixtures are required, most
VCR’s can be disassembled, adjusted,
and reassembled with common hand tools
such as wrenches and screwdrivers. Keep

in mind that most VCR's are manufac-
tured to Japanese metric standards, and
your tools must match. For example, you
will need metric-sized Allen wrenches
and Phillips” screwdrivers with Japanese
metric points. You will also need tools
and applicators to apply solvents and lu-
bricants (cleaner sticks for the video
heads, etc.).

Alignment tapes

Most VCR manufacturers provide an
alignment tape as part of their recom-
mended tools. An alignment tape is
housed within a standard cassette and has
several very useful signals recorded at the
factory using precise test equipment and
signal sources. Although there is no stan-
dardization, a typical alignment tape con-
tains audio signals (at low and high
frequencies, such as 333 Hz and 7 kHz),
an RF-sweep signal, a black-and-white
signal or pattern, and NTSC color-bar sig-

nals. If you intend servicing one type of
VCR extensively an investment in the rec-
ommended alignment tape would be well
worth it.

A typical use for the audio signals re-
corded on the alignment tape is to check
overall operation of the servo-speed and
phase control systems. For example, if the
frequency of an audio playback is exactly
the same as recorded (or within a given
tolerance), and remains so for the entire
audio portion of the tape (as checked on a
frequency counter), the servo control sys-
tems (both speed and phase) must be
functioning normally. If there are any me-
chanical variations, or variations in servo
control, that produce wow, flutter, jitter,
and so on, the audio playback varies from
the recorded frequency.

If you do not want to invest in a factory
alignment-tape, or if you do not want to
wear out an expensive factory tape for
routine adjustments (alignment tapes do
deteriorate with continued use), you can
make up your own alignment tape or
“work™ tape using a blank cassette. The
TV stations in most areas broadcast color
bars before or after regular programming.
(Use the VCR timer for convenience.)
Those color bars can be recorded using a
VCR known to be in good operating con-
dition. Any stationary color pattern with
vertical lines (such as the white color bar
that extends down to the bottom of the
screen) is especially useful.

Lapping cassette

A lapping cassette contains a non-mag-
netic tape coated with an abrasive. The
idea is to load the lapping cassette and run
the abrasive tape through the normal tape

A VIDEO MONITOR, such as this one from Sony, is extremely useful to have in almost any VCR-service

application.
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path (across the video heads, around tape
guides, etc.) for a few seconds. That
cleans the entire tape path (especially the
video heads) quite thoroughly. However,
prolonged use of a lapping tape can result
in damage (especially to the video heads).
Follow the manufacturer’s recommenda-
tions. Never use any lapping cassette for
more than a few seconds; there are other
ways to clean the heads and tape path.

Installing a VCR

On the off-chance that you may not
know how to install and connect a VCR,
let us review some basics. Fig. 12 shows
the connections for a typical VCR and
applies to the great majority of VCR in-
stallations. As shown, if the antenna cable
is 75-ohms, connect it directly to the vHF-
IN terminal; use an F-type connector. If
the cable is a 300-ohm ribbon type, con-
nect the cable to a 300()-to-75€) adapter,
then connect the adapter to the VHF-IN
terminal.

Connect the viF-ouT connector on the
VCR to the VHF antenna terminal on the
TV receiver with a 75-ohm coax cable. If
the TV is equipped with 300-ohm antenna
terminals, use an adapter. Connect the
uHF-oUT terminals on the VCR to the
TV’s uHr-IN terminals with the 300-ohm
cable.

Where a combination VHF/UHF an-
tenna is used, separate the VHF and UHF
signals using a signal separator, and con-
nect the VHF and UHF lead-ins to vHF-IN
and UHF-IN, respectively.

One note of caution: Connections be-
tween the vHF-ouT connector of a VCR
and the antenna terminals of a TV should
be made only as shown in Fig. 12, or as
specified in the operating instructions.
Failure to do so may result in operation
that violates FCC regulations regarding
the use and operation of RF devices. (You
may broadcast TV programs to the entire
neighborhood!) Never connect the output
of the VCR to an antenna or make simul-
taneous (parallel) antenna and VCR con-
nections at the antenna terminal of the
TV!

Copying a video tape

Figure 13 shows connections for mak-
ing copies of video tapes. The process is
essentially the same as making a copy of
an audio tape. However, keep two points
in mind. First, each time a copy is made,
the quality of the copy is not as good as the
original. Second, you may be doing
something illegal. Many of the programs
broadcast by TV stations are protected by
copyright, and federal law imposes strict
penalties for copyright infringement.
Some motion picture companies have
taken the position that home recording for
non-commercial purposes is an infringe-
ment of their copyrights. Until the courts
have ruled on the proper interpretation of
the law as applied to home video record-
ing, a VCR used to record copyrighted

material should be operated at the user’s
own risk.

Connecting a VCR to a CATV system
It is recommended that you consult

with the cable TV company before install-

ing any VCR. Always follow their recom-

IG. 13—BASIC SET UP for making a copy of a
videotape.

mendations for installation. Also, before
operating the VCR with any cable TV
system, set the RF-modulator channel se-
lector on the VCR to channel 3 or 4,
whichever is not active in the area. If both
channels are in use, check which gives
better results.

Fig. 14 shows the most often recom-
mended configuration for connecting a
VCR to a CATV system. With the set up
shown in that figure, it is possible to rec-
ord programs from all CATV channels, as
well as VHF channels 2 through 13. Set
the TV channel selector to that of the
VCR RF unit channel selector. Set the
VCR channel selector to receive the out-
put channel of the converter. Set the VCR
program select switch to the VCR posi-

- .
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FIG. 14—HOOKING UP YOUR VCR to a cable
system.

tion. With that connection, the channel to
be viewed or to be recorded is selected on
the converter.

Figure 15 shows another possible con-
figuration for connecting a VCR to
CATV. With that set up it is possible to
view one program from the converter,
while recording another program on VHF

CATV

CHANNEL
CONVERTER

FIG. 15—WITH THIS ARRANGEMENT it is possi-
ble to record a cable channel while viewing a
VHF channel.

channels 2 through 13. Set the TV channel
selector to the output channel of the con-
verter and set the VCR program select
switch to the TV position. For playback of
the program recorded on the VCR, set the
channel selector on the converter to that of
the VCR RF-modulator channel selector.
When the CATV channel converter is not
needed, connect the CATV input to the
VCR, then connect the VCR and TV re-
ceiver in the normal manner.

When we continue, we'll look at some
troubleshooting procedures for VCR ser-
vicing. R-E



TEXAS INSTRUMENTS FEATURES A NUM-
ber of interesting sound-generator IC’s in
their semiconductor line; one of the most
versatile is their SN76488N. That IC, an
improved version of their SN76477N, is a
monolithic device that combines both
analog and digital circuitry. Like the other
devices in the line, it boasts a noise gener-
ator, a VCO (Voltage-Controlled Oscilla-
tor), an SLF (Super-Low-Frequency)
oscillator, a noise filter, a mixer, attack/
delay circuitry, control circuitry, and even
one-shot circuitry for generating momen-
tary sounds. In addition to those features,
the 76488 offers an internal 125-milliwatt
audio amplifier capable of driving an 8-
ohm speaker, and external outputs for the
VCO, the SLF oscillator, the noise clock,
and the one-shot circuitry.

The device can produce noises, tones,
or low-frequency sounds either individu-
ally or in any combination. All sounds are
programmed using control inputs and
user-selected external components. The
uses for that versatile IC are limited only
by the user’s imagination; and if you run
out of ideas, a little experimentation is
sure to turn up many more.

While most hobbyists like t¢ bread-
board with discrete components when ei-
ther designing or experimenting, that
technique has several drawbacks when de-
signing with this IC. Since this IC can
produce a wide variety of sounds, with
each sound being determined by the value
of the external components connected to
it, it is far easier to listen to the sounds

produced by this IC while varying the
value of the external components. The
design console described here does just
that: it enables you to control the value of
those external components while listening
to the sound produced.

Before we look at the console, and how
it is built, it will be helpful to get to know
the 76488 a little better. A block diagram
of the device is shown in Fig. 1. Let’s
examine the operation of each functional
circuit block.

SLF oscillator

The SLF feeds a 50%-duty-cycle
squarewave to the mixer. It also feeds a
triangular wave to the external VCO or
SLF-select logic circuitry; that circuit se-
lects either external-voltage or SLF mod-
ulation of the VCO. If the vco-seLEcT
pin, pin 20, is high, the SLF is fed through
to modulate the frequency of the VCO:; if
it is low, an external voltage is used (more
on that shortly). The SLF’s normal operat-
ing range is 0.1 to 30 Hz, but it will

15
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FIG. 1—BLOCK DIAGRAM of SN76488N sound generator. Refer to this figure as we describe the

operation of the device.

23 24 25
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NTS Electronics

NTS Intronic Training is a carefully developed
and tested learning system providing a tho-
rough intergration of advanced electronic
hardware with modern lesson texts. The
relationship between theory and practical
applications is made clear through the
hands-on experience of building and
assembling kits of state-of-the-art
equipment. Courses include a wide
variety of test instruments, both digital
and analog, as well as other units
not shown here. And, depending on
the NTS program you select, you
can earn up to 30 CEU credits for
successful completion. Our full-
color catalog has complete
details. NTS has taught
industrial skills for over

78 years—a record

that has no equal.

Learn Rohotics,
Microcomputers,
Microprocessors,
Digital Video, Test
Equipment and more
with NTS INTROMNIC " home
training. Gourses include
state-of-the-art equipment,
lessons and texts to make
your hands-on programs
exciting and down- to-
earth practical.

HERO 1 is included in two
courses, one basic and one
advanced. You'll cover
principles of industrial
electronics, microprocessor
troubleshooting, fundamen-
tals of mechanics, and robotic
applications in industry.

You'll learn analog and digital
skills, radio control, fluidic,
pneumatic and servo-mechanisms,
as well as computer interfacing
and robotic programming.
HERO 1, complete with arm,
gripper and speech synthesis
board, is a fully self-contained
electro-mechanical robot—the
featured unit in the most
exciting training programs
ever offered in home study.



Training..........

FIRST WITH TOMORROW’'S
TECHNOLOGY .

1. Advanced ‘‘Z Chassis’* NTS/HEATH ‘‘Smart Set”’ g
with computer space command remote control and F 12:01:36

. 714-555-1212
R

space phone. Originate or receive telephone calls
through this set and the number appears

on the screen-store your police and other
emergency numbers into memory which may

be recalled and auto-dialed at any time.
Traditional and incomparable picture quality.

Unit has Quartz Controlled Tuning, 178
channel capacity, remote antenna switch
accessory for reception of VCR, VDR, Broad-
cast, Cable, Video Games, and Personal
Computer Input (no cable change) plus
computer- controlled color. Featured

in all-new Video Technology Course.

2. NTS/HEATH HN89A Microcom-
puter is included in two programs.
This famous and reliable unit features
Floppy Disc Drive, 48K Memory on
Board, CRT Terminal with its own
Z-80 Processor, and standard
keyboard as well as Numerical Input Keyboard. The growing
importance of computer knowledge and skills have made
these programs increasingly significant. The experience
gained in assembling these kits is invaluable in the
understanding of computer troubleshooting skills.

3. NTS Microprocessor Trainer is included in our Industrial and
Microprocessor Technology Course. It is a portable unit, contained in
a convenient h'g h-impact carrying case. Hardware/ Use the mail-in card or fill out and mail the coupon. Indicate the field of your choice.
Firmware includes MOI"liZOT Operating Syslem— (One, only please.) FREE full color catalog will be sent to you by return mall.

- L L L L L L
Expandable User Memory-User Experimental On- = A

Board Section-Breakpoint Editor-Single Step Trace- NATIONAL TECHNICAL SCHOOLS ©oer 206014
Cassette 1/0. 4000 South Figueroa Street, Los Angeles, CA 90037

Please send FREE color catalog on course checked below:
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produce frequencies of up to 20 kHz. The
SLF frequency is determined by two ex-
ternal components, the SLF-control resis-
tor connected to pin 18 and the SLF-
control capacitor connected to pin 19. The
output of the SLF is available externally
from pin 4 and can drive one TTL load.

Voltage controlled oscillator (VCO)

The VCO produces a tone whose fre-
quency depends upon the voltage at its
input. That controlling voltage can be ei-
ther the SLF output described above, or
an externally generated signal applied to
the EXTERNAL VCO CONTROL pin, pin 15.
The higher the voltage applied to the
VCO, the lower the VCO frequency. The
minimum VCO frequency is determined
by two external components: the VCO-
control resistor connected to pin 17 and
the VCO-control capacitor connected to
pin 16. The maximum frequency of the
VCO is ten times the minimum frequency.
The method of controlling the VCO is
selected by the logic-level present on pin
20. If that logic level is low, the VCO
frequency is controlled by the external
signal applied to pin 15. The input at pin
15 may be a DC voltage, which produces a
constant tone, or any digital or analog
signal. If the logic level at pin 20 is high,
the VCO frequency is controlled by the
output from the SLF oscillator.

The output of the VCO is a squarewave
and is supplied to the mixer and, if se-
lected by the envelope-select logic. to the
envelope generator and modulator. The
VCO output is available at pin 2 and can
drive a single TTL load.

Noise clock

The noise clock internally generates a
clock signal and supplies it to the noise
generator; the minimum frequency of that
clock signal is 10 kHz. The clock signal is
also available externally at pin 3; it is
capable of driving one TTL load.

Noise generator/filter

The noise generator produces pseudo-
random white noise that passes through
the variable-bandwidth low-pass noise fil-
ter before being fed to the mixer. That
filter has its cutoff point defined by the
noise-filter control resistor connected to
pin 5 and the noise-filter control capacitor
connected to pin 6.

Mixer

The mixer combines one or more sig-
nals from the SLF, VCO, and noise gener-
ator by performing a logical AnD function
and feeds the resulting output signal to the
envelope generator and modulator. The
signals that are to be input to the mixer are
chosen by setting the logic levels present
on the MIXER-SELECT pins, pins 23, 24,
and 25, in accordance with those shown in
Table 1. Figure 2 shows how the mixer
combines an SLF and noise signal to pro-
duce an SLF/noise output. If more than

FIG. 2—THE MIXER combines the SLF output,
shown in a, and a noise signal, shown in b, to
produce the output shown in c.

one sound at a time is desired, (for exam-
ple, a car engine and siren, or a steam
engine and whistle), multiplexing is re-
quired. That can be done by switching the
mixer-select lines at such a rate that the
two sounds seem to occur simultaneously.
A multiplexing-drive signal with a 50%
duty cycle is required to provide equal
amplitudes for both sounds. The frequen-
cy of that signal should be above the range
of human hearing (i.e., above 20 kHz).

One shot

The one-shot circuit controls momen-
tary sounds, and is triggered by a high-to-
low logic-level transition at the sysTEM-
ENABLE pin, pin 9. The duration of the
one-shot’s output is determined by the
one-shot control resistor connected to pin
22 and the one-shot control capacitor con-
nected to pin 21. The maximum duration
of the signal is approximately 10 seconds.
The signal can be cut off earlier by taking
the SYSTEM-ENABLE pin high. If that is
done, however. the one-shot timing must
be allowed to end before another one-shot
timing sequence can be triggered; that is

necessary to allow an internal latch to
reset. The output of the one-shot is fed
through the envelope-select logic to the
envelope generator and modulator.
Rather than being a sound source, the
one-shot signal merely provides an enve-
lope for the sound that is output from the
mixer. The one-shot circuit is operational
only when the one-shot envelope is se-
lected as explained in the next section. Its
output is available at pin 1 and can drive
one TTL load. While in the one-shot
mode, the SLF ramp can be forced to start
at either a high or low level by placing a
high or low logic-level respectively on the
SLFE-SELECT pin, pin 26,

Envelope select

The envelope-select logic determines
which envelope is combined with the
mixer output in the envelope generator
and modulator. That envelope is selected
using the ENVELOPE-SELECT pins, pins 27
and 28. The operation of the envelope-
select circuit is summarized in Table 2.
Figure 3 shows the four possible enve-
lopes that could be generated. The noise
and VCO inputs to the mixer are shown in
Fig. 3-a. If the mixer-only function is
selected as shown in Fig. 3-c, the mixer
output is supplied continuously to the au-
dio amplifier. If the VCO function is se-
lected as shown in Fig. 3-b, the
squarewave output of the VCO is the en-
velope for the mixer output, meaning that
the mixer output is passed on to the audio

an | i
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FIG. 3—WITH THE MIXER AND VCO outputs as
shown in a, the four possible envelopes that
could be generated are shown in b-c.




amplifier while the YCO output is high
but not when it is low. The VCO with-
alternating-polarity function, shown in
Fig. 3-e, is similar to the VCO function
described above except that the output
from the mixer is enabled only during
every other VCO pulse. When the one-
shot function is selected, the output from
the mixer is enabled only for the duration
of the one-shot pulse as shown in Fig. 3-d.

Decay control

The decay circuitry, which is part of the
envelope-generator-and-modulator
block, alters the fall time of the envelope
selected by the envelope-select logic. The
decay time is determined by the decay-
timing capacitor that is connected to pin
8, and the decay-timing resistor that is
connected to pin 7. The decay has no
effect on the mixer-only function, but for
the one-shot, VCO, and VCO-with-alter-
nating-cycle functions, the decay ramp is
triggered by each high-to-low transition
of the envelope; it serves to prolong the
sound at a decreasing volume that is pro-
portional to the selected decay-rate. Fig-
ure 4 shows examples of how a waveform
may be modified by decay when the mixer
output is noise and the one-shot envelope
is selected. Figure 5 shows a similar ex-
ample, this time using a VCO rather than
a one-shot envelope.

QUTPUT
a
ONE-SHOT | | I
ENVELOPE

b

DECAY

c

FIG. 4—HOW A WAVEFORM IS MODIFIED by
decay when the mixer output is noise and a one-
shot envelope is selected.

MIXER
OUTPUT

a

VCO ENVELOPE | | | |

b

DECAY
ONLY

c

FIG. 5—IN THIS EXAMPLE of how a waveform is
modified by decay, the VCO envelope is se-
lected.

System enable

The system-enable logic provides en-
able/select control for the sound output of
the system. A high logic-level at the svys-
TEM ENABLE pin (pin 9) inhibits the sound
output, a low logic-level (or open pin con-
nection) enables it. That pin is also used
to trigger the one-shot circuit for momen-

tary sounds such as gunshots, bells, ex-
plosions, etc. The one-shot logic is
triggered on the negative-going edge of a
system-enable input signal. The input ap-
plied to pin 9 must be held low for the
entire duration of the one-shot sound, in-
cluding attack and decay periods, if the
sound is to be completed. Taking pin 9’s
input high early, terminates the sound.

Output amplifier

The output amplifier (see Fig. 6) is con-
tained entirely on the IC and and has a
push-pull output capable of delivering
125 mW into an 8-ohm load connected to
pin 13. External signals may be input to
the amplifier via pin 10.

<+ 100pA

+3V

FIG. 6—THIS AMPLIFIER is entirely contained
on the IC and is capable of supplying 125 mA
into a capacitively-coupled 8-ohm load.

Regulator

The 76488 will operate from a single-
voltage power supply connected between
pin 12 (positive) and pin 14 (ground); an
internal 5 volt regulator allows use of an
unregulated supply of between 7.5 and
10.5 volts. In addition to supplying power
for the IC, the regulator is capable of
providing a regulated 5-volts, at up to 5
mA, from pin 11 for use by any external
circuitry. That is used to supply the high-
level logic voltage used by the design con-
sole.

That concludes our look at the
SN76488; its pinout is shown in Fig. 7.
We’ll now turn to construction of the de-
sign console itself.

Console construction

Construction of the design console is
relatively simple and straightforward. The
schematic for the circuit is shown in Fig.
8. Little about the design is critical, and
substituting freely from your junk-box
can help hold down the device’s cost. In
the author’s version, for instance, mica
capacitors were used in place of ceramic
discs in some instances simply because
they were on hand. You can’t, of course,
substitute for the sound-generator IC. If
your local supplier does not stock that
device, it is available from Active Elec-
tronics, PO Box 1035, Framingham, MA
01701.

A 8%is X T¥e-inch instrument case and
cover were used to house the prototype

¥ Il'r

PARTS LIST

All resistors 5% unless otherwiss

; y pushbuﬁon
swnch norma!ly open

TP1-TP18—test point jack:

‘Ji—J8—phono jack

Mlscsllsneous 1C socket perforated |

ENVELOPE |

4 OUTPUT SELECT 1 |-

qvco ENVELOPE ]
SELECT 2 T

SLF SELECT ! 6

JOUTPUT

- NOISE CLOCK
QUTPUT

Ii SLFOUTPUT MIXER B INPUT

e ! NOISE RESISTOR  MIXER A INPUT |

RESISTOR

ONE SHOT
CAPACITOR

. DECAY
; l CAPACITOR

veo[lie
CAPACITOR fF

FIG. 7—PINOUT of the SN76488N sound genera-
tor IC from Texas Instruments.
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console. In lieu of a phenolic case cover, a
Ye-inch piece of plywood may be used.
We’ve used both and prefer the plywood
because it is easier to work with.

Assembly is begun by mounting the
capacitors on rotary switches S1-S85 so
that when looking at each switch from
front to back and rotating it clockwise, the
component values are selected in the
order shown in Fig. 8. The layout of the
front panel can be seen in the photo on the
first page of this article. After the switches
are wired, cut holes in the console cover to
match that layout. Although not required,
the easiest way to do that is to mount a
full-sized version of the front panel layout
and use it as the cutting template. For
those who wish to go that route, full-sized
copies of the overlay, with adhesive back-
ing so that it can be applied directly to the
front panel, are available from the source
given in the Parts List.

After the cover preparation is com-
plete, mount the slide switches to the
cover, using either screws or an adhesive.
If using screws, use the flat-head type and
countersink them flush with the cover sur-
face. If an adhesive is used, a cyanoacry-
late adhesive (super glue) works well on
the phenolic material, while a silicone-
rubber compound works well with
plywood. When using a cyanoacrylate ad-
hesive, use extreme caution to avoid get-
ting any of it on your fingers or on the
movable-slide part of the switch. If a sil-
icone rubber compound is used, be sure to
allow ample time for the compound to
cure before attempting any further work
with the switches.

After securing the slide switches to the
cover, the remaining switches and jacks
should be mounted. If desired, attach a
2V2 inch speaker to the inside of the case
after drilling a sufficient number of
“grill” holes to insure adequate volume;
provisions have also been made for an
external speaker.

Begin wiring the console by con-
necting together all of the + 5-volt points;
do the same for all of the grounds. Next,
connect the wiper terminal of each varia-
ble resistor, RI-R6, to its associated jack,
and that jack to its associated switch. Fi-
nally, make the connections between S8,
S22, and J21; make the component con-
nections to J21, J22, S21, and S20, and
connect the positive lead of a 9-volt bat-
tery snap to S9.

Complete the console wiring by
mounting a 28-pin DIP socket on a piece
of perforated construction board and,
using two pieces of 14-conductor ribbon-
cable, connect the pins of the 76488 to the
appropriate components as the schematic
shows.

Using the console

After becoming familiar with the func-
tions of the console controls, using them
to create your own custom sounds will be
easy, fun, and exciting. To help with the
familiarization process, console set-up

SN76488N

FIG. 8—SCHEMATIC DIAGRAM of the SN76488N design console. As nothing in the circuit is especially
critical, reasonable substitutions from your junkbox can be made to reduce the construction cost.

procedures for a few sounds are provided
below. Before setting up the console for
each new sound, set all controls and
switches so that no component or control
signals are connected to the 76488.

Gunshot/explosion

1. Close S10 and S13 (pins 28 and

25).

2. Set R3 (pin 22) to 330K by using a
voltmeter to measure the resis-
tance between TP7 and TP14 (pins
14 and 22). After the resistance val-
ue is set, close 516 (pin 22).

. Set S3 (pin 21) to 47 pF

. Set S1 (pin 6) to 680 pf.

. Following the same procedure as
outlined in step 2, set R2 (pin 7) to
120K.

6. For the gunshot, set R1 (pin 5) to

33K and S2 (pin 8) to .47 pF.

7. Turnthe console power on at pin 12,

oo

close S8, and momentarily depress
S22 (pin 9). Upon release of the
switch, the gunshot sound will oc-
cur.

8. For the explosion, set R1 to 220K
and S2 to 10 j.F. Again momentarily
depress S22.

Siren/phasor
1. Set S17 (pin 20) to +.
2. Set 54 (pin 19) to 10 pF.
. Set R5 (pin 17) to 1.8K.
. Set S5 (pin 16) to .1 uF.
. Turn on console power.
. Vary R4 (pin 18) to obtain the siren
and phasor sounds.

W

Those are just a few of the sounds that
the console is capable of generating.
There are, of course, quite a few more. To
find them, all you need is a little practice
and patience. Happy experimenting! R-E
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FIG 1.—CHARACTERISTIC CURVE of a typical
bipolar transistor.

This month we'll learn how to design switching circuits using transistors, as well as other

devices.

WE'VE ALREADY LEARNED ABOUT HOW
transistors and other solid-state devices
are used in circuits such as amplifiers,
oscillators, etc. There are, of course,
many other applications for those de-
vices. One of the most common, and use-
ful, of those applications is in electronic
switching circuits. Unlike analog circuits
where the output signal is some function
of the input, in switching circuits the out-
put is in one of only two states—on or off.
This month, we are going to begin our
look at electronic switching circuits, be-
ginning with the most basic of them, the
transistor switch.

Transistor switches

To use a transistor as a switch it must be
biased so that the device is in either one of
two states. In one of those states, the tran-
sistor is “off”” and no collector current
flows. In the other, the transistor is “‘on”
and the collector current is limited only by
the resistances in the emitter and collector
circuits.

There are three common ways to bias a
transistor so that it operates as we just

described. Those methods of biasing are
refered to as modes of operation. In what
is referred to as the saturated mode of
operation, the transistor is turned on by
biasing it so that itis in, as you might have
guessed, saturation. When that happens,
the voltage across the transistor, called the
saturation voltage, is at a minimum and
depends on the collector current and load
resistance. The device is turned off by
biasing it so that it is in cutoff.

When a transistor is turned on in the
second mode of operation, the current
mode, it is biased so that the transistor
operates near, but not quite in saturation.
The collector-emitter voltage is somewhat
above the saturation voltage of the device.
Once again, the transistor is turned off by
biasing it so that it is in cutoff.

Switching speed is faster in the current
mode of operation than it is in the satu-
rated mode. It is still faster, however,
when the transistor is used in the ava-
lanche mode. In that mode, the on and off
states of a transistor are maintained in the
breakdown portion of its curve. The
switching speed of a transistor in the ava-

lanche mode is exceeded only when tun-
nel, snap-off, hot-carrier, or pin diodes
are used as the switching devices.

Switching modes

A transistor’s characteristic curves can
be approximated as shown in Fig. 1. Each
curve (which here is shown as a relatively
horizontal line) represents the relation-
ship between the collector current, I,
and the collector-emitter voltage, V.
You'll note that several of those curves are
plotted in the figure. That’s because the
relationship between I and V- depends
on the base current, I; each curve shows
the relationship for a specific value of I.

The more-or-less vertical solid line near
the vertical axis represents the saturation
resistance of the transistor. That resis-
tance is equal to V¢/lg. At the maximum
permissible transistor collector current,
Ig, the minimum voltage that can be
across the transistor is Vg, the saturation
voltage. That voltage is reduced at lower
collector currents.

A load line is also shown in the figure.
It extends from Ve on the Vg axis to
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Iyvpax on the I axis. You'll note that even
when the transistor is fully turned on by
the application of a large current to the
base, the collector current cannot reach
Iyiax if the device's load line is as drawn
in Fig. 1. The maximum current that flows
is determined from the point where the
load line crosses the saturation resistance
curve. Collector current at the intersec-
tion of the two lines is at its maximum. It
cannot be made any larger no matter how
much the base current is increased.

Saturation and current modes of opera-
tion function only if a steady input voltage
is applied to the base circuit of the transis-
tor to keep it in either the on or off state.
Examine the circuit shown in Fig. 2. The
transistor is kept in the off state by the
presence of — Vg at the base. That sup-
ply applies a negative voltage to the base
with respect to the emitter. That negative
voltage keeps the transistor turned off.
When a sufficiently positive voltage is
applied between the base and emitter at
input Vyy, the transistor is on and collec-
tor current flows. Thus the applied volt-
ages determine the state of the transistor
and whether or not there is any collector
current flowing through R, .

Saturation mode

Switching is not instantaneous, es-
pecially in the saturation mode of opera-
tion. It takes time for the transistor to go
from an off state to an on state as well as
from an on state to an off state. Let’s start
our examination of the saturation mode
by assuming the transistor is turned off.
We’ll be referring to Fig. 2 once again as
we proceed through the following discus-
sion.

When a positive pulse of voltage is ap-
plied to Vy, it is also applied to the base
of the transistor. That positive pulse
causes base current to flow instantly, but
there is a lapse of time before the base-
emitter voltage reaches even a 0-volt level.
Collector current, on the other hand, does
not start to flow until the base-emitter volt-
age is just above zero. The time between
the application of the positive voltage to
the base and the instant that the collector
current reaches 90% of its maximum, is
referred to as the turn-on time. The phrase

Vee

FIG. 2—CURRENT FLOWS through R, when a
positive pulse is applied to V. The flow is
stopped when that pulse is removed.

“delay time” is also used to describe that
turn-on period.

After the positive input voltage has
been removed, the negative (— Vyg) sup-
ply takes over to restore the transistor to
an off state. But that does not occur in-
stantly. First, the base current becomes
negative for a while, but eventually the
base-emitter junction ceases to conduct
current in either direction. As for the
base-emitter voltage and collector cur-
rent, they remain positive for a short inter-
val after the positive switching voltage has
been removed. The time it takes for the
collector current to drop to 90% of its
maximum after the positive voltage has
been removed is called storage time. It is
caused by the capacitances formed in the
transistor when it is in saturation. Those
capacitances are charged when the tran-
sistor conducts and discharged relatively
slowly after the transistor has been turned
off.

Capacitor Cp is not an essential com-
ponent in the circuit. It is included only to
increase the switching speed. To deter
mine what its capacitance must be you
must first determine the saturation cur-
rent, It Of the transistor; it is equal
to Voo/Rp. Next, calculate what Ry
should be by setting it equal to Vgg/lcgo
where Ipq is the collector-to-base leak-
age current when the transistor is operat-
ing at its maximum temperature.
Continue the design by plotting the load
line for the collector circuit as shown in
Fig. 1. From that plot, estimate the ap-
proximate base current, I, at the point
where the load line crosses the transistor’s
saturation resistance curve. In Fig. 1, it is
about midway between Iy, and Is. If the
maximum voltage applied to the input of
the circuit is Viy maxy

Re = Vinimaxy/les — lceo

LOAD
LINE

1 23

— =Vee
Vee
FIG. 3—IN THE AVALANCHE switching-mode
transistors operate in the breakdown region of
their characteristic curves.

Capacitor Cg is used to increase the posi-
tive drive on the transistor at the instant
that V is applied. Its capacitance can be
calculated mathematically, but it is best
that the circuit be built and different ca-
pacitors placed across R until it is deter-
mined which capacitor will provide you
with reasonable performance in a particu-
lar switching application.

Another factor that you may run into
when designing a switching circuit is
latch-up. In that situation, the reverse
voltage applied to the base circuit is insuf-
ficient to bring conduction down to its
lowest level. Instead, collector current
drops only to some level above the desired
minimum. That low current is determined
by the point where the load line crosses
the breakdown section of the collector
curve. (The breakdown portion of the
curve is illustrated in Fig. 3. It is the
vertical sections of curves I, 2 and 3.)
Should latch-up occur, increase the nega-
tive or reverse-bias voltage that is applied
to the base circuit.

Current mode

To improve the switching speed of a
transistor it should be kept out of satura-
tion when turned on. When that is done,
the transistor is said to be operating in the
current mode. In that mode of operation,
the off states are identical to those in the
saturated mode, while the on states differ
in that in the current mode the transistor is
kept just slightly out of saturation. (The
excess charge in the base is kept to a
minimum.)

In the current mode of operation, the
transistor can be kept off by a resistor-
battery combination connected between
the base and ground. That is shown in the
current-mode switching circuit shown in
Fig. 4. Note that there is also a resistor-
battery-diode combination in the emitter
circuit of the transistor; let’s take a closer
look at it.

Diode DI is kept turned on at all times
because of the polarity of the Vg supply.
If a silicon junction diode is used, about
0.7 volt is across the device. If there is no
voltage between ground and the base,

FIG. 4—A BATTERY AND RESISTOR are con-
nected between the base and ground in a cur-
rent-mode switching circuit.



only that diode voltage would be between
the base and emitter of the transistor,
keeping it turned on. But the transistor
does get turned off due to the presence of
the — Vg supply. To keep the transistor
turned off, Vz must be large enough to
counter the voltage across the diode.

The real significance of the emitter cir-
cuit is seen when the transistor is turned
on by a positive pulse at V. If there’s
only a resistor in the emitter circuit, or a
short as in Fig. 2, the collector current
will be equal to the beta of the transistor
multiplied by the base current Iy If Iy is
sufficiently large, the collector current
can be driven into saturation. But the
presence of D1, Rg and V. in the emitter
circuit prevents that from happening so
that the maximum transistor current level
is less than its saturation current. That
maximum is set by the components in the
emitter circuit.

Because of the orientation of the diode
in the circuit, no current from the emitter
can flow through it. But it does limit the
current through Ry because of the 0.7 volt
developed across the diode. The current
flowing through R is the maximum cur-
rent that can flow through the emitter or
collector circuit of the transistor. With
that as the current limit when the transis-
tor is turned on, the transistor will stay out
of saturation if V/R; is greater than is
the current in Ry.. For practical purposes,
the current through R; should be limited
to a maximum of Vgp/Re.

Avalanche mode

In current- and saturation-mode
switching, a voltage with a specific polar-
ity must be maintained at the base of the
transistor to keep it either in an on or an
off state. The relative polarity of the ap-
plied voltage depends on whether you
want to keep the transistor turned on or
off. In the avalanche switching-mode,
however, an instantaneous pulse is all that
is required to keep the transistor in either
an on or off state. An additional advan-
tage for that arrangement is that the circuit
switches at almost the instant that the
switching pulse is applied.

The circuit used in that mode of opera-
tion is basically the same as is used for the
saturation mode (see Fig. 2). Now,
however, Cy, is not needed to improve the
switching speed, for it is quite rapid even
without the capacitor in the base circuit.
In addition, the V. voltage in the ava-
lanche mode of operation is quite high, so
that operation of the transistor is in the
voltage breakdown region of the collector
characteristic. The characteristic curves
in that breakdown region, along with the
load line for R , are shown in Fig. 3.

Curve 1 shows the collector characteris-
tics when the base current is 0 mA; curve
2 is the collector voltage-current relation-
ship when the base current is somewhat
negative. Curve 3 is for the case where the
base current is very negative but within
the region where the transistor will not be

destroyed. (Reverse base current ob-
viously depends to a large degree upon
the reverse base voltage applied for test
purpose to the base circuit.) Besides the
load line, the other curves shown illus-
trate the usual transistor characteristics
when the base current is positive. The
latter group of characteristics is the one
usually shown on data sheets.

When the transistor is idling, assume
that the negative base voltage, — Vg, is
of such magnitude that the transistor idles
at point a on curve 2. A positive voltage at
Vi will push the idling point to a second
curve. That second curve is determined by
the magnitude of the positive voltage ap-
plied to the base. If we assume that that
curve is for I; = 0, then the new idling
point is at B on curve 1. It remains on that
curve as long as a base voltage is applied.
At the instant the positive voltage is re-
moved, the on-point drops to point C on
curve 2 because only — Vg remains to
bias the base-emitter junction. The tran-
sistor keeps idling at that point despite the
absence of any voltage or additional
pulse. It is stable because the slope of the
load line, I/R;, is less than the slope of
the transistor curve. Ordinarily, a point on
that portion of the curve would not be
stable because of the transistor’s negative
resistance. But in this case, operation
does not shift from point C because of the
relative slopes of the load line and transis-
tor curve.

A negative pulse must be applied to the
circuit in order to turn the transistor off or
to lower the collector-current level. If the
negative pulse is of sufficient magnitude,
the collector current will drop to point D
on curve 3. When idling there, the transis-
tor remains turned on. But at the instant
the negative pulse is removed, operation
reverts to a point on curve 2. That point is
point E. Because the slope of the transis-
tor curve around point E is less than the
slope of the load line, the transistor can-
not remain in an idling condition at that
point. If the transistor is idling in the off
state, it reverts rapidly to point A, the
starting point. Here, current is at a mini-
mum and the transistor is effectively turn-
ed off.

Switching FET’s

Even though their switching speed is
slower than that of bipolar devices, FET’s
have the advantage of superior on-to-off
current ratios. The slower switching
speed is due to the FET’s large internal
capacitances.

The characteristic curves of an n-chan-
nel FET, and the load line for the drain
circuit, are shown in Fig. 5. Although the
curves shown are not of any particular
device, they can be used to describe the
switching action of the FET in general. A
schematic of an FET switching circuit is
shown in Fig. 6.

With no positive voltage applied at
V- anegative voltage exists between the
source and gate due to the — V5 supply.

Vgg =+0.5

Vgg =0

FIG. 5—THE CHARACTERISTIC CURVES of a
typical FET, as well as a load line for the device,
is shown here.

If that voltage is more negative than —8
volts (that is the pinch-off voltage for the
device we are examining) very little cur-
rent flows through the drain circuit. This
can be found from the curves; note that I,
is very low when Vg = —8. Thus, drain
current is negligible because the transistor
is operating in the pinch-off region.

A positive voltage at V, or O-volt at
the gate, puts the operation of the transis-
tor at the upper end of the I, range where
conduction is at a maximum. No matter
what the collector load is, current flows
through it.

FET switches can be considered in an-
other way. When the transistor current is
at a minimum, operation is in the pinch-
off region (the right hand section of the
curves). Because the curves there are al-
most parallel to the x-axis, the drain resis-
tance is extremely high. That high
resistance limits the drain current to min-
ute levels.

Once it has been turned on, the FET
operates in the ohmic region (the left-
hand portion of the curves). In the ohmic
region the characteristic is almost vertical
and the drain resistance is extremely low,
permitting relatively large amounts of

FIG. 6—AN FET SWITCHING CIRCUIT. In such a
circuit, the ratio of the on and off resistances is
very high.
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drain current to flow. Those respective on
and off resistances make the on-to-off cur-
rent ratio of an FET extremely high.

IC switches

The 555 IC has been used as a time
delay switch (among other things) for over
a decade. Its operation revolves around
three circuits—a comparator, an S-R flip
flop, and an inverter. The comparator can
be an op-amp without a feedback circuit,
as shown in Fig. 7-a. In the circuit, a fixed
voltage is applied to one input terminal
while a variable voltage is applied to the
other. Whether the output will be at
+ Ve orat — Vi, the positive or nega-
tive supply voltage, depends upon the rel-
ative magnitudes and polarities of the
voltages applied to the two input termi-
nals. Note that in some circuits, — V- is
set equal to 0 volts, so that the output from
the op-amp will vary from 0 to + V.

FIG. 7—THE THREE MAJOR circuits in a 555
timer IC. They are a comparator (a), an S-R flip-
flop (b), and a noT gate (c).

Suppose a fixed +35 volts is applied to
the non-inverting input of the comparator
and less than + 5 volts (or even a negative
voltage) is applied to the inverting input;
then the output will be + V. volts.
Should the voltage at the inverting input
be greater than +35, regardless of how
little, the output becomes — V. In a
similar fashion, if the inverting input is set
at a fixed +5 volts, the output is minus
V ce when the voltage at the non-inverting
input is less than +5 volts, and is + V¢
when the voltage at the non-inverting in-
put is higher than + 5 volts.

To sum up, the comparator compares
the respective voltages at its input termi-
nals. If the voltage at the non-inverting
input is greater than that at the inverting
input, the output is +Vc, and if the
voltage at the non-inverting terminal is
less than that at the inverting terminal, the
outputis — V. The change in polarity at
the output occurs when the two input volt-
ages are identical.

The second circuit in the IC is an S-R
flip-flop; it is shown symbolically in Fig.
7-b. By itself, a flip-flop is a switch that’s
made up of digital logic circuits. In the
type of flip-flop considered here, when
the S terminal is low while the R terminal
is high (the actual voltage levels for the
high and low depend upon the flip-flop),
the Q output is high. Should the condi-
tions at the R and S inputs be reversed, the
Q output is low.

Next, let’s look at what happens when
an input that’s high is taken low again.
Say, for instance, that the R input is high
and the S input is low. When the R input is
taken low again, the Q output does not go
low again as you might expect; instead it
is latched high and will remain so until the
S input is taken high. If the conditions
were reversed (i.e. the S input high and
the R input low) the Q output would re-
main low until the R input is taken high.
When both inputs are low the output re-
mains in its previous state. Thus, this flip-
flop can act as a switch. To change the
state at the output all you need to do is
reverse the states of the voltages at the
inputs. In this type of flip-flop, care
should be taken to prevent both inputs
from being taken high at the same time.

The third circuit in the 555 is an inver-
ter, often called a NoT gate; the symbol for
that circuit is shown in Fig. 7-c. It gets its
name from the fact that its output is the
inverse of its input. Specifically, when the
input to the gate is high the output is low,
and vice versa.

A functional block diagram of a 555 is

shown in Fig. 8. In it you can see how the
three circuits we've just discussed are
used in that device. The IC is idling when
a voltage higher than 2V /3 is applied to
pin 2. A 0.01-p.F capacitor is usually con-
nected between pins 5 and 1; that stabil-
izes the DC voltage at the input to
comparator A. The switched voltage from
the IC is developed across a load resistor,
R, , or some other device. That load is
connected between pins 3 and 8.

In addition to the above, an R-C timing
network is connected between pins 8 and
I, with the junction of the resistor and

capacitor connected to pin 6. The time it
takes to charge the capacitor is instrumen-
tal in determining the time it takes for the
output to switch from a high to a low state.
The charging process can take place only
after a negative pulse has been applied to
pin 2. Pin 7 is connected to pin 6 so that
the capacitor will discharge after the inter-
nal transistor, Q1, connected to pin 7 has
been turned on. All of the external com-
ponents and connections we’ve discussed
are shown in Fig. 9.

Before power is applied to pin 5, it is at
ground potential because the capacitor
connected there is fully discharged by the
two identical internal resistors that run
from it to ground. A slight potential may
exist at pin 6 because the “hot™ terminal
of the capacitor in the timing circuit, C,
is brought only close to ground potential
through the internal discharging transistor
(Q1 via pin 7), but is never precisely at
ground. The slight voltage on the capaci-
tor is due to the existence of a saturation
voltage in the discharging transistor, just
as it exists in any other transistor. That
voltage, however small, is always across

TO ANEGATIVE
REFERENCE
VOLTAGE WITHIN




the transistor, and is consequently across
the capacitor. As a result, voltage at the
output of op-amp A is high at the instant
that power is applied to the circuit.

Voltage at the output of op-amp B is at
zero because when power is initially ap-
plied to the device, the non-inverting in-
put of that op-amp is again grounded
through an internal resistor in the IC. At
the same time, the inverting input, which
is tied to pin 2, is held at some value above
2V /3 as discussed above. That con-
dition is one that must be satisfied if the
555 is not to be triggered.

The outputs from op-amps A and B are
applied to the R and S inputs of the flip-
flop respectively. Thus, when the output
from op-amp B 1s low and the output from
op-amp A is high, the Q) output of the flip-
flop is high.'But the signal available at pin
3 of the 555 is low; that’s because the
output from the flip-flop is passed though
the NoT gate before it is fed to pin 3. The
discharge transistor, QI, is turned on by
the high voltage atT). The transistor shorts
the timing capacitor, to maintain the sta-
tus quo of the circuit and keep the output
low.

The initial low output level from the IC
is maintained from the time that power is
applied to the circuit until a negative pulse
is applied to the trigger input, pin 2. That
status quo is maintained because almost
immediately following the application of
power, the supply voltage is applied, viaa
resistor, to the inverting input of op-amp
A. Because of that, a low is applied to the
R input of the flip-flop. As for op-amp B,
its output is maintained low because the
idling voltage from the trigger input, pin
2, which is high, is applied to the non-
inverting input of that op-amp. As low
voltages are at the R and S inputs of the
flip-flop, the output from the IC cannot
change states; it remains low. The dis-
charge transistor remains turned on until
the S input goes high.

When a short negative pulse with a
voltage of less than 1/3V . is applied to
pin 2, op-amp B’s output goes high and
that signal is applied to the S input of the
flip-flop. That brings Q low. The low sig-
nal is subsequently inverted by the not
gate and is available as a high at pin 3 of
the 555. In the meantime, the low at the Q
output of the flip-flop, which is connected
directly to QI, turns that discharging tran-
sistor off. That, in turn, removes the short
from across the timing capacitor, C, al-
lowing it to charge. When voltage across
Cexceeds the voltage at pin 6, or is more
than 2/3V e, the state of op-amp A
changes and a high appears at its output.
(The output from op-amp B went low im-
mediately after the trigger pulse was com-
pleted.) That brings Q high, the output at
pin 3 low, and the discharging transistor is
once again turned on to discharge the tim-
ing capacitor.

The time it takes for the capacitor to
charge and trip the circuits is 1.IRCy
seconds. During that time, voltage at the

FIG. 10—THE STATE OF RY1is controlled by S1 an

opens it.

output is high. It stays there until the
charging period has been completed. The
capacitor is then discharged, the output
becomes low, and the circuit awaits the
next negative pulse to start the next timing
cycle.

The charging cycle of the capacitor can
be disturbed only by placing a low voltage
pulse at the reset input of the IC, pin 4.
That pulse turns on transistor Q2, which,
in turn, turns on the discharging transis-
tor. If the reset terminal is not to be used,
it should be connected to a fixed high
voltage such as the + V. supply.

Latching relay

Circuitry can be built around a mechan-
ical relay so that its operation is controlled
by a pair of momentary switches. Closing
one switch closes the relay and closing the
second switch opens it. A transistor cir-
cuit that can be used to accomplish that
goal is shown in Fig. 10. When S1 is
pressed, current flows through the the re-
lay’s coil and the contacts close. When S2
is pressed, the current ceases to flow and
the contacts open. Of course, a normally
closed relay could be used in place of
RY1; in that case the action of the relay is
reversed.

Let’s start our look at the circuit by
assuming that S2 has been pressed for an
instant, thereby opening the circuit to the
base of Q1. No current flows through it or
through Q2, so that the supply voltage,
+ Ve, is at the collector of Q2. This
voltage is there because, in the absence of
current, there is no voltage drop across the
coil of the relay. The high voltage at the
collector of Q2, and hence at the base of
Q3, turns on the latter transistor. Collec-
tor current through Q3 is limited only by
R3. Because of the voltage drop across
R3, there is close to 0 volt at the collector
of Q3. That is fed back and causes 0 volt to
also be applied to the base of Q1, keeping
both QI and Q2 turned off so that current
does not flow through the relay coil.

Current will flow through the relay coil
after S1 has been pressed momentarily.
When that is done, + V¢ is applied for
an instant to the base of Q1. That turns on
Q1 as well as Q2. Because Q2 then con-
ducts, current flows through the relay
coil. A voltage, very close to zero, is at
the collector of Q2 due to the voltage drop
across the transistor. That is also applied
to the base of Q3 but is insufficient to turn
that device on. The collector voltage of
Q3 is high because there is no voltage
drop across R3. That relatively high volt-
age is applied through D1, S2, and R1, to
the base of QI, keeping it and Q2 turned
on.

Multivibrators

Two switching transistors are used to
form a multivibrator. In their stable states,
one transistor is turned on and one is turn-
ed off. The purpose of a multivibrator is to
switch (and possibly even keep switch-
ing) the stable states of the two devices.
To accomplish that, positive feedback is
placed around the two transistors so that
the circuit becomes unstable. That in-
stability must be present if the states of the
transistors are to be interchanged.

There are three basic types of multi-
vibrator circuits. In one of those, the
bistable multivibrator, both transistors are
in stable states—one transistor is on and
the second one is off. When a pulse is
applied to the circuits, the states of the
device reverses. The transistors remain in
their new states until another pulse is ap-
plied; that once again reverses the states of
the devices.

The second group of multivibrators are
monostable. Here, the two transistors as-
sume specific states, depending upon the
circuitry. States are interchanged after a
pulse has been applied but they do not
remain indefinitely in those new states.
After a period of time, the transistors in
the monostable multivibrator revert to
their original states. The time they remain
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in the switched state depends upon a time
constant in the circuit.

The last group of circuits are referred to
as astable multivibrators. In those circuits
no pulse is required to cause the transis-
tors to change states; they do so continu-
ously.

Bistable multivibrator

A bistable multivibrator circuit is

shown in Fig. 11. Assume that when
power is applied QI is on and in saturation
while Q2 1s turned off. If that is the case,
the collector of QI is at about ground
potential while the collector of Q2 is at
+ V. Transistor Q2 is kept off because
no current is supplied to its base through
Rg2; that’s because of the O volts at the
collector of QIl. At the same time, the
— Vg supply is applying a reverse bias
voltage to the base through Ry2. Transis-
tor Q1 is kept turned on despite the fact
that the — Vg supply is applied to its
base. That is because there is a current
flowing through Rl; that current is due to
the voltage at the collector of Q2. The
states of Q1 and Q2 are interchanged if a
negative pulse is applied to the base of QI
to turn it off while Q2 gets turned on.
After that, the transistors remain in their
newly acquired states. A similar change
of states can be accomplished by applying
a positive pulse to the base of Q2 to turn it
on.

For the circuit to behave as described,
several design criteria must be satisfied.
1. The values of Rc1 and Rg2 (as they
are identical we'll simply refer to
their value as R¢ from now on) must
be less than Vcd'c(sm). IC{sat] is
the minimum saturation current of

the transistor.

2. Assume that Rg1=Rg2=Rg. To
keep the off transistor in that state,
Vee/Rg must be greater than the
leakage current, lggo, of the off
transistor at the maximum tem-
perature at which it is to be used.

3. Assume that Rg1=Rg2=Rg. For
the transistor to be in saturation,
beta multiplied by Rc must be
greater than Rg. The Beta of both
transistors should be about the
same.

4. To keep the on transistor in satura-
tion, the base current must be

|C (sat)
of_Vec _ _ Voo
(RC + HF RB)

Monostable multivibrator

A monostable multivibrator is shown
Fig. 12. In that circuit, QI is kept turned
on because the + V- supply provides
base current to that transistor through
Rg1. Transistor Q2 remains off because of
the negative voltage applied to its base
from the — Vg supply. Those states are
interchanged after a negative pulse has
been applied to the base of Q1. When such
apulse is applied, QI is turned off and the
voltage at the collector jumps to + V.

FIG. 11—A BISTABLE MULTIVIBRATOR can re-
main in either of two states for an indefinite
period of time.

That voltage is applied to the base of Q2
through Rc1 and R, turning that device
on. Transistor Q2 remains on until after
capacitor CI has had time to discharge
through Q2 and Rgl. The time that Q2
remains on, is equal to about 0.69R;1C1.
After that time, the transistors return to
their original states.

For this circuit to perform properly, the
following circuit details must be satisfied.
1. Q1 is on when Vco/Rc1 is greater

than ﬂ(VCcJ'HB‘I].

2. From the transistor's specifica-
tions, determine the saturation volt-
age, Vcgsay of Q2. If that
information is not available, as-
sume it to be 0.5 volt for a small
signal transistor and 2 volts for a
large power device. Use intermedi-
ate values for intermediate size de-
vices. The base-emitter voltage,
Veel, due to VCE[S&I} is
VCE[sat] X ngf(RF'f’ HE,2} The
base-emitter voltage, Vge2, due to
the —Vgg supply, is —Vgg X Rg/
(Re—Rg). Q2 is off when
Vgel+ Vge2 is negative.

Astable Multivibrator

The multivibrator behaves as an os-
cillator when used in an astable circuit. In
that arrangement, both transistors are
usually in identical circuits with the col-
lector of one transistor coupled through a
capacitor to the base of the second. The
states of both devices keep changing from
on to off, and back again, ata fixed rate. A
basic arrangement of an astable multi-
vibrator is in Fig. 13.

FIG. 12—A MONOSTABLE MULTIVIBF!ATORhas
only one stable state.

FIG. 13—AN ASTABLE MULTIVIBRATOR
Changes states continuously.

Start by assuming that QI is turned
fully on and is in saturation while Q2 is
off. Because the collector of Q2 is at
+ Ve, C2 charges to just under + Ve,
with the polarity as shown in the diagram.
(The curved side of the capacitor repre-
sents the side at the lower potential.)

Capacitor C1 was charged, with the po-
larity as shown, during the previous half-
cycle. When Cl is discharged, a base cur-
rent flows in Q2 due to the current flowing
through Ry2; the current in the resistor is
caused by + V.. The presence of a base
current turns Q2 on, putting its collector
as well as the positive side of C2, at
ground potential.

Because the voltage across C2 has the
polarity shown, the base of QI is placed at
a negative voltage with respect to ground.
That turns QI off. While QI is off, Cl
charges, with the polarity shown, to just
under + V., just as C2 did when the
transistors were in their previous states. In
the meantime, C2 is being discharged
through Rgl so there is no voltage left
across C2 and thus none applied to the
base of QIl. Transistor QI is turned on
because the only major factors that now
affect its base current are + V- and Rg1.
Transistor Q2 is turned off because of the
negative voltage at its base. It is negative
because the positive end of Cl is at ground
potential after Q1 has been turned on.

The process continues without a stop.
The time for switching from one state to
the other is 0.69R;1C2 or 0.69Rz2C1. If
Rglis notequal to Rz2 and Cl is not equal
to C2, then the time in which the transis-
tors are in alternate states differ. Should
Ryl=Rz2=Rjy and C1=C2=C, both
switching times are identical. Fully sym-
metrical squarewave cycles will then be
seen at the collector of either Q1 or Q2.
The period of the full cycle is 1.38RzC
and the frequency will be 1/1.38RC.

More switching devices

In this article, switching circuits using
bipolar transistors, FET’s, and IC’s were
described. But there are other semicon-
ductor devices designed to perform as
switching devices. Those include UJT’s,
SCR’s, PUT’s, and so on. Those and simi-
lar devices will be discussed in our next
article. R-E
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You've finally decided to
computerize your small busi-
ness. Now you have a com-
puter, but no software to
run. Let's take a look at the
features of some programs
to help you decide what you
need.

HERB FRIEDMAN

IN RECENT MONTHS, THE TREND OF BUSINESS-RELATED SOFT-
ware has been to the all-inclusive computer program. The way
most of the computer shops tell it now, the best software is a big,
accounting program that costs upwards of $1500, or integrated
(multi-function) software that serves as a database, word pro-
cessor, electronic spreadsheet, communications package, and
heaven knows what else. And if an integrated package still
won't meet your needs, they are ready to sell you a super-duper
program that will let you write virtually any kind of imaginable
database system.

While multi-function software and database generators are
very nice to have, they are not only expensive, most are 50
complex it can take weeks or even months to learn how to use
them. In fact, the heavily advertised, consumer-recognized, and
expensive dBase [1 is virtually a high-level programming lan-
guage that needs an almost equally expensive software package
as an intermediary so that the average user—the non-
programmer—can write a database using it.

Having all the records in one gigantic database isn’t always
the easiest way to do things, particularly for the individual
entrepreneur who has enough trouble finding time to take care of
business, let alone spend hours keying data into a computer. As
a general rule, many small electronics-related businesses can get
along with much lower-cost and less complex software by using
the computer solely for the most difficult jobs. In many in-
stances, individual spetific-function programs are less ex-
pensive and more convenient to use.

To illustrate the kind of feature that’s available in relatively
inexpensive software packages for the small businessman, we'll
look at some of the best software we’ve recently had a chance to

try. We make no recommendation that they are the best
available; they simply have so many decent and often unusual
features, they may give you—the typical Radio-Electronics
reader—a good insight to the particular type of software that will
work best for you.

Don't skip over some of the software we'll cover because
**...you know it’s the wrong format for your computer.’’ Keep
in mind that most software is now available in many formats:
much software that used to run only on Radio Shack computers
is now available in CP/M, PC-DOS and MS-DOS, and vice
versa. And if it’s not available in your computer’s disk format
there might be conversion software that will permit your compu-
ter to run alien software. For example, File-Tran by Business
Micro Products (311 8th, Suite 400, Glenwood Springs, CO
81601), will convert just about any CP/M or TRS-80 5%-inch
format to that of the Osborne I computer (data files and BASIC
programs), while UniFerm, by Micro Solutions, Inc. (Suite
19113, 1608 El Paso Rd., Las Cruces, NM 88001), will not only
do the same for the Kaypro II; it will also record CP/M Kaypro
files in the format of other computers. And by the time you read
this, there will probably be *‘conversion’” software for PC-DOS
software, MS-DOS, etc. So it's a good chance that the type of
software we cover will be available for your computer. And if
you don’t have conversion software, many software houses will
“‘PIP'" the software to your computer’s format.

Small packages, large power

For the electronics service shop dealing primarily with con-
sumer appliances such as TV, Hi-Fi, air-conditioners, etc.,
there’s usually no need to computerize the accounts receivable

& 1861 AHVYNNYP



RADIO-ELECTRONICS

(=]
=S

°I, IDENTIFICATION CODE 8808-1234-888
2.DESCRIPTION RESISTOR 278
3.VEMDOR’S ITEM Mo.  WS-1245
5.DEPRRTHENT E

4.VENDOR 1D
6.LOCATION

7.UNITS 8.WEIGHT
9.LAST P.0. Mo.
11.DELIVERY DARTE

18,.LAST P.0. DATE 01/83/83
12, ITENS IN STOCK 8
14.Mo. ON RESERVE 73
16.REORDER QUANTITY 388
18.ITENS SOLD Y-to-D 568

20, AYERAGE COST $8.83
22.ALTERNATE PRICE $9.80
24,SALES Y-to-D $115.88

13.Ho. ON DRDER

15.REORDER LEVEL

17, 1TENS SOLD P-to-D
19.LATEST COST

21.SELLING PRICE

23.SALES P-to-D $39.18

CHAMGE WHICH FIELD (TYPE (8> MHEM CORRECT) _

THE INQENTORY SCREEN of Versa-inventory when you enter the in-
formation for a single item is shown here.

because most work is paid for cash-on-delivery; there are prob-
ably only a handful of jobs on open account or credit. Similarly,
there’s probably no need to computerize accounts payable be-
cause the shop deals with maybe a handful of distributors. Most
likely, the primary need is for computerized inventory control:
simply knowing how many widgets are in stock, what’s the
re-order limit, and maybe how many widgets were used last
month, or last quarter, or last year; and where in heck you store
the stuff you have. (Micro-widgets are hard to find if you don’t
remember where you put them.)

That kind of inventory system doesn’t require an expensive
database generator nor weeks of programming and debugging.
Some notably good inventory systems are available in the range
of $50 to $150. For example, a system such as Versa-Inventory,
from Computronics, Inc. (50 N. Pascack Rd., Spring Valley,
NY 10977), is probably better than the average computerist
could write with a database program. It will print reports show-
ing the part description, the vendor’s item number and ID, the
department or equipment it’s used in, where the part is stored,
two levels of selling price (wholesale or retail), actual stock,
items on hold, items on order, and the reorder level. And it will
print period-to-date and year-to-date reports on sales, cost, or
whatever.

The number of inventoried items is determined by the size of
the disk drive; for example, the S00K disk of a TRS-80 Model I/
computer will accommodate about 4000 individual items.

The amount of information that the program can print in
reports is awesome when you consider it comes from a relatively
inexpensive program. It might take days, weeks, or months of
work to create that kind of report structure using an expensive
database generator.

Versa-Inventory runs under MBASIC (Microsoft BASIC),
which must be supplied by the user. MBASIC is indigenous to
Radio Shack computers, and is available for most popular CP/M
computers.

Another program that doesn’t have to be integrated with a
giant database is the mailing list. MicroMailer, from Mi-
croVentures, Inc., is an example of the kind of thing that
delivers the maximum bang-for-a-buck for a service shop’s mail
campaign. How? By outstanding utilization of identifiers.

An identifier is a code embedded in a mailing-list record that
helps identify the person. As a general rule, mailing lists will
accept several one, two, or three character alpha or numeric
codes that stand for something. Perhaps the letter **A’’ would
mean ‘‘Purchased a TV,"” or ““ANT"" might mean *‘Installed
an antenna,’’ etc.

MicroMailer, however, permits up to seven multi-word
identifiers for each person, such as ‘*VCR SERVICE CON-
TRACT," or ““TUNER REPAIR 1983."" It keeps track of the
identifiers and automatically plugs in the correct date each time
the identifier is used. It will even attempt an identifier match
when printing labels. For example, if one identifier is VCR,
meaning the person purchased a VCR from your store, it will
flag this person and ask if you want their label if you are running
amailing list of people with a *“VCR SERVICE CONTRACT."’

If you send periodic mailings to your customers, the identifi-
ers will strip out precisely the information you want; it can tell
you whose service contracts are expiring, who purchased what
appliance, who had warranty repairs, etc. You can prepare the
mailing record at the time of each sale or at the end of the day. At
the time of record entry you can not only key in all relevant
identifiers, but even the salutation for a form letter, such as
““Dear Ms, Austin:,”’ or *‘Dear VCR Owner,’’ or *‘Dear Jim."

You can sort on just about any field or identifier, have a wide
assortment of label styles to choose from when printing—even
design your own—and you can even convert the data into the
correct format for a WordStar mail-merge. And in case you can’t
keep track of who your customers are, it will search for duplicate
mailing list entries by address and name.

While MicroMailer isn’t necessarily the best mailing list for
small businesses, it gives you a good idea what to look for your
own use.

Create your own forms

Let’s assume you have a need for a program that allows you to
create a precise format for a filing system and that there’s no
inexpensive program that does precisely what you want. Let’s
say you want to catalog a record or tape collection in your own
way: you would like to design screen displays and the printing
formats yourself. OK—there’s an inexpensive program for that,
too. It's by Swan Software and it’s called File It.

File It is a sort of mini-database generator that’s particularly
well suited for catalog-type files. It allows you to write your own
screens and printout formats without days or perhaps weeks of
training. The program is relatively inexpensive, but works quite
nicely if you are aware of some of its limitations. For example,
its high speed sort is only on the “*key’’ field, the *‘key’” being
the first field—which should be a *‘catalog number.”” While it
can search rapidly on the key field, search and sorts on other
fields can be relatively very slow. The user must work it out the
way that works best for him.

File It searches can be by date, math operators such as < (less
than) and > (greater than), equal, not equal, limits, specific
numbers, match and not match, forced match, etc. While File It
is really a miniature database system, it’s easy to learn and use;
the busy technician can learn it in a couple of hours and do some
heavy customized design before the evening is out.

Automatic check printing

If your business or interest requires writing a stack of checks
at the end of the week or the beginning of the month, or you're
trying to keep the personal expenses separate from the tax-
deductibles, then some form of electronic checkbook program
will make the paperwork a little easier. There's a junior, in-
termediate, and sophisticated version of checkbook programs
for every computer, from the least to most expensive. The

IDERTIFIER LIST

. YCR SERYICE COWTRACT + IN HONE CONTRACT
. ANTEMHARS 1988 . ANTENNRS 1981
. COMPUTER « ANTENNR 1982
. ANTENHR 1983 . WALK IN CONTRACT
. BETA VCR « VHS VCR
. COMPOHENT ¥CR
+ HI-FI SERVICE
« RUTD HI-F1
CONTRACT REMEW 1983

» COMPDHENT TV

. PROJECTION TV

« HI-F1 SALES

. RESPONDS TD WRILING
» CONTRACT REWENW 1984 CONTRACT REMEW 19835

« FIRE VOLUNTEERS . LIONS CLUB

« ROTRARY . COMPUTER SERYICE 1983
« RIR COMDITIONIMG SERVICE . BOY/GIRL SCOUTS

Type in AD belov to add a new identifier
Change which identifier (by number, 'S’ Lo show) @

MICROMAILER builds its identifier list in English phrases until it eventual-
ly runs out of disk space.



trouble is that most are oriented for home use and don’t have the
muscle for commercial records. An exception to this rule is
Bookkeeper by Chuck Atkinson Programs.

Bookkeeper is an electronic checkbook system that seems
almost tailor-made for the small business person who per-
iodically writes an unusually large number of checks for either
personal or business expenses. It not only keeps a balance
account of the checks, it actually writes them, catalogs them,
and distributes them into individual tax-deductible and non-
deductible expense categories. There are 50 deductible category
codes: Codes | through 32 are pre-named; 33 through 50 can be
named by the user. Codes 51 through 98 are pre- and user-named
non-deductible expenses. The last code, No. 99, is used to splita
check up to four ways; the amounts are added to the proper
expense categories.

Bookkeeper even remembers the last person to whom a check
was issued, and will automatically print the recipient directly on
the check if desired. For example, assume the printer is loaded
with ““‘tractor-feed’’ blank checks and the user writes a check to
the local telephone company. The program has remembered the
name of the telephone company, and when the amount is keyed
in, the check is automatically printed with the amount and
company name. Just as a checkbook, Bookkeeper will accept
data entry on deposits and withdrawals, keeping a running
account of the balance. There is even provision for manually
correcting the information to accommodate bank fees and out-
of-pocket cash expenditures. In addition to printing the check
itself (using standard tractor-feed checks), it will prepare pay
checks; provide a check register; list outstanding checks; pro-
vide a listing of check registers by alphabet, expense code, or
deposits; and provide lists-of-cash summaries by date, by refer-
ence, code, credits, cash analysis, and expenditures.

Hide and seek

Do you need to store and selectively retrieve information of
any kind, such as what magazine had what article? What page it
was on? Where did you put the schematic of the signal generator
you purchased from the Army 10 years ago? Who will volunteer
their services for your favorite charity? There are almost as
many ‘‘datafile’’ programs as there are checkbook systems and
word processors. Most do more or less the same thing in similar
ways: you put the information in and the software lets you find it
by looking for key words. The problem is, most electronic filing
systems require precise information; if you misspell a word,
enter an extra character—even a space—the computer will reject
your search.

However, an electronic filing system such as Cardfile from
Digital Marketing (2363 Boulevard Circle, Walnut Creek, CA
94595) will ignore your mistakes as long as you don’t try to
deliberately fool the computer. It will dig out your information if
all you can remember is a few letters of a single word. Basically,

CATALOG NUMBER : _

NUMBER OF COPIES :
TITLE :

COMPOSER @

ARTIST :

PURCHASED ON (DATE) : FROM
PRICE: BACKUP MADE? (Y/H):
OKAY TO LOAN? WHO?

DATE T0O BE RETURNED :

TEST C 8. 508]

FILE IT is a database that allows you to create your own screen formats.
This sample was for a tape library.
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its search is similar to the electronic file index of computerized
libraries.

Cardfile works this way. There are four fields. They can be
used for any type of filing system because the program permits
the user to create individual prompts for the fields. For a book
file, the fields might be: *‘Subject,”” ‘‘Title,”" *‘Author,”
““Text,’” To keep a file on your music library, you might have
prompts for the composer, title, artist, and for comments. Each
set of prompts can be named so it is maintained as an individual
file, and there can be several files on a disc. The information is
literally poured in when creating the file. To search for any
information you simply key in as much as you know for one or
any of the four fields. The program searches the specific file
reserved for the prompts and comes up with the data.

Now suppose you're not too certain of what the data
is. Assume that a long time ago you stored information on
a Kurtzweil reading machine, an optical scanner/computer
that reads books to the blind. You don’t recall how to spell
Kurtzweil. The best you can do is Kurt. That’s all you need for
Cardfile. The search will take a little longer but Cardfile will
find the entry. As long as you don’t enter an erroneous string
(fooling the computer) the program will locate your data record.
The more words and descriptions, or partial words, the faster the
search. If you wanted to locate a magazine article on transistor
oscillators and you could not recall how to spell either word,
simply keying in as much as you know, say, ‘‘trans’’ and
“‘osc,”” will find it faster than just the single string “‘trans’’ or
“osc.”’

The amount of information you can store in the low-cost
electronic file programs varies from as low as six lines of 32
characters to almost 100 lines of 80 characters. Asa general rule,
the quantity is not as important as how easy it is to retrieve the
data.

The do-anything database

Eventually, everyone wants a DBMS, a DataBase Manage-
ment System. That’s a system of storing information in selected
fields that can be interrelated in any order by the user. A DBMS
can hold all the information on your business or other interests:
the names and addresses of your customers, your suppliers, your
inventory, accounts receivable and payable, the general ledger--
anything you want. You then create screens (video monitor
displays) that allow you to enter or retrieve only the specific data
for a given purpose. For example, suppose you have created
your own inventory system with perhaps twenty fields, every-
thing from the part number to the name and address of the
supplier to a complete set of purchase order records. If desired,
the DBMS will use the purchase-order data to calculate the
average costs for any time period. The DBMS will do this for
you because you set up the fields and their relationships any way
you want.

To make life easier for you when a customer comes in, you
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would like a TV monitor display of only the part item and
description, the quantity in stock, and the selling price. It's
simple: you just create a screen display that selects only those
fields from the database, and you create the screen layout
exactly as you want it. Normally, you can create several differ-
ent screens for a DBMS, just as you can create several different
formats for printed reports. As a matter of fact, the DBMS can
run the cash register. When you sell an item, keying it into the
database will automatically calculate the cost and update the
inventory; and if you entered the customer’s name and address,
enter the information for use in billing, mail campaigns, warran-
ty records, or whatever.

The potential power of a DBMS is enormous, which is why
many are virtually complete programming languages unto them-
selves, often extremely difficult to learn and use. For the non-
programmer who needs a powerful database but doesn’t have the
time, energy, or inclination to learn programming, there are two
outstanding DBMS systems that can be learned in a couple of
evenings, and even mastered within a week. The firstis almost a
legend because someone with the barest of knowledge about
computers can create quite sophisticated database systems with-
out too much trouble. It’s Radio Shack’s Profile Ill + for their
Model I1] and 4 computers and its sister program Profile Plus for
their Model IT computer. While not the most powerful DBMS by
any means, its level of sophistication is extremely high—yet itis
created by on-screen menus rather than programming statements
or free-form creating on the screen. Profile’s capabilities are
much too extensive to describe here; basically, if you can think
of it Profile will probably do it. Third-party enhancements add
even greater power to Profile. For example, the program will
sort or search on up to four fields. However, the people that
wrote the program for Radio Shack, The Small Computer Com-
pany, Inc. (230 West 41 St., Suite 1200, New York, NY
10036), have a set of enhancements for both versions of Profile
that make them almost standards of excellence, or at the least,
reference standards to which others are compared. One enhance-
ment allows selection by up to sixteen criteria, and then sorts on
up to five of those. Another allows the preparation of forms such
as shipping invoices—with graphics no less. Still another allows
you to rearrange a screen without having to re-do the database.
There are data-transfer enhancements, cross references, and a
whole series of other easy-to-use but complex functions. If you
go for either version of Profile, find out what enhancements are
available from the people who wrote the programs.

One final note on Profile IIl + . The documentation is good,
but not great; there are some sections which are a bit confusing.
A third-party outfit called Crest Software (2132 Crestview
Drive, Durango. CO 81301) publishes a set of notes, called Plus
Explained, that clears up virtually all the rough spots in Radio
Shack’s manual. If you use Profile Il + it’s the best $14 invest-
ment you can make.

The second user-friendly DBMS is Super, from the Institute
for Scientific Analysis (Dept. M-3, Box 7186, Wilmington, DE
19803). It is available for TRS-80 Models I and III using
NEWDOS, LDOS and DOSPLUS operating systems, for Model
II, 111, and 16 under the TRS-DOS operating system. Versions
are also available for CP/M and IBM-PC.

A menu-driven DBMS, it is offered as competition for dBase
I1, not Profile. The reason appears to be that Super’s structure is
intended specifically for business. It’s oriented towards ease in
setting up customer files, depreciation, cost accounting,
accounting systems, and manufacturing control. Most impor-
tant, it will integrate with word processors such as WordStar,
Scripsit, and Newscript. It, too, is jam-packed with features;
you really must send for a descriptive brochure to see if it meets
your needs because it sets up a rather sophisticated database and
report generator.

Unlike Profile, which can be handled by a beginner, Super
requires some knowledge of what goes into a DBMS because the
documentation often leaves a lot to be desired. At times it is
pedantic (deadly dull reading); other times it assumes you know
too much. There aren’t enough illustrations, and what there are

are not where they should be—accompanying the associated
text. Also, screen formatting for reports is not menu-driven and
is relatively difficult and frustrating; our CP/M version in no
way conformed to the documentation. Perhaps that was a result
of the conversion process from the TRS-DOS format to CP/M.
Whatever the reason, it needs much superior documentation.

Essentially, Super would be an excellent DBMS for the
beginner and non-programmer if the manual were somewhat
improved. Most likely, if the program becomes popular, some-
one will come out with a special ‘*how to use Super’’ manual,
much like the insert notes for Profile. With or without the extra
documentation, Super is still a good DBMS for the small busi-
nessman.

Itty-bitty programs

We have gotten into some pretty heavy stuff with our
database-management systems, so I'd like to close with an
absolute dynamite program, actually 100 programs in all; one of
the best software packages for a small business even if you don’t
use the computer for any other purpose.

This software package is called Business Pac 100, from Com-
putronics, Inc., and it’s available for just about every popular
computer. Pac-l100 consists of 100 ready-to-run BASIC pro-
grams, all of which are the kind you often need, and would write
yourself if you had the time or programming expertise. They run
under Radio Shack’s version of BASIC or MBASIC. (The
programs were originally written for the Radio Shack comput-
ers.)

The 100 programs encompass virtually every financial
calculation needed by a business, from calculating the
apportionment of interest, to calculating the future or present
value of an investment or compound interest, to calculating the
value of a bond or an annuity. It will calculate how much your
children’s educational fund will be worth when they go off to
college, determine the NPV (Net Present Value) of a project, and
the effects of inflation. There is even an electronic version of the
Dome business bookkeeping system.

And away from straight calculations, there are programs to
print multiple labels of any kind, keep an in-memory mailing list
(great for small lists of a few hundred names), and prepare
shipping labels. There’s a letter-writing system that interlocks
with its own mailing list, a computerized telephone directory, a
UPS-zone-from-ZIP-code directory...it just goes on and on.
There are 100 of the greatest mini-programs, and it comes with
excellent documentation. Every program is described on its own
page(s), and is listed in alphabetic order. As we said, it's exactly
what you would do for yourself,

The one problem is the conversion from the original Radio
Shack BASIC to MBASIC. Radio Shack’s Microsoft BASIC
can handle a statement such as **GOTOI50."" Note there is no
space between *‘GOTO"" and *‘150."" MBASIC, however, re-
quires the space; the statement must read **GOTO 150.”" In a
few programs we found that the conversion from Radio Shack to
MBASIC missed a few GOTO statements and there were no
spaces; the program crashed. MBASIC will crash on the line
with the problem so you can go directly into the EDIT mode and
insert the space. Or you can LIST the program and check all
statements for the proper GOTO. PAC-I00 programs are not
protected; you can modify them, make copies, do whatever you
want.

We’ve covered a lot of ground in our trip through software for
small businesses. As we stated earlier, the purpose was not to
recommend any specific software, but rather to illustrate the
many features (and some of the problems) in some of the best or
most convenient software we used.

Keep in mind that software doesn’t come cheap; it starts to
add up a hundred dollars here, a few hundred there. Before you
know it the software has cost more than the computer. Perhaps
some of our illustrations will assist you in keeping software costs
at rock-bottom. When in doubt, remember the adage: “‘If it
works well on a 3 X 5 file card, a computer probably won't do it
any better.”’ R-E
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BUILD YOUR OWN ROBOT!

Send today for your 52-page (812 x
11") booklet containing complete re-
prints of all eleven articles in the
Build Your Own Robot series by Jim
Gupton.

This all-inclusive reprint gives you all
the data you need to build your own
Robot.

B TELLS EVERYTHING YOU NEED
TO KNOW to build the Unicorn-1
Robot without the need for an engi-
neering degree or special equipment.

The robot is fully mobile with minipu-
lator arms to grasp, lift and carry.

B MANIPULATOR ARMS and end-
effectors (hands) are what enable the
robot to perform useful tasks. Details
of construction techniques and con-
siderations are fully explored.

W MOBILITY BASE is not a lunar
space station. It is the drive system
that permits the robot to move from
here to there. Full construction de-
tails along with a discussion of power
sources is included.

m THE BODY—FRAME AND ROTA-
TION MECHANISM. This is the part
that makes Unicorn-1 look like a ro-
bot. Wood and Formica are the ma-
terials for the body. Motors and gears
are what make it function.

B COMMUNICATIONS. How you can
tell your robot what to do. Prepro-
gramming techniques....radio control
....computer control are all detailed.

B SENSORS. How to add sensors so
your robot doesn't bump into things.

| want to order _

U.S. Funds only.

U.S. Funds only.

Allow 6-8 weeks for delivery.

Robot Reprints
200 Park Ave. South
New York, N.Y. 10003

| want to order ________ reprints @$12.00 plus $3.00
Air Postage and handling for all other countries.

Please print

reprints @$12.00 plus $1.00
postage and handling for U.S., Canada and Mexico.
Add 96¢ sales tax for New York State residents only.

{Name)
(Street address)

[f:it‘f]

We do not bill, check must be enclosed.

RE184

" (State) “(Zip)
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Multiplexed readouts

EARL “DOC" SAVAGE, K4SDS, HOBBY EDITOR

IF YOU EVER INTEND TO BECOME IN-
volved in repairing, modifying, or build-
ing a device that has a readout with several
digits, you should have a clear under-
standing of the principals of multiplexed
displays. Consider, for instance, a letter
we recently received. One of our readers,
Gerry Vrbensky (Nova Scotia, Canada)
wants to use larger readouts as an external
display for his calculator but is having
some problems with his modification.
Our guess is that it’s the multiplexed cir-
cuit that is causing the confusion.

i
1
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b

FIG. 1

Figure 1 shows a typical non-multi-
plexed display. Here, each LED readout
has its own decoder/driver. There is no
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sharing of circuits or components except,
of course, the carry-over signal to the next
counter IC. That is the type of schematic
you will find in most construction articles
that involve displays. It is straight-for-
ward and easy to understand.

Figure 2 shows the block diagram of a
typical multiplexed display such as the
one you might find in a calculator. For
clarity, only two readouts are shown. Note
that there is only one decoder/driver re-
gardless of the number of readouts used.
That’s possible because of the multiplex-
er, shown here as two separate switches
and an oscillator.

Let’s see how that circuit works. The
oscillator serves as both a timing and trig-
gering device. (That is, it synchronizes
the switches as well as causing them to
open or close.) Switches S1 and S2 simul-
taneously select one readout and its asso-
ciated counter. The signal from the
selected counter is applied to the decoder/
driver, where it is converted and passed on
to the appropriate segments of all the dis-
plays. But only one display lights—be-
cause only one display is connected to the
supply voltage at a time (through S1).
Now a second counter and its readout are
selected by the switches, the signals are
processed in the same manner, and so on.
The process continues and all readouts are

counTer [0
Crens) [

FIG. 2

lighted sequentially. The same sequence
is repeated again and again. But you don’t
see the digits flicker—instead, the read-
outs appear to be lighted constantly be-
cause of the very rapid switching action of
the multiplexer circuit.

Thus, you can replace all but one de-
coder/driver in a non-multiplexed display
circuit with one oscillator and two switch-
ing arrays. Say, for example, you are
building a display that is to have 12 digits
in the readout. Using the non-multiplexed
method, 12 decoder/drivers would be
needed. But if that same circuitry is multi-
plexed, the number of decoder/drivers
can be reduced to four. That’s a substantial
savings when you're trying to cut costs in
order to be competitive and/or make a
smaller device.

Also, don’t be confused if you find far
fewer IC’s in your calculator (or clock)
than you expect. Very often, the oscilla-
tor, selectors, and decoder/driver are built
right into one IC package. So, if you un-
derstand Fig. 2 and are able to trace out
the wiring to the digits, you can easily
determine what is going on in the circuit.
That information should enable you to
attach that larger readout to your calcula-
tor, or at least get you on the right track.
Good luck, Gerry.

continued on page 93
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continued from page 88

Tilt switch

Donald Wendel (TX) is looking for a
device to detect a tilt from the vertical.
Unfortunately he didn’t mention the in-
tended application, so we don’t know if a
simple switching arrangement will suf-
fice—or if the device is to be used to
determine the degree of tilt. So we'll take
a look at both.

Let’s consider the switching device first
since it’s the simpler of the two. The easi-
est approach would be to use a mercury
switch such as the *position-determin-
ing" type available from Radio Shack. If
you can’t get those, several standard mer-
cury switches can be arranged so that the
contacts close whenever they are moved
from the horizontal.

A second possible switching arrange-
ment is one that you can build. It consists
of a hanging metal wire (braided for flex-
ibility) with a weight on the free end. The
wire hangs through a metal ring, as shown
in Fig. 3, and completes a circuit when it
touches the ring. The size of the ring and
its distance from the supported end of the
wire can be adjusted to increase or de-
crease the sensitivity of the device.

If the device is to show the degree of
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tilt, that complicates matters consider-
ably. One method that comes to mind uses
a joystick (the kind that use potentiome-
ters, not the ones that contain switches).
The joystick is supported upside down and
asuitable weight is attached to the handle.
When the joystick (or the device it’s at-
tached to) is tilted in any direction, the
resistance of its potentiometer (which you
can read on an ohmmeter) will change.
That reading will be in direct proportion
to the degree of tilt. One supplier of
the type of joystick mentioned above is
Jameco Electronics (1355 Shoreway Road
Belmont, CA 94002). Check the ads in
the back of this magazine for other
sources.

Perhaps another reader will come up
with a better idea. If not, those sugges-
tions should get you going in the right
direction.

DC to AC converter
It must have been the summer storms—

we have received several inquiries lately
about building converters. The letters
came from all over, including Puerto Rico
and the Philippines.

The gist of those requests is for a con-
verter circuit that will produce 115 volts
AC from a square-wave generator. The
writers want to power everything from re-
frigerators to computers. Among the vari-
ous square-wave generators suggested are
the 555 oscillator and the 5369 crystal
oscillator.

Sorry fellows, but there’s no way those
oscillators can output enough wattage to
operate those devices. That is, you cannot
get both more voltage and current out than
you put in. Electronics is no exception to
the rule of life that says “You never get
something for nothing."”

Many people mistakenly believe that
some electronic circuits manufacture
power. That's probably because they see
circuits where you put a couple of volts in
and get 5000 volts out. Or, perhaps, a
circuit that outputs ten amps when the
input is only 500 milliamps. But that
doesn’tindicate a change in power. Power
is equal to the product of voltage and
current,

So those devices that you might think
are creating power are not. (Don’t take
our word for it, though. Take any device
and compare the product of the input volt-
age and current and the product of the
output voltage and current. We guarantee
that at best you'll wind up with equal
numbers. You'll actually get less power
out than you put in. That’s because the
circuit itself will use up some portion of
the input power.) '

Low power oscillators (such as those
mentioned) cannot handle the kind of
power necessary to produce 500 watts at
115 volts (even though that’s only 4.4
amps). Remember—what we are dealing
with are milliwatt devices.

There are two types of devices that are
commercially available and can provide
emergency power. One device attaches to
the alternator of your car and reportedly
produces 110 volts AC for operating radi-
0s, drills, and so on. As to whether or not
they would be satisfactory for powering
TV’s or a moderate size refrigerator, we
have no idea. And it’s likely that the out-
put will be to noisy for a computer. Be-
cause we have not had first-hand any ex-
perience with those units, we can’t
recommend them.

The other device that can produce the
needed power is 12-volt DC to 110-volt AC
converter or inverter. That device can pro-
duce an output of a couple hundred watts.
But if more power is needed, you can
simply use more than one unit. If you
decide to go that route, expense will be a
major factor. A device of that type—in kit
form with an output of 175 watts—is
available from the Heath Company (Ben-
ton Harbor, MI 49022) for about $55.
Several years ago we mounted a Heath
unit in my car and used it successfully for

Build Your Own
IBM-PC Gompatible
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1

Here are the boards, assembly instructions
and parts you need. . . plus full back-up ser-
vice from Netronics!

Complete instructions show you how to build an IBM-
PC compatible that can run ANY—not just *‘popular’'—
IBM-PC programs!

Motherboard functionally duplicates IBM-PC. . . fea-
tures [BM-PC compatible BIOS ROM plus five empty
sockets for ROMs of your choice. Sockets will accept
IBM-PC PROMs or other PROMs.

Instructions include step:-by-step procedure for transfer-
ring ROMs from a pc onto a floppy disk, which can then
be mailed away for ROM duplication.

Board kits include printed curcuit board, some hard-
to-ger paris, and detailed assembly instructions.
Complete kits include printed circuit boards, all
paris, and delailed assembly instructions.

Manuals only, §5.00 per kit.

IBM-PC Compatible 16-bit Motherboard with IBM com-
patible BIOS ROM—O Board kit, $89.95/00 Complete
kit, add $140.00

IBM-PC Compatible Keyboard in cabinet (wired &
tested), $229.95

64k/256k Memory with serial port with DB-25 connector
[J Board kit (64k), $39.95/C] Complete kit (64k), add
gl?;!ol‘:]mf[] Each additional 64k block (to 256k), add
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Four Drive Disk Controller with hard disk SASI inter- |
face, parallel printer port, clock/calendar—O) Board kit,
$69.95/01 Parts for Four Drive Disk Controller, add 1
$130.00/C] Parts for Parallel Printer Port, add $30.00/
O Clock/Calendar, add $45.00/0 SASI Interface, add 1
$50.00/01 All 4 functions wired and tested, $329.95. 1
IBM-PC Compatible Color Board (or B&W)—C Board
kit with ROM, 5$89.95400 Wired and tested, $299.95. 1
Printer/Spooler Board with 64k buffer, clock calendar, §
parallel printer ports—J Board kit with ROM, $49.95 1
Modem Board, 300 BPS, direct connect/originate/auto- 1
dial/auto answer plus 2 serial ports—[] Board kit with te- 1
lephone company connectors, $49.95 I
Power Supply [ Complete kit, $179.95/0 Extra power |
for hard disk option, add $20.00 1
[ Cabinet for PC, steel with brushed aluminum front !
panel and simulated oak cover, $199.95 1
[ 5%" Disk Drive, DSDD (wired & tested), $269.95 :
01 10 Megabyte Hard Disk with controller & software |
(wired & tested), $1295.50 1
Netronics offers complele service dep to 1
]
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TERMINALS

(Terminals require ASCII keyboard and power supply.)
[J Power Transformer for either terminal, §9.95
SmartVid Deluxe Terminal, 80 characters by 24 lines, mi-
croprocessor controlled with editing, reverse video and
more—[] Board kit (includes board, character generator,
video controller, 2k system ROM), $99.95/0 Complete kit,
add $100.00

FastVid Deluxe Terminal, 64 or 32 characters x 16 lines,
baud rate to 19 kilobaud—[J Board kit (includes control-
ler, character generator, and PROM), $49.95/0] Complete
kit, add $50.00

SPEECH
Electric Mouth Apple/S-100 Speech Board, with
National NSC Digitalker speech chip—O Apple/O S-100
{Please check your chaice.)/T] Board kit (with Digitalker
and 150 word vocabulary set), $69.95/0] Complete kit,
add §30.00/0 2r|d Word Set (150 words), add $39.95
SpeakE L Iking Board, operates with
uompulers and terminals or in the stand-alone mode. Uses
same power supply as terminals (see above). O Board kit
{includes VORTRAX speech chip and system ROM),
gs?.gaf[] Complete kit,
15.

S-100 DYNAMIC RAM BOARD
16k/64k RAM Board uses popular 4116 chips—[J Board
kit (includes 8202 controller), $69.95/01 Complete kit
(16k), add §79.95/00 Each additional 16k, add $50.00

ELF Il BEGINNER’S PAK

ELF Il is a complete 256 byte, I'|.|I13-I cxpandable Ienrmnz
computer with excellent doc that
hardware and software [ Learn to progi

in machine language! Learn the essence of how all com-
puters operate and “‘think’"! If you can afford to think
about an IBM-PC or IBM-PC compatible, you can't
afford not to have an ELF 11 beginner’s pak! [ Complete
kit, $139.95

USE YOUR CREDIT CARD! CALL TOLL FREE 1-800-
243-7428 (In Connecticut call 203-354-9375)

To order by mail, check boxes above for products you
desire. Mail entire ad with remittance to:

Netronics R & D, Ltd.

333 Litchfield Road, New Milford, CT 06776
Total enclosed § O Visa

[ MasterCard Acct. #

add $60.00/C1 Cabinet, add

(Conn. res. add tax)

Exp Date Sigl e
Name

Address

City

State Zip

—-—-—-——-———ﬂ——l—————--ﬁ-—-————“-——-—-_——m—-—-——--——-—-
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Power

a variety of purposes, including a ham
transceiver (but not a computer).

Transformers Transformer direction

Steve Pearson (WA) attempted to build

= SERIES | SECOMDRRY
t o [

W
oS {wrtert
el e, d - SERS . :
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3 I_I.P forcedal fransiormers i_?! hall the wesght and hesght of standard lamenated
transformers Supphed with mountng kit 5 year hmsed warranty Trade and
OEM enquines weicome Note. Regulation - all voltages quoted are hul ioad
Add regusation hgure 1o secondary voltage to obtain off ioad voltage
CALL TOLL-FREE TO ORDER B00-833-8400
In New York call (716) 874-5510.

Mail orders accepted. VISA, Mastercard or checks.

GLADSTONE-:-:cTroNcs. inc.

1585 Kenmore Avenue Buffalo, New York 14217

In Canada: Gladstone Electronics, Toronto 800-268-3640

CIRCLE 74 ON FREE INFORMATION CARD
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KITS
POWER AMPLIFIERS

Model UP70

RMS (Mono) $21 9.95

ILP MOSFET power amplifiers are the logical choice
for superb performance. compact size. excellent
design, ease of assembly, and bargain prices! All
models use famous ILP audio power amplifier
modules. factory pre-assembled with bonded heat-sink
and tested. Assembly is guick. easy. and assured
Each model features an ILP toroidal power
transformer: half the weight and size of conventional
transformers, loroids are also much quieter. ILP
MOSFET power amps give no-compromise stale-of-
the-art performance: frequency response 15Hz -
100kHz (-3db). hammonic distortion 0.005% (1kHz)
signal-to-noise ratio 100db. slew rate 20v ps. Each kit
mounts info a precision die-cast aluminum chassis
Like all ILP products, MOSFET power amp kits carry a

other hand, if you apply the input to the
high-turns side, you have a step-down
transformer. (The relationship between
the number of turns of wire in a trans-
former’s primary and secondary is re-
ferred to as the turns ratio.)

For example, take the case of a 110-volt
to 12-volt transformer. If you apply 110
volts to one side and get 12 volts out the
other, you are stepping-down the voltage.
However, you can just as easily reverse the
transformer so that the input side is now
the output. A transformer can step up or
step down the voltage that is applied to it
depending on which side is used as the
primary.

As far as the high-voltage generator is
concerned, what you need is a trans-
former with very high turns ratio. A fila-
ment transformer, such as the one you
used, doesn’t step-up the voltage enough
because it doesn’t have a sufficiently high
turns-ratio.

In these days of low-impedance transis-
tor circuits, it has become increasingly
more difficult to purchase transformers
with a high turns-ratio. As pointed out last
February, your best bet is an audio-output
transformer designed for a tube receiver.
Perhaps you can take on from an old radio
oreven a tube-type TV.  If youdo find
such a transformer, apply the input to the
side that was connected to the speaker and
you should get a sufficiently high voltage
from the other side.

Control-voltage source

Very often the solution to a problem is
just a matter of using a circuit in a slightly
different way. That’s our advice to H.B.
Armstrong (OH), who is looking for a way
to control a relay with a signal from a tape
recorder.

If you-look back at the July “Hobby

This is for
all those
who ever wonder

who runs
the United Wavy.

This is Wally Behnke,
Frank Cole, LindaThoren
and Ken Smith. They’re
United Way volunteers.
Just four of the many
volunteers who help run
the United Way in differ-
ent communities across
the country.

Volunteers who help
raise funds. And, in turn,
make the tough decisions
of how the money can be
put to the best use in their
own community.

Volunteers like these
are just part of the reason
the United Way is so
effective at meeting local
human needs.

So that’s who really
runs the United Way. Your
friends. Your neighbors.
People just like you. And
that’s the way it should be.

w Corner™ you'll see a circuit that used the

O five year imited warranty. Also available: MODEL A < I f adi i

= UPO0 60 waits RMS MOSFET amplifier $159.95 audip signalifTom & Faclo {0 urn a device

o Available direct and from selected dealers on and off. That circuit can be used to turn

E Wrie for defails on a light, activate a relay, or do almost

il CALL TOLL-FREE TO ORDER 800-833-8400 anything when an audio signal is fed to it.

il 'n New York call (716) 874-5510. Now, if we understood your problem cor- United Way

Py Mail orders accepted. VISA, Mastercard or checks. rectly, all you have to do is to connect the Thanks to you. it works, for ALL OF US,
EN GLADSTONE E-ECTroNCs.INC. same device across the audio output of m

ESll 1585 Kenmore Avenue Butfalo, New York 14217 your recorder. R-E Guall A Public Service of This Publication
94 InCanada: Gladstone Electronics, Toronto 800-268-3640
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THE DRAWING BOARD

More about counters
ROBERT GROSSBLATT

BEFORE STARTING OUR USUAL HEAVY-
duty discussion this month, we have a few
announcements to get out of the way. So
put your brains back in neutral and relax a
bit, while we take care of them.

Last August’s contest is officially
closed. A lot of you out there sent in
answers regarding the use of trimmers in
the power supply we designed. The rea-
sons you gave had to do with everything
from electron flow to the price of resis-
tors. Well, the correct answer is some-
where in between. Take a look at Fig. 1 to
refresh your memory. R, and R had to be
2-watt resistors—so the only kind of trim-
mers we could use were the wire-wound
ones.

The real question, then, is why
couldn’t wire-wound resistors have been
used. Well, those two resistors have to
pass a lot of current. Not only that, but if
the circuit being powered by the supply
suddenly draws more or less current, the
voltage across the resistors is going to
vary wildly from one moment to the next.
Since wire-wound resistors are just long
coils of resistive wire, inductive effects
are definitely going to rear their ugly
heads. More specifically, current spikes
through the resistors are going to generate
back EMF and that will momentarily
change the apparent value of the resistors.
As aresult, all the protective circuitry for
the supply, which we've spent so much
time designing, would become ineffec-
tive at the exact time it's needed most. If
the values of the resistors changed, the
cutoff points we planned on would
change. Take it from us: All the work we
did would mean nothing and there’d be a
good chance that the power supply would
go up insmoke. An unsatisfactory state of
affairs, to say the least!

And now we’ll open the envelope and
announce the winner of the contest.—It’s
Steve Geist of Des Plaines, IL. Congrat-
ulations, Steve. No prize money (we
haven’t been able to collect from the
loser); just congratulations.

Our second announcement is that a lot
of people out there have been sending in
answers to another problem we outlined
last August: namely, how to generate a
negative supply from a two terminal trans-
former. Bill McFadden of Corvallis, OR
not only sent us a solution, but also did a
really good job of analyzing the circuit
and explaining how it works. What he
didn’t send me was his return address.
Maybe that’s because we blew the prize
money budget on the other contest. Se-
riously though—if you're taking the time
to drop us a note, make sure to put your
return address on the note, as well as the
envelope, so we can answer you.

FIG. 2

Bill’s final circuit is shown in Fig. 2. It
could really come in handy when you're
designing circuitry that needs a bit of
juice from a negative supply. Its operation
has all the hallmarks of a slick design—
simplicity, elegance, and common sense.

Diodes D1 through D4 form a full-wave
bridge rectifier and produce a positive DC
voltage with respect to system ground—
nothing really unusual there. But, as you
all should know, that positive DC voltage
is generated on every positive half-wave of
the incoming AC signal from the second-
ary of the transformer. What Bill did was
to take advantage of the negative half-
cycle of that signal. Capacitors Cl and C2
charge up on the positive half-cycle of the
input—as you would expect—and then
dump their charges across diodes D5 to
D8 on the negative half-cycle. Since CI
and C2 are always looking at signals that
are 180° out-of-phase with each other,

none of the input is wasted (both sides are
used). Capacitor C3 is the filter capacitor
for the negative supply and Bill has indi-
cated that the best performance is ob-
tained from that circuit when C1, C2, and
C3 are of equal value. Anyone who needs
a negative supply should take advantage
of his work and give the circuita try. If you
do use it, let us know how things worked
out and we’ll pass the information along.

Although it wasn’t mentioned when we
stated the problem, there’s one circuit
possibility that no one has even taken into
account. Suppose you need a negative
supply and you’re powering your circuit
from batteries. There’s no negative AC
half-cycle to use, so everything weve dis-
cussed so far is, unfortunately, irrelevant.
Therefore, our new contest is to generate a
bipolar supply, with a real negative side,
using only a single nine-volt transistor
battery.

Now let’s get on with other business.

In November’s and December’s
“Drawing Board” we looked at counters
(in particular the 4017 decade counter)
and saw how they can be used as frequen-
cy dividers. We’ve also found that most of
the obstacles associated with devices of
that type can be overcome in one way or
another.

But we're still left with the problem of -

the output duty-cycle. In a word, the duty-
cycle changes every time we change the
number we're dividing by. Although
even-numbered divisions can be squared
up by some sort of gating arrangement,
(at the output) odd-numbered divisions
present more of a problem.

You could work out some electronic
equivalent of a **Rube-Goldberg”
scheme to solve the problem—but it’s
much easier to try a different IC. That’s
exactly what we're going to do. More
specifically, we’ll look at the 4018— an-
other ring counter. Not only can it divide
an input frequency, but also provides a
squared-up output waveform—without
any unnecessary brain damage. Although
that IC is superficially like the 4017, its
operation is different and requires a bit of
special handling to make it work properly.

Figure 3 shows the pinout of the 4018.
If you compare it to the 4017 you'll see
that it requires a bit more than connecting
one pin to the other in order to divide by a
particular number. The 4018 must be pro-

continued on page 106
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COMMUNICATIONS CORNER

Recreating sound

HERB FRIEDMAN, COMMUNICATIONS EDITOR

SEVERAL YEARS AGO WE PROPOSED IN AN
article on the future of high fidelity that,
through the computer and frequency syn-
thesis, it would be possible to reconstruct
the sounds of yesteryear. That is, one
would be able to play an old cylinder
recording, process the sound through a
computerized device that had stored in its
memory the waveform characteristics of
every musical instrument including the
human voice, and eventually end up with
a perfect recreation of the original signal
source. Imagine hearing the full-fidelity
voice of Enrico Caruso, or the legendary
sound of the Original Dixieland Jazz
Band.

Though we haven’t quite reached that
stage yet—if memory serves, we pre-
dicted it would take place sometime
around 1985—we have recreated the actu-
al voices of modern day sports announ-
cers, and in a few emergency situations
we have recreated the sound of “live”
music.

Recreate voices and music? Let’s ex-
plain what we mean. In the early days of
broadcasting a *‘remote broadcast”—be it
sports, drama, or whatever—meant a spe-
cial radio line installed by the telephone
company. Depending on the type of pro-
gram material, the line might be equal-
ized out to 15 kHz, 8 kHz; 5 kHz, or it
might be unequalized (for voice transmis-
sion), and all that was missing were the
upper-midrange and high frequencies.
Putting the cost of that special line aside
for a moment, if the head of the station
called the phone company at 9 AM for a
line at 1 PM it was in, equalized, and
working by 1 PM—particularly if the in-
put and output were in the same city. To-
day, it can take a week just to process the
paperwork, possibly another week to a
month to install the line, and then one
hopes the line doesn’t crash in the middle
of the remote.

To get around the problems of cost and
slow installation, many sports broad-
casters went to the dial-up phone system.
Using a special portable amplifier that
clipped directly to a telephone line (usu-
ally across the handset’s transmitter ter-
minals), the field crew dialed the radio
station’s telephone, and when the phone

‘was answered they clipped onto the hand-
set. At the station, technicians connected
the phone line’s signal to the studio con-
sole, and eventually broadcast the signal
they received through the dial-up tele-

phone system.

As time progressed, the remote equip-
ment got a little fancier and the connec-
tion was neater, but one problem
remained. Because the dial-up system has
a restricted frequency response range of
approximately 250-3000 Hz (actually
more like 300-3000 Hz), not only was the
announcer unhappy with his basso voice
coming out sounding like a thin squeak
but, what was even worse was that the
shrill sound of 300-3000 Hz eventually
wears down the listener.

It took a number of years, but both
problems—that of the thin voice and shrill
reception—were resolved by reconstruct-
ing the “missing” low frequencies with a
device users call a Comrex, which is actu-
ally the name of the company that man-
ufacturers the device. Now the full-
fidelity low frequencies of the an-
nouncers’s voice could be broadcast over
the dial-up system, and it was even possi-
ble in case an equalized radio line failed,
to broadcast a “musical” program with
some semblance of *balanced sound” by
using the phone system.

The Comrex borrows its technology
from the “freqwee,” a device that makes
humans sound like chipmunks in the TV
and movie cartoons; the same technology
is used to reduce the amount of spectrum
used by a radiotelephone signal.

FIG.1

Figure | shows how its done. At the
sending or input side of the circuit, the
microphone signal is passed into a Com-
rex encoder that slides the entire frequen-
cy range up 300 Hz by beating the audio
against a fixed crystal-controlled carrier.
The lower voice frequency of 50 Hz be-
comes 300 Hz, while the voice freque
of 3000 Hz becomes 3250 Hz. That signal
is fed into the dial-up telephone system.
Because of the bandwidth restrictions of

the dial-up system and the Comrex equip-
ment, the frequency range of 300 Hz to
3000 Hz is passed to the receiving end,
while the frequencies below 300 Hz and
above 3000 Hz are attenuated.

At the receiving end of the circuit a
Comrex decoder ““beats” the 300-3000
Hz signal back down to the range of 50 to
2750 Hz. Now, the announcer’s original
“bass” tones are reproduced at the radio
studio. True, the upper frequencies are
attenuated above 2750 Hz, but with the
low frequencies back in the voice the
“timbre” is restored, and the sound
quality at the receiver is “‘more natu-
ral”—not hi-fi, but more closely approx-
imating the “‘real” voice, and certainly
more comfortable to listen to.

Another advantage of the Comrex is
that the 300-Hz filter of the Comrex at-
tenuates the telephone line’s hum compo-
nents of 60, 120, and 180 Hz caused by the
telephone company using a common pole
with the electric utility. The decoded
Comrex signal is essentially hum-free.

What happened to the frequencies be-
tween 2750 and 3000 Hz? They are lost
because the Comrex does not recreate
what does not exist. Remember, when the
signal from the microphone was pro-
cessed by the sending Comrex the fre-
quencies between 2750 and 3000 Hz
became 3000 to 3250, and were sharply
attenuated by the phone system; for all
practical purpose they weren't received.
The highest received frequency was 3000,
which was Comrex’d down to 2750.

Keep in mind that the upper frequency
limit is determined by the upper cut-off
frequency of the telephone system. If by
chance one were using the Comrex on a
Schedule A phone line, which has a fre-
quency range of 100-5000 Hz, the Com-
rex'd upper frequency limit would be a
definitely acceptable 4750 Hz.

The success of the Comrex—and it is
an unqualified success—raises the ques-
tion of how superior the recreation might
be if the receiving end had a computer that
“remembered”’ the announcer’s ‘“‘actual
voice.” Certainly, having the low fre-
quencies in addition to the midband
should make a *“high fidelity” recreation
possible. And if we can do it with voice,
why not with music.

Just imagine 1985—if we take a long
length of string, two paper cups, and a
Comrex, we might just be able to elimi-
nate the phone company! R-E




STATE OF SOLID STATE

An interesting “melody-maker” IC
ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

WE HAVE RECENTLY COME ACROSS SEVER-
al dedicated IC’s that are used in unusual
and/or interesting applications. The one
we'll look at this month is the MP1173A-
NI. It’s a thirty-tune melody micro-
processor from SRJ International (1936
Hillman Avenue, Belmont, CA 94003).
The 4-bit microprocessor is a P-channel
MOS device with on-chip ROM, RAM,
and ALU. It’s programmed to play thirty
different melodies electronically.

The 28-pin DIP device can be used for
many applications. Forexample, it can be
used as a door chime, a replacement for
your telephone bell, an intercom annun-
ciator, or amusic box. In your car, it could
be used as a musical horn or for warning
signals (door ajar, low fuel, etc.). A few
inexpensive discrete components can be
added for melody selection, automatic

FIG. 1

melody-sequencing, and additional
power-amplification (when needed).
Briefly, the features offered by the
MPI1173 are:
1. It plays thirty different melodies.
2. Sixteen tunes can be played auto-
matically in sequence.
. Melody selection can be controlled
by two six-position rotary switches.
. Its tone and volume are variable.
. Tune speed is variable.
. A 50-60-ohm speaker can be di-
rectly driven.
7. It can be powered by two 9-volt bat-
teries.
. Its scale is chromatic.
. Tempo is programmmed for each
melody.

(=006 I R ]
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Figure 1 shows how the IC can be used for
a door-chime (or for a similar applica-

IC1
MP1173A
MICROPROCESSOR

FIG.2

tion). The optional CD4015 CMOS 4-bit
shift register (IC2) is added so that, with
S1 open (in the auTo position) the melo-
dies are automatically sequenced as S4 is
pressed and then released. The door
chime can be operated from two 9-volt
batteries or from rectified AC from a
12-18-volt bell transformer. Figure 2
shows how a general-purpose power tran-
sistor—fed from output pins 12 through
17—can be used to obtain higher volume
or to drive a low-impedance speaker.

In its standby mode, the MP1173 is
turned on but consumes very little power.
The CD4015C (IC2) has a quiescent cur-
rent drain ranging from 1 pA (typically) to
a maximum of 100 pA when V5 is 10
volts. Thus, for the circuit shown, the
battery’s life should approximate its
“shelf life”.

How it works

When either momentary switch (S3 or
S4—the back- and front-door bell but-
tons) is pressed, current through R1, R2
and the diode(s) causes Q2 to saturate.
That, in effect, grounds pin 4 (IC1’s V5
terminal) and turns on the micro-
processor. Output pin 28 goes high and
the base of Q2 is now held on by current
flow through R3 and R4. This keeps IC1
turned on after momentary switch S3 or
S4 is released. At the end of the melody
selected by S1 and S2—or the next tune in
sequence if the chimes are set in the auto-
matic-sequence mode—pin 28 of the
MP1173 goes low and Q2 turns off.
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If 83 is held down (closed) the tune
selected by S1 and S2 repeats or the six-
teen melodies will play in sequence if the
chimes are set for automatic sequencing.
A momentary closure of S4—the back-
door button—connects pin 6 to the posi-
tive supply voltage through diode D4 and
the chimes will play the single tune **Or-
anges and Lemons.” Holding S4 down
causes the melody to repeat.

Switches SI and S2 select the thirty
different melodies according to the letter/
number combinations listed in Table 1.
The table also lists the sequence of the 16
melodies that are played when Sl is in the
AUTO position.

The MP1173A-NI melody generator IC
is available from SRJ for $6.95 ($13.00
for two) plus $1.50 for postage and han-

Eleetrenics. [TINI=2\DS

AND

RESERVE
YOUR SPACE

e 6 x rate $605 per each insertion.

e Reaches 235,323 readers.

e Fast reader service cycle.

e Short lead time for the placement of
ads.

® We typeset and layout the ad at no
additonal charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: mini-ADS. RADIO-ELECTRONICS,
200 Park Ave. South. New York. NY
10003.

Equalizers ... Equalizers ...
Equalizers ® EQ-2 (top) 12 bands/channel
general purpose equalizer—see R-E 5-6/78
$89 e Optimized EQ: 10 midrange %2
octave, 3 other bands. See C&E 12/81, 1/83
$100 e EQ-3, 24 bands mono $110 stereo
$200. Free shipping w/check. Visa, M/C.
Catalog. Symmetric Sound Systems 856L
Lynn Rose Ct., Santa Rosa, CA 95404,
(707) 546-3895.

BACKUP YOUR ATARI® CARTRIDGES.
Video game cartridges are easily destroyed.
You can protect your investment by making
archival backup copies of your 2600 series
game cartridges. Most cartridges are easily
copied onto 2732 EPROM’s. Build our
EPROM duplicator for under $45, make car-
tridge copies for under $10. Complete de-
tailed plans only $10.95. RANDOM AC-
CESS, Box 41770R, Phoenix, AZ 85080.

CIRCLE 57 ON FREE INFORMATION CARD

TELTONE'S TRK-957 KIT makes it easier
and less expensive to breadboard a low-
power, central office quality DTMF detection

decodes 12 or 16 digits and operates from 5 io
12V dc. The sensitivity, wide dynamic range,
noise immunity, and low-power consumption
make it ideal for telephone switching, com-
puter and remote control applications. The
TRK-957 DTMF Kit is only $24.75. To order
call: 1-800-227-3800, ext. 1130.

CIRCLE 5 ON FREE INFORMATION CARD

system. The included M-957 DTMF Receiver

PEDIA. Originally printed in 1918, this 176-
page reprint of the complete catalog gives
you an accurate look at the state of electron-
ics in 1918. Contains everything from a Zinc
Spark Gap to a 1000-Mile Receiving Outfit.
You can get your own copy of this modern
antique, profusely illustrated, for only $4.95
plus $1.00 P&H. Order yours from R-E
BOOKSTORE, Radio-Electronics, 200
Park Avenue, South, New York, NY 10003.
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CALL NOW
AND

RESERVE
YOUR SPACE

6 x rate $605 per each insertion.
Reaches 235,323 readers.

Fast reader service cycle.

Short lead time for the placement of
ads.

We typeset and layout the ad at no
additonal charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: mini-ADS, RADIO-ELECTRONICS,
200 Park Ave. South, New York, NY
10003.

CABLE TV DESCRAMBLER KIT $39.95
Computerized addressable gated sync type.
We also have complete line of Jerrold and
Oak cable TV converters and descramblers.
Such as, Jerrold gated sync (SB-3), Oak
sinewave (N12), and Jerrold 61 channel re-
mote control converter descrambler (DRX-
DIC-105). 90 day warranty. SEND $2.00 for
“INFORMATIVE CATALOG" for prices and
availability to: J & W ELECTRONICS, INC.,
P.O. Box 61-X, Cumberland, RI 02864.
CIRCLE 63 ON FREE INFORMATION CARD

45-PIECE

COMPACT ELECTRONIC TOOL KIT

A complete assortment of high quality tools.
Includes: 13 screwdrivers; 10 pc. hex key set;
adjustable wrench; groove-joint plier; cutter;
chain & long nose pliers; wire stripper; knife
and replacement blades; soldering iron; sol-
der, desoldering wick; soldering aid; heavy-
duty padded zipper case. Model K-Z3 $99.00
postpaid. We accept Mastercard, Visa and
American Express or check. 100% satisfac-
tion guaranteed or full refund. To order, call
1-800-225-5370. (In MA call (617) 272-5051.)
Contact East, Inc. P.O. Box 160 Burlington,
MA 01803.
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THE MEAN LITTLE KIT New compact kit of
electronic tools. Includes 7 screwdrivers,
adjustable wrench, 2 pair pliers, wire stripper,
knife, alignment tool, stainless rule, hex-key
set, scissors, 2-flexible files, burnisher,
soldering iron, solder aid, solder and de-
soldering braid. Highest quality padded zip-
per case. Send check or charge Bank-
Americard, Mastercarge, or American Ex-
press. The JTK-6 sells for $95.00—JENSEN
TOOLS INC., 7815 S. 46th Street, Phoenix,
Arizona 85040, (602) 968-6231.
CIRCLE 70 ON FREE INFORMATION CARD

APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box

‘789, Lombard, IL 60148. 1-(312) 932-9550.

CIRCLE 21 ON FREE INFORMATION CARD

MINIATURE %W 5% CARBON FILM RE-
SISTORS offer superior overall performance
characteristics compared to carbon composi-
tion resistors - at significant cost savings! EIA
color coding. 1 ochm thru 10 megohm. $3.75
per hundred per value. Mastercard, Visa,
American Express, accepted. Please add
$2.00 for shipping. California residents add
6% Sales Tax. No C.0.D. ACORN INDUS-
TRIAL ELECTRONICS P.O. Box 10846,
SANTA ANA Ca. 92711. 1300-D E. Edinger
Ave., Santa Ana, Ca. 92705. (714)
547-8424.
CIRCLE 46 ON FREE INFORMATION CARD

MODERN ELECTRICS. Miniature souvenir
of the first publication ever produced by Gerns-
back Publications. This issue appeared in
April 1908—just 75 years ago. You can own
your own reprint of this unique first edition for
just $2.50 plus 75¢ P&H. It's available from
R-E BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003

—_——
VIDED
SCRAMBLING

TECHNIQUES

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, waveforms and trouble shooting hints.
Only $12.95 puls $1.50 first class shipping
and handling. RANDOM ACCESS, Box
41770R, Phoenix, AZ 85080.

CIRCLE 17 ON FREE INFORMATION CARD

SURPLUS ZENITH SSAVI TV DE-
SCRAMBLER - This is the real McCoy man-
ufactured by Zenith and used by VHF Station
operators in: Ann Arbor Ch 31, Baltimore Ch
54, Chicago Ch 66, Dallas Ch 27, Min-
neapolis St. Paul Ch 23, San Jose Ch 48, St.
Louis Ch 30, Tulsa Ch 41, Washington Ch 50,
Boston Ch 27. This unit delivers picture &
sound out of TV, no internal connections.
Complete with power adaptor (24 & 12 volt
dual). Fast shipping, insured direct to you
from Detroit. To order: send check or money
order SALE $125.00, Reg. $189.00. VIDEO
ELECTRONICS, 3083 Forest Glade Dr.,
Windsor, Ontario N8R-1W6. Quality Or-
ders (519) 944-6443.
CIRCLE 89 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

100

SAVE! )

MONEY © TIME © FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES,

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY,

FACTORY SEALED CARTONS—
CUARANTEED AND INSURED.

ﬁ SAVE ON NAME BRANDS LIKE:

PIONEER JVC

KENWOOD TEAC
MARANTZ SANSUI
TECHNICS SONY

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL —FROM

audio
A
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illinois

BANK CARDS ACCEPTED
12 East Delaware
Chicago, lllinois 60611

312-664-0020
800-621-8042

" The world of
electronics
gee-wizardry

W louemet  fugor T Arre U Hottyat b Afomoti Fectonics

Aoy

-YOURS FREE.

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 50¢ for first class mail.

' 108 New South Road
Hicksville, N.Y. 11801 J

il
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dling. SRJ also sells the Phone-Tunes,
which is an FCC approved telephone-bell
replacement that connects easily to the
telephone system. It, of course, uses the
MPI173A-NI IC. Thirty familiar tunes
can be selected and different tunes can be
used to identify different phones. The
Phone-Tunes ($39.95) can be operated
from two 9-volt batteries or from an AC
adapter ($6.95). Honeywell Inc., Honey-
well Plaza, Minneapolis, MN 55408.

Mike on a chip

Honeywell has just developed a new
type of microphone using integrated-cir-
cuit technology that consists of a thin film
of zinc oxide on a silicon substrate that is
direct-coupled to the gate of a PMOS FET
amplifier. The sensing element of the new
mike is passive; the FET amplifier dissi-
pates less than 40 mW so it can operate for
many months before the batteries need to
be replaced.

Zinc oxide, like piezoelectric crystals
and ceramics, produces electric charges
when subjected to stress. The new mikes
have response down to 0.1 Hz while the
response of most ceramic mikes is well
down at 20 Hz.

The integrated-circuit sensors are light-
er and smaller than their ceramic counter-
parts. They are one-quarter inch square
while ceramic mike elements are often
one-quarter inch thick and one-half inch
in diameter. Their reliability is greater be-
cause they are solid state—no parts to
cement or solder as with ceramics.

The new mike is expected to have many
applications. For example, it is expected
to reduce hearing-aid size.

Logic optocouplers

Motorola has announced a series of in-
frared optocouplers with Schmitt-trigger
outputs for coupling digital logic circuits
in situations that require a high degree of
electrical isolation between the control
circuits and the controlled equipment.
The digital output of the couplers elimi-
nates the need for comparators or other
wave-shaping circuitry between computer
terminals and peripheral equipment. The
infrared optocouplers also have many ap-
plications in digital control of power sup-
plies. motors and servos.

The MOCS5007, HIIL1, MOCS5008,
MOCS5009 and H11L2 optocoupler/isola-
tors feature a Vg (isolation voltage) of
7500-volts AC minimum, and guaranteed
switching times (t,,. t,¢) less than 4 ps,
The LED trigger current is specified as 1.6
mA for the first two devices, 4 mA for the
MOC5008, and 10 mA for the MOCS5009
and HI1L2. The rise and fall times for the
output of the Schmitt-trigger waveform is
specified as 0.1 ps.

The HIILI1, and H11L2 are equivalents
of devices introduced earlier by General
Electric. Prices range from $3.30to $1.55
in lots of 100 and up. Motorola Semicon-
ductor Products, PO Box 20912, Phoe-
nix, AZ 85038. R-E

CABLETV :

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available
$ Buy Warehouse Direct & Save $

36 channel
converter

$4595

36 channel

wired remote

converter
only

58895 =)

Send $2 for complete catalog
of converters and unscramblers

Quantity Discounts ® Visa * Master Charge
Add 5% shipping—Mich. residents add 4% sales 1ax

C&D Electronics, Inc.

P.O. Box 21, Jenison, MI 49428
(616) 669-2440

INVENTORY REDUCTION SALE!

Huge savings on
used and demonstrator

Video and CCTV
equipment.

OFFER GOOD WHILE QUANTITIES LAST

CCTV Cameras 369 50

And Monitors

Video 513950

Recorders

Lenses And 3997

Wall Mounts

® Similar Savings On Other ltems!

m" Al In Good Working Condition!

® No Limits! First Come, First Served!

Ask for Mr. Lewis

TOLL- FREE 800-221-2240

NY. STATE 212-989-4433

GBC[(EIv CORP.

315 Hudson Street, New York, N.Y. 10013
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It’s like no other magazine in the world!

Between the covers of this special annual publication are carefully selected articles on
scientific developments, recent technical advances, consumer products trends, develop-
ment of services, exotic communications advances, design information, hobbying tips,
and “what’s new” material compiled for your reading pleasure and information. Each
article was specifically chosen and prepared for publication by the editorial staff of Radio-
Electronics magazine, updated to the moment it went on press and printed. Here’s what
you will read about in the 1984 edition:

VIDEO ENTERTAINMENT—It
couldn’tbe said all in one article so we
compiled a 16-page special section
covering the changing and growing
field of entertainment in the home:

tool for the common man. Cellular
technology promises more channels
with a little help from applied comput-
er technology.

DIGITAL AUDIO DISCS—Laser
rays are bringing new noise-free,
pulse-encoded audio programming
to your stereo system embedded in a
plastic disc immune to strawberry

new video components with screens

from thg gigantic to Athe tiny postage- . 130 zms e tom i s
stamp size, accessories that didn’t ex- '

ist last year, and tips on getting the

most from what you own or plan to

buy.

jam, sandpaper, and desert heat.

MAIL ORDER BUYING—You've
heard the bad points, including the
myths. Now, here are the facts and
economics of buying mail order that
will be an asset to your business or

hobby.

SATELLITE TV—The countryside is 16-packed-pages

strewn with parabolic tracking dishes ?é‘ri.“é’iﬁﬁo”ri‘é’.

installed by home owners to pull-in ” te ..
i I i, BT freial T8

the countless television channels at€ L=/

transmitted back to earth by satellites —

poised in space in geosynchronous

orbits. You, too, can enjoy the pro-

gramming selection—and much of it

is commercial-free, too!

PLUS—There’s so much more, we
have space only to mention an elec-
tronic guitar tuning project, theory on
digital filters, how to make inexpen-
sive computer cables, build a pro-
grammable home thermostat, tips on
buying pocket-size shortwave re-
ceivers, stereo audio for TV, all about
VLF active antennas, news on pagers,
how to restore antique radios, and....

Radio-Electronics ANNUAL 1984

How to Order—

Inside Info on— |

+ Cordiess Telephones
= Video Disk Systems
« Pocket SW Receivers P —
= Stereo Audio for TV
= Moblle Telephones
= Digital Audio Disks Plus facts on—
« Pocket Pager Progress
w* Cutting your fued oll costs (p. 151
» Pepping-up video sound to hi-fl (p. &1)
» Making low-cost computer cables (p. 771
# Saving by buying Mail-Crder (p. 101

-

MOBILE TELEPHONES—What
was once a status symbol for the idle
rich is quickly becoming a working

SEND CHECKS OR MONEY ORDERS ONLY RE184
Allow 6-8 weeks for delivery.

We can't drop your copy of Radio-Electronics Annual 1984 into the mail sack

until we receive an order from you! So, do it today! Fill out the coupon below,

giving us all the information requested, write a check or money order (no

stamps) for the correct amount, and mail at once to:

[J I know you have a limited supply of the 1983 Edition of the Radio-Elec-
tronics Annual. Please send me copies. | am enclosing $2.50 for each
copy plus $1.00 for postage and handling for US, Canada, and Mexico. All other
RADIO-ELECTRONICS ANNUAL countries add $2.00. US funds only.
Circulation Department
200 Park Avenue South Please Print

New York, NY 10003.
[J Okay, drop my copy of Radio-Electronics Annual 1984 into the mail bag. | Name,
am enclosing $2.50 for the issue plus $1.00 for postage and handling for US,
Canada and Mexico. All other countries add $2.00. US funds only.

Street Address

[J lcanuse copies of Radio-Electronics Annual 1984. | am enclosing
$2.50 for each copy plus $1.00 for postage and handling for US, Canada, and
Mexico. All other countries add $2.00. US funds only. City
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I Tuners,
I amplifiers, <

easy to assembile kits,
books & more....

name

address

state __zip
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j A Electronics, Inc.
Dept. 1-R , 1020 W. Wilshire Bivd.
I oxiahoma City, OK 73116
800-654-8657 9AM-5PM CST M-F
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CABLE TV

Buy Direct & Save

SUPER SPECIALS
-

40 CHANNEL J
CONVERTER
' $9Q05

Advanced Solid State design and cir-
cuitry allows you to receive mid &
super band channels. Restores pro-
gramming to Video Recorders.

36 CHANNEL
REMOTE CONTROL

% CABLE CONVERTER
36995

JERROLD 400
THE ULTIMATE CABLE TV
CONVERTER

; = 60 CHANNEL
‘!-“ INFRARED
CONTROL
ARy -1
Send $5 for Complete Catalog

pirect VIDEOQO saLes

P.O. BOX 1329
JEFFERSONVILLE, INDIANA 47130

CALL
1-812-282-4766
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AM STEREO

continued from page 46

played along with the band, mono-stereo
mode and tape track. The IFis 262.5 kHz,
and the bandswitching is all-electronic.
The section of the tuner that is not in use
has its DC supply turned off. Therefore a
single-transistor switch was added to ap-
propriately operate the AM-stereo de-
coder-circuit. The entire AM-receiver
section is a single IC but, fortunately, its
IF output voltage is high enough. In fact,
we had to decrease it by using a 4.7K
resistor in series with the decoder input.
The decoder VCO circuit shown in Fig. 10
was used to match the 262.5-kHz IE. The
audio outputs were connected in parallel
with the outputs of the FM multiplex de-
coder. Since power is switched for band
selection, the connected audio outputs did
not interfere with each other. Series resis-
tors had to be inserted in the decoder’s
audio outputs because their level was
higher than that of the FM section of the
radio. Doing that kept the sound level
about the same when switching between
bands. Also, we made up a special PC
board for the decoder so that we could fit it
inside the tightly packed radio.

The stereo system worked well, but the
digital control-system caused phase-gen-
erated tones at about 600 Hz and also at
about 10 Hz (fluttering). The tuner PLL
loop compensation frequency was sneak-
ing through the DC control lines to the
varactor in the tuner section, causing
phase modulation and some frequency
modulation that appeared loud and clear
in the audio. Rolling off the audio re-
sponse below 50 Hz with smaller coup-
ling capacitors at the AM decoder outputs
took care of that low-frequency problem.
An RC filter on the DC line to the varac-
tors eliminated the 600 Hz tone.

That Sears radio worked out very well.
Although it is not microphonic, it is sensi-
tive to phase changes. Faint modulation
from other stations can sometimes be
heard when the selected station is quiet or
has very low modulation. That would
probably not be a problem in an auto-
mobile. Its bandwidth is much narrower
than the Realistic portable which is no-
ticeable in the audio-frequency response.
But it’s still acceptable, especially for au-
tomotive use.

The third conversion was installed in a
home stereo receiver, a Technics model
SA-222. This receiver has a fully syn-
thesized control and tuning system that’s
operated by a microprocessor. The syn-
thesizer presented noise problems in the
very-low-frequency area and required a
minor modification to a filter in the preset
tuning circuit.

A small resistor was added to the loop-
antenna circuit to lower the Q of the loop.
That helped maintain a satisfactory band-

continued on page 114
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COMPUTER CORNER

Computer environments

LES SPINDLE*

PREVIOUS COLUMNS IN THIS SERIES HAVE
discussed the various hardware and soft-
ware components that make up a comput-
er system. The terminal, CPU, mass
storage devices, and printer, with the soft-
ware, make up the tangible materials that
you will need to get started. But once you
have those important components as-
sembled, what electrical and environ-
mental factors will you have to take into
account to ensure smooth, error-free oper-
ation? This month, let’s take a look at the
necessary steps in achieving a safe, effi-
ciently-operating computer system.

Before we look at such things as power
requirements, let’s look at two often over-
looked factors—ambient temperature and
air quality. Like all other electrical appli-
ances, computers generate heat. Most units
are equipped with some form of ventila-
tion or internal cooling system. But the
temperature of the computer room itself is
not to be overlooked. In many instances,
suitable air conditioning will help dissi-
pate the hot air emanating from the com-
puter and will help ensure longer-lasting
performance. The sensitive electric com-
ponents will not wear out as quickly if you
avoid running them for long periods of
time in a hot, stuffy office. If your pro-
cessing workflow can be scheduled so that
the computer runs minimally on especial-
ly sweltery July or August afternoons, so
much the better. You will be giving the
system an extra lease on life by sparing it
from such a demanding workout.

Clean air is another matter of concern.
Needless to say it is wise to take whatever
steps are possible to keep the system dust-
free. If the air filters in, say, a hard-disk
drive become too clogged with floating
debris, excessive heat will be trapped
within the unit, taking its toll on the lon-
gevity of the system. Worse yet, a worn-
out filter will not prevent dust from set-
tling on the components. Since a hard-
disk drive stores so much information in a
small space, the damage that can be
caused by that is obvious. Although the
disk head does not actually touch the disk
surface, it travels only a minute distance
above it. A scratch on either surface may
well cause permanent damage to both the
disk and the drive—causing an expensive
repair bill and the likely loss of valuable
data.

*Managing Editor, Interface Age magazine

When you buy the components, make
sure the sales person shows you where all
filters are located. Check them regularly
and replace them at prescribed intervals.
The importance of that cannot be over-
emphasized.

Power requirements

Next, consider the power requirements
of your system and prepare ahead for
those inevitable power disturbances—
voltage dips and surges, excessive line
noise, and brownouts and blackouts
caused by storms and other unpredictable
factors.

Generally speaking, common AC line
levels are sufficient for the majority of
home and business computer installa-
tions. Also, most computer equipment is
delivered complete with a power supply
that converts that AC to the appropriate
DC voltage and current levels needed for
the system.

In some cases, however, either the
power supply is not included with the
equipment, or more current than the sup-
ply can deliver is needed to handle add-on
peripherals or the like. In those cases, you
can purchase an external power supply
(see Fig. ).

FIG.1

There are too many variables involved
to suggest the purchase of a specific power
supply, but be sure that whichever one you
choose supplies the voltage and current
levels that you require. As to the current
levels, be sure that the supply can satisfy
the demands of your equipment comforta-
bly. Cutting things too close can cause
overheating, so as large a margin of safety
as possible is recommended.

Now, what about power outages or dis-
turbances and the loss of data that they can
cause? While every computer has a degree
of built-in protection against such occur-

rences, the amount of that protection var-
ies from system to system. The kind of
protection a computer offers should be
one of the things that you look into when
buying your system. If, however, any loss
of data is unacceptable, you will want to
invest in additional power-protection de-
vices for added security. Let’s look at
what’s available.

Line regulators (which typically range
in price from $350-$700) automatically
alter the voltage when it gets too low (re-
ferred to as a sag) or too high (spike or
surge). Sags are sometimes caused by
large appliances in the building—air con-
ditioners, compressors, or other comput-
er systems—switching on or off. Spikes
(fleeting, imperceptible increase in volt-
age) and surges (longer increases, often
obvious to the user) can be caused by
electrical storms, equipment failure on a
communications network, or switching of
power equipment.

Line isolators ($150-$400) weed out
interfering signals from such devices as
television sets, medical equipment, and
CB radios. They also head off voltage
spikes.

Power conditioners ($300-$800) com-
bine the functions of isolators and regula-
tors, providing spike/surge/sag protection
and also eliminating spurious electronic
signals.

In cases of severe disturbances or ex-
tensive power interruptions, more sophis-
ticated protection is needed. A brownout
is a deliberate reduction of power distribu-
tion by the electric company due to heavy
demand or unpredicted inadequate sup-
ply. A blackout is a total loss of power for
from a few minutes to several days. Both
can be disastrous, in terms of computer
operation, if backup support has not been
planned. An uninterruptible power supply
($1,500-$2,500) is the only remedy for
such conditions. In the event of trouble,
those supplies switch instantaneously to a
powerful battery back-up system, pre-
venting any loss of data or damage to
equipment. Besides that, the device will
perform all of the combined duties of iso-
lators, regulators, and conditioners. Ob-
viously, such a power supply is too
expensive for many situations, but is nec-
essary where the loss of computer opera-
tions data will result in a crisis of one form
or another, such as the total loss of a
company's payroll records. R-E
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SERVICE CLINIC

The more things change...

JACK DARR, SERVICE EDITOR

RADIO-ELECTRONICS

WE HAD JUST RECEIVED A REPRODUCTION
copy of the very first issue of Hugo
Gernsback’s first magazine—the April
1908 issue of Modern Electrics. (See Fig.
1). We were vastly amused, and amazed at
the column “*How To Remedy Troubles in
Wireless Telegraph Instruments.” (I said
to my wife, “Look! the very first ‘Service
Clinic!””" Then she asked if I wrote it.
Naturally, my answer was no—since I
wasn’t even born until 1910).

There’s an amazing resemblance be-
tween it and the more recent columns of

FIG.1

*“Service Clinic.” In reading over that is-
sue, we found some advice that’s just as
good today as it was then. That advice
went something like this: **Sharpen your
senses and learn to observe...In hunting
for trouble, work first with your brain and
then with your hands. If vice versa more
trouble is sure to arise.” Notice the re-
semblance? Some things never change.
(There's a French proverb on that, which
we'll spare you.) Oddly enough, we've
been mulling over the idea for a clinic,
along the same lines.

Think before you jump

Over the years, we've received lots of
letters from readers who were stuck on
one electronics problem or another. A few
years ago, we started looking into why

that happens—so, we used the most avail-
able subject that we could find—our-
selves! From the study of ourselves,
together with the letters you've sent in, we
learned a couple of things. That informa-
tion has benefited us, so we thought we’d
pass it along. In fact, we've got an almost
complete manuscript on the subject.
We’ll finish it one of these days (we keep
saying).

Many of our readers, who’ve written to
us for help, are competent electronics
technicians. Therefore, they're familiar
with most of the electronic circuitry found
in audio and video equipment. Why then,
do they still get jammed up. That’s what
we wanted to know, and found out. Very
often we get stuck because we don’t attack
the problem with the right mental atti-
tude. In other words, we simply don’t
work the brain first. That’s because we
become so familar with the circuits and
the problems associated with them, that
we tend to jump in with both feet.

Think positive!

When starting a job, its a good idea to
have a positive attitude—that is, keep an
open mind and have confidence in your-
self. You'll find that the problem isn’t so
great that you can’t handle it. Often, what
gets us into a hole is that we start with a
fear that we can’t handle the job, for one
reason or another. In that case, you've got
the proverbial two strikes against you be-
fore you even come to bat. (You're whip-
ped before you start.) That belief is
demonstrably false. You can find any
problem and fix it, so forget all that gloom
and doom.

Electronics repair, like anything else, is
not sharply defined in black and white—
there are gray areas. We ourselves cause
faults without knowing it, thus adding to
the confusion. Overconfidence is one
very common cause of unnecessary re-
pair-problem headaches. Such as, when
we diagnose the fault before we've even
looked at the equipment. However, if the
job is approched calmly, confidently, and
with an open mind you won’t experience
the agony of defeat.

Does this sound like you? **That’s
what's wrong! It’s the vertical output tran-
sistor etc”—and you haven’t even picked
up a test prod! Because you've made a
decision without hard evidence, the laws
of chance are against you. Sure you stiff-

ened up sitting at a bench all day, but
jumping to conclusions for the exercise
isn’t the answer! It's OK to suspect that a
transistor or another device may be caus-
ing the problem. From there, simply test
that stage and if you're right, all that’s left
to do is to replace the defective compo-
nent or stage. Again, the best asset you
can have is a completely open mind. Who
cares what part is bad? All you want is to
find it.

If you think some stage is bad, and after
testing find you're wrong, don’t worry
about it. One suspected fault is already
eliminated, so go on to the next. By using
the process of elimination, you’re bound
to find the one you're looking for. It’s in
there somewhere. The fact that the set
doesn’t work, tells you there’s a bad part
somewhere. That may sound silly, but
we've had letters that said, *“There’s
nothing wrong in there!™ That’s impossi-
ble; if there were nothing wrong, the unit
would work.

So, there you have our short course on
successful electronic servicing. Remem-
ber, use positive thinking. You do know
how the thing works, so simply make tests
to find out where the abnormality is. It’s in
there somewhere. Keep this old saying in
mind; “'If you think you can do it, you
can.” Old sayings got to be old because
they were true! Keep that good thought—
and good luck! R-E

SERVICE
QUESTIONS

DEAD SONY

This Sony KV-1510 came to me dead.
The dial lamp and auto-AFT lamps were
lighted, though. I measured B+ tobe 113
volts, which is OK. I measured no
flyback-derived voltages at all, though.
The horizontal oscillator was not run-
ning. At turn-on, B + is applied to C517.
The *‘kick’’ voltage is fed to the oscillator
through R519. The problem was C517,
When I took it out, one lead fell off in my
hand! With that open, there was no charg-
ing kick and thus no horizontal-oscillator
start. Incidentally, the correct Sams fol-
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der for that chassis (SCC-25A-A) is 1322-
2!

Thanks a lot to Douglas P. Hoff,
Doug’s Electronics of Vacaville, CA for
that one. Feedback of that type is always
very appreciated.

MODIFICATION FOR VCR USE

RCA offers a modified MAH-001A
(horizontal oscillator) module to replace
the original. The differences between the
two units are as follows: Capacitor Cl4
changed to 10 p.F, 75 volts; R25 removed,
and C6 shored with a jumper. That modi-
fication cleared up rolling and flag-wav-
ing at the top.

Thanks to Roy John, electronics tech-
nician at Youngstown State University,
for that one.

TUBE SUB

I needed a SKDS tube the other day but
couldn’t find one. I looked it up in a
substitution guide and came up with some
subs: 6USA, 6AX8, 6KDS8, and even the
old faithful 6GH8. Those seem to work
very well, and the slight current dif-
ference doesn’t seem to bother anything.
Besides, those tubes are cheaper than the
SKD8!—D. Chinn, Chinn TV-Radio,
Watertown, WI

TEARING IN RASTER

This Admiral 2K18-2A color chassis de-
velops a small “tearing” at the upper left
hand corner that gets increasingly worse
as the set warms up. The problem even-
tually gets so bad that it blanks out the
entire top of the screen. Please help!—
B.B., Sepulveda, CA

Based on the symptoms you've de-
scribed. an educated guess tells me that
the problem is being caused by heater-to-
cathode leakage in one of the tubes. The
most likely culprit here is the 11BTII
(V302) video amplifier tube.

VERTICAL LINE

During a recent hot spell, the horizontal
wentoutonmy RCA CTC-76 leaving only a
vertical line. When the set cooled off, ev-
erything worked fine once again. This is
the second time that that has happened.
Do you know anything about it?—M.G.,
West Hempstead, NY

few minutes and the B+ voltages were
somewhat high and could not be adjusted.
After trying this a few times, for just a little
while for each test, everything went out
again.

lam also working on a Philco B424JBG.
The problem with that one is no vertical
sweep. That set, too, has me going around
in circles. Can you help with either one ?—
LL, Philadelphia, PA

Well, one thing seems to be sure, that
fail-safe transistor must have been doing
its task until it fell out. The first thing
you'll have to do is find out why that set
failed in the first place. Once that is cured,
you’ll have to find what further damage
was done by operating the set without the

fail-safe. As to the first part of the job, the
key may lie in the reason why the B + was
too high and could not be adjusted. This is
a closed-loop type of system. If the B+
rises, so does the high voltage. If the high
voltage is too high, it triggers the fail-safe
transistor, which shuts down the entire
system. That is apparently what happened
in your case.

As for the Philco, check that set with a
scope. In particular, make sure that Q302
and Q304 are oscillating. If not, use the
scope to trace through the circuit until you
find the point where things are not right.
From there, voltage and resistance mea-
surements should lead you to the defective
component or components. R-E
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Thousands of
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: . Send for your free Price and Technical
A strange thing happened while work- Information Guide today!

ing on a Sears 528.419450. The set was

dead until, (when | turned the set over), the
fail-safe transistor (Q553) fell out. Without
that transistor, the set began to play, but
not everything was normal. A special ca-
pacitor (C701) became very hot after just a
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DRAWING BOARD

continued from page 95

grammed before it can function—that’s
accomplished through use of the jam in-
puts. Its feedback circuit is a bit more
complicated than the one-wire feedback
used with the 4017. Pins 4, 5,6, 11,and 13

are output pins. Connecting various com-
binations of those outputs to pin | allows
the IC to divide by any number from 2 to
10. Pin 10 is the ENABLE pin for the 1am
inputs; when pin 10 is brought high, it
allows the 4018 to be programed using the
i1am inputs. Those inputs make that IC
extremely interesting.

BeanFCC
LICENSED
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= [
Earn up to

$600 a week
and more!

P Learn at home in spare time,
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g 1111
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TABLE 1
Division by Pins to connect
To pin 1
5
4 and 5
4
4 and 6
6
6 and 11
11
11 and 13
13

SOWB®NOG B LN

Using the 4018 is a bit more difficult,
but it’s still a lot less complicated than
trying to square-up the output of the 4017,
Let’s forget about the 1am inputs for the
time being and look at what must be done
to get the IC working. Using the IC with-
out those inputs is really very simple.
Dividing by a particular number is merely
a matter of choosing the appropriate out-
puts and connecting them to pin 1. Dif-
ferent combinations of those outputs let
you divide as shown in Table 1.

The problem immediately facing us is
the external gating necessary to make the
IC divide by an odd number. Since it's
necessary to use two output pins for each
odd number, it's difficult to get switch-
selectable divisions. It could be done, but
the wiring diagram for the switches would
be a nightmare and ultimately unneces-
sary. Using the 1am inputs is far easier.

Try experimenting with the 4018. If
you’re lucky enough to have a scope, take
a look at the output waveform—it should
be relatively square. If you were to use all
the capabilities of that IC, you’d under-
stand why it’s so versatile. If you do ex-
periment with it remember—the reset pin
and jam inputs must be held low and en-
able held high for the IC to work. Next
month we’ll see how to take advantage of
those Jam inputs and see how to cascade
4018’s in order to extend the division
range. R-E
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GLOUCESTER
COUrPUTER

P/EL, all features of Promqueen less mimic mode.
Software enhanced to include EPROM QC utilities, RS-
232 communication, printouts. 28 pin ZIF socket.
Reads, edits runsand
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2500 and 2700 series
EPROMS plus variety
of EEPROMS all with-
out personality mod-
ules. Commodore C-
64 host computer.
Inquire about the
mimic mode capabil-
ity in our VIC Promqueen.
ROM Packs Industrial quality circuit cards are
socketed, solder masked, fully bypassed, and in-
clude a ground plane for low noise operation. In-
cludes 1 EPROM. 8K & 16K models for VIC-20 and
C-64. Specify 2732 or 2764 EPROM type. Molded
plastic case. $39.00

GLOUCESTER CORMPUTER
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NEW BOOKS

For more details use the free
information card inside the back cover

STUDY GUIDE FOR THE ASSOCIATE
LEVEL CETTEST edited by J.A. Sam Wil-
son, ISCET Test Director; International
Society of Certified Electronic Tech-
nicians, 2708 West Berry, Fort Worth, TX
76109; 88 pp; 8'2 x 11 inches; softcover;
$5.00.

Here is a new study guide that describes
the associate test and gives some hints for
those who want to take it. Each of the sec-
tions on the associate-level CET exam is dis-
cussed in detail, with descriptions of what the
technician should know, and includes some
sample questions with detailed explanations
of the answers. The explanations in the guide
were developed following an extensive sur-
vey of what types of questions were most
frequently missed by those taking the test.

Subjects covered include basic com-
ponents, basic mathematics, DC circuits, AC
circuits, transistors and semiconductors,
electronics components and circuits, tests
and measurements, digital logic, and
troubleshooting and network analysis.

While the price of this book is $5.00 for a
single copy, lots of 10 or more may be pur-
chased at $3.50 each.
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COMPUTER ART AND ANIMATION FOR
THE TRS-80, by David L. Heiserman;
Prentice-Hall, Inc., Englewood Cliffs, NJ
07632; 246 pp including appendices and
index; 6% x 9% inches; hardcover;
$17.95.

While the subject of computer graphics is
often treated as a novelty, this book treats
TRS-80 computer graphics and animation as
a topic worthy of study and experimentation.
The discussions and examples should help a
programmer build up asense of confidence in
developing programs that use graphics fea-
tures.

The material in the book stresses the point
that the quality of the finished product re-
quires applying time and effort, rather than
just following a routine technique. The anima-
tion technique features high-speed graphics
that do not require a knowledge of machine-
language programming and methods. It's all
in BASIC. Sample applications of the princi-
ples are given to spark the reader's imagina-
tion.

The program and procedures given here
apply to the TRS-80 Model /// and the original
Model /. The book emphasizes a modular
approach to creating some of the more com-
plicated animation routines.
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DIGITAL PLL FREQUENCY SYNTHESIZ-
ERS Theory and Design, by Ulrich L.
Rohde; Prentice-Hall, Inc., Englewood
Cliffs, NJ 07632; 494 pp including index; 7
X 9% inches; hardcover; $49.95.

The objective of this book is to provide as
much practical circuit information as possible
while presenting only the necessary mathe-

matical background and formulas. It is
slanted toward college students who have to
get acquainted with phase-locked loops
(PLL) or have to build certain projects; as well
as toward practicing engineers who are de-
signing synthesizers for various applications,
and toward senior engineers and people in
management functions who want to be able
to evaluate new trends and techniques. The
reader is introduced to practical and reliable
circuits that can be used as starting tools.

The book is divided into seven sections:
Charpter 1 deals with loop fundamentals;
chapter 2 outlines the noise and spurious
response of loops; chapter 3 deals with
special loops, most of which have been de-
veloped recently, and chapter 4 covers an-
alyzing PLL components.

Chapter 5 goes into the details of multiloop
synthesizers, starting with such earlier de-
sign principles as mix and divide, triple mix, or
drift-canceling loops. The ground rules for
setting up complex loops are then laid out,
and the use of microprocessors in frequen-
cy synthesizers, and their use in communica-
tion equipment, is covered.

Chapter 6 consists of the analysis and
schematic details of three practical syn-
thesizers as a design guide. The final section
is the appendix, which is divided into a mathe-
matical review and a list of useful computer
programs.
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AMATEUR RADIO Theory and Practice, by
Robert L. Shrader, Gregg/McGraw-Hill,
1221 Avenue of the Americas, New York,
NY 10020; 340 pp. including index; 74 x
9% inches; softcover; $14.95.

This manual presents in easy-to-read lan-
guage, the latest information required by the
FCC for all five amateur-grade licenses:
Novice, Technician, General, Advanced, and
Extra. The author covers the specifics of
radio operation and the electricity and elec-
tronics theory that are required for each level.

The material is divided into easy-to-follow
topics, with many diagrams, and a reinforcing
quiz is presented at the end of each chapter.
Each paragraph is prefaced with a bold letter
indicating the particular grade license it pre-
pares the student for, and a number that ref-
ers to the end-of-the-chapter FCC-exam-
type questions on that material. Those ques-
tions are listed under the five amateur-license
grades and are suffixed with references to
chapter sections.
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32 ELECTRONIC POWER SUPPLY PRO-
JECTS, by Robert J. Traister; TAB Books,
Inc., Blue Ridge Summit, PA 17214; 291 pp
including appendices and index; 5 x 8%
inches; softcover; $10.95.

This book offers the reader a chance to get
practical experience building DC power-
supply circuits for a variety of applications
that range from amateur radio or audio pro-
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jects to all types of experimental electronics
devices. The reader will also learn fun-
damentals of power-supply theory that will be
valuable later on.

The 32 DC power-supply projects range
from the very simple (a half-wave supply and
a Zener-diode regulator) to such advance un-
its as a unique variable supply or a 12-volt
inverter circuit.

Each project includes detailed, step-by-
step building instructions, complete schema-
tics, and parts list. Every one of the devices
dealt with in this book can be built in a few
hours from low-cost, readily available com-
ponents.
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COMPUTERS THAT THINK? The Search
for Artificial Intelligence, by Margaret O.
Hyde; Enslow Publishers, Bloy Street and
Ramsey Avenue, Box 777, Hillside, NJ
07205; 126 pages, including selected
reading list and index; 9'2 x 6% inches;
hardcover, $9.95; paperback, $4.95.
There is wide disagreement among ex-
perts as to whether any computer can be said
to “think” or exhibit real intelligence. A com-
puter or robot is labelled “smart” or “in-
telligent” when it performs tasks that require
smartness or intelligence for a human being
to perform. However, no computer can cre-
ate, orinitiate a line of research, or go behind
the literal meaning of the words in its memory
banks and interpret what it is really being
asked. Fallibility is another matter; computers
are infallible so long as their power supply
doesn't fail, or some component go out of
order. But thatisn't intelligence. Neither is the

continued on page 111
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NEW BOOKS

continued from page 108

machine’s incapacity for boredom or getting
tired.

Nonetheless, some experts consider that
computers may be constructed that will fit at
least some definitions of intelligence. This
book is an introduction to the research and
development of artificial intelligence sys-
tems, such as computers and robots, explor-
ing the similarities and differences between
computers and the human brain. Can a com-
puter learn something that it has not specifi-
cally been told? How do they work? What is
the difference between the way computers
and human beings reach conclusions? What
about computer sense perception? How do
computers and the human brain differ in un-
derstanding commands?

All of the above questions and more are
covered in this well-written book, which will
enhance the readers' understanding of com-
puters and robots. There are numerous, ex-
cellent photographs. As to the question that
the book's title poses: The author presents
the evidence, both positive and negative, and
leaves it to the reader to render the verdict.

CIRCLE 126 ON FREE INFORMATION CARD

ELECTRONIC COMMUNICATIONS: A
Step-by-Step Introduction; Prentice-Hall,
Inc., Englewood Cliffs, NJ 07632; 249
pages plus index; 9% x 6% inches; soft-
cover; $12.95.

This book starts off with a simple definition
of “communication.” "Communication is de-
fined as 'a process by which information is
exchanged.' For the purposes of this course,
information is defined as any electrical signal
representing data.”

What we have here is an introduction to the
fundamentals of electronic communications
that uses proven training methods to explain

state-of-the-art forms of communication fully. -

It covers communications fundamentals, am-
plitude modulation, AM receivers, angle mod-
ulation, pulse modulation, antennas, com-
munications systems, and much more. ltis a
volume in the Heathkit/Zenith Educational
Systems series.

CIRCLE 127 ON FREE INFORMATION CARD

INTRODUCTION TO PROGRAMMING US-
ING FORTRAN 77, by Glenn A. Gibson and
James R. Young; Prentice-Hall, Inc., En-
glewood Cliffs, NJ 07632; 461 pages, in-
cluding appendices and index; 9% x 6%
inches; softcover; $19.95.

Designed as a text for a three-semester-
hour introductory programming course, this
book opens with a brief introduction to com-
puter systems. That is followed by sufficient
basics of a computer language to enable the
readers to write simple programs. The intent
is to give the student a little programming
experience; then he or she will be ready for
the fundamentals of problem formation and
programming procedure. After that, we have
a detailed study of the language and, finally, a
thorough discussion of programming tech-
nigues. That approach, known as the spiral
method of teaching, allows the student to
begin programming early and to mix the study
of details of the language with such topics as
program structure, testing, debugging, and
documentation.

Two types of exercises are featured: brief

section-end exercises that are designed to
force the reader to review the preceding sec-
tion, and programming problems at the end of
each chapter. Although a section-end ex-
ercise may request that a program be written,
itis notintended to be run on a computer; it is,
rather, the chapter-end programming pro-
blems that are meant to be tested and run on
a computer.
CIRCLE 128 ON FREE INFORMATION CARD

DIGITAL IC PROJECTS, by F.G. Rayer, T.
Eng. (CEl), Assoc. IERE; Electronic Tech-
nology Today, Inc., PO Box 83, Massape-
qua Park, NY 11762; 91 pages; 7 X 4%
inches; softcover; $5.00.

This book contains both simple and more
advanced projects. Various forms of
assembling and wiring the integrated circuits

are shown, and that aspect of a project can be
quite straightforward; printed-circuit boards
are not needed.

There are introductory chapters dealing
with components and power supplies (bat-
tery running, transistor regulation, AC supply,
IC regulator, etc.).

22 projects are then set forth, each illus-
trated. They include a Nixie Numerator,
Roulette, Noiseless Switch, Multi-Digit Coun-
ter, Digital Stop-Clock, and 1-Armed Bandit.
The more ambitious projects can be built and
tested step-by-step.

CIRCLE 129 ON FREE INFORMATION CARD

AUDIO AND VIDEO INTERFERENCE
CURES, by Larray Kahaner; Hayden Book
Company, Inc., 50 Essex Street, Rochelle

continued on page 113
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NEW LITERATURE

For more details use the free information card inside the back cover

METERS, catalog of digital and analog in-
strumentation meters is 67 pages on coated
paper, many of them in part or full color, and is
8% x 11 inches. The instruments include
digital panel meters, wide-vue panel meters,
segmented-scale panel meters, pyro-meters,
edgewise controllers, solid-state non-indicat-
ing controllers, digital multimeters, hand-por-
table DMM’s, function generators, oscillo-
scopes, milliameters, micro-testers, and
many others. The catalog is free on request
from Simpson Electric Company, 853 Dun-
dee Avenue, Elgin, IL 60120.
CIRCLE 111 ON FREE INFORMATION CARD

SOLDERLESS TERMINALS, catalog of new
electrical products from Vaco is 24 pages in
full color and contains all Vaco products re-
lated to electrical and electronics applica-
tions. The major section is a comprehensive
listing of Vaco's solderless terminal line,
which includes actual-size, actual-color il-
lustrations, and complete specifications for

each individual terminal. Also included are
special-purpose connectors, alligator clips,
wire connectors, nylon ties, and wire holders.
Electrical tools included are wire strippers,
crimping tools, and electrical testers. The cat-
alog is free from Vaco Products Company,
1510 Skokie Blvd., Northbrook, IL 60062.
CIRCLE 112 ON FREE INFORMATION CARD

DMM, data sheet is an 8% x 11 inch flyer, in
full color, that describes and specifies the per-
formance of Fluke's handheld DMM, the
model 80268, that features true rms mea-
surements of AC voltage and current. Free
from John Fluke Mfg. Co., Inc., Mail Stop
250 C, PO Box C9090, Everett, WA 98206.
CIRCLE 113 ON FREE INFORMATION CARD

COMPONENTS, catalog is 80 pages, illus-
trated, 8% x 11 inches, for the hobbyist, ex-
perimenter, student, or professional. Included
are semiconductors, integrated circuits, mi-
crocomputer boards, microprocessor and

support circuits, transistors, diodes, capaci-
tors, resistors, optoelectronics, potentiome-
ters, test meters, switches and knobs,
connectors and sockets, PC boards, plastic
enclosures, artwork aids, electronics tools,
soldering equipment, and data and reference
books—and many other categories. Free
from Active Components (a division of Fu-
ture Electronics), PO Box 8000, West-
borough, MA 01581
CIRCLE 114 ON FREE INFORMATION CARD

GRAPHICS PLOTTER, brochure on the
7470A Graphics Plotter, is 6 pages, partin full
color, on coated stock, 8% » 11 inches.
Provides photos, charts, and a list of specifi-
cations for the device. The specifications in-
clude the plotting area, resolution, re-
peatability, interfaces, and media, as wellasa
list of accessories supplied with the Plotter.
Free from Hewlett-Packard, 1501 Page Mill
Road, Palo Alto, CA 94304. R-E
CIRCLE 115 ON FREE INFORMATION CARD

RADIO-ELECTRONICS

Learn About

Professionalism

and Profit .

efGateway To
cgessionalism

i

Hotel

Early Registration Discounts. Also discounts for
additional persons from same family or business.
Send for more details — Now!

Send for more information and an application to:
NPEC, 2708 W. Berry St., Ft. Worth, TX 76109; Ph (817) 921-9061
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NEW BOOKS

continued from page 111

Park, NJ 07662; 114 pages, including
appendices and index; 8% X 5% inches;
softcover; $6.10.

Complaints about interference get higher
each year, and most people who can get
through the FCC's jammed phone lines re-
ceive a recorded message that anticipates
the inquiry, instructing the caller on how to file
a formal interference complaint. And those
who complain formally are only a percentage
of those who suffer from the problem.

This book was written both for those who
suffer from interference and those who are
the unintentional cause of it. It covers the
problems of interference caused by transmitt-
ers, CB radios, home appliances, atmospher-
ic noise sources, neon lights, hair dryers, and
numerous other sources. Written in easy-to-
understand language, the book provides all
the information needed to halt interference,
whatever the source may be, whether it's
transmitter or non-transmitter oriented. It
gives step-by-step instructions on how to de-
tect the offending source and cure the in-
terference. The final chapter tells the reader
where to find outside resources for help with
particularly difficult interference problems.

CIRCLE 130 ON FREE INFORMATION CARD

DON LANCASTER’S MICRO COOKBOOK
(Volume 1: Fundamentals); Howard W.
Sams & Co., Inc., 4300 W. 62nd Street,
Indianapolis, IN 46268; 381 pages, includ-
ing appendices and index; 82 X 5% inch-
es; softcover, $15.95.

This book contains a set of rules that will
help the reader win the game of
microcomputers and microprocessors. It
gives many of the micro resources that you
can use, and lists some of the micro trainers
that are available. There is an examination
and explanation of essential numbering sys-
tems and basic logic, and microcomputer/
microprocessor codes and coding systems
are covered. There is also a discussion of the
different kinds of memory available. The au-
thor shows you how micros work, and how
you can build your own micro skills. It is the
first in a series on microprocessors and
microcomputers.

CIRCLE 131 ON FREE INFORMATION CARD

THE COMPLETE GUIDE TO HIGH FIDEL-
ITY, by Martin Clifford; Howard W. Sams &
Co., Inc., 4300 West 62nd Street, In-
dianapolis, IN 46268; 368 pages, including
glossary and index; 8%z X 4% inches;
softcover; $15.95.

in the preface, the author immediately dis-
poses of the myth that a first-class high-
fidelity system “will bring the concert hall into
your home." It won't do anything of the kind,
he notes, and it would be unfortunate if it did.
The sound of the cannon in Tchaikovsky's
1812 Overture would probably break your
windows if the music were played at concert-
hall volume. What high fidelity does do,
through a series of compromises, is to give
the listener the effect of being in a good seat
inaconcert hall; and certainly on some stereo
records you can clearly hear details that you
probably would not hear—or not notice—in
the concert hall.

This book leads the reader through the hi-fi
maze, providing enough technical informa-

tion so that the principles can be understood.
It shows 30 basic systems ranging in cost for
those with limited to those with unlimited
budgets. Digital recording, amplifiers, tuners,
receivers, preamplifiers, drive motors, prox-
imity effect, and impedance matching are all
covered. There are many diagrams and illus-
trations, and a thorough glossary in the back
of the book for those unfamiliar with high-
fidelity's various technical terms and abbre-
viations or acronyms.
CIRCLE 132 ON FREE INFORMATION CARD

DIGITAL ELECTRONICS (Second Edi-
tion), by William H. Gothmann; Prentice-
Hall, Inc., Englewood Cliffs, NJ 07632;
383pp, including index; 9%z x 7 inches;
hardcover; $21.95.

Subtitied “An introduction to theory and

practice," this newly revised text is an up-to-
date course in basic design techniques that
will help engineers and technicians to deal
with the growing use of digital electronics.
The book explains both digital theory and
logic hardware, bridging the gap between
theory and practice and giving the designer
tools with which to solve digital problems to-
day and in the future.

Revisions of the earlier text include in-
troducing the binary, octal, and hexadecimal
systems—those used by our friendly com-
puters; covering combinational logic and the
reduction of Boolean expressions; reviewing
the increasing importance of bus structures
and memory systems, and presenting the
principles of analog-to-digital and digital-to-
analog conversion. R-E

CIRCLE 133 ON FREE INFORMATION CARD
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NEW PRODUCTS

continued from page 31

The model HP 7475A is priced at $1895.00.

The smaller model HP 7470A plotter has
many of the performance specifications and
features of the model HP 74754, but has pen-
changing capability for only two pens. It is
priced at $1095.00.—Hewlett-Packard,
3000 Hanover Street, Palo Alto, CA 94304.

LOGIC ANALYZER, the System 2100, fea-
tures a remote-control capability that allows
the operation of an-analyzer located at a field
site using a logic analyzer located at the
home office. All analyzer functions are avail-
able, including state and timing displays.

CIRCLE 116 ON FREE INFORMATION CARD

Messages may be sent by either analyzer to
signal the operator, including “Pick up the
phone.”

Keyboard-to-keyboard remote control is a
standard feature in these analyzers when the

Electronics Paperback Books

Projects For Project Builders
BOOKS YOU WANT

CHECK OFF THE

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 240, Massapequa Park, NY 11762

Humbser of books ordened D

Total Price of Books

Sales Tax [NY Stale Residents anly)

Shipping and Handling
(75¢ 1 or 2 books 30¢ sach addl. book)

TOTAL ENCLOSED
Hama

Address

City Late —7ip

! PRICES GOOD UNTIL MARCH 31, 1984
s s s s s E-

114

RS-232 |/0 port is installed. Prices start at
$8995.00 for the mainframe, including the
stringy floppy; and 16-channel 100-MHz mod-
v'es are priced at $1995.00, including a 1-
megohm 7.5-picofarad active probe with ex-
ternal clock capacity—Intech, Incorpo-
rated, 282 Brokaw Road, Santa Clara, CA
95050. R-E

AM STEREO

continued from page 102

pass over the entire AM band. The origi-
nal detector circuit was also modified to
smooth AGC response and control. (The
detector circuit, although not used for
stereo reception, generates AGC voltages
and had to be kept intact.) That modifica-
tion could have been skipped, but a no-
ticeable improvement resulted in output
from stations across the band with widely
varied signal strengths.

Audio outputs were connected in paral-
lel with the outputs from the FM multi-
plex system. The stereo indicator already
in the receiver could be driven directly
from the AM decoder lamp drive through
a 470-ohm resistor. The result with this
receiver was excellent AM sterco, al-
though the lack of a front end RF amplifier
made reception of some stations difficult.

Final suggestions

In radios that are AC powered, it may
be necessary to suppress noise caused by
rectifier circuit diodes. If a sharp buzz is
heard, it may be the result of these power-
switching diodes. The problem can usu-
ally be corrected by installing a .05 pF,
250-volt (minimum) ceramic disc capaci-
tor across each diode in the power supply
circuit.

Household devices such as lamp dim-
mers or remote-control units that operate
lights and appliances can generate tre-
mendous noise, which is distributed by
the building’s electrical wiring like a huge
antenna. AM radios will pick up this
noise and make listening very unpleasant
if not altogether impossible. The man-
ufacturers of these devices may be able to
offer methods or reducing the problem.
Otherwise, they will have to be turned off
or disconnected when using the AM re-
ceiver.

Installation of an outdoor, long-wire
antenna for the broadcast band may allevi-
ate most of those interference problems.
Another, perhaps more important benefit
is that an outdoor antenna will provide a
greater source of stereo signals to choose
from.

In the near future, when many major,
music-program AM stations have intro-
duced C-QUAM stereo broadcast, you'll
no longer be limited to hearing good ster-
eo from local FM station whose range is
limited roughly to line-of-sight. You'll be
able to hear the AM stations from hun-
dreds of miles away (as you can now, es-
pecially at night), but in full stereo! R-E



MARKET CENTER

BUSINESS OPPORTUNITIES

REEL TO REEL TAPES

WHOLESALE MATV/CATV/VCR equipment, an-
tennas, audio cables, adaptors, original/replace-
ment cartridges & styli, telephone accessories,
radios, cassette recorders, speakers, etc., send let-
terhead for free catalog (212) 897-0509 D&WR,
68-12 110th St., Flushing, NY 11375,

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing busi-
ness—without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

VIDEO game repair business. Start your own. Infor-
mation/parts list $5.00. BEST ELECTRONICS,
4440 Sheena, Phoenix, AZ 85032.

E-Z learn security alarm systems. Employment-
business terrific. Information $2.00 (redeemable)
SECURITY PO Box 1456-H, Grand Rapids, M!
49501,

PROJECTION TV... Make $$$'s assembling projec-
tors... Easy... Results comparable to 2,500 projec-
tors... Your cost less than $20.00... Plans, lens, &
dealers information $17.50... lllustrated information
free... MACROCOM-GEX, Washington Crossing,
PA 18977. Credit card orders 24 hours. (215)
736-2880.

TECHNICAL writers make big money... writing
short sentences! Free details; TEK PUBS, Box
2458-E, Oroville, CA 95965.

LCD watches $2.50. Penwatch $2.00. Catalog
$1.00. RELIANT ENGINEERING COMPANY, Box
33610, Sheungwan, Hong Kong.

ACT now and get rich! Never before mail-order busi-
ness secrets revealed! Booklet, $11.99. DARIS DIS-
TRIBUTORS, Suite 519, Anaheim, CA 92804.

ATTENTION: In-home assemblers needed. For
more information and application, send $5.00 to:
gg{gﬁONAL DEPT., 1618 Ozark Ave., Gastonia, NC

EDUCATION & INSTRUCTION

EARN your university degree through evaluation .
assessment, of existing education, experience,
achievements. Call, (614) 863-1791, or write, AS-
SESSMENT, Box 13130 R, Columbus, OH 43213.

UNIVERSITY degrees by mail! Bachelors, Masters,
Ph.D’... Free revealing details. COUNSELING, Box
317-RE1, Tustin, CA 92680.

AMPEX professional series open reel tape, 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
$45.00. 10%2 x 3600 feet and cassettes available.
Master Card/Visa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

GOLDEN Eagle Mark |V PLL board or information
on where to send unit for repair. 817-553-3631.
MIKE SHEFFIELD, 411 Pine, Frederick, OK 73542.

RESUMES
PROFESSIONALLY prepared resume to fit your job
CB EQUIPMENT search. Ki Includes sample resume and tgr.;e )
CB radio books, kits, modifications, catalog $1.00 cover letters. Send $17.00 and brief U:ESCTI tion of
refundable. APS, PO 263RE, Newport, RI 02840. Loy Soiecivelposition level in SASE: RESUMES

PALOMAR/PRIDE electronics — exclusive repair Hills, CA 91365.
facility. Service — update — improvements on these
and similar equipment. PALOMAR PRIDE REPAIR,

1320 Grand, San Marcos, CA 92069 (619) 744-

0720,

SCANNERS

WANTED

WANTED: old Western Electric & RCA tubes,
speakers, amplifiers. Mcintosh, Marantz, tube
amps. (713) 728-4343. MAURY CORB, 11122 At-
well, Houston. TX 77096.

INVENTIONS, ideas, new products wanted for pre-
sentation to industry and exhibition at national tech-
nology exposition. Call 1-800-528-6050. Arizona
1-800-352-0458. X831,

(518) 436-9606.

SCANNERS— discount prices Bearcat BC-100
$279.99; Bearcat 210XL $214.99; Bearcat 300
$335.99; Regency MX3000 $186.99; JIL SX100
$138.99; JIL SX200 $269.99; Bearcat 20/20
$275.99; Spectrum radar detector $214.99; plus
$3.00 shipping. Free discount catalog. Lowest
prices anywhere on scanners, radar detectors, ma-
rine radios, two-way accessories. SCANNER
WORLD, 10-RE New Scotland, Albany, NY 12208

To run your own classified ad, put one word on each of the lines below and send this form along with your check
for $2.15 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $20.00.
() Plans/Kits ( ) Business Opportunities For Sale
E Education/Instruction  ( ) Wanted ( ) Satellite Television

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.

VIC-20 make backup tape of game cartri:ﬁ;e‘ tape
program, complete instructions $6.00. SHE N
So. 11 Foxcroft Rd, N. Hartford, NY 13413.

ATTENTION
ELECTRONIC TECHNICIANS

Highly Effective Home Study BSEE Degree Pro-

gram for Experienced Electronic Technicians

& Our New Advanced Placement Program grants

Credit for previous Schooling & Professional Ex-
perience. Advance Rapidlyl Our 36th Year!

FREE DESCRIPTIVE LITERATURE!

Cook's Institute of Electronics Engineering

. DESK 15, P.O. BOX 20345, JACKSON, M5 39209

FCC LOWERS REQUIREMENTS
GET YOUR RADIO

TELEPHONE LICENSE

anc g0 |

adio Te

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

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).
$2.15 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for & issues,
10% for 12 issues within one year, if prepaid. 2
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.50 per word
prepaid...no minimum.
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 20¢,
E.?r word. All cop su%’eci to publisher's a'\j: roval. ADVERTISEMENTS USING P.O. BOX ADDRESS
ILL NOT BE XCC PTED UNTIL AD EFITISEH SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding
the date of the issue (i.e., August issue closes May 20th). When normal closing date falls on Saturday,
Sunday, or a holiday, issue closes on preceding working day.
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wmete ' RF AMPLIFIER

Works with All RF Signals from 40-900 MHz

EXCELLENT FOR:
m All Antenna Systems
= Voice Communications
= Video RF Line Amplifiers
= Frequency Counters m Dscilloscopes

m MATV Systems = FM Broadcasts
Now you can use one TV/FM Antenna to cover all close
and distant stations without experiencing overloading
problems. Ideal for outdoor and indoor use. /O im-
pedance is 75 chms. Power Supply is separate coax feed
system which allows amplifier to be located anywhere in
cable run. Power Supply has knob to control varible gain,
LED power on indicalor, built-in AB

switch and on/off switch. $ 4995
ALL-2VG Wired and Tested ............

m CCTV Systems

B MODIFICATION

Increase channels, range, privacy! We specialize
infrequency expanders, speech processors, FM
converters, PLL & slider tricks, how-to books,
plans, kits. Expert mail-in repairs & conversions.
16-page catalog $2.

CBC INTERNATIONAL, P.O. BOX 31500RE,
PHOENIX, AZ 85046 (602) 996-8700

FOR SALE

CABLE TV SECRETS—the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
pliers list included. Send $8.95 to CABLE FACTS,
Box 711-R, Pataskala, OH 43062.

RESISTORS 14&%W5%C.F. 3 cents. 1%M.F. All
values. No minimums. Volume discounts. Write JR
INDUSTRIES, 5834-B Swancreek, Toledo, OH
43614.

Take advantage of our recently purchased
manufacturing and patent rights to the ALL-2VG

MODULATOR

Not A Game Type Modulator
The MPS-1 Kit converts
Video/Audio signals to a
crystal controlled RF output
for TV Channels 3 and 4.
The MPS-1 Modulator's ad
justable inputs are designed to match all TV Cameras and
VCRs and features a voltage regulated power supply,
power switch and LED indicator.

No Tuning Required. Operates $2995
on 117VAC. MPS-1 Modulator Kit . . ...,

Assembly Time
Approx 5 Minutes

COLOR computer VIC-20 programs hardware Rity
code EPROM Progammer RS-232 FRANK
LYMAN, Box 3091, Nashua, NH 03061.

SCANNER/monitor accessories—kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520.

PICTURE flyer lists quality electronics surplus at
low prices. Since 1970. Send for the last 3 issues,
STAR-TRONICS, Box 683, McMinnville, OR 97128.

LATEST bug-detection equipment for home or of-
:i_cl:_e, Literature, $1.00. CLIFTON, Box 220-X, Miami,
33168.

SATELLITE—microwave—cable—video equip-
ment. Systems from $75.00. Send SASE to H.M.S.,
2011w. 11th St., Upland, CA 91786.

THE Intelligence Library— Restricted technical
information & books on electronic surveillance,
surveillance-device schematics, lock-picking,
investigation, weapons, identification docu-
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

MILITARY communications receiver: R-174, tunes
1.5-18 MHz, AM-CW-SSB, amateur, shortwave fre-
quencies: $47.50 mint, $27.50 good. Canadian
backpack radio PRC-510, 38-54 MHz FM trans-
ceiver with headset, battery box, antenna: $39.50
apiece, $77.50/pair. ARC-27 guard receiver, single
channel UHF aircraft receiver; $12.50 mint. Add $5/
unit shipping. 45 day replacement guarantee. BAY-
TRONICS, Dept. RE, Box 591, Sandusky, OH
44870.

TUBES. new, unused. Send self-addressed, stamp-
ed envelope for list. FALA ELECTRONICS, Box
04134-2, Milwaukee, WI 53204,

TI-99/4A software. Free price list plus ne tter.
GLEN DOBBS, Box 801 RE, Santa Maria, CA
93456.

ALARM! Vic 20/64 CoCo Sinclair become $1000
burglar fire system. Cassette, documentation (spec-
ify microprocessor) $29.00. Retailers inquire. Cata-
log. SKIDMORE'S H'N'S, 3926 Overland, Greens-
boro, NC 27403. Sinclair piano, music program,
cassette all hardware $9.00.

VIDEO GUARD

5030 Paradise, Suite C-100, Las Vegas, NV 89119

= Telephone: 702-739-9732/9733 (@i
MAIL ORDERS: Send check or money orders. Add 5% shipping and
handling. minimum $1.50. Write for more details free.
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DESCRAMBLERS for downconverters. High gain.
Free information. RB ELECTRONICS, PO Box 643,
Kalamazoo, MI 49005.

PARABOLIC dishes 20" $6.95 ea. 28" $15.00 ea.
includes bracket. Lots of 100 pcs. VIKING PRECI-
SION, INC., 4631 South 35th Place, Phoenix, AZ
85040 (602) 276-6218.

Free Buyers Guide

INTERGRATED CIRCUITS VOLTAGE REGULATORS

PART PRICE SCR PART  PRICE SCR
NO EACH 10-PAK NO EACH 10-PAK
380 99 210 7805 95 790
386 99 210 7808 15 & %0
565 129 10 50 a1z 95 190
1389 215 19 80 7815 75 &6 %0
1330 1460 1450 7818 ?5 L]
1350 147 1250 824 75 6%0

1358 125 10 00
1458 s 530 Tuning Drode
1454 150 1320 MY 2109 ki 349
POWER SUPPLY COAX CABL
5 VOLT 6 AMP Ak 7
® IC Reguloted & 75 OHM
5 ® fillared ® Biock Foom
Nol used ® Low Loss Z
surplus | RG-59 100 400
$2395 | RG-59 5CR10-Pok 3800

VIDEO RECORDING 5% DISKETTES

TAPE VHS T-120

Soft Sector Single

Vision High Quality Sided
aslow as $6.99 ea DOUBLE DENSITY
1-9 tapes 57.88 ea 524,95
SCR 10-PAK $69.99 Box of 10

SPECIAL SPECIAL SPECIAL

GENUINE “MITSUMI" A 55F Varactor Tuner
BUY FACTORY DIRECT THROUGH

8 MODIFED SCR AND GET CONSISTANT

N BT R e

o e $16.88 ta N2

@ sCR LNk

|6 10.pak 16500 SCRA0-PAK 14500 “——==14|

- ggg;tfigg’:ﬁs TERMS: VISA, M.C., CHECK,
w Cypress, CA 90630 MONEY ORDER.

= Bl e Calif. add 6% tax.

o 1-800-854-8660  —PHONE ORDERS WELCOME—
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HIGH QUALITY i 55dB GAIN

MICROWAVE
TV SYSTEM

Varible from 1.9 to 2.5 GHz

The latest advance
in microwave
technology with a
SNOW-FREE
PICTURE.

Two Models to
choose from.

Both Models Include:
@ 20" Parabolic Dish
e Pre-assembled Probe with Down Converter
e Power Supply and Coax Switch
® 60’ of RG-59/U Coax with Connector
o Transformer for 75 to 300 Ohms
o All Mounting Hardware for Fast and
Easy Installation

20" Fiberglass Dish| | 20" Aluminum Dish
Up to 40dB Gain
Low Priced 57495

Up to 55dB Gain
Special 59895
g and ]

SRR ~vailable thiu Mail and Phone Orders Only |
VISA | Send Cashiers Check or Money Order to:
{Parsonal Checks, allow 2-5 weeoks Lo cloar)

PROFESSIONAL VIDEO, Inc.

4670 Hollywood Bivd., Hollywood, Calif. 90027

For C.0.D. Orders Call (213) g;-’g:gggz
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CABLE TV equipment for "beeping” or "buzzing”
channels. Information $1.00. GOLDCOAST, PO
Box 63/6025F, Margate, FL 33063 (305) 752-9202.

GEARMOTORS $35.00 12VDC 60rpm 3 amp. Y2 in.
shaft. Drives robots, antenna, boat steeringE. gates.
etc. Also racks, pinions, chain, gears, etc. SEPACS,
625 NW 41st, Seattle, WA 98107.

COLOR computer owners—Free hardware and
software catalog. SPECTRUM PROJECTS, 93-15
86 Drive, Woodhaven, NY 11421 (212) 441-2807.

FORTY-nine educational electronics kits with
self-learning project manual. Details $2.00 refunda-
ble with order. TRIANGLE ELECTRONICS, 89
Arkay Drive, Hauppauge, NY 11788.

RF parts/Motorola transistors. MRF454 $16.50,
MRF455 $13.50. Catalog available. RF PARTS CO.,
3%22% Grand, San Marcos, CA 92069. (619) 744-

UP to $500.00 per month. Sell computer software in
ur home. Write to: COMPUTER SERVICES, PO
ox 7748, Tucson, AZ. 85725.

SAVE on guaranteed qualitg surplus. Free flyer.
ELECTRONIX LTD., 3214 South Norton, Sioux
Falls, SD 57105.

30 channel wired remote CATV converter kits. Com-
plete with everything $39.95. CABLE SALES, 3868
Trade Ctr. Dr., Ann Arbor, Ml 48104 C.0.D. or cer-
tified funds. Other cvirs. available.

U-FIX-M Oak CATV converters -M-26. Buy one get
one free $19.95. CABLE SALES, 3868 Trade Ctr.
Dr., Ann Arbor, MI 48104 C.0.D or certified funds.
Other converters available.

WIND power an investment in the future. The
rightdecision is essential. Information $2.00.
NDESIGN, Box 138, Boston, NY 14025.

PRINTED-circuit boards: quotes free. SASE to
JAHMAAL ELECTRONIC SUPPORT, PO Box 397,
Troy, NY 12181.

MUSICAL Christmas/Birthday cards— Micro-
processor plays music when opened. $5.00 each or
$50.00 doz. MIPS, 6810-N Seagull, New Orleans,
LA 70126.

CAR alarm stickers four for $4.00 SASE JEFF
POSNER COMPANY, PO Box 766, Lynbrook, NY
11563,

RADIO Television News— Service— TV— Tech—
Electronic Servicing—Radio-Electronics— Popular
Electronics— 622 magazines 1953-1983 all for
$500.00. ERNEST TRENT, 331 N. Rosina Ave.,
Somserset. PA 15501.

f@\ WRITE FOR
255 MeGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel: 1 (816) 842 5092
1901 MCGEE STREET KANSAS CITY, MO. 64108



LIST 195
ACP
$4995

e With 80 Columns
Expand Apple |l 48K to 64K

® Compatible with Z-80 Softcard™

® Top quality — gold fingers

® Full 1 year warranty

64K Apple lle Ramcard

® Also with 80 Columns . .

. only *99°%

210
2102

21
2z
2114

2125

RAM UP-

GRADES

64K D RAM (4164-200nS)
9 pcs for *50%

16K D RAM (4116-200nS)
8 pcs for $12%

8155
8156

REPEAT OF SELL-OUT
58 Key Unencoded Keyboard

19%.

m;uamsummmmxw

amajor Mis
uncoded with SPST koys unatiached to any
PC board Sold molded plastic base mea-
sures 117 x 47

Unencoded
Key Pad

15 kay Keypad wih
1-10 kays and tab, re-
turn, (-}, () and ()

M'g“ﬂ.

STEPPER MOTOR

Operates by applying
12VDEC in one direction
and then revarsing
polarity (or square
wave). Uses 12VDC,
Clock Wise Rotation,
Rated 3 APM at 4
P.P.5. wih a 5 degree
SlOpgenG angie

ACP Price 3395
10 for $34.95

2764
7z
2532

UV “EPROM”
ERASER

Model

DE-4

Sagﬁ

Holds 4 EPAOM's
at a time

Model S-52T $325.00

RS232
SIGNAL TESTER

COEX RS232
LINE TESTER
[7) LED Indicators
A %5
o 24

Other Styles Also Available

32K S-100
Statlt: RAM Kit

4 MHz
Uses 2114L
ACP Price

b

64K CMOS RAMCARD
IEEE
Compatible
Uses
Low Power
6116 IC's
5V Single Supply
Assm and Tested .. .*299%

CORCOM FILTER
Popular
CORCOM
Filter

SURGE
SUPPRESSOR
“'Surgeonics"
Power Sentry
15 Amps 250 Volts
transient suppression

%

’

" loweree $39%

AMD MODEM IC

P/N AM7910
1200 Baud
5 Valts

Special ACP Pricing* 69"

GCONNECTORS
—

DB25P (RS5232)

DE25S Femals

Hood

Set with Hood, Salo

2244 ST, KIM

4386 ST, MOT

50100 5-100 Connecior W/W
50100 5-100 Connector ST

21L02-2
21L024

2114-
2114L-4

2T18/2516; 5V
(2Kx8) TS

TMS2716,5V, 12V

2758,

2513-001 [5V) Lipper
513005 (V) Lower
EH13-ADM] (5] Lowar 14 95
MCMGET 15 ASCH Shvtad
WCMSETA) Mt Syl 1185
WEMEGTS) Apra Conral
101 B & Mflepny
1781 Dual Pegpy
179101 Dust Fiogey
1791-02 Dual Poppy
=1783 DO 05 Fleogy
1797 00, 05 Floppy
1631 Data Separaton
2143 Ciock Generalor
B700 8 5t Dnary

701 10 5t Binary
BT A TS

$400 Vot 10 Freq Com
8750 317 Dt B0
140006 § b

1408L8 8 Bt

DACOT D1 A

SOCKETS

8 pin LP
14 pin LP
18 pin LP
18 pin LP
20 pin LP
22 pin LP
24 pin LP
28 pin LP
40 pin LP

B pin W
10 pin WW (Tin)

61162016 $795
B204-G4K

4116-2

4116-2

411 5%

460

1103
4027
044
4050
4060
4096
4115
L2 4200
4402
5280

9140

93415
93425

5101

76132 2495

8282
B283
8284
8286

$9.95
895
955
295
995
29.00
49,00

6875
6880
B804T

8288
B280

az
MOS PROMS

(8Kx8) TS
(4Kx8) TS
(4kiE)

3095
695
Bg5

2708 (450nS) $3.95
BA764 (Bx8)  39.95
27128 (16KxB) 19.95
17024 450
485
17.95
50

MMS5203A0
MM52040

14 50

5V, (450n5) 995

95
1095

DACDE

DACTO0

8030 Fomcton Genaier 4 BQ
MC4M4 VIO

LMESS WCO

MF06 Functon Genersior 525
TR1BIZE (V.12V} 195
AYSI013 [SV.12V) 9
AYSI0ATB1Z (S14V) 655
AYSI01SATRED V) 65
5407 L8
A0 5
350 ust 995
16718 Astres. M
MC1a4TT 1195
4702 1495
WOoiRMI 195
COMSO1E 1895
[ 1595
AYS-2I7E nmn
AYS-2600 s
MSTHIAAC LR

128

1348

LOW PROFILE
SOCKETS (TIN)

y 1-24 24-43  50-100

4
8
20
27
20
24
36
43
58

S582RBRE

3L WIREWRAP
SOCKETS (GOLD) |

1-24 2549 50-100

8hERBEYNRY

LINEAR

LM1414N
LM1458CHN
MC1488N
MC1489MN
LM1458M
LM1556N
LM18204
LM1850N
LM1BEaN
LM2111N
LMZ000N

LM2901N
LM2S1TN
CA013T
CA3018T

L3soN
SUPPORT

LMTIONH
LMTIINH
LMTI5N
LM723NH
LMTIINH
LMT35N
LMTATCNH
LMT41CN-14
LM74TNH
LMT4BN H
LMTEOCN

T45124
TA5133
745134
745135
745136
TAS128
T45139
TAS140
T45151
TAS153
TAS1ST
TAS158
T45160
TASITA
TASITS
745188
TAS194
745195
T45196
745240
Fa5241
T45242
745243

T4520
74522
74530
74532
T4538
T4540
T4551
TASH
T4565
TASTA
TASES
745112
745113
745114

DIP
SWITCHES

2 Posibion
4 Position
5 Position
6 Pouition

5.9
119
129
135

7 Position
8 Position
8 Position
10 Position

MUFFIN® FAN

The dependable, low
,cosl, largest selling fan
for commercial cooling
applications,

® 105cim froe as dedvery

® 468" 8q. x 1.50° deep,

® Waght - 17 oz

SPECIAL PURCHASE
$9.50 ea.

COEX 80-F

* 9x7 Dot Matrix, 80 CPS.
Bi-Dwectional Printing

» 2K Buftered Memary

® B0, 96 132 Columns,
Graphics and Block Printing

» Selectable Char Pach, Line
Spacing and Feed

COEX Interface Card to Apple

Commaodore interface Card to

VIC. 64, PET

PARALLEL
$49.95

$79.95

DOT MATRIX
PRINTER

OKI MSM5832RS
MP Compatible

32 768KHz Crystal

SU PER SPECIALS

01 uF Disc

Clock/'Calendan Chip 1 WF Disc

$495 100/$3.95
595

TOLL FREE

51 99;.., 800-854-8230

0- 595 1565

BYPASS CAPS

1 pF Monalithic  100/15.00

Mail Order: P.O.
Retail: 13108 E. Edinger, Santa Ana, CA 92705

OPTO-ISOLATORS
4NZE 1.00 AN35 125
AN2T 110 4N3T7
4N2B B8 MCT
4N33 175 MCT-6

Box 17329 Irvine, CA 92713

100/ 6.00
100/ 8.00

(714) 558-8813
542 W. Trimble, San Jose, CA 95131
(408) 346-7010

CIRCLE 80 ON FREE INFORMATION CARD

TALST4
TALSTS
TALSTE
T4LETE
74LS83
TALS85
TALSES
7ALS%0
74592
T4LSE3
7ALS9S
T4LS9E
TALS107
745109
74L5112

BHREYBELRBE R EERERIIBRBRRRRERRRBRRERRERNRBERERE

TALS113 § A'H

TALS114
T4LE122
TaL5123
TALS124
TALS125
TALS126
74L5132
TALS135
T4L5138
T4L5139
T4LS145
T4LE148
TALS151
TAL5153
TALS154
TALS155
TALS158
TALS157
TALS158
TALS160
TALS181
TALS162
TALS163
TALSTE4
TALS165
TALS166
TALS168
TALS 189
TALS170
TALS1T3
TALS1T4
TALS1TS
74L5181
TALS190
TALS1:
TALS 192
7ALS 193
TALS154
TALS195
TALS 196
TALS19T
TALS22Y
74L5240
TALS242

gm

BEREGSRERRERRN

SANABREBRE

B

74161 $
74162
74163
TA164
74165
TA168
TA167
74170
74172
74173
T4174
74175
71T
TAUTT
T41TS
74180
74181
74182
74184
74185

74180
74191
74102
74193
74194
T4195
74196
74197
74108
74199
Taa21
Td251
74273
T42TH
Td279
74283
74284

w

RERSEIRAEBHISARRBRY
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RADIO-ELECTRONICS

—-h
-

PLANS & KITS

PRINTED-circuit boards. Quick prototypes, pro-
duction, design, reflow solder send print or
description for quote to KIT CIRCUITS, Box 235,
Clawson, M| 48017.

CABLE TV converters and eguipment. Plans and
rts. Build or buy. For information send $2.00. C &
BaELECTRONIC , PO Box 21, Jenison, M| 49428,

UP-TO-DATE electronics kits. Unbelievable high
quality. Amazinq_low price, Free catalog. INTERNA-
TIONAL POLYTECHNIQUES, PO Box 862, New
York, NY 10002.

HI-Fl speaker kits, auto speaker systems, and raw
drivers from the world's finest manufacturers. For
ba%inners and experts. Free literature. A&S
SPEAKERS, Box 7462R, Denver, CO 80207 (303)
399-8609.

LIGHT chaser/color organ kits, rack mount units.
20% off sale. DESIGN SPECIALTY, PO Box 1995,
Huntington Beach, CA 92647.

MICROWAVE television “downconverters”. Ex-
clusive new five stage design. Easily assembled.
Catalog: $2.00 (refundable). NDS, Box 12652-R,

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95 TEST &

Phone 209-772-2076

Write or Phone for FREE CATALOG

DAGE SCIENTIFIC INSTRUMENTS
BOX 144 VALLEY SPRINGS CA 95252

ULTRASONICS— complete kit builds attractive de-
tector and solid state switch. Control AC lights, other
appliances. Turns lights on when room is entered,
oﬁ when room is empty. Use alone or as part of a
security system. Complete kit $49.50. Finished unit
$74.50. Mail check for prepaid immediate shipment.
ADVANCED ENERGY TECHNOLOGIES, INC,, 30
Brower Ave., Oaks, PA 19456. Visa & Master Card

REPLACE NE 564 (UHF sine wave boards) deluxs
I, Il rev.B by IC. and parts available everywhere.
Guarantee works ﬂeat. modification, plans, circuit,
chokes, $25.50. Money orders only. ADVANCE
ELECTRONICS, Box 3298, Culver City, CA 90230.

ELECTRONIC touch light control pad. Write for free
brochure EXOTIC ELECTRONIC IDEAS, PO Box
448, Lake Bluff, IL 60044.

CABLE TV converters, descramblers. plans, ﬁans.
For catalog send $2.00. CROWN ELECTRONICS,
PO Box 352, Milton, FL 32570.

PROJECTION TV... Convert your TV to project 7-
foot picture. Results comparable to $2,500.00 pro-
Jector... Total cost less than $30.00.., Plans & lens
$18.95... lllustrated information free... MAC-
ROCOMA-GE, Washington Crossing, PA 18977.
Credit card order 24 hours. (215) 736-3979.

DIGITAL oscilloscope... Build for less than

$150.00! Complete schematics $5.00. MIKE

glc(;LINCHY. 1878 Newell Ave., Walnut Creek, CA
4595,

MOST advanced sine converter descrambler
available. PCB and plans $15.00. JIM RHODES,
1025 Ransome Ln., Kingsport, TN 37660.

ELECTRONIC lock— versatile, combination enter-
ed b% two buttons. CMOS— gerfect for vehicular
use. Plans $3.00, plans and PCB $25.00, complete
kit $55.00, assembled and tested $95.00. Free flyer.
E‘gggELECTHON‘CS' Box 57, Northbaoro, mﬂ.

TIMEX/SINCLAIR VIC-20 bible pack. Design/build
any peripheral imaginable. Includes cassettes.
$38.95, info $6.00 refundable. JORGE SAMPSON,
Box 38663, Houston, TX 77288.

200 electronics kits;rprcg'ects. plans. Send stamp for
list. MATCO ELECTRONICS, Box 316R, Cadillac,
MI 49601,

CONVERT your TV to an oscilloscope. A simple,
fun plan. $6.00 to L.S.E., Box 8402, Madison, WI
53708,

HOBBYISTS... simplify digital circuit design using
EPROM. How to guidebook also includes nine pro-
jects you can build. $15.00 to TECHNILOGIK, PO
Box 45, Essex, VT 05451.

Worlds Most Remarkable Radar Jammer!

’

CABLE TV

EQUIPMENT

Complete with Descrambler
60 Channel Wireless @«r
Remote Control s

Jerrold, Ook, Hammilin
Become o Cable TV Giant in
your Town and Get in on The
Big Profits

Send or Call for Informartion on
our Dealer Catalog and Special
Pricing, Temtones

C’/ Installed

$2,895%
Long Island Wholesale
37 Sherwood St.,
Greenwich, CT 06830
For Cable Info Call
203-869-2091

) sateliite TV
/’\ f Earth Station

The Use of Some Cable TV Equip-
ment is lllegal. Check With Your
Own Local Cable Co. Before
Ordering. We Except No Liability
for your Misuse.

MAILING list for sale. All 123,500 subscribers
names and addresses to UHF Channels 60, 65, 67,
and 68 W.H.T. gated syn-suppressed N.Y. and FPhi-
la. area. Never sold before, $45.00/M. Also fully
computer assembled and tested units $49.00 ea.
Write to SEYMOUR ADVERTISING, 9857
Tecumseh Rd. East, Windsor, Ontario, Canada
N8R-1A5. (519) 735-8122.

PLANS— electronic VM calibration kit. Instructions,
Baﬂs list, diagram. Send $3.00 to MORRIS ENTER-
ISES, Box 367, Converse, TX 78109.

AUTOMATIC fine tuning (AFT) for UHF/VHF con-
verter board Deluxe |, Il— never again readjust fine
tuning, state of the art design, plans, circuit, parts
list $15.00. Deluxe |, Il get clear picture as normal
commercial TV channel, improve sound adjust-
ment, stop vertical jitter $11.00. ADVANCE ELEC-
TRONICS, PO Box 3298, Culver City, CA 90230.

SATELLITE TELEVISION

SATELLITE TV receiver breakthrough! Build
your own commercial quality receiver now! In-

EQUIPMENT

8 = 8 Event/ 14 Doy

Programmability
* Hi-5peed Search
in Forward and Reverse

Deluxe

10 Funcuon Remote Control

* Distnbution Armnp

Electronic Tuning * Most Advanced State of the Ronge
;.:Ifj;ayjcp?; Bodk . an@, Bock Guarantee BY Midland
V.C.R.-VHS $569° s Basic Model
AUTO * Video Fader
VIDEO PROCESSING
EQUIPMENT CENTER s 1 3995 Tele-Ranger

Wireless Telephone
Range Extender
Complete

Page Alert 4000

A Vehicle Theft Warning
System Dy Radio Signal to Your @
Personal Pocket Receiver.

1 Mile Range. 56900

Car Sterec and Home Stereo
By Audio Vox, Jensen, Pioneer
Clanon, Akai
Send For Wholesale Dealer Catalog

Audio Whizz
Is Like Hoving Your Own
Radio Station it Transmitts
Your Music Anywhere

In Your Home or Yard

Radar (Wireless Theater Sound)

Detector

Long Island Public Wholesale
270 Islip Ave.,
Islip, NY 11751
516-581-7232
516-277-4232

CIRCLE 44 ON FREE INFORMATION CARD



CPU'S & Py 450 SCR, 7 EPOXY GLASS VECTOR BOARD
5% s TRIAC's % -
struction manuals, schematics, circuit boards! Sté':"l’g:T s 6% INTER e
Send stamped envelope: XANDI, Box 25647, g-ﬁ = ;‘-; FACE 15A 6A A PRV 1A 10A A ipnrEaDERs e
Dept. 21T, Tempe, AZ 85282. o e bW TS 100 3 40 140|100 % 80 140 | 16PINHEADERS. ... ... 40
LNA’S 120 degree $269.00. Write for lowest satellite Ll o ZOUDRIVERS ] 2610 50 10| 200007 by =t B0 L 190, A PIN HEABERS oot ;
companent prices. SATVISION, Box 11, Alvin, IL ey o500 i e o | S0 80 70 240 {400 70 1.00 260 | AOPINHEADERS ..........
81811 reveipe b st e ) T 700 360 | 800 7.0 120 360 | SPINEDGEBOARDCONN. .. ..
- o 19.95 ZBOBCPU 1286 @130 2850 40 PIN EDGEBOARD CONN. .., . .
LO\JEST Prices— Prodelin (Ma-Com) DH dishes, 3}5 ;g %g:g ‘fg |0 280 26 PIN EDGE CAALD CONN..
KLM, Satellite America, and more. Wholesale &6 175 zmoacTc 675 BS 2% TRANSISTOR SPECIAL
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OWN ONE. Send for free fiyer—
DEVTRONIX ORGANS, INC.

6101 WAREHOUSE WAY
SACRAMENTO, CALIFORNIA 95826 Dept. B

COMPUTERS

48K computer US $380.00, and hundreds Apple
compatible software. Details US $1.00. RELlfﬂT,
PO Box 33610, Sheungwan, Hongkong.

POSTAGE RATES

ADD 10% FOR ORDERS UNDER $25,00

ADD 5% FOR ORDERS BETWEEN $25 00 & $50.00

ADD 3% FOR ORDERS ABOVE $50.00

SOLID STATE SALES

TERMS FOB CAMBRIDGE. MASS SEND CHECK
TELEPHONE

OR MONEY ORDER  MINIMUM
C 0D PURCHASE ORDER OR CHARGE
MIMIMUM MAIL ORDER $500

P.O. BOX 74D
SOMERVILLE, MASS. 02143

CIRCLE 23 ON FREE INFORMATION CARD

SEND 325 FOR QUR CATALDG
FEATURING TRANSISTORS &
RECTIFIERS 145 HAMPSHIRE
ST . CAMBRIDGE, MASS 0213

$2000

TEL. (617) 547-7053

WE SHIP OVER OVER 95%
OF OUR ORDERS WITHIN
24 HOURS OF RECEIPT

TOLL FREE 1-800-343-5230
F( DE

ONLY
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SHYFOX

State-of-the-Art Excellence

SHYFOX DESIGN PERFORMANCE FERTURES:

® Gain 55 b ® Frequency 1.9-2.5 GHZ

® Range 55 miles maximum @ Tuning channels 2-6
® 20 inch Parabolic

dish antenna ® 60 R. cable

® Cable adapters,
mounting brackets
and hardware included
@ |llustrated instructions

Receive movies, special presentations and educa-
tional broadcasts—ALL FREE—with the SKYFOX
deep fringe microwave receiver for homeowners
outside the service area of microwave TV stations.
SKYFOX receives up to a distance of 55 miles.
From microwave transmitters located on buildings
or towers in almost all medium and large size
cities. SKYFOX does not receive Cable TV or
satellite transmissions.
SKYFOX | § 79.95 (not pictured, 25 mile line of site)
SKYFOX 11 $109.95 (as shown, 55 mile line of site)
ORDERS ONLY: Toll Free 1-800-323/1327
For Information Call: 1-312/564-0104

Visa, Mastercharge accepted, COD, cash or Money Order
only. When ordering by mail, Money Orders or Cashiers
Checks only. Personal checks. wail 4 weeks for check
clearance,

90 day warranly * Conditional money back guarantee

S.E.l Inc.

657 Academy Drive
Northbrook. lllinois 60062

CIRCLE 64 ON FREE INFORMATION CARD

Available by
Mail Order Only

CABLE-TV EQUIPMENT

HOME ROBOTS

DESCRAMBLERS for cable TV model TX-200,
amazing price, only $79.95 compatible with Jer-
rold Starbase-3 or any gated pulse system. Au-
tomatic gain control. Highest quality compo-
nents. One year guarantee. Other types
available. Deluxe catalog $3.00. TELTECH, 120
Wall Street, Suite 1044, Dept. RE 1, New York
1005.

TI-99/4A SOFTWARE

TI-99/4A owners. Send for free catalog of new and
exciting, low cost software. DYNA, Box 690,
Hicksville, NY 11801.

EPROM PROGRAMMING
SERVICE

EPROM programming sevice for hobbyists and
commercial users. All common EPROM types.
Write for coménlete Iislinﬁ and price information.
ELECTRONIC COMMUNICATIONS SERVICES,
PO Box 441, Franklin Park, IL 60131.

FREE LCD WATCH WITH KIT

LSR UHF converters with AGC: gated pulse wave
BT-1 (speaker box), $115.00. Sound out from the TV
type; Deluxe 1IB sine wave, $100.00; new! |. F. sin-
ewave, $55.00; Digital ZFV-5, $175.00. Quantity
discounts. Plans: large SASE (54 cents postage).
Free shipping/handling for prepaid orders. Store at

806 W. Lawrence. (1-312) 588-8828/267-3455
LSR ENGINEERING, Dept. RE, Box 6075, Chi-
cago, IL 60680-6075.

USA PAY-TV STATIONS

ZENITH manufactured SSAVI UHF converter man-
ual. Explains how to turn-on boxes that were shut-off
and override the addressability to receive all pro-
%ramming tiers. Send $15.00. VIDEO ELEC-

RONICS, 3083 Forest Glade Dr., Windsor, Ontario,
Canada N8R 1W6, Zenith converters (the real Mc-
Coy) available. Call (519) 944-6443.

JOIN the personal robot revolution. Meet Heath's
Hero-1 and RB Robot’s RBSX at CAL-ROBOT, PO
Box 5973, Sherman Oaks, CA 91413 (818) 905-
0721.

LOOKING FOR RESISTORS, CAPACITORS, DIODES, METERS
HARDWARE, CONTROLS, POWER RES|STORS, TRANSISTORS,
IC'S, TRANSFORMERS, FUSES, KITS, LED'S, CABINETS.
SEND $1.00 (REFUNDABLE|, FOR OUR CATALOG OF OVER

1200 ITEMS ORf SEND A STAMP FOR OUR FLYER. 24 HOUW
TURN AROUMD TIME - LOW PRICES - 100% GUARANTEE

Daytapro Electronics, Inc.

3029 N. WILSHIRE LN., ARLINGTON HTS,, ILL. 60004
312-870-0555

@@3@] Electronic

ORGAN & PIANO KITS

For Free Info Pack
Call Toll-Free
800-233-3865

Or write
for more
information

WERSI USA
Dept. M 38 P.O, Box 5318
Lancaster, PA 17601
=

MICROWAVE TV ANTENNA SYSTEMS |

Freq. 2.1 to 2.6 GHz . 34 db Gain +

COMPLETE SYSTEMS
(as Pictured)
Commercial 40"
Rod Style
Parabolic 20"
Dish Style

g

- /‘i‘ T

$ 89.95
$ 7995

per week

COMPUTERIZED
THERMOSTAT

FULLY PROGRAMMABLE « GUARANTEED TO
REDUCE YOUR HEATING-COOLING BILLS 30-50%!!

For Home or Office
Patented Microprocessor
Up to 6 settings a day. 7 days

i

COMPONENTS
Down Converters
(both types) § 34.95
Power Supplies
(12V to 16V) § 24.95
Data Info (Plans)$ 9.95

Simple one-button operation
Simple 10 minute installation
for do-it-yourselfer
Qualifies for 15% Energy
Tax Credit

» Warranty

COMPLETE
UNIT

TWO YEAR WARRANTY
PARTS & LABOR

1O fevee R

Dimensions 53/B W x 41/2Hx 1.3/160
24 \ Systems = Mol for 2-Stage Heal Pumps

Dealers Wanted

CALL OR WRITE FOR $79.95
KITS. PARTS. INDIVIDUAL

COMPONENTS

For 564.95
FORM .
INCL. $2.50 FOR SHIPPING
EXCLUSIVE 3-WAY GUARANTEE | 30-day money-back. no hassle quaraniee 2 One year
money-back performance guarantee If you don't save al least the cost of the unit in a year. MAGIC

STAT will give you a full refund. 3 Three-year warranty on paris and workmanship. Full detalls
with each MAGIC-STAT [Guarantees apply lo complete units only.|

+HIKCS conrananon

P.O. BOX 33205 (602) 274-2885

We Repair All Types Down
Converters & Power Supplies

Phillips-Tech

Electr
P.0. Box
Phoenix, AZ 85067
(602) 265-8255

Special Quantity Pricing

Dealers Wanted
| | —

0 CIRCLE 29 ON FREE INFORMATION CARD

PHOENIX, AZ 85015

Call or write for FREE
Semiconductor Parts & Products Catalog

RADIO-ELECTRONICS

CIRCLE 83 ON FREE INFORMATION CARD
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o MULTI-CHANNEL
N T MICROWAVE
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Complete Antenna Systems from *69%

Full 800 Mhz Range I
Tune 1.9-2.7 Ghz ‘

Includes all IH]
ITFS Channels GOLD STAR
DEALERS WANTED m
COD’s and Credit Card 1",. "
Orders call TOLL FREE
1-800-247-1151

g'TL;ER s%.%
BALAXY STAR I

ELEGCTRONICS

6009 N. 61 Avenue
Glendale, AZ 85301
1-602-247-1151

HIGHLY

PROFITABLE ON E'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts!

Postcard will do, Barta-RE-X, Box 248,

Walnut Creek, CA 94597,

yourcﬁ])] tfrug hablt"

An ounce of pot costs about 60
dollars.

Coke, a lot more.

Quaaludes run about 4 dollars each.

And if so many children are using
drugs, they're spending a lot of money.

Where are they getting it?

Point is, your children might be
spending their allowance on something other
than video games.

Learn about drugs. Watch for the pos-
sible signs. Sleeping a lot. Listlessness. Poor
marks in school. Lack of school attendance.

Most of all, show your child that you
care and you're concerned about the possi-
bility that they may be using drugs.

And send away for our booklet,
“Parents: What You Can Do About Drug
Abuse.” Write Get Involved, P.O. Box
1706, Rockville, Maryland 20850.

Get involved with drugs
before your children do.

M A public service of this publication
and the National Institute on Drug Abuse.

rBEC Electronics

P.O. BOX 461244R
GARLAND, TX. 75046
(214) 487-9031

“w e

TERMS
» COD MINIMUM $20.00 = ADD $2.50 FOR COD'S

* ADD &% FOR SHIPPING

=

UPS DELIVERY ADDRESS MUST ACCOMPANY ALL COD ORDERS
$1.00 HANDLING ON ORDERS UNDER $10.00
VISA, MASTERCARD OR CHECK

TEXAS RESIDENTS ADD 5% STATE SALES TAX

ALL FOREIGN ORDERS ADD 25% FOR SHIPPING

(CANADA 15%) NO FOREIGN COD'S

CALL (214) 487-9031 TO PLACE CREDIT CARD OR COD ORDER

OVER 45,000 SOLD SINCE 1977!
SOUND EFFECTS KIT

This unit uses the Tl 76477
IC and after the easy
assembly is completed you
will be able to reproduce al-
most any sound you want!
Quality PC board and all
necessary components are
provided. All you need to
add is a speaker. The circuitry
of the kit provides you with a
Pulse Generator, MUX
Oscillator & Comparator
to make more complex
sounds a snap. Programming
examples provided to help

18.50 ea.

vou get used to using the unit.

2/34.50

Special

MAKER KIT

January 31, 1984!
Order TN-20 2.60 ea.

i PRODUICT CATALOG 15 CH. ED WITH NE

i€ REFUNDABLE ON IST O i ) R

SUPER MUSIC 27.95

S et WIPER DELAY arate 2W Audio output
10 WATTS ROM CHIP Complete assembled PC ICL-1808 99/ TDA1002
OUTPUT ORDER card with IC, relay, and | [ 2V Audio output

KSM.-03 control  with schematic. Order: ICL-1002 125

This popular kit is great
for car horns or door-
bell applications. We include

LZ(.\'"L?(I:‘TS all components and quality PC
SPEAKER board. You'll love our easy to follow
NOT INCLUDED  assembly instructions. The package

price includes the kit, case w/front panel
tune selection switches, and a preprogrammed 2708
memory chip (ROM) with 35 additional tunes; (60 total).
Additional ROM’s are available for 9.95 to 14.95 ea.
(Listing sent with order). Order Now! Offer expires
12VAC transformer is available,

GOODIES!

THE BEST DEAL!
This hand held Automo-
tive Tester checks and
tests the functions listed
below easily and quickly.
The original manufac-
turer sold over a million
units in 1983 at 19.95 each.
Instructions and charts
are printed on the back of
each unit. This tester will
save hours of frusiration
and pay for itsell the first
coll time used! Units are all

new, 100% guaranteed
TESTS: Battery Condition, for 90 days from date of
Pick-up Coil, Ignition Module, purchase.

zac Vol ORDER: AS-25
l 1 .88 cach‘ urder@ BEFORE JAN. 31,

'AY 18.50 FOR BOTH!

ELECTRONIC IGNITION
TESTER

DEFECTIVE

WINDSHIELD "\ /{1508 Audio IF & Sep:

I M301 Linear 8 pin

Op Amp

Order: ICL-01A -39

CD 4433 Counier & 7 seq.
decoder/driver IC House #

\ﬂkr ICL-4433 /
/ TRANSFORMEN

24 VAC @ 3A
1ZVAC @ 1A “

6 VAC @ 2A -
Completely Shielded!
115 VAC Primary
7.55ea 10/68.50

\ ORDER: TN-30 /

-7

Complete with custom
molded plastic case with
bracket and hardware.
Special introductory
price! 5.95

Order: AS-01

TELEPHONE
RINGER SEMI KIT
Contains special MLS204
tone ringer IC and com-
ponents to build a pleasant
tone ringer for your phone.
5 pgs. of specs and circuits.
Order: KTR01S 2.50
PC Board for above
Order: PCB-01

2.00

COEX B0 FT
Parallel
Printer

offer Expires Jan 31, 1983

“Kiss Your Computer For The Holidays"
Components Express, Inc.

After Xmas Sale
- from Components
Express . ..

*Bulk Boxes of 100 Diskettes Tyvec

Sleeves Available.
**Bulk Boxes of 100 Diskettes w'Hub
Rings. Tyvec Sleeves Available.

_

1380 E Ea.nqex @ Santa Ana. Calil. 92705 & 714/558-3972

rme"mdﬁ saies ta

CIRCLE 88 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

R

Digitalker™

5]

DT1050 — Applications: Teaching aids,
PinaPriee _____ MICROPROCESSOR CHIPs—h— Puthe. clocks,
SHTAISEN 18 59 Na. **Pins Fesction s v tions, language translations, etc. W
16 .58 T E Rkt encoded wit »
SHTA0IN 1 ’s:;::m L e i :“gi i‘g g ::‘.5 e D:L{m? e r;l";u:;:gu:'n:t:smmm silonce durations. The
7o sz 16 63 | uceom A ATENA ) o e ey pey assigned discrets addresses, making It
L el gl R Fi | i e e
41BN 16 6 . P — 8- bt o - " putput of tha =
SIS S1A Sdien 1 0 s 4 e glmé!:‘ﬁ:zlw Famm) MMz 31 20ubni (Emel L . e e Y e i LR, synihesiz.
il IR A (224 oyias PAM) 5% | MM oy ulary (s chosen 5o thal i is appiicable to many pro-
SNT4OT T4 SHAIBEN 16 B ISB070 CPU (B4 byies AAM) = 5280 e st
vl 18 sipdiomi 16 298 | oseoran T R i W Misasa 2 168 The DT1050 consicts of a Spesch Processor Ghip, MMSA104 (40ir)
a7 patzon 16 120 | redes P MM5250 | o :
SN, 1k gn:m 24 49 | bos s A vt Higm 1'?0”&3; o ool with 8 S Word list and a ncmndud schematic
::m;: :: 9’"'7:”‘: :: 3 BI55 SR FALS L/ Pt T . STA'I'lC niﬂs ;::;fulm on the application sheat.
SNTANTA 48 EFROM
STt 14 g @ | T e, 78000 SERIES e Faclige DT1050  Digitalker™ ... .. ... $34.95 ea.
SHIATAN 1 SHITEN W B \ miumﬁu?m UL 102431 {350ns) 4104 Processor Chip .. .. .$14.95 ea.
SHTATEN 14 o N e e | o o & Lt
Sz 14 o | B 8 St o % | o fgies 15 | T1057- Expands the OT1050 acabaary om 197 0 v 250
SHTA2IN 14 195 | zorn e 10 anml e | a4 ::Sm:[k PRt words. Includes 2 ROMs and specs. 4.95
ST e | zeson Serial 1255 | e Lt 32 8a.
SHTAIB2H 16 Sios Serod /0 (Lacks OTRE) Hthed 20013 LRl Part No. DT1057 ... ..
?'3135: » St 18 240 | TSI Sera 1/0 {Lacks SYNCH) o e 22581 [l_-.
, 5
SNTAZON 1 ;,'ﬁ::ﬂ e ol P (MK 447201} iz | s ‘i;‘."""‘" DNTE‘]] Jmm
SNTAZIN 14 N 16 b9 £1e Counier Timer Cirout TMS4045 s
B A I S Dl A o Trs e TS 47 45 PutMo, R :lul;:! = " =
suugg: i SHT4153H 16 .60 800 P10 el 110 ‘“".m : : ilfm:i TOA5IP - g W“"Wu‘"m.m 1855
SH74 SK7TA1G4 16 B T804 $10/0 ek |/01 [TxCB and R borced| oyt [fereptdies TOMSEV/ e e 9.9%
Mo S 8| B g e 42| P * Bmslmen g
196N 1 102 i 11674 o . M
SHTHAON | 14 SN i . nens e /0 ot fiHeEe TIOBEV/K® 48 G, Circult Board, D i
SHTA4ON T4 SHTASEH 24 08 U (MICSS80N 8] BM iz S B 25 | TIOTCRL W0 3% Digtt AD (LED Deive) o
SNT44IN 18 2 7508-CTC Counier Timer Cirtut 19 7489 - TIOTEV/KA* 40 |G, Circult Board, Daplay 1688
Sckate ik Pt 2808 QART ey Rt U 1285 | rcan S0nt) CMOS THECA. 40 3% Dol A/DLCD D HLD. i
SNTHN 18 1 ST 16 ooy 6 Ch Soomenes er ol (250 CMOS (8201 720045 Sobprifbtineiis T
SN B 1 Surazen 20 IR 4 CPU Mot Segmened e | ricaw (25Ges) EMOS (6518) TR R L e 1
SNT4ESN 18 SNTAZTON 1B 8030 &0 Seral Camm. 170 Uit 2 745180 [35n5) l;:?a - TISEV/K* 24 Sipwaich Chip, A
SHTALEN 18 SNI2EON 18 TR0% 40 Counter/ Timwr & Parwtel 745200 lelam‘ * T206C.PE % rwnuwwm A 795
S 1t St 18 o 8500/8800/68000 SeniEs— | recis [ 0. (aaain (338 | TR 1f el e o
T4 TR 1 ciock and 5 U
il ST 18 e P;rgml Teder. Adapter 15 | e {Sona) 0.6, (raseas) G i i A 1198
S SNTA3S6N 16 5 PnuMSfEPﬁDI‘S 7218 14.95
" - . 4 Func. Stopwatch Chap, ATL
B wen i s | B § Buaman, LT 2 | it i S
SHT4BN 14 i Moeadt Toteeres 1 107448 |5Mm,l SM00246 801 Fieq, Counier A,
e s Stz e I BN GRSy s Db owiuen 38 OOALED Uy o £
. 21928 .mmuwmwﬂrﬂ
192 204B38  [450ns) 3 voltage 2 LCO 4% Digi Lp Counter 081
” ;: 5193 204820 ;ml B Digel Linsy, Coesar
?- ;: g::? : 1A ﬁg: :amml lz 5 Function Counler Crip, XTL
A50n3)
TaLSIN 732 [ 5
e B | L e 2
4 55005
TLsu2 10T 375804 ﬁ: {450m3) 95 5 89
uisas W : 819268 (d50ns] = H § -
s 18 14 s | st 819218 (300ns [} T
L5245 L UMSTO0 24 51208 (168 4 5 b
TLEMT MCUESTE4 212268 (45008 4 4 Ly
e A 1S ] - ix
PROM
st 1 64 PRIMT S (63011) 4 H 238
% 7415253 ) g PROMT S [5331-1) 4 1 2.3
k' TaLE25T 1 2 Togd o B300-1} 4 H 14
5 TALE258 1 H 8 PROM TS5 (63051) 4 5 14
78 TALS260 1. 3 1248 PROM {6349:1) 4 4 13
1 54 TALEPEE 1 ) PROM O.C. (8248} " 2.3
3 55 LS M1 38 5128 PROMT 5 (DMBTS296H) 16 0 18
<4 1.2 s 1 143 4 328 PROMOC, (BMO) 5 "o it
T4ls283 1 48 N 104 PROMT 4 r o
745200 1 . |t e ]l i i ; 2
74L5203 1 A et 7 Ty 1 T 1
nise 8 0 HE M TS (E306] H 1 !
T4LB352 1 ] 1 10244 PROM 0.0 (6352) 5| ramcrs f 1 1
1 T4L5353 1 i B 1024nd  PROM TS (825137) 35 | rancas 158 2 1
- TALE3ES 1 1 da | B3 H PRAM 0.C (27518) 5 N 7euces E3 1
3 bl ) 5 | msiis 4 E1z8  PROMTS (27515 5 7 i
4 00 | [Erasver 5 5 | asm 1 ms  mou doat) 3 3 3
7 h 741537 4 3 i HE sl - (27821) 5 I ] ;
1 1 7415374 0 o § 5124 PROMOL (27512 195 5 3
1 7415375 . bl B X0ABcd  PROMT 5 (TBP2SS{) 5 5
i Tism 1 oih g n mes mw : Z
TS et L h ] Ghiaroison 54 ot PROMOC. (12sise) 4
1 TALSET0 5 METSIATN 24 1074x8 PROM TS (825181) 5
1) i @ 1w B Frched For N S S bt i =
| LI 85 SPROM W g::rmsn B 20484 PROM TS, (825185) 5 PALIDHE Octal 10-Ingut AND-OR Gaie Array {High Dutput) 8
DISK CONTROLLERS OMITSISON 24 20484 PROM .G 1825150) 4 | it ex 12-input ANC- O Gate Array (High Oulgst) 198
45143 243 WE17T11 by OMETSIAIN 24 2048x8  PROM T 5. (825191) b (s 14-1nput AND-0R Gate Array (High Dutout] 3.95
- ;4:;: b e Dty e DATA AI:CIIJISITIIJN 3 ::t:o‘u Octal 10 Ingul AND. ORAvert Gae ;,,,,,luwam;, g :;
4 FDI783 My 5 k DG/ t AND-OR - Imvert Gafe Arrary L ow
Hsm o o | ussy mo1e | iR )/ Sl (i | DS rOR = i e O OC Co naE’ g5 | aiias el Pl ol
sty 3 | | s IR [ ooy Do Conpter (1N Mooty terbibAGetratotsnon 1 it Detal 18 ot AND.OR et G Arry >
B S ‘A Conymiier
Has v | are i 1 SPECIAL FUNCTION o | Acstaien 2o s nano oo Eﬂ?lﬂl 4 PALIGRE ettt e i) 795
L 13 Mﬂ
S0 5 ;::;:g e O Mo Gk O ki) i S 5073 comena b ke 1 ::t}:ﬁ Dusd 1 apul Rupiiar ANCHOR Gate sy 7.05
|-} i
e o el - e SELNE Sene s ooy 12 1982 NATIONAL PAL Data Book (755 . $5.
s 4 w | msin o omoza | owcwe ooy Dk Pead Ao Syt DAEI008. 54 T0be bk oo ey L MU T JJ_Q.?._ ]
TEn. % | sk w24 [ MusseTa 2 W e Tera Cach ¢ 1 10:54 /A Con. Micra. Comp. (0 30%1 6 TR i
nsn 1 Su7* 18 {95 MMS81TAN tr cesnircler w64 Gopt RAM 5 % oo 10:54 0/A Conw. (0.05% Lin ) T 4Ca2 1
A n | rsn w be | o @ o O BAGHD: 104D/ Cov (3 200 L ) 3% H
i By 240 | omasare 20 48 N comooun g | PRl e e o 119
TASIE. W Y1g TESATIT W AES e LED e wi M azs | LM3MZ Constant e 140 i
S 1 ST 3 49 CoedToh 0 32-30g VAC Puce. O, {20-pin pieg | o5 | LM3sz Imw’um et [ Soom/CY) 500 i
M m ) ST M 46 N P e Do 00k 195 | LM 20K Baod Uit (TR1802 15 L
TSEL M o i MMSISEST 8 Prog fRvocer | AY-E -
Tses e | e zm SOLDERTAIL i
T 1 G| et B LOW PROFILE STANDARD (TIN) :
TS TISSTA® W 485 ({TIN) SOCKETS ok 4
TS TasMD 20 248 18 1099 100-up | = =N P 5
745112 16 HSHI W 248 LP 14 pin 5T 2 a7 8
753 1 3 W 3 32 o
CANIME B M [ 18 pin ST k) kT 11
CA3010H 16
CAJMOE 8 .10 20 pin ST A5 -
s EASlGIE 18 208 H e 45 e 4 1
YIS e kS iy o TLOTACH 1.85 o
CAIGON 16 238 CAITBOE 16 150 - M pio TLheiC o | ieras o
CAJ065E ‘: CAMOW 14 0 25 s6 WIRE WRAP SOCKETS JLEICe e I[mm 74
e T o (GOLD) LEVEL #3 owcn 1 1% | L e
D W 11 : A L] Lhaen 185 | LM3SOK g
1.19 CO4507 W 118 ™ an A5 LM304H (5 #
110 | cosss a0 3ss i 5 Lo " 195
(] Coa510 18 1.3 100-up W pin WW 65 B LM3OTCN 45 249
™ | coesit 1119 = 8T 16 pin WW ) o LMI0SCH v 285
m | comiz 5 um o 18 pin WW " a5 Lu30%K 1.2% e
(LR - Y T R i HEnWW 108 105 LMITOCH 1.7% 243
125 | cosis 249 A1 | | s 1 L3t " i
5 C4516 16 119 W 24 pin WW 1.4 1.2 (CELE] 243 %
.30 Coas18. 16 109 -n 28 pin WW 150 1.50 LM3TT 1.90 185
£ Co4519 18 W a7 36 pin WW 185 1,75 LMK 3 9: 1.5
n [ o 1l RSN e i A o 132 i
B l 1
OS2 16 14 Spec Sheats — 30¢ each W3oEs 135 @
3:2 ol A L 1000 Minkmeim Oder; = Uﬂ&%Fgglli:s%flll’%f Send $1.00 Postage for your Luazox-12 1.3% Py
{5 | ot M om | California Residents P e L FREE 1984 JAMECO CATALOG "B | hessv 3 '3 e
149 CO4%52 4 655 Shipping — Add 5% plus $1. 1 Prices sublqcl to Change LM3207-5 B3 "men e 255
50 | coses 95 13 Send 3_15,5, for Monthly Sales Flysr LMIZ0T-12 6| L et 1.25
% | cosmy 1 :';: LMI20T15 ; ;: 'L'E‘m e 188
- Goen 1w t:;iﬁ Woosa | LMseech 8 143 o
2% | corm a5 11 ameco 37T 1 | eV 8 9 e
n | i i s i e e
'] LM 130808 1
e | ELECTRONICS | twen 3 |ine g lilemaes <
3 LE
| b SHOREWAY ROAD, BELMONT, CA 94002 LUMDEIS 135 LNTHN W T WonE A\w;u
| st  ORDERS WELCOME 2. (415) 5oz anar elon. 176043] 30003 1982 Nat. Linear Data Book gy $11.
i: ucuss w113 | /84 PHONE ORDERS

CIRCLE 41 ON FREE INFORMATION CARD




f VOICE SYNTHESIZER
FOR APPLE AND COMMODORE

S0CKET

CONMECTOR AL
S, M -

o4 paciaras of 108 J 7 A AT T

M=% CARD-EDGE CONNECTORS | coson SOCKET CONNECTORS
Pady  Ceadecien 10 e 1084 ol
L3l " 3: :: ’Il:: Fart Wa Casdottary 11 18- 100 .
o b in i 15 o u ih s 15
a8 “ 8 LE:] R M M 10 1 18
o » AN L i 540 @ 1 M 5]
330 u 18 3 ]
0 “ in H 5
JE664 EPROM PROGRAMMER
SOLDER MALEICONHERTON 8K TO 64K EPROMS — 24 AND 28 PIN PACKAGES
TRANSITION aar . me, vadstes, o v Esvtstes PAOM:
CONNECTORS s | R R e e

by krybeard » Changes data in RAM Leads RAM frem an
FOR PERMANENT mnu e CHIGL o oot ddfachnes e Er g Pewt i
TERMINATION TO PRINTED CIRCUIT BOARDS - —— 1SVAC, 60Kz, = 10W puwer cessumplion + Encha ohor

toerdiagied,
ht m pansts w/esided mecha brown ead pieces = l-u wil'l‘l 1 0%%0 x

JE520CM

meiw a1 19 108+ TN 2 LR
0] " i " " JEGG4-A EPROM Programmer . i $995.00
Agsemdied & Tevted | InCiudes Ju'ﬁ'l ocus|
* Over 250 word vocabulary-affixes show the formaten ot more | 54 M 1@ im0 JEB85 — RS232C INTERFACE OPYON — o et s i
than 500 words » Built-in amplifier, speaker, volume control, and b “ 1 134 138 Option impinmants compuser access o tha JEBE4 s RAM. Samp in
audio jack + Recreates a clear, natural mals voice * Plug-in user i = . ) 14 ar-cs proviced fof ws;n w.-m'-: Level 11 ra--um m:;.- m HE00. W}rn
3 ah: B bt by, Siop bits: 2, Oge b sctapted 1o clrar o oy The
foady, Wit documantation and sample software « Case siza: JHE5 cam o i 1o sy comptis il i1 5203 peet. Iimmati 453 ro
THW L = 3%"W x 1-3/8"H if Yided for infertazing fa amy CP/M sysiem wilh an RG22 pert
JEGG4-ARS ernom Fregrammse w/itsss Optan $1195.00
APPLICATIONS: sl el s B
* Socurity Warning * Tolecommunication 1 ULl e deses 3 JUMFER MODULE (Personaity
» Taachin « Handicap Ald -SUB 664 o ¢ ey
* Instrumantaton < Games L2 AIBAON 2usin | CONNECTORS 04 EPROM & conlgures EPROM 36cket comnectiaes 1 Tl paricuiar CPROM.
The JES20 'ml:l SYNTHESLIER wil plug right iste yosr cemputa DlanlLﬂl"“ CEH'I'IUl'I'ICS CONNECTORS IEEE488 e, PN EPROM EPROM MANUFACTURER PRICE
Speazh mm CATT™ :.m: mamery chips), th n;u tampeuzin L Purt iy Lk Lo 1o 109+ AMOSA 2708 AMD, Utoron Nalonsl, ieie, T (25 514,98
st sposch iot Gigtal mamory, incluging (b siginal isfections 10d smpbates. | ppiny  Caanl 4y st oy B st | e LY Ss e 3 A A ST AR i o e e il s T
TS WS Ay Mo, pulm veEiesac CONM T ¥7] s n COAIBE 13 M in 148 am prrbimet hyided Metarsa 1) (25) $1495
Part Ho.  Description == Price CINUF 18 Famase (3 i a“n COATSE 15 Fomale o o mn - L 3
——— CENM 14 Maw Tu M P COSIER 75 Muk 541 i i dMaze e AMID, Fujtsy, NEC, Hitachi batsd {25V 314
JE520CM  For Commodars 64 & VIC- 20 ... .$114.95 IMIZC ATIAGEIVG Fujtsw, inie 1Y) $1ens
JES20AP  For Applall, I+, andle . ....... $149.95 Pl R Tl
T Intei {21V) S14.85
v — TMSISE4 11 [25¥) S1495

e ~. e CUSTOM ASSEMBLIES
Micro-Logic Cor T
MICRO-CHARTS T I o UV-EPROM Eraser

= B T D n | EOAURE 1 pou seire s 25 ot i i 3 e Canronct con
RIS T 1 e B[ et T T i | [2:Chips — 61 Minutes | s
« Fury decoded data » instant access + 2-mded, totaily comprihamitvg » Compact s 15 TRAMG Fiat Sasdsd n CENIGM. 29" -CENDEF CUTTOM
8% a1l i duratie credd card plastic = Perisct for programwers & enpinsers W16 " TRAWE Flai Strandnd Pl £5 48 [CENIEM] + § T5 CENISF = Su \ e
* Clear & concise libles for A inatruclion set. disassembly, ASCI, base conver 1. w TRAWS Flal Stianded n Bx nmlnxuu ot b 'ﬁ\
sion. effect of Nags, compare vs. jump, inlerep! streciure, piacut. Cychs times, 1T n TRAWG Flat Stranded a5 T B0 3409 charge o 0 cunlom cables o irm
clagrami. bug netes, & much mere :;:: ;: :::: :: :::ll:: :; This (CEWIAM-25° -CENIGF CUBTOM) Cabla wosld £
- an: Foeabt woecdy  CUSTOM . aher the part 50, 13 Toroe
L2860 Z80GPU ol R R B [ Chip — 57 Winutes]
- . B TAAW it Sirnsed 5
Erases 2708, 2716, 2732, 2764, 2516, 2532, 2584,
ML-B080A BOBOA/BDBSA A 5 within 51 minutes {1 chip in 37 minutes). M.
ML-6502 6502 (65XX) . .$5.95 u distance of one Inch. Special conduct
v build-up. Built-in salety lock to prevent UV exposure. Compact — onl
:t-?m mﬂa"}:%‘m“oum : ::g: 9.007 x 3.70" x 280", Complete with halding tray for 8 l:llPIp’. L
ML-ALGO Basic Algorithms _.............. $5.95 |. ; M;iliéw Keypad Extent;adadrﬂag ci'#?{' éﬁ:K RAM DE_4 UV-EPROM Eraser . 57995
O0KS or APPLE Jle* or e
e Bt e (T e UVS-11EL Replacement Bulb ....$16.95
(B40 pages] TAC, CDADOO, and AID ‘Converters =
20003 Mational Linear Data Book (1982) . 185 51,.‘"' ﬁPPLEW
{1378 pages) LM, LF, ADC, DAC, LH Series
30008 Mationsl Memory Data Book (1980) - ..56.95 CUMPN”BLE
{454 pages} RAMs, ROMs, PROMs, EPROMS Sanies D]SK DHIVE
30008 Intersi Dats Book (1983) . Seadrsan ... 5085 + "
(1398 pages] Complete fine. el ’m.l_ﬁ:r“m i
0010 Mational Audic/Radio Handbook (1000) . . -$5.95 with Apgla cantreller = Complets with coanc-
(240 pages) Pré-Amps, AM, FM & FM Streo, Power Amps tor and cabla — Jus! plug ista your disk can-
30012 National PAL Data Book (1882) . e 5605 frellee card » Slﬂ I'L * IWW x
(178 pages) Application Motes, Linear Briafs, elc. 071670 = Wi
20013 Ziiog Data Book (1983) 57.95 Part No. ADD&H $195.95
{841 pages) Microprocesaces and Support Chips Wiw e Gam Soute e memory CapRs
210830 (1983 1488 Sy v oot APPLE o8 oot

{T98 pages) Contains all Application Notes, Article

Repeinis, Data Sheets, and other design infarmation

on intel's RAMS, EPRCMs, E'PROMS & Bubble Memories.
210844 & Periph 514,95

(1027 pages) Contains Data Sheets on all of

g (e JEM Tand inSa poer APPLE a:
BOcarasens e E far
Tnatures BN ylea ol
peasie

82 FLOPPY DISK DRIVE

S e o F Rl =" shugartsorn

8% 8 47 et + Fuy MEIeE 1 SR BORer COwdlSe

] mmuow

compatible
My Mioicpiaoepenis wixd Eerghanale: iy Sowa ;:mai. ik Mo Cow: Owr o Td of Wl press = Ay SN e e e S . ?;ngle-skidud
rovyPeronpadtpaiiaatis ulechio) o Pemstan Grageias wah ssitaare rocamms . racks
4‘DIQ“ Fluorescent Alarm Clock Kit JEB14 Assambled and Tesisd $80.95 | JEBEA Assembled and Teated $149.95 2 é&%’:col?: Bytes
Switching Power ndpply Coo{ing Fan for APPLE I, * Industry Standard
for APPLE Il, ll+ and lie* I+ and Ile*

The FOD100-8 8" Floppy Disk Dvive (Industry Standard) features
single or double densiy. Fecording mode: FM zingle, MFM doubilas
density. Transfer rale: 250K bitsisec. single density, 500K bilsisec
double density, The FDD1008 is designed o work with the single-
sided soft seclored IBM Diskelle 1, or eq. disk cariridge. Power
115VAG @ 50-80Hz, +24VDC @ 1.7 amps max., +5VDC @ 1.2 amps
max Uml #s piclured abowe [does not include case, power supgly. of
cabies), Size: B38W x 14°L x 45"H. Weighs 12 Iba Incl Mpg
manual

>° | FDD100-8 ..$169.95 ea.

= Bright &-dight 0.5 high display = 10 minule snocze alarm
* AM/PM indicalor s+ Automatic display dimmaer

Tha JETS0 Cleck KA i3 8 varsatiy l!-ﬁwrﬂﬂlﬂtﬁﬂ'ﬂ‘“ +bour slarm Tﬂ“l
hat a bright 0.5° high blus-gress Neurascand display. The 24-hour slirm slisws the
fned 14 disable the alarm and mmediately re-snable the sierm s activate 24 haurs
Inter. Tha hits inchodes of documentation, companeats, case and wall transiermar,
Sloe: 657071 x INTH x 157D,

IBM MEMORY EXPANSION KIT

JE750 Alarm Clock KR . ............... §29.95 e L e ek = SAVE HUNDREDS OF $$S BY UPGRADING
DI 't I Thermometer Kit “APPLL ad APPLE iis sre regraissed adumarks of APPLE Compuisr — ** Voot it 8 regiotorsd iademark of Visi Corp. int MEMURY Buanns YOUHSELFl
gita POWE 1.5 AM T Most of the popular memery boards allow you to sdd an sdditionsl
Oual sensors — swilch .Eu‘w % SST_;\;H‘::‘;D.E.%& ‘”P 12vnc %..2 ;!MP‘E:?L‘EM?“ CAK, 128K, 192K, or 256K, The IBME4K Kit will populste thess boards
controis for indooriouldoor ﬂ;‘lﬂ;ﬂ’!r?;l“ﬂm"ﬂl‘ SYOC @ 7.6 smp, “ﬂ: 1Gamp BIL bk pow. Wi in 84K byte increments. The kit is simple to Install — just insert the
du itor - be 1 X 5
cxiandad 1o 500 fast. Con Part No. PSS4VOS S e svsherii $90.05 anch | (MLSEEER NN SIS T ING S one sockaLE NG A0t e tn 0SS
tinkous LED .8° hi. display
Pange: °F lo 19677 40°C — POWER SUPPLY 4-Channel Swﬂchinn Apple Cnmpailme IBMB4K (Nine 200ns 64K RAMS) .. ... $49.95
O, aeale bt e ey e g g e wﬂ;;ml"f!m S 1x PAND YOUR OR
R ETRRCS  p=  Smend il gaee A0 e R A W TRS-80 to 16K, 32K, or 48K
JE300...... $30 Q5" ook sdsatar Inchude Parl No. FCS-604A .. . . i 589950 | copoagi 10 Fram 4K ta 16K Boquires (1) Onb K
Universal Computer Keyboard Enclosures | $10.00 Minimum Order — U.S. Funds Only  Spec Shoets — 30¢ each Modal 3= FromAK AR ::::H:: Eﬂ Thres 8
“OTE"" Blank Desk-Top Enclosures California Residents Add 6': % Sales Tax Send $1.00 Postage for you g et ot it
>N T gl s S| pping S—EA:M 5"% ';::' 21;50 Ipfsur'nnu ;riIiEE Ts?l;‘ JAM gﬁ CATALOG S on X Angured o sach 166 o Expos T s
.Il| ha n finiss . )
& o "f'n'w";-“r'-wu?.c'n:’e' Sen: pilemioil .c.ew = *m } i TRS-16K3 *200ns for Color & Model Ill .. .. §12.95
ik s '.&”:?,{3:3'&'1... st : b TRS-16K4 *250ns for Model | .....510.95

q‘? obor| for bet! paint adtesice

ameco s TRS-B0 Color 32K or 64K Conversion Kit

\‘nnracm & baltom pasels fo :uhnu :Il-c-m:y
Rigid conszrucion nrwsunh tiong

Ty

S3ambly Imptructions inciuded E'ﬂ,r'\fl |:::II ;ll comes :ng;:lm ..l-n:_: .cl‘ans«kzr.g;slcg‘;
orEs paewanzs s | ELECTRONICS | comocies win €l b 4l ne clorcompis 132
WE-;:!_;;NL:':"M;:""!, . ais 3:; 1355 SHOREWAY ROAD, BELMONT, CA 94002 the dynamic FAM providing you have a FLEX DOS operating system

DTE:22 Pansl Width 21.375° : ~s1s5 184 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 | TRS-64K2 .................. 54495
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Softbware Shore

New for our readers....A mailorder source of software for Atari 400, Atari 800, IBM P C, Commodore VIC-20,

Apple ll, and other personal computer systems.

IBM PC

] FLIGHT SIMULATOR by Mi-
crosoft ... List $49.95. Our price
... $43.00. Highly accurate sim-
ulation of flight in a single-engine
aircraft. Working instruments.
Out the window graphics. Real-
time flight conditions. (IBM P C,
B4k, color graphics, disc)

[J EASYWRITER Il by In-
formation Unlimited ... List
$350.00. Our price ...
$300.00. Turns your com-
puter into a word
processor. You see every-
thing on the screen. There
are no imbedded com-
mands, (IBM P C, disc)

[] DEADLINE by In-
focom ... List $49.95.
Our price ... $43.00., A
locked door. A dead
man. You have 12
hours to solve the mys-
tery. One false move,
and the killer strikes
again. (IBM P C, 48k,
disc)

] ALGEBRA, Vol. 1 by Edu- |
ware ... List $39.95. Our price
... $34.00. A first year algebra
tutorial covering definitions,
number line operations, sets,
etc. (IBM P C, 48Kk, color
grpahics, disc)

—

-

W@ @ @@ V] - MICROTERMINAL by

banks; and other personal

TUTOR

[] PC TUTOR by Comprehen-
sive Software ... List $79.95.
Our price ... $69.00. Interactive
program teaches you how to
use your IBM Personal Com-
puter, including hardware and
software. (IBM P C, 64k, disc)

Microcom ... List $94.95. Our
price ... $83.00. Allows ac-
cess to remote mainframes
and minis, information data

computers. (IBM P C, disc)

APPLE

[ PRISONER2 by Interactive
Fantasies ... List $32.95. Our
price ... $28.00. Escape is
hardly possible. The island
keeps you under surveillance.
Just try and get out! (Apple Il,
48k, disc)

[] PRISONER2 by Interac-
tive Fantasies ... List $39.95.
Our price ... $34.00. (Atari
disc)

[] THE MASK OF THE SUN
by Ultrasoft Inc ... List $39.95.
Our price ... $34.00. An ani-
mated adventure through a
series of hi-res screens. An
ultimate adventure challenge.
(Apple II, 48Kk, disc)

[] MASTERTYPE by Lighting
Software ... List $39.95. Our
price ... $34.00. A typing in-
struction system in an exciting
hi-res game format. Learn to
type while battling waves of
attacking enemy words. (Apple
I, 48k/64K, disc)

[] THE GRAPHICS MAGI- e
CIAN by Penguin Software ... e
List $59.95. Our price ... e
$53.00. Make your own ani-
mated graphics. Handles up to
32 independent objects.
Stores hundreds of color pic-
tures, (Apple Il, 48k, disc)

_':_. : The
[Hagician

[ RENDEZVOUS by Edu-
ware ... List $39.95. Our price
... $34.00. In four phases, sim-
ulates an actual space-shuttle
flight from Earth Liftoff through
Orbital Rendezvous and Ap-
proach to Alignment Docking
with a space station. Hi-rez
graphics (Apple |l, disc)

[] SAT WORD ATTACK
SKILLS by Eduware ... List
$49.00. Our price ... $43.00. A
tutorial for mastering vocabu-
lary, deciphering new or
unfamiliar words, and taking
tests. (Apple Il, disc)

VIC-20

[J PIPES by Creative Software
... List $39.95. Our price ...
$34.00. Connect a pipeline
from the water supply tank to

. every house. Watch out for

| leaks. Use as little pipe as
possible. 5 skill levels. (Com-
modore VIC-20 cartridge)

COMMODORE

] SHAMUS by Human En-
gineered Software ... List
$39.94. Our price ... $34.00.
Only you can stop the Shad-
ow’s mad reign of terror. Two
levels with 20 rooms each. A
joystick challenge. (Com-
modore VIC-20 cartridge)

] HOUSEHOLD FINANCE
by Creative Software ... List
$17.95. Our price ... $15.00.
Home utility program records
and analyzes your monthly in-
come, expenses and budget in
16 categories. (Commodore
VIC-20 tape cassette)

[] HOME OFFICE by Creative
Software ... List $29.95. Our
price ... $25.00. Combines
VICPRO, a flexible and effi-
cient word processor with
VICDATA a powerful and so-
phisticated information storage
and retrieval system. (Com-
modore VIC-20, cassette tape,
Bk additional memory required)

ATARI
] e [l SUBMARINE COM-
s MANDER by Thorn EMI ... List
eI T $49.95. Our price ... $43.00. A
Ll L EY <= @ submarine patrol simulator to
hunt and destroy enemy ships.
9 skill levels. Plug-in cartridge.
(Atari Cartridge 400/800)

APPLE

[ MINER 2049 by MicroLab
... List $39.95. Our price ...
$34.00. Chase into a Ura-
nium mine thru 10 levels of
traps and capture Yukon
Yohan. Scale ladders, jump
from moving platforms, and
win—if you can. (Apple II,

i 48k, disc)
Radio-Electronics Software Store
200 Park Avenue South
New York, NY 10003

Name
Number of items ordered
Total Price of Software .........coovivirineinines L B s Address
Sales Tax (NY State Residents Must Include) .....

City State Z|P

Shipping ($2.00 peritem) .......ovveeviaennnn

RADIO-ELECTRONICS

TOTAL ENCLOSED (Sorry, No CODS) ........... S. SORRY - NO CREDIT CARD OR COD ORDERS
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THE FIRST NAME IN
ELEGTRONIC TEST GEAR

NEW FROM RAMSEY 20 MHz
DUAL TRACE OSCILLOSCOPE

Unsurpassed guality at an unbeatable price, the Ramsey oscilloscope
compares to others costing hundreds more. Features include a compo-
nent testing circuit that will allow you to easily test resistors, capacitors,
digital circuits and diodes ® TV video sync filter ® wide bandwidth &
high sensitivity ® internal graticule ® high quality rectangular CRT

e front panel trace rotator ® Z axis ® high sensitivity x-y mode e very
low power consumption ® regulated power supply ® built-in calibrator
® rock solid triggering ® high quality hook-on probes

$399°

RAMSEY D-2100
DIGITAL MULTITESTER

A compact easy to use unit
designed to operate like a pro.
Featuring ® 312 digit LCD » low
BAT. indicator # all range over-
load protection » overrange indi-
cation » auto-polarity » Transistor
Tester » dual-slope integration »
vinyl carrying case

$5495

hgg test leads, battery & vinyl
carrying case included

high quality
hook-on probes included

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital
measurements at an amaz-
ingly low cost @ [n-line color
coded push buttons, speeds
range selection ® abs plastic
tilt stand ® recessed input
jacks ® overload protection
on all ranges ® 3% digit LCD
display with auto zero, auto
polarity & low BAT, indicator

$5995

test leads and battery
included

RAMSEY D-1100
VOM-MULTITESTER

Compact and reliable, de-
signed to service a wide vari-
ety of equipment. Features in-
clude ® mirror back scale

* double-jeweled precision
moving coil ® double over-
Ioad protection ® an ideal low
cost unit for the beginner or
as a spare back-up unit.

$4995

test leads and battery
included

EF-48 impouiney EounTEn

PES (CS (MU RRTTIRLE
-—

CT-70 7 DIGIT
525 MHz COUNTER

Lab quality at a breakthrough price
Features ® 3 frequency ranges each
with pre amp * dual selectable gate
times ® gale activity indicator

® 50mV (@ 150 MHz typical sensilivity
* wide frequency range * 1 ppm
accuracy

$44995

wired includes AC adapter

(e T o e
BP-dnicadpack .........

CT-90 9 DIGIT
600 MHz COUNTER

The most versatile for less than $300.
Features 3 selectable gate times * 9
digits * gate indicatar ® display hold
* 25mV @ 150 MHz typical sensitivity
* 10 MHz timebase for WWV calibra-
tion ® 1 ppm accuracy

$14995

wired includes AC adapter

OV-1 0.1 PPM oven timebase ...
BP-4 nicad pack

CT-125 9 DIGIT
1.2 GHz COUNTER

A 8 digit counter that will cutperform
units costing hundreds more. ® gate
indicator ® 24mV @ 150 MHz typical
sensitivity ® 9 digit display ® 1 ppm
accuracy ® display hold ® dual inputs
with preamps

$416995

wired includes AC adapter

CT-125 kit $149.95
BP-4nicadpack ............. .00 B8.95

CT-50 8 DIGIT
600 MHz COUNTER

A versatile lab bench counfer with
optional receive frequency adapter,
which turns the CT-50 into a digital
readout for most any receiver ® 25 m\V
@ 150 MHz typical sensitivity ® 8digit
display ® 1 ppm accuracy

$416995

wired

CT-50 kit
RA-1 receiver adapter k

. $139.95
ciav..14.95

DM-700 DIGITAL
MULTIMETER

Professional quality at a hobbyist
price. Features include 26 different
ranges and 5 functions ® 3% digit, %
inch LED display ® automatic decimal
placement ® automatic polarity

$11995

wired includes AC adapter

DOM-700 kit
MP=1 probecsetis ot s s 4.95

PS-2 AUDIO
MULTIPLIER

The P5-2 15 handy for high resolution
audio resolution measurements. mul-
tiplies UP in frequency ® great for PL
tone measurements ® muitiplies by 10
or 100 = 0.01Hz resolution & built-in
signal preamp/conditioner

$4.995

wired includes AC adapler
PS-2 kit

PR-2 COUNTER
PREAMP

The PR-2 is ideal for measuring weak
signals from 10 to 1.000 MHz # flat 25
db gain ® BNC connectors ® great for
sniffing RF * ideal receiver/TV
preamp

$4.495

wired includes AC adapter
PR-2kit ...,

PS-1B 600 MHz
PRESCALER

Extends the range of your present
counter to 600 MHz ® 2 stage preamp
® divide by 10 circuitry ® sensitivity
25mV @ 150 MHz ® BNC connectors
* drives any counter

$5Q95

wired includes AC adapter
Pl B K e e S A 9L05

TERMS: = satisiaction guaranteed = examine for 10 days: il not pleased
return in original form for refund = add 6% lor shipping and insurance 1o a

ACGESSORIES FOR RAMSEY COUNTERS

BancAwipmicans
master charge .
! .

= . - maximum of $10.00 = overseas add 15% lor surface mail » COD add $2.50 o
Lﬁ;e:f;:fd:::;;':f;:?ig::':'oigl':g_ e ) e » orders under $10.00 add $1.50  NY residents add 7% sales tax = all kits >
Low pass probe, audio use 16.95 PHONE OHDEHS GALL ?::Srav?aul?gztpy?m warranty. All'wired units have 1 year parts and %
Direct probe, general purpose use 13.95 { NC. X
Tilt bail, for CT-70,90,125 ............ 3.95 716-586'3950 gg;gs;;féﬁgmmcs" <

TELEX 466735 RAMSEY CI Penfield, N.Y. 14526 &
Y
CIRCLE 79 ON FREE INFORMATION CARD 128



TOLL FREE ORDERS » 1-800-826-5432 ( '\
(IN CALIFORNIA: 1-800-258-6666) A c I I V E
INFORMATION » (213) 380-8000

T = ||| RECEIVING || WgddLlLllh

— CT SPNC

RELAYS ?;3:.::@ 120 \:uc

. Ee[ i | ANTENNA

MOTOROLA OPEN CONTACT

COIL 13 VDC 650 OHMS

sWP 12002
|SPECIAL PRICE $1.00 EACH

"*uw:;..re::v',“. ‘ Gives excellent reception,

WITHOUT

TT.L COMPATIBLE KEY ASSEMBLY

s1Z w My ox G KEY

oA rnsa % Y 90 KHz to 30 MHz. HISK
10 AMP e EACH New MFJ-1024 Active Receiving s

TELEDYNE PIN G151 CONTAINS 5 SINGLE-POLE

CONTROL - NORMALLY OPEN SWITCHES. Antenna mounts outdoors away from
332 VOe - MEASURES 3 374" LONG electrical noise for maximum signal.
LoAD: 10AMP. \\g 6 KEY %Igas axcs:lam reception of 50 KHz TII h. St
2 =Y SoGh 8125 to 30 MHz signals. Equivalent to wire e bigge
$9.50 EACH m ol hundreds of feet long. Use any SWL, i’ g8 A
EDGE Noriutiy cenmrcien MW, BCB, VLF or Ham receiver. improvement in
O s fukiole mH\ign’?pd"s'B"?E‘gz 20 A s Savings Bonds in
uator
& SUB-MINIATURE prevents receiver overload. Switch be-
22;44 /A4 ol PUATED D TYPE tween two receivers. Select auxiliary or 40 years.
A DE-TiAFEH?M oy CONNECTOR itl::_tgrenantenna Gain control. “ON''
8 e ——— emote unit, 3x2x4 in. Control,
B2 D0EASH O TORS AT 6x2x5 in. 12 VDC or 110 VAC with ’
28/56 e — (&Egﬂ%{ zadggter New Variable
28/56 GOLD PLATED CONTACTS ,'}ﬁ 1 95
156 CONTACT SPACING S e B e $ 95 Interest Rate.
.50 EACI 0 FOR $22.00 CONNECTORS USED FOR v . .
e COMPOTER MOOK UPS 129;,;;;0;., Looking for an ideal invest-
MICRO PLASTIC e . .
50/100  MICRO FUAs DBIsPLUG 5275 Order from MFJ and try it. If not delighted, ment? One with a variable
STANDARD $100 CONNECTOR | DB-15HOOD  $1.50 return within 30 dars for refund (less shipping). interest rate? But one
EaiMatnT T e i Do LU RS2 T One year unconditional guarantee. h * dr
a7 EacH loronsasoo | DB2SHOOD | 128 Order today. Call TOLL FREE 800-647-1800. where rates can't drop
: Charge VISA, MC. Or mail check, money order. below a certain level?
Mummmﬁ#—:ﬁfocmue Write for free catalog. Over 100 products. Well. there'isione avai
:.:‘:a.‘.“lf E?:mmnz EPDT SWITCHES ON FULLY CALL TOLL FRE an -647- 800 b] 2 ]_f
S INTERLOCIING :ggi“ﬂstggu~sizwﬁiﬂ Call 601-323-5869 in Miss., outside continental able to everyone, even
NI USA, tech/order/repair info. TELEX 53-4590. i
5 STATION NON-INTERLOCKING g you have only $25 to invest.
SAME AS ABOVE, EXCEPT EAC:ZS;‘;I'IEC:GH M F ENTERPR'SES It’s U.S. Savmgs
PERA INDEPENDENTLY: £
N Box A i'Tc?s’:PO::TEgZJ Bonds. Now changed from
ox S rD Slate, NS 301 a fixed to a variable interest
COMPUTER spg;:.yp?} CIRCLE 66 ON FREE INFORMATION CARD rate, with no limit on how
Oou can 5
c(;RP:DcE'Tons REGULATED I THE WORLD FAMOUS much y e
ADJUSTABLE ]
1700 mid. 150 VDC $2.00 P -| EE@L!J fel.Gl:laranteed
21/2° DIA < 4 3/4" HIGH e n <10 50 Eacu = CATALOG OF nimauim.
PAVDE 3100 \\. ELECTRONICS .
1.3/8" DIA. = 3* HIGH BCD DIP SWITCH NS = Although mnterest :
o SCRONDRNER ADJUST, (e g a rates will fluctuate, you're
ERUCE S nIcHISS FD SRR + TELEPHONE rotected by a guaranteed
22,000 mid. 15 vng ‘2 $1.85 EACH 53 gn. 0% P Aji'ld ]f h 1d
2" D = 2 1/2" HIGH 2 e X
22,000 mid. 40 VDG WALL minimum. you ho!
2" DIA. « 6" HIGH $3.00 TRANSFORMER your Bond to maturity,
24,000 mfd. 30 VDC i
1 34 DIA « 4" HIGH $3.50 Ve you'll double your money.
31,000 mtd. 15 VDC AEVAC * and much )
1 44" DIA » 4" WIGH $2.50 PLUG IN inueh more! You may do even better.
72000 mid. 15 VDC
s = 4% HIGH .
ﬁag,?oo mtd, at _;v AVDCat7oMA  $250  CLEARDUTS: . Take another 109k at
21/2° DIA =4 1/2 HIGH $1.50 ?s\_rsu\?n.t; :ﬁ::a ssg:: %?F;G,EH;‘ESFFEE-S;:E.T A Savmgs BOﬂdS. We dld, and
cLamps 10 FiT capaciTons ot ea | 17 VAC a1 500 MA  $4.00 AN\"WHERE'OR CATALDGS made them better‘
MINIATURE TOGGLE SWITCHES ETCO ELECTRONICS
ALL ARE RATED 5 AMPS @ 125 VAC DEPT. 591
S.P.D.T. S.P.D.T. S.P.D.T. Mailing List Control Center I
(on-on) (on-on) (on-ofi-on) - §l Box 840
:gql?‘;:[iémeo Ll SOLDER LUG Champlain, N.Y. 12919
BUSHING stooeac (PN (E0 e IEnclose_________ (cash OK);
o e o 100 FOR 58000 V8" gt o 7 2 I Please rush postpaid
. $1 for 1 year subscription to the
S.P.D.T. S.P.D.T. D.P.D.T [ St teus £¥60 catalog. l
(on-off-on) F.(;":'g;‘) (on-on) [:l $3 Canadian & Foreign 1 year e
itaerodll, onoee BB s 304 page andbosk BUILD YOUR “6§
USH 3 MINALS
| LR srooeach Tyr S2o0EACH Do (] OWN EARTH STATION". (TA025) $10.00 Stoc
o8 BT L AT T A [] 380 pages MASTER HANDBOOK OF ln
z L 1
o TELEPHONES. (TA001) .. . $11.00
o« l:] FREE - sample copy of ths burgam I ArnerlcaO
5 packed ETCO catalog. (USAonly)
B Name
Ui‘l 905 5. VERMONT = P.O. BOX 20408 » LOSANGELES CA 90006 Address : ) .
2 S S e et ol s
State. Zip. ;
& = =—m === == J
CIRCLE 12 ON FREE INFORMATION CARD CIRCLE 51 ON FREE INFORMATION CARD
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SHACK" HAS THE PARTS YOU NEED AT LOW PRICES!

Highest Quality!

Factory Fresh!

No Mail-Order Delays!

Special-Purpose ICs
NEW! @

1295, 7%

[A] voice Synthesizer Set. Get into solid-state
talkl The SPO256 speech processor, a 28-pin
NMOS LSl device, uses a stored program to syn-
thesize speech or complex sounds. Works with a
few simple support parts, or use the 14-pin SPR16
serial speech ROM, included, for computer inter-
facing. With data. 276-1783 .. ... . Set 12.95

MF10 Dual Switched Filter. Versatile CMOS
building block for active filters—eliminates the
need for expensive, close-tolerance parts. High
performance, yet very easy to use. 20-pin DIP with
data. 276-2329 7.99

Operational Amplifiers

Computer Connectors

Audio Power Amplifiers

Type Cat, No. Each
LM383/TDA2002 276-703 3.19
LM386 276-1731 1.09
TA7205AF 276-705 2.99
LM380 276-706 1.59

Voltage Regulator ICs

Type Cat. No. Each Type Positions | Cat. No. | Each

741 (Single)| 276-007 79 ID Card Edge 34 276-1564 | 4,95

MC1458 (Dual)| 276-038 .99 ID Card Edge 50 276-1566 | 4.95

LM324 (Quad)| 276-1711 1.29 Card-Edge Socket 44 276-1551 | 2.99

;Losz E}Dueﬂ; 3;2-1;13 12.33 ID D-Sub Male 25 276-1559 | 4.99

LOg4 (Qua -171 : ID D-Sub Female 25 |276-1565 | 4.99

LM3300 (Quad)| 276-1713 1.39 Solder D-Sub Male | 25 |276-1547 | 2.99
LM339 (Quad)| 276-1712 1.49 Solder D-Sub

Female 25 276-1548 | 3.99

|Hood —  |276-1549] 199

Tantalum Capacitors
* 20% Tolerance
* Standard IC Pin

Type Adjustable Cat. No. |Each
LMm723 0to 40 VDC 276-1740 .89
LM317T| 1.2to0 37 VDC 276-1778 |2.79

Type Fixed Output Cat. No. .|Each

7805 +5VvDC 276-1770 |1.59

7812 +12VDC 276-1771 1.59

7815 +15VDC 276-1772 1.59

7905 -5VDC 276-1773 1.59

7912 -12VDC 276-1774 |1.59

4000-Series CMOS ICs

With Pin-Out and Specs

Spacing
uF WVDC Cat. No. Each |
0.1 35 272-1432 49
0.47 35 272-1433 49
1.0 35 272-1434 49
2.2 35 272-1435 .59
10 16 272-1436 .69
22 16 272-1437 79

Power Transformers
120VAC Primaries

Type| Volts | Current Cat. No. | Each |
Mini| 63 | 300 mA 273-1384 | 2.59 |
Mini | 12.0 | 300 mA 273-1385 | 2.79 |
Mini | 24.0 | 300 mA 273-1386 | 2.99
Mini | 12.0 CT 450 mA | 273-1365 | 359 |
Mini | 24.0 CT 450 mA | 273-1366 | 3.99

Std. | 6.3 [ 1.2A
Std. | 126 CT| 1.24
Std. | 25.2 | 1.2A
H-D | 12.6 CT | 3.0A
H-D | 25.2 CT | 2.0A
H-D | 18.0 CT | 2.0A

273-050 | 379
273-1505 | 3,99
273-1480 | 4.39
273-1511 | 599
273-1512 | 6.29
273-1515 | 6.99

Electrolytic Capacitors

a-Watt, 5% Resistors

39'= Pkg. of 5

Ohms: | Cat. No. Ohms | Cat. No. |
10 271-1301 10k 271-1335
100 271-1311 15k 271-1337
150 271-1312 | 22k 271-1339
220 271-1313 27k 271-1340
270 271-1314 33k 271-1341
330 271-1315 47k 271-1342
470 271-1317 68k 271-1345
1k 271-1321 100k 271-1347
1.8k 271-1324 220k 271-1350
2.2k 271-1325 470Kk 271-1354
3.3k 271-1328 1 meg | 271-1356
4.7k 271-1330 10 meg| 271-1365
6:8k 271-1333 — —_

21-Range, 30,000 Ohms/Volt
Multitester

4995

* 5" Color-Coded Scale
* Overload Protected

Our best VOM! Features
"beep’’ continuity function
and easy access to battery/
fuse compartment. Mea-
sures AC and DC volts, DC
current up to 10 amps, resistance and decibels.
61116 % 57(18 % 25/8" Includes probes, leads, own-
er's manual, Batteries extra. 22-210 . ..., 49.95

Type Cat. No. Each A
4001 2762401 79 Axial Leads =
4011 276-2411 79 uF WVDC Cat. No. Each
4013 276-2413 .99 4.7 35 272-1012 .49
4017 276-2417 1.49 10 35 272-1013 59
4023 276-2423 99 22 a5 272-1014 69
e liaelll al e Rl e
g - 100 35 272-1016 79
— 220 35 272-1017 89
470 35 272-1018 .99
TTL Dlgltal ICs 1000 35 2721019 1.59
With Pin-Out and Specs 2200 a5 272-1020 2.49
Type Cat_ No. Each 3300 35 272-1021 2.99
T 4700 35 " 2721022 359
EAOE (R etsteoT iy s o | B | e | 3%
7408 eSS s 1000 50 272-1047 1.99
7447 276-1805 1:1§ 2200 50 272-1048 3.49
74 76-1808 89
2 < PC-Mount Leads
F uF WVDC Cal. No. Each |
Replacement Transistors A 15 S |
Type Cat. No. Each 470 16 272-957 .89
2N1305 PNP| 2762007 | 1.19 M Rl Sio 29
MPS222A NPN| 276-2009 79 10 38 575-1005 ‘29
PN2484 PNP| 276-2010 .89 :
MPS3904 NPN| 276-2016 69 22 35 272-1026 69
TIP31 NPN| 276-2017 99 47 35 272-1027 .69
100 35 272-1028 79
TIP3055 NPN|  276-2020 159 290 25 5751099 89
MPSpo07  PNP| 2762023 | 79 || |47 | 35 2721030 | 99
MJE34 N i 1. !
2N3053 NPN| 276-2030 89 1000 35 272-1032 1.59
MPS3638 PNP| 276-2032 79 100 50 272-1044 -89
TIP120 NPN| 276-2068 1.29
2N3055 NPN 276-2041 1.99 i
MJ2955 PNP| 276-2043 219 SPST DIP Switches
2N4124 NPN|  276-2057 59 N llowAs
2N4401 NPN| 276-2058 59 cl 49
MPSAOQB NPN 276-2059 .59 1
MPSA13 NPN 276-2060 .59 )|
MPSA42 NPN| 276-2081 69 -2
MU4891 UJT|  276-2029 99 For digital or low-current switching. Mount in DIP
25D313 NPN| 276-2048 1.79 sockets or on PC boards. Style may vary.
76-2051 79
ggg?ggs ﬁgﬁ 3723825 7.95 Fig. [Positions | Fits Socket | Cat. No. 1 Each |
2N3819 N-FET| 276-2035 .99 C 8 16-pin DIP | 275-1301 ‘ 1.99
MPF102 N-FET| 276-2062 99 D 4 8-pin DIP | 275-1304 | 1.49

Home Computer Programs
Reg. 7.95

Save 5

295

For TRS-80" 16K
Models I, 111, 4

Listings for over 75 useful programs—financial.
automotive, kitchen helpmates, filing, math tu-
toring, metric and temperature conversions,
games and more. 330 pages.

52-20 68 5 e R R Sale 2.95

A DIVISION OF TANDY CORPORATION Rad Io ’ haek OVER 8800 LOCATIONS WORLDWIDE

Prices apply at participating Radio Shack stores and dealers

CIRCLE 61 ON FREE INFORMATION CARD
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64K DYNAMIC 3595

200 NS

2KX8 STATIC
TMM2016:.5 <3415

STATIC RAMS EPROMS CRYSTALS 74LS00
32.768 khz i

101 256 x 4 (450 1.95 74LS00 .24 T4LS173 .69
%101 256 x 4 (450ns) (cmos) 305 [l 1702 256x8 (lus) 450 1.0 mhz 495 W 741801 25 74LS174 55
21021 1024 x 1 (450 -89 [ 2708 1024 x 8 (450ns) 3.95 1.8432 495 W 741502 25 TLS175 .55

450, 2758 1024 x 8 (450ns) (5v) 5.95 20 3.95
210214 1024 x 1 (LP) 9 74L803 25 74LS181 2.15
210212 1024 x 1 (250ns) (LP) 1.49 [l 2716 2048 x 8 (450ns) (5v) 3.95 2.097152 3.95 M 741504 24 74LS189 8.95
2111 256 x 4 (450 2.49 2718-1 2048 x B8 (350ns) (5v) 5.95 2.4576 3.95 74LS05 25 74LS190 89
2112 256 x 4 (450 2.99 TMS2516 2048 x 8 (450ns) (Sv) 5.50 3.2768 3.95 B 741508 28 T4LS191 .89
2114 1024 x 4 (450 (005 i TS2716 2048 x 8 (450ns) 7.95 3.579545 sos M 7ais0s 20 7LS192 79
2114-25 1024 x 4 (250ns X TMS2532 4096 x 8 (450ns) (5v) 5.95 4.0 3.95
211414 1024 x 4 (450ns) (LP) e/12.95 [l 2732 4096 x 8 (450ns) (5v) 4.95 Lo B2 LS
2174L-3 1024 x 4 (300ns) (LP) 8/13.45 i 2732-250 4096 x 8 (250ns) (5v) 8.95 7dlsi2 35 7aLs195 69
2114L-2 1024 x 4 (200ns) (LP) 8/13.95 2732-200 4096 x B (200ns) (5v) 11,95 g "5 atatee :?‘
TC5514 1024 x 4 (650ns) (cmos) 2.49 .

s I e 249 [l 27324 4096 x 8 (450ns) (5v) (21vPGM)  6.95 7alnie | 5 aiser e
}1 47 4096 x 1 ((sa::; {e) 4.95 [l 2732A 4096 x 8 (250ns) (Sv) (21vPGM)  9.95 74LS15 35 74LS221 .89
TMS4044-4 4096 x 1 (450ns) 3.49 [l 2732A-2 4096 x B (200ns) (5v) (21vPGM)  13.95 74LS20 25 74LS240 .95
TMS4044-3 4096 x 1 (300ns) 3.99 [l 2764 8192 x B (450ns) (5v) 9.95 T4LS21 29  74LS241 .99
TMS4044-2 4096 x 1 (200ns 4.49 2764-250 8192 x 8 (250ns) (5v) 14.95 741822 25 74L5242 ‘99
MK4118 1024 x 8 (250ns 9.95 2764-200 8192 x 8 (200ns) (Sv) 24,95 T4LS26 29  T4LS243 .99
TMM2016-200 2048 x 8 (200ns 4.15 TMS2564 8192 x 8 (450ns) (5v) 17.95 74L827 29 74LS244 1.29
TMM2016-150 2048 x 8 (150ns; 4.95 [l mces764 8192 x 8 (450ns) (5v) (24 pin) 39.95 M 1531818 sosl 7aisss 95 7assas 1ide
TMM2016-100 2048 x 8 (100ns) 6.15 Jll 27128 16384x8 (300ns) (5v) 20.95 M 150 3.95
HM6116-4 2048 x 8 (200ns) 475 180 you i L8300 25 LTALS247 7B
HME116-3 2048 x 8 (150ns) 4.95 5v = Single 5 Volt Supply 21vPGM = Program at 21 Volts b & T74LS32 29  74LS248 .99
HM6116-2 2048 x 8 (120ns) 8.95 17:430 3.95 W 741833 55 74LS249 .99
HMB116LP-4 2048 x 8 (200ns) (cmos)(LP) 5.95 s 74L837 .35 74LS251 .59
HME116LP-3 2048 x 8 (150ns) (cmos)(LP) 6.95 EPR O M ERASER 74L838 .35 74LS253 .59

T4LS40 .25  TALS25T .59
T4LS42 49  T74L8258 .59
T74LS47 15  T74LS259 275

HME116LP-2 2048 x 8 (120ns) (cmos)(LP) 10,95
Z-8132 4096 x 8 (300ns) (Qstat) .85
HME264 8192 x 8 (150ns) (cmos) 49.95

Capacity  Intensity
Timer Chip (uW/Cm?)

LP = Low Power Qstat = Quasi-Static ;2-}:1 X ; :ﬁg ﬁgu_nw ;:'-S“ 75 7:::52” -59
PE-24T X 12 9,600  175.00 LS49 .75 74L§266 .55
DY N A M | c R A M S PL-265T X 30 9,600  255.00 AY3-1014 6.95 | 74LS51 25 74LS273 149
PR-125T X 25 17,000  349.00 AY5-1013 3.95 il 74LS54 29 74LS275 335
TMS4027 4096 x 1 (250ns) 1.99 PR-320T X 42 17,000  595.00 AY3-1015 6.05 Wl 74LS55 29 74LS2T9 .49
UPD411 4096 x1 (300ns) 3.00 PT1472 oos il 74LS63 125 74LS280 1.98
MM5280 4096 x 1 (300ns) 3.00 TR1802 395 [l 74LS73 39  74LS283 .89
s i e = S e
41163300 16384 x1 (300ns) 8/11.75 2651 CLT o BBy e
4116-250 16384 x 1 (250ns 8/11.95 IMB402 7.95 LA 3208
4116-200 16384 x 1 (200ns 8/12.95 1M6403 .95 il 74LS ADEUTILIING L 08
4116-150 16384 x 1 (150ns 8/14.95 INS8250 10,95 [l 74LS83 .60 74LS299 175
4116-120 16384 x 1 (120ns 8/29.95 = @ GENERATORS [ 731285 59 74Lss2s 350
2118 16384 x 1 (150ns) (5v) 4.95 BIT-RATE Lsas . 4LS324 175
MK4332 32768 x 1 (200ns 9.95 = 74LS90 55 74Ls3s2 1,29
4164-200 65536 x 1 (200ns) (5v) 5.95 MC14411 11.95 Wl 741591 89 74LS353 1.29
4164-150 65536 x 1 (150ns) (5v) 6.95 = = BR1941 11.95 W 74L8902 .55 T4LS363 1.35
MCMB8E5 65536 x1 (200ns) (5v) 8.95 4702 12.95 Wl 74LS93 55 74LS364 195
65536 x 1 8.95 COM5016 16.95 W 74L595 75 T4LS385 49

ALIFORNIA RESIDENTS)

COMB116 10.85

74LS96 .89 T74LS366 49
MM5307 10.95

T4LS107 39  TALS367 A5

FUNCTION 74L8109 39  74LS368 A5
MC4024 3.95 [l 74LS112 .39  T74LS3T3  1.39
LM566 74L8113 39  74LS374 1,39

T4LS114 39 TALS3TS 85
T4LS122 A5  TALS3TT 139
74L8123 .79 74L8378 1.18
74LS124 2090 74LS379 1.35
74L8125 49 7408385 3.90
T4LS126 49 74L8386 A5
74L8132 59 T4LS390 1.19
T4LS133 59  74LS393 1.19
74L8136 39  74LS395 1.18
T74L8137 89 74LS399 1.49
74L5138 55 7408424 295
74LS139 55 TALS447 95
74LS145 1.20 74LS490 1.95
TALS147 249 T74LS624 3.99
TALS148 1.35 74LS640 2.20
T4LS151 55 74LS645 2.20
7408153 55 74L8668 1.89
74L8154 1.90 74LS669 1.89
74L8155 69  T4LSET0 1.49

- 4.49
ZB0-S10/0 16.95
Z80-810/1 16.95
Z80-810/2 16.95
ZB0-S10/9 16.95

4.0 Mhz
ZBOA-CPU 4.95
ZBOA-CTC 4.95
ZBOA-DART 11,95
ZBOA-DMA 16.95
ZBOA-PIO 4.95
ZBOA-S10/0  16.95
ZBOA-S10/1 16.95

UPD7201 29.95
TMS99532 29.95
ULN2003 2.49
3242 7.95
3341 4.95
MC3470 4.95
MC3480 9.00
11C90 1
95H90

2513-001 UP

CIRCUITS 74LS156 .69 74LS674 14.95

i oA iz 1595 M CONTROLLERS MM5314 495 W 74Us157 65 74LSe82 3.20

68488 19.95 : 6845 22.50 MM5369 3.95 B 7415158 .59 74LS683 3.20
6800 = 1MHZ 6.0 Mhz 38B4S 19.95 MM5375 4.95 M 7415160 69 74LS684 3.20
68B00 10.95 Z80B-CPU 11.95 [l HD465055P  15.95 MMS8167 1295 W 74185161 .65 74LS685 3.20
68802 22.25 Z8OB-CTC  13.95 [l 6847 11.95 MMS8174 11.95 M 7415162 .69 74LS688 2.40

MSM5832 3.95

Z80B-PIO 13.95 74LS1863 65 74LS689 3.20
ZBOB-DART  19.95 74LS164 69 B8ILSS5  1.49
Z80B-SI0/2  39.95 : KEYBOARD 74LS165 .95 BILS9E  1.49

MC1372
68047

CHIPS 74LS166 195 81LS97T  1.49

ZILOG AY5-2376 11.95 | 74LS168 175 81LS98 149
6132 34.95 AY5-3600 1195 | 74LS189 175 25082521 2.80
ZB6T1 39.95 Y5-3600 PRO 11.95 8 74LS170 1.49 25052569 4.25

VISIT OUR RETAIL STORE
HOURS: M-W-F,9-5  T-Th.,9-9  Sat. 10-3

JDR MicrOdeVices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERMS: Minimum order $10. For shipping and handling Inciude
a 51 $2.50 for UPS Ground and $3.50 for UPS Air. Orders over 1 Ib. and
1224 S' Bascom Ave' san Jose' CA 9 23 toreign orders may require additional shipping charges — please
£N ® 171-11 conlact our sales depariment for the amount. CA residents musi
(408) 995 5430 Telex 0 include 6% sales lax, Bay Area and LA residents include 6':%. Prices
subject lo change without! nolice. We are nol responsible lor
typographical errors. We reserve the right to limit quantities and to
Copyright 1983 JDR Microdevices substitute manufacturer. All merchandise subject to prior sale
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2732 32K EPROM sqgs 276“ 64K EPROM 3995

LINEAR CMOS

LM301 34 LM340(see7800)  LMS66 . LM1558H 3.10 : 4528
LM301H .79  LM348 99 LMS67 LM1800 237 g ._.5 4531
LM307 A5  LM350K 4.95 NE570 : LM1812  B.25 . 25 4532
LM308 69  LM350T 460 NES571 ; LM1830  3.50 ‘89 4538
LM308H 1.15  Lmass 69 NE590 ! LM1871 549 : 29 4539
LM309H 195 LM359 1.79  NESS2 ; LM1872 549 : 95 4541
LM309K 1.25 LM376 3.75  LM709 ] LM1877  3.25 : ‘39 4543
LM310 175 LM377 195  LM710 s LM1889  1.95 65 a5 4553
LM311 64 LM378 250 LM711 LM1896  1.75 ‘25 4555
LM311H .89  LM380 89 LM723 ULN2003 249 25 4556
LM312H 175 LM380N-8 1.10 LM723H LM2877  2.05 Tl 38 4581
LM317K  3.95 LM381 1.60  LM733 i LM2878 225 79 ase2
LM317T 119  LM382 160 LM741 LM2900 85 4.20 75365 - 39 4584
LM318 149 LM383 195  LM741N-14 . LM2901  1.00 165 75450 ot axsn
LM318H 159 LM384 195 LM741H LM3900 59 3.25 75451 €9 4702
LM319H  1.90  LM386 89 LM747 ! LM3905  1.25 1.49 75452 79 74C00
LM319 1.25  LM387 1.40 LM748 LM3909 98 1.95 75453 39 74002
LM320(see 7900) LM389  1.35 LM1014 - LM3911 225 195 75454 75 74004
LM322 1.65  LM3%0 195  LM1303 s LM3914  3.95 1.85 75491 78 79 74C08
LM323K 4.95 LM392 69  LM1310 : LM3915 i 1.25 75492 79  T4C10
LM324 59 LM393 129  MC1330 - LM3916 d 1.25 75493 : 74C14
LM329 65 LM394H 4560 MC1349 J MC4024 i 75494 -89 74020
LM331 395 LM3%9H 500 MC1350 1. MC4044 i 74C30
LM334 119  NE53 295 MC1358 1. RC4136 Bl FET 74032
LM335 1.40 NE555 34 MC1372 . RC4151 . : T4C42
LM336 1.75  NE556 65 LM1414 159 LM4250 1. TLo84 74048
LM337K 395 NES558 150 LM1458 59  LM4500 3. 1. 1' LF347 - g 74073
LM337T  1.95  NES561 g LM1488 .69 RC4558 . 219 LF351 74C74
LM338K  6.95 NES564 ! LM1489 69  LM13080 1. -79 = LF353 74C76
LM33g 89  LM585 $9 LM1496 .85 LM13600 119 LF355 ; 74C83
] LMT3700 1. 119 LF3s6 74C85
LF357 1.40 ;

74C86
H=TO-5 CAN T=TO-220 K=T0-3 ‘89 74089

T4C90

I7; SWITCHES 79 74083
8" DRIVE SALE BPoY mink-aggl : e

SPST mini-pushbutton E TAC150

35 740151

s 79 74C154

79 74C157

= 89 74C160

74C161

SHUGART 801 EQUIVALENT MasterCard ; ! T4c1e2
SS/DD 10 FOR $175 EA. i 35 74C184

74C1865

29 74C173

$ INTERSIL | 74C174

= ICL7T106 9. 20 74C175
Ic : ;

T4C192
SHUGART 851 EQUIVALENT icthass 392 3 T
msoo 32 nstes 395l DS/DD 10 FOR $220 EA. ICM7208 _15.95 95 racer

" TAC244
74503 . 745174 T4C373

74804 | 748175 SERIES ; 74C374
74505 745181 3. - = 9316 - 74C901
74808 . 745182 2. 9334 i 74C902
74500 . 745188 1.

. T74C903
74810 . 745189 6. 9401

i 74C905
74811 . 745194 1. ; 74C908
74815 . 748195 1. z 74C907
74520 . 745196 1. 36 i 74C908
74822 748197 1. : 74C909
Hel Nl FREE lcﬂl"’ﬂl““ﬂ RESIUEHTSI IC SOCKETS s ey
74837 88 745240 2. 199 100 85  74C812
74838 | 745241 DIP ‘: pin g; 13 : 74CO14
sl 3 e i SwitcHes Jusest 2 nen
18pinST . ;
Tasss wb yissey VOLTAGE sposimion soll JopinST % - e
74874 | 745258 . : 22pin ST . - ; 9
74885 1. 745260 . R E G U LAT 0 H s 7 POSITION . 24 pin ST . ::gggg
74586 748273 7805T 7905T 3 28 pin ST 74C925
748112 50 745274 19. 78M05C ‘ss 7908T i : 40 pin ST 740928
745113 50 745275 7808T g5 79127 i 64 pin ST 74C928
748114 55 745280 78127 75 7915T g ST - SOLDERTAIL 74C9290
748124 2.75 745287 7815T 75 79247 ] ; 1: ::: x: :: A9
748132 1.24 745288 7 5 d ‘
745133 .45 748289 T:::: 139 ;:2;’: o | i 16pinWW 69 | DATA ACQUISITION
745301 6. g :

745134 : - ! 18pinww 99 . ADCO0800 15.55 DACO0808 2.95

745135 .89 745373 2. 7RIk (1.39] 7915K g i 20 pin WW  1.09 ADCOB04 3.49 DAC1020 8.25

745138 745374 2. 715K 1.39  7924K . f 22 pin WW  1.39 ADCO0809 4.49 DAC1022 5.95

748139 85 745381 7. TOUKES 1390 yo105 : g: :Iln m :-:; ADCO0817 9.95 MC1408L6 1.95

748140 55 748387 78L05 89 79L12 n ; DACOB00 4.95 MC1408L8 2.95

748151 95 745412 2. 78L12 69 79L15 : B m!'EaP DI SPLAYS 40 pin WW 199 1.

745153 748471 78L15 69 % WW = WIREWRAP SOUND CHIPS
LM323K 495 [ AN 72 5 16pInZIF 675 call

748157 95 748472 s 5 n ; 76477

745158 748474 TOHOSK  9.85 UA78S40° 1.95 N MaAN 74 3 24pinZIF 995 call ll 76489

748161 195 745482 TOH1ZK 19.96 FND-367 (359) 375" 28 pin ZIF 10.95 call [ Ay3-8010

745162 195 748570 2. C,T=T0-220 K=TO-3 FND-500 (503) .5 ZIF = TEXTOOL AY3-8912

745163 195 74S571 2. L=TO-92 FND-507 (510) 5" (Zero Insertion Force) Ml Mc33s0

- Computer managed Inventory — virtually no back orders!
CALL US FOR VOLUME QUOTES - Fastservice — most orders shipped within 24 hours!

Copyright 1983 JDR Microdevices
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CONNECTORS
RS232 MALE 2.50
RS232 FEMALE 3.25
RS232 HOOD 1.25
$-100 ST 3.95

CABINETS FOR 5%"
DISK DRIVES

CABINET #1 $29.95

* DIMENSIONS 8% x 5'%16 x 3'%/1s"

* COLOR MATCHES APPLE

* FITSSTANDARD 5%" DRIVES,
INCL. SHUGART

* INCLUDES MOUNTING
HARDWARE AND FEET

CABINET #2 $79.00
* COMPLETE WITH POWER
SUPPLY, SWITCH, LINE
CORD, FUSE & STANDARD
POWER CONNECTOR
* DIMENSIONS: 11% x 5% x 3'%18"
*+5V @ 1 AMP, +12V @ 1.5 AMP
* FITS STANDARD 5%" DRIVES
* PLEASE SPECIFY GRAY
OR TAN

NOTE: Please include sufficient amount for
shipping on above Items.

TRANSISTORS

2N918
MPS918
2N2102
2N2218
2N2218BA
2N2219
2N2219A
2N2222
PN2222
MPS2369
2N2484
2N2905
2N2807
PN290T
2N3055
3055T
2N3393
2N3414
2N3563
2N3565
PN3565
MPS3638
MPS3640
PN3643
PN3644
MPS3704

DISK DRIVES
TANDON
TM100-1 54 (For 18M) ss/op 229.00
TM100-2 5v (For iem) ps/00259.00
SHUGART
SA 400L sv%" (40 TRACK) ss/op 199.95
SA 400 5x (35 TRAcK) ssop 189.95
PERTEC
FD-200 s ss/oo 179.95
FD-250 5. ps/op 199.95
MPI
MP-52 su (ForBmyosiop 249.00

NOTE: Please Include sufficient amount
for shipping on above ltems.

MPS3706
2N3T7T2
2N3903
2N3904
2N3908
2N4122
2N4123
2N4249
2N4304
2N4401
2N4402
2N4403
2N4857
PN4916
2N5086
PN5129
PN5139
2N5209
2N6028
2N6043
2NB04S
MPS-ADS
MPS-A06
MPS-A55
TIP29
TIP31
TIP32

CALL US FOR
VOLUME QUOTES

===
VISA
175

TOLL  gnn-RRY.
ToLL  §00.5§2-6279

D-SUBMINIATURE

RIGHT ANGLE
PC SOLDER

MALE |FEMALE
DBxxPR | DBxxSR
1.65 218
220 3.03
3.00 442
4.83 6.19

A5
1.85
.25
A0
A0
25
.25
.25
75

EDGE-CARD
CONNECTORS
§-100 ST 3.95
5-100 WW 4.95
72 pin ST 6.95
72 pin WW 7.95
50 pin ST 4.95
44 pin T 2.95
44 pin WW 4.95
44 pin SE 3.95

MUFFIN FANS
NEW UN-USED
4.68" Square 14.95
3.125" Square 14.95 D l 0 D E S
5.1 volt zener
12.0 volt zener
(1N914) switching
400PIV rectifler
200PIV 1.5amp bridge
400PIV 1.5amp bridge
Dip-Bridge

OPTO-ISOLATORS
4N26 1.00
4N27 1.10
4N28 .69
4N33 1.75
4N35 1.25
AN3T 1.25
MCT-2 1.00
MCT-6 1.50
MCA-7 4.25
1.75
1.25
1.25
2.75
1.25

RESISTORS

% WATT 5% CARBON FILM ALL
STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025
100 PCS. SAME VALUE .02
1000 PCS. SAME VALUE .015

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP — $14.95

Over 800 pages of manufacturers data
sheets on most commgnly used IC's.
Includes:
* TTL — 74/74LS and 74F
* CMOS
* Voltage Regulators
* Memory — RAM, ROM, EPROM
* CPU's — 6800, 6500, Z80, 8080,
8085, BOBE/8
* MPU support & interface —
6800, 6500, Z80, B200, etc.

BYPASS CAPS

.01 UF DISC
.1 UF DISC

100/6.00
100/8.00
.1 UF MONOLITHIC 100/15.00

RIBBON CABLE

CONTACTS [FIHCLE COLOR
10 50
16 85
20 65
25 75
26 75
34 98
40 1.32
50 138

SOLDER CUP

MALE |FEMALE

DBxxP | DBxxS
2.08 266
269 363
250 3.25
4.80 7.1
6.06 9.24

For order instructions see “IDC Connectors” below.

MOUNTING HARDWARE 1.00

HOODS

BLACK | GREY

HOCD-B| HOOD
—_ 1.60
1.60
1.25
295
3.50

IDC
RIBBON CABLE
MALE |FEMALE
IDBxxP | IDBxxS
337 3.69
4.70 513
6.23 6.84

9.22 10.08

COLOR CODED DESCRIPTION

10 1 10
4.40 .83 7.30
4.80 1.00 8.80
570 1.25 11.00
6.60 1.32 11.60
6.60 1.32 11.60
B.60 1.65 14.50
11.60 1.92 16.80
12.10 2.50 22,00

ORDER BY
CONTACTS 9
15
25
37
50

1.25

IDC CONNECTORS

130

DESCRIPTION

SOLDER HEADER

RIGHT ANGLE

SOLDER HEADER

WW HEADER

RIGHT ANGLE
WW HEADER

RIBBON
HEADER SOCKET

RIBBON
HEADER

RIBBON
EDGE CARD

ORDER BY

IDHxxS

IDHxxSR

IDHxxW

IDHxxWR

1DSxx

IDMxx IDExx

CONTACTS 10
20
26
34

50

.82
1.29
168
220
2.58
324

.85
1.35
1.76
231
2.72

339

1.86
298
3.84
450
5.28
6.63

2.05
3.28
422
445
4.80
7.30

1.15
1.86
243
3.15
3.73
465

5.50
6.25
7.00
7.50
8.50

2.25
2.36
2,65
3.25
3.80
474

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked “xx" of the “order by" part number listed. Example: A 10 pin right angle solder style

header would be |

DH10SR.

JDR Microdevices

1224 S. Bascom Ave. ® San Jose, CA 95128
(408) 995-5430 ® Telex 171-110

€ Copyright 1983 JDR Microdevices

VISIT O

HOURS: M-W-F, 9-5
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

UR RETAIL STORE
T-Th,9-9  Sat.10-3

TERMS: Minimum order $10. For shipping and handling include
$2.50 for UPS Ground and $3.50 for UPS Air. Orders over 1 Ib. and
foreign orders may require additional shipping charges — please
contact our saies department for the amount. CA residents must

include 6% sales 1ax, Bay Area and LA residents include 6'%"%. Prices
subject to change withoul notice. We are not responsible for
typographical errors. We reserve the right to limit guantities and to
substitute manufacturer. All merchandise subject to prior sale
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FOR APPLE GOMPUTER USERS

JOR PRODUGTS

JDR HALF-HEIGHT DISK DRIVE

* 35 Track w/Apple Controller
* 40 Track Controller and DOS
Available (Call for Price)

JDR 16K RAM CARD FOR APPLE II+
* 2 YEAR WARRANTY
Kit with Instructions $40.95 $q495
Bare PC Card $14.95
JDR COOLING FAN CLEARANCE SALE!
* With Surge Protection sqgsﬁ

* Quantities Are Limited!

800-538-5000

(CALIFORNIA RESIDENTS)

OTHER ACCESSORIES FOR APPLE I
THUNDERCLOCK $129.95

* Real-Time Clock Calendar x Software Included
* Mountain Software Compatible
* BSR Control Options Available

KRAFT JOYSTICK

“The Choice of Professionals”

VIEWMAX-80 NOW ONLY $159°
* 80 Column Card for Apple I+
* Video Soft Switch
* Inverse Video * 2 Year Warranty

VIEWMAX-80e NEW $1299
* 80 Column Card for Apple lle
* 64K RAM Expandable to 128K
64K RAM Upgrade

GRAPHMAX

* Hi Resolution Graphics

* Printer Card

* Centronics Parallel Interface
Graphmax with Color

& Zoom Options

$47.60
5129

$149.95

$1399%
* Z-80 Card for Apple I+
* Use to Run CPM Programs

ORDER TOLL FREE
800-538-5000
800-662-6279

(CALIFORNIA RESIDENTS)

MA SYSTEMS
FD-35 DISK DRIVE

* Shugart Mechanism — Made in U.S.A.
* Direct Replacement for Apple Disk Il * 1 Year Warranty

CONTROLLER CARD

* One Year Warranty

APPLE COMPATIBLE POWER SUPPLY

* Use To Power Apple-Type Systems

e el e nny
PERISOFT

* Instructions Included
PRINTERLINK

* Low Cost Centronics s

Parallel Interface with
Cable and Manual
MESSENGER
* Serial Interface
nll Connects Virtually s
Calendar with Alarm
Feature sn“no

Any Serial Device
* Includes Cable
ALL WITH ONE YEAR WARRANTY

TIMELINK

* Real-Time Clock

100%
GUARANTEED

MONITORS
MONOCHROME

BMC Bm 12auw GREEN 12" NEW
NEC JB1201M - 20 MHZ GREEN
ZENITH zvm-121 - 15 MHZ GREEN
TAXAN 18 mHz AMBER
COLOR
BMC sm-aus191u comMPOSITE 13"

AMDEK coLor - comrosiTE

NO C.0.D. ORDERS PLEASE

$279.00
$335.00

5" DISKETTES
VERBATIM DATALIFE

SS/DD sort sector
SS/DD 10secToR HARD

SS/SD sorT secTor

WITH HUB RING
Ask about our full line of Nashua diskettes

BEST BUY

VISIT DURING
OUR EXPANDED
RETAIL STORE HOURS
SATURDAY 1010 3

€ Copyright 1983 JOR Microdevices
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RADIO-ELECTRONICS

=_ = s
A'WHOLE NEW WORLD OF TV VIEWING WITH TUSA'S FT )
TUSA  yiew MoDEL CyU-40, 45 CHANNEL CABLE TV CONVERTER Ut RS POPULAR IC's
= Rsceive all the EXTRA CABLE TV "MIDBAND™ & SUPERBAND i m TOP QUALITY
EHANMELS on your UMF DAL 4 45 MHz NO SECONDS
Eliminates tha need for renting or ieasing, This system takes Lprtil e FEES
the "midband” and “superband” channels your TV, YCR or o e u“" DUSGHETION
projector can'l recelve and converts them o standard UHF T LM 380N 2 watl Audic Power Amp
R e s A R el
imental
Tha sysiem aliows you fo program both pay {pay TV decoder requined) and standard x:;: M”:,:,";r Ur;”,;::::,:, LM-733N | Videa Amp
cable channels for taping on any \'CH — while you ane 528 95 for ham or TV. MC-1330 Video Delocior
waiching a differsnt channal on your TV, Now - . WHI T'H ¥ LAST MO-1340 | Videa il Amp
_ Simpla o Inslall 8nd coerate on any make of TV with UHF PLUS POSTAGE LE THE ks MC-1350 | Video 1 Amp
NOW AVAILABLE 5 3.85'en. | (<M 13,1 ko f e Ado
NEW TUNEABLE DELUXE MODEL CVU-1000 34.95 .. Wormore ' 200 sn. | Mo iarar | AP e
MC-1458 | Dual Comp. Op Ama
AN et 3ANTD UKE YARAGIOR UNENS oo i el
75 OHM UHF YAGI ANTENNAS gy o Ll18ad | Video Modulator
75 Ohm Inpul - 45 MHz Dulput G T LINEAR VOLTAGE REGULATORS
| ForChameis 4 eo i sk mavsa ot
OPTIONAL 12 db GAIN - - 18 gauge wire LM7812 | 12 Vol Positive Verl Reg
Winegard 6 ft. long cabie LMTAIS | 15 Volt Positive Voit, Reg
UM Antenca:| - Specify Channel Prestripped and tinned ends LMETEIE | 18 Vol Positiva Verl, og.
b 38.95ea = ——— for sasy installation LuT824 | 24 Voit Positive Vel eg. | |
HF - 188 & OR MORE Al nits are brand new from Sanyo 49¢ oa. NE-584 Now Plug in eplacement now in 8lock - $5.75 83
39.95 s 37.95 g Cali for Guaniity Price ACEG 12-Up 39€ea. oF $3.50 sach with avery $80.00 purchase of other paris
PEAKER
CRBINET NEW 1984 JERROLD 400 COLORMAX
Fopuiar oeaner B&K AUTO/MANUAL | DIGITAL CATV CONVERTER 36 CHANNEL REMOTE CATV I:IIH'J'ER'I'ER

RANGING 'wm-’m.uluwnwmn\w‘i Now you can change

MULTIMETER BYpersang, with [hg Conenae O an

Himeais hamebiew

hannals or
__m channels or fineune |

o control Ths ent receet

TY comcuits your TV set by remote MODEL .

15 13 60 TV chansets and eutpul fhem iy € b
Speakers inchided Cranssl 1 Wit the reemate contrad you can | SONtrol up 1o 20 1L away. CM35-2P .o r
Dimensions: 1% wice = 0% tharge Ehasnels, lun your T ea oo o | This unit teceives chan-
high x 5% " doep. Aemavable 1/8" M, ittt g your chat | gl 213 plus mid & su- 2 pe. = -
mek back covw - it porband cable channels REMOTE CONTROL 169,95

.95 ea.

sCo01 - e s ihen oulputs them on

S, 119.85 02, | rannela. 3 or more *64.95 ea.

POPULAR PANECT oo "t
PARTS Woodgrain ==
Thia bow s 113W - ABTH
MRS 523 | 817D with a temavable alumi 75 OHM CHASSIS
QUALITY SPECIAL PRICE! 12 | em Ul 1 | MOUNT CONNECTOR
POWER TRANSFORMERS .00 ea. """" | [l s F-61 Femalo connector. Aear

24V CT, 500 mA,
*3.190a. 10-49°2.75 0.
50 or more *2.25 ea.

o181 L7} A ::‘lggg ®a. | chassis. mount thnut.
CHIP CAFS . 001 mid . 50 & oa. Matez with male “F” connec-
A< Precision S INCSERRE o e

tors,

For Larger Call For Larger Quantities Call now! 4 1o *1.00
Now Back in Stock! B DELUXE POPULAR
SUMLIS UMEVHE MITSUNI e A |  MISCELLANEOUS PARTS
UHF ‘40" SWITCHES | 14001 Dicdes
VARACTOR TUNERS AARACION o 15for. .
Thesa lunars recaive all chan- ]‘j) ey, 100 for .
nels 283, plus midband cable TUNERS e 1 o fever fyps. | | WIOKT

channels and are parfect for 1=12
home-brew TV, clreulls elc.
Outpul Frog, 45 MHz. Hookup
cala included. Name Brand

75 Ohm Input - 45 MHz Dutpid
For Channais 14 - 83

waw cow pmce *15.95 aa.
Al undts are brand new

Call for Quantity Price
ORDER NOW

A% pgaisess  R-F. ELECTRONICS

QUTSIDE CALIFORNIA €
@ 714-635-5090 ANAHEMSHSRCH ""‘~'J:’

INSIDE CALIFORNIA PERSONAL CHECKS HELD FOR CLEARANCE — NO MINIMUM ORDER

For CATV - MATY - VCR
75 ohm - 90 db Isolation
*6.50 oa.

2 or mora *5.95 en.

13-Up
Torolds -T30-12 .

With Schematic

g,
Torolds - T37-2
now! *15.95es. 20-Up ..

SAT 10-5
CLOSED SUN & MON

ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE $2.50 SHIPPING & HANDLING — SHIPFED SAME DAY RECEIVED

ELECTRONIC
COMPONENTS

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

Battery Clips & Holders
Cable Sets Connectors Capacitors
Displays, LED Fuses Jacks & Plugs
Knobs Lamps Potentiometers
- RF Coils Relays Resistors
Switches Semiconductors Speakers
Test Equipment Transformers Tools

Wire & Cable

WE STOCK What We Catalog !

® Saley ond Order Desk
Open Irem &:00a m (PST)

S TERMS: CO.D, Visa,
MeyerCharge
{Open Accaunts Availabls)

MOUSER ELECTRONICS

11433 WOODSIDE AVE. SANTEE, CA 92071
PHONE: (619) 449-2222 TWX:910-331-1175

® Phenas and Mail
Orders Welcome
® Over 10,000
Dillerent
Ihems in Stock

CIRCLE 95 ON FREE INFORMATION CARD

WHY PAY MORE?

SINEWAVE [ZENITH M1 FV-5
SUPER BOARD 03'151‘03 Phase Video

O KSW 1483 Sinewave Kit §119.95 + §5.95 S/H E?:i;?:fdp:‘e:rz:
O KSO 1484 Sinewave Minus PCB $99.95 + $5.95 S/H
O PCS 6252 Sinewave PCB only $20.00 « $3.00 S/H

O KZM 2083 M1 FV-5 Kit $199.95 + $6.95 S/H

State of the art technology brings you this superior Sinewave
Superboard. It has no internal connection to TV, AF modulator
built on the board, AGC for stability and tunes the entire band
with a varactor tuner and multi-turn pot. A high quality plated-
thru circult board with silk-screened parts layoul, easy 1o follow,
fully illustrated instructions and quality parts make this kit easy
to assemble. The beautifully finished cabinet will add a touch of
class to the many hours of enjoyment you will receive building
and using this kit

MICROWAVE PROBE BPJ

O KMP 2030 Micro Probe Kit $24.95

$9.95 post paid. Refundable with order.

4218 S. 36TH PL PHI]ENIXI AHIZBHA 85040 ——

ORDERS
ONLY:

[0 KZO 2084 FV-5 Kit (minus M1) $149.95 + 56.95 S/H

O PCZ 8000 FV-5 PCB only $30.00 + $3.00 S/H

0O ZMO 9151 M1 Board only $89.95 + $5.95 S/H

This advanced baseband video inversion/sync suppression
system which is most often used nationwide is one of our most
popular kits. It features AGC for stability, RF modulator built on
the board, no internal connection to T.V. and full band variable
tuning. High quality parts, fully illustrated instructions, pre-
punched cabinet and plated-thru/solder-masked P.C. board
make this kit a breeze to assemble. The M1 varactor tuner board
is assembled and tested and need only be interconnected to the
FV-5 board. The completed circuitry is then placed in the
beautifully fmlshed sabmal Place your order today.

+$3.00S/H l [0 RFM 3040 Crystal Meduiators $34.95
- +SA0SM
- XS i o Cryatal Conireted
P “Lls‘v'."fﬁ‘:t:,if'm..-r
0 PCM 2000 Micra PCB only $4.95 [ttt
+$3.00 S/H O MPD 2000 Micro 20" Dish
2
UNSURE? order any manual foronly s?;;g o O KMP 1218 Mlcro Power Supply Kit $19.95

(800) 243-6700 \m

CIRCLE 13 ON FREE INFORMATION CARD

+ $3.00 5/H

WESTECH ELECTRONICS

(602) 276-1600

NhIOWLWPITV

mwoxmnrypr

<——T;COMmM®

PHASOR PAIN FIELD — Patented and recently developed
in our labs is being tested by Gov't for riot control. Soon to come
under weapons restrictions as an infernal machine. Easily hand-
held. Hazardous IF NOT USED WITH DISCRETION
PPF-1 PLANS (sold for animal controi) $15.00
INVISIBLE PAIN FIELD GENERATOR — Produces a di-
rectional field of moderately intense pain to back of head up to
50" Cigarette pack size enclosure is easily hidden

IPG-3 PLANS . . . $7.00 IPG-3K KIT & PLANS $44.50
IPG-30 (assembled for animal control). . $59.50
PHASOR STUN/BURNING WAND — Produces sufficient
electrical energy capable of burning flesh. Intended as a person-
al defense device

PSW-3 PLANS _ $8.00 PSW-3K KIT & PLANS ~ $59.50

RUBY LASER RAY PISTOL — Intense visible red, burns,
hazardous, with parts sources

RUBY PLANS (includes all part sources) $15.00
CARBON DIOXIDE LASER — Generates 20-40 watts of
continuous power capable of burning, cutting, hazardous. (with
all part sources) $15.
LASER RIFLE — Produces 200-3000 puises of 30 watt opn
cal energy. Portable and easily hapd-held

LRAG-3 PLANS | . . $10.00
LRG-3K KIT PLANS (minus diode) .. $129.50
POCKET LASER — For the beginner, visible red “optical
version’’, non-hazardous.

LHC-2 $5.00 LHC-2K KIT & PLANS $24.50

HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS — Explod-
ing wires, shockwave, etc. Miniature size

HPS-1 PLANS. . . $8.00 HPS-1K KIT & PLANS. . $49.50
PARTICLE BEAM WEAPON — PLANS $15.00

INFINITY XMTR — Uses telephone lines for seleclive home
or office listening while away on business or vacation

INF-1 PLANS 15.00
SEEIN DARK — Lung range total darkness
S04 PLANS $10.00

LONG RANGE WIRELESS MIKE — Crystal clear quality
— miniature

FBT-7 PLANS . . . $7.00 FBT-TK PLANS & KIT $34.50
WIRELESS TELEPHONE TRANSMITTER — Long

range, automatic
VWPM-5 PLANS $10.00 VWPM-5K PLANS & KIT $34.50

Send for FREE catalog descripton of above plus hundreds more
plans. kits and completed items. We accept MC or Visa or when
ordering, send check or money order We pay shipping charges
'on orders over $50.00, otherwise include 10% with remittance
SEND T0: SCIENTIFIC SYSTEMS

DEPT. R8. BOX 716, AMHERST, N:H. 03031




S€l, INC.

641 Academy Drive © Northbrook, lll. 60062 ® (312) 564-0104 ﬁ

THE SOLUTION COMPUTER APPLE 11® COMPATIBLE MONITOR (12")
An Affordable 64K Assembled Computer With These Features: SLIM DISK DRIVE
Fully compatible with Apple® || + RUNS QUIETER THAN THE ORIGINAL!

Original design! New - guaranteed! Only

Fully assembled and tested! gw *ll't’-’h _xh'lﬂ ;- —
Detachable keyboard for easy use, upper c:b":';P glfn‘;"':m"}l
lower case. ;

* Uses 64K = Dynamic Ram

* 9 on board peripheral connectors for expan-

e e sl
g

sion.

Uses 6502 mpu.
675.00 each (Monitor not included)

The Solution Computer is the answer for people who
realize a great product when they see one. Many other
peripheral card products are available for the Solution
Computer, Send for a free color brochure today.

Apple controller
or our optional
controller. -

Now only

$224.95

UHF TV PREAMP

o G
we ~ © O | Features:
In cu] » 25 dB gain!
H e Kit

Your reception will dramatically improve! This
unit will enable you to pull in signals you never
knew were there!

For both indoor and outdoor use. Input and
output impedance 75 ohm. Mo adjustment! Easy
assembly

Combine both audio and video output onto
channel 3 or 4 of your T.V. set.

Single J.C. chip {(MC 1374) makes for quick
and easy assembly. Single adjustment
control! A must for every video recording or

computer enthusiast.
VH-0 Kit $19.95

HILIPS
ARACTOR TUNER

Zomes with adaptor board to
firectly replace Mitsiumi tuner!
>an use this with any board
frilled for Mitsuimi! High gain i
ind phenomenal picture quality.
sPECIFICATIONS: = Freq. Range: 470-899
nHz ® Output: Channel: 3 » Input: 75 ohm
+ Gain: 18 dB

LCH0A5 s $23.95
DIGITAL
— MULTIMETER
-oon l| * 3% digit LCD
meter
* |nput impedence
20 Ohm

* hFE measurement
e DC .5% accuracy
* DCA up to 10

amps
* Leads and battery
included
MIC-3300A.............. $59.95
Carrying Case ........... $ 9.95

IS ssssssessssnssconnsseses

TTL/CMOS
LOGIC PROBE

4 LED states

Pulse memory

Supply Voltage 3~ 18 VDC
TTL CMOS checking made
easy!

L N N N R R RN

LOGIC
*PULSAR PROBE

* Easily repair logic circuits
* 5Hz or 500Hz signal
¢ External Sync Input
* Supply Voltage 3 ~ 18 VDC

$34.95

TA-802 160 WATT TOTAL
80W + 80W
STEREO AMP KIT
This is a solid state all transistor
circuitry on board stereo amplifier.
Power output employs 2 pairs of
matching Darlington transistors.
T.H.D. less than .05% between DC
to 200 KHz. Pwr supply requires 30

VCT 2 amp * FMR.

TA-802
$39.95

Transformer
(optional)

$9.95 ea.

FOR INFORMATION
CALL (312) 564-0104

LOW TIM DC STEREO
PRE-AMP KIT TA 2800

Incorporates state of D.C. design that gives a
frequency response from OHz-100KHz &
.5dB. * Features tone defeat switch, loudness,
treble, midrange, bass, balance. * TA-2800
contains quad BiFet op-amp to develop T.H.D.
of .005% at rated output * Input sensitivity:
phone 25 MV tuner, aux, tape play 100MV/
100K e Power supply £ 15 volt DC at .2A. Kit
comes with regulated power supply, all you
need is a 15-20 VCT 2 amp. XFMR.

Only $44.50
XFMR
$4.50 ea.

AMATEUR
MICROWAVE RECEIVER KIT
1.9-2.5 GHZ }

b wndas

PS-1 Assembled 32 element antenna $19.95
PS-2 20 dB gain microwave receiver
kit with variable power
Bl e s $50.00
PS-3 Complete package PS-1 & 2... $65.00
MOUNTING HARDWARE INCLUDED

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA-2500

Specifications: ®* Total Harmonic Distortion:
Less than 0.05% * Intermodulation Distortion:
(TO0Hz: TKHz = 4:1 SMPTE Method) Less than
0.03% * Frequency Response: Overall 10Hz ~
100KHz +0.5db.—1dB. * RIAA Curve Devia-
tion: (Phono) +0.2dB.—0.2dB (30Hz ~ 15KHz)
* Channel separation (at rated output 1 KHz)
* Phono. Tuner. Aux and Tape Monitor better
than 70dB. » Input sensitivity and impedance
(1KHz for rated output)

Phono: 2MV 47K ohms Aux: 130MV 50K
ohms, Tuner: 130MV 50K ohms Tape: 130MV
50K ohms. Graphic Equalizer control: 10 Band
Slide Control, Frequency Bands: 31 5HZ:
G3Hz: 125Hz: 250Hz: 500Hz:1Khz: 2KHz:
4KHz: BKHz: 16KHz also with on panel selector
for Phono. Tuner. Aux 1 and Aux 2. Power
Supply: 117 VAC

Kit comes with all electronic components,
transformer, instructions and a 19" rack mount
type metal cabinet

ODEL TA-2500
119.00 PER KIT

* Orange amber screen

* 18 MHZ bandwidth

® High resolution graphics

Composite video 1/0 75/10K ohm impedance
A phenomenal quality monitor for your com-
puter. 110 VAC.

MON:1 G e sty $119.95
APPLE Il
PERIFERAL CARDS
80icolummicard ... ....olin- e $109.95
18 RAMICANd e e i $44.50
ZBO cpm card.. .. .ot $99.95
Disk controllercard .......... $59.95
Eprom writercard ........... $84.95

TO ORDER
OUTSIDRE ILLINOIS:

SOLID STATE STEREO
REVERBERATION
AMPLIFIER

Specifications:

® Total harmonic distortion less than
.05%

* Frequency response 10 Hz to 50KHz
+dB

* S/N Ration 90dB

* Reverberation time 1 to 3 sec

® [nput 150MV/50K ohm

s Max. input 2V

* Accepts input from tape, phono, or
aux.

Includes an LED Reverb Level display.

Kit comes with all electronic com-

ponents, transformer and instructions,

and 19" rack mount cabinet.

Model TA-2400 $89.95

INFRA-RED REMOTE
CONTROL SWITCH KIT

Infra-red Remote
Control switch can
be used to control
appliances up to
500 W. The TK-41
has effective con-
trolup to 10 meters.
No antenna needed. Features latest IC
controller which excludes interferences from
light or AC pulse signal.

TK-41 Kit

CALL TOLL FREE
1-800-323-1327

TY-45
20 STEP LED
POWER LEVEL INDICATOR KIT

This new stereo level indicator kit
consists of 40 3-color LED’s to indicate
sound level output of your amplifier
from -57 dB to 0 dB. Comes with an
attractive silk screen printed panel. Has
selector switch to allow floating or
gradual output indicating.

Kit includes all parts, Front panel and
power supply.

P

MICROWAVE PREAMP! NEW

Use with PS-3 Kit. Adds 20-25 dB
gain to boost reception distance.
* Low Noise
* High Gain
® Can be used with all
existing stop sign board
receivers!
® 1.9-2.5 gHZ freq. range

PS4 $34.95

SPY EAR!

A very popular device
designed to listen to
sounds & voices through
rooms or 3 ft. thick con-
crete walls. Place listen-
ing sensor against wall
and earphone in ear. Ad-
just volume control!
Hear clearly to things
you might not want to!

CM-8

$34.95
MICRO COMPUTER
POWER SUPPLY TR-626

The TR-626 is a power regulator for use
with popular microcomputer circuits.
Features:

o +5V BA

e -5V 5A

s +12V 1.5A
o 12V .5A
Each unit contains cur-
rent limit protect circuit
and two Darlington
power transistor on a
heatsink. Transformers
included.

$39.95 each

Minimum order $15.00. Rdd 10% shipping on orders under $35.00. Orders over $35.00, add 5%.
Catalog - $1.00. Visa & Mastercharge acceptable.
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CHARGES VOLUME DISCOUNT

Add 52.00 % 0.00.% 99.99
Add 30.75 5 100.00.5249.99
Add $0.50 3 250,00-3499.99
Add 50.25 $_500.00-5999.99
Mo Charge $1000.00 & Up

Less 23%
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Call 218.681-60674

15 QUALITY — Name brand products from Mm.ﬂlﬂf recognized manufacturers.
SERVICE — Computerized order processing and inventory control,
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HANDLING CHARGES VOLUME DISCOUNT
% 0.00.5% 9.99 Add 52,00 % 0.00-5 99.99

Add $0.75 3 100.00-324%9.99

Add $0.50 % 250.00.5499.99

Add $0.25 % 500.00.5999.99

No Charge $1000.00 & Up Less 23%
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RADIO-ELECTRONICS
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More BLOCKBUSTER BARGAINS!! RORMEAREHIES UES Ass:
ore e UES AS55F
%% = B LM 301 .49 VARACTOR TUNER
Parallel, TTL Input 1/0 “Selectric LM 380 1.29 AN e
TESTED AND LM 386 -89 OMT ;
OPERATIONAL! TYPEWRITER / PRINTER |[] (565 1.00
. Removed from working systems. these fantas- MC 1330 1.25 #1 Resist JZ:‘E:L..:%E‘PA'.?TS ASSORTMENTS
g— — N tic machines have built-in driver and decoder MC 1350 1.15 A s e R L. CoR k Choles
“ circuitry and take TTL level, &-bit character c g P“r":s o0 tres"":'“‘l 1 each of 15, 33, and 100
plus 4-bit function input signals. Easily driven MC 1358 1.25 h' 37 r{mp?‘:. (uh) micro henries
by most any micro. Use a typewriter (with add'| MC 1458 .49 each 3oyl 00, 410, chokes, 1-variable RF
repeal circuitry) or as a KSR 'O printer or MC 1498 1.50 1.5K, 3.6K, 51K, 470K coil (same as
imriliay - 13-1,2K, 2-220, 3-100K #49A537TMPC)
both. Requires 115.60Hz for typewnter motor.
5 VDC for TTL and 24 VDC for solencids LM 1889 2.50 5390, S 1 7910, & $3.25 each
Table Top' style case. Each “Selectric”™ 110 7805 .80 33K, & _,:"2'; ?Kh #5 IC’s, Sockels, & Semi's
machine is complete and in operalional condi- 7808 80 in 1 each of: LM565,
tion. Includes schematics, data case, platen = #2 Capacitor “A MC1330, MC1350,
$32 00 and ribbon 7812 .80 N:on%v:"::sé;-sgﬂpf 7- MC 1496, LM 1889, 7812,
mfd, = m 7818, 2N2222A, MY2109,
L Sie::zc:nc el |¢l:pa. ! Type Element $21.00ea. ;g;: ‘:g Siiver Micas - 2-10pf, & 1 ottt
20 loe Packaging and Handing - Pay shipping on Debvery i 4301, 4 4 :
SAVE!!! Untested version of the above, otherwise whole & complete. May require some MV 2109 .69 g;%? 1 23891_1:1380 or m;ﬁﬁ-‘i: :}:,.i::.p‘»]n.
serv fren e M T T S e ... $279.00 ea. 2N2222 .30 330092“5 < (564 nsm Included)
MC1349 1.79 ik 11.95 each
#3 Capacitor "B" Misc. H
Diablo Daisy Printer HI-Type Il Myl 4001, 2-047, 20 "LED & horden, fuse &
R ; = . F : = g 01. Radial lytics 3-10 holder, | F
. 13595 WP \;J't‘légTI:;U:ESS"':_H D:I“s'!' Printer — I — o ot mid {8V, 1-1000 mid 50V, ;Jﬂ;{,“;ﬁ;ﬁwim,
i re-owned, perational! —) 1-2200 mfd 35V, Disc DPDT switch, 2-F
" o Uses Xerox Melal Wheels or Plastic Wheels [ T Caps 1eachof 5, 12, 27, SR
® QOriginal DEM Interface Lniahln Interface) | 36, 110, 330pf, 2-120pf, spacers, 6-screws & nuts,
o Requires =15V (@ 5A & 5VDC (i 5A " CHOKES 3-39pf, 3-220pf, and 1 2-RG-174, matching
° E%‘E'ﬁ“'é'?' fgﬁa&s t%“ 1 ;11‘260 I{%r}zﬂ.ggéu “Vertical” 33 uh 33 uh Vari Cap 5-35pf transformer w/nut,
° i 3 ¥ $7.50 each 5.95 each
o Heavy Duly Printwheel Motor and 15" Frame .47 uh 100 uh A
These fabulous daisy printers feature 35-40cps, 10 & 12 pitch as well as proportional 15 uh 10 mh UHE AMP KIT MINI FAN 3.125" SQ
space. and plotter capabilities. Only a powér supply and interface are required for full 18 uh 69¢ each 25 db gain 3
printer capability. Fully tested and operational, ready to configure for the interface of stripline PC board 40 CMF
your choice. Platen and 'O data included i 115VAC-60hz
Just using
Forms tractor for the above ................... % 99 VARI CAPS (2) BFR-90's REMOVED FROM
Spare P.C. Board Set (6 P.C. Cards) ..... $279.% 5549 00 10 - 60 pf 79¢ each $10.95 NEW EQUIP
Spare Printwheel carrier assembly ....... ¥329.% " ea. 30 - 90 pf 79¢ each power supply TESTED ISG g5
Serial & Parallel Interface for Above .... $295.9 . Addsisco for above $3.49 :
Power Supply s 79.00 or Packaging and handing

TERMS: Visa, M.C., Check,
Money Order or COD (add
$3.00). Min. Order $10.00. Add
$2.50 S&H for USA. Ill. add 7%
Tax. MAIL ORDER ONLY.
Prices subject to change
without notice.

Phone Orders Welcome
WRITE FOR OUR MONTHLY
UN-ADVERTISED SPECIALS

We Offer New & Usaed FLOPPY DRIVES, DISK DRIVES. PRINTERS, & MORE at BARGAIN PRICES!
Whrite or Cali for Our Latest Flyer NOW!!!

Selecinc 15 4 registered tradermark of IBM Cormoration

NETWORK SALES, INC.
2343 W. BELMONT AVE.
CHICAGO, IL. 60618
312-248-3202

WAREHOUSE: 18 Granite St.. Haverhill, Mass. 01830
MAIL ORDERS: Box 204, Newton. New Hampshire 03858

Dmpultjer _
rogucts -0
P o sir/sTasest o

nlimi‘ed MasterCard & VISA Accepted '—
CIRCLE 68 ON FREE INFORMATION CARD

©coPYRIGHT 1983 NETWORK SALES, INC

CIRCLE 90 ON FREE INFORMATION CARD

NUMBER ONE IN

QUALITY
SERVICE
AVAILABILITY

THE WORLD’S MOST
COMPLETE PROFESSIONAL
AND HOME ELECTRONICS
ENTHUSIAST INVENTORY

* Semiconductors + Memories
* Microprocessors + Support Circuits
* Microcomputer Systems + Peripherals
* Passive Electronic Components
* Hand Tools, Wire Wrapping,
Soldering Equipment + Hardware

NOW AVAILABLE — FREE
1983 80-page catalog
A complete listing of products
and specifications

Call, write or circle the
inquiry card for your
free copy today.

P.O. Box 8000, Westboro, Mass. 01581
CALL TOLL FREE: 1-800-343-0874

Mass customers call (617) 366-0500

CIRCLE 3 ON FREE INFORMATION CARD




FORMULA INTERNATIONAL INC.

12603 Crenshaw Blvd., Dept. B, Hawthorne, CA 90250
For information (213) 973-1921 © Orders Only (outside Calif.) (800) 672-8758

e -
POCKET LIGHT

Complete with 5" llourescent lube, powerful bulb and
handy strap: Runs on 3 pcs 1.5V 'C’ size battenes
(not included). It's a prachical, convenient, powerful
spotlight and flourescent light. Its supenior quality is
ideal for indoor or ouldoor use

LOW PRICE $6.50

LASER
SUPER LATERN

Brilliant flourescent lantem
with 9° 6 watt fiourescent
lube. Features Include
Powerful direct beam spot-
light with 9V pre-focus bulb;
Buzzer horn - either con-
stant or time intervals of
sonic alarm; Twin biinker -
red amber flashing or red &
amber flashing on time
intervals; Fully adjustable

SANYO UHF VARACTOR TUNER
FOR UHF CHANNELS 14-83
Tuning volftage «1 to + 28VDC. Input impedance
7541 IF band width 7-16MHz. Size 2% x 1747 x 3"
Supply voltage 15VDC
Model 115-B-403A, Video |F 45 0MHz
Model 115-B-405A, Video IF 62 SMHz
$19.95
Tuner is the most importani part of the circuit
let those $19 00 tuners fool you
All units are brand new from Sanyo. When ordering
please specify model number

Don’t

nylon strap. Operates from
D size batteries or plugs
into vehicle cigar lighter
sockel

SPECIAL $11.95

UNIVERSAL
NI-CD BATTERY
CHARGER MW-398

Charges 9V, AA, C or D size Ni-CD battenes all alone
time

Part No. 050-0190

§$11.50 ea.

SUPER FM WIRELESS MIC KIT
This new. designed circuil uses high FREQ FET
transistors with 2 slage pre-amp. Transmits FM
range (88-120MHz) up to 2 blocks away and with the
ultra sensitive condenser microphone that comes
with the kit allows you to pick up any sound within 15
ft. away. Kit includes all elecironic paris, OSC coils
and PC Board. Power supply SVDC.

FMC-105  $11.50 per Kit

6-WAY A/C ADAPTOR

Input: 110VAG.  Output: 3V, 45V, BV, 7.5V and
12vDC  Current: 300mA

OUR LOW PRICE

$5.50 ea.
Mo FCC License CRYSTAL CONTROLLED
fAequired WIRELESS MICROPHONE
OUR PRICE $49.50 SYSTEM

Additional Microphane

m & Transmitter: FET mic for flat

30Hz-1BKHz response. X'tal

MARK IV — 15 STEP
LED POWER LEVEL INDICATOR KIT

This new stereo mdicalor kil consists ol 36 4-color
LED's (15 per channel) to indicate the sound level
output of your amplifier from - 36dB 1o + 3dB.
Comes with a well designed silk screen printed plas-
tic panel and has a selector swilch to allow floating or
gradual output indicating. Power supply is 8-12VDC
with THG on board inpul sensitivity controts. This unit
can work with any amplifier from 1W to 200W. Kit
includes 70 pecs driver transislors, 38 pcs malched
4-color LED's, all electronic components, PC Board
$31.50

ol 528.00 ea.
controlled 45MHz AM Band
MURA WMS-49 ' for drift-free performance
100mW output {range
approx. Y mile) for re-
s liable long range
- transmission
| Eb\___o Powered by a 3V
n radia battery,
' I

I Receiver; X'tal con-

tralled locks on
45MHz transmitter signal. On panel VU meler, moni-
tors the signal sirength from the microphone. Stan-
dard phone jack outlet connection to a P.A. or other
phone inpul. 9V battery included. This professional
sel is ideal for on stage, in field, church, in house or
outdoor use

PROFESSIONAL FM WIRELESS
MICROPHONE

Made by one of the leading Japanese manu-
facturers. This factory assembled FM wireless
microphone s powered by two AA size batteries. It
fransmits in the range of 88-108MHz. Element is built
Ina plashc tube type case with an omni-directional
elecironic condenser microphone unit. By using a
standard FM radio, signal can be heard anywhere on
a one acre lot. Sound quality was |udged “very
good.” MODEL WEM-36 was $16.50

ON SALE $8.25 ea.

LOW T...M. TRANSISTORS
100W + 100W
« Employs: Hitachi low nowse |.C. for pre-amp » Max
output 16 V P-P {non destortion) » With hi-low filter, and
tone defeat circuil + Rear power amp with short circuit
protection « Giant heat sink for maximum results » Tone
controls + 14dB = All componants (except pots for vol-
ume, and tone controls) are pre-assembled, the quality
is guarantoed. + Power supply DG+ 35V-50V

MODEL: SA802C
Part #370-0340..... $85,
POWER TRANSFORMER
(68V-80V CT 6 AMP)

.00

Part #670-0220.....524.50

HEAVY DUTY 500mA
MULTIPLE AC-DC ADAPTOR
For all battery operaled electronic equipment up to
S00mA with LED Indicalor
Input: 117/220VAC, 50'60Hz
Output
3.4.5,6,7.5 9and 12VDC.
Model SA-8112A
$25.00 ea.

A GOOD BUY
at $65.00

FLOURESCENT AUDIO LEVEL MONITOR
Thes is the kind of VU monitor that is being used by
mast amplifier manufacturers. 1C's are used o simplify
circuit layout. Easy to assembie and can be used with
all power level amplifiers. Power requirement 12VDC.

TE-221 KIT
For Just $28.50
{Limited Stock)

TA-800

od 30 8
e
120W PURE DC POWER STEREO AMP KIT

Getting power hungry from your small amp? Here'sa

SANYO ANTENNA SIGNAL BOOSTER

This Booster is specially designed for UHF Channels
(14-83). After installing (between the antenna input
cable and the UHF tuner), this unit will provide a
minimum of 10dB gain, that is i y 2 times

60W +60W O.T.L. AMP

Stereo pre-amp + lone control + power amp. All in on
unit, fully assembled! Compact in size; 7T x4%:"x214"
Can be fitted into most cabinets. Power transisiors
uss’:lng25c!5€7): 4 1o give a max output of GOW + GOW
(811}

*+ Frequency response: 20Hz ~BSKHz(- 1dB) « Tolal
harmonic distortion: 0.02% (1 KHz) - Signal'Noise Ratio:
88 dB (open koop) * Tone control: 100 Hz=16 dB 10
KHz = 14dB - Dynamic range: 60 dB « Power Supply:
A48V ~70V5 Amp. » Filter Capacitor. 4700 1. 75V or betier.

MODEL: SA-4520
Part #370-0350. . ... $39.95 ea.
1 Transformer Part #670-0230... $22.50 ea.
2 Filter Capacitor 4700.F 70V
.50 ea.

MAGNETIC HEAD EQUALIZER

betler than you are seeing now. Ideal for those who
live In apariments that can not put up an outdoor
antenna. Small in size, only 2° x 114" x 1%, Supply
voilage 1s 15 VDC -

N
\‘d
(= 9

Model 001-0076
$12.50

good solution! The TA-B00 is a pure DC fier witt

a bullt-in pre-amp. All coupling capacitors are elimin-
ated to give you a true reproduction of the music. On
board tone and volume controls combined with built-
n power supply make the TA-800 the most compact
stereo amp available. Specifications: 60W x 2 into

TA-1000
KIT
$61.95

Power
Transformer
$24.00 ea.

100W CLASS A
POWER AMP KIT

Dynamic Bias Class ‘A" crcuil design makes this
unitumique inits class. Crystal clear, 100 walls power
outpul will satisfy the most picky fans. A perfect
combination with the TA-1020 low TIM stereo pre-
amp.

Specifications + Oulput power 100W RMS into 811
125W RMS into 41} « Frequency response
10Hz-100KHz - THD less than 0.01% - S'N ratio
betier than B0dB « Input sensitivity 1V max. = Power
supply =40V al 5A.

Bl Freq Range: OHz-100KHz = 3dB. THD: .01% or
better. S/N Ratio: BOdB. Sensitivity: 3mV into 47K
Power Requirement: *24-40 Vaolts

WHISTLE ACTIVATED SWITCH BOARD
All boards are pre-assembled and tested. You
whistle to fis FET condenser microphone from a
distance, as far as 30 feet away (sensitivity can be
easily adjusted), and it will turn the switch on. If you
whistle again it will lurn off, Ideal for remote conlrol
toys, electrical appiance such as lights, coffee pots
TV, Hi-Fi, radic or other projects. Unil works orn
SVDC

Model 968

LOW TIM DC STEREQ PRE-AMP KIT TA-1020
Incorporates brand-new DC design that gives a fre-
quency response from 0-100KHz =0.5d8. Added
features like tone defeat and loudness control let you

1 WATT AUDIO AMP

All parts are pre-assembiled on a mini PC Board
Supply voltage 6-9VDC Special Price $1.95

tailor your own frequency supplies to eliminate power
fluctuations!

Specifications; » THD/TIM less than .005% » Fre-
guency response DC 1o 100KHz =0.5dB e RIAA
deviation <0.2dB e SN ratio better than 70dB

6W AUDIO AMP KIT

TBAB10 with Volume Control Power Supply
6-18VDC Only §7.50 ea.

Sensitivity; Phone 2mV 47K{L. Aux 100mV 100K{L ®
Cuitput level 1.3V e Max output 15V  Tone controls
Bass =10dB i+ 50Hz. Treble =10dB & 15Hz »
Power supply =24VDC w 05A Kit comes with

“FISHER" 30 WATT STEREO AMP
MAIN AMP [15W x 2). Kit includes 2 pcs. Fisher PA
301 Hybrid IC. all electronic parts with PC Board
Power supply = 16VDC [not included). Voltage gain
33dB. 20Hz-20KHz

Super Buy Only $18.50
SEND ONE DOLLAR
FOR OUR DETAIL CATALDG

Inside California
Qutside Calif. (incl. Mexico & Canada)
Overseas

regulated power supply. All you need |s a 48VCT
transformer fir 0.5A

Only $44.50
Transformer
$4.50 ea.

Shipping & Handling Charges
Under $50.00 Over $50.00
Purchase Purchase
10% 5%

10%
20%

PROFESSIONAL REGULATED
VARIBLE DC POWER SUPPLY KIT

All sobd state circuitry with high efficiency power tran-
sitor 250388 and IC voltage regulator MC1733. Output
voltage can be adjusted from 0-30V al 1A current
limited or 0-15V at 2A current imited. Internal resist-
ance is hess than 0.005(1, npplke and noise less than
1mV, dual on panel meters for voltage and current
reading. also with on board LED and audible over load
indicator. Kit comes with pre-driled PC Board, instruc-
tions, all necessary electronic components, irans-
former and a professional looking metal cabinet, The
best project for school and the most useful instrument
for repairmen. Build one today!

* RIAA curve for all kinds of magnetc heads - 3
stages crossover circuit for best results » Output voltage
guaranieed to be stable without any oscillation « Power
Supply: 24 V.D.C

MODEL: MA-142
Part #370-370..... $6.95 ea.

STEREO MIC. AND ECHO MIXER
FOR STEREO AMPLIFIER SYSTEM
The circuitry employs all integrated circuits, BBD type
echo circuit, echo time can be adjusted (max. .30
Msac.) Also with a microphane preamp on the board
Fully assembied.

TA-322 30 WATTS TOTAL
15W + 15W STEREO AMP KIT

This is a solid state all transistor circuitry with on
board sterec pre-amp for most microphone or phoné
input. Power, outputl employs a heavy duty Power
Hybrid IC. Four buill on board controls for,
volume, balance, treble and bass. Power supply
requires 48VCT 2 5A transiormer. THD of less than
0.1% between 100Hz-10KHz at full power (15 Watls
+ 15 Waits loaded into 8(1)

Minimum Order
add 6.5% Sales Tax. Phone Orders Accepted
on VISA or MC ONLY. NO C.0.D."s. Prices sub-
ject to change without notice.

$10.00/Calif. Residents

. Model TR88A
e 0-15VDC (« 2A MODEL: MX205
‘ |r 2| 5o Model TRess Part #370-0360. . . . . $29.95 ea.
0-30VDC u 1A
20 STEPS BAR/DOT
$59.50 per Kit AUDIO LEVEL DISPLAY KIT

This new designed audio level display unit is using a

* SPECIAL * new integrated circuit from Mational Semiconductor to

Excellent Price! drive 20 pleces of color LEDs (green, yellow and red) on

each channel. It provides two types of display methods

Model 001-0034 for selection 'bar’ or ‘dot’. The display range s from

$29.50 per Kit - 57dB 1o 0dB. Kit is good for any amplifier from 2 watt

Transformer 10200 watlts! Power supply requires 12V AC or DC. Soit

510.50 ea. 15 great for cars as welll Kit comes with printer circuit

board, all LEDs, electronic nts, switches, and

silk screen printed professional frant panel

MODEL: TY-45
Part #370-0280. . ...%$38.50

STORE HOURS
MON-FRI—10-7
SAT—10-6

T

*Apple and Apple Il are the trademark of APPLE COMPUTERS, INC.
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ORDER TOLL FREE

(600)
038-8800

(CALIFORNIA RESIDENTS)

(800)  §
848-8008 || sl

EPROMS
256 x
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TERMS: For shipping include o
$2.00 for UPS Ground or $3.00 H Cal

for UPS Blue Air. $10.00 mini- | o Sael W hyhy
mum order. Bay Area and Los | 74LS00
Angeles Counties add 62% 8 ; e
Sales Tax, other California resi- & : oS
dents add 6% Sales Tax. We re-

serve the right to limit quantities

and substitute manufacturer.

Prices subject to change without

notice.
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VISIT OUR RETAIL STORE

e

2100 De La Cruz Blvd.
Santa Clara, CA 95050
(408) 988-0697
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ZB0A-SI0/9 . .

Z80B-CPU
Z80B-CTC .
Z80B-PIO .

VOLTAGE REGULATORS

B2 uyy3REE ampRE

28 2232 pRik NNk

:

5POSITION ....
6POSITION ....
7POSITION .... .
BROBITION s e e s S e s B

IC SOCKETS
189

A2
14

BaiBhiaa

.

$3333 341+

b

WW = WIREW

6.70
9.90
9.95

ZIF = TEXTOOL (Zero Insertion Force)

CRYSTALS

gsiss8egssegiseegsseesss

RESISTORS

% WATT 5+ CARBON FILM ALL STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM

Joy Stick (Apple Il)
Paddles Apple

SCRG Switch-A-Slot . ...
Paddie Adapple
Extend-A Slot

Controller Card

51/4" DISKETTES
ATHANA OR NASHUA

PERISOFT
ACCESSORIES FOR APPLE Il & lle
ALL WITH 1 YEAR WARRANTY BY

PRINTERLINK
CENTRONICS
PARALLEL INTERFACE
¢ Simple to use — No configuring required
* Use with any centronics printer — EPSON,
OKIDATA, etc.
* Includes Cable & Manual

$58®
MESSENGER
SERIAL INTERFACE
* Connects to any RS-232 serial device
* B switch selectable drivers for printers,
terminals and modems
* Includes Cable & Manual
$98®
TIMELINK
REAL TIME CLOCK
* Applications in file management, word
processing, communications, etc.
¢ Exclusive Alarm Clock feature
* Battery recharges automatically

$83%
NEW BUFFERLINK
ADD-ON PRINTER BUFFER
* No more waiting for printed output

= Connects easily to any parallel interface
* Expandable from 16K to 64K

$138% (16k)

The Flip Sort™
The new Flip Sort™ has all the fine qualities of
the original Flip Sort™, with some added bene-
fits. Along with a new design, capacity has in-
creased 50%, to hold 75 diskettes and the
price is more reasonable than ever. $19.95 ea.

%

The Flip Sort Plus™

The Flip Sort Plus™ adds new dimensions to
storage. Designed with similar elegant lines as
the original Flip Sort™, in a transparent
smoked acrylic. The Flip Sort Plus™ has a stor-
age capacity of over 100 diskettes and has all
the outstanding features you have come to ex-
pect from the flip sort Family. 24.95 each

ORNOQ

2100 De La Cruz Blvd.
Santa Clara, CA 95050
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140

HI-TECH
HEADACHES

Our Isolators
eliminate
equipment 8
interaction,
clean up interference,
curb damaging power line spikes and
lightning bursts.

ISO-1 Isolator

3 isolated sockets; quality spike
suppression; basic protection. . . $76.95
IS0-3 Super-Isolator

3 dual isolated sockets; suppressor;
commercial protection. . .....115.95
ISO-17 Magnum Isolator

4 quad isolated sockets; suppressor;
laboratory grade protection. . . 200.95

1718, Main St., Box 388, Natick, MA 01760

Toll Free Order Desk 1-800-225-4876
MasterCard, VISA. American Express

£ Electronic Specialists, Iric.

CIRCLE 6 ON FREE INFORMATION CARD

ELECTRONIC KITS

FROM HAL-TRONIX
2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUENCY RANGE FROM 2000 MHZ TO 2500
MHZ. EASY TO CONSTRUCT AND COMES COM-
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
ALUM CASE AND COAX FITTINGS, REQUIRE A
VARIABLE POWER SUPLY AND ANTENNA (Antenna

Send for our FREE 1984 catalog
of electronic components, kits,
IC's, computer software,
computer peripherals and
unique items.

I

can be a dish fype or coffee can lype depending on the
signal strength in your area.)

23[L)4 MO&D“1 (Basic Kil $19.95
2304 MOﬁE}I 2 (Basic/Pre-amp) $29.95
2304 MOD 3 1H| Galn Pre-amp) $39.95

{Inciudes case &
POWER SUF’F’LY FDH EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE., THANSFORMER, ANTENNA SWITCH AND
CONNECTORS (Kit) §24.95
Assembled... e AL S R P
Slotted Microwave Anfenna For Abu
Downverters .............

40 pin IC Socket ., .. ..
6" Nylon Cable Ties. . ..
3.579545MH2 Calor Crystal

.. $39.95

PHEAMPLIF}ERS
HAL PA-19—1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volls at 10ma. Complete unit $8.95.
HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db, gain op-
erates on 8 to 18 voils at 10 ma. Complete unit $12.95
(The above units are ideal for TECEIVETS. coun:ers en: )

Gresn Glow Neons

—_— s

16 LINE TOUCH TONE DECODE KIT WITH P.C.
BOARD AND PARTS ., .. $69.95

9V 30MA Solar Panel ... . .
21/4" 25 ohm Round Speaker
Box of Caps (at least 250 pisces] .. ...
TIL122TIP 122 Transistor . . ,

Miniature CDS Cell 20 MEG /500 ohm . .

2x3" Zip Bags with White Block
Carbide Drill Bits #55, 56, 58
59, 61, 63 Your Choice. .

VISIT OUR NEW RETAIL STORE
LOCATED AT 3101 W HAMPOEN, ENGLEWDODD, CO 80110
Phone 781-1589

129 ea

12 LINE TOUCH TONE DECODEF{ KIT WITH P.C.
BOARD AND PARTS .. ; . . $39.95

16 LINE ENCODER KIT COMPLETE WITH CASE,
PAD AND COMPONENTS ...t $39.95

12 LINE ENCODER KIT. COMPLETE WITH CASE

E g E ET RDNIC ENCLOSURE

Pralesimal kic \.-\Tm
Fread ]

trymen

FASCIHATION STAR KIT

A1 ports anvd pé uracd

1121 choos swas| CIaTE SIA9S s
PAD AND COMPONENTS .................... 529 95 R TARNE NEGATIVE 100
mmnoncm KIT f,l GENERAT! BoaRD
Complete Sets of P.C. anrds Avallable For Unlcnrn Ha /, .

Robot Project and Heart-A-Matic Project. E'::n.. L"

MANY, MANY OTHER KITS AVAILABLE

?

<o |

Sard 0 canth slamp e S A5 E for Inbermation and flyee on sther
HALTRONIX produzta. To cedar by phona: 1-313 2931782

T HAL-TRONIX

h_; P.O. Box 11014
v wancs ¢ wowies  Southgate, MI 48195

whlze 3037815750
CADENS OVER 535.00 WL BE SHIFPED POSTPAID EXCEFT
OMITEMS WHERE AGDITIONAL CHANGES ARE RECUESTID
¥ QDEAS LESS THAN 533,60 PLEASE INCLUDE ADDITION
INFORMATION. AL 5208 FOR HANDLING AND MAILING CHARGES

CIRCLE 75 ON FREE INFORMATION CARD

SHIPPING

CiHCLE 34 ON FREE INFORMATION CARD

e $2.00 for postage (UPS
ccepted
s are welcome

DESIGN

KITS!

Now you can

el
options for easy LED
design nght at your finger tips'

Opto Designer | Opto Designer Il

180 T-1and T-1% 180 Round. Square
Red, Green, Yellow. Orange  Triangular. Rectangular
and Red-Orange LED Lamps  and Cylindrical LED Lamps

$19.95 #24.95

Send for FREE LED BROCHURE:

® 3mm (T-1) 5mm (T-1%) * Round = Square

® Cylindrical ® Triangular ® Rectangular ® High
Intensity ® Custom ® Arrays » Two-color Round.
Rectangular » Level meter panel displays

10| FREE 100 CB-50 T-1% mounting
| | Clipsif you order within 7 days

E’m’ ‘ 14803 NE40thStreet Dept RE014
Redmond, WA 98052

| YES, | would like to take advantage of your offer
I O Send me — Opto Designer | @ $19.95 plus
I $3.00shipping and handling
I O Send me — Opto Designer Il @ $24 95 plus
I $3.00shipping and handling
I nam
' Rt —— —
I Address 4
i s
I(_: mpany St
i

St Zip
l R —_— el
I si ignature
: Please charge my OMastercard OVisa
§ No il Exp

1 CALL TOLL FREE1«8[}D 426 1044

CIRCLE 39 ON FREE INFORMATION CARD

855535585 $T$$3555$5$3$5955839535 S

$ TECHNICIANS & SERVICEMEN $
$ "~ COMPONENTS FOR YOUR MAINTENANCE & REPAIR WORK
$ $
$ SPECIAL: OURLOWLOW PRICES ¢
$ REPLACEMENT FOR ECG® TypeS $
$ TYPE NO. YOUR COST TYPE NO. YOUR COST $
Digst FOUR for .99 125 . ... SEVEN for .09 $
S0 [HHGE e 8 losie. EUROUR e 2
gmsAPliffﬁ.sm for .09 199. ... FIVE for .99 g
$ SUPER SPECIAL (M. 5 pe. EACH) $
$ TYPE NO YOUR COST TYPE NOD. TOUR COST TYPE NO. YOUR COST
$188 R S
3129321?1 45 184.. ... 45 500A. .. . 8053
130 ... 80 185...... A5 L1593k " 9.95 $
SR B Ao pyoun
$154. ... 60 291...... .95 1258
g JAPANESE TYPES (.5 rc. EACH) g
$ 25C867A 275 HA1366W 1.85 STK0029 3.80 g
¢ 25C1114 325 HAI377A 290 STK0080 8.99 ¢
g 25C1308K 195 LA4102 1.5 TA7205AP 1.50 2
g AN2140 " 145 Mo1515BL 285 TA7208P 185 2
§ AN239A 480 STKA33 ~ 385 TA7200AP 1.95
BA532... 1.80 STK435 3.5 UPCi181H 1.25 $
$ GH3F.... .88 STK437 6.25 UPCI182H 1.25 $
gHA1342A 230 STK439 650 UPC1185H z,aug
COD DRDERS WELCOME (325 MIN. ORDER
$ For Complete Component [Catalog Call or Wr]Ite $
S 10w DIGITRON ELECTRONIC" 2
$ . = = ) = ) -' , = $
g O Tree O B L calaT9m01e, @
$ DIGITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG $
BT e e e e

CIRCLE 11 ON FREE INFORMATION CARD

DON'T
FORGET

USE
YOUR
READER
SERVICE
CARD



BE TA TOLL FREE 800 - 782-2701

“LEADER IN THE BEST

E’ec tranics VIDEO CIRCUITS FOR THE

1700 E. DESERT INN RD., SUITE 222 LAS VEGAS, NEV. 89109 EXPERIMENTERS"

“The Deluxe II”’

PC BOARD, PLANS, PARTS & ENCLOSURE $152.99
PLUS SHIPPING $4.95 EACH

TWO CHANNEL
/ SELECTOR SWITCH

PC BOARD, PLANS & PARTS $5.95
PLUS SHIPPING $1.50 EACH

PC BOARD & PLANS ONLY $30.00
PLUS SHIPPING $1.50 EACH -

: “\u"
o
o FITS DIRECTLY INTO YOUR DELUXE II
FOR CONVENIENT CHANNEL SELECTION.
»
)
2 - _ @0 NE 564 SUBSTITUTE CIRCUITS AVAILABLE
~ . &®” (PLUGS DIRECTLY INTO THE NE 564 POSITION)
s RS $4.95 EACH PLUS $1.50 SHIPPING.
e 7

a 13 59
The ultimate in UHF sine v‘g:fobnver‘ter techology with modulated audio. TH E Z BOA RD
Easy to build with fully illustrated plans. Outstanding video clarity and stability. PC BOARD, PLANS, PARTS & ENCLOSURE $119.95
PLUS SHIPPING $4.95 EACH

UHF AMPLIFIER KIT

PC BOARD, PLANS & PARTS $19.99
PLUS SHIPPING $1.50 EACH

EASY TO BUILD & NO SPECIAL EQUIPMENT REQUIRED.
IMPROVES RECEPTION WITH 12db GAIN.

@
DUAL POWER SUPPLY 0‘ _

PC BOARD, PLANS & PARTS $17.50

PLUS SHIPPING $2.50 EACH == it |
# 1001 PC BOARD ONLY $3.00 b _ \!l.- »
o PARTS ONLY $14.50 - g
’ i ) - FREE POWER SUPPLY PC BOARD
/ & REGULATED +24V & +12V : WITH EYERY: 2 BOARD': ORDER

A powerful circuit with a challenge.

The best in UHF “pulse suppressed’ circuits.
Suppressed horizontal synchronization with video inversion and
modulated audio that mates with your Zenith M1 module.
Fully illustrated plans for easy assembly.

PARTS INCLUDE WHAT YOU SEE
PLUS FUSE, FUSE HOLDER, SWITCH,
LINE CORD & STRAIN RELIEF

QUANTITY DISCOUNTS AVAILABLE
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
CALIF. ORDERS ADD 6% SALES TAX

WORKS GREAT WITH THE “Z BOARD," "“FV4'" OR “FV5" VISA/MST MONEY ORDERS NO PERSONAL CHECKS

1

+861 AHYNNVI

E=1
ey



RADIO-ELECTRONICS

-

SPARTAN Electronics Inc.

oA Ma,,

(516) 499-9500

6094 Jericho Tpke.
Commack, N.Y. 11725

__Philips Remote °

. | Cable Converter

CTCIR

1 * Micro compuler technology C dmu cantralled

€ s lock in picture & preven B0 channe|

| selections e Programmable ‘| 5. of ¢ 24

sour LED digital clock @ Favee'te channel mem-
ory & rocadl plus scan ® Wireless hand held

mnfra-red | trad 1er system & Automatic fine

fune » Adaptab ny brand felevisian » Qne

$139.95 it

CABLE TV ACCESSORIES

2 sat coupler___.
Coax Cal
A'sol Douplnr = -i 50
:‘amq transl : gg
ranslor s :
V Gamo Switch . LS s 395
\"HF UHF AMP-28DB ... : 29.95
Crimp Toal for F Conn.. 2 SR

COMPUTER CARE I(IT

The Preventative maintenance kit for the

office and home computer
Containg: Precsion Duster,

Zoro Charge Anti-Static Screen

and Keyboard cleaner Zero

Charge Anii-Stal

SGL WABER  $35. 95

Protect your DG115P P
computer and

; ) DG115S =
electronic equipment (s outlet) p2k=
from voltage spikes $45.95

WINEGARD FM CAR
ANTENNA BOOSTER

Amplities FM radio signals an average of 1848 (8
bmes). Improves car radio reception and exiends
[\ range 1o allaw greater selecton of stations.
Switch and indicator bght atiaches to lower edge
$26.95 of dash 24" cable with Matorola plugs provided
Installs n minutes. Great for wandow antennas

REFURBISHED
MONITORS

9", 12", Commercial

Grade as low as $3995

SEMICONDUCTOR SPECIAL—
ECG Equivalent—Thordarson

TM125—.15 TM5021—12 TM5127— 53
TM712—1.06 TM5070—17 TM531—8 55
TMi155—292 TMa55M— B0 TM5444—1 06
TM123A— 22 TMI42A— 16 TM5455— 53
TM5804—40 TMa41D— 53 TM1458—17

While Cuantilies Last

BECKMAN
CIRCUITMATE 20

8 functions and 30 ranges -
Diode/transistor test function -
auto-polarity, auto-zero, and
autg-decimal - 10 Amps AC and
DC Current Capability - Transistor
Gain Test (hFE) - Conductance

$64.95
| Jerrold 36 Channel

Remote CATV

‘Converter
w/on/off Fine Tuning $94.95
58 Channel Wireless $109.95

40 Channel VHF to UHF

28.95 Ea.
24954 & up
Deluxe Version - Features fine tuning knob,

42

matching X former & 2 cables 538 95

Discounts

Min. Oider $25.00
ernational shipping Add’l

P £5 subject to change

]
76.00 to 2
251.00 o
01000 75000 $850
751.00 to 1000.00 $12.00
for monitors Over 1000.00 $12.50

(516)  MonTh TuWF sa

499-9500 9-8 9-6  9:30-5

CIRCLE 36 ON FREE INFORMATION CARD

Am:ll \h'pplnﬂ

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.

Free Information Number
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THE BEST PLACE to BUY, SELL or
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IT WASN’T OUR IDEA
TO ADD TWO NEW SIZES
.. TOOURLINEOF

"\ ACE BREADBOARDS.
IT WAS YOURS.

L Good ideal! You told us you wanted to build
{g'- larger projects. And, that you needed bigger
: solderless breadboards to build them.
Well, our two new A P PRODUCTS All Circuit
Evaluators are just what you had in mind.
R . The ACE 245 has 25% more capacity than
<& : ‘ ‘ - our previous largest breadboard. It has a
\ - circuit building matrix of 4520 solderless,
plug-in tie-points. And, if
bigger is better our new
ACE 254 has a circuit
building matrix of 5424
solderless tie-points.

For the AP PRODUCTS
dealer near you
call Toll Free
800-321-9668.
In Ohio, call collect
(216) 354-2101.

A P PRODUCTS INCORPORATED
9450 Pineneedle Dr. ® Box 540 ® Mentor, Ohio 44061-0540 ¢ [216] 354-2101 ® TWX: 810-425-2250

In Europe, contact A P PRODUCTS GmbH * Baeumnlesweg 21 » D-7031 Weil 1 = West Germany » Phone: [07157] 62424 = TLX: 841 07 23384
CIRCLE 87 ON FREE INFORMATION CARD



THE POMONA PROMISE

We provide the design engineer with the best
patch cords made in this country.
Or anywhere.

Quite a promise, you say?
Well, quite a promise it is.

It was made before we de-
signed our first patch cord. We de-
cided our patch cords would oc-
cupy only one position in the
market. The top.

Right now, there isn’t a
knowing professional in the elec-
tronics business who won't tell
you we kept our promise.

Today, we offer you a variety
of patch cords so extensive we feel
we've got just the kind you need.
And you know what, if we don’t,

we’ll design one for you.

At ITT Pomona Electronics,
we know there is no such thing as
standing pat. We also know that
your needs change and your ex-
pectations become greater as the
demands become more severe. To
this end we will continue to create
a better way. A better product.

That’s a promise.

All of our products are
described and illustrated in our
General Catalog, and it’s free. Just
call (714) 623-3463 or 623-6751.
TWX 910-581-3822. Write to us at

CIRCLE 97 ON FREE INFORMATION CARD

ITT Pomona Electronics, a Divi-
sion of ITT Corporation, 1500 E.
Ninth St., Pomona, CA 91766.

In Europe: ITT CANNON
BELGIUM S.A./N.V. Rue Colonel
Bourg Str. 105 Space A (B.3) 1140
Brussels, Belgium. Phone: 02-735-
6094,

Our products are available
through your favorite electronics
parts distributor.

ITT Pomona Electronics



