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TEK

2213A/22156A/2235

DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

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

100 MHz dual
time base scope.
Easy-to-read CRT;
bright, fuil-sized
8x10 cm; 14 kv
accelerating
potential complete
with BEAM FIND,
separate A/B

dual intensity
controls, FOCUS
and TRACE

Wide range verti-
cal sensitivity.
Choose from

2 mVidiv (1x
probe) to 50 V/div
(10x probe);
color-keyed for 1x
and 10x probes;
variable control
increases scale

Two 100 MHz,

high sensitivity
channels. 3.5 ns
risetime; dcto =

A/B sweep selec-
tion. Calibrated

A sweeps from

50 ns/div to

0.5 s/div; B sweeps
from 50 ns/div

to 50 ms/div; vari-

ROTATION. factor by 2.5to 1.

100 MHz band- able control for up
width from 5 V/div to2.5t0 1 reduc-
to 5 mV/div; tion and 10x
extended sen- magnification for
sitivity of 2 mV/div sweeps (o

at = 90 MHz. 5 ns/div.

Our direct order line gets
you the industry’s leading
price/performance portables...
and fast answers from experts!
The 60 MHz single time base delay
2213A, the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliability and affordability, plus the
industry’s first 3-year warranty”
on labor and parts, CRT included.
The cost: just $1200 for the
2213A, $1450 for the 2215A,
$1650 for the 2235.1 Even at
these low prices, there’s no
scrimping on performance. You

1 b

have the bandwidth for digital

and analog circuits. The sensitivity
for low signal measurements. The
sweep speeds for fast logic fami-
lies. And delayed sweep for fast,
accurate timing measurements.
All scopes are UL Listed and CSA
approved.

You can order, or obtain
literature, through the Tek
National Marketing Center. Tech-
nical personnel, expert in scope
applications, will answer your
questions and expedite delivery.
Direct orders include comprehen-
sive 3-year warranty”, operators

B trigger slope
and level. Use B
trigger level to
select B-triggered
or run-after-delay
modes; use B
TRIGGER SLOPE
to select transitions.

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

1-800-426-2200

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

Order toll free:
1-800-426-2200,
Ask for Rick.

In Oregon, call collect

(503) 627-9000.

Or write Tektronix, Inc.

P.0O. Box 500, Delivery Station Y6-088
Beaverton, OR 97077

Copyright & 1984, Tektronix, Inc. All rights reserved

Tektronix

COMMITTED TO EXCELLENCE

#TTA-439-1 1Price FO.B. Beaverion, OR  "3-year warranty includes CRT



VIDEO AGGESSORIES

m Highest quality m Highest performance m Lowest prices

VIDEO-CINE
CONVERTER

The BP Video-Cine Converter is an
optical device that allows the easy
transfer of slides, 8mm or 16mm
movie film to VCR tape. The Video-
Cine Converter's precision optics put
the image from your movie or slide
projector on a high-contrast, rear
projection screen. Your video camera
shoots that image, can color-correct
faded pictures, add narration to other
sound. Can be used with any video
camera or slide projector. If your
video camera lacks close-up capability,
you will need a macro lens attachment.

MODEL V-1701 $3495

FOR ULTIMATE VIEWING

op

TEKNIKA Model 6510 61 CHANNEL WIRELESS
e e ST 5 £ #5 Model V7661 $°€)95
& CABLE CONVERTER

WITH VOLUME CONTROL

Wireless remote control with volume for cable
TV, VHF-UHF antenna systems upgrades any
TV to 140 channel capability.

= Works with any TV set e Quick, easy
installation e Off-air and cable compatible

» Quartz frequency synthesizer tuning e Direct
access/memaory scan selector  Ultra-compact,
hand-held wireless remote control

e Converter panel contro
down, on/off, fine tuning.
e Compatible with CA

Wireless remote control on/off, channel
selection and fine tuning.
e Works with any TV e 61 1
o Microcomputer controlled PLL operation

channel capability

llable for channel up,
» LED display
systems.

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

Model V1880 39995

Hook-up
cable kit

| $11.75

The most versatile, alk-in-one video processor.
Can be used as a video guard remover for
video tapes, enhancer, video to RF converter,
professional video fade in and out and a dual
output distribution amplifier.

Model vagoa *4.995

Record a pay channel while
viewing a standard channel.
You can also connectan
antenna/cable, VCR, video disc

tx) VIDEO TAPE REWINDER Model V7777 VHS *49%°

Model V7778 BETA *49°°

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

player, home computer and i indicators,
video game, j -
[l .3 ’,
Charge it with VISA/MASTERCARD. it @@ Phone orders accepted. s aud Shippiny Charge Seteie
- FOR ORDERS ADD
Toll Free ST st I b $4.50
or <iiT) soo-645-9518| - = o
\ 3 0 g?}y 'Oog '''''''''''''''''''''''''''''' %%88
-832- 001 and Up........... |
260 Motor Parkway, Hauppauge, NY 11788 In NY State 800-832-1446 APTHR
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NEW!

uniden
!

Rebates!

Communications Electronics;
the world’s largest distributor of radio
scanners, celebrates 1985 with big
savings on Bearcat scanners. Uniden
Corporation of America, the manu-
facturers of Bearcat scannersis offer-
ing huge consumer rebates on their
great line of scanners, when pur-
chased from CE between February 1
and March 31, 1985.

Bearcat% 300-

List price $549.95/CE price $344.00/$10.00 rebate
Your final cost is a low $334.00

7-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM, 144-174,421-512 MHz.
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluo-
rescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now has these added
features: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keys to permit lock-in/lock-out of any band for
more efficient service search.

Bearcat® 20/20-G

List price $449.95/CE price $274.00/$5.00 rebate
Your final cost isa Iow $269.00

7-Band, 40 C | @ Crystall ® Searches
AM Aircraft and Public Service bands ® AC/DC
Priority CH | ® DirectCh © Delay
Frequency range 32-50, 118-136 AM, 144- 174,420 512 MHz
Find an easy chair. Turn on your Bearcat 20/20
and you're in an airplane cockpit. Listening to all
the air-to-ground conversations. Maybe you'll pick
up an exciting search and rescue mission on the
Coast Guard channel. In aflash, you're back on the
ground listening as news crews report a fast
breaking story. Or hearing police and fire calls in
your own neighborhood, in plenty of time so you
can take precautions. You can even hear ham radio
transmission, business phone calls and govern-
ment intelligence agencies. Without leaving your
easy chair. Because you've got a Bearcat 20/20
right beside it.

The Bearcat 20/20 monitors 40 frequencies from
7 bands, including aircraft. A two-position switch,
located on the front panel, allows monitoring of 20
channels at a time.

Bearcat® 210XL-G

List price $349.95/CE price $209.00/$35.00 rebate
Your final cost is a low $174.00

6-Band, 18 Channel ® Crystalless ® AC/DC
Frequency range 32-50, 144-174, 421-512 MHz.
The Bearcat 210XL scanning radiois the second gener-
ation scanner that replaces the popular Bearcat 210
and 211, It has almost twice the scanning capacity of
the Bearcaf 210 with 18 channels plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more.

Bearcat® 260-G

List price $399.95/CE price $274.00/$5.00 rebate
Your final cost is a low $269.00

8-Band, 16 Channel ® Priority ® AC/DC
Frequency range 30-50, 138-174, 406-512 MHz.
Keep up with police and fire calls, ham radio operators
and other transmission while you're on the road with a
Bearcat 260 scanner. Designed with police and fire
department cooperation, its unique, practical shape
and special two-position mounting bracket makes hump
mounted or under dash installation possible in any
vehicle. The Bearcat 260 is so ruggedly buiit for mobile
use that it meets military standard 810c, curve y for
vibration rating. Incorporated in its rugged, all metal
caseisaspecially positioned speakerdelivering 3 watts
of crisp, clear audio.

FREE Bearcat® Rebate Offer

Getacoupon good fora $35.00 rebate when you purchase a
Bearcat 210XL; $30 rebate on model 201; $20 rebate on
models 180 and 100; $10 rebate on models DX1000 or300;
55 rebate on models 20/20 or 260. To get your rebate, mail
rebate coupon with your original dated sales receipt from
Communications Electronics and the Bearcat model number
from the carton to Uniden. You'll receive your rebate in six to
eight weeks. Offer valid only on purchases made between
Februafy 1, 1985 and March 31, 1985. All requests must be
postmarked by April 15, 1985. Limit of one rebate per
household. Special rebate coupon must accompany all
rebate requests and may not be reproduced. Offergood only
inthe U.5.A. Void where taxed or prohibited by law. Resellers,
companies and employees of Uniden, their advertising
agencies, distributors and retailers are not eligible for this
rebate. Flease be sure to send in the correct amount for your
scanner. Pay the listed CE price in this ad. Do not deduct the
rebate amount since your rebate will be sent directly to you
from Uniden. Orders received with insufficient payments will
not be processed and will be returned. Offer subject to
change without notice.

NEW! Bearcat® 201-G

List price $279.95/CE price $189.00/$30.00 rebate
Your final cost is a low $159.00

9-Band, 16 Channel ® Crysialless ® AC only
Priority ® Scan Delay ® One Key Weather
Frequency range 30-50, 118-136 AM, 146-174, 420-512 MHz
The Bearcat 201 performs any scanning function you
could possibly want. With push button ease, you can
program up to 16 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear.

NEW! Bearcat® 180-G

List price $249.85/CE price $164.00/$20.00 rebate
Your final cost is a low $144.00

8-Band, 16 Channel ® Priority ® AC only
Frequency range: 30-50, 138-174, 406-512 MHz
Police andfire calls. Ham radio transmissions. Business
and governmentundercover operations. Youcan hear it
all on a Bearcat 180 scanner radio. Imagine the thrill of
hearing a major news event unfold even before the
news organizations can report it. There's nothing like
scanning to keep you in-the-know, and no better way to
get scanner radio performance at a value price than
with the Bearcat 180.

Bearcat® 100-G .

The first no-crystal prog
List price $449.95/CE price szze.oo;szo.oo rebate
Your final cost is a low $209.00
8-Band, 16 Channel ® Liquid Crystal Display
Search ® Limit ® Hold ® Lockout ® AC/DC
Frequency range: 30-50, 138-174, 406-512 MHz
The world's first no-crystal handheld scanner has
compressed into a 3" x 7" x 1% case more scanning
power than is found in many base or mobile scanners.
The Bearcat 100 has a full 16 channels with frequency
coverage that includes all public service bands (Low,
High, UHF and “T" bands), the 2-Meter and 70 cm.
Amateur bands, plus Military and Federal Government
frequencies. Wow...what a scanner

The Bearcat 100 produces audio power output of 300
milliwatts, is track-tuned and has selectivity of better
than 50 dB down and sensitivity of 0.6 microvolts on
VHF and 1.0 microvolts on UHF. Power consumption is
kept extremely low by using a liquid crystal display and
exclusive low power integrated circuits.

Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. Order your scanner now.

Bearcat® DX1000-G

List price $649.95/CE price $499.00/$10.00 rebate
Your final cost is a low $489.00
Frequency range 10 kHz to 30 MHz
The Bearcat DX1000 shortwave radio makes tuning in
London as easy as dialing a phone. It features PLL
synthesized accuracy, two time zone 24-hour digital
quartz clock and a built-in timer to wake you to your
tavorite shortwave station. It can be programmed to
activate peripheral equipment like a tape recorder to
record up to five different broadcasts, any frequency,
any mode, while you are asleep orat work. It will receive
AM, LSB, USB, CW and FM broadcasts.

There's never been an easier way to hear what the
world has to say. With the Bearcal DX1000 shortwave
receiver, you now have direct access to the world.

Uniden® PC22-G

List price $159.95/CE price $99.00

The Uniden PC22 is a40 channel AM remote mobile CB
radio. It'sthe answer fortoday's smaller cars which don't
always provide adequate space for mounting. Since all
the controls are on the microphone, you can stash the
“guts” in the trunk. The microphone has up/down
channel selector, digital display, TX/RX indicator and
external speaker jack. Dimensions: 5%" W x 7%" D x
1%:" H. 13.8 VDC, positive or negative ground.
QUANTITY DISCOUNTS AVAILABLE
Ordertwo scanners atthe same time and deduct
1%, forthree scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanners purchased at the same time
earns you a 5% discount off our super low
single unit price.

CIRCLE 79 ON FREE INFORMATION CARD
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Uniden® PC55-G

List price $89.95/CE price $59.00

The Uniden PC55 40 Channel CB radio is a full featured
transceiver that boasts a super-compact case and a
front-panel mike. It has ANL, PA-CB, Channel 9 and RF
Gain switches. LED "S"/RF meter, TX lite, PA& external
speaker jacks. Dimensions: 6" Wx6"'Dx1%"H.+£13.8
VDC. The Uniden PC55...now at a special low price.

Choose from many different models.

OTHER RADIOS AND ACCESSORIES
RD55-G Uniden visor mount Radar Detector ... ., $119.00
RD95-G Uniden remote mount Radar Detector...$139.00
FB-E-G Frequency Directory for Eastern U.S.A.....$12.00
FB-W-G Frequency Directory for Western U.S.A. .. §12.00
BC-WA-G Bearcat Weather Alert™
AB0-G Magnet mount mobile antenna .. i
A70-G Base station antenna..............oooceueee .
Add $3.00 shipping for all accessories ordered at the same time.
Add $3.00 shipping per scanner antenna.

BUY WITH CONFIDENCE
To get the fastest delivery from CE of any
product in this ad, send or phone your order
directly to our Scanner Distribution Center”
Michigan residents please add 4% sales tax or
supply your tax I.D. number. Written purchase
orders are accepted from approved govern-
ment agencies and most well rated firms at a
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verifica-
tion. 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 backorder
automatically unless CE is instructed differ-
ently. A $5.00 additional handling fee will be
charged for all orders with a merchandise total
under $50.00. Shipments are F.O.B. Ann Arbor,
Michigan. No COD's. Most products that we sell
have a manufacturer's warranty. Free copies of
warranties on these products are available
prior to purchase by writing to CE. International
orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges.
Non-certified checks require bank clearance.

Mail orders to: Communications Electron-
ics;” Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scanner, radardetectoror
CB or$12.00 per shortwave receiver for U.P.S.
ground shipping and handling in the continental
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping charges are
three times continental U.S. rates. If you have a
Visa or Master Card, you may call and place a
credit card order. Order toll-free in the U.S. Dial
800-USA-SCAN. In Canada, order toll-free by
calling 800-221-3475. WUI Telex CE anytime,
dial 671-0155. 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™ Ad# 010285-G
t Bearcat is a registered trademark of Uniden Corporation.

Copyrighte 1985 Communications Electronics

For more information call

1-800-SCANNER
For credit card orders call

1-800-USA-SCAN

4l COMMUNICATIONS
ELECTRONICS™
Consumer Producs Division

P.0. Box 1045 O Ann Arbor, Michigan48106-1045 U.S. A
Call 800-USA-SCAN oroutside U.S.A. 313-973-8888




APRIL 82

Electronics publishers since 1908

Vol. 56 No. 4

BUILD THIS 43

51

59

REAL-TIME SPECTRUM ANALYZER

Learn more about your stereo system, and
how to get the most out of it, with this
useful tool. Roger Cota and Lloyd Addington

VIDEO SYNC SEPARATOR

This oscilloscope upgrade lets you really
see what those video signals look like.
Steve Pence

THREE HIGH-PERFORMANCE
SCANNER ANTENNAS

Pull in those signals that you've been
missing with one of these high-
performance designs. Loren Freburg
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VIDEO NEWS

Tomorrow’s news and technology in this
quickly changing industry.

David Lachenbruch
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Today’s satellite receivers.
Bob Cooper, Jr.
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All about the system that is revolutionizing
mobile telephone communications.

Marc Stern
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SERVICING VIDEODISC
PLAYERS

Part 4. This month, we
conclude our series on
videodisc players and how
to troubleshoot and
service them. John D. Lenk
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NEW IDEAS
Making electronic music.

HOW TO DESIGN MICROPROCESSOR-
BASED PROJECTS

Add some “intelligence” to your next
project. Tom Fox

DESIGNING WITH DIGITAL IC'S

Part 2. A look at CMOS and CMOS devices,
and the special handling that they require.
Joseph ). Carr

HOBBY CORNER
A simple antenna tuner.
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EDITORIAL DEPARTMENT
Art Kleiman, editor

L . : Brian C. Fenton,
technical editor
It never seems to fail: Those brand new speakers, that sounded so Carl Laron, WB2SLR,
wonderful in the showroom, sound so disappointing when you set associate editor
them up in your listening room. The explanation for that is simple: Robert A. Young, assistant editor
Your system has to be adjusted to accommodate your listening room. Julian S. Martin, editorial associate
An equalizer can help, but only if it’s adjusted properly to correct the Byron G. Wels, editorial associate

response of the loudspeakers. That's where our real-time spectrum Lk Dare GET Servicelad tor
analyzer comes in. It can turn the job of adjusting an equalizer from a Robert F. Scott,
frustrating one to an easy one. Find out more about it, including how e icondlcloexitor

to build it, starting on page 43.
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You touch. It holds.

$129* gets you the world's first It's the top model in the world cham- ~ FROM THE WORLD LEADER
handheld digital/analog pion Fluke 70 Series line — the first IN DIGITAL MULTIMETERS.
multimeter with “Touch Hold!" industrial quality autoranging multimeters

The Fluke 77 to combine digital and analog displays.
Its unique “Touch Hold”** function These tough, American-made meters fea-
automatically senses and holds readings,  fure a three-year warranty and 2000+

leaving you free to concentrate on posi- ~ hour battery life.
tioning test leads without having to watch So call now for the complete story on
the display. the Fluke 77 with “Touch Hold" Because
Then, when you have a valid reading, it if you don't deserve the world’s first, who
signals you with an audible beep. in the world does? FLUKE73  FLUKE75  FLUKE 77
The Fluke 77 is perfect for those test For the name of your distributor or a T T S
situations where accessibility is a problem, free brochure, call our toll-free hotline ok e i e e
or when extra care is needed for critical anytime 1-800-227-3800, Ext. 229. = e s
x Autorange Audible continuity Audible continuity
measurements. From outside the U.S., call 1-402-496-1350, Ext. 229. 0.7% basicGcacuracy  Autorange/range hold “Touch Hold” fundlion
2000+ hour baltery life 0.5% basic dc accuracy  Autorange,‘range hold
3-year warranty 2000+ hour battery life  0.3% basic dc accuracy
3-year warranty 2000+ hour hattery life
3-year varranly
Mullipurpose holster
i g:g?s;?m Lllrl?J list price, effective July 1, 1984
b3
0
as]
FLUKE 5
® ©
Copyright () 1984, John Fluke Mig. Co., Inc. All rights reserved. Ad No. 4701-77 g
CIRCLE 252 ON FREE INFORMATION CARD 5
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WHAT’S NEwWS

Comsat, Mitsubishi
announce agreement

Comsat Technology Products
(CTP), the equipment manufactur-
ing arm of Comsat Satellite Corp,
has signed a teaming agreement
with Mitsubishi Electric Corp of
Tokyo, Japan, to manufacture and
market low-cost, small-aperture
Ku-band earth stations for use in
high-speed document distribu-

tion and private data-networks.

Mitsubishi will produce the RF
portion of the terminals, and CTP
will be responsible for making the
digital, signal processing compo-
nents, and for integrating and mar-
keting the complete earth sta-
tions.

According to CTP president
A.W. Perigard, the introduction of
small-aperture, low-cost earth sta-

tions has led many U.S. compa-
nies to begin planning for large
electronic mail and data networks
to take advantage of the efficien-
cies of satellite communications.
The combination of Mitsubishi’s
price-competitive microwave
components and CTP's signal-pro-
cessing equipment and system in-
tegration, he believes, should
ensure the success of the venture.

New magnesium batteries hold promise for future

A dry cell with a shelf life of at
least five years and a voltage out-
put of 1.9 is promised as a result of
research in magnesium battery de-
sign culminating in a recent patent
application by ACR Electronics of
Hollywood, FL. In addition, the
new battery would have greater ca-
pacity for its size, lower internal
resistance, and a higher peak dis-
charge rate than present dry cells.

Magnesium’s greater tendency
toward chemical reaction—which
is the cause of its higher voltage—

v

NEW MAGNESIUM BATTERY features an “inside-out” construction. The positive element

also forms a protective layer on its
surface when the battery is idle.
This inhibits the “local action” or
spontaneous internal discharge,
that runs down a zinc-carbon bat-
tery when not in use. But this film,
which so greatly increases shelf
life, takes time to break down
when the circuit is “turned on.”
The delay can last as much as a
minute before the load breaks
down the protective film and cur-
rent rises to normal. A second
problem is that the chemical reac-

serves as both the center electrode and the battery can.

tion in the cell builds up gas,
which must be vented.

Research by ACR has reduced or
eliminated those problems. Anim-
proved electrolyte produces water
instead of gas, and other improve-
ments have reduced the “current-
on” delay to less than 0.3 seconds.

A unique feature of the magne-
sium batteries is their “inside-out”
construction. Instead of the nega-
tive zinc can, the carbon positive
element is cast in one piece to
serve both as container and
positive center pole. The negative
element is an extruded magne-
sium cylinder that fits con-
centrically between the center
carbon electrode and “can.” This
positioning also reduces the
length of the electrical paths in the
cells, reducing internal resistance.

Although magnesium batteries
have been used for some years in
special applications, such as ma-
rine markers and rescue lights,
and in several space programs,
they are not yet quite ready for
general consumer use. A number
of problems remain—among
which are adaption of radio equip-
ment or flashlight bulbs to the 1.9-
volt rating of the new cell. But it is
reasonable to suppose that we will
in time have a flashlight that can
remain idle in the car for years and
still supply top performance. R-E




New from B&K-PRECISION, for
telephone service, test and repair

COMPLETE TELEPHONE PRODUCT ANALYZER. A total
self-contained system for diagnostic testing,
servicing and calibration of corded and cord-
less telephones, answering machines and aufo-
matic dialers. Performs every test you'll ever need
to test and repair any phone product including
verification of pulse and touch-tone numbers,
measurement of frequency error and modula-
tion deviation. MODEL 1050 $1695

MODEL 1050 $1695

MODEL 1045 $395

TELEPHONE PRODUCT TESTER. For in-store con-
sumer or service use. Tests handset cord, phone
line cord, dial/redial functions, voice and dial
number levels, ring function and voice quality of
corded and cordless phones, answering ma-
chines and automatic dialers. MODEL 1045 $395

CORDLESS TELEPHONE TESTER. Provides full servic-
ing and calibration capability for base and port-
able phone units. All rf test and measurement
functions. Replaces expensive FM generators and
modulation monitors, yet performs all tests re-
quired for cordless phone system analysis and
repair, including full frequency testing and align-
ment. Generates all prior and recently approved
frequencies. MODEL 1047 $895
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MODEL 1042 $19.95

TELEPHONE LINE ANALYZER. Quickly identifies a
problem as external or in the phone itself. Tests for
condition of external phone line, phone line cord,
ring and line voltage levels and polarity. Easy to
use, no batteries or external power needed.
MODEL 1042 $19.95

These test instruments cover every possible level of service required for telephone products. They
are equally useful for training. The instruction manuails provided offer a comprehensive course of
training for service personnel and students. Call your nearest B&K-PRECISION distribufor for off-the-
shelf-delivery or additional information—or contact B&K-PRECISION.

o4 PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street » Chicago. Illinois 60635 - 312 889-8087
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VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

@ Here comes Super Beta. Around midyear,
Sony and other Beta VCR rnanufacturers are
scheduled to introduce “Super Beta,” a new
version of the Beta system, which is claimed to
achieve a 0% increase in picture resolution.
Super Beta recorders use standard Beta cassettes,
but shift the carrier signal frequency upward by
800 kHz resulting in a wider luminance
bandwidth for a sharper picture with more detail.
In addition, the system has special video noise
reduction and emphasis circuitry.

Super Beta produces a picture with more than
300 lines of horizontal resolution and about 45dB
signal-to-noise, according to Sony estimates. Thus
it falls short of the super-high-band VCR's
mentioned previously in this column as being in
the works. However, the picture is extremely
good, and it particularly excels for home editing—
demonstrations showed that a fourth-generation
Super Beta tape was at least as good as a second-
generation tape made on a standard Beta
recorder. The Beta group claims complete
compatibility—that is, tapes recorded on Super
Beta can be played back on standard Beta
recorders and standard tapes can be played on
Super Beta machines.

® More 8mm VCR’s. The first VCR's in the
new 8mm video format to be sold here were
combination camera-recorders, or cameorders, by
Fastman Kodak, General Electric, and Polaroid.
Now along come the first “separates”—tiny
portable decks designed for use with miniaturized
video cameras and with separate tuner-timers.

The little decks weigh about four pounds or so,
inecluding battery, and use the new 8mm
cassettes. The Sanyo unit, priced at $1,100,
including tuner-timer, has & two-speed switch to
double the playing time of a 90-minute cassette.
Canon's Canovision deck is priced at $900, the
companion programmable tuner-timer at $300.

® 35-inch color tube. The world’s biggest
direct-view color picture tube, a 35-inch model,
will be introduced in the United States this fall in
a new set by Mitsubishi. The TV console will sell
for around $3,000, but the company promises
future models at lower prices. The tube is 22.4
inches deep, weighs 110 pounds, has center
brightness of 170 foot-lamnberts with resolution
comparable to Mitsubishi's best 25-inch—330
lines horizontally on broadcast TV, 400 on video
input. Power consumption of the set will be 180
watbts as compared with 160 watts for
Miteubishi’s 25-inch models.

The largest picture tube in any set previously
offered in the United States was 30 inches in a
special Sony 35th Anniversary model console
produced in a limited run of 1,000 sets, retailing
at $10,000. The biggest tubes scheduled for
production in the United States measure 27
inches diagonally and won't be available until
19886,

® TV extenders. Two new gadgets are
designed to make it easy to add more TV sets to
your home without having to string up cable.
Rabbit, by Envision Systems, Santa Monica, Cal.,
conneets to a VCR’s video and audio outputs and
puts them on an FM carrier for transmission to
television sets throughout the house via the
electrical wiring. One transmitter and one
receiver cost $100, extra receivers are $40.
Quantec International, Salt Lake City, offers a low-
power transmitter that connects to the RF output
of a VCR, game, computer, or videodisc player and
is said to permit tuning on any rabbit-ear-
equipped TV set up to 40 feet away. R-E



ADVANCE ELECTRONICS
IS PROUD TO INTRODUCE
Beckrman [ndissterizl™ 9000 SERIES

HIGH PERFORMANCE PROFESSIONAL
OSCILLOSCOPES

9060 60 MHz e Dual Trace with
Delayed Sweep @ 1mV Vertical
Sensitivity ® 8 Traces ® 12KV
Acceleration Voltage e XY

Mode e Channel 1 Output @ 3
Vertical Inputs @ Service Manual
included

9100 100MHz e Dual Trace With
Delayed Sweep ® 1mV Vertical
Sensitivity ® 8 Traces ® =3.5nS Rise
Time @ 18KV Acceleration

Voltage @ XY Mode e Channel 1
Output @ 3 Vertical Inputs

| ENGINEERED SO THAT
SPECIFICATIONS ARE MET IN THE

| E!(IJEIA.E EI;IOT JUST ON THE DRAWING SPECIAL 3 YEAR EXTENDED WARRANTY*

Circuitmate™
model FG2 function generator.

® 7 Ranges:0.2Hzto2 e VCF Input.
MHz. e Variable/Fixed
% 2 e ® Outputs: Square, Attenuators.
e RCUITMATE R ——— Triangle, Sine, Waves @ Variable DC Offset
: and TgL Pulses. Control.
3 . ® Dut cle Control. ® [nversion Feature.
Circuitmate™ Ly
model UC10 universal counter.

® 5Hz to 100MHz. ® 20mV Input
e Two Input Channels. Sensitivity to 100 MHz.
® Measures Frequency, ® 4 Selectable Gate
Period, Frequency Times.
Ratio, Time Interval, ® 14 LED Indicators.
and Unit Count. e 3-Digit LED Display.

AVAILABLE NOW
CALL FOR PRICES

TOLL FREE HOT LINE THE TEST EQUIPMENT SPECIALISTS

E §00-223-0474 ADVA

212-730-7030
26 WEST 46ih STREET, NEW YORK, N.Y. 10036 _ ' a2 L (A /A




77 ° 0.3% Accuracy F I l | k
e Manual or
Autorange
¢ 10A + mA Range SERIES
* Beeper MULTIMETERS
e “Touch-Hold”
Function e Analog Display e Flota% Knob e Volis AC &
DC e Resistance to ¢ 32 MQ)e 10 Amps ¢ Diode
Test 3200 Counts ¢ Fast Autoranging e Function
Annunciators in Display ¢ Power-Up Self Test
* 2000 + Hour Battery Life w/ Power Down “Sleep
Mode” e New Test Leads * VDE & UL Approva

\9g™| 57995

WE CARRY A FULL

e
i . and free C70
IN STOCK NOW B st 79
Sale ends April 85 0 O/ A =
* U.070 Accuracy e 0.7% Accuracy
4%: DIGIT FLUKE] e kﬂl‘ft'g;::] Sé e Autorange Only
MULTIMETERS >
. Fm&uency measuements to e 10A + 300 mA S Amp Only
$3 49 00 L] ggom::summents gange
! s Ba .4%; 5 L]
., TORK S ety e 70 MHz Dual Time Base
¢ Relative measurements
Moon - s sem STt
8060A > INDUSTRIAL ' S

TRANSISTOR
TESTER

THE NEW

FLUKE 27 SEnlEs . MODEL DOES NOT
| WORLDS TOUGHEST METER ,, ., = .. B

[ ®m Works in-circuit when ¢ 500 u V/division cascade
others won't sensitivity
a * Four-input operation provides
® |dentifies all three tran trigger view on 4 separate inputs
sistor leads

* Alternate time base operation
= Random lead connection » Switching power supply delivers

m Audibly and visually in- F:jﬁ,;’ﬂ?e?g"hﬁy and sagulatiomiat

dicates GOOD transistor

CAPACITANCE METERS
= 5199%  5159% ]
MODEL 830 MODEL 820
= Automatically mea- = Resolves to 0.1pF
sures capacitance m 4 digit easy-to-read
from 0.1pF to 200mF LED display
® 0.1pF resolution B Fuse protected
B 0.2% basic against charged
accuracy capacitors

® 3 digit LCD display = Overrange indication
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BECKMAN'’S CIRCUITMATE °
ALL UNDER $100

AVAILABLE NOW. . ..

364 95

Circuitmate DM 20—

3% -digit, pocket-size

muitimeter; 0.8% Vdc

| accuracy, diode test,
hFE test, conductance, Ji

@l 10 amps AC and DC %=

569 95

Circuitmate DM-40 —
3% -digit multimeter;
0.8% Vdc accuracy,
diode test, auto-
polarity, auto-zero,
auto-decimal

The DM73 is the smallest digital
multimeter on the market. lts
?robe-style design makes it ideal
or taking measurements in hard-
to-reach test areas.

ranges, auto-polarity
auto-zero, auto-
decimal

79

3%:-digit multimeter;
0.5% Vdc accuracy,

*Small Size
*eComplete
Autoranging

diode test,continuit
beeper, 10 amps A
and DC ranges, auto-
zero, auto-polarity,
auto-decimal

Circuitmate DM-25—
3% digit, pocket-size
multimeter; 0.5% Vac
accuracy, diode test,
i capacitance, continuity
beeper, conductance,
10 amps AC and DC
ranges, auto-polarity,
auto-zero, auto-
decimal

...Quality and Performance
Beckman and 4'2 Digits...

_ True RMS

» S

ES
e $ 00
A A\.I'%LQE%VI

MODEL
1601

329995

» |solated 0-50VDC, continuously
variable; 0-2A in four ranges

¢ Fully automatic shutdown,
adjustable current limit

* Perfect for solid state servicing

BECKMAN does it
again...a true RMS
4% DMM wi1 year
calibrated cycle at

a 3% digit price.

5189

= Sine, square and triangle output

NEW

$3995

» Variable and fixed TTL outputs
Beckman « 0.1 Hz to 1MHz in six ranges
Circuit-mate in stock now . ::Isai;‘?g;ton range and function
DM10

= Typical sine wave distortion
under 0.5% from 1 Hz to 100kHz

76 %

1ne DM 77 gives you
the convenience of
autoranging plus 10

*“Touch Hold”

*Audible
continuity
checking

amps ac/dc

measurement
capability. You simply
select the function
you want, and the
DM 77 automatically
sets the required

range.

SUPPLIES

53290 9 mopEL 1650

* Functions as three separate
supplies

» Exclusive tracking circuit
* Fixed output 5VDC, 5A
* Two 0 to 25VDC outputs at 0.5A

* Fully automatic, current-limited
overload protection

FUNCTION GENERATORS

MODEL

SWEEP FUNCTION

¢ Four instruments in one package
— sweep generator, function
generator, pulse generator, tone-
burst generator

* Covers 0.02Hz-2MHz
= 1000:1 tuning range

* Low-distortion high-accuracy
outputs

TOLL FREE HOT LINE

3-0474

212-730-7030
26 WEST 46th STREET, NEW YORK, N.Y. 10036
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TVRO receivers and remote controls

AS WE BEGAN TO SEE IN LAST MONTH'S
column, the TVRO receiver of to-
day has changed greatly over the
past five years or so.

Take the IF portion of the re-
ceiver, for example. The basic re-
ceiver must develop a significant
“bulk gain” in the lowest IF seg-
ment—as much as 50 dB of gain at
70 MHz (in 1980). In the IF section,
we also find single-channel filter-
ing networks that eliminate (with
bandpass filter sections) any signal
energy on adjacent satellite chan-
nels. Up to 50% of the total re-
ceiver in 1980 was wrapped up with
parts in the IF segment.

The 1984/85 TVRO receiver uses
amplifier stages constructed from
a few IC’s; gone are the discrete
transistors, and associated re-
sistors and capacitors. The mixture
of coils and capacitors that once
made up elaborate bandpass fil-
ters have been replaced by SAW-
filter devices. As a result, today’s IF
stages may have only a dozen (or
fewer!) parts.

As we all know, fewer parts usu-
ally mean fewer dollars per re-
ceiver (in parts and labor). And any
reduction in parts typically results
in an improvement in mean-time-
between-failures and, eventually,
lower cost to the consumer. Be-
fore the end 0f 1985, we can expect
to see a complete single IC that
accepts the 70-MHz IF and “spits”
outdemodulated video and audio.

Enter remote control

The early TVRO terminals of
1979/80 not only lacked remote-
control capabilities, but they were
probably impossible to control
even locally (manually)! At that

* PUBLISHER, CSD MAGAZINE

FIG.1

time, all TVRO-system compo-
nents (dish mover, receiver, etc.)
were manufactured by different
companies, who made no effort to
make their respective products ca-
pable of communicating with the
other components that made up
the system.

TVRO dealer “Starter Kit"
available

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

You may obtain your TVRO Dealer
Starter Kit free of charge by writing on
company letterhead, or by enclosing a
business card with your request. Address
your inquiries to: TVRO STARTER KIT,
P.O. Box 100858, Fort Lauderdale, FL
33810. That kit not available to individuals
not involved in some form of electronics
sales and service.

BOB COOPER, JR.*
SATELLITE TV EDITOR

That meant that every function
was separate, requiring separate
(unrelated) pieces of hardware to
accomplish each task. For exam-
ple: Channel selection was one
function; audio selection was an-
other (although the circuitry might
have been located in the receiver
cabinet); fine tuning was a sepa-
rate function (within the basic re-
ceiver); polarity selection was
another function, and satellite se-
lection, yet another.

As TVRO systems progressed,
synthesized tuning eliminated the
need for amanual fine-tuning con-
trol, and memories made audio
subcarrier tuning a thing of the
past—you tuned it but once when
the receiver was first set up. Polar-
ization selection also went away
when receivers were either “hard
wired” or equipped with memory
tied to the receiver’s channel-se-
lection switch. That allowed the
correct polarization to be automat-
ically selected when a new chan-
nel was tuned.

Now we're left with satellite se-
lection and the basic channel se-
lection. In many modern re-
ceivers, those two functions are
combined into a single step; you
tell the receiver what satellite you
want and which transponder
(channel) all in a series of strokes
on a keypad. The receiver’s memo-
ry, interfaced to the antenna drive
unit, along with polarization
switching does it all for the user.
The system can be infrared con-
trolled or (UHF) wireless or hard-
wire controlled.

What's available

A number of receiver packages,
like those from Arunta and Con-



ECG” LED Lamps

Philips ECG has LED lamps in
shapes and sizes for virtually any
application. They're available in
round, rectangular, triangular and
square shapes. They come in red,
vellow, green, or even in two col-
ors. And there’s a choice of clear
and diffused reds. Some have jew-
elled lenses. And some are even
available as flashing LEDs with the
flasher circuit built in.

In addition, long-life, shock-
resistant, vibration-resistant, LED
replacements for incandescent
cartridge indicator lamps are also
available in red, yellow or green.
Common applications: All LED
indicator applications. LED car-
tridges are ideal replacements for

cartridge-type incandescent lamps.
CIRCLE 297.0N FREE INEORMATION

ECG® High-Voltage
Rectifier and Voltage
Divider Network

Philips ECG’s ECG568 is a high-
voltage rectifier used in Sanyo and
Sears TV sets to supply high volt-
age to the picture tube. It also
contains a voltage divider network
which supplies focus voltage to the
picture tube.

Common applications: For use in

television service and repair.
CIRCLE 298 ON FREE INFORMATION CARD

EMF® Transient Voltage
and RF Interference
Suppressors

EMF transient voltage surge sup-
pressors by Philips ECG clamp
voltage spikes on 120 VAC line to
levels safe for all electronic equip-
ment. They can handle up to 40%
greater surge current than other
suppressors. Single outlet sup-
pressors are available in both two-
and three-prong versions.

The multiple outlet EMF315
incorporates both a spike suppres-
sor and a PI filter to suppress
RF interference on the AC line.
RF interference causes audio and
video degradation and causes
digital equipment to function
imperfectly.

Common applications: Electronic
equipment such as hi-fi and tele-
vision, stereo, computers or other
line-operated electronic equipment
subject to voltage surges and radio
frequency interference from the

AC line.
CIRCLE 299 ON FREE INFORMATION CARD

e
s

ECG® A-STAT Material
Philips ECG has two sizes of
anti-static foam that will prevent
damage to semiconductors from
static electricity. The A-STAT 12
measures 12" x 12" and is perfect
for bench use. The A-STAT 2
measures 3" x 5" and can be car-
ried in the tool box. When semi-
conductors are kept in A-STAT
foam, static electricity is shunted
through the foam instead of into
the semiconductor, where it could
have caused damage.

Common applications: Essential
for semiconductor protection on
the workbench or in the field.

CIRCLE 271 ON FREE INFORMATION CARD

The one thin
that you

we make
to

replace every year.

Your new Master Guide will be looking
as dog-eared as the old one before long.
Because this year the Master Guide has
been expanded to include more than
400 new products and almost 25,000
new cross references. The Master

Replacement Guide for 1985. 656 pages.

Over 3,500 different ECG devices that
provide replacement coverage for more
than 227,000 industry types. And every-
thing in the book is cross-referenced

so you can find what you're looking for
fast, and be sure it fits. Plus, everything
we make meets or exceeds the original

JEDEC or application specs. So it

The new and expanded E'Semiconductors Master Guide.

works. It's the only book you'll need.
But you'll need a new one every year.

To get a copy of the new Master
Guide, go to your nearest Philips ECG
distributor. For his name and location,
just call: 1-800-225-8326 (in Mass.,
617-890-6107).

If it's ECG, it fits. And it works.

PhilipsECG

A North American Philips Company
Dedicated to Excellence.
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ifer, have the complete control sys-
tem built into the basic receiver.
Intersat and Arunta provide hand-
held remote-units that allow full
system control from your favorite
easy-chair, or any other place with-
in “sight” of the receiver.

The makers of the more sophis-
ticated dish-mover systems, re-
cognizing that not all receivers are
equipped with remote-control ca-
pabilities, designed expandable
dish-control units—Ilike the
Tracker 1V, from Houston Tracker

Systems—that offer remote con-
trol. (See Fig.1.) Such units feature
(UHF wireless) remote control
over the antenna-drive system
that, with dealer-installed interfac-
ing, allow otherwise unavailable
full system remote-control.

Like any relatively high-end
package, such frills do not come in
at low-end prices. And that has
created a far broader marketplace
for TVRO systems than existed
back in 1979/80. Let’s take a quick
look at what you get in the various

SATELLITE TV/

The First

Five Years!

THE MOST COMPLETE report on the mushrooming
home ‘TVRO' industry ever compiled, written as only the
‘father of TVRO' could have prepared. More than 1000
pages (!) tracing the complete story of home TVRO,
lavishly illustrated with equipment photos, schematic
diagrams, equipment analysis reports. Bob Cooper,
the first private individual to own and operate a TVRO
(1976) has collected and polished hundreds of indi-
vidual reports into a unique ‘collector's edition’ which
clearly explains the TVRO phenominon in North Amer-
ica. From Coop's first 20 foot ‘monster’ dish to the
present day 5 foot ‘C-band' TVROs, the fascinating
growth of TVRO equipment and its legal status unfolds
for you.

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

NAME

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

COMPANY

Wy ADDRESS
| CITY

STATE ZIP

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

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

home TVRO-system price
ranges—from low-end, no-frills
packages to the more sophisti-
cated high-end systems.

Price range

Starting with the least expensive
install-it-yourself systems, the
market starts off with packages
that feature 4.5-6-foot antenna
dishes, equipped with non-
motorized mounts and simplistic
electronics that retail for just un-
der $1,000 ($995) in many sections
of North America. Many market-
ing experts feel that such systems
may be the wave of the future (of-
fering 20 to 30 channels of satellite
TV to the “average” user.)

The next sizable range of sys-
tems comes in at around $1995.
These systems (usually dealer-in-
stalled) are simply slight upgrades
of the no-frills packages. The sys-
tem may contain a slightly larger
antenna with polar-mount, and
hand-operated dish mover. Deal-
ers who know what they are doing
seldom install the lower priced
system.

Then we have the motor-driven
systems—priced in the $2995 re-
gion—that feature higher-quality
receivers, but few remote-control
functions. An industry study in the
late spring of 1984 showed the aver-
age system selling for just under
$3000 nationwide.

Now we come to the high-end
packages, selling for as high as
$5995 in some parts of the country,
that feature full remote control, re-
ceivers with memory, and stereo
audio, with all the frills and do-
dads that American and Japanese
engineers have been able to
create. Between the low-end and
high-end price ranges
($995-$5995), there is an extremely
wide selection of systems. Next
time, we'll see how all of what has
happened shapes up in the mar-
ketplace. R-E

Danny



Electricity and water don't mix. At All the Heavy Duty series rotating the function selector knob.

least not in our Heavy Duty Digital ~ meters measure up lo 1000 volts You'll find these features in

Multimeters. Because these Oops AC and 1500 volts DC, with full a full line of Heavy Duty DMMs

Proof” instruments are protected overload protection to those that offer a 4% digit readout,

by a system of seals to ensure maximum voltages even on the 0.05% VDC accuracy, a 10-amp

contamination-free dependability lowest range settings. Overload current range, a 2000-hour battery

in even the cruddiest conditions. circuitry also provides transient life, diode test, true RMS and tem-
Other abuse-proof features protection to 6KV on all voltage perature measurement. All this and

include the best mechanical pro- ranges and up to 600 volts on all a no-questions, one-year warranty.

tection ever built into a precision resistance ranges. You'll want to try one out,

Digital Multimeter. In fact, every We also invented a unique, of course, so drop into

one of our Oops Proof multi- long-life rotary switch for our your nearest elec-

meters will survive a drop from Digital Multimeters. You can actu- tronics distributor

ten feet onto a concrete surface! ally feel the difference just by and drop one.

our lips are sealed.
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NRI Trains You At Home—As You Build

GET THE KNOW-HOW
TO REPAIR EVERY
GOMPUTER ON THIS
PAGE... AND MORE.

IBM is a Regl d Trad rk of

Epson is a Regl d T of Epson America, Inc.

Apple and the Apple logo are Regi Trad of Apple Comp Inc.
Compaq Is a Registered Trademark of COMPAQ Computer

Corporation.

£11984 ATET Technologles, Inc.




Your Own IBM-Compatible Computer

Learn the Basics the NRI
Way-and Earn Good
Money Troubleshooting
Any Brand of Computer
The biggest growth in jobs
between now and 1995,
according to Department of
Labor estimates, will occur in
the computer service and
repair business, where
demand for trained tech-
nicians will actually double.
You can cash in on this
opportunity—either as a full-
time corporate technician or
an independent service-
person—once you've learned
all the basics of computers the
NRI way. NRI's practical
combination of “reason-why”
theory and “hands-on”
building skills starts you with
the fundamentals of
electronics, then guides you
through advanced electronic
circuitry and on into computer
electronics. You also learn to
program in BASIC and
machine language, the
essential languages for
troubleshooting and repair.

You Build—and Keep-

a Sanyo MBC-550-2

The vital core of your training
is the step-by-step building of
the 16-bit Sanyo MBC-550-2
computer. Once you've
mastered the details of this
state-of-the-art machine, you'll
be qualified to service and
repair virtually every major
brand of computer, plus many
popular peripheral and
accessory devices.

With NRI training, you
learn at your own conven-
ience, in your own home. You
set the pace—without class-
room pressures, rigid night-
school schedules, or wasted
time. You build the Sanyo
MBC-550-2 from the keyboard

up, with your own personal
NRI instructor and the com-
plete NRI technical staff ready
to answer your questions or
give you guidance and special
help whenever you need it.

Learn MS/DOS
Operating System

Praised by critics as the
“most intriguing” of all the
IBM-PC compatible com-
puters, the new Sanyo uses the
same 8088 microprocessor as
the IBM-PC and features the
MS/DOS operating system. As
aresult, you'll have a choice of
thousands of off-the-shelf
software programs to run on
your completed Sanyo.

Your NRI course includes
installation and trouble-
shooting of the “intelligent”
keyboard, power supply, and
disk drive, plus you'll check
out the 8088 microprocessor
functions, using machine
language. You'll also prepare
the interfaces for future
peripherals such as printers
and joysticks.

Your NRI course
includes the Sanyo
MBC-550-2 Computer
with 128K RAM, monitor, disk drive, and
“intelligent” keyboard; the NRI Discovery
Lab®, teaching circuit design and
operations; a Digital Multimeter; Bundled
Spread Sheet and Word Processing
Software worth $1500 at retail—and more.

100-Page Free Catalog
Tells More

Send the postage-paid reply
card today for NRI's big 100-
page color catalog on NRI's
electronics training, which
gives you all the facts about
NRI courses in Micro-
computers, Robotics, Data
Communications, TV/Video/
Audio Servicing, and other
growing high-tech career
fields. If the reply card is miss-
ing, write to the address below.

”ﬁ’ SCHOOLS

McGraw-Hill Continuing

Education Center LK
3939 Wisconsin Avenue, NW  €ys
Washington, DC 20016 CHll

We'll Give You Tomorrow.
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LETTERS

INTERFACING THE ZX81

This letter is in response to the
article “Interfacing the ZX81,” (Ra-
dio-Electronics September, 1984).
The article makes the following
statement in reference to interfac-
ing arelay to a microprocessor sys-
tem: “The disadvantage of this
configuration is...mechanical re-
lays that can be controlled with
logic-levels signals typically can

only handle loads up to 0.5 amp at FIG. 1

120 volts.” While that is what I'd

WRITE TO:

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

stores for peanuts. While it is true
they do not all operate at five volts,
by the circuit shown in Fig. 1, |
have been able to control various
relays with coils of 5-30 volts DC.
That circuit will energize the relay
(orotherload) ifalogic one is writ-
ten to the base of Q1 via a 8155,
8755, etc.

The first step is to determine the
collector current, |, required.
That, of course, is simply the cur-
rent needed to energize the relay.
To be on the safe side, choose a

call a close guess (assuming you
use a relay with a coil voltage of
five volts), the following circuit
may be helpful to readers who

have a variety of relays available.

In my area of the country there
are many high current relays
(3-10+ amps) available at surplus

value that is twice that for |.. Pick
an NPN transistor that will satisfy
that requirement, and use that

RADIO-ELECTRONICS

n
(=]

PRICE SLASHERS

CONVERTERS

|/
ONLY $530°°  Cm—— / -‘
FACTORY .
REFURBISHED ————— :

¢ 60 Channel Capacity » TV On-Off Feature
e PL.L. Tuning ¢ Infra-Red Wireless
* 6 Channel Memory Remote Control

OTHER MODELS ALSO AVAILABLE
Jerrold JRX-3 $49.95* Jerrold DRX-3 $69.96"
Jerrold RSC-3 $39.95°
* Reconditioned Units With 30 Day Warranty

VIDEO SWITCHERS

DW42K DW6E3K
$49.95 $74.95
* MasterCard & Visa Add 5% * Special Price on New Factory

* Checks - Allow 14 Working Days Fresh Units - $69.95
* Freight Charges: Sent Collect . %‘B"a”t{ Not \'.q-’alicl_Afrer
* Order 20 or More - Freight Prepaid RS 2rom. Hecelpt

Phoenix Electronics

1 Midwood e Allendale, NJ 07401
(201)848-8229

Protect PCB’s
During Wave Soldering!

Chemask is the peelable latex based solution that prevents sol-
der from adhering to component-free holes, gold fingers, switches,
pins, posts and edge connectors. It's non-staining, leaves no
residue, and is stable to rosin and water soluble fluxes, cleaning
solutions and contact with molten
solder to 510°F, 266°C.

Pin-pointing applicator applies
Chemask exactly where you need it.
It dries in just 30 minutes and stays put
without “creeping” until you're ready
to simply "lift and peel’. Whether
removed immediately or lefton to pro-
tect through assembly operations, it
always stays pliable.

Send for literature and sample today

& Chemtronics Inc.
681 0ld Willets Path
Hauppauge, NY 11788
800-645-5244
In NY 516-582-3322

SRED Rag
— b
- o
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Others say, ““Buy this or that and it will double your production or, your money back in thirty
days’. But the fact is, when it comes to troubleshooting start up, shut down, hi-voltage, or
any type of flyback related problem - - - including open or shorted B+ paths-for video, ver-
tical, audio, chroma, matrix, tuner circuits, etc., any circuit that relies on flyback generated
B+ voltage or, any type of a dynamic short in a CRT - - -in any set that uses a horiz output
transistor (any brand, any age, any chassis that you can come up with);

JUST ONE

SUPER TECH

WILL OUT PERFORM ANY AMOUNT OF OTHER EQUIPMENT
BY SEVEN TO ONE

$10,000 CHALLENGE

Let a third party choose 24 various brand TV sets that have bonifide major problems in any of the above cir-
cuits. Let our competitor bring all of the test equipment that he has ever sold, as well as his entire engineer-
ing staff. If one man with a Super Tech can't troubleshoot 21 of these sets down to circuit level faster than
their entire team can do likewise to just three sets, we will hand them $10,000 in cash. If they get beat, they
give us permission to publicize the results! This offer is not limited to our competitors. Factory engineering
teams or anyone else for that matter is welcome to try. The one using the Super Tech won't even need a
schematic!! Are we serious about this challenge? - - - You bet we are ! |

THE ABOVE FIGURES ARE CONSERVATIVE!

In about 15 seconds, you can hook up a Super Tech to almost any TV set. All you do is pull the horiz output
transistor, plug Super Tech into the empty socket, then make one ground connection. In the time it takes to
push four buttons, you know exactly which circuit has failed with 100% accuracy! (That's 9 points of the game
when you're working on late model sets.)

THE ENTIRE TEST --- INCLUDING HOOK-UP
TAKES ABOUT 30 SECONDS!!

SHOULDN’T YOU BE USING A SUPER TECH
AT ONLY $995°°---CAN YOU AFFORD NOT TO?

Call and give us your Visa or Master Charge card number. We'll send your Super Tech prepaid. Use it for
thirty days. If Super Tech doesn’t do everything we say it will, send yours back and call your bank to cancel
the sale. You have nothing to lose! The thing is, if we can only get a Super Tech in your hands, it will make
your job so much easier, you won't even consider being without it. The manual that comes with your Super
Tech even explains how the circuit that you are working on operates. C.0.D. orders welcome, prepaid orders
deduct 5%.

DIEHL ENGINEERING < Ph. (806) 359-1824

6004 Estacado Lane ¢ Amarillo, TX 79109
CIRCLE 269 ON FREE INFORMATION CARD
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transistor’s base current, lg, and
beta, h;., to determine thevalue of
Rg- That can be found from:

lg = lc/hge

Rg = Vi /lg
where V, is the worst case logic
voltage. For TTL circuits, the value
of V, is 2.5 volts.
ROBERT PARENT
Boyceville, WI

“How to Repair PC Boards,” by
Robert Grossblatt, (Radio-Elec-

tronics, July 1984) was an interest-
ing and helpful article on repairing
damaged PC boards. However,
preferably one should try not to
damage a PC board, thereby
avoiding the repair tasks outlined
in your article. We have found,
from experience, that a lot of
damage to PC boards is caused by
inconvenient desoldering meth-
ods, especially those that use an
idling soldering iron and excessive
temperature influence over a pro-
longed period of time while re-

Texas Instruments Understanding Series.™

Books ahout today’s science
and technology...for everyone.

Only $14.95 each.

Novice, professional, technician or
hobbyist, there’s an Understanding
Series title just for you. Each book
is a self-contained volume that takes
you through the material step-by-
step. For the newcomer, it's a quick
and easy way to learn. Practitioners
will find it an ideal way to catch up,
keep pace and review. You'll like the
look, too. These editions will make
attractive additions to any reference
library. Information-intensive, with
color illustrations, they're easy to
read. And marginal notes speed and
simplify summary or review. The
Understanding Series. Exciting, time-
ly subjects in an inviting new for-
mat. Check your choices on the
coupon and mail it, today.

i3
TEXAS
INSTRUMENTS

Creating useful products
and services for you.

Please send me the following titles
@ $14.95 each:

# of copies
Understanding Automation Systems LCB8472
Understanding Automotive Electronics LCB8475

Understanding Computer Science LCB8452
Understanding Data Communications LCB3483
__ Understanding Digital Electronics LCB8471
_____ Understanding Digital Troubleshooting LCB8473
_ Understanding Microprocessors LCBB451

Understanding Telephone Electronics LCBB8482

Understanding Communications Systems LCB8474

Understanding Solid State Electronics LCB8453

Mail to:

Texas Instruments Incorporated
Information Publishing Center
P.O. Box 225474, MIS 8218
Dallas, Texas 75265

Name,

Address.

Ciy

State. Zp

Add $1.25 per book, postage and handling. Prices subject to change without notice.
Enclose check or money order with sales tax (except AK, DE, NH, OR). Foreign orders must be in U.S. dollars and include

shipping charges. Sorry, no phone orders.

© 1985 Texas Instruments incorporated
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moving components.

A product that might be of help
to your readers is desoldering
braid. Desoldering braids, well
known in industrial applications,
and to do-it-yourself electronics
hobbyists, do avoid many prob-
lems. The desoldering braids al-
low only a gradual increase of the
temperature level when the de-
soldering operation is being
made. The solder joint is “pro-
tected” by the original cold wick
and the laminate therefore is not
exposed to severe heat stress.
ERNEST SPIRIG, PRESIDENT
S.A.T. INC.

Agawarm, MA

The article “Build the Tele-Toll
Timer”, published in the
November 1984 issue of Radio-Elec-
tronics, listed the address of Men-
dakota Products, Ltd., supplier of a
kit of parts for the project, as PO
Box 20HC, 1920 W. Common-
wealth Ave., Fullerton, CA 92633.
Readers may now write to Men-
dakota Products Ltd. at their new
address: PO Box 2296, 1001 W. Im-
perial Highway, La Habra, CA
90631.—Editor

There are a couple of interesting
items in your November issue.
One is the Editorial. The problem
reminds me of the one some years
ago with garage-door openers.
That was solved by having an ar-
rangement where an individual
code was picked by each user. Ap-
plication of that method to VCR’s
might be a little more difficult, but
it can be done. That method could
also solve another potential prob-
lem: If | have two VCR’s in the
same location, and they are of the
same make, how can | select one
of the two to the exclusion of the
other? That would not be solved by
standardization of codes, as you
suggest, but might be if | could
choose the codes myself.

The other item is in “Video
News.” The statement is made that
the service record of VCR's already
compares with that of color TV. If
this is true, why aren’t the man-
ufacturers more generous with
their warranties? Color TV’s come
with a one-year warranty on the set

continued on page 26



$S-5709, THE ALL-NEW 3-INPUT 6-TRACE
40 MHz OSCILLOSCOPE FROM IWATSU

m H and V axes accurate to within =2 %

® CRT with 12 kV accelerating voltage for bright traces

® Three input channels, six traces: an enlarged delayed
sweep waveform can be displayed for each channel for a
total of 6 simultaneous traces. Each channel has its own
position control.

® Maximum delay jitter of 1/20,000

m Fastest sweep rate of 10 ns/div

m Jitterless circuitry for stable high frequency signals
observation.

® High sensitivity: 1 mV/div

m CH 1 signal output: 50 mV/div (into 50 Q)

u High-stability calibrator with frequency and voltage
accurate to within &1 %.

B Stable observation of video signals possible

8 Traces do not shift when the attenuator is switched

® Pushbutton controls for easier operability and improved
reliability.

®m Accuracy guaranteed in temperatures ranging from 10 to
35°C (50 to 95°F).

m Variable holdoff for triggering when observing complicated
waveforms.

® FIX triggering

= Beam finder

25 ]%T_BU] ~

® Frequency response extends ® Superb trigger sensitivity
beyond 40 MHz rating freezes even low level signals.
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FREQUENCY(Hz) FREQUENCY{Hz)

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

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

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

= Wide range of optional extras for more diverse applications.

® Compact and lightweight: 282W x 152H x 403D mm
(11-1/8" x 6" x 15-7/8"), 7.2 kg (15.9 Ibs).

IWATSU INSTRUMENTS INL..

430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201) 935-5220 TLX: 7109890255
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EPolaroid DS-34

Now you can get an instant
picture in black & white or color
from any oscilloscope screen.
Includes CRT hood.

*Large hoods also available to fit
computer terminals and CAD/
CAM screens.

$369.00

POWER SUPPLIES

GLOBAL SPECIALTIES
TRIPLE OUTPUT POWER SUPPLY

S R

MODEL 1301 $219.00

Fully regulated triple output
Fixed 5VDC, 1A

V1 +5VDC to 18 VDC .5A

V2 —5VDC to 18 VDC .5A
Fully automatic current limiting

LA B

/Ar ELECTRO INDUSTRIES, INC
) '

Precimion Test Instruments

DC POWER
SUPPLY

$125.00

-aee T
MODEL 3002A/0-30 ¥DC/0-2A

s NG TRIPLE OUTPUT

POWER SUPPLY

MODEL 1650 $3.|9.U|]

@ Functions as three separate

supplies

Exclusive tracking circuit

Fixed output 5 VDC, 5A

Two 0 to 25 VDC outputs at 0.5A

Fully automatic, current-limited

overload protection

+ and — terminals of each output

are fully isolated, in all modes

® All three outputs may be con-
nected in series or parallel for
higher voltage or current

P, rroBE  Oscilloscope Probes

MODEL ATTENUATION  BAND WIDTH (MHZ) PRICE
2904 10X 100 $35.00
2901 10X/1X 100/5 $39.00
2205 10X 250 $59.00
2960 10X 60 $30.00

Instruments Corporalion

H
Audio Sine/Square .“ :

Wave Generator
® Distortion from <0.03%
® 10 Hzto 1 MHz

$259.00

LAG-120B

o4 PRECISION

FUNCTION
GENERATOR

MODEL 3010 $189.00

® Sine, square and triangle output

® Variable and fixed TTL outputs

® 0.1 Hz to 1 MHz in six ranges

e Typical distortion under0.5% from 1 Hz to 100
KHz

® Variable DC offset

e VCO input for sweep tests

\IZ

MULTI-
FUNCTION 7
COUNTER £

MODELWD-755

8 Digit LED Display $2 59- []0

Period Measurement 5 Hz to 2 MHz
Totalizes to 99,999,999 Plus Qverflow
Frequency Ratio Mode

Time Interval Mode

Switchable Attenuator & Low Pass Filter

5 Hz to 125 MHz

2000000

VARIABLE
TRANSFORMER

$145.00

MODEL 3PN1010Y

RAG CARRIES THE COMPLETE STACO
VARIABLE TRANSFORMER LINE

CALL US WITH YOUR REQUIREMENTS.

DIGITAL CAPACITANCE METER

e Battery operated

e 3% digit LCD display

e Range 1 PF to 2,000 UF

® 0.2% basic accuracy
GLOBAL

MODEL 3000

$139.00

CALL US TOLL FREE

1-800-732-3457

B Master Charge
B VISA® COD

B Money Order @ $251.00 to $600.00 ............. $6.50
IN CALIFORNIA TOLL FREE RiCheck bt b b o
1 .800.27 2-4225 COD's extra (required 25% deposit) over $1000.00................. $15.00

$0 10825000, .....vcvuuniininn. $4.50

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

VSmith @HITAGH!
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SCOPE SPECTACULAR

@HITACH

Hitachi Denshi, Ltd.

PORTABLE OSCILLOSCOPES

$461.00

MODEL V-212

DC to 20 MHz, 1 mV/div, Dual Trace
Features 6” Rectangular CRT

Full 2 year parts and labor warranty (w/two
X10 probes).

MODEL V-222 $536.00

DC to 20 MHz, 1 mV/div, Dual Trace, D.C. offset for
DMM Output, Verticle Mode Trigger
6" CRT (w/two X1/X10 probes).

MODEL V-422

$694.00
DC to 40 MHz,

other features same as V-222 (w/two X1/X10 probes)

Model V-1050F shown .

MODEL V-1050F $1276.00
DC to 100 MHz, .5 mV/div, Quad Trace, Delayed
Sweep, Full T.V. Triggering, alternate time base
(w/two X1/X10 probes)

MODEL V-650 $956.00

DCto 60 MHz, 1 mV/div, triple trace, delayed sweep,
Full T.V. Triggering, variable trigger hold-off

CIRCLE 254 ON FREE INFORMATION CARD
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MODEL §8-5705
DC to 40MHz

PORTABLE OSCILLOSCOPES

$899.00 o s $1695.00

FLUKE 5 GGLOEM SPECIALTIES HHM E =

AREE MASTER

$535.00

MODEL $S-5702

DC - 20MHz, 5 mV/div
Dual trace

6 inch rectangular internal graticule
CRT.

Includes 2 each x1/x10 probes and
full factory warranty; 2 years on parts,
labor and CRT.

Vertical and horizontal deflection
accurate within £2%. CRT accelera-
tion voltage 12KV. 3 channels,

6 traces. High precision calibrator
(£19%). Fastest sweep rate: 10 ns.
High sensitivity 1 mv/div

CH1 signal output

Beam finder

Delayed sweep

Alternate time base

2 ea. X1/X10 Probes

DC to 100MHz (typically over

120 MHz), 5 mV/div, True 4 channel
input, eight trace, Delayed sweep,
alternate time base, CRT acceleration
voltage 20 KV, (w/saddle bag, front
cover, 2 ea X1/X10 probes).

MODEL 5711D $2495.00

(6711 with counter and DMM).

EPolaroid Shimpo  Sinpcy PRIMELINE €3SALD \II
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LETTERS

continued from page 22

and two years on the picture tube.
Audio recorders also usually have
a one-year warranty. That contrasts
with the “generous” 90 day one for
the VCR’s. In recent years models
thatare programmable for three or
more weeks with up to eight pro-
grams have become available. In
fact, | believe some new ones

claim one year. If the three-week
capability is defective, the buyer
cannot be sure in less than six or
eight weeks, if he makes careful
tests. Then there is the time spent
in servicing, and then again time
to test, as well as the need to check
all the other functions. | don’t be-
lieve most purchasers expect to
spend a lot of time trying out the
special features. |t seems that a
one-year warranty would be fairer.
DAVID C. HESS

Downers Grove, [L

Because they are built to last...
Global breadboarding sockets

are guaranteed

For more than a decade, Global Specialties' solderless
breadboarding has set the standard for quality, durability

and dependable performance. Now, we offer a
lifetime guarantee. If a Global breadboard-

ing socket fails to perform according to your
needs, you merely retumn it to Global Spe-
cialties. We will send you a replacement free
of charge. No questions asked.

This unconditional guarantee is offered
because our breadboarding sockets provide
outstanding performance, indefinitely. All of
our sockets are made in the United States in
our own factory, employing the latest equip-
ment, manufacturing methods and quality
control procedures. Each socket and bus
strip is molded of high quality plastic mate-
rial to provide superior strength and dura-
bility. Precision-formed contacts and
tie-points made from nickel-silver assure
excellent contact every time.

Seven sockets and three bus strips

are included in our QT Series. Our new UBS-100
and UBS-500 models and our Experimentor line
include socket and bus strip contact arrangements

in single modular breadboards.

The industry’s largest selection, unmatched
quality and economy have eamed Global solder-
less breadboarding sockets the reputation for being
number one with professionals, hobbyists and stu-
dents. Now, the unconditional lifetime guarantee is

for a lifetime.

b og

your assurance that when you buy from Global you receive maximum durability and trouble
-free performance. Unlike some manufacturers who require that you purchase by mail, our
nationwide network of distributors permits you to see and inspect our products before

you buy.

See your electronics distributor or for the name of your local distributor, call our . . .
Customer Service Department, toll-free 1-800-572-1028.

Introducing the UBS Series

Two new solderiess bread-

| boarding sockets have been
i 1. added (o the Global line. The new

f UBS-100 is now the largest socket
in the ling, with 840 tie-points and
the smalier UBS-500 has 430 tie-
points. Each includes two rows of
bus strips on each side for power
and ground connections and the
UBS sockets are made of the
highest grade plastic material to
Insure maximum resistance fo
warping and breaking.

&

GLOBAL SPECIALTIES
An Interplex Electronics Company

70 Fulton Terrace
New Haven, CT 06512-1819
(203) 624-3103 TWX: 710465-1227

Europe: Phone Saffron-Walden,
England, 0799-21682, TLX: 817477
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ADDITIONAL BATTERY
INFORMATION

As a Reliability Engineer for a
minicomputer manufacturer who
uses large quantities of lead-acid
type rechargeable batteries, | en-
joyed seeing the articles on “Re-
chargeable Batteries” (Radio-Elec-
tronics, September and October
1984). My experience has been
with lead-acid “gell cell” and “sea-
led lead-acid” types, which are
also manufactured by Globe-
Union and Gates in addition to the
sources you listed. | wish to con-
tribute additional information.

Safety: Firstand foremost, those
batteries have very high current ca-
pacity and, if shorted, will cause
the shorting conductor to heat to
the point of melting or ignition.
The battery may melt the object
across the terminals, may explode,
or ignite any flammable materials
nearby. Never use hot-melt glue,
cardboard, or similar flammables
to fabricate batteries from lead-
acid cells. Use extreme care to pro-
tect exposed terminals from acci-
dental contact across metal sur-
faces (including metal shelves and
table tops.) Batteries or cells short-
ed in this manner are usually de-
stroyed in seconds.

Shelf life: Shelf life is long on
lead-acids, but not infinite. Our
procedures call for six-month test-
ing of shelf-stored batteries and
recharging if the battery measures
below 2.0 volts per cell (2.15 volts
per cell is considered full charge
and 1.5 volts after storage is unusa-
ble and will not recharge.) Shelf
life is best insured by fully charg-
ing any battery prior to prolonged
storage, generally at a 24-hour
charging rate, and by maintaining
a temperature suited to shelf stor-
age. Six months is the shelf figure
normally used at 75°F or room tem-
perature. That figure is greatly ex-
tended at lower temperatures
such as 40-50°F or reduced at ele-
vated temperatures of 90-100°F.

Usage: Another point about
lead-acids: If they are used in a
deep-discharge cycle, recharging
must begin within six hours of the
discharge time. Most batteries
held in deep discharge for longer
periods cannot be recharged and
must be replaced.

JAMES V. GREER
Perkin-Elmer Oceanport, N/ R-E
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Alden Model 9321
Weatherchart Recorder

Keep an eye on the weather
with this chart recorder. It’s
available in kit form, too.

CIRCLE 5 ON FREE INFORMATION CARD

DOES YOUR MIND COME TO ATTENTION
when you hear weather reports of
storms brewing at sea? If you are
an avid sailor, or you're just into
weather forecasting as a hobby,
you need to know all there is to
know about what's happening
“out there.”

One way to keep track of the
ocean’s surface weather, ice for-
mations, the condition of the Gulf
Stream, or anything else having to
do with the ““big ponds,” is
through the Alden model 93217
Weatherchart Recorder (Alden
Electronics, Washington St., West-
borough, MA 01581.)

This unique, line of 12 lightweight and
comfortable precision cufters, pliers and
crimpers are specially adapted to meet

the demanding requirements of the

elecfronic indusfries. All the tools feature
custom contoured ribbed handles which
provide a non-slip gripping surface, and
specially designed lifetime return springs

which eliminate operator fatigue.

—7
<20
— 13 e

® Flush cutters

Precision Pliers,Cutters -semiusnoutes

e Reverse cutters

and c:lmpers e Cutter/crimper

e Cufter/bender
e Pliers

3455 Conner Street, Bronx, New York, 10475, USA  BTaTE WIS {8 (G
Telex 125091 OK NYK Telex 232395 OK NY UR =
Phone (212) 994-6600

Inc.
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The Alden Weatherchart Re-
corder is a facsimile printer specif-
ically designed to recreate the
charts broadcast on shortwave fre-
quencies by marine radiofacsimile
stations throughout the world.
The North and South Atlantic and
Pacific oceans, the Indian ocean,
the Antarctic, the Red Sea, the Per-
sian Gulf, and coastal waters are all
served by the radiofacsimile
broadcasts.

The charts are broadcast on
many different frequencies, from4
MHz to approximately 20 MHz. (A
directory of the stations, frequen-
cies, and time of operation is sup-
plied with the recorder.) The
facsimile signals, which are easily
recognized by their distinctive
ding-dong sound, can be received
on any shortwave receiver capable
of upper-sideband reception. The
tones are converted to hard-copy
printouts by the Alden
Weatherchart Recorder.

The chartrecorderis housedina
plastic cabinet that measures 17%s
X 3% x 10% inches. It weighs a
shade over 10 pounds. It is

9321

powered by 117-volts AC. The input
to the recorder is 600 ohms bal-
anced, available at a terminal strip
located on the rear. An accessory
matching transformer is provided
for unbalanced receiver outputs,
such as a headphone jack.
However, we connected the re-
corder’s 600-ohm input directly to
areceiver’s4-ohm headphone out-
put and had no difficulty of any
kind in driving the recorder. It is
possible that some receivers might
require the matching transformer,
but we tried several, ranging from
abudget-priced “shortwave radio”
to a top-of-the-line communica-

tions receiver, and always got good
results without the matching
transformer.

The top of the recorder has the
main power switch, the start
switch, two LED's that serve as tun-
ing indicators, and a framing
switch that centers the pictures on
the paper.

The charts are created on a roll
of 11-inch wide electrosensitive pa-
per that is supplied in a cylindrical
cassette that mounts near the front
of the machine. (You tear off the
charts as needed.) Motor-driven
rollers located in front of the cas-
sette feed the paper out. The im-
age is traced on the paper by a
stylus assembly located between
the cassette and the rollers that
“burns” the image into the paper.
As you would expect from the
method of creating the image, the
paper is damp because it contains
a conductive fluid. The electric
current representing the image
passes through the paper and the
stylus, causing a burn where they
touch.

The recorder responds to FSK

OLD RELIABLE

JUST GOT MORE
RELIABLE




(Frequency Shift Keying) frequen-
cies of 1500 Hz (“white”) and 2300
Hz (“black”). While the machine
can be started and stopped man-
ually, it also operates under tone
control, broadcast from the radio-
facsimile stations.

How it works

The receiver is first pretuned to
the desired station by adjusting
the receiver’s tuning control until
the “white’” tuning indicator
flickers most of the time and the
“black” indicator flickers occa-
sionally. The actual tuning adjust-
ment isn’t critical; as long as the
tuning indicator lights appear to
be “in the ballpark” the recorder
works properly. Once the tuning is
set for a particular station, it does
not have to be readjusted because
the recorder can accommodate a
rather broad receiver drift. (We got
excellent results from a low-cost
receiver.) Prior to broadcasting
weather charts, the radiofacsimile
station transmits an automatic
start signal that shifts 1500 Hz and
2300 Hz at a 300 Hz rate for 5 sec-

onds. The recorder starts, prints
the chart, and is automatically
stopped when the station broad-
casts the same tones, but at an al-
ternating rate of 450 Hz for 5
seconds.

Part of the initial setup pro-
cedure requires adjusting the
framing so the picture is “cen-
tered” on the paper, thereby
avoiding loss of part of the picture.
That is done by observing the print
as it is made by the stylus and
pressing the FRAME switch until the
chartis centered on the paper. The
FRAME switch causes the framing to
change in small discrete incre-
ments, and we found about five to
seven increments was all it nor-
mally took to center the chart.

Once the chart is framed, the
framing procedure does not have
to be repeated as long as the same
station is received.

The recording rate is 120 spm
(Scans Per Minute). It takes ap-
proximately 15 minutes to receive a
10- X 12-inch chart. A station might
broadcast several charts followed
by an “end” tone, which stops the

recorder. The cycle will be repeat-
ed the next time a chart is broad-
cast.

The Alden Weatherchart Re-
corder (which is also available in
kit form) is supplied with two pa-
per cassettes, three spare stylus
belts, the audio matching trans-
former, two spare fuses, and a se-
lection of notably good manuals.
The operator’s manual is superb; it
is clear, concise, unwordy, and is
well illustrated. Also supplied is a
directory of worldwide facsimile
stations, a guide to understanding
radiofacsimile weather charts, and
a technical manual that includes
the step-by-step kit assembly.

Like all other professional
equipment, the Alden Weath-
erchart Recorder doesn’t come
cheap. The kit version is priced at
$995, the wired version (the model
we tried) sells for $1995. This is
such highly specialized equip-
ment that its value can only be
judged in terms of its necessity.
But, if you're into weather studies
for business or a hobby it's worth-
while looking into. R-E

RCA’s new SK Guide. More pages.
More solid state replacements.

When it comes to replacement semiconductor sources,

RCA is one of a kind. RCA is actudlly in the business of
manufacturing sermiconductors and we publish a new
cross-reference every year. This new RCA SK Guide to Reliable
Replacement Semiconductors has everything
you need to make fast, accurate replacements. More than
2,500 SK and KH types replace over 206,000 industry types.
RCA s the line of integrity with unsurpassed engineering
excellence.

So when you need fo make a solid state
replacement, reach for reliability. Reach for the RCA
SK Guide, SKG202D, available at your RCA SK Distributor,
ormail $2.95 in check or money order to RCA Distributor
and Special Products Division, Box 597, Woodbury,
N.J. 08096.

SK Replacement
Solid State
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MFJ Enterprises MFJ-989
Antenna Tuner

Get peak performance at
almost any frequency with
almost any antenna,
feedline combination.

CIRCLE 6 ON FREE INFORMATION CARD

AS ANY RADIO AMATEUR OR SHORT-
wave listener knows, for best per-
formance, the antenna-feedline
system and receiver or transmitter
must be matched as perfectly as
possible. If you operate at only a
single frequency, that does not
present that much of a problem, as
an antenna can be cut and tuned
for peak performance at that fre-
quency.

But if you operate over a wide
variety of frequencies, or worse,
several bands, things prove to be a
bit more difficult. Antennas may
be cut for use over an entire band
of frequencies, such as 40 meters,
but such an antenna will only
provide peak performance over a
narrow range of frequencies, with
performance dropping off
markedly at the ends of the band.
That effect is even more pro-
nounced if a trapped multi-band
antenna is used.

Those problems can be mini-
mized through the use of an an-
tenna tuner. Those devices let you
tune almost any type of antenna
system to maximum efficiency.
One such tuner is the MF/-989 Ver-
sa-Tuner V, from MF| Enterprises,
Inc. (921 Louisville Rd., Starkville,
MS 39759).

The MFJ-989

The unitis intended for amateur
radio use, but could also be used
by the SWL who demands top per-
formance from his receiving setup.
A match for today’s smaller trans-
ceivers, the unit measures 10.5 x

stronies [T =A\DS

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

GALAXY ELECTRONICS, INC. the leader
in microwave announces the new dual-po-
larity, multi-channel, wide-band micro-
wave TV tuner. Tunes entire 800 MHZ from
1.9 to 2.7 GHZ. Receive sports, education,
religious, news, movie programming, & more
is being added to this frequency spectrum
almost on a daily basis in most major cities.
Complete systems from $69.95. GALAXY
ELECTRONICS, INC., 5644 North 53rd
Avenue, Glendale, AZ 85301. 602-247-1151.
CIRCLE 253 ON FREE INFORMATION CARD

AND

RESERVE
YOUR SPACE

e 6 x rate $650 per each insertion.

® Reaches 225,016 readers.

e Fast reader service cycle.

e Short lead time for the placement of
ads.

e We typeset and layout the ad at not
additional 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.

CONVERT YOUR TV to a High Quality
Monitor/Receiver...TRVM kit Features: Dual
Mode operation on transformer isolated B&W
or Color Sets @ High Resolution Direct Vid-
eo ® Up to 80 characters per line ® Wide
Bandwidth e Easy installation ® Low
cost...$34.95...DVM-1 kit with Audio available
for “Hot Chassis" sets...$64.95. Kits usable
with Computers, VCR's and Video Cameras.
VAMP INC., Box 411 Los Angeles, Califor-
nia 90028, (213) 466-5533
CIRCLE 255 ON FREE INFORMATION CARD

ELECTRO IMPORTING CO. CATALOG.
This reprint of the historic 176-page catalog
No. 20 gives you an accurate look at the stale
of electronics in 1918. Contains everything
from a Zinc Spark Gap to a 1000-Mile Receiv-
ing Outfit. You can get your own copy of this
modern antique, profusely illustrated, for only
$4.95 plus $1.00 P&H. Order yours from R-E
BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003.
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CALIFORNIA-DC REGULATED SWITCH-
ING POWER SUPPLY +5vdc @ 5amp +
12vdc @ 2.8amp +12vdc @ 2amp —12vdc
(@ .5 amp 115-230v ac input, fused. EMI fil-
tered. Removable DC Power Harness and
Schematics included. 7.4" x 6.2" x 1.7" ht.
Visa/MC/M.0O./check; when clears. $37.50
ea. (Free shipping in U.S.) 1-800-
327-7182/305-830-8886. POWER PLUS,
130 Baywood Ave., Longwood, Fl. 32750.

(Call for quantity price).
CIRCLE 125 ON FREE INFORMATION CARD
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ONE MAN CRT FACTORY, easy operation.
Rebuild CRT's for tv's, bus. machines,
monitors, scopes, etc. Color, b&w, 20mm, for-
eign or domestic. 36 ft. space required.
Profits??? Average CRT rebuilding costs—
$5. Sell for $100 = $95 profit; x 5§ CRT's =
$475 daily; x 5days = $2375 weekly profit.
Higher profits overseas. Investigate this op-
portunity today. We service the entire world
Contact: CRT FACTORY, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.

=

THE MOST EXCITING KIT YOU WILL EVER
BUILD The model WAT-50 miniature FM
transmitter uses a 4-stage circuit NOT to be
confused with a simple wireless microphone.
Up to 1 mile range. So sensitive, it will pick-up
a whisper 50 feet away! Use with any FM
radio. Complete kit only $29.95 tax incl.
FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills, NY 10507.
CIRCLE 263 ON FREE INFORMATION CARD

ZENITH SSAVI DESCRAMBLERS only
$169; GATED PULSE & SINEWAVE de-
coders $199 each. Original equipment for
UHF chs. 23,27,31,51,54,57,68, etc. Quantity
discounts. Surplus Cable TV equipment: Jer-
rold SB-3, Oak N-12, Zenith Z-Tac, Hamlin
1400, etc. Complete Satellite Systems at
$845 and up; Installation and program guide,
$3. Dealers welcomed. Catalog $1. Visa/
MasterCard. Satisfaction guaranteed. AIS
SATELLITE, P.O. Box 1226-E, Dublin, PA
18917. 1-800-643-2001 or 215-249-9411.
CIRCLE 264 ON FREE INFORMATION CARD

IntelliBurner EPROM-EEPROM & MICRO-
CONTROLLER programmer $299 Commu-
nicates through the serial port of any personal
computer. Use your PC’s modem software to
read, verify, or program all popular EPROMs,
EEPROMs and 87xx series micro controllers.
Custom software included for IBM, CP/M or
Radio Shack PCs. Other programmers from
$149, Bare PC boards with software from $39.
ROSS CUSTOM ELECTRONICS, 1307
Darlene Way #A12, Boulder City, NV
89005. 702-293-7426.
CIRCLE 266 ON FREE INFORMATION CARD

VIDEO
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, and trouble shooting hints. Only $12.95
plus $2.00 first class P&H. ELEPHANT
ELECTRONICS INC., (formally Random
Access) Box 41770-R, Phoenix, AZ 85080.
CIRCLE 120 ON FREE INFORMATION CARD

R & D SHEET METAL WORKER new multi-
purpose machine now with 6" male dies and
removable female dies. A complete R&D in-
house shop at 1/3rd the cost. Over (1500)
worldwide industrial/government/educa-
tional. Call today—TELEX 4996168 POC
NPT, PACIFIC ONE CORP,, STE K510 513
Superior Ave., Newport Bch., CA 92663.
(714) 645-5962.
CIRCLE 118 ON FREE INFORMATION CARD

N RECEIVER
SEMIKIT with dual conversion downcon-
verter. Features infrared remote control tun-
ing, AFC, SAW filter, RF or video output,
stereo output, Polorator controls, LED chan-
nel & tuning indicators. Install six factory as-
sembled circuit boards to complete. Semikit
$400.00. Completed downconverter add
$100. Completed receiver and downcon-
verter add $150. JAMES WALTER SATEL-
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806. Tel 415-724-0587.

CIRCLE 124 ON FREE INFORMATION CARD

B

TELTONE’S TRK-957 KIT makes bread-
boarding a low-power, central office quality
DTMF detection system easy and inexpen-
sive. The included M-957 receiver decodes
12 or 16 digits and operates from 5 to 12V dc.
Its sensitivity, wide dynamic range, noise im-
munity, and low power consumption are ideal
for telephone switching, computer and re-
mote control applications. Only $24.75. To
order, call: TELTONE, 1-800-227-3800,
etx. 1130.

CIRCLE 122 ON FREE INFORMATION CARD

G861 TIHdY

w
e



RADIO-ELECTRONICS

NO OTHER
DMM

GIVES YOU
L THIS...

SMALLEST SIZE

Our new AWS Model DM-

Switch DMM available
today. (4.8" x 2.8" x 0.9", Wt.
7 oz.) Size was a prime
consideration in the design of

the DM-2000. Its compact size
fits comfortably in one hand,
T easily in a toolkit, and of
course, right in your pocket. Still, the

MORE FUNCTIONS T1c truly unique 3'2digit
AWS DM-2000 is capable of reading 8 functions: « DC
Volts « AC Volts « DC Current * Resistance * Conduc-
tanceeDiode Test*HFE Test
* Battery Test.

MORE RANGES ..
new AWS DM-2000 offers you
an amazing 22 ranges! DC
Volts: 200mV/2V/20V/200V/
1000V. AC Volts: 200V/750V. DC
Current: 200p.A/2mA/20mA/
200mA/10A. Resistance: 2000/
2K(V/20K (/200K 0)/2MC)/20M().

Conductance: 2pS. Diode:
2KQ). HFE Test: 0-1000. Bat-
tery Test: 2Vdc.

PLUS A.W. SPERRY ' 2 ai
INSTRUMENT QUALITY 11 aws v

2000 boasts 0.5% basic DC Volt accuracy and an “OFF"
position, making it ideal for the professional engi-
neer, technician or hobbyist. All ranges are overload
protected. Special solid state protection on all resist-
ance ranges protects the instrument and end-user up
to 250Vac/de without blowing the fuse.

FOR JUST
$54.95!

So put the new AWS DM-2000 to work for you now. Call your
local distributor or contact A.W. Sperry Instruments Inc., P.O.
Box 9300, Smithtown, NY 11787. 800-645-5398 Toll Free (N.Y.,
Hawaii, Alaska call collect 516-231-7050).

A.W. SPERRY
INSTRUMENTS INC.

The Measurable Advantage.

See us at National Plant Eng. Show Booth #4395

2000 is the smallest Rotary

LCD incorporates large 0.5” easy to read digits.

(%]
[+
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New solid-state and digital
TV sets, stereos, and vid-
eorecorders are tougher to re-
pair than old-fashioned tube
type sets and require special
training for the service tech-
nician who works on them.

Only a few states have laws
requiring competency tests
for licensing technicians who
repair consumer electronics,
but fifteen years ago the In-
ternational Society of Cer-
tified Electronic Technicians
(CET) began its own certifica-
tion program to qualify these
technicians and those in in-
dustry. To carry the CET des-
ignation, technicians must
have four years experience
and pass a rigid examination
on general electronics and a
specific area of expertise such
as audio or radio-TV.

Many consumers look for a
Certified Electronic Techni-
cian in the shop when they
need any electronic item re-
paired.

Free Consumer Checklist
A consumer checklist for
selecting a service shop is av-

Modern electronic equip-
ment such as digital TVs
or stereos should be re-
paired by specially trained
people.

ailable free by sending a
stamped, self-addressed en-
velope to: Checklist, ISCET,
2708 West Berry, Fort Worth,
TX 76109. The list reminds
consumers to check such
items as “Does the business
have the parts for your par-
ticular brand?”, "Did you get
an estimated price?, and
“Did you check this company
with the Better Business
Bureau?”

One match can burn
3,000,000 trees.

o
&

A Public Serviee of This Magazine
& The Adverrising Council

4.75 X 14.5 inches and uses a 99-
turn roller inductor. That 36-pH in-
ductor is made of 14-gauge plated
wire with a silver-plated roller con-
tact. The balance of the tuning cir-
cuit is made up of two 250-pF
variable capacitors. That circuit
will allow you to tune an antenna
for top performance at just about
any frequency in the HF amateur
or SW bands. The components are
rated to handle transmitter output
powers to 3 kilowatts.

MFJ MFJ-989

OVERALL

The MFJ-989 is housed in a stur-
dy aluminum box. The capacitors
and roller inductor are all set from
the front panel. The inductor fea-
tures a turns indicator.

The unit can handle 50-ohm
coaxial cable and balanced 300-
ohm feedlines, as well as end-fed
longwire antennas. The type of
feed or antenna is selected by a
front-panel switch. That switch
also allows you to bypass the tun-
ing circuit, if so desired.

Also built into the unit is a 300-
watt, 50-ohm dummy load. That
dummy load is rated at 300-watts
for 30 seconds and 100 watts for 1.5
minutes.

The unit also features an accu-
rate VSWR/power-meter. That
meter can be user-calibrated via
two controls on the front panel.

Overall, we have found the unit
to be an excellent performer. It
will tune an antenna system for
peak performance for both trans-
mission and reception. In all fair-
ness, the unit seems a bit pricey at
$329.95, but the quality of con-
struction seems equally high.

One last note, MFJ’s documen-
tation appears brief, but it is reada-
ble and provides you with more
than enough information about
the unit. It even provides you
some brief operating hints, as well
as some theory of operation. R-E



The family of Dip Clip and manufacture are specified quantity or 623-6751. Or, write
test clips we manufac-  considered by elec- through your favorite  to us at ITT Pomona
ture grows larger every tronic design engineers electronic parts Electronics, a division
year. With that kind of to be right at the top. distributor. of ITT Corporation,
selection to choose No questions. After all, we wrote 1600 E. Ninth St.,
from, you're sure to find A superior product? the book. Pomona, CA 91769.
just the I‘ighi one to fill You know you've got And it's free. Our
the bill for your that. And you should products are described
particular test needs.  know, also, that we and illustrated in our ITT

Also, be aware that make sure you receive 1985 general catalog.
the Dip Clips we design fast service and Just call (714) 623-3463 Pomona Electronics

Pomona wrote the book on
Dip Clips. Don't IS 1t
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IF YOU WANT TO GET
YOUHAVETO GETINTO

Learn PC Servicing By Building Your Own NTS/HEATH HS-15

RADIO-ELECTRONICS
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Desk-Top Computer, Circuit-By-Circuit

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

A Career in
PC Servicing

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

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

The NTS/HEATH 16-Bit HS-151

This desk-top PC is the most powerful and
versatile ever offered in any home training
program. Check the advanced features
listed below:

1. 128 KB RAM user memory on board,
expandable to 640 KB

2. 16-bit 8088 Microprocessor accepts
advanced software, speeds word pro-
cessing; also allows selection from the huge
library of IBM software.

3. 5.25-inch floppy disk drive, double
density, IBM formatted, stores up to 360 KB.
(Expandable to dual disk drive, and optional
10.5 MB hard-disk drive.)

4. MS-DOS operating system, IBM compati-
bility, make a wide choice of software
programs available.

5. Four open IBM-compatible slots provide
for future expansion, printer, modem, etc.
Will accept most peripheral boards designed
for IBM-PC.

6. Two video outputs for color or mono-
chrome display monitor. Your NTS course
includes a high resolution monitor displaying
80 characters by 25 lines, or graphics.

7. Editing capabilities help you insert or
delete characters and lines, erase, jump or
smooth scroll, etc.

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

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

The NTS/HEATH HS-151 PC completed, incluc
monitor and full-function keyboard with calcu
style keypad, and typewriter format.



INTO PC SERVICING
A MICROCOMPUTER

The student
digital probe &
and measure

current texts

olfdges

applications of theories and princi ¥

Installing the disk-drive in the PC is one of the final stages in the assembly of the
microcomputer. Learning the use of test equipment to check circuits is an integral part
of the training which, with field experience, develops invaluable career skills.

. l‘omlaﬂoqu{pnnntwch;si P
d a digital multimeter to check circuifs
L

round out the entire pragram, emiphasizing practical

-.-
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NTS COURSES COVER MANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:

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

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

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

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

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

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

NTS Intronic training programs include a
variety of superb equipment, most of which is
classified as field-type, making the training

ractical and career oriented. Texts and
essons have been tested in our Resident
School in Los Angeles to assure home study
students their courses of training are easy to
understand NTS, now in its 80th. year,
continues to be at the leading edge in
Electronics home training.

* IBM is a trademark of International Business Machines Corp.
* MS is a tradernark of Microsoft Corp.

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

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905

Resident and Home-Study Schools
4000 So. Figueroa St., Los Angeles, CA 90037

G861 TIHdY
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NEW PRODUCTS

is no degradation of the tonal
qualities of the music.

The same balancing require-
ment extends to Direct-to-Disc re-
cordings, where the dynamic
range is substantially higher than
FM broadcasts and ordinary rec-
ords and tapes. The new equalizer
is also suited for use with dbx and
other types of expander/com-
pander accessories, where dy-
CIRCLE 11 ON FREE INFORMATION CARD namic range is increased, thus
THIRD-OCTAVE STEREO EQUAL-  tantwith compact discs because of making the signal-level balancing
IZER, is designed to handle the their increased dynamic range. function so critical.
problem of balancing in-out signal  The stereo equalizer minimizes The Third-Octave Stereo Equal-
levels, which is especially impor- phase shift and assures that there izer is priced at $599.00.—Sound-

QUALITY COMPONENTS - NOT MAIL ORDER “"SECONDS" ey 558,315 bostage snd nanding

tor FREE COMPLETE CATALOG
which includes coupon for $1 00 OFF purchase
IC-KOOLERS™ trom SCREW MACHINED SOCKET sw— stiee SRS
ARIES ZERO UNITRACK® casoate 1 PINS, loose. packaged in bags of TI WIRE TI LOW PROFILE

INSERTION CF e now e 2% 25 | i g0 oMl i shelt Seoen . WRAP SOCKETS

n%r |h|:nw|n wrap with gold coliet e SOCKETS Tin plated

¥ gokd shel | .

SOCKETS - L o <t Tnplated £88 cantack pins

cam actuated, true zero " Noyio Diterietion 1 Bag 5Begs 108age contact-3 wrap with gas tight seal.
insertion - tin plated solder it 113yq idettailpine 5 495 3 4.45 33.95 Stock Stock

tail pins - capable of being . D yyiae 1075 Wad. L T - No. No Pins 1-24 25-99 999

ged into dip soch <n X - . 11200 8§10 %5.09 $.08
incF ding wire wrap. WILD ROVER S’E‘: EDL::}.?"""': Keyboards ff] P I L 1 11202 14 44 13 A
! ach keyl asapc
stock oot T o e e Orarale Seard ‘sastomark ad
0. ies

Pine 1§ 1040 SO of & levered arm Exiremely fast on il doubl
and off with low noie. Normally open - » gubsaoL
498 5433 3330 ) raied 115 VAC, 1 6 amp-30 milliohm re- e Ky amx cring:
595 538 sistance - 615 radius by 160 thick

1050 9.45 Stock No. 1-9 10& Up 500 ohms Bounce: 1058 41551 130090
12008 $1.42 $1.28 | than 10 m sec 11392 ‘Boeddn 7‘3} 5..

CUB 1 and sus © Digit LSI Counter Modules with LCD Readouts SINGLE ROW |

SuB
CUB Il are high and Associated

Stock No. nmrl tion Prica
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craftsmen, 2200 So. Ritchey, Santa
Ana, CA 92705.

VHF PORTABLE RADIO, model
70-152, is a 2-way FM portable ra-
dio with an RF power output of 5
watts (switchable to 2 watts). It has
a one-piece molded 500-mAH bat-
tery pack and an earphone jack.
The radio measures 6'%e inches
high X 2% inches wide x 1%
inches deep and weighs approx-
imately 24 ounces with battery
pack and 6-inch helical antenna.

CIRCLE 12 ON FREE INFORMATION CARD

Operating over a frequency
range of 150-174 MHz, the model
70-152 is available with optional
tone-coded squelch, leather carry-
ing case, and optional 3-inch
“stubby” helical antenna. A vehic-
ular chargeris available in addition
to one-unit, two-unit, and eight-
unit desktop chargers.

The model 70-152is priced at less
than $350.00.—Midland Interna-
tional Corp., 1690 N. Topping, Kan-
sas City, MO 64120.

IN-CIRCUIT EMULATOR, the
model ICD-178 8048 is a stand-
alone device and emulates the en-
tire 8048 family in one unit (to 11
MHz). It has 4K of emulation mem-
ory, a 2K x 32-bit real-time trace
buffer, three hardware and eight
software breakpoints, a built-in
PROM programmer for the 8748
and 8749, an external event probe

CIRCLE 13 ON FREE INFORMATION CARD

for triggering logic analyzers, and
an external breakpoint probe for
TTL signals. It can also be con-
nected to the IBM PC with an op-
tional software package that turns
the PC into a complete develop-
ment system for the 8048 family.

The model ICD-178 8048 is
priced at $4995.00.— ZAX Corpora-
tion, 2572 White Road, Irvine, CA
92714.

LASER POWER METER, model
LPM-8000 provides a fast, conve-
nient method of measuring the
power output from laser devices
used in many compact audiodisc
and videodisc players.

CIRCLE 14 ON FREE INFORMATION CARD

Two wavelength and three
power-measuring ranges are avail-
able on the model LPM-8000, giv-
ing the instrument versatility. This
laser power meter, which consists
of a main body and a sensor con-
nected by cable, is small-size,
light-weight, and battery-operated
for portability. It is priced at
$225.00.—Leader Instruments Cor-
poration, 380 Oser Ave., Haup-
pauge, LI, NY 11788. R-E
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ASK OUR STUDENTS.

“I'm getting hands-on experience
and a thorough understanding of
electronics)’ —JOE AGUIS

“l got my FCC License before
graduation:’ —MICHAEL MARCUS

“I like the job placement help and
financial aid?’ —DEBORAH PHILPART

“The atmosphere is relaxed, while
the instruction is exceptional’’
—MIKE FEINSINGEN
“I look forward to a better job in a
short time!’ —BRIAN TURNER
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NEW IDEAS

Making electronic music—automatically!

BUILDING ELECTRONIC CIRCUITS TO
produce musical notes and tones
is fast becoming a favorite pastime
of electronics hobbyists. Such cir-
cuits are have gained popularity
among school-aged children for
class projects, as well.

Figure 1 shows a circuit you can
build “from scratch” using any
construction method you choose.
It's made of several IC’s and a few
discrete components, and none of
the parts used should prove hard
to come by.

How it works

IC1, a 555 timer, is set up as an
astable multivibrator to produce
the signal that triggers 1C2, a 7490
decade counter. That IC, in turn,
produces a BCD output that is fed
to IC3, a 7445 BCD-to-decimal de-
coder/driver. Because IC3's output
is positive, it's necessary to invert
the signal before feeding it to the
rest of the circuit. That’s handled
by two hex inverters, IC4 and IC5.

Note that the eight outputs of
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IC3 are divided evenly between
the two 7404's. Since there are six
inverters in each package, there
will be four left over for you to play
with. What you do with them is up
to you. The outputs of IC4 and IC5
are input to control pins on 1C6
and IC7 (CD4016 CMOS quad bi-
lateral switches). As those switch-
es open and close, different
resistances (as set by potentiome-
ters R3-R10) are inserted into the
sound-generating circuit made up
of IC8 and its associated compo-
nents. Note that IC8, which is a
3909 LED flasher also makes a fine
sound generator.

The frequency at the outputs of
IC6 and IC7 are adjusted to various
rates, using potentiometers
R3-R10, to produce the desired
tones. Capacitors may be placed in
series with the potentiometers to
produce a sloping sound instead
of a straight tone.

Two other tones may be added
using the pin 5and pin 6 outputs of
IC3. To do so, simply route those

two outputs through inverters and
switches as done with the other
eight. If you include the extra out-
puts, it will be necessary to add
another CD4016 bilateral switch
with potentiometers connected in
the same way as the others.

The negative-going output sig-
nals of IC6 and IC7 are fed through
a common bus to pin 8 of IC8.
Filtering for the input signal is
provided by capacitor C2. Capaci-
tor C3, connected across the out-
putat pin 2 and the supply controls
the speaker output. C3 may be re-
placed by a potentiometer if desir-
ed—Artur Manhica

NEW IDEAS

This column is devoted to new ideas, cir-
cuits, device applications, construction tech-
niques, helpful hints, etc.

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

| agree to the above terms, and grant
Radio-Electronics Magazine the right to
publish my idea and to subseguently 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 Ildeas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003




You say you're already trained in electronics
but that you're nor making enough money???
Well then, maybe you don’t have an accredited
bachelor’s degree to prove that your education
is up to snuff! Check out the Grantham Inde-
pendent-Study B. S. Degree Program. It could
make a dollars and sense difference in your
electronics career.

Grantham offers this program, complete but
without laboratory, to electronics technicians
whose objectives are to upgrade their level of
technical employment. Since the field of elec-
tronics 1s so enormous, opportunity for ad-
vancement is always present. Promotions and
natural turnover make desirable positions
available to the man who is ready to move up.

Grantham College of Engineering
10570 Humbolt Street
Los Alamitos, California, 90720

This booklet

for
FREE! TREE
L

Booklet
This free booklet CLip
explains the COUPON
Grantham B.S. and mail in
Degree Program, MVG’OPO or
offered by inde- paste on
pendent study to MSfﬂ!
those who work

card.

in electronics.

Do You REALLY Want to Make More Money?

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

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

ELECTRONICS

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Independent Home Study

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

Recognition and Quality Assurance

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

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

Grantham College of Engineering R-4-85
10570 Humbolt Street, Los Alamitos, CA 90720

| I
| |
| l
| Please mail me your free catalog which explains your |
l B.S. Degree independent-study program. |
{ Name Age I
I
{ Address |
I
| Ci i
ity State z'p I
L
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Scanners

bring you all the action. .. as it happens!

Regency Scanners bring you
the local news . . . as it
happens. 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
reports, business and marine
radio calls. Plus radio
telephone conversations that
offer more real life intrigue
than most soap operas. And
with some models, there’s even
more.

The Z family

Introducing the Z series
scanners from Regency. Four
exciting new programmable
scanners that offer you a
variety of options to fit your
personal needs.

First, there’s the Z 10, a basic
ten channel scanner that
covers the six public service
bands. It lets you hear your
choice of over 15,000

active frequencies using the
search function.

If you like the Z 10 but need
more channels, step up to the
Z 30. It gives you all the same
features with a thirty channel
memory and, surprise, a
programmable alarm clock that
stays on even when the power
switch is turned off.

For the guy who wants to tune
into the aircraft and tower
transmissions, we've got the

Z 45. It's got the same coverage
as the Z 30 with the addition of
the aircraft band with forty-five
total channels.

And then there’s the top of the

frequencies at the touch of % &

a finger. Or, if you
prefer, locate new,

line Z 60. It covers all the
public service bands plus
aircraft and FM radio
broadcasts with sixty total
channels.

Common to all the Regency Z
scanners is a contemporary
simulated wood grain cabinet
and a bright, easy-to-read
vacuum fluorescent display
with prompting messages. They
even come preprogrammed
with frequencies so you can
scan ‘“‘right out of the box".
Backed by Regency

Regency stands behind the Z
family with a full one year
parts and labor warranty. And
a tradition of building great
scanners. So stop in your
Regency dealer today for a
demonstration, or write us at

the address below for a full line
color brochure.

?W
eqem

ELECTRONICS, INC.
7707 Records Street

CIRCLE 268 ON FREE INFORMATION CARD

Indianapolis, IN 46226-9989



AFTER YOU SET UP AND LISTEN TO YOUR
stereo speakers in your living room, you
realize that they don’t give the full, just-
right sound that you were hoping for. They
don’t sound nearly as good as they did in
the stereo showroom. That situation has
become a much-repeated one because
vour stereo systemrequires help in obtain-
ing a correct response depending on the
room in which it’s placed.

That’s why the equalizer has become a
standard component of the audio system.
But the equalizer isn’t of any help unless
it's adjusted properly to correct the re-
sponse of the loudspeakers. Adjusting the
equalizer for maximum performance can
be a tedious and frustrating job. But it
doesn’t have to be. Proper equalizer ad-
justment can be done easily in the stereo
listening room by using a real-time ana-
lyzer.

We'll show you how to build an audio-
spectrum analyzer that displays a picture
of any audio signal spectrum in 10 oc-
taves. It is an economical, lab-style mea-
suring tool capable of calibrating a wide
variety of levels. For those of you with
rack-mounted systems, rest assured that
the PC board fits into a 19-inch rack-
mountable chassis.

Why use an analyzer?

The addition of the real-time audio ana-
lyzer to your stereo system, PA, or record-
ing console allows you to see what you're
hearing. You can use it as a tool when
taping: to match tapes with the original
source, or to discover the playback
characteristics of a tape machine. Be-
cause it reveals the spectral content of the
music played. it can be used as an educa-
tional, entertaining, and colorful display.

Total system/environment control can

Once you can see the
response of your stereo
system, you can control it
better with your equalizer
and flatten your speaker
response.

ROGER COTA and LLOYD ADDINGTON

be realized by using the analyzer with an
equalizer. Analyzing the frequency re-
sponse of your listening area and adjust-
ing your equalizer is simplified because
the ten octave filters are tuned to the stan-
dard ISO center frequencies that are used
in most equalizers. Music can be ana-
lyzed, tape copies can be compared to
originals, and equalization of live vocal or
instrumental sound can be optimized. Be-
cause unwanted extraneous noise will be
displayed, it can be removed. When using
a microphone with a known frequency
response, the built-in diagnostic signal
generator provides a visual display of the
reproduction characteristics in the listen-
ing environment.

The analyzer, with its several input con-
nectors and selectable input mode, allows
a variety of hookup options. For example,
you can use it with a receiver. preamp,
tape recorder/player, equalizer, micro-
phone, compact disc player, home satel-
lite receiver, mixing board or recording
console. The 81-LED display forms a pic-
ture of any audio signal over a 21-dB
range of energy in 3-dB steps in each of
the ten standard ISO octaves.

The basics of our analyzer

Figure 1 is a block diagram of the ana-
lyzer. As you can see, there are two possi-
ble input sources, line and microphone.
(As we'll soon see, there is really a third
possible input source that can be selected
by a front-panel rotary switch.

In the LINE mode. the analyzer will
accept standard line-level (1-volt nominal)
signals from devices such as preamps,
receivers, tape machines, consoles, etc.
In the mic mode, the analyzer accepts the
output of a dynamic microphone, which
is fed into the built-in preamp. We’ll see
how and when to use that input shortly.

The front-panel LEVEL control sets the
level of the input signal so that the high-
est-level signal is still in the range of the
LED display. The input signal is amplified
by the input driver and separated into the
ten octaves by the analog bandpass-filter
networks. The signals are then rectified
and filtered so that the RMS amplitudes
can be determined. Next the signals are
multiplexed together by the diode analog
multiplexer, amplified, and fed to an ana-
log-to-digital (A/D) converter.

Logic circuitry is used to control both
the diode multiplexer and the multiplexed
display driver. The control logic consists
of a timer, adivider, and a 1-of-10 decoder.

The A/D converter takes the analog
voltage and drives the 80-LED display.
Each LED-step vertically represents a
gain in amplitude of 3 dB. The horizontal
axis of the LED matrix represents fre-
quency. When a signal in any frequency
range drives the device higher than the 21-
dB range, the overscaLe LED lights.
When that happens, simply use the LEVEL
control to bring the signal back into the
range of the analyzer

G861 11ddY
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FIG. 1—AUDIO ANALYZER BLOCK DIAGRAM. The diagnostic output can also be used as an input to

the analyzer for calibration purposes.

A diagnostic sweep signal, which is
used to calibrate the equalizer, is con-
trolled by the clock and the divider. A 555
timer is used as an oscillator, which is
filtered to obtain frequencies for testing at
all 10 octaves. The generated signals are
mixed together, filtered, and then sent to
the oscillator output. That output can be
fed to speakers (via the stereo $ystem) and
picked up by a microphone in order to
calibrate the equalizer. That diagnostic
signal can also be chosen as an input by
the front-panel mode switch. That lets you
view the response of the analyzer as all the
frequencies are swept.

How the circuit works

Figure 2 is the schematic of the ana-
lyzer. As you can see there, a three-posi-
tion rotary switch, S1, selects the
appropriate input. The LINE input is con-
figured to allow either separate right- and
left-channel inputs or a balanced input. In
other words, the input can be the right
channel and ground, the left channel and
ground, or the right plus left for balanced
line in. In either case, the input signal
goes into a line buffer or mixing amplifier
made up of R11-R15, C6, C7, and IC1-b.

A microphone input is also included for
low-impedance dynamic microphones.
Since the output of a dynamic micro-
phone is at a very low level, the signal
must be preamplified. The microphone
preamp section is made up of R2, R3, R8,
R9, C2, C56, ICl-c, and ICI-d. If you
want Lo use a condenser microphone, then
you'll have to add R1, R4, RS and Cl, as
shown in the dashed box in Fig. 2.

The 100K front-panel LEVEL control,

R113, sets the input level for the input
driver stage (which consists of R16, R18,
R19, C13, and IC4-a.) That stage supplies
a low-impedance signal source for the
analog filters. Each basic filter has the
same configuration, but the frequency is
selected by the value of the capacitors.
Figure 3 shows the basic filter, while Table
1 gives the values of C and corresponding
filter frequencies.

The rectifier filters and the diode multi-
plex network are identical for all frequen-
cies. The output of the analog filter op-
amp is rectified by a small-signal diode in
series with a 10K resistor and a 1-p.F ca-
pacitor connected to the negative supply.
For the 30-Hz frequency, for example, the
rectifier filter is D5, R52, and Cl4. The
diode multiplexer buffer amp IC4-b is
driven by the diode networks and consists
of R17, R20, R21, and IC4-b.

The control logic determines which fre-
quency’s signal is presented to the multi-
plexer buffer amp. The 555 timer, ICS8, is
controlled by R74, R75, and C44 to oper-
ate as a 16-kHz oscillator, triggered and
reset on the trailing edge of each pulse.

The output of the 555 feeds IC5, a 4040
12-stage ripple-carry binary counter. As
the counter counts up, resets and repeats,
the output pin 1 is fed back through R80
and C3 to the frequency-modulating pin 5
of IC8. That causes the oscillator’s output
to warble up and down about 1/2 octave.
The output pins of IC5 (pins 2, 3, 4, and
13) are fed to IC6, a 74C42 BCD-to-deci-
mal decoder. The 74C42 converts the sig-
nal at its A, B, C, and D inputs to a logic
zero on the appropriate output from 0-9.

Those outputs are connected both to the

§

OVERLOAD

LED _l

diode multiplexer and the display multi-
plexing network. As the 74C42 counts
from 0-9 it enables each of the frequencies
in turn to feed through the multiplexer
buffer amp, thereby presenting each oc-
tave’s analog voltage to IC7, an A/D con-
verter. Resistors R77 and R78 form a
voltage divider to provide IC7 with a refer-
ence voltage; the IC senses the analog
voltage input and fires the output LED
corresponding to that voltage. Each out-
put corresponds to a 3 dB step in a 21 dB
range.

At the same time, the 74C42 enables
the particular octave to be sensed by the
A/D, it also enables the display driver for
that frequency. The multiplexed display
driver consists of PNP transistors
Q2-Ql1, which are biased by R81-R90.

Overscale is indicated by Q1, R76, and
D36. The base of QI is enabled by the
4040 (IC5), and the collector is connected
to the output of the A/D converter corre-
sponding to the highest analog level.
When that output is activated the tran-
sistor is forward biased and turns on D36,
the overscaLE LED.

The diagnostic sweep signal is gener-
ated and controlled by the logic circuitry
as well. Ten oscillator filters are formed
by R91-R110 and C26, C29, C32, C35,
C38, C41, C45, C48, C51, C54. Those
filters convert the squarewave outputs of
IC5 to ramp waves. Table 1 shows the
relationship between filter capacitance
and frequency.

The 555 timer fires and pulses a signal
to the first filter then, as the counter
counts, the 16 kHz is divided down to
produce a center oscillating frequency for
all the octaves. The resulting signals are
presented to the mixing amp formed by
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TO DIODE
RECTIFIER
FROM FILTER
INPUT ?
DRIVER C
R1 <& R2
20K c :: BBOK
1 R30K
e 68
fo= SV TIRZ
FREQUENCY CAPACITANCE
315 Hz 047 uF
62 Hz 022 uF
125 Hz 017 i
250 Hz 0056 uF
500 Hz 0022 uF
1000 Hz 0015 uF
2000 Hz B8O pF
4000 Hz 330 pF
8000 Hz 180 pF
16000 Hz 82 pF

FIG. 3—THE BASIC ANALOG FILTER configura-
tion is the same for all frequencies. However, the
values of the capacitors change as shown in the
table.

R10, R112, C12, and ICl-a, and then to
the output terminals and the input-select
switch. Since the top-octave frequency is
being warbled, all the octave frequencies
warble, giving a diagnostic signal with
energy across the audio band from 25 Hz
to 19 kHz.

The 1081 uses a standard = 15 volt
supply. A 22-volt, 50-mA center-tapped
transformer is used to step down the line
voltage to a useable value that is rectified
by DI-D4, and filtered by C8—Cl11 along
with R6 and R7. %

Building the audio analyzer

The foil pattern for the “component™
side of the circuit board is shown in Fig. 4.
The “*solder” side is shown in Fig. 5. It is
not entirely correct to call one side the
solder side and the other the circuit side
because each side has components sol-
dered to it. The display LED’s are
mounted on the “‘solder” side.

Since the parts count is high and parts
are very close together be very careful not
to cause solder bridges. It also helps to
install the lower-profile parts first to be
sure the larger parts are not damaged by
trying to solder around them. However, at
this time, do not install R91, R93, R95,
R97, R99, R101, R103, R105 and R109.
You can put them in position, but do not
solder them. We will return to those de-
vices when we calibrate the unit.

We should remind you that the 74C42
and 4040 (IC6 and IC5) are CMOS de-
vices. Because CMOS devices can be
easily damaged by static discharges, they
must be handled with proper care.

A parts-placement diagram for the au-
dio-analyzer circuit board is shown in Fig.

6. Note that the LED’s are mounted on the
*solder™ side of the circuit board so that
they’ll be seen from the front of the cab-
inet. As with any diodes, be sure to install
them in the proper direction.
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FIG. 4—THE COMPONENT SIDE of the analyzer

circuit board is shown here half-sized.

Note that you'll be installing some off-
board jacks such as the line and micro-
phone inputs and the oscillator output. Be
sure that the wires you mount in the cir-
cuit-board holes are long enough!
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FIG. 5—THE SOLDER SIDE of the analyzer cir-

cuit board is shown here half-sized.



PARTS LIST

All resistors are s watt, 5% carbon-film
types unless otherwise indicated.

R1—3300 ohms (Optional)

R2, R3, R73—4700 ohms

R4—2200 ohms (Optional)

R5—1000 chms (Optional)

R6—10 ohms, 2 watt, 5%

R7—100 chms, 2 watt, 5%

R8-R17—100,000 chms

R18—890,000 ohms

R19-R21—one megohm

R22-R31—20,000 ohms

'R32-R51—680,000 ohms

R52-R62, R81-R90—10,000 ohms

R63-R72, R75—47.000 chms

R74—39,000 ohms

R76, R77—270 ohms

R78—2200 ohms

R79—220 ohms

RB80—6800 ohms

R91, R93, R95, R97, R99, R101, R103,
R105, R109—Put in 470,000-chm units
but do not solder them! These are cal-
ibrating resistors. See the text for de-
tails.

R92, R94, R96, R98, R100, R102, R104,
R106, R108, R110—470,000 ohms

R107—330,000 ohms

R111—5.6 megohms

R112—1000 ohms

R113—100,000 ohms. linear potentiome-
ter

Capacitors

C1—22F, optional

C2, C3—10uF

C4, C5, C12-C23, C56—1puF, 50 volts,
electrolytic

€6, C7—39 pF, ceramic disc

C8-C11—470 pF, 35 volts, electrolytic

C24, C25, C26—0.047 pF, Mylar

C27, C28, C29—0.022 pF, Mylar

C30, C31, C32—0.01 wF, Mylar

C33, C34, C35—0.0056 wF, Mylar

C36, C37, C38—0.0027 pF, Mylar

€39, C40, C41—0.0015 pF, Mylar

C42, C43, C44, C45—680 pF, ceramic
disc

C46, C47, C48—330 pF, ceramic disc

C49, C50, C51—180 pF. ceramic disc

€52, C53, C54—82 pF, ceramic disc

C55—0.1 wF, ceramic disc

Semiconductors

IC1-1C4—1A4136 quad op-amp (Fair-
child, or Exar XR4136)

IC5—4040 ripple-carry binary counter

IC6—74C42—4- to 10-line decoder

IC7—3915 dot/bar display driver

IC8—555 timer

Q1-Q11—TIS93 (ECG159)

D1-D4—1N4004

D5-D35—1N914

D36-D116—miniature red LED

Other components:

S1—2 pole, 3 position rotary switch

Ti—transformer, 22 volts, 50 mA center-
tapped

The following are available from COTA,
3314 H Street, Vancouver, WA 98663
(206) 693-3834: Circuit board and 28
page manual, $38.50. All orders should
add $4.50 shipping and handling.
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The front-panel components, such as
the mode switch and level potentiometer
also have to be wired. All the details are
shown in the parts-placement diagram of
Fig. 6. The same is true for the connec-
tions to switch Sl.

The circuit board bolts onto a chassis
using the same type of bolts that hold the
faceplate on a standard 3%" x 19" rack
mount chassis. Since everything but the
select switch and level control are circuit-

continued on page 93
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Thanks to cellular telephone, the capacity of

our mabile, t?lephone"sys'tem has increased
drarhatically. He:a’g a look at the technology
- that makes celi{lla; telephone possible.
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for the cellular industry were issued. In
1983, the first commercial cellular system
started operation.

The cellular telephone system

To understand how cellular telephone
works, it is necessary to discard some
long-held ideas about mobile telephone.
In conventional mobile telephone sys-
tems, a single central base-station is used
to transmit a powerful signal over an area
of up to 50 miles (see Fig. 1). In that
system, only a single conversation may be
held over a given frequency or channel in
the service area.

In cellular systems., several low-power
transmitters, with their associated re-
ceivers, are scattered about an area. Each
transmitter operates at a power level suffi-
cient only to cover a small area, called a
cell (hence the name). If cells are suffi-
ciently far apart, they can simultaneously
use the same set of frequencies. (To en-
sure proper separation, adjacent cells are
assigned different sets of frequencies.)
Thus, where only one conversation could
occur at a time over a given frequency in a
service area, now hundreds could take
place over the same coverage area.

Also, instead of using fairly high-
powered mobile units—25 watts or
more—to carry on conversations, each
cellular mobile unit is lower powered
ranging from 0.6 to 3 watts. In addition,
the cellular system makes handheld porta-
ble phones both practical and possible.

Finally, the last notion that must be
discarded about traditional mobile-phone
systems is a low number of users. In tradi-
tional VHF-based radiotelephone sys-
tems, due to the low number of
conversations that are possible at a time,
the saturation level for the system is about
1,200 mobile units. That means that there
are few people who can actually use the
mobile phone system, and there is usually
along waiting list in any urban area. With
cellular telephone, though, as many as
100,000 can make use of the system.

A Cell Is Born

Central to the cellular radiotelephone
system is the concept of a cell. That is the
service area of one transmitter/receiver
and it is just one part of a larger network.
As shown in Fig. 2, at the center of the cell
is the cell sire, which consists of a low-
power transmitter, a receiver, and an elec-
tronic switching center that links the cell
to the rest of the cellular system. Each of
those cell sites, in turn, is linked to a
Mobile Telephone Switching Office
(MTSO), which is the ultimate arbiter of
the entire cellular network. The MTSO, in
turn, links the cellular system with the
wire telephone system run by the local
phone company.

The electronics that makes the cellular
system possible is located at the cell site.
In addition to the transceiver (transmitter-

POWERFUL
TRANSMITTER

T0 CENTRAL
OFFICE

EACH CAR REQUIRES
A SEPARATE CHANNEL

FIG. 1—CONVENTIONAL MOBILE TELEPHONE SERVICE uses one central base station to transmit a
powerful signal over an area of up to 50 miles in diameter. Only one two-way conversation at a time can
be held over a given channel in the coverage area and the number of channels is limited.

CELLSITE
©-> (LOW-POWER

TELEPHONE
OFFICE

=5 MTSO

TRANSMITTER,
ET L)) S 5&

FIG. 2—CELLULAR MOBILE TELEPHONE SERVICE is provided through a system that is composed of
three major elements: cell sites, a mobile telephone switching office (MTSO), and dedicated intercon-
necting circuits. In the cellular system, the coverage area is divided into small areas called cells, hence

the name.

receiver) needed for the cellular system,
at each site is a sophisticated computer
system that not only controls the trans-
ceiver, but also the mobile units—in con-
junction with the mobile unit’s internal
microprocessor and circuitry—as well as
the local switching operation to the
MTSO.

For the cellular system to work, when a
car moves from cell to cell, there must be
an orderly transition; communications
must be transferred cleanly from cell to
cell, and the mobile unit must only com-
municate via one cell site at a time. To
achieve that aim, each cell site is assigned
a set-up channel, which only handles data
signals, in addition to a given number of
voice channels. The set-up channel,
which is used by all of the mobile units in

the cell, is used to initiate calls and assign
auser to a voice channel. The receiverina
subscriber’s mobile unit scans all of the
set-up channels in a system and selects the
one that is the strongest. Communications
then commence via that cell site and only
that cell site.

Transitions between cell sites (see Fig.
3) are handled by the cell site electronics.
The mobile unit monitors the voice chan-
nel for a “hand-off" signal. That signal is
sent by the cell site when the signal
strength at the cell site drops below a
certain level and it has been determined
that another cell site is receiving a stron-
ger signal (each cell site has a scanning
receiver for that purpose). The hand-off
signal instructs the mobile unit to change
frequencies. During the change, the audio

5861 HdY
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FIG. 3—CELLULAR HAND-OFF occurs as a car
moves from cell to cell. During the transfer,
whichis coordinated by equipment in the MTSO,
the user sees no apparent change in transmis-
sion quality.

is muted for 150 to 400 milliseconds: such
a time interval is not perceptible to the
user. Once the mobile unit exchanges
handshaking signals with the new cell
site, communications resume on the new
frequencies.

A closer look

Let’s look more closely at the cellular
radiotelephone system to see how all the
electronics and computers do their tasks.
And what better way to look at the system
than walking through a typical call?

To initiate a call, all a mobile user has
to do is lift the handset of his radi-
otelephone and dial the number he wants.
At that time, the microprocessor-con-
trolled unit sends a brief burst of digital
information to the transceiver, alerting the
cell site that the user wants to make a call
and that it is present in the site’s coverage
area.

Next. the cell site equipment sends a
digital signal back to the mobile unit tell-
ing it to standby while it is assigned a
frequency pair from the frequency allot-
ment assigned to the central site. (Cellular
phones operate in the full-duplex mode,
which means that both the caller and per-
son called can hear and talk at the same
time. To do that, discrete frequencies are
used for transmission and reception. The
typical frequency separation between
transmit and receive is 45 MHz. Spacing
between channels is 30 kHz and there are
666 duplex channels in all.)

Continuous contact

One of the interesting capabilities of
the cellular radiotelephone system is its
ability to provide continuous coverage
across a large geographic expanse.

In order to do that as a mobile station
moves from one area to another, the entire
cellular system must know the exact loca-
tion of that mobile system and it must be
ready to enable a hand-off of that mobile
between cell sites—all without the user
being aware of it.

To do that requires some interesting
computerized gyrations. Look at a cell
site tower, such as the one used in the
Motorola system and shown in Fig. 4, and
you will see something interesting—the
transmit and receive antennas are located

TRANSMITTING
ANTENNA

RECEIVING ANTENNA
(6 EQUALLY SPACED
AROUND TOWER)

I W, T .

TYPICAL TOWER LAYOUT

RECEIVING
ANTENNA

{6 ANTENNAS,

60° BEAMWIDTH
FACING ADJACENT
B0° SECTORS)

TRANSMITTING
ANTENNA

POLAR VIEW
b

FIG. 4—A TYPICAL TOWER LAYOUT is shown in a. Note that the transmitting and receiving antennas
are located at different parts of the tower. The arrangement of the receiving antennas, as seen from the

top of the tower, is shown in b.

on different parts of the tower. In a typical
installation, such as the ones used in
Motorola systems, there are six 60-degree
directional receiving antennas spaced
around the tower, each with a gain of
about 17 dB (see Fig 4-b). Diversity recep-
tion techniques are used. In diversity re-
ception, signal strengths at the antennas
are monitored, with the one receiving the
strongest signal being used for the com-
munications. Computers handle the task
of analyzing the signal strengths and mak-
ing the antenna selection.

The receiving antennas and computer
equipment also team up to handle another
task—determining the position of each
communicating mobile unit in the cell. To
do that, the computer samples the re-
ceived signal strength at each antenna,
and uses a special direction-finding al-
gorithm to determine the exact location of
the mobile unit.

Monitoring continuously, that informa-
tion is constantly updated and is fed back
to the master computer at the MTSO. The
computer at the MTSO is the arbiter that
takes the information on the location of
the mobile unit and if the signal strength
falls below a certain level—about 17 dB
(carrier-to-interference-and-noise)—the
MTSO decides its time for a hand-off
between cells.

While all of that is going on, the com-
puter in the MTSO is also polling nearby
cell sites, asking them which one is re-
ceiving the mobile unit the strongest. The
cell sites, in turn, look for the signal and
reply. Using the information received
from the cell sites, the MTSO orders the

call to be switched to the most appropriate
cell. At the same time, the mobile unit
switches frequencies to a pair that is avail-
able in the new cell site. The frequency
pair in the old cell site is then freed.

Monitoring the received signal strength
is not only important in determining the
location of the mobile unit, but it is also
important in keeping the power levels
within the cellular system down. Signal
strength is monitored by the cell site, and
when it exceeds a certain level, the cell
site orders the mobile unit to cut back on
the output power. Thus, the potential for
interference is very small.

Cost

At the moment, cellular service isn't
inexpensive. Most units are selling in the
$2000-$3000 range, though prices for
equipment will likely drop as more and
more units come on the market. As you
might expect at that price, most cellular
telephones are loaded with bells and
whistles. Multi-phone-number memo-
ries, last number redial, digital readouts,
horn alert (used to alert the user to a call
while he is out of the car), and LED status
lights used to indicate such things as no
service in a particular area are all found on
typical cellular phones. As to monthly
charges, including access charges and
time on the system, those are currently
averaging out at about $150.

Overall, cellular radio is an exciting
concept whose time has come. It prom-
ises truly portable telecommunications,
which will keep anyone in touch wherever
they go. R-E
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VIDEO SYNC SEPARATOR

FOR YOUR

0SCILLOSGOPE

STEVE PENCE

With this oscilloscope upgrade, you can
stabilize your display of video signals and see what they really look like.

IF YOU'VE EVER WORKED WITH TELEVI-
sions or video recorders, you know how
difficult it can be to trigger an os-
cilloscope to provide a really stable dis-
play—especially if you want to examine
one line of video. And what's even more
frustrating is that when you do finally
obtain a good display, the part of the wave-
form you want to examine seems to be just
beyond reach. It seems that no combina-
tion of position control, sweep rate, and
expansion will get you just where you
want to be.

If you own a triggered-sweep 0s-
cilloscope, there is a solution! We'll show
you how to add a video-sync separator and
delayed-trigger capability to your os-
cilloscope. With your upgraded os-
cilloscope, you'll really get to see those

video signals.

The circuit can be broken down into
four major sections:
® Input buffer/amplifier and video clamp
circuit.
® Video-sync separator.
® Digital vertical-pulse separator.
® Trigger-delay section.

The block diagram of Fig. 1 shows the
various sections of the circuit and how
they relate to each other. The basic con-
cept of the circuit is to extract the vertical-
sync pulse from the video signal and use it
to trigger a scope. However, the trigger
pulse is not applied directly to the scope.
Instead, it is first delayed by a user-ad-
justable period of time.

Since the scope will not begin its trace
until it is triggered at the end of the delay

time, and since we have control over the
length of the delay after the trigger event
(which is a vertical-sync pulse), we can
examine any part of the waveform that
occurs after that event in great detail.

A useful feature of this upgrade is a
clamped video output. The clamp circuit
forces the tips of all the sync pulses to line
up at the same DC level. So even as the
brightness of the scene changes and the
average video-voltage level changes, the
displayed waveform will remain on exact-
ly the same baseline, making amplitude
measurements much easier.

A look at the circuit

The schematic of the sync-separator
circuit is shown in Fig. 2. We'll start our
description of the circuit at J1, the video
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What

can you

Just aboul

CIE can show you how.

Computer technology. Satellite communications.
Cable television. Cellular radio. Digital electronics.
Robotics. Just a few of the hottest career areas
in electronics. The ones everybody is talking
about. The ones that are changing the way we
live, the way we do business, the way we enter-
tain ourselves. The best way to start a career in
any of them? By learning the basic electronics
theory and principles of how they work from CIE.

Join a leader.

Leading the world in specialized electronics train-
ing, CIE is the largest school of its kind with over
25,000 students at home and abroad. And with

over 50 years of experience teaching electronics
to thousands of men and women through proven

methods of independent study without class-
room sessions.

Ledarn as much as you wanit,
when you want.

Whether you're interested in learning new skills
or upgrading old ones, earning a diploma or an
A.A.S. degree, CIE can match your needs with
courses and programs that let you start where
you want, go as far as you want from a basic
beginner course all the way to CIE's Associate
in Applied Science Degree in Electronics — a
comprehensive program that prepares you for
advanced electronics careers. '

Custom training
equipment helps you learn.

CIE believes in the importance of learning by



with electnis?
anything.

— — —— — — — — — — — — — — S—— —

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

Are you ready?

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

e —

: . E World Headquarters

Cleveland Institute of Electronics, Inc.
1776 East 17th Street » Cleveland, Ohio 44114

['] Please send me your CIE Off-Campus Studies Catalog,
including details about the Associate Degree program.
| understand there is no cost for the catalog and a CIE
representative may call, but there is no obligation.

Print Name

Address Apt. No
City State. Zip
Age___ Area Code/Phone No.

Check box for G.I. Bill bulletin on Educational Benefits
[]Veteran []Active Duty

MAIL TODAY!
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VIDED I BUFFER w
PHASE NEG CLAMP BUFFER
SPLITTER —————0
COMPOSITE VERTICAL
SYNC SYNC :’EE;EWAL SYNC DELAY TRIGGER
ONE SHOT
SEPARATOR SEPARATOR ONE SHOT

il

Y

DELAY TIME

FIG. 1—THIS BLOCK DIAGRAM shows the main sections of the oscilloscope upgrade. The circuit
extracts the vertical-sync pulses from a video signal and then delays it's application to the external-

trigger input of the scope. Note that a clamped-video output is also available.

input. Diodes D1 and D2 provide over-
voltage protection for the gate of QI,
which is a simple phase splitter. The split-
ter—which can provide either a normal or
inverted version of the input signal—is
necessary because the video-clamp and
sync-separator sections that follow must
always see a video signal with its sync
pulses going negative. Switch SI is used
to select the appropriate polarity and send
the signal on to the video clamp.

The clamp is made up of C2, D3, D4,
R4, R11, and R12. Capacitor C2 couples
the video signal into the clamp circuit.
When the video voltage goes negative dur-
ing sync-pulse time, diode D3 is forward
biased, and C2 quickly charges up to the
peak value of the signal. As the signal
swings positive, diode D3 is reverse bi-
ased and C2 must discharge through R11
and R12. The discharge current produces
a positive bias, voltage across R12 which
is directly proportional to the peak voltage
of the waveform.

s2
NE1
<
»
D1
L S
3
VIDEQ IN 2Ly
G@
?“"c:
— 3] “’81
¥ p2 3
eoay 3 IMEG 3 v‘f%
$R7
F1K
. X,
$hé —i¢ >R18
$ 4K c5 = 3eeK e
SR R4 & a1 i s
D3 <IK 47K? = R18g | = <
—— - -
1N4148 L1 : . 10K 3
3[N\8 14 - 8 |4 cio | s 4
.001
?’12148 ¥y R3 "mf.‘ 2 e . '|CLK n&‘ g : i :
10K WYY ; ! 132 | 8| Ic3b cs |y ics |7/ 4
R10 i 1/2 4013 1/2 4013 A 65
Ol SRI12 R13 . 2 B at
1N4148 2 IMEG 1MEG Moy 3 — — =
1
ipis - c12|613
.001{.01
001 ?
"“'lY bt
c4 R16 e .L
0047 2K ;l?_‘ =
ag R22 . |DELAY
100K 4 |10TURN

FIG. 2—SCHEMATIC OF THE SYNC SEPARATOR. The “heart" of the circuit is made up of IC2-IC5. The
composite-sync output of IC2 is fed to IC3, a dual flip-flop, which outputs vertical-sync pulses. Those
pulses are then delayed by IC4 and sent to IC5, which is configured as a one-shot. The output pulse of

IC5, which is 100 microseconds, Is sent to the scope's trigger circuit.




The C2-R12 time constant is quite long
(.1 second) with respect to one horizontal
time period. Because of that, the bias volt-
age remains essentially constant for the
full period of the line. The effect of the
bias is to force all of the sync pulse-tips to
line up at the same level. Resistor R4 and
diode D4 provide a + 0.6-volt reference
level for D3, which prevents the clamped
signal from going below ground potential.

Transistor Q2 and Q3 form a wideband
high-input-impedance buffer/amplifier
that couples the clamped video output to
the oscilloscope’s vertical-input channel.

As we go through the discussion of the
rest of the circuit, you'll find it helpful to
study the timing diagrams of Figs. 3 and
4.

IC2 is a straightforward differential
comparator that separates the sync pulses
from the video information. The bias volt-
age on pin 2, the non-inverting input of
IC2. is set by trimmer potentiometer R9.
With the bias voltage properly set, the
output (pin 7) will switch or change state
only during the sync-pulse time, effec-
tively stripping off the video and leaving
only composite-sync signals, as shown in
Fig. 3.

From IC2, the composite sync goes to
[C3-a and 1C3-b, both halves of a dual D-
type CMOS flip-flop. That circuit sepa-
rates the vertical-sync pulses from the
horizontal by detecting the duty cycle
change that occurs during the vertical-
sync pulse time. Since [C2 is set up as an
inverting comparator, the composite-sync
pulses at its output are now positive-
going. The rising edge of each horizontal-
sync pulse clocks the input (pin 11) of
IC3-a. Since the p input is tied to a high
logic-level, those rising edges clock a
high level into the ¢ output and a low
logic-level into the G output. When the Q
output goes high, capacitor C4 begins
charging up through R15. Diode DI2 is
reverse biased at this time and has no
effect.

After about 10 microseconds. the volt-
age across C4., and thus the voltage at pin
10 (reseT) will be high enough to reset the
flip-flop, forcing the © output low again.
That allows C4 to discharge rapidly
through DI2. bringing the sequence to an
end. The result is that IC3-a is actually a
one-shot with a period of approximately
10 microseconds-—about twice as long as
a standard horizontal-sync pulse.

The @ output of 1C3-a drives the cLock
input of IC3-b. That means that the rising
edge seen at the cLock input corresponds
to the end of the 10-microsecond time
period. Note that the p input of IC3-b is
not tied high. Instead, it is connected to
the composite-sync output of I1C2. As a
result, whenever 1C3-a is triggered by the
horizontal-sync pulses, the p input of
IC3-b will be low when the rising edge
occurs at its clock input. Since the b input
of 1C3-b is low when the clock pulse oc-
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FIG. 3—THIS TIMING DIAGRAM shows how signals at various parts of the circuit are related. It should
help you to follow the schematic and understand the operation of the circuit.
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FIG. 4—TIMING DIAGRAM shows the relationship of vertical pulses to the delay and trigger output.
The dotted lines indicated the range of delay that is available.

curs. no change takes place at the @
output.

The duty cycle of a vertical-sync pulse
is much wider than that of the horizontal
pulses. Therefore, when a vertical-sync
pulse triggers IC3-a, the p input of IC3-b
will still be high at the end of the 10-
microsecond period. Since the p input is
at a high logic-level when the clock pulse
occurs, @ of IC3b will go low. The ©
output will stay low as long as the duty
cycle seen at the p input is longer than that
of a horizontal-sync pulse.

So, at the @ output of IC3-b we will see
anegative-going pulse that corresponds to
vertical sync. The falling edge of that
pulse is differentiated by C6 and R17 and
is used to trigger the delay one-shot, 1C4.
With the pELAY potentiometer R22 at
minimum resistance, IC4 has a time
period of 16.5 milliseconds—just about
the same length of time as one complete
field. With R22 at maximum resistance,
the time period is 40 milliseconds, which
is equivalent to approximately 22 fields.

At the end of IC4’s time period, wher-
ever it might be set, the output at pin 3
goes low. This edge is differentiated by
C10 and RI9 and used to trigger the last
one-shot: IC5. The period of that mono-
stable is fixed at 100 microseconds. The
pulse is routed to J3 and used to trigger the
EXTERNAL TRIGGER input of the os-
cilloscope.

Resistor R16 and capacitor C5 help re-
duce jitter on long delays. A slightly de-
layed version of the pELAY one-shot’s
output is applied to the RESET input (pin 4)
of IC3-b. That guarantees that no spurious
pulses will appear at its output until well
after the delay period.

A minimum time delay of 16.5 millise-
conds is used to ensure that the scope is
not triggered on consecutive fields. If that
were allowed to happen, the display
would show the even and odd fields super-
imposed on one another.

Building the sync separator

The sync separator/trigger delay can be
built as a free-standing, self-contained
unit. Of course, you also have the option
of installing the circuit inside an os-
cilloscope. The layout of the circuit is not
critical, and if you're careful, you can
build it on perforated construction board
and use point-to-point wiring. Using a
printed-circuit board is a better way to go,
however. A foil pattern for a single-sided
board is shown in Fig. 5. (See the Parts
List for information on availability of a
pre-etched and drilled board.)

Figure 6 shows a parts-placement di-
agram. including both on-board and off-
board components. Figure 7 shows a pho-
tograph of the author’s prototype that can
be used as a guide. As indicated in the
parts-placement diagram, be sure to con-
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FIG. 5—THE SINGLE-SIDED BOARD is small enough to fit inside many oscilloscopes.
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FIG. 6—PARTS PLACEMENT DIAGRAM. Note that before you install Q1 or Q2, you should cut the case
lead. Also note that the board’s ground should be connected to a transformer mounting screw.

nect a wire from the board’s ground to one
of the transformer’s mounting screws.
Don't forget to install the 5 jumper wires
on the PC board.

Be careful when installing IC3. It is a
CMOS type and is therefore static-sen-
sitive. Note that it’s also oriented opposite
to that of all the others.

‘The case lead of transistors Q1 and Q2
should be cut off prior to their installa-

tion. The proper lead is pointed out in the
parts-placement diagram.

Checkout and setup

After the unit is assembled, apply
power and check the power-supply volt-
age. If that's correct, proceed by con-
necting a source of video to the input. An
ideal source is the video output of a VCR.
If you don't have a VCR or other video

Resistors, Ys-watt, 5% unless other-
wise noted

R1, R12, R13—1 megohm

R2, R3, R5, R7. R11—1000 ohms

R4, B8, R14—4700 ohms

R6—220 ohms

R9, R21—10,000 ohms, trimmer potenti-
ometer

R10, R17, R19, R20—10,000 ohms

R15—2000 ohms

R16—20,000 ohms

R22—100,000 ohms, ten-turn potentiom-
eter

Capacitors

C1. C2, C7, C11—0.1 wF, ceramic disc

C3—470 pF, 35 volts, electrolytic

C4—0.0047 F, 10%, polyester film

C5—0.1 pF, 10%, polyester film

C6. C8, C10, C12—0.001 pF, 10%, poly-
ester film

C9—0.22 F, 10%, polyester fiim

C13—0.01 uF, 10%, polyester film

Semiconductors

1C1—7815 15-volt regulator

IC2—LM311 comparator

'1C3—4018 dual D-type flip-flop

IC4, IC5—555 timer

Qi, Q2—2N3823

Q3—2N3906

D1, D2, D5-D8—1N4001

D3, D4, D9-D12—1N4148

Other components

F1—fuse, 2 amp

J1-J3—Female BNC jack

NE1—neon lamp, 110 volts

S1—SPDT toggle switch

S2—SPST toggle switch

T1—110:18 volts AC, 300 mA

Miscellaneous: fuse holder, line cord,

printed-circuit board, ground lug, case,

efc.

The following are available from Ele-

phant Electronics, Box 41770-P, Phoe-

nix, AZ 85080: A complete kit (DT-1)

consisting of all items listed above,

$49.95. The printed-circuit board is

available separately for $12.95. Arizona

residents must include 6% sales tax.

p i T

FIG. 7—THE AUTHOR'’'S PROTOTYPE, shown
here with its top removed, was built as a stand-
alone unit. If you want to use a smaller box, you
might consider using a wall-mount transformer.

source available, then the output of your
TV’s video detector will do nicely. Deter-
mine whether the sync pulses are positive-
or negative-going and set the SYNC
switch accordingly. Connect the
CLAMPED VIDEO output of the project to
the vertical input of the oscilloscope. You

continued on page 94



D) 1llg

0u

3 High-Performance
er Antennas

Are you still using your scanner’s built-in antenna? Build one of these custom antennas and pull
in those weak signals you've been missing!

LOREN FREBURG

IF YOU'VE RECENTLY BOUGHT A SCANNER/
monitor, you've probably become hooked
on evesdropping. You have also probably
come to the realization that the skimpy
little antenna that screws into the top of
the unit has serious limitations. Reception
from highway-patrol mobile units may
come and go. Fire department transmis-
sions from portable units may be inaudi-
ble from just a few miles away. And
sometimes you may hear only the base
station side of a conversation in a neigh-
boring town.

If you've had similar experiences, an
external antenna may be just what you

need. Not the general-purpose (do-every-
thing-half-way) type, but one designed to
be optimum for the frequency you are
most interested in, and yet provide good
reception on the other frequencies!
There are three limitations to the buili-
in antenna. First, the height is too low.
High-frequency radio waves tend to travel
in straight lines, so low positioning limits
the antenna’s performance. Rooftop
mounting allows the antenna to ““see’” far-
ther because the horizon is more distant.
The higher you can get your antenna, the
better. Second, the length of the filaments
are arbitrarily chosen and possibly too
short. A correctly designed antenna is of a
particular length. If an antenna isn’t made

to that particular length then, generally
speaking, the longer the antenna, the bet-
ter. Built-in antennas obviously don’t
meet that criterion. A third problem with
built-in antennas is that reflections from
nearby objects upset performance. Any-
thing that is electrically conductive can
absorb radio-frequency (RF) energy and
then re-radiate it, causing interference or
signal drop out. Such re-radiators include
any thing metallic from house-wiring to
pipes, and even metal picture frames.

A well designed outdoor antenna can
overcome all those problems. The three
antennas that we'll be describe, ground
plane, extended double-Zeppelin and
coaxial collinear, offer the best perfor-
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mance, and ease of construction at a low
cost. They all share two characteristics:
they are vertically polarized (mobile units
require vertical antennas) and they're om-
nidirectional.

There are several public service bands
that you're probably interested in. Those
bands are shown in Table 1. The bands are
divided that way because radio frequen-
cies are widely separated between bands.
The frequency determines the physical
size of a particular type of antenna. Table
2 shows the typical antenna height of each
antenna for a given band.

Antenna theory

Electromagnetic radiation travels at a
velocity of 186,000 miles per second (C)
in free space or a vacuum, and more slow-
ly through other substances—for exam-
ple, about % the free-space velocity
through solid polyethylene. (The velocity
in a particular medium divided by the
velocity in free space is termed the ve-
locity factor.)

That radiation travels in a wave-like
motion; the distance between successive
waves is defined as a wavelength. (The
symbol for wavelength is A). Frequency is
defined as the number of waves passing a
given point in one second. So a wave-
length (in miles) is equal to 186,000 miles
per second divided by the frequency or
number of waves per second.

One wavelength, in miles, is expressed
as A = 186,300/f, where A is the wave-
length in miles and f is the frequency in
hertz. Likewise, wavelength can be ex-
pressed in meters: A = 3 X 105/f, where k
is the wavelength in meters and f is the
frequency in hertz.

Because we’'re working with distance
measured in feet and frequency in mega-
hertz (MHz), the formula can be rewritten
as: A = 984/f, where \ is expressed in feet
and f in MHz. For example, a frequency
of 984 MHz has a wavelength of one foot.
(As the frequency increases the wave-
length decreases. The opposite is true as
frequency decreases.)

Resonance is another point that we
should consider. Resonance is defined as a

TABLE 1
PUBLIC SERVICE BANDS

state in which the natural response fre-
quency of a circuit coincides with the fre-
quency of the applied signal. In other
words, it's a condition in which a mini-
mum amount of energy is needed to main-
tain current flow. That condition exists in
an antenna when its length is exactly one-
half wavelength (A/2) long. Only a small
amount of additional energy is needed to
overcome losses in the conductor.

Let’s take the analogy of a playground
swing (a rather crude example of reso-
nance, but it will illustrate our point). If a
swing is pushed gently once every pass,
its motion is sustained indefinitely with
little additional energy. But, if the swing
is pushed at a rate that doesn’t exactly
coincide with its movement, the smooth-
flowing motion is interrupted. (You might
say that it has met some resistance.) Thus,
maximum performance is obtained when
the antenna is at, or at least near, reso-
nance.

Before we leave our swing, let’s consid-
er polarization from the simplest point of
view. Although not a strict mathematical
explanation, the similarity gives some
idea of its importance. A properly timed
push, whether from the back or the side,
will maintain motion. However, our
swing is designed for front-to-back mo-
tion (you might say it’s polarized). Like-
wise, an antenna is polarized. Current
should flow along a conductor, not across
it.

Antenna impedance is a difficult con-
cept to grasp because it doesn't really
exist. It is only the mathematical quantity
obtained by dividing the instantaneous
voltage by the instantaneous current,
which varies all along the antenna con-
ductor. In a theoretical antenna in free
space, the current at the end is zero and
the voltage is at maximum. Thus, the im-
pedance is seen to be infinite.

At a point on the conductor where the
voltage is zero and the current at max-
imum, the impedance is zero. The impor-
tance of antenna impedance becomes
apparent when we attempt to transfer en-
ergy in a antenna to a feedline and then to
a receiver or scanner. Maximum energy
transfer occurs when the impedances are
matched—ideally, a 50-ohm monitor
connected via 50-ohm feedline to the
point on the antenna where the impedance

Frequency is also 50 ohms.
e:i?:ﬂow BOE'E?(;..ﬁdeHZ ;?;et.agg }-? That allows all energy picked up by the
VHF-high 118-136 MHz 8 ﬂ‘ .7 ft.. antenna to be transferred to the scanner,

148-174 MHz 6.6 ft.- 5.7 ft. assuming there are no other losses. The
UHF-low  410-470 MHz same applies for transmitting antennas,
UHF-high  470-512 MHz 2 ft except for power differences. A proper

transmitting antenna is a proper receiving
TABLE 2
TYPICAL ANTENNA LENGTHS

Band Ground Plane Extended Double-Zepp Coaxial-Collinear
VHF-low 6 ft. + radials 32 ft. 80 ft.
VHF-high 1% ft. + radials 8 ft, 20 ft.
UHF 6 inches + radials 2% ft. 6% ft.

antenna, and visa versa.

The radiation pattern of a transmitting
antenna is a three-dimensional represen-
tation of its relative efficiency in radiating
power in different directions, as shown in
Fig. 1. (Don’t be concerned with the ter-
minology, which appears to be describing
a transmitting, rather than a receiving,
antenna: The functions and terminology
are interchangeable.)

An antenna that radiates equally well in
all directions can be represented by a
sphere, with the antenna being a point at
the very center. Such an antenna, which
exists only in theory, is called an isorropic
radiator.

The fundamental resonant antenna
(one-half wavelength long) is called a di-
pole when the feedline is connected to its
center. Such antennas radiate energy in a
figure-8 pattern, with a tiny hole in the
center as shown in Fig. 1-a. The dipole
runs through that hole.

MINIMUM

MAXIMUM > MAXIMUM

MINIMUM
8

DIPOLE

DOUBLE ZEPP

B-ELEMENT
COLLINEAR

ANTENNA
ORIENTATION

b

FIG. 1I-ANTENNA RADIATION PATTERNS: a
shows that the radiation pattern of a dipole is
most intense at a point perpendicular to its cen-
ter; b compares directional patterns for the
three antenna types.

Figure 1-a also shows that maximum
radiation (maximum sensitivity in receiv-
ing antennas) is in a direction perpen-
dicular to the orientation of the dipole.
Moving toward the ends of the dipole,
signal pickup is at minimum. The dipole
is usually wired at its center because the
theoretical impedance is 73.14 ohms, and
that is a convenient value to match to a
feedline.

The gain of a particular antenna is an
expression of the amount of energy radi-
ated (or picked up) in the direction of the
highest gain, and compared to a reference
antenna. Let’s use, for example, the hypo-



thetical isotropic antenna (which radiates
equally well in all directions) as our refer-
ence standard. [f both the isotropic anten-
na and a dipole each radiate all of their
energy, the dipole will have some gain
because its energy is concentrated in
fewer directions. Thus, the gain of an an-
tenna is a function of its radiation pattern.

A high-gain antenna has a radiation
pattern that’s highly directional. Antenna
gain is expressed in decibels (dB): dB =
10 log P ,/Pg. where P, is the power den-
sity or field strength of the antenna being
compared and Py is the field strength of
the reference antenna. But how do we get
a gain with our antenna if we need recep-
tion from all directions? We don't really
need reception from all directions, just all
compass directions. Signals from above
or below us are not needed, and that’s the
key to unlocking better performance.

If the dipole antenna is positioned ver-
tically as shown in Fig. l-a, its radiation
pattern wraps around it (like a coil
wrapped around a stick) and there is 2.14
dB gain relative to the theoretical iso-
tropic radiator. To obtain more gain the
pattern must be compressed, making it
flatter and wider. One way to flatten out
the pattern is to stack half-wave dipoles
and connect them so that the currents are
additive (in phase).

Both the extended double Zeppelin and
the coaxial-collinear antennas are varia-
tions of the stacked-dipole technique.
Their radiation patterns are shown in Fig.
1-b, along with that of the dipole type.
(Note that the ground plane antenna,
which is our third antenna type, is simply
a dipole that has been modified).

Antenna design

Until now, we’ve been talking only the-
ory; but, in the real world, there are addi-
tional considerations. The antenna diame-
ter itself must be taken into account at the
higher frequencies. That's because a
“fat” antenna acts electrically as though it
were physically longer. Thus, the antenna
must be made shorter than theory indi-
cates. Table 3 shows the correction factor
that the calculated wavelength must be
multiplied by to obtain more accurate re-
sults.

Another factor affecting antenna per-
formance is the presence of the ground
beneath an antenna, which acts like an
“electrical mirror.”” The reflected RF
reaches the antenna later than the signal
strike the antenna directly. Those late-ar-
riving signals are added to the first, and
either increase or decrease antenna cur-
rent, depending upon the length of the
delay.

That delay depends on the proximity of
the antenna to reflective materials like
nearby buildings, metal objects, bodies of
water, and ground. All have similar reflec-
tive properties, and their effect is a func-
tion of their conductivity. Because of the

TABLE 3
CORRECTION FOR DIAMETER OF ROD
OR TUBING
( Wavelength ) Correction
Ratio \“Antenna Diameter/ Factor
50 0.945
70 0.950
100 0.955
200 0.960
400 0.965
1000 0.970
4000 0.970

complex and often unpredictable nature of
reflections, they are best avoided.

One way to minimize ground reflection
problems is to make an artificial ground
an integral and therefore predictable part
of the antenna system. That's an impor-
tant feature of the ground plane antenna.

Design theory must be combined with
the available materials to make an anten-
na. The antennas described here use com-
monly available materials, and building
them requires a minimum amount of
tools. The antenna elements themselves
are made from brass brazing rods, alumi-
num tubing, or coaxial cable.

Brazing rods are available from weld-
ing supply houses or someone who does
brazing (such as auto repair or machine
shops). Aluminum tubing can be bought
in most hardware stores and home im-
provement centers. Coaxial cable and
connectors can be obtained from elec-
tronics supply houses and the mis-
cellaneous materials may be picked up at
your local hardware store.

It should be emphasized that when de-
signing an antenna, the dimensions are
only a starting point. Use your imagina-
tion to combine the measurements with
materials that you feel comfortable with
or have on hand. Remember, materials
can be modified. For instance, two braz-
ing rods are easily soldered together to
make longer elements so long as the joint
is first wrapped with copper wire (see Fig.
2). Likewise, two pieces of tubing may be
telescoped if necessary.

FIG. 2-TWO BRAZING RODS may be soldered
together if longer elements are needed.

Ground plane

One of the most common communica-
tions antennas is the ground plane. (Fig-
ure 3 shows how dipole evolves into a
ground plane antenna). In Fig. 3-a, we
have the basic dipole. An artificial ground

GROUND PLANE
REPLACES
BASIC DIPOLE LOWER ELEMENT
a 4

GROUND PLANE RADIALS
AT 457 INCLINE

€

FIG. 3-THE EVOLUTION of the ground plane
antenna: a shows the basic dipole; in b, the
lower half of the dipole is replaced by a ground
plane, and ¢ shows the ground plane bent down-
ward at a 45° angle.

(ground-plane) replaces the lower half of
the dipole in Fig. 3-b and functions much
like a reflector. It has about 1.8 dB less
gain than a dipole, but often outperforms
a dipole in spite of that. That's because it
is less affected by reflections from the
ground, which can cancel out antenna cur-
rent.

The ground plane itself is usually made
of wire extending from the base of the
vertical element. The ideal antenna would
have a continuous ground, perhaps made
from a sheet of copper. A series of wires,
or radials, approximates that condition.
The more radials used, the closer we ap-
proach the ideal.

The wires can be self-supporting if
made from a stiff rod or tubing. The im-
pedance of a ground plane antenna is
about 30 ohms when the plane is flat. By
lowering the radials by 45° (as shown in
Fig. 3-¢) its impedance is made close to
50 ohms, which matches available coaxial
cable and typical scanner/monitors. Also,
lowering the radials lowers the radiation
pattern, which effectively increases its
gain.

A ground plane may be made from a
coaxial chassis connector and wire. Fig-
ure 4 shows how to find the correct length
for the radials and antenna element to be
mounted on the connector. The antenna
element and radials are made from brass
brazing rods, which are available in 3-foot
lengths and in diameters from Yie to %4
inch. The rods are fairly rigid, yet may be
bent as needed. They're easy to solder,
certainly an advantage when elements
longer than 3 feet are needed. Use thinner
rods for extensions and thicker rods next
to the coaxial connector.
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CHASSIS CONNECTOR

4 OR B RADIALS

FIG. 4-THE GROUND PLANE antenna is built on
a coaxial chassis connector.

FIG. 5-GROUND PLANE antenna-base; brazing
rods form the artificial ground and antenna ele-
ment.

FIG. 6-THE GROUND PLANE antenna’s con-
necting cable is run through the center of the
tubing.

The vertical element should be A/4
long. Cut the rod about 2 inch longer
initially. and do the final cut after solder-
ing to the chassis connector. Note that the
ground-plane radials are each 5% longer
than A/4. That length includes the dis-
tance contributed by the base. Again, the
final cutting is done after installation.

Don’t forget to correct the lengths of the
various elements for the diameter of mate-
rial you're using.

Figure 5 shows how the radials and ele-
ment are connected. It is best to use eight
radials as shown. Four radials will work
but not as well. Bend them downward 45°
and space evenly around the fitting. Sol-
der the vertical element to the center pin
of the fitting.

Now prepare the mast by making four
1Y2 inch lengthwise cuts in a piece of
tubing. The inside diameter of the tubing
should be close to the diameter of the plug
(about % inch). The plug will be held in
the end of the tubing. Connect the plug to
the cable and insert the assembly in the slit
end of the tubing. as shown in Fig. 6.
Then secure the assembly in place with a
hose clamp.

The antenna may now be screwed onto
the plug and moved to its final location.
The ground plane is easily self-supporting
when designed for the VHF (high) and
UHF bands. However. when the lengths
of the elements are 6 feet, as with the VHF
low band, a little wind can really whip
those rods around.

That problem is easily solved by adding
a little bracing. The radials may be sup-
ported by 1 X 1 inch piece wood or light-
weight tubing. Support is not needed all
the way to the ends, about half to a third of
the length should do. The vertical element
must be braced with non-conductive ma-
terial like a wooden dowel, 1-inch square
piece of wood. plastic PVC tubing or sim-
ilar material.

Extended double-Zeppelin

The extended double-Zeppelin antenna
is a frequently-used modification of the
design originally used in World War II
Zeppelins, which is where the antenna got
its name. The Zeppelin, or Zepp antenna
is a resonant, end-fed antenna with a two-
wire transmission line. The design pre-
sented here has an antenna element con-
nected to each conductor, hence the name
double-Zepp.

In the double-Zepp design, three half-
wavelength sections are connected end to
end, as shown in Fig. 7. The induced
currents in the two outside elements flow
toward the center conductor. Any induced
current in each of the center A/4 sections
(phase-reversing stub) flow in opposite di-
rections relative to each other, so their
sum is zero.

That means that resulting current in the
center section will be due only to the cur-
rent induced in the antenna itself. When
the antenna elements are close together, as
shown in Fig. 7-a, those elements inter-
act, reducing the total current flow and the
gain of the antenna.

That problem is overcome by wider
spacing (see Fig. 7-b). Of course, the ele-
ment is now longer than a half-wave-
length. That means that part of the current

L T e | LR
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2

INCREASED
SPACING

fe—05—> fe— 05—

L

TOTAL LENGTH = 1.500
b

fe—— 064\ ——>}—0.64A ——>{

; : 0110

STUBS
CENTER SECTION OPENED
TOTAL LENGTH = 1.50%
c
FIG.7-THE EVOLUTION of the extended double-

Zeppelin antenna. In each case, the total length
is equal to 1.5 A,

is out of phase, which reduces the total
current and gain. When the spacing be-
tween the ends of each element is 0.28 of
a wavelength, the increased gain. due to
wider spacing. more than makes up for
the lower gain caused by the short, out-of-
phase sections. So the gain of the antenna
is at maximum.

Figure 7-¢ shows the extended double-
Zepp with an opening in the center con-
ductor, which is the low-impedance point.
However, its impedance is still several
times greater than the desirable 50 ohms.
A closer match may be obtained by using
a standard television transformer-balun,
the type used to connect 75-ohm coaxial
cable to either a 300-ohm antenna or 300-
ohm television input.

The vertical, center-fed Zepp is made of
tubing, which allows the feedline to be
run down its center where it cannot affect
antenna performance. The tubing’s diam-
eter must be large enough to handle the
coaxial cable, and the bolts that will hold
it to the mast. A tubing diameter of %-
inch is fine.

Unfortunately, while there’s still much
more we want to show you, that is all we
have room for this month. When we con-
tinue, we will conclude our look at the
extended double-Zeppelin by showing
you how to calculate the length of the
various sections for the frequencies of in-
terest, and how to efficiently build that
antenna.

Also, we'll look at what criteria you
should consider when selecting which an-
tenna to use, and at some installation
notes. R-E
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How to Design
Microprocessor-hased Projects

Make your next project “intelligent.” Use a single-chip microcomputer to control it.

TOM FOX

ARE YOU FASCINATED BY MICRO-
processor-controlled, semi-intelligent
gadgets like robots that avoid obstacles,
microwave ovens that monitor the food as
it cooks, and cars that adjust the engine so
that it’s working as efficiently as possible?
Have you come up with hundreds of con-
trol-computer applications that you'd like
to try? (But you can’t picture tying up your
powerful personal computer for control
applications?)

There is a way to design computer-con-
trolled “*smart™ devices without tying up
your expensive personal computer. It’s
easy if you use a device called a microin-
ferpreter.

In this article, we’ll show you how to
design almost any computer-controlled
device your imagination can dream up—
even if you've never worked with micro-
processors before! That's because you
don’t have to learn machine or assembly
language and you don’t have to invest
gobs of money in expensive and complex
development systems in order to design a
computer-controlled machine. As long as
you have some knowledge of electricity

and digital logic circuits you should be on
your way. But some familiarity with the
BASIC programming language. as well
as binary and hexadecimal numbers will
come in handy too.

To get you on your way toward design-
ing practical, semi-intelligent machines,
we will describe, in detail, the design of a
such a device: a “burglar outwitter.” As
its name implies, the purpose of the out-
witter is to fool a potential burglar into
thinking someone (or something) is home
when actually no one is there.

What'’s a microinterpreter?

If you have ever used today’s micro-
computers, you probably realize that
they're fairly easy to use. However, micro-
processors—the brains of the microcom-
puter—have a notorious confusing nature
about them. What is it that turns a com-
plex, often mind boggling, micro-
processor into an easy-to-use microcom-
puter? Software! Although it seems at
times you can do magic with it, there is
nothing magical about software. It's
merely a list of detailed instructions that

tell the microprocessor exactly what to
do.

That's the same thing that makes a mi-
crointerpreter easier to use than a micro-
processor. A microinterpreter is basically
a single IC that contains both a micro-
processor and software. The software in
microinterpreters is contained in ROM
(Read-Only Memory).

Before we go any further, we should
point out that microprocessors with a built
in high-level language are not universally
called “microinterpreters.” A few semi-
conductor companies refer to those IC’s as
single-chip microcomputers. However,
that name is not only clumsy, it is un-
necessarily vague since many of those
same companies call microprocessors
that have no built in high-level language
“single-chip microcomputers. ™ National
Semiconductor refers to their INS8073—
the device that we’ll examine in detail—
as a microinterpreter. This seems to be the
best name available, and we will stick to
it.

You might be thinking that there must
be a catch somewhere. Microinterpreters
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seem almost too good; they must have a
few bad points. Well in certain applica-
tions, they do. For example, if you're
planning to design a revolutionary new
personal computer that will take the peel
right off the Apple, you probably should
look past microinterpreters—they are rel-
atively slow. That's because the inter-
preter (located in ROM) must convert the
simple English-like commands into com-
plicated machine language. And it must
do that line by line as the program is
running. That process takes a bit of time.

The good news is that the micro-
processors in microinterpreters are so fast
that for most control or monitor applica-
tions, they're much faster than the situa-
tion requires. But in those applications
where a jiffy is several microseconds too
long, you can program the time-consum-
ing subroutines in assembly language.
But that’s enough talking in gener-
alities—Ilet’s look at a specific device: the
INS8073. It’s block diagram is shown in
Fig. |.

The INS8073 microinterpreter

As we mentioned earlier, a microin-
terpreter is basically a microprocessor
that understands a high-level language.
Such microinterpreters fall into two gener-
al categories: ones that understand Tiny
BASIC and ones that understand a form of
stripped-down Forth.

Forth was developed in the early 1970’s
for real-time control of astronomy equip-
ment. Because of that, it is an excellent
language for microinterpreters since one
of their primary uses is in control applica-
tions. Forth’s main advantage, compared
to Tiny BASIC, is that it is faster.
However, unless you have already pro-
grammed in Forth, you'll have to spend a
considerable amount of time learning the
language. While Forth enthusiasts might
write some letters to the contrary, most
people would agree that Tiny BASIC is
easier to learn than Forth.

Even if you have never programmed a
computer before, you’ll be able to write a
program that works using BASIC in less
time than with just about any computer
language there is. It's true that many
BASIC programs might not be very ele-
gant. Nonetheless, if the program does
what we want it to, then it’s just fine. After
all, that's what we 're after—to get the job
done.

Another advantage of BASIC is that it
is the most widely used language among
microcomputer users. (Apple 1I, Timex,
Sinclair 1000, Commodore 64 and many
other popular computers all have a form of
BASIC built-in.) So there is an excellent
chance that you are at least mildly ac-
quainted with BASIC. And if you are,
your job in learning how to design smart
machines with microinterpreters is nearly
half done.

In our quest for simplicity, we will ex-
amine only one microinterpreter: the

INS8073. However, you will be able to
apply much of what we say to other de-
vices. That IC, though relatively simple in
architecture, has noteworthy features like
16-bit hardware multiply and divide.
However, the best thing about the 8073 is
that its language (National Semiconduc-
tor’s Tiny BASIC) is a true gem. While we
will describe that language in more detail
later in this article, a few highlights will
be given here.

National Semiconductor’s Tiny BASIC
includes DO-UNTIL commands. That
type of loop control was borrowed from
PASCAL and is unusual for Tiny
BASICS. The ON command simplifies
the handling of interrupts, which is impor-
tant when designing smart machines. An-
other convenient instruction is DELAY,
which can be used to pause program ex-
ecution for a user-determined length of
time. This BASIC includes a RND func-
tion, which we will use extensively when
we design our burglar outwitter.

National Semiconductor’s Tiny BASIC
handles strings and uses the operator
(which simplifies transferring data back
and forth between the program and mem-
ory locations or input/output ports). There
are other unusual features of a Tiny
BASIC, which we’ll discuss in more de-
tail later. Actually, if it were not for its
restriction to integer numbers and 26 vari-
able names, National Semiconductor
could leave out the adjective “tiny’ from
the language’s name and hear few com-
plaints.

The 8073 has already been chosen by
designers for a number of commercial ap-
plications. For instance, it is the “*brain”
of RB Robot Corp’s RB5X robot and has
been used for precision measurement of
conditions in oil wells and testing the fea-
sibility of the digital design of FM tuners.

Inside the INS8073

The INS8073 microinterpreter is an
INS8072 8-bit microprocessor that con-
tains Tiny BASIC in its 2.5K on-chip
ROM. It has a 16-bit address bus and
requires a single 5-volt supply voltage.
Other features of interest to us include an
on-board clock, TTL compatibility and
64 bytes of on-board RAM. (Yes, more
RAM would be nice.)

There are some attributes of the 8070
series of microprocessor that affect us
only indirectly. Those include 8 and 16-bit
arithmetic, logic and stack-manipulation
instructions, hardware multiply and di-
vide, and single-instruction ASCII-to-
decimal conversion. The 8072/8073's
multiprocessing feature will not be used.

A feature of the IC that simplifies its
use as a stand-alone, real-time controller,
is the provision for automatic execution of
ROM (or EPROM) at power-up or on re-
set. The 8073 also contains firmware that
allows easy interfacing to a RS-232 termi-
nal.

The INS8073 *‘understands’” ASCII

(the American Sandard Code for /nforma-
tion Interchange) so programs can be sim-
ply and quickly modified without the need
for costly and awkward assemblers, text
editors, debuggers and development sys-
tems—all you really require is a terminal
(or a computer and terminal software) to
enter a program into the microin-
terpreter’'s RAM.

Figure | is a block diagram that shows
the architecture of the INS8070. Since
this article is primarily concerned with the
design of microprocessor-controlled
equipment using only Tiny BASIC, we
will ignore the fact that the 8073 has a
machine level instruction set. However, if
we are to design real working circuits, we
must examine the IC’s pin configuration
as well as the function of each pin in some
detail.

Pin functions of the 8073

Figure 2 shows the pinout of the
INS8073. While we could go through the
pins, starting at pin | and explaining each
pin’s function in sequential order, we will
start at the easy part first—the power sup-
ply connections.

ICJNENOUT Ve (2140
2] NENIN sef—1 39
3C|NBREQ SA[] 38
4[INRDS NRST [ 37
5[_INHOLD F3[—136
B NWDS F2[—] 35
7] %out F1134
8 X,y DE[ 33
9 A15 D1 32
10 Al4 INS8073 D2 31
" A13 D3[—1 30
12 A2 D41 29
13 Al D5{—1 28
14 Al D[] 27
15 A9 D7[] 26
16 A8 AP 25
17 A7 AT 24
18 AB A2 23
19 A5 A3 22
20 GND AT 21

FIG. 2—PIN CONFIGURATION of the INS8073.

Pin 20 is the Grounp pin. It should
always be connected to the logic power
supply’s ground. Pin 40 must be con-
nected to a well-regulated voltage source
(+5 volts with respect to pin 20). That
voltage shouldn’t vary by more than *
5% (so you have a permissible range from
4.75 to 5.25 volts). The power supply
should be able to supply a minimum of
250 ma.

Pins 26-33 are the connections for the
bidirectional 8-bit data bus. (The most
significant bit, D7, is connected to pin
26.) The data bus is three-state, which in
this case means that it is basically discon-
nected from the circuit except for external
write operations. The data bus can drive
one standard TTL load or several LS-TTL
loads. Pins 9-19 and 21-25 are the ad-
dress-bus pins. That is also a three-state
bus.
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In order to use the on-board oscillator,
an external crystal must be connected to
pins 7 and 8. Figure 3 shows how. If you
prefer to drive the IC with an external
clock (it must be TTL compatible), con-
nect the signal to pin 8. Pin 7 provides a
buffered clock output with either an exter-
nal or internal clock.

Pin 37 is the ReSET pin. It is simple in
concept, but extremely important. When
it is brought low (below | volt) several
things happen. Any in-process operations

OPTIONAL
SYSTEM
CLOCK

(o]

Xout

e Rp &
XTAL Ps
{4MH2}E 100K 2

v

INS 8073

> 1
<K

C1
27pF

AA

Xin

FIG. 3—A INTERNAL OSCILLATOR is contained
in the INS8073. Here it is shown configured fora
4-MHz clock rate. A TTL-compatible external
clock may be used instead.

are aborted, the data and address bus are
disconnected, the program counter, stack
pointer, and status register are cleared. As
far as we're concerned, however, the most
important thing that happens upon the re-
setting of the microinterpreter is that the
program we stored in EPROM will start
automatically. (Provided the program in
EPROM starts at hex address 8000.)
Since that pin is buffered by a TTL com-
patible Schmitt trigger, we do not have to
be overly concerned about rise and fall
times. Figure 4 shows one way of con-
necting this pin so that the device auto-
matically resets when we turn on the
power.

Pin 4 is the READ DATA STROBE output.
It is a three-state output that goes low
when the microinterpreter is reading from
external memory.

Other than those times, the output is
effectively disconnected from the rest of
the circuit. In some circuits, a 10K pull-up
resistor should be connected from +5V
to pin 4. The READ DATA STROBE output is
connected to some address-decoding cir-
cuits so that input data is present on the
data bus only during an external read oper-
ation.

Pin 6, the WRITE DATA STROBE, 1§ sim-
ilar in function to pin 4. The primary
difference is that this pin goes low during
external-memory write operations. Like
pin 4, a 10K pull-up resistor is sometimes
connected to this pin. That output is re-
quired so that external memory (or out-
put) devices know when the information
on the data bus is valid.

Pins 38 and 39 are the INS8070’s two

+5V
R

100K
INS 8073
37

NRST
il Ty
33 pF

FIG. ——POWER-ON RESET. If pin 37 of the
INS8073 is connected as shown, it will automat-
ically execute a program stored in EPROM
(starting at address 8000) at power-up.

interrupt pins. Both act as interrupt-re-
quest pins. (The 8073 does not have the
equivalent of a non-maskable interrupt.)
In order for an interrupt to be serviced,
first the input to one of those pins must go
from high to low. (It is edge, not level
triggered). Also, the least-significant bit

MICROINTERPRETER
MANUFACTURERS

Fairchild Camera and Instrument Corp.
Semiconductor Groups

464 Ellis Street A5

Mountain View, CA 84042

Fujitsu America ;
910 Sherwood, Suite 23
Lake Bluff, IL 60044

Hitachi America, Lid.
1800 Bering Drive
San Jose, CA 95131

National Semiconductor Corp.
2900 Semiconductor Drive
Santa Clara, CA 95051

NEC Electronics USA Inc.
Microcomputer Division
One Natick Executive Park
Natick, MA 01760

OKI Semiconductor, Inc. :
1333 Lawrence Expressway, Suite 401
Santa Ciara, CA 95051

Panasonic

Matsushita Electric Corp., Industrial Division
1 Panasonic Way

Secaucus, NJ 07094

Rockwell International
Microelectronic Device Division

PO Box 3669, 3310 Miraloma Avenue
Anaheim, CA 92803

Texas Instruments
Semiconductor Group
PO Box 225012, M/S 308
Dallas, TX 75265

Zilog, Inc
1316 Dell Ave
Campbell, CA 95008

in the status register must be 1. (The status
register is accessible through the NSC
Tiny Basic STAT function.) Pin 38 has
priority over pin 39 if both interrupts oc-
cur at roughly the same time.

In addition to acting as inputs for inter-
rupts. both pins serve as sense inputs.
Here we are mainly concerned with pin
38, which will accept serial ASCII input
data. The input data must first be convert-
ed to TTL levels.

The remaining pins will be briefly de-
scribed in sequential order. Don’t worry if
the description is a bit confusing, the
functions these pins provide will not be
implemented in our project. Nonetheless,
some of these pins must be connected to
ground or +5V for proper operation of
the microinterpreter. Refer to the notes
given in the description of each pin for
their proper use in our project.

Pin I: ENaBLE outpuT, The 8073 con-
trols that output as follows. 1) If pin 3 (Bus
REQUEST) is low, but the 8073 is not hold-
ing it low, then pin 1 is brought to the same
logic level as pin 2, the ENABLE INPUT, 2)
If pin 3 is low because the 8073 is holding
it low, pin | goes high. 3) Pin | is always
high if pin 3 is high. Note: Pin I can be left
unconnected.

Pin 2: enaBLE INpuT. 1) If this pin is
high, the 8073 sets pin 1 high and is de-
nied access to the bus. 2) If pin 2 is low
and the 8073 is holding pin 3 low, pin |
goes (or stays) high and the 8073 has
access to the bus. 3) If pins 2 and 3 are
both low and the 8073 is not holding pin 3
low, pin | is set low and the 8073 is denied
access to the bus. Note: Pin 2 should be
connected to ground.

Pin 3: Bus reQuEsT. This is the bi-
directional bus request input/output. It al-
ready has been referred to. Like pins I and
2, pin 3 is used in direct memory access
(DMA) and multiprocessing applica-
tions. This pin should be connected to a
+ 5V power supply through a 10K pull-up
resistor.

Pin 5: norp iNpuT. The primary ap-
plication of pin 5 is to allow the use of
slow memories and peripherals. It is also
used for single memory cycle extension.
Setting that pin low causes the 8073 to
extend an external read or write cycle.
Note: In the burglar outwitter that we'll
describe, pin 5 is connected to +5 volts
through a 10K pull-up resistor.

Pins 34, 35 and 36: Flags 1, 2, and 3
outputs. These flag outputs can be set by
writing into the appropriate flag bits lo-
cated in the status register. These pins can
be left unconnected.

Next month, we’ll describe, in some
detail, the language of the 8073 microin-
terpreter—National Semiconductor’s
Tiny BASIC. We will also take a look at a
commercially available demo/develop-
ment board, which greatly simplifies de-
signing with this exciting microin-
terpreter. R-E
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Servicing

Videodisc Players

P t 4 LET'S CONTINUE OUR
ar look at troubleshoot-
ing typical CED player failures. For your
convenience, we've reprinted Fig. 14 and
Table 2 from February’s issue.

Pickup electronics. As shown in Fig.
14, the pickup electronics (resonator. pre-
amp, AFT) are part of the arm assembly.
Generally, the preamp and AFT circuits
are serviceable, but the resonator is not.
The disc signal causes a 915-MHz reso-
nator signal to be amplitude modulated
and peak detected to produce the FM vid-

JOHN LENK

If you want to learn more

about videodisc players and how
to service them, this article is for you.

This month we conclude our look at CED players.

eo and audio carrier-signals. Those sig-
nals are preamplified from about |0 mV to
about 300 mV, and applied to the demod-
ulators. An AFT voltage is also returned
to the resonator, and keeps the resonator
on frequency.

If the player is operating, but you get
neither video or audio, look for a 5-MHz
FM signal at the input and output of the
preamps, and for an AFT voltage at the
resonator. If there is no 5-MHz FM at the
preamp output, the problem is in the arm.
If the preamp output is good, check the

wiring between the arm and the demod-
ulators.

If you get both audio and video play-
back, but there is interference, try apply-
ing an external AFT signal and see if that
clears the problem. The external AFT
should be taken from a variable 0 to 12-
volt DC supply. If you get a good signal
with an external AFT, the AFT circuits are
the likely culprits.

Audio demodulator circuits. As
shown in Fig. 14, to recover disc audio-
signals, the 716 and/or 905 kHz carrier is
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FIG. 14—BLOCK DIAGRAM of the electronic and mechanical systems in a CED videodisc player. The
blocks noted with an astrisk are located in the player's arm.

separated from the 5-MHz video carrier
and then demodulated by the audio de-
modulator. The demodulated audio is

passed through a sample-and-hold circuit

that removes noise spikes when a loss-of-

~carrier is detected. The audio is then ap-

plied to the RF modulator. The audio de-
modulator includes 716 and/or 905-kHz
VCO's that are usually adjustable. In ad-
dition to the 5-MHz carrier, the audio de-
modulator also receives a squelch signal
developed by the microprocessor. Gener-
ally, that is the same signal used to operate
the stylus lifter. Both the audio and video
circuits are squelched when the stylus is
not in contact with the disc.

If you get good video. but no audio,
check for audio at the output of the sam-
ple-and-hold circuit. If the audio 1s good
at that point, trace the audio to the RF
modulator. If there is no audio to the sam-
ple-and-hold. check for audio at the de-
modulator output (usually about 1.5
volts). Also check that the squelch line is
not cutting the demodulator off. Next,
check for any adjustments in the audio.

As previously mentioned, the 716/905
VCO’s are generally adjustable. Like-
wise, the demodulator output is usually
adjustable (through a modulation-level-
adjust. or some similar control).

If you get audio, but it is noisy or weak
(but with good video), suspect the sam-
ple-and-hold circuit, or that you are get-
ting excessive defect-gate-pulses from the
demodulator.

NLAC circuits. The arm output (Fig.
14) is applied to the video demodulator
through the NLAC circuits which, in turn,
are controlled by the NLAC detector.
Those circuits eliminate the 716/905-kHz
audio signals that cause soundbeats (a
constant pattern in the picture). If the
NLAC circuits are defective. the sound-
beats can get through to the video demod-
ulator or, in some cases, the NLAC
circuits can be cut off so no video signal is
applied.

If the problem is one of soundbeats. try
correcting the condition by adjustment.
Usually, there is an NLAC-phase-adjust-
ment (to zero out the undesired beat) and a

'SENSOR

control-voltage level or bias (to set the
control voltage amplitude to the NLAC).
If that adjustment fails to cure the prob-
lem, trace the various NLAC signals.
’Ihere- should be both baseband- and au-
dio-carrier inputs to the detector, and a
control-signal output from detector to
NLAC. Also look for 5-MHz video from
the preamp to the NLAC. and from NLAC
to the video demodulator.

Video demodulator-circuits. Video
signals are placed on a disc by frequency
modulating a 5-MHz carrier with the vid-
eo signal. The video demodulator con-
tains a 5.25-MHz VCO that combines
with the arm output (passed through the
NLAC) to produce both video and defect
pulses. The video demodulator also re-
ceives the squelch signal from the micro-
processor, so that there is no video when
stylus is lifted from the disc.

If you get good audio. but no video,
check for baseband video at the demod-
ulator output. If the video is good at that
point, trace the video to the comb-filter/
defect-corrector. If there is no video at the
demodulator output, but video from the
NLAC, check that the squelch line is not



cutting the demodulator off. Next, check
for any adjustments in video. Generally,
the 5.25-MHz VCO is adjustable. Like-
wise, the demodulator output is usually
adjustable (through a video-level-adjust,
or some similar control).

If you get video, but it is noisy and
weak, with dropouts (but with good au-
dio), check for excessive defect-gate
pulses from the video demodulator to the
comb filter.

Comb-filter/defect-corrector cir-
cuits. Those circuits prevent dropouts in
the displayed picture that result from mo-
mentary loss of video carrier (caused by
contamination or defects in the disc). That
is done by recirculating the previous hori-
zontal line of the video signal when a
defect occurs. The circuits also separate
the 0- to 3-MHz luminance signals from
the 1.53-MHz buried-subcarrier chroma
signals.

If you get no video or chroma, but
audio is good, check for proper inputs.
There should be both baseband video and
defect-gate-pulses from the video demod-
ulator, and a 1.53-MHz signal from the
video converter. If the inputs are present,
but there are no chroma and/or luminance
outputs (typically about 1 volt) to the vid-
eo converter, the comb-filter/defect-cor-
rector is probably at fault (although there
are buffer circuits between the corrector
and converter in some players).

If you are getting both luminance and
chroma, but there are excessive dropouts
(but with good audio), try adjustment.
Generally, there is a delayed-video-adjust
or similar control. Note that that adjust-
ment controls the amplitude of the recir-
culated horizontal line, not the delay time
(which is provided by a fixed delay line,
typically 63.6 s or 1H).

Video converter circuits. Once the
buried-subcarrier-chroma signals are sep-
arated from the luminance signals by the
comb filter, the 1.53-MHz chroma signals
are up-converted to the standard 3.58-
MHz color subcarrier. That is done in the
converter by heterodyning the 1.53-MHz
chroma signal with a 5.11-MHz VXCO
signal. The resultant 3.58-MHz chroma is
then added to the combed luminance, pro-
ducing the composite video (which is ap-
plied to the RF modulator through
buffers).

The 1.53-MHz signal is also used by
the system control and DAXI circuits. So,
before you get too far into the converter
circuits, check that the 1.53-MHz signal
is present, and on-frequency. You will
need a 7-digit counter, and should get
1.535625 =225 Hz (with the player in
PAUSE).

If the 1.53 MHz is absent or abnormal,
check for 5.11-MHz and 3.579545-MHz
signals at the converter. Adjust those sig-
nals if necessary. In some players, the
3.58 MHz is adjustable, but not the 5.11-
MHz. If the 1.53 MHz clock is good, but

TABLE 2—CED TROUBLESHOOTING GUIDE

Symptom

Player totally inoperative, or turntable on but
no picture

Caddy can not be loaded/unloaded
Player will not turn off

No playback

No or noisy audio

No or noisy video

Picture and/or color instability

Wrong color, picture not in sync
Soundbeats in picture

No RF output

Picture and audio repeat, visual search
inoperative or incorrect

Rapid access inoperative or incorrect
VISUAL SEARCH Or RAPID ACGESS problems

you are having video problems, start trac-
ing circuits as follows.

Check for luminance of about 400 mV
and chroma of about 200 mV to the con-
verter, and a composite video of about
2.5-volts peak-to-peak to the RF modu-
lator. In most units, the composite video
from the converter to the RF modulator
can be adjusted by a modulation-depth-
adjust or similar control. Likewise, either
or both the chroma and luminance from
the comb filter to the video converter can
be adjusted (on most players).

Time-base corrector circuits. The
video-converter circuits also provide
time-base correction. During playback,
eccentricities and warpage of the disc
cause phase and frequency modulation of
the recovered video signal. Such modula-
tion can result in tint and color changes in
the chroma, and horizontal instability in
the luminance signals. The time-base cor-
rection circuits modulate the frequency
and phase of the 5.11-MHz VXCO, and
maintain the disc-to-stylus velocity (by
moving the stylus forward or backward
along the disc groove). High-frequency
and static time-base errors in chroma are
corrected by controlling the 5.11-MHz
VXCO. Mid-frequency (1 to 300 Hz) cor-
rection of both luminance and chroma is
done by the armstretcher circuit.

Instability or wiggles in the picture can
be caused by incorrect armstretcher gain.
So the first step is to try correcting hori-
zontal instability problems by setting the
armstretcher gain according to the service
literature. If that does not cure the prob-
lem, make sure that there is an
armstretcher error-signal between the
converter and armstretcher transducer on
the pickup arm. If not, start at the convert-
er and trace the signal to the transducer
(through a series of drivers and ampli-
fiers).

If you are getting an error signal to the
transducer, see if the signal varies when
the disc speed varies. Monitor the voltage
at the transducer (about 2 to 10 volts), and
slow the disc down by touching the edge
of the disc with your finger. (Touch only

Circuits To Check
Power supply and switch control

Mechanical adjustments

Mechanical adjustments

Stylus lifter/cleaner and pickup electronics
Audio demodulator

Video demodulator and video converter
Time-base corrector

Comb filter/defect corrected

NLAC circuits

RF modulator

DAXI signal circuits

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

the edge and do not press hard!) The volt-
age should change. You can also check
the armstretcher-transducer function by
confirming that the stylus moves (about
0.01 inch) when you touch the disc.

Before you tear into the time-base cir-
cuits, trying to locate a wrong-color,
changing-tint, or picture-not-in-sync
fault, make sure that the turntable is lock-
ed to the line frequency. You can make a
quick check of turntable speed by insert-
ing a test disc and operating the player
under a fluorescent light. The inner diam-
eter of most CED test discs has black and
white wedges on the label. If the turntable
is turning at 450 rpm, the strobe effect
causes the white wedge to appear at the
same point with each flash of the light,
producing a stable image. If the white
wedges revolve, the turntable is not in
sync. The most common causes of that
problem are mechanical. With power off,
and disc removed, spin the turntable by
hand (gently). If you hear grinding or
dragging, or if the turntable does not re-
volve easily, check for dry bearings, or
other mechanical binding (such as bent
motor-magnet poles).

RF-modulator circuits. The RF-mod-
ulator circuits are usually easy to trou-
bleshoot (if you have audio/video inputs,
but no RF output, the problem is in the RF
modulator). Of course, you must make
sure the antenna switch is good, and that
the set you are watching is tuned to the
correct channel. However, the matter of
adjusting the RF-modulator circuits is not
that simple. The Channel 3/4 tank-cir-
cuits are external from the modulator IC,
and must be adjusted separately. The
same is true for any sound trap and band-
pass filter-circuits. Always use the recom-
mended procedures for those adjust-
ments. For example, you should recheck
tank-circuit frequencies after an RF-mod-
ulator IC has been replaced, but it is gen-
erally not necessary to adjust the trap and
filter circuits (unless you have replaced
parts in the traps and filters). Keep in mind
that those trap and filter circuits prevent
undesired player signals from passing to
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Professional Books That Help You Get Ahead-And Stay Ahead!

“nte Electronics and Control Engineers’
BOOk Cl“b®and...

= Keep up with current technology
m Sharpen your professional skills
m Be ready for new career opportunities

THE MCGRAW-HILL COMPUTER
HANDBOOK: Applications, Con-
cepts, Hardware, Software. £d-
ited by H. Helms. 992 pp., 475 illus.
Everything you need to know about to-
day's computer science and engineer-
ing is here in this massive treasure trove
of information. Covers everything from
Boolean algebra to hardware selection
techniques to artificial intelligence.

279/721  Pub. Pr., $84.50 Club Pr., $49.95

TRANSDUCERS: Theory and Ap-
plications. 8y J.A. Allocca and A.
Stuart. 497 pp., 328 illus. Thoroughly
describes and illustrates the theory and
operation of all important transducers
used in industrtal, communication,
medical, and other applications. Pho-
tographs, drawings, and diagrams are
included throughout this outstanding
introduction to a key element in elec-
tronic instrumentation.

582997-5 Pub. Pr, $29.85 Club Pr., $24.85

ANTENNA ENGINEERING HAND-
BOOK, 2/e. Edited by R. C. Johnson
and H. Jasik, with contributions by 57
recognized authorities. 1,408 pp., 946
illus. This widely acclaimed Handbook
gives you the guidance you need to solve
problems in antenna design and appli-
cation. It provides detailed information
an physical fundamentals, patterns,
structures, and design techniques for
practical modern antennas.

322/910  Pub. Pr., $95.00 Club Pr., $62.50

INTRODUCTION TO RADAR SYS-
TEMS. By M. |. Skolnik. 2nd Ed., 698
pp., 244 illus. Covering every radar
fundamental and all important changes,
this EE text exposes you fully to the sys-
tems themselves—and to their appli-
cations! Topics include radar equation,
CW and frequency-modulated radar,
MTI, pulse-doppler, tracking radar, re-
cejvers, displays, duplexers, noise, and
mare.

579/091  Pub. Pr, $43.00 Club Pr., $32.25

MICROPROCESSOR APPLICATIONS
HANDBOOK. Editor-in Chief, D. F.
Stout. 472 pp., 284 illus. At last—a
reference guide to microprocessor
applications to help you make your
systems timely, versatile, and
cost-effective.

617/988  Pub. Pr, $41.95 Club Pr., $31.45

MICROPROCESSOR AND MICRO-
COMPUTER DATA DIGEST. By W. H.
Buchsbaum and G. Weissenberg. 336
pp., 93 block diagrams, 106 pin con-
figurations. |f you work with electronic
devices that use microprocessor or mi-
crocomputer integrated circuits, this
much-needed book contains all the de-
tailed technical data for every micro-
pracessor |C that is currently listed as
a "standard," off-the-shelf item.

582835-9 Pub. Pr, $29.85 Club Pr., $22.50

HANDBOOK OF ELECTRIC POWER
CALCULATIONS. Edited by A. Seid-
man, H. Mahrous and T. G. Hicks. 448
pp., 300 illus. Here are 285 tested and
proven procedures for handling the
electric power problems most fre-
quently encountered in actual practice.
You'll find ingenious, time-saving ways
to calculate fuel costs, motor effi-
ciency, and power output.

560/617  Pub. Pr, $41.50 Club Pr., $31.50

= Boost your earning power

New members!
Any one of these great

professional

books
foronly ...
as a premium with your
1st selection!

HANDBOOK OF PRACTICAL ELEC-
TRICAL DESIGN. By J. F. McPartland.
416 pp., 300 iflus. This volume pro-
vides a step-by-step explanation of de-
signing electrical systems for indus-
trial, commercial, and residential
applications. Packed with helpful tips
for saving time and complying with code
requirements from branch circuits to
wiring size.

456/35X  Pub. Pr., $40.95 Club Pr., $27.50

DIGITAL LOGIC DESIGN. By B. Holds-
worth. 338 pp., 192 illus. All of the
recent advances in digital design tech-
niques are presented here in depth. It's
both a text covering basic concepts and
a practical guide to design techniques
for combinational, clock-driven, and
event-driven circuits.

582852-9 Pub. Pr., $39.95 Club Pr., $27.50

ELECTRONICCOMMUNICATIONS
SYSTEMS. By W. D. Stanley. 566 pp.,
illus. Emphasizing the signal-process-
ing functions of modulation and de-
modulation operation, this book pre-
sents the essentials of electronic
communications in a logical, step-by-
step sequence.

582834-0 Pub. Pr., $25.95 Club Pr., $20.95
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Spectacular values up to $95.00

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Markus.
1,264 pp., 3,666 circuit diagrams.
Complete with values of components and
suggestions for revisions—plus the
original source of each circuit in case
you want additional performance or
construction details.

404/461 Pub. Pr, $76.95 Club Pr., $57.95

ELECTRONICS ENGINEERS' HAND-
BOOK, 2/e. Edited by D. G. Fink & D.
Christiansen. 2,272 pp., 2,189 illus.
This updated and enlarged edition cov-
ers all the latest knowledge in the field,
including new advances in integrated
circuits, pulsed and logic circuits, laser
technology, telecommunications, and
much more.

209/812 Pub. Pr., $83.50 Club Pr., $63.95

DIGITAL CIRCUITS AND MICRO-
PROCESSORS. By H. Taub. 608 pp.,
heavily illus. This fast-paced, care-
fully written guide gives you thor-
ough explanations of all the basic
principles of digital systems and
logic design— plusa solid introduc-
tion to microprocessors and micro-
processor-based designs.

629/455 Pub. Pr., $37.00 Club Pr., $26.50

RADIO HANDBOOK. 8y W. Orr, 22nd
£d., 1,136 pp., more than 1,300 illus.
The latest edition of what is universally
regarded as the best liked and most
useful communications reference in the
industry. It's a handy “course" in com-
munications, a fact-packed reference,
and a how-to guide—all in a single book!
582442-6 Pub. Pr, $21.85 Club Pr, $17.95

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

PRACTICAL DIGITAL DESIGN US-
ING ICS, 2/e. By ). D. Greenfield. 717
pp., ifus. This revised and expanded
Second Edition of a popular guide shows
how to get the most out of a wide range
of popular integrated circuits. What's
mare, it contains the specialized know-
how today's designer needs to interface
ICs with microprocessars.

582853-7 Pub. Pr, $25.95 Club Pr, $19.95

ENGINEERING NETWORK
ANALYSIS By G. H. Hostetter. 912 pp.,
372 illus. Emphasizing real-world ap-
plications, this comprehensive book
covers the full range of analytical tech-
niques for everything from source-re-
sistor networks to switched networks.
Brings you fully up to date on all the
latest developments.

582966-5 Pub. Pr. $35.50 Club Pr., $27.95

STANDARD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D. G. Fink and H. Beaty. 2448 pp.,
1,414 illus. Today's most widely
used source of electrical engineer-
ing information and data serves
you as no other single work when
you need detailed, timely, and reli-
able facts .

209/74X  Pub. Pr, $79.95 Club Pr., $62.95
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MICROWAVE SEMICONDUCTOR
CIRCUIT DESIGN. By W.A, Davis. 416
pp. heavily illus. Provides in-depth cov-
erage on microwave circuit analysis,
passive microwave components,
impedence transformers and circuits,
broadband directional couplers, me-
chanical realization of selected trans-
mission lines, CAD, CAM and CAT, char-
acteristics of amplifiers and oscillators,
noise, statistical thermodynamics and
PN junction theory.

58044-2 Pub. Pr, $47.50 Club Pr., $35.50

INTRODUCTION TO RADIO FRE-
QUENCY DESIGN. By W. H. Hayward.
383 pp., illus. This comprehensive vol-
ume prepares you to actually design HF,
VHF, and UHF eguipment and enables
you to follow much of the current liter-
ature. Structured equation sets make it
easy to write programs for small com-
puters or calculators.

582748-4 Pub. Pr, $29.95 Club Pr, $24.75

MCGRAW-HILL ENCYCLOPEDIA OF
ELECTRONICS AND COMPUTERS.
By S. P Parker, Editor-in-Chief. 960 pp.,
1,266 illus., outsized 84> x 11 format.
It's a single-volume library that covers
the entire world of electronics from Edi-
son's pioneering work in electricity right
up to optical fiber communications,
control systems, lasers, radar, TV re-
ceivers, artificial intelligence, and
computer storage technology.

454/876 Pub. Pr, $67.50 Club Pr., $41.50

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX-
AMINATIONS. By C. R. Hafer. 336
pp., more than 200 illus. Actually
two books in one—a quick prepara-
tion manual to help you pass your
P.E. exams on the first try and a
rich source of practical electronics
engineering information and
know-how.

254/303  Pub. Pr, $32.50 Club Pr., $25.50

Why YOU should join now!

B BEST AND NEWEST BOOKS IN YOUR FIELD — Books are selected from a wide
range of publishers by expert editors and consultants to give you continuing access

to the best and latest books in your field.

B BIG SAVINGS — Build your library and save money too! Savings ranging up to

30% or more off publishers’ list prices —usually 20% to 25%.

MCGRAW-HILL CONCISE ENCY-
CLOPEDIA OF SCIENCE AND TECH-
NOLOGY. Editor-in-Chief S. P Parker
and the Staff of the McGraw-Hill En-
cyclopedia of Science and Technology.
2,065 pp., 1,600 iflus. This volume
serves every need for understanding to-
day’s science and technology. Written
by over 3,000 of the world's topmost
experts, includfn% 19 Nobel Prize win-
ners, it covers /5 disciplines from
Acoustics to Zoology. A 30,000-entry
index and cross-references throughout
make it a snap to find the information
you're looking for.

454/825 Pub. Pr, $95.00 Club Pr., $66.50

COMPUTER METHODS FOR CIR-
CUIT ANALYSIS AND DESIGN. By J.
Viach and K. Singhal. 656 pp., 148 il-
lus. Computational methods have be-
come an integral part of circuit analysis
and design. And a solid understanding
of the basics of computer-aided design
is @ must for engineers who want to
achieve their career objectives. This self-
teaching book provides that know-how
in a logical, easy-to-follow presenta-
tion.

582855-3 Pub. Pr., $42.50 Club Pr, $33.95

ELECTRONIC NOISE. By A. Ambrdzy.
281 pp., illus. The data you'll find here
will help you understand and cope with
noise in all types of circuits. Covers noise
parameters of linear networks, mea-
surement technigues, effects of nonlin-
ear transfer characteristics, and more.
011/249  Pub. Pr, $39.95 Club Pr, $30.75
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Be sure to
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important
titles as well!

LARGE SCALE INTEGRATION: De-
vices, Circuits, and Systems. By M.
J. Howes & D. V. Morgan

582851-0 Pub. Pr, $35.95 Club Pr, $29.95

MICROWAVE SEMICONDUCTOR
ENGINEERING. By J. F. White.

582553-8 Pub. Pr, $32.50 Club Pr, $25.95

MICROPROCESSOR SUPPORT CHIPS:
Theory, Design, and Applica-
tlons. By T. . Byers.

095/183  Pub. Pr., $39.50  Club Pr., $31.00

ENGINEERING FORMULAS, 4/e. By
Gieck.

232199 Pub. Pr, $16.95 Club Pr. $13.50

ELECTRONICS CIRCUITS NOTE-
BOOK. Edited by S. Weber.

192/448  Pub. Pr, $35.50 Club Pr,, $27.50

ANALYSIS AND DESIGN OF DIGITAL
INTEGRATED CIRCUITS. By D. A.
Hodges and H. G. Jackson.

281/535  Pub. Pr, $31.00  Club Pr, $23.95

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D.
E. Stout & M. Kaufman.

§17/97%  Pub. Pr, $39.50 Club Pr, $29.00

ENGINEERING MATHEMATICS
HANDBOOK, 2/e. By J. J. Tuma.
§54/288 Pub. Pr, 53450  Club Pr. $26.95

DIGITAL COMMUNICATIONS. By ..
Proakis

508/271  Pub. Pr, $37.50  Club Pr,, $29.50

SIGNALS AND SYSTEMS. By A. Op-
penheim, A. Willsky, and |. Young.
582674-7 Pub. Pr. $32.50 Club Pr. $25.95

MAINTAINING AND REPAIRING
VIDEOCASSETTE RECORDERS By R
L. Goodman.

582895-2 Pub. Pr, $14.95 Club Pr, $12.50
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the TV set (and to the antenna!).

Time-indication circuits. Elapsed
program-time, shown on an LED time
display, is developed when the micro-
processor decodes the DAXI signal, and
produces a corresponding binary code. A
decoder/driver decodes the binary infor-
mation and activates the LED’s. During
RAPID ACCESS (when the stylus is lifted),
there is no DAXI. Instead, the micro-
processor receives pulses from an optical
sensor that produces an output as the arm
moves rapidly across the disc.

If there is no (or an incorrect) time
display, make sure that you are getting
good DAXI signals to the microprocessor.
If the time display is incorrect only using
RAPID ACCESS, the problem is likely in the
optical sensor.

DAXI-signal circuits. Operation of
the entire player is controlled by the mi-
croprocessor, which decodes the DAXI
signal to determine the video field being
played and the elapsed time. Locked
grooves are also determined by checking
the DAXI code for a repeating or decreas-
ing DAXI number (indicating a **skip
back™). The microprocessor causes the
stylus to exit locked grooves by activating
stylus-kicker circuits. So if you are trou-
bleshooting a “locked groove™ problem
(audio/video repeats) and either RAPID
ACCESS O VISUAL SEARCH are in-
operative, start by checking for good
DAXI signals.

Typically, the control signals from the
microprocessor to the DAXI IC are 16ms
and about 400ps in width. Wider DAXI
control (DCNT) signals (say 800s), usu-
ally indicates DAXI problems (most like-
ly in the DAXI IC or VDO—vertical
detail—IC, or possibly in the circuits be-
tween the comb-filter/defect-corrector
and the DAXI IC). The DAXI-status
(DSTAT) signals from the DAXIIC to the
microprocessor are also at 16ms, and the
width is not critical. Again, the problem
can be in the DAXI IC and/or micro-
Processor.

Stylus-kicker circuits. Those circuits
are used to move the stylus two grooves on
the disc (either forward or reverse), and
occur during a locked groove condition
and in visuaL seaArcH. When the micro-
processor senses a locked groove con-
dition (the DAXI numbers keep repeating
or decreasing), the microprocessor ap-
plies kicker pulses through a ramp gener-
ator (Fig. 16) and amplifier circuits to the
stylus-kicker coils on the arm to move the
stylus forward out of the locked groove.
The direction of the pulse (and corre-
sponding stylus movement) is determined
by direction-switch-circuits. When the
MICrOpProcessor receives VISUAL-SEARCH
commands from the front panel controls
(FORWARD Or REVERSE), the micro-
processor produces a series of stylus-
kick-pulses that are timed to maintain two
grooves of movement with each kick.

Failure in the kicker circuits usually
shows up as a failure to escape from a
locked groove, or no VISUAL SEARCH, Or
VISUAL SEARCH in one direction only. To
make a quick check of both the kicker and
VISUAL SEARCH circuits, look for pulses at
the kicker coils on the arm while pressing
the visuAL SEARCH buttons. If you get no
pulses, make sure that the microprocessor
is getting VISUAL-SEARCH commands,
and then trace the signals from the micro-
processor to the kicker coils.

If you get pulses at the coils, but the
pulses have no overshoot, the kicker coils
are possibly open. (On most players, you
must replace the entire arm if the kicker
coils are bad.) If you get no pulses at the
coils, trace the circuits between the mi-
croprocessor and coils. If the coils are
operative, but the arm does not move dur-
ing VISUAL SEARCH, the problem is proba-
bly with the servo control rather than the
kicker.

Servo control-circuits. The servo con-
trol-system moves the arm (through
gears) across the disc (either forward or
reverse) in response to signals applied
through the error-amplifier/servo-control
circuits shown in Fig. 14. In normal pLaY,
the servo motor receives drive signals
generated by stylus sensors (on the arm)
and a servo detector. The servo drive-sig-
nal is generated by sensing the position of
the stylus relative to the center of the arm
assembly. A 260-kHz signal from the de-
tector is applied to two stylus sensors. The
signal is inverted by one sensor, generat-
ing a 180-degree out-of-phase signal. As
the stylus moves closer to one sensor, the
stylus picks up the 260-kHz signal from
that sensor. The servo signal from the styl-
us is compared to the original 260-kHz
signal to generate an error signal that de-
creases as the stylus moves closer to the
inside sensor, and vice versa. The error
signal is amplified to drive the servo and,
thus, control arm movement.

During either VISUAL SEARCH Or RAPID
ACCESs, the error signal is overridden or
inhibited by the microprocessor, (which
applies continuous drive signals to the
servo motor). In visuAL SEARCH, the mi-
croprocessor produces the servo drive-
signals to move the arm forward or re-
verse, and also produces kicker pulses to
move the stylus (two grooves per kick) as
described. In RAPID AccEss, the micro-
processor produces servo drive-signals
that move the arm rapidly, and also re-
moves the stylus-lifter voltage, allowing
the lifter spring to raise the stylus. That
prevents damage to the stylus and disc
during rapid movement. (Also note that
the stylus lifts automatically when power
is removed, and during load/unload by a
switch that is actuated when the spine is
not in the normal play position.)

If the arm does not move during pLAY,
operate the VISUAL-SEARCH-FORWARD
controls and monitor the voltage to the

servo motor. Typically, one motor lead
will be grounded while the other lead is
*hot” (about 20 volts). Then operate the
VISUAL-SEARCH-REVERSE control. The
previously grounded motor lead should
now be at 20 volts, while the previously
hot lead should be ground. If the voltages
are present, but the motor does not oper-
ate, you have found the problem. If the
voltages are absent or abnormal, trace the
voltage back to the microprocessor
(through the error amplifier/servo control-
circuits).

If the arm moves during visuaL
SEARCH, but not during pLAY, the problem
is likely in the stylus sensors and/or servo
detector. First check if there is a 260-kHz
(that frequency is approximate; the pre-
cise frequency is not too important) signal
at the detector and/or sensors. The pres-
ence of a 260-kHz signal shows that the
detector oscillator is working. Next,
monitor the error voltage from the detec-
tor to the servo drive while manually ro-
tating the main servo reduction gear (that
is usually the largest gear in the servo
assembly). The error signal should change
(in phase and amplitude). If not, check for
bent or damaged servo-sensor leads, and
for incorrect servo adjustments. Usually
there are at least two servo adjustments
(servo position and detector balance).
Carefully straightening a bent sensor lead
may restore proper operation. If the sen-
sor leads look fine, suspect defective
varactor diodes in the sensor. If the diodes
are bad, you must replace the entire arm
assembly.

If the arm moves during visual
SEARCH and normal pLAY. but not in
RAPID ACCESS, first make sure that the
MICrOprocessor is getting RAPID-ACCESS
commands from the front-panel controls.
Then trace signals from the micro-
processor to the servo motor and stylus
lifter. That is essentially the same system
that's used during pLAy and vISUAL
SEARCH. It is the input to the error-ampli-
fier/servo-control circuits that is different
for RAPID ACCESS.

Mechanical problems. As in the case
of LV, use the manufacturer’s procedures
for all mechanical adjustments and dis-
assembly/reassembly. Generally, the ser-
vice manuals are very good in that
respect. Also, unless there has been ex-
cessive wear or outright physical damage,
CED players are usually more rugged than
LV ones, and do not require extensive
mechanical adjustment. One exception to
that is when you must replace major me-
chanical components. such as the arm as-
sembly, servo-gear mechanism, or caddy-
door load/unload components.

Finally, we have covered only the high-
lights of videodisc service here. If the
procedures described do not cure the
fault, you may have other, possibly se-
rious problems and you must consult the
manufacturer’s literature. R-E
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DESIGNING

WITH

DIGITAL IC’S

Here’s a look at CMOS, one of the most popular of the
logic families, and the special handling

that CMOS devices require.

JOSEPH J. CARR

P t 2 LAST TIME WE DIS-
a r cussed several of the
popular digital IC logic families. This
time, we will continue our discussion of
logic families by looking at the comple-
mentary metal oxide semiconductor
(CMOS) logic family.

Before we get into the details on the
internal workings of CMOS devices, we
should mention some of the benefits of the
CMOS logic family. CMOS circuits are
very forgiving with regards to noise, they
use extremely small amounts of power
when they’re in standby, and their power-
supply requirements are very uncritical.
That makes them very easy to work and
experiment with.

MOSFET transistors

The transistors used in CMOS devices
are Metal Oxide Semiconductor Field
Effect Transistors (MOSFET); those are
also sometimes called /nsulated-Gate
Field Effect Transistors (IGFET). Thaose
transistors differ markedly from the NPN
and PNP bipolar transistors used in other
IC digital logic families.

There are two basic types of
MOSFET—depletion mode and enhance-
ment mode—each of which are found in
two different polarities, N-channel and P-
channel. All of those terms are explained
below.

Figure | shows a cross section of a basic
depletion-mode MOSFET. There are
three electrodes on that device: drain,
source, and gate. The drain and source are
ohmic contacts at either end of a “*chan-
nel” of semiconductor material. In this
example, an N-type semiconductor is

used, so the device is an N-channel deple-
tion-mode MOSFET. The gate is a metal-
lized contact that is separated from the
channel by a thin layer of insulating oxide
material (hence we can see where the
names “insulated gate” and “metal oxide
semiconductor” come from).

A depletion-mode transistor is a nor-
mally-on device. That is, when the volt-
age applied to the gate is zero, current will
flow in the channel at a level determined
by the drain—source applied voltage and
the channel resistance.

Applying a potential to the gate (of
correct polarity, depending upon channel
material) causes charge carriers to be
driven away from the gate region leaving a
depletion zone that is essentially free of
carriers. Thus, the material in the deple-
tion zone becomes a high resistance in-
sulator. The depletion zone is created by
the effect of the electrical field generated
by the gate voltage. Changing the size of
the depletion zone effectively changes the
size (thus the DC resistance) of the
charge-carrier channel. We find, there-
fore, that the resistance between drain and
source varies with the voltage applied to
the gate.

Figure 2 shows an enhancement-mode
MOSFET (N-channel) under two condi-
tions. In Fig. 2-a the gate voltage is zero.
Since that type of MOSFET is normally
off, the enhancement (conductive) zone is
minimized, and the drain-source channel
resistance is maximum. In Fig. 2-b, on the
other hand, a voltage is applied to. the
insulated gate, which creates an electric
field within the channel. That voltage
draws charge carriers toward the gate,

DRAIN

A

DEPLETION

ZONE BOUNDARIES INSULATION

LAYER
P-SUBSTRATE

N-CHANNEL

FIG. 1—CROSS SECTION of a basic N-channel,
depletion-mode MOSFET transistor. The gate is
insulated from the channel by a thin layer of
oxide material.

INSULATION LAYER

SOURCE

P-SUBSTRATE
&

INSULATION
LAYER

SOURCE

P-SUBSTRATE

4

FIG. 2—AN ENHANCEMENT-MODE MOSFET
transistor. When the gate voltage is zero, as
shown in a, the drain-to-source resistance is ata
maximum. When a voltage is applied to the gate,
as shown in b, charge carriers are drawn toward
the gate, decreasing the drain-to-source resis-
tance.

thereby decreasing the drain—source resis-
tance (i.e. the channel is "“enhanced”).
In both types of MOSFET’s, the chan-
nel resistance is varied by the voltage ap-
plied to the gate. In an analog circuit, that
resistance may vary continuously between
limits according to the applied signal volt-
age. Digital circuits, however, have only
two signal levels (high and low), so the
MOSFET s used in CMOS devices tend to
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be all the way on, or all the way off.

The usual schematic symbols for deple-
tion-mode and enhancement-mode tran-
sistors are shown in Figs. 3a and 3b,
respectively.

CMOS devices

The term *‘complementary’ in CMOS
implies that those digital IC logic devices
contain complementary MOSFET tran-
sistors (i.e. one or more transistor pairs
consisting of an N-channel and a P-chan-
nel device). Figure 4 shows a typical
CMOS inverter, which consists of one N-
channel and one P-channel MOSFET. The
drain—source paths (channels) are con-
nected in series, while the gates are in
parallel.

In essence, the CMOS inverter consists
of a pair of electronic resistors in series
across the DC power supply. Those “re-
sistors” are configured such that one is a
high resistance when the other is a low
resistance; which one is which is con-
trolled by the voltage applied to the gate.

That situation is shown in in Fig. 5.
Note that the output signal of the inverter
is the voltage between ground and the
junction of Rl and R2. In each case, one
resistance will be very high (in the
megohm range) and one is very low
(about 200 ohms). Thus, the output will
be essentially +V or —V. Since most
CMOS devices use positive logic desig-
nations, +V represents a high output
conditionand — V represents a low output
condition.

Let’s look a bit more closely at how this
circuit works. Since it is an inverter, the
output will be high when the input is low.
For that to happen, RI (i.e. the channel
resistance of QI) is very low, while R2
(the channel resistance of Q2) is very
high. Thus, +V is connected to the out-
put terminal.

When. on the other hand, the input is
high, the output needs to be low. For that
to happen, R1 must become the high resis-
tance, while R2 becomes the low resis-
tance. Thus, —V is connected to the
output terminal.

The transition point (input voltage) that
causes either high-to-low or low-to-high
output changes is the mid-point voltage
between —V and + V. In many practical
situations, we find that the absolute values
of =V and +V are equal. There is no
reason, hUWC\-"ET. Why we can’t use une-
qual voltages for —V and + V. In fact, in
many cases CMOS devices are operated
from TTL-style power supplies and thus
will use +5 volts DC for + V and 0 volts
DC for — V. Some designers set +V to
zero and then use a negative voltage for
— V. The normal range of =V isOto =15
volts DC with some operating to +18
volts DC.

CMOS part numbers
The generic type numbers for CMOS

3] 0
SUB 6 SUB
) - S

G
N-CHANNEL P-CHANNEL
a
D i}
g sUB 5 SUB
s S
N-CHANNEL P-CHANNEL

)
FIG. 3—STANDARD SCHEMATIC SYMBOLS for
depletion-mode MOSFET transistors are shown
in a, enhancement-mode MOSFET transistors in
b.

+V

a1
(P-CHANNEL
MOSFET]

b

R :
INPUT O—AAA-+ o DUTPUT

0z
{N-CHANNEL i
MOSFET)

¥
-V
FIG. 4—THIS TYPICAL CMOS INVERTER con-

sists of one N-channel and one P-channel
MOSFET transistor.

R1

Q OUTPUT
RZ

-V
FIG. 5—IN EFFECT, a CMOS inverter acts like a
pair of resistors wired across a DC power
source. The output is taken from the junction of
the transistors. The relative values of the re-
sistors depends on whether the input to the
inverter is high or low.

digital logic integrated circuits are in ei-
ther the 4000 range (i.e. 4049) or 4500
range (i.e. 4528). There are also special
devices that carry unique house-type
numbers.

There are two general series of CMOS
devices, designated “A™ and “B." The A
series are the original type of CMOS and
may or may not carry an “A” suffix to the
type numbers. Thus, both 4001 and
4001A can be assumed to be series-A de-
vices. All series-B devices carry a “B”
suffix (i.e. 4001B).

The principal difference between A-
and B-series devices is that B-series

CMOS IC’s contain internal zener diodes
that shunt high voltage static charges
around delicate gate insulators. That re-
duces (but does not eliminate) the poten-
tial for damage from electrostatic
discharge (we’ll talk more about that
problem in a moment).

There are also other differences. The B-
series devices generally have higher oper-
ating frequencies, faster rise-times, and
greater drive capability than A-series de-
vices.

Electrostatic discharge damage

All semiconductor devices potentially
can be damaged by high voltage static
charges;: CMOS devices and other
MOSFET semiconductors seem par-
ticularly sensitive to electrostatic dis-
charge (ESD) damage.

Static electricity is created by the “tri-
boelectric effect,” that is, by creating ex-
cess electrons on the surface of an
insulating material by mechanical rub-
bing. Because of that, static electricity
can be generated without conscious
effort. Table 1 shows typical voltages gen-
erated by ordinary activities. With 35
kilovolts generated by walking across a
carpet, it's no wonder that you get a shock
when you grab the doorknob!

Note that working at the bench on a dry
day can generate 6000 volts of static. Let’s
compare that figure with the typical volt-
ages that will damage electronic devices.
Table 2 shows those values. Note that
many of these devices can be severely
damaged by potentials that are generated
even under “muggy” (70% relative hu-
midity) conditions.

Figure 6 shows the anatomy of a CMOS
failure. Figure 6-a shows an enlarged
drawing of a MOSFET-gate region. When
a static charge hits, it punches a hole in
the insulating oxide (Fig. 6-b). Normally,
the failure is immediate and catastrophic.
Metal from the gate electrode and semi-
conductor material from the channel fill
the void and short the gate to the channel.

At other times, the failure is delayed,
often for many months or even years. In
those cases, the metallization of the void
is not initially sufficient to short out the
device. As time goes on, however, metal-
lic ions and semiconductor material will
migrate into the void. When that process
goes on long enough, a short will develop
and the IC or MOSFET will be destroyed.
To the user, the result is what appears to be
merely a premature failure of the IC; the
real culprit, a static discharge, is rarely
blamed.

ESD protection

Damage from static electricity can be
controlled or even eliminated through the
use of proper strategy. The aim of most
techniques is to keep all pins of the device
at the same potential. If excessive volt-
ages cannot develop between pins of the



TABLE1
ACTIVITY STATIC VOLTAGE GENERATED (V)
15% Relative  70% Relative
Humidity Humidity
Walking Across Carpet 35,000 1,500
Handling PVC Bag 20,000 1,200
Sitting In Polyurethane Chair 18,000 1,500
Working at Workbengch 6,500 150
TABLE 2 CMOS in the containers (or on the foam)
in which they were shipped until it is time
Breakdown to use them.
Device Voltage (V) Some texts tell you to ground yourself
VMOS IC 30—1500 to prevent static damage. While that strat-
MOSFET Transistor 100—200 egy might, in fact, prevent static damage
GaAs FET Transistor 100—300 to the CMOS devices, it could also kill
JFET Transistor 140-—7000 you! If there is any source of 117 volts AC
g’&célg %p-amp ggg:gggg around the bench, then it may seek ground
Bipolar Transistor 3807000 through your grounded body—turning
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FIG. 6—ANATOMY OF A static-discharge
caused CMOS failure. In a, we see the discharge
striking the CMOS device. In b, the hole that
results is shown. Either immediately, or after
several months or years, metal from the gate
and semiconductor material will fill the hole,
shorting the gate to the drain.

IC, then damage will not occur. Other
methods are just common sense. One
basic rule that should be followed is don’t
handle CMOS or Schottky devices more
often than is necessary.

CMOS devices are usually shipped in
containers that serve to reduce the chance
of static discharge damage. Since the aim
is to keep all pins at the same potential, in
some cases, especially in the hobbyist
market, devices or groups of devices are
shipped wrapped in aluminum foil. Most
commercial sources, plus those amateur/
hobbyist dealers who sell in quantities,
will ship CMOS either mounted on black
conductive foam, or, inside of sleeves
made of anti-static plastic. Blister-pack
distributors often use a tiny-piece of con-
ductive foam material to hold pins at the
same potential. It is prudent to keep the

you into a blown fuse!

One method that works for many hob-
byists is to increase the relative humidity.
Just step into your bathroom and turn on
the shower. When condensation from the

_,‘ v 1‘-1@-.';"?#:._ o

and become ineffective—or very dan-
gerous.,

For years, hospitals faced a similar
problem in operating rooms. Explosive
anesthesia agents (ether, cyclopropane,
etc.) could be set off by sparks from an
electrostatic discharge. To counter that
problem, they used conductive, high re-
sistance-to-ground floors; conductive,
high resistance shoes or shoe covers, and
all cotton garments. That may be extreme
for most electronics situations, but may be
appropriate in very dry regions if elec-
trostatic discharge seems to be an other-
wise unsolvable problem.

Tools such as soldering irons should
have a grounded tip in order to prevent
electrostatic charge build-up. Also, the
finished product (printed wiring boards
that contain CMOS devices) should be
handled in the same way that you would
handle the IC’s themselves. Store the PC
boards on conductive foam, or in static
treated plastic bags. It is a myth that all
CMOS devices become safe to handle
when “in the circuit;” some do, some

CMOS TECHNOLOGY MAKES POSSIBLE this low-power RAM with h;éma.l battery backup.

steam starts to form on the bathroom mir-
ror, you can begin to install the CMOS
devices in their sockets.

A better alternative is to ground your-
self, and separately ground your work sur-
face, through a high resistance. A
resistance of 2 to 10 megohms will serve
to drain off electrostatic charges while
also limiting current flow to a relatively
safe value in the event of an accidental
contact with the AC power. Use a 2-watt
(or higher) resistor for that. We are not
really worried about the wattage rating in
this case, but rather, the voltage rating
(yes, that’s right, resistors carry a voltage
rating). Lower wattage resistors have
lower voltage ratings, so may short out

don’t (it depends on the circuit configura-
tion).

In conclusion, CMOS digital logic
technology competes favorably with
TTL. In fact, most large-scale designs
contain a mix of CMOS and TTL devices.
The technology selected for a design may
be a trade-off between speed, power con-
sumption, drive capacity, noise immunity,
and other factors. In general, where oper-
ating speed is more important, the choice
leans toward TTL, but if low power con-
sumption is an important consideration,
then CMOS looks more favorable.

Next time, we’ll turn our attention to
simple gates, the building blocks of digi-
tal electronics. R-E
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Tuning antennas

UNDER ORDINARY CIRCUMSTANCES
most people think only transmit-
ting antennas require tuning.
Many believe that any old piece of
wire or built-in antenna serves well
for receiving. There are, however,
times when you'll need to tune a
receiving antenna to get the best
signal strength (reception) possi-
ble.

John Owen (M) wants to put up
an especially effective AM anten-
na. Well John, you didn’t give me
enough information to provide a
specific answer to your problem,
but here are a few principles of
antenna design that should help
get you headed in the right direc-
tion.

First, however, | should point
out that the subject of antennas is
indeed a complex one. The most
complete treatment | know is con-
tained in The ARRL Antenna Book
published by The American Radio
Relay League (Newington, CT
06111). Perhaps you can find that
publication at your local library.
The examples given therein are for
amateur (ham) frequencies but the
theory, explanations, and for-
mulas apply to any frequency, in-
cluding AM.

To make a long story short (over-
simplified), an effective antenna
should be: Mounted high above
ground and as clear of surround-
ing objects as practical; its elec-
trical configuration correct for the
frequency at which it's to be used,
and finally, its impedance should
match that of the receiver or trans-
mitter to which it is connected.

Getting a wire high and clear is
simply a matter of putting it up as
best you can. Sometimes, the
highest and clearest you can get is
in the attic or under the eaves of
your house—if that’s the best you

can do, use it. Other than special
cases, making an antenna both
resonant and impedance-matched
is usually accomplished with an
“antenna tuner.” There are many
designs for tuners.

Figure 1shows an antenna tuner
that’s variable over a wide range.
The coil, L1, is wound on a card-
board or plastic form about three
inches in diameter. There should
be 40 turns of wire, evenly spaced
over a span of five inches. Use a
switch with at least 12 positions
and connectitas shownin Fig. 1-a.

If you cannot find a switch with
that many contacts, you can use
two (or more) switches connected
as shown in Fig. 1-b. Actually, you
can get even better results by hav-
ing alever run across the top of the
coil, thereby, providing a “tap” on
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every turn of the coil.

To use the tuner, place it be-
tween the receiver and the anten-
na as shown. Then find a weak sta-
tion and manipulate the controls
for greatest signal strength (vol-
ume). You may have to repeat the
procedure with weaker stations to
find the best setting. The settings
won't change unless you change
the antenna, although you may
have to vary them a bit in rain,
snow, or ice conditions. If you are
using a multi-band radio, you will
have to find the proper settings for
each band.

Oh yes, let us not overlook an
essential part of a good antenna
system—the ground. The best re-
ception (or transmission) occurs
when the antenna has a good
ground. Where possible, an earth
ground (a long rod driven into the
ground) is best. If that’s not prac-
tical, connect the ground wire to a
water pipe (be sure itis metallic all
the way to the earth).

Good luck, John. | hope you can
now receive many DX (distant) sta-
tions.

Stacked antennas

Jad Sherbo (MD) has asked
about connecting two or more TV
antennas to pick up some of the
more distant stations. Indeed, an-
tennas can be “stacked,” as it is
called, to increase their effec-
tiveness. Yagi antennas, for exam-
ple, (the type usually used for TV
reception) can be mounted one
above the other and connected to
a common coax or twin-lead feed
line. Wiring harnesses are avail-
able for some commercial TV an-
tennas.

There are too many variables in
determining optimum separation
of the antennas and the proper
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line to have them serviced. You can
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diagrams, data, and supplementary
material that makes them valuable addi-
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The “How-To’’ Videotape
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animation and video graphics that make
every point crystal-clear. You'll follow
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matching of their feed points for
me to tell you exactly how to use
those you may have on hand. Your
bestbetis to geta commercial har-
ness to suit your antennas or to
study The ARRL Antenna Book
mentioned above. | hope you too
can pull in many DX stations, Jad.

12-to-6 volt converter

There are many devices that we
would like to operate from a car’s
12-volt electrical system. Some re-
quire 12 volts; they are no prob-
lem. Others require some lesser
voltage, so we must drop the
auto’s supply voltage to a level
that’s usable by the device.

David Housel (N]) wants to run a
tape recorder that requires 6 volts
DC from his auto’s 12-volt system.
There are several ways to approach
that problem. However, you
should select one that overcomes
two difficulties: First, an auto-
mobile battery’s output can vary
from 12 to 13.8 volts under normal
circumstances. Second, the load
requirements of the device can
vary, for example, when the re-

corder motor is turned on and off.

The circuit should maintain a
constant voltage regardless of how
those factors change. In cases
suchasyours, | use asimple circuit
based on a 7805 voltage regulator.
In addition to a constant output,
that IC provides overload and
short-circuit protection. Of course
that unit is a 5-volt, T-amp reg-
ulator, but when placed in a circuit
like that in shown in Fig. 2-a, it can
be tricked into providing other
voltages as well.

In that circuit, as the arm of po-
tentiometer R1 is moved from the
upper end toward ground, the
output varies from 5 to about 10
volts. All you have to do, David, is
to set the wiper of R2 for 6 volts
and connect your cassette ma-
chine. If your recorder draws 0.5
amp or more, be sure to mount the
7805 on a heat sink.

While you are making that little
circuit, though, why not add a few
more components and make it
more versatile? By adding a switch
and two more resistors, you can
have a choice of three commonly

HZVDC S5-lovpc
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—N— (o
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FIG. 2

used voltages: 6, 7.5, and 9 volts as
shown in Fig. 2-b. The values of the
two additional resistors are deter-
mined in the same way as the first.

Also, slightly modifying that ar-
rangement, you can string the re-
sistors in series and tap off the
needed voltages at different points
along the divider. In that way, R1
sets the voltage level to 6, the sum
of R1 and R2 determines the next,
and all three take care of the finally
tap. Just be sure to check the out-
put voltages before closing the
unit and using it. R-E
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FEATURES:

* 9'" GREEN OR AMBER CRT

= 19 INDEPENDENT 55 PROGRAM-
MABLE FUNCTION KEYS

= TWO 400K DSDD DRIVES

* 64K BYTES 200 NS RAM

= C BASIC COMPILER

* |EEE 488 BUS MASTER PORT

* 246 LBS

» CPM 2.2 OPERATING SYSTEM

= M80 (L80, LIBBO, CREF80)

= SOURCE CODE OF THE BIOS
PLUS UTILITIES

= DATA COMMUNICATIONS

SETUP PACKAGE

SERIAL & PARALLEL

PRINTER PORT

¢ DATA COMMUNICATION PORT

ORBA

PORTABLE COMPUTER

THE EXPERTS’
CHOICE

\

BUNDLED WITH
WORDSTAR, MAIL MERG, SPELLSTAR,
DATA STAR, REPORTSTAR, CALCSTAR

OPTIONS:

= 16 BIT 256K RAM UPGRADE
(8088 CPU) $600.00

= 800K DSQD 96TPI DRIVES
$300.00

* COMPOSITE VIDEO OUTPUT
$100.00

* SOFT VINYL CASE $25.00

* TUTOR KIT; $15.00
(CPM, WORDSTAR, CALCSTAR)

* SCHEMATIC SET $5.00

* 10MB HARD DISK DRIVE

VISA/MC

$799.00

W/O Bundle

$999.00

DEALER INQUIRIES INVITED

General Specifications

ZORBA is the lowest cost full featured
portable computer. This light weight com-
puter is ruggedly packaged in a conve-
nient carrying case. The case surrounds
a strong inner chassis which further pro-
tects the Z80A based computer with its
lwo double sided double density disk
400K drives, large easy to read 9"
display screen and well designed
detachable keyboard.

ZORBA uses CP/M, the industry standard
operating system, which means that a
wide range of existing software is readily
available to the user.

The ZORBA users manual covers opera-
tion of the unit, all suppllied software and
all interface and internal information. A
system diskette is supplied with all
system files and utilities. A second
diskette contains the sources for all ZOR-
BA software including BIOS, SETUP,
SORMAT, and PATCH

Keyboard

Keyboard communicates senally with CPU
Detachable with 2 foot coiled cord

95 keys in standard QWERTY format

13 Key Numeric pad

Independent Caps Lock and Shift Lock
55 Software programmable function keys
All keys auto-repeal after 1 second delay
All Standard cursor and terminal control
keys

Disk System
Controller: wD1793
Drives: 5.25 Double Sided,

Double Density, 400K
48 TPI

Built-in disk interchange formats: Xerox
820 (SD, DD), Kaycomp (DD), DEC
VT-180 (SD), Osborne (SD) and IBM-PC
(eg. CPM/B6) and Televideo 802
(Read/Write and Format compatibility)
(Expandable to 61 Formats)

305-830-8886

Specifications
General Mechanical
and Electrical

Width -17.5 inches (44.45 cm)
Height - 9.0 inches (22.86 cm)
Depth -16.0 inches (40.64 cm)
Weight -24.6 pounds (11.1 Kg)
Power  -80-130 VAC or 190-245 VAC
50/60 Hz
170 watts max
Displa
Drsp?ag.r Yl'ube:

9" diagonal, Green or Amber
High resolution display circuitry
60 Hz refresh rate

Display Format:
25 lines x BO columns
5x7 Character Font with full descenders
128 ASCII Characters
8x9 32 Characters Graphic Font
2K Memory Mapped Display Buffer

ROMIBS. 1ns.

130 Baywood Avenue, Longwood, Florida 32750

B00-327-7182
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With Bundle

CPU Board
ZB0A CPU running at 4 Mhz with
no wait states
64K bytes of 200 ns RAM (58K after
CP/M loaded)
16K bytes of EPROM (2732)
can be switched in and out by software
12K available for user EPROMS
8275 CRT controller, DMA driven
1793 Floppy disk controller, SMC data
separator
Bipolar proms configure 10 addresses
Fully structured interrupts prioritized by
bipolar proms
Interfaces
* Full asynchronous RS232 port with
modem control. Baud rates and data
translation and protocol programmable
Full asynchronous full duplex RS232
port with hardware handshake (for
printers). Baud rates and protocol
programmable. (Serial Printer Port)
One 8 Bit parallel port with indepen-
dent strobe and ready lines. Supports
Centronics interface with an available
adaptor cable.
|EEE 488 Bus Master Port (ie: General
Purpose Instrumentation Bus) not Soft-
ware Supported.

» 21 Standard Software Programmable
Baud Rates: 45.5 to 19,200 BPS
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EDITORIAL

Computers and the CB Syndrome.

mlets face it—Electronics swings in wide patterns of interest that flare up
almost spontaneously, set the world afire, and then ignominiously die out.
The business got a swift boot out of high fidelity when that first burst on
the scene, and this was taken up, in turn, by stereo. Audio-type magazines
flourished to cater to the interests of those who followed these trends. Then
there was a stabilization, and a wide-spread moderating.

Just about that time, reverberation came into being, and the artificial
echo chamber was added to audio systems. Audio came back to life.

Things lay quiet for some time. Oh, the die-hards and purists continued
to pursue their hobby, but it wasn't guite like the “good old days.” Then
Citizens Band Radio came along, and it was bigger than audio ever was.
Everybody got involved. Every car had a CB rig. Housewives were forming
networks to gossip over the air Teenagers were making dates over the CB.
And CB, once the realm of truckers alone, was now everybody’s property:.
You could hear the bands bristling with phony southern accents as the kids
tried to emulate the truckers. The language the CB'ers developed was as
unique as some of their “handles.” And of course, magazines catering to the
new interest flourished as well.

Then, as suddenly as it appeared, the interest in CB died off. People who
once craved an occasional “Good buddy, how?s it look over your shoulder,”
as they drove down the road, were just as happy listering to the BC radio.
Now when you see a car ahead of you on the road, you begin by asking
“Hey good buddy, got your ears up?”

Now it's computers, and again, everybody from school kids that have just
learmned how to read, on through graduate engineers, are taking up the
computer cudgle. Magazines have sprung up and died out. Is the computer
to face a like fate as all its forebears?

No. The computer, thanks to its innate value, will never exhaust the
interest that holds its practicioners spellbound. Because of its extreme
versatility, the computer is going to be with us for many, many years to
come, and we at ComputerDigest hope to continue to bring you the latest
news and developments in this astounding field <4@p>

Byron G. Wels
Editor

ComputerDigest is published monthly as an insert in Radio-Electronics magazine by Gernsback Publications,
Inc., 200 Park Avenue South, New York, NY 10003. Second-Class Postage Faid at New York, N.Y. and additional
malling offices. All rights reserved. Printed in U.S.A.

A stamped self-addressed envelope must accompany all submitted manuscripts and/or artwork or photographs if
their return Is desired should they be rejected. We disclaim any responsibility for the loss or damage of
manuscripts and or artwork or photographs while in our possession or otherwise.
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LETTERS

LIKES “PRINTER PROBLEMS”

| found the “Printer Problems”
articles in ComputerDigest to be
very useful. How about more
harcware and interconnect related
articles?—Warren W. Munro, Aiea,
HI.

Right Warren. We've got lots of
those in the works right now: Keep
watching for them; they'll be
appearing regularly:

A ROBOT NAMED “BYRON?”

| named my robot Byron
immediately after soldering in the
last connection and powering him
up. This in recognition of a kindred
spirit. Hope you don't mind. Byron
isn’t finished yet as he has a total
lack of mobility. At least he knows
who his maker is! WORKING!I—T.
E. Deagle, Boydton, VA

We all had a good laugh here in
the office over that one, T. E. The
general impression is that you did
well. | don't have too much in the
way of mobility either but at least
your Byron works!

BUILD YOUR OWN COMPUTER?

| have good skills, have been an
electronics hobbyist all my life,
and was wondering about the
idea of building my own
computer from scratch. Would |
save money on this? How would |
best go about it? By the way, |
don't want to build from a kit,
either—J. Mahoney, Sioux Falls,
SD.

We can't really recommend this
course of action. While it could be
done, it would not be
economically feasible, compared
with buying a used or refurbished
unit. Do let us know what you
decide, and share what you leamn
with our readers. We'll all be very
interested!

UNUSUAL REQUEST!

| know a lot of people have been
buying Radio-Electronics and
ripping out and throwing away
ComputerDigest. You may not
believe this, but | buy the
magazine, rip out Computer-

Digest and throw Radio-
Electronics away! | hate to see it
go to waste each month, and was
wondering if one of your non-
readers might like to split the cost
with me for a subscription?—S.
Brandt, Caspar, WY

Any takers?

PROTECTING INVENTIONS

I've invented a computer-oriented
device I'd like to protect, but can’t
afford a patent. Any
suggestions?—Sam Dixon, San
Francisco, CA

There are several “ideas.” If its
sufficiently interesting, get it
published in @ magazine: like
ComputerDigest. The magazine
and its contents are copyrighted,
and it gives you proof of prior
published art. Another old saw is
to write up a description and mail
it to yourself in a sealed, registered
letter to later be able to prove
earlier discovery: The smart money
suggests investing in @ good
patent attorney and playing it
really safe/<MDp

COMPUTER PRODUCTS

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

SURGE/SPIKE SUPPRESSOR, mode|
067, 1s designed to protect computers,
microprocessor-based instruments,

CIRCLE 21 ON FREE INFORMATION CARD

sensitive electronic and audio equip-
ment, and scientific instrumentation
from high-voltage transients and surges
by instantaneously sensing and sup-
pressing them.

The model 061 features suppression
capabilities of 6,000 amperes max-
imum surge current, with an energy
absorption of 70 joules. It is designed
for use on any standard 120-volt AC
line, and responds to common and
differential mode transients and surges
at once. There are 4 three-wire
grounded outlets and a main ON/OFF
lighted rocker; the unit plugs directly
into any 3-prong grounded outlet to
provide maximum convenience. It is
priced at $59.95—PMC Industries,
Inc., 9353 Activity Road, San Diego,
CA 92126.

DAISY-WHEEL PRINTER,

The Alphapro 101, is a 20 character-
per-second printer that uses standard
Diablo and Qume-compatible print
wheels and ribbon cartridges. It uses
an intelligent printer cartridge to adapt

"CIRCLE 22 ON FREE INFORMATION CARD

it to all popular personal computers,
including those with Centronics
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ports—such as the IBM, PC, PCjr and
compatibles: those with RS232 ports,
such as the Apple lle and the /lc, and
others, such as Apple’s Macintosh.
The Alphapro 107 features path-
seeking logic to maximize printing
speed and a 93-byte memory buffer
(4000 bytes optional). True propor-
tional spacing, boldface, double strike,
strikeout, phantom face, superscripts
and subscripts, and reverse line feeds
are also supported. It is priced at
$399.95—Alphacom, Inc., 2393
Bascom Ave., Campbell, CA 95008.

EDUCATIONAL PROGRAM,
Bumblebee, is designed to introduce
children age 6 and up to the disci-
plines of computer programming in a
game-like format.

q..?
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The player controls Bartholomew
("Bart”) the bee by giving him instruc-
tions that enable him to move from
flower-to-flower and pick up “pollen
points.” The bee’s flight must be care-
fully designed, or he will bump into
walls or be caught by “Olga,” the evil
garden spider. If Bart returns safely to
the beehive, the screen lights up in a
colorful graphic display.

Bumblebee features increasing lev-
els of difficulty, some of them requiring
the construction of more complicated
flight patterns. The disk-based pro-
gram is priced at $29.95 —Creative
Software, 230 East Caribbean Drive,
Sunnyvale, CA 94089.

RADIO INTERFACE CARD, model
PCI-2000, is a plug-in card for the IBM-
PC, which interfaces the computer to a
shortwave radio for copying radio-
teleprinter and Morse-code signals.
Examples of signals that could be
copied include weather information,
news services, and amateur radio
communications. The model PCI-2000
can also transmit Morse and teleprinter
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signals in applications where two-way
radio communications are required. It
is priced at $595.00, including soft-
ware—HAL Communications Corp.,
Box 365, Urbana, IL 61801.

CO-PROCESSOR BOARD, for the IBM,
PC and XT, the Trackstar supports
Apple DOS 3.3, Pro-DOS, Apple Pas-
cal and Apple CP/M 2.2. With the
addition of the Trackstar the IBM user
can access the vast library of Apple
games, educational and business pro-
grams, and the extensive library of
CP/M business software.

£
!
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Additional features include a full 80-
column mode, connector for an Ap-
ple-compatible disk drive to
overcome copy-protection problems,
both RGB and composite output and
support of the language card features.
Trackstar is priced at $695.00—Dia-
mond Computer Systems, Inc.,
3380 Montgomery Drive, Santa Clara,
CA 95054.

TRAINING PROGRAM, The Desk
Organizer, is for use with the IBM PC,
and designed for training secretaries.
The Desk Organizer files anything the
user needs to remember, for instant
-recall at any time; dials phone calls,
retrieves phone numbers, inserts ac-
cess codes; writes and prints memos,
letters, reports; calculates with a visual

. S——— P
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calculator and an electronic tape,
stores and runs equations and for-
mulas; transfers data automatically
from mode to mode; organizes, alpha-
betizes, indexes, cross-references, and
manages time with chimes to remind
the user of commitments.

The Desk Organizer is priced at
$195.00.—Warner Software, 666 Ffifth
Avenue, New York, NY 10103.

DATA COMMUNICATIONS BOARD,
the model WD4025, features the uni-
versal CCITT X.25 LAPB protocol, and is
designed to be compatible with the
IBM PC, XT, AT, and compatibles. It will
[ink computers at the same site, or
scattered across the country via dial-
up, or leased lines through a packet
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switching network. It will also provide
a gateway connection for the Local
Area Networks (LAN).

Pricing for the model WD4025 with-
out software in OEM guantity is
$385.00; pricing with software is
$695.00—Western Digital Corpora-
tion, 2445 McCabe Way, Invine, CA
99714,

TAX SOFTWARE, the Personal Planner,
can calculate tax liabilities for 1984
through 1987. It organizes all relevant
tax information, keeping everything
available for instant evaluation. It can
be used for such tasks as retirement
planning, investing, IRA contributions,
home buying, two-income planning,
and even checking a federal tax retum.
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The Personal Planner carries a sug-
gested retail price of $49, and is tax-
deductible—CPAids, 1061 Fratermity
Circle, Kent, OH 44240. <@p>




ODEMS

All about the newest high-speed modems;
where they are and how they work.

MARC STERN

mfor those who maintain that the higher the baud
(communications) rate the more bandwidth is needed,
9600-baud communications may seem like an
impossibility over the standard phone system, which is
limited to 3 KHz of bandwidth, or the range of average
voice conversation. After all, 9600-baud is a 3200
percent increase over 300-baud. But, modem
manufacturers have done it.

Frequency Shift Keying

As recently as three years ago, the state of the art in
digital communications was 300-baud. The typical
300-baud 103A modem of 1981 used two pairs of
arbitrary frequencies for send and receive (originate
and answer), 1070 to 1270 Hz for originate and 2025 to
9995 Hz for answer. (See Fig. 1) These are the tones
emitted by both modems during a call. You can hear
them if you listen closely during dial-up. The 300-baud
modem also used Frequency Shift Keying (FSK) to
represent the digital data being transmitted. (The 103A
standard defined the originate-answer tones needed
for data transmission, as well as the parameters needed
for communication. All modems which adhered to this
standard could communicate, one in the originate
mode and the other in the answer mode.)

Fig. 2 shows a graphic representation of FSK. In this
type of data transmission, the modem’s circuitry
modulates the carrier frequency to one level to
represent a digital 0 and to another to represent a
digital 1. You can actually hear the data stream of 1s and
Os if you listen to the phone line during a low-speed
(300-baud) transmission. This type of transmission
relies on a UART (Universal Asynchronous Receiver/
Transmitter) as well as the circuitry which takes the
digital signals from the UART and transforms them into
audio signals which are compatible with the phone
System.

The reason digital data must be turned into audio is
that the phone system is geared toward voice audio
with its bandwidth of 3 KHz. Since it is, data must be

tumed into its audio analogs and FSK is used to
produce those analogs.

Let’s see what happens when you begin digital
communications at 300-baud (300-bits-per-second).
First, your computer establishes a connection with the
remote computer system or terminal with which you
want to communicate. With today’s intelligent modems,
you just call up a program in your computer and
command it to dial the remote system. After the dialing
and the call are completed, you will hear a tone
emanate from your modem. It is the originate carrier
and is transmitted for a length of time as your modem
patiently waits for the answer tone. When it hears the
answer tone, the modem latches onto it and your
system is connected to the remote system. These tones
are generated by the modulator section of the modem.

Now the communications program in your computer
waits for your action. If you are the originator of the call,
the chances are good you will either be uploading or
downloading information. Let’s say you are sending—
UPloading— a file to the remote system. If you are, you
will be asked for the filename which you select. You
then hit the appropriate keys on the keyboard and the
transmission begins. While you were choosing the file,
unknown to you, the program was putting the modem’s
UART into a ready state.

(A computer works in a parallel mode within the
confines of its box with all data moving along in 8-bit
chunks, unless you have a 16-bit computer and then it
moves along in 16-bit or 24-bit chunks.)

With the UART ready, the file transfer session begins.
The UART takes the parallel data and tumns it into serial
data, holding each piece of data in place until it is
ready to be sent by the transmitter section of the
modem. The UART has the necessary storage registers
to do this. :

At this point, the UART begins releasing the data to
the transmitter section, where the data are changed
from their digital forms into their audio analogs and it is
then frequency modulated through the phone system.

300 Hz 3000 Hz
|

DATA CHANNEL DATA CHANNEL

1070 1270 Hz 2025 2226Hz
O0RIG ANS

FIG.1—THE 300-BAUD ORIGINATE/ANSWER modem uses
two sets of discrete frequencies to establish communica-
tions. When the modem originates a call, the tone is between
1070 and 1270 KHz. The answering modem emits a tone in the
2025 to 2225 KHz range. The top and bottom frequencies
correspond to mark and space, two timing parameters used
in asynchronous communication.
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Receiving

Lets see what happens when audio information is
received.

On the receiving side, the modem takes the audio
information it is receiving and turns it back into digital
form. The receiving circuitry sends this information to
its own UART, where each bit of information is held in
storage until the particular digital word is formed.
When that 8-bit word is formed, it is sent to the
computer’s information bus and on into digital storage.
The action of the UART and its associated circuitry is so
fast that you think everything is happening instantly, but
itisn't. If you could slow this circuitry’s time reference
enough you would see that each digital event is
distinct in itself. However, the speed with which each
event occurs is so high —microseconds—that it
appears instantaneous.

In the 1981-1982 period, data transmission was
limited to the 300-baud rate because the circuitry for
higher-speed transmission still hadn't migrated to the
average microcomputer user. It was beginning to make
its appearance, but was still too expensive for the
average computerist. It took developments in large-
scale integration (LSI) to make this possible. These
developments included UARTs which could handle
data at 1200-baud asynchronously, as well as
microcircuitry which could create the proper
modulation needed so the modem would recognize
high-speed transmission.

Asynchronous transmission

Asynchronous simply means data transmission
without tight timing Constraints and it is important to
note it here. At this time, the highest speed thought
possible for asynchronous communication was 300-
baud (300 bits per second). At higher speeds, it was
thought that tight timing requirements were needed so
both the transmitting and receiving modems could
operate reliably. It was also believed that you needed a
specially dedicated, conditioned—clean—phone line
so that data transmission would be error-free. It was
assumed the phone system was too noisy. for reliable
high-speed data transmission. Therefore those high-
speed links which existed—there were 1200-baud and
higher systems—were synchronous and used
dedicated lines. Synchronous systems required special
timing codes to be inserted as “header” information for
each packet of data that was sent. The timing
requirements were quite strict.

l |
| |
| |
' |

[
|
|
|
1
i

Fy Fy
0 1 0 0 1

F2

FIG.2—FREQUENCY-SHIFT KEYING uses shifts in frequency
to denote digital information. One frequency level denotes
digital 0 and the second denotes digital 1.
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Phase Shift keying

Phase Shift Keying (PSK) takes advantage of the
natural period of an audio frequency wave and, rather
than using a set of discrete frequencies to define digital
1s and 0s, PSK represents data bits by using the
changing phase of the signal and superimposing two or
more data bits for each cycle.

Visualize a sine wave

The best way to envision this is to think of a sine
wave, showing the entire period of an audio signal.
Now, put a dot at the 0 point and another at the 180-
degree point. These two points represent the digital 1
and 0, or the binary system used in data
communications. This system iscalled Coherent Phase
Shift Keying and relies on defined reference points to
represent data. It differs from FSK in that FSK relies on
using the carrier frequency to represent one digital bit
of information—0, for instance—and a higher
frequency to which it shifts to represent the other—1,
for example.

To explain this more fully, let’s say you are using
traditional FSK to transmit data. Since you are using an
audio-frequency range, you are also creating
sidebands, or the sum and difference of the carrier and
the modulation rate. For example, let’s say the modem
uses an 1800 Hz carrier and you are sending data at
1200-baud. Because the modem is using this set of
parameters, you will find sidebands at 3000 Hz—1200
+800—and 600 Hz—1800-1200—and therefore
higher-speed transmission can fit within the constraints
imposed by the phone system.

With low-speed (300-baud) and FSK, you are simply
using one-half the cycle to define the data you are
transmitting. This is the key difference between modes.
FSK uses the 1800 Hz point, for example, to define 0
and the 2100 Hz point or upper sideband (1800 + 300)
to define 1. The lower sideband or 1500 Hz point is
unused. Further, this type of modulation does not take
full advantage of the 3000 Hz bandwidth of the phone
system, while higher speed and PSK do. Low speed
and FSK only uses about 600 Hz of bandwidth—
2100-1500 Hz—leaving 2400 Hz unused.

Another way to go

Coherent Phase Shift Keying isn't the only way of
handling high-speed data communications. There are
two others which are equally as valid and interesting,
Amplitude Modulation (AM) and Differentially Coherent

| ' |

| | I ' | J

| | i | | |
I | | i

| I i [ | i

0 1 o 1] 1 ]

FIG.3—WITH AMPLITUDE MODULATION, the difference in
amplitude of the modulating signal determines the digital
information flow.



Phase Shift Keying (DCPSK).

With Amplitude Modulation, the amplitude of the
carrier is the determining factor. By varying the
amplitude of the carrier, with one level representing a
digital 1 and another representing a 0, you can have
effective data communication.

To represent this, think of the traditional AM sine
wave and then superimpose a modulating signal upon
it. The difference in amplitude of the modulating signal
determines the 1and 0. (See Fig. 3).

Another form of Amplitude Modulation, is simple
on-off keying where the digital 1 or 0 is determined
simply by switching the carrier on and off. While we

| | | | | | |

|
| | i |
| ] { ﬂi 0 1 i} l 0 [ 0 | 1 1 0
180° 180° 180° 180°
SHIFT SHIFT SHIFT SHIFT

FIG.4—HIGH-SPEED MODEMS,which use phase-shift keying,
use changing phase relationships to attain their speed while
remaining within the constraints of the phone system. Figure
4 demonstrates this using a 180-degree phase shift.

call this Amplitude Modulation, it's really Interrupted
Continuous Wave (ICW).

DCPSK

With this said, let's move on to Differentially Coherent
Phase Shift Keying (DCPSK). It is unlike Coherent Phase
Shift Keying in that the necessity of identifying specific
locations on the sine wave is discarded in favor of
encoding data using the phase change between two
signal elements.

And because there’s an almost unlimited potential
for encoding data during phase changes (See Fig. 4),
you can see it would be possible to increase data
transmission speed without increasing bandwidth.
Large-scale integrated circuitry handles the necessary
detection and decoding of data.

How DCPSK works

Let's take a closer look at DCPSK for a better
understanding of this concept by first comparing it to
coherent PSK. As we have noted, coherent PSK relies
on establishing reference points on the sine wave's
cycle. For instance, this type of modulation technique
may use the 0 and 180 degree points, with a 0 degree
phase shift representing the digital 0 and a 180 degree
shift representing the 1. The circuitry in the receiver
requires phase coherence capability so it can
demodulate the signal. DCPSK, on the other hand, does
away with the necessity of absolutely identifying the
reference points in the shift of an audio wave cycle.
Instead, data are encoded in terms of the phase
change between successive parts of the audio wave.

To see this more clearly, envision the coherent PSK

i
/ T 90° 30"

135¢ 315"

—>30° f

225* 90°
o 1 0 1

FIG.5—DEMONSTRATING THAT ENCODED BITS OF DATA—
two bits—using a phase shift relationship of 45 degrees is
one of many possibilities. Here data are encoded at 45, 135,
225, and 315 degrees on the signal cycle. Each is still sepa-
rated by 90 degrees. :

waveform with data points at 0 and 180, or the type of
waveform you might see if you scoped a 1200-baud
modem. Change the waveform slightly to encode data
at different spots on the wave. The difference in phase
between these insertion points is what defines the
digital 1s and 0s needed for data communication. For
instance, with DCPSK, you may have data inserted at 0
degrees, 90 degrees, 180 degrees and 270 degrees, or
a two-fold increase in communication speed since two
full digital bits are represented on the wave. This is
called a dibit, with 0 and 180 representing one set of 1s

~ and 0s and 90 and 270 representing the second set.

We only used these points for easy reference because
there is no hard and fast rule defining where the
information is to be inserted. It can be anywhere on
the waveform. (See Fig. 5)

On the receiving side, the DCPSK discards the
necessity for fixed reference points, relying, instead, on
the relationship between the changing phase between
the signal elements.

By now you should be able to see the possibilities
inherent with DCPSK. By using the change in phase, you
can take advantage of as many as four, eight or 16
phases on the signal and this, in turn, allows you to
group two, three and four bit groups of data. It gives
you a fourfold increase in the amount of data
transmitted within the constraints imposed by the
phone system. You are taking full advantage of the
bandwidth available and all the while the phone
system still thinks you are using a 1200-baud modem
because you are still relying on the same bandwidth
we noted in our earlier example (600 and 3000 Hz or
the sum and difference of the 1800 carrier and 1200 Hz
modulating signal.)

Since this type of communication relies on timing
shifts, it requires synchronous operation. It is also uses
multilevel data coding in the modem. Research has
found a relationship between the amount of data you
send per signaling period, also called the bandwidth
compression ratio. It is log 2 M, where M is the number
of levels (signal elements per cycle). This type of
coding can be applied to any form of modulation.

The one drawback with DCPSK is that as you increase
the amount of digital data within a waveform, you need
a higher signal-to-noise ratio in the receiver. This is
usually handled by either increasing the power of the
transmitter or lowering noise levels.

Introducing Quadrature AM

It is possible to combine Amplitude Modulation
with DCPSK. Also known as Quadrature Amplitude
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FIG.6—TO SIMPLIFY MATTERS, the relationship of data in a
2400-bit modem is shown as it would appear on an os-
cilloscope. Note the relationship of the four insertions of data.

Modulation, it can use a two-level AM, four-phase
scheme to encode three data bits and achieve high-
speed communications. It is also possible to use a
two-level AM, eight-phase scheme to encode four bits
of data per cycle. You can see where the name
quadrature came from since it relies on the four-phase
relationship.

At 1200-baud, the standard 212A modem takes
advantage of coherent PSK for its high-speed, 1200-
baud mode and uses FSK for 300-baud. (Bell standard
212A, which defines the characteristics for 1200-baud
asynchronous communication. All 212A modems share
the same standards so they can talk with one another.
This standard supercedes the older Bell 202 standard.)

DATA

DATA

DATA DATA
Y

FIG.7—BY COMPRESSING THE DATA, another bit can be in-
serted, effectively doubling the modem’s speed to 4800-baud.
By compressing the data, another bit can be inserted, effec-
tively doubling the modem’s speed to 4800-baud. The rela-
tionship, as it would appear on an oscilloscope, is shown
above.
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This type of modem is capable of recognizing both
FSK and PSK.

Dibits and Tribits

The jump from 1200 to 2400 is achieved by using a
dibit—two bits of data. The dibit—00, 01, 11, 10, for
instance—is used to encode one of four specific
phase shifts. For instance, a 2400-baud modem will
function using four-level DCPSK modulation with a
phase change of 45 degrees between bits. Pictorially, it
can be seen in Fig. 6. Since there are now four bits of
information, rather than two, the amount of information
is effectively doubled, though the phone system thinks
the modem is communicating at 1200-baud.

Inserting another data bit and increasing the number
to three—a tribit—means you can effectively double
the speed of the communications once again. This
makes it 4800-baud. This type of modem relies on
eight-level or diagonal DCPSK and requires three bits of
information to define the eight specific phase shifts.
The tribit pattern can be seen in Fig. 7. Again, you are
adding one extra piece of information at each phase
shift point—compressing data—allows a manifold
increase in speed. This type of scheme operates using
eight data patterns which look much like triangles when
superimposed on one another. Although it would seem

DATA

®

DATA

FIG.8B—THE RELATIONSHIP OF THE FOUR bits of data inser-
ted at various points on a signal cycle in a 9600-baud modem
is shown. These points not only determine the phase rela-
tionship, but also the relative amplitude of the signal.

that you would only be increasing speed to 3600
baud, you now have eight levels of data and six bits of
information per cycle, 8 x 6=48.

Moving from this point, speed again doubles to
9600-baud. This type of modem uses Quadrature
Amplitude Modulation and uses four consecutive data
bits to define both the amplitude of the signal and
phase changes. It also determines the absolute phase
of the signal element. You can see the relationship of all
the elements in this realm in Fig. 8. <4@p>



Eleclronics Soflware S5hore

Peachpak4 —A complete accounting package for small business

Designed for the small business with limited micro-
computer capacity. Peachpak 4 consists of three
interactive business application packages: General
Ledger, Accounts Receivable, and Accounts Pay-
able. Itis designed for a dual floppy disk drive sys-
tem.

General Ledger is the center of the Peachpak 4
system. Used with the other Peachpak 4 modules,
General Ledger gives you the ability to maintain a
complete financial picture of your business.

The flexible chart of accounts setup allows you to
incorporate your current accounting books; the au-
tomatic posting of transactions from other Peachpak
4 modules minimizes errors and saves time.

General Ledger offers the following features:

® Allows five-digit account number

e Offers you automatic repeating journal entries
® Allows up to 99 departments

e |dentifies transactions posted to General Ledger
by eight user-defined source codes

® Allows year-to-date total up to $21,000,000.00

General Ledger provides these reports: Balance
Sheet, Income Statement, Trial Balance, Examine
Account Status Report, Transaction Register, Chart
of Accounts List, and various other reports.

Accounts Receivable helps you prepare bills for
and obtain timely collections from your customers. It
prints invoices, statements, and ageing reports and
maintains customer account information, sales
taxes, and the accounting detalil for posting to Gen-
eral Ledger.

By closely monitoring your customers bill-paying
activity, you can achieve better cash flow control.
The system eliminates duplication of efforts since
statements or invoices are generated as the infor-
mation is entered. The automatic posting of sum-
mary transactions eliminates reposting errors.

Accounts Receivable:

® Prints statements and invoices
e Provides detail or summary Ageing Report

® Posts summary transactions to the General
Ledger

® Allows automatic customer billing option

# Allows you to enter sales tranactions without hav-
ing to print an invoice

® Provides for balance-forward customers, open-
item customers, or a combination

® Prints sales or dunning messages on statements
® Handles ten different types of transactions
® Allows year-to-date total up to $21,000,000.00

Peachpak 4
General Ledger
Accounts Recervable
Accounts Payable

Accounts Receivable provides these reports: Aged
Receivables Report, Customer Statement, In-
voices, Transactions Report, Examine Customer
Activity Report, Customer Accounting Listing, Gen-
eral Ledger Transaction Register, and several con-
trol reporis.

Accounts Payable can be used as an independent
application or in conjunction with General Ledger.
Besides maintaining a complete file for each vendor,
it will help determine which invoices should be paid,
subject to your criteria.

By supplying instant information on your accounts,
Accounts Payable enables you to save money by
claiming all eligible discounts. It also helps you keep
vendor accounts current.

By allowing you to select automatic payment of in-
voices based on your selection of discount and due
dates, Accounts Payable helps you manage your
cash flow better.

Accounts Payable:

® Prints checks with a detailed check stub listing all
invoices paid by that check

® Autormatically calculates discount allowed

® Shows amounts due each vendor classified into
six time periods on ageing report

# Allow you to enter monthly items for automatic
posting of recurring invoices

e Allows entry of prepaid invoices to properly main-
tain accurate vendor information

® Allows optional automatic posting to Peachpak 4
General Ledger in summary

® Distributes each invoice to a maximum of eight
General Ledger expense accounts

® Has an option to prohibit deletion of invoices
® Allows year-to-date total up to $21,000,000.00

Accounts Payable provides these reports: Cash Re-
quirements Report, Aged Payables Report, Open
Invoice Report, Examine Vendor Status Report,
Vendor File List, Check Register, Transaction Regis-
ter, General Ledger Transaction Register, and vari-
ous control reports.

Available for: (MS-DOS 16-bit hardware) Columbia
MPC, COMPAQ™ Portable Computer, Corona
PC™, Eagle*PC, IBM*PC, Texas Instruments Pro-
fessional Computer™, Zenith Z-100; (Apple 8-bit
hardware) Apple®Il +, Apple®lle

Memory: MS-DOS (version 1.0 or later) with 64K
RAM. In addition, special versions are available for
the Apple Il computer with 16K RAM card and Micro-
soft Z80 Softcard, both 40-column and 80-column
displays.

Language: Runs on compiled Microsoft BASIC ver-
sion. The Apple version requires Microsoft BASIC
52

Disk: Requires two floppy disk drives

list price $395.00

pay only $296.00

Radio-Electronics Software Store

check one
[J Peachpak 4—MS-DOS
[ Peachpak 40—Apple Il with 40-column card

[ Peachpak 80—Apple |l and Apple |le with 80-column card

Total Price of Software . ............ccoiiuiinainn
Sales Tax (NY State Residents Must Include) .. ...
Shipping ($2.00 peritem) ......coovvivviiinuinnn.
TOTAL ENCLOSED (Sorry, No COD's)

200 Park Avenue South
New York, NY 10003

ZIP

Name
= —
Address
City
[ e B e o

State

SORRY - NO CREDIT CARD OR COD ORDERS
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RESONANT CIRCUIT
DESIGN

If you're designing resonant circuits,
try putting your computer to work!

LAWRENCE G. FRIEDMAN

m‘Resonant Circuit Design” is a generic BASIC program
specifically intended for technicians and experimenters
who work with RF circuits or RF filters. “Resonant Circuit
Design” will calculate the F C and L (Freguency,
Capacitance, and Inductance) values for a resonant

and the maximum size solid enamel-insulated wire that
can be used to wind the coil. This part of the program
also recycles, so if you don't like the answer(s) you can
specify other dimensions and the computer will
automatically recalculate the number of tums and the
maximum size wire.

If you want to use a specific size wire you can
recycle the parameter section and vary the dimensions
of the coil until the desired wire size is indicated.

The program listing is for clarity and universality
rather than memory conservation or “pretty printing.” In
some instances | have taken the “long way ‘round” to
insure the program will run on most, if not all, modemn
personal computers—including the pocket-sized
portable models.

Possible “translation” problems are indicated in lines
10 and 20. If your computer uses different commands
or symbols for CLEAR SCREEN and exponentiation,

10 REM. CLS ="CLEAR SCREEN"
20 REM. SOME COMPUTERS USE [ INSTEAD OF
/\ FOR EXPONENTIATION
30 CLS
40 PRINT "RESONANT CIRCUIT DESIGN"
50 PRINT “By Lawrence G. Friedman”
60 FOR X =1 TO 500:NEXT X
70 CLS
80 PRINT TAB(10) "MENU":PRINT
90 PRINT “TO DETERMINE L, C, OR F ENTER 1"
100 PRINT “TO CALCULATE COIL PARAMETERS
ENTER 2
110 INPUT A
120 IF A=1 GOTO 160
130 IF A=2 GOTO 320
140 CLS;PRINT “RE-ENTER™:PRINT:GOTO30
150 IF A=2 GOTO 320
160 CLS:CLEAR
170 INPUT "ALSO CALCULATE COIL PARAMETERS
(Y/IN?)":AS
180 CLS
190 PRINT “ENTER A'0' FOR UNKNOWN VALUE"
200 PRINT
210 INPUT "ENTER F IN MHZ>";F
220 INPUT “ENTER L IN UH> ;L
230 INPUT “ENTER C IN PF>";C
240 IF F=0 THEN PRINT 1000/(6.238 =
SQR(L=C));"MHZ"
250 IF L=0 THEN Z=25330/((F/\2)*C)
260 IF L<>0 THEN Z=L
270 IF L=0 THEN PRINT 25330/((F/\2)*C);"UH"
280 IF C=0 THEN PRINT 25330/((F/\2)=L);"PF"
290 IF A$="N" THEN 200

PROGRAM

300 IF A$="n" GOTO 200

310 GOTO 390

320 CLS:CLEAR

330 PRINT “COIL PARAMETERS”

340 FOR X=1 TO 1000:NEXT X

350 PRINT:PRINT

360 IF Z<>0 GOTO 390

370 INPUT “ENTER L IN UH>":L

380 LET Z=L

390 INPUT “ENTER COIL DIAM. IN INCHES":D

400 LET D=D/2

410 INPUT “ENTER COIL LENGTH IN INCHES>"G

420 T =SQR((Z+((9+D) + (10G)))/D)

430 PRINT T;"TURNS"

440 W=T/G

450 C$="IS THE LARGEST WIRE SIZE."

460 IF W< 18.9 THEN PRINT “#16";C$:GOTO 540

470 IF W< 23.6 THEN PRINT “#18”:C$:GOTO 540

480 IF W< 29.4 THEN PRINT “#20”:C$:GOTO 540

490 IF W< 37 THEN PRINT “#22":C$:GOTO540

500 IF W< 46.3 THEN PRINT “#24":C$:GOTO 540

510 IF W< 50 THEN PRINT “#26":C$:GOTO 540

520 IF W< 72.7 THEN PRINT “#28";C$:GOTO 570

530 IF W< 80.5 THEN PRINT “#30";C$: GOTO 540

540 PRINT:INPUT ‘REPEAT PARAMETER DESIGN
(Y/N?)":R$

550 IF R$="Y" GOTO 390

560 IF R$="y" GOTO 390

570 INPUT “REPEAT L,C,F CALCULATION
(Y/N?)":P$

580 IF P$="Y" GOTO 160

590 IF P$="y" GOTO 160

600 END

circuit and then go on to calculate the design of an air-
wound coil using the calculated or a preselected
inductance value.

The program automatically recycles: If the calculated
inductor and capacitor values aren't to your liking, you
can substitute different known values over and over
until you get practical answers.

Finally, you select the coil's dimensions and the
program will calculate the required number of turns
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make the required changes to the program.

To keep the program reasonably short error-trapping
is used only for line 110 where there is the possibility of
an incorrect keyboard entry. Other than the keyboard
entries ahead of line 140, if you deliberately try to trick
the computer with false entries or data the computer
will respond with a false answer. But give the program
the data it asks for and it will crank out correct values
as fast as you can handle them. <¢@p>




INEXPENSIVE

IBM'S

Third-party hardware can mean big savings and added performance for your IBM PC.

HERB FRIEDMAN

®\While calling the IBM PC a home-and-family computer
stretches the limits of the imagination (because of its
price, for one thing), it is true that for business use—
even for a kitchen-table operation—the IBM PC is the
way to go. Why? Because most high-performance
software is written first for the IBM PC. This makes the
PC a very attractive machine in the eyes of many. And if
you require some highly-specialized software, chances
are that you'll find it ready and waiting if you have a PC
to run it.

Unfortunately, an IBM PC is expensive, and gets more
SO as you add accessories. In fact, you cannot even use
an IBM PC until you have spent several hundred, or
even a thousand dollars for peripherals and
accessories. Essentially, the PC works on the same
principle as the Barbie Doll: the basic doll is relatively
inexpensive or affordable; it's Barbie's clothes and
accessories, not to forget the boyfriend Ken doll and
his accessories, that eat up the budget. (Barbie and Ken
dress better than | dol!)

But there are ways you can save anywhere from $300
to over $1000:

@ Plan carefully so you don't duplicate features.

@ Be patient and shop around.

® Have a moderate (at least!) understanding of what
you need and what you can substitute for.

® Assemble your own IBM PC system, substituting
third-party components—hardware not manufactured
by IBM—wherever it won't affect, or will actually
improve overall performance.

Besides saving money, you'll end up with a PC having
many more features than IBM offers and a model that's
customized for your particular needs. The minimum
IBM PC configuration that can be purchased (at the
time this article was prepared) has 64K RAM and one
double-sided disk drive. It retails for $1815. But for real
computing power you'll need a second disk drive
(3495, IBM's price). And if you intend to run a printer
you'll need at least one printer adapter, which costs
$75 (parallel) or $100 (serial). Something missing? Right!
There’s no video output or monitor. An IBM color/
graphics adapter, which has a composite output
suitable for color or monochrome, will cost $245, and

the least expensive “recommended for
IBM"monochrome monitor will cost about $150. So for
a computer with two drives, a video monitor and a
printer output you would have spent at least $2710,
only to discover that few programs run in 64K RAM:
you'll often need at |east 128K, preferably 256K. IBM
charges $100 for each 64K of RAM, so your total bill will
be $3010, and you won't even have a serial output for a
modem, or a printer. Now if you have read the
advertisements in the big city newspapers and the mail
order catalogs, you have probably discovered you can
purchase a “standard” PC system for well under IBM's
price, often saving in the area of $300 to $700
depending on the specific hardware you select—or
what the dealer insists you must purchase.

Is this a discount on the IBM computer? Usually not.
In many instances the dealer is using an IBM “bare
system,” which comes with only 64K of RAM, a
keyboard and nothing else. He fleshes the system out
using third-party hardware and peripherals. Third-party
hardware is the stuff that isn't sold by IBM. For
example, IBM charges $425 for a single disk drive with
the IBM logo etched on the front panel. You can
purchase a Tandon 100-2 or CDC-9409 disk drive
without the IBM logo for about $200, a savings of
approximately $225 per drive. Let’s look at another
example. IBM gets $100 per 64K RAM. The Great Salt
Lake Computer Company (1780 West 2300 South, Salt
Lake City, UT 84119) sells the 64K kits for about $50, or
$150 for three kits, a savings of $150 when expandng
the system from 64K to 256K. As you can see, this isn't
one of those articles on how to save pennies: we're
talking about a lot of money, often the difference
between whether you, your business, or your school
can afford an IBM PC; and we haven't even started
discussing extra features yet.

The basics

First things first, you must get a bare system, officially
called “System Unit 64K,” whose part number 5150104
is often shortened to simply “..104.” This isn't the
easiest of things to locate. At the time this article was
prepared it was no longer on the price list of some IBM
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product centers, and neither the local Computerland
nor Sears Business Systems would sell one to an
individual. (They don’t want to sell you one because
they don'’t want you building up a complete computer
system for less money than they will charge you.)
However business is business, and advertisements
offering a “bare PC"are appearing with increasing
frequency.) Even some IBM product centers suggest
they will be selling them in early 1985 when the
anticipated demand for the IBM PC slackens.

If you are offered a bare PC at any price—list or
discounted—take extreme care to be certain you are
getting a PC2—the latest version—which is socketed
for 256K RAM in 64K modules, each module consisting
of nine (yes, 9) ICs (only 64K is provided in the bare
unit). The earlier PC, often called the PC1, was socketed
for only 64K RAM in 16K modules. Do not accept a PC1.
You want a PC2.

Okay, you now have a computer, but there’s no
display: First thing you'll need is a monochrome
monitor. Amber screens are all the rage, but many users
find them difficult to use hour after hour. We suggest
the monochrome green-screen Zenith ZVM-121, which
sells in the discount price range of $90-$115. It has
excellent bandwidth, delivers sharp characters from
comer to comer, and is the monitor we use when
photographing real-time computer video displays. It is
in no way the equal of the IBM monochrome display,
but it doesn’t sell for the IBM's price of $620 (the cost
of the IBM monitor plus the required monochrome
adapter).

You'll need something that generates an output from
the computer for the video display. For that we suggest
the $245 IBM Color/Graphics Monitor adaptor, which
provides either a 40 or 80 character “composite” (color
output also suitable for monochrome), and an RGB
color output. Just connect your monochrome monitor
to the composite output’s phono-type jack. While there
are third-party color/graphic monitor boards, they
aren’t all that much better and they cost about the
same as the IBM. And why not go with IBM when the
price is about the same? There are other boards that

oo e

FIG.1—THIS IS THE MINIMUM PC system you can get. The
finger points to the three rows of empty sockets that the user
can populate with low-cost IC’s to upgrade the supplied 64K
of RAM to 256K.
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deliver a better graphic display, but they are much
more expensive and justified only if you have a need
for graphics.

Disk drives

Next, you'll need disk drives and a disk controller.
Many sources sell the Tandon 100-2 and/or CDC-9409
drives for about $200. Find the least expensive source,
but if possible—even if it costs a few dollars more—
buy them from an oultfit that provides installation
instructions on how to set the drives internal jumpers,
and which terminating resistor block to remove. If you
try to go-it-alone you can spend weeks trying to
determine what's wrong, and the IBM service center
isn’t going to help you with third-party hardware. For
this article we obtained the drives from Conroy-Lapoint
(12060 Garden Place, Portland, OR 97293), who
provides notably good instructions for their disk drives
and user-intalled RAM upgrades.

The disk controller

Disk drives need a disk controller to tell them what
to do. IBM’s own disk controller (called a “disk
adapter”) now costs only $100—a fantastic value.
However, the disk controller takes up one of the five
available slots, while the color/graphics monitor
adapter takes up another slot: leaving three slots for
everything else. If you add a printer and a serial output
adapter there’s just one slot left for future expansion
inside the main cabinet. But the disk controller is a
plug-in board, and like other plug-ins such as the
parallel and serial adapters, calendar/clocks, and RAM
upgrades, they are available from third-party sources.

In fact, greater computer flexibility is attained—
though it costs a few dollars more—by using multi-
function boards (adapters) from third-party sources.
For example, a Maynard disk controller, which can be
purchased for as little as $169, is also available with a
serial or a parallel printer adapter. Or—and this is
preferable—you can use Maynard's Sandstar disk
interface (approximately $200), which can accept any
combination of up to three additional modules: serial
or parallel interfaces, a battery-powered clock/
calendar, or a game port. The Sandstar interface
equipped with a serial and parallel interface is the one
we used and recommend. At the minimum, it saves at
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FIG.2—THE PENCIL POINTS to one of three empty module
locations on a Sandstar disk controller board. Any of the
available modules will fit any location.




FIG.3—THE CLOCK/CALENDAR MODULE (top) is non-vol-
atile because it is powered by its own on-board rechargeable
battery. Like the parallel printer module (bottom), it plugs
directly into the disk controller board.
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least two, possibly three slots. The extra position on
our Sandstar controller was used for a battery-powered
clock/calendar. We actually had four functions in a
single slot. (Because of recent IBM price cuts for their
disk controller, we anticipate third-party controllers will
be discounted for additional savings.)

Still more computer power

Before you run out to purchase your hardware, stop
and reflect on what kind of system you'll want to end
up with. Will you want a RAMdisk—memory that can
function as a disk drive? For that you'll need extra
memory and the software. If all you need is extra RAM
you can get just a memory expansion adapter from
IBM, assuming you have an available slot.

On the other hand, a board called the Captain, from
Tecmar, Inc. (6225 Cochran Rd., Cleveland, OH 44139)
provides the extra memory as well as serial and parallel
ports, and a battery clock/calendar. But be careful not
to duplicate existing functions. If you started out with a
Sandstar disk controller you might already have the
needed ports: You might only need extra memory,
which is available as a separate memory-only board. To
avoid the extra costs of duplicate functions, determine
the kind of computer system you hope to end up with

calendar/clock and parallel printer adapter installed. The pen-
cil points to the remaining module location, which can be
used for a serial I/O, another parallel port, or a game port.

before you make any purchases. If you think you'll want
or need the extra memory, use the Tecmar board with
its serial and parallel ports, and the basic (no ports)
Maynard disk controller, or the IBM controller—which is
a best buy at $100. There are several other sources for
memory/port/calendar boards, among them Quadram
and AST. More or less, they offer the same features:
extra memory, serial and parallel ports, a game
(paddle) port, and a battery-powered clock/calendar.
An extra “plus” for the non-1BM multi-function boards is
that they are usually supplied with a “free” software
package that often includes high performance utilities.
But there is software, and then there is good software.

For example, some of the “free” software which
partitions part of RAM into a disk emulator (RAMdisk)
simply assigns a drive letter to the partitioned memory.
On the other hand, The Tecmar software lets the user
substitute the RAMdisk for an existing drive, and then
automatically moves the assignment of the existing
drives up one notch: if the user assigns the RAMdisk as
the B: drive, the software automatically makes the
original B: drive into drive C..

This doesn’t sound like much, but if your software is
always looking for a data file on drive B: it will default
correctly if you copy the necessary files from what is
now drive C: to RAMdisk B:. If the RAMdisk is any old
assignment, software that defaults to B: will never work
correctly out of the RAMdisk. (You can pull off the same
trick using PC DOS 2.0 and 2.1, but it’s easier if done
automatically by the RAMdisk software.)

Software for multi-function memory boards also
often permits the RAM to serve as a printer spooler.
Again, there is software, and then there is good
software. Some spooler software doesn’t permit disk
access for the foreground program while the spooler is
in the background. Other software programs the extra
RAM on the multi-function card to function as an
independent spooler, allowing disk access by the
foreground program. Make certain you understand
exactly what you are getting in the way of spooler
software. As a general rule of thumb, the multi-function
boards are primarily super-high resolution graphics
adapters, or memory boards with I/O ports, calendars
and game ports. If you don't anticipate needing more
than the basic 256KB of RAM it's questionable whether
a multi-function board will be worth the money: You
might be better off with a multi-l/O board—an adapter
with any combination of up to four serial or parallel
ports. Just eliminating the memory capacity (empty
sockets) from a multi-function board can save $50 or
more.

Putting it all together

We have wandered around a little to give you an
idea of the kinds of savings to be made, and the
various kinds of hardware available from third-party
sources. It's now time to assemble our PC.

First things first. Take the cover off the bare PC by
removing the six screws on the rear apron and sliding
the cover forward. Then remove the covers for the disk
drive compartments: simply pop the two speed nuts
off the plastic posts on the rear of the covers. The RAM
and other ICs used on the plug-in boards are extremely
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sensitive to static voltage surges; any static elctricity in
your body must be discharged to ground before you
handle any components. Before you do anything else
make certain you have a grounding bracelet connected
from your wrist to a true electrical ground. If you don't
have a grounding bracelet, make one by splicing a 1-
megohm resistor in series with a length of wire, solder
asmall clip to one end of the wire and and connect
the opposite end to the electrical ground. Attach the
clip to your metal watchband, or the metal buckle if
your watch has a leather or plastic band. If you don’t
wear a watch, make some provision to ground yourself
because the RAM and the accessory boards usually
lose their warranty if they are “"blown” by static
electricity. Handle nothing if you aren't grounded.

The next step in assembling your “cheaper and
better” PC is to install the extra RAM into the empty
sockets, making certain the notch on the end of the IC
faces the rear of the chassis. Once again, we suggest
you make 256KB of RAM the minimum configuration, so
fill the three rows of empty sockets.

Next, install the graphics/monitor adapter in any slot
except the one closest to the power supply and check
out the computer before you install any other boards
or accessories. (At each step of the way you must be
certain the computer works before you go on to the
next step). The monitor adapter installs the same as all
the other boards: Select a slot, install the small plastic
quide that's supplied with the adapter by simply
pressing it into the matching holes on the front of the
chassis, and seat the board in its slot. (Note, you must
remove the matching slot cover on the rear apron
before you seat the adapter in its socket.)

There are two intemnal DIP switches that must be set
to correspond to the amount of memory and the
number of disk drives. Remember, at this stage you
have no drives. The instructions supplied with IBM’s
color/monitor board show how to set the switches.

Plug in the monitor and fire up the computer. If it

FIG.5—OUR MINIMAL DO-IT-OURSELVES configuration be-
fore further upgrading. The disk drives have been installed,
along with the disk controller and graphics/monitor adapter
boards. Both parallel and serial modules are installed on the
disk controller card, which now provides four functions in a
single slot. What appears to be a rat’s nest of ribbon wire from
the parallel and serial modules is just fine; don't try for neat-
ness—Just position the wire wherever it will fit.
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waorks, install the disk drives and their controller board.
The disk controller board must be installed in the slot
nearest the power supply.

The standard controllers are supplied with the
necessary connecting cables and notably excellent
installation instructions, so there's no necessity to go
into details here. Take note, however, that the cable is
twisted at one of the two drive connectors: this is
normal. It accommodates a clever system IBM used to
avoid errors when programming each drive’s disk
selection jumpers.

Unike the programming of the drive-select jumpers
for other computers, IBM programs both drives exactly
the same with a “shorting bar” across drive select #2.
Do not use any other shorting bars on the drive-select
socket. Only drive A: uses a terminating “resistor block”
that resembles an IC. Pull the block from the B: drive.
Some disk suppliers such as CONROY-LAPOINT provide
complete instructions on how to set up the drives.

Install the drives in their compartments. Secure any
modules you plan to use with the controller on the disk
adapter board along with all connecting cables, then
install the controller in the last slot, the one
immediately adjacent to the power supply. Connect
the power plugs (part of the bare PC) to the drives,
and then the ribbon cable from the controller The
cable goes to drive B: first; the end of the cable goes
to drive A.. It might appear reversed but that's the way
todo it

II'

FIG.6—MORE SLOT CONSERVATION. The parallel and serial
connectors are installed on a single mounting adapter to
avoid “killing” a slot position just for a connector.

Set the DIP switches on the motherboard for two
disk drives. Next, using IBM's DOS 2.0 or 2.1 (which you
must purchase), check that everything works correctly.
There will be a long delay after you turn the power
switch on as the computer checks it's RAM. After what
seems like an eternity (actually a few seconds), disk
drive A: will start and load the DOS (Disk Operating
Systemn).

If everything checks out, install your multi-function
boards one at a time, testing every function before
installing the next board. If you have done your
planning carefully you will probably have every feature
you want or need and still have at least one slot open
for future expansion. <{@p>
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Communication odds-n-ends

THE MAILBAG USUALLY BRINGS A
steady stream of information, de-
vices, and procedures that by
themselves would not justify a full
column, or even half a column for
that matter. But because they are
often things that may be useful to
communications technicians,
every once in a while we put them
all together even if they’re unre-
lated. This time we'll start out with
a look at portable telephones.

A few years ago telephone man-
ufacturers were almost climbing
the walls because there were only
four authorized channels for
mobile telecommunication ser-
vices. The way they told it, the
switched telephone system—the
thing | usually call the dial-up sys-
tem—would eventually sound like
the Tower of Babel as neighbors
accessed each other’s phone.

From the rock-bound coast of
Maine to the sunny shores of Cal-
ifornia, newspapers have enter-
tained us with articles telling of
people cruising through neigh-
borhoods trying to determine
whose portable telephone they
could access to make free long-
distance calls.

I've tried to track down that il-
lusive service thief, but each re-
port that I've followed turned out
to be ninth hand. And as you
might expect, |'ve never located
anyone whose phone was actually
accessed by the “phantom of the
portable telephone.” (No doubt,
tomorrow’s mailbag will bring in a
stack of mail from people whose
best friends have illegally accessed
their portable telephones.) In ad-
dition, there is another problem:
People are constantly being ha-
rassed by the interminable click-
ing caused by some one else’s

portable telephone or other de-
vice in the same building.

Well, as the FCC said when peti-
tioned for more channels: “Tech-
nology will take care of the
problem.” And that’s just what
happened. The most modern por-
table telephones use digital en-
coding—a digital burst transmit-
ted when any key on the unit is
pressed. The base unit (which con-
tains the dialer) doesn’t respond
until it senses the correct code.
Therefore, no one can creep
through the neighborhood look-
ing for free access to long-distance
service, and the folks watching
“Dallas” on the TV won’t be dis-
turbed by dial-clicking (from the

DIGITAL
IDENTIFIER
/_—“_A_'_'\
START
(KEY)
e
NORMAL
TRANSMISSION
FIG. 1

telephone relays) or calls intended
for their neighbors.

Figure 1 is a representation of
the waveforms you might expect
to see for one encoding system
used in portable telephones.
Whether it's the base unit trans-
mitting to the portable handset or
vice-versa, a digital identifier is au-
tomatically transmitted when the
device is first keyed, which acti-
vates the receivers in both the
headset and base.

The receiver responds only after
the correct code is sensed, and
only then is the system ready to
handle the normal telephone chit-
chat. At the end of the call, hang-

HERB FRIEDMAN,
COMMUNICATIONS EDITOR

ing up the phone causes the de-
coder to automatically reset the
system. If either the base or re-
mote unit does not receive the cor-
rect code it remains in the standby
or muted condition.

While | haven’t seen tone-en-
coded versions of portable tele-
phones, some readers have inquir-
ed about them, so | expect they do
exist. They would work the same
as the tone-encoded walkie-talk-
ies, using either a continuous sub-
audible tone, or DTMF (Touch-
Tones). Speaking personally, digi-
tal is probably cheaper, and cer-
tainly the wave of the future.

New modem uses old idea

Every once inawhile | get letters
suggesting that | leave the stone
age. And a recent column on new
uses for carrier-current transmis-
sions—signals broadcast through
electric power-lines—was no ex-
ception! That discussion brought
with it the usual assortment of let-
ters taking me to task for trying to
resurrect ideas from the 1930’s.
Well, this time we're resurrecting
old ideas to enhance modern
communications systems.

The latest modem for comput-
ers is the Line Carrier Modem
(LCM), which uses the powerline
to carry the computer signals. The
LCM contains a miniature trans-
mitter and receiver whose 1/0 con-
nects to the powerline through the
same linecord that powers the
modem; the computer connects
to the LCM through the standard
RS-232 connector. It works the
same way as the conventional
computer and modem setup used
with the dial-up telephone sys-
tem.

The primary functional dif-



ference between standard ar-
rangements and the LCM system is
that the signals in an LCM system
travel from computer to computer
through the powerline rather than
telephone wires. That means that
for communications between
computers, you don’t have to
make a telephone call, and neither
do you have to stretch direct wires
between two computers. Instead,
you simply plug the LCM into the
nearest convenience outlet.

For more information on the
powerline modems, write to
Global Computer Supplies, 9138
Hemlock Drive, Hempstead, NY
11550. (They also have a nifty fiber-
optic modem. How’s that for the
other extreme?)

Telephone repair

Since the government’s smash-
ing victory over AT&T—giving
them exactly what they wanted in
the first place—the consumer is
left with a telephone system that
provides poorer service, charges
higher rates and, more important,
is difficult to obtain repairs from.

In a brilliant move, AT&T split its
telephone hardware between two
separate companies. That means if
a customer—like some sweet little
old lady with no knowledge of
telephone electronics—calls the
wrong people, she not only
doesn’t get her telephone re-
paired, but also gets smacked with
a bill for $40 or $50 because she
called the wrong people!

In short, AT&T managed to un-
load all responsibility for their
products by making repair a gam-
ble; guess wrong and it will costs
you a good part of your weekly
salary or monthly pension. The el-
derly or infirm, the poor, and any-
one just getting by on a small fixed
income are going to need help
from someone when their tele-
phones won't work.

Given a vacuum, someone must
fill it and it is conceivable that
they’ll turn to the people who
keep their TV's running. It's very
likely that the TV serviceman will
eventually double as a telephone
repairman because his is the only
service people can rely on.

Think it’s farfetched? Then take a
look at the latest advertisements
for B&K test instruments. Their
model 7042 telephone line ana-

lyzer ($19.95) will test the incoming
line for proper voltages and ring
signals, as well as the loop. Carry
one of those in your tool box along
with a “real telephone” (a Bell Sys-
tems model 500 or equivalent) and
you can help any customer get a
service call straightened out while
AT&T and the local operating com-
pany play their little game.

Since it’s likely that everyone
will eventually purchase tele-
phone equipment from third-par-
ty sources (what AT&T was after

from the beginning), B&K's 7042
can put you in a position to handle
your own household telephone
service.

Undoubtedly I'll be receiving
mail from B&K in the next few days
with information on their model
1045 tester, which tests just about
everything having to do with wired
and wireless phones. Because of
its nearly $400 price tag, | feel that
it deserves a little more space. So,
we'll save it for another time. R-E

AN INNOVATIVE

PN Eroxe

20 MHz

= OSCILLOSCOPE
THAT EMPHASIZES
OPEsRABILITY

LEADER
Instrumeants Corp

Tektronix
KEITHLEY

@HITACH!

BECKMAN

= Polaroid
Oz,

(] DATA PRECISION"

HAMEL=S

POWER DESIGNS

YEWRID

WESTON

DC-20 Wz OSCILLOSCOPE

6-inch rectangular, parallax-free CRT
TV-V trigger

Variable sweep length

Double Lissajous figure

1 mV/div to 10 V/div sensitivity

100 ns/div to 0.2 s/div sweep
Differential input with ADD mode

*User price, including probes.

SOLTEC ™

CORPORATION

The Professional Test Equipment Source

The Instrument Mart
295 Community Drive, Great Neck, New York 11021

(516) 487-7430 outside v.y. (800) 645-6535
11 Soien Sarvice anial Lausiog Provrams | SO I

CIRCLE 63 ON FREE INFORMATION CARD

G861 1HdY

@
(]



DRAWING
BOARD

Automatic data sequencing

IN OUR LAST DISCUSSION OF MEMO-
ries, we mapped out the design
criteria for our demonstration cir-

© RADIO-ELECTRONICS

cuit. We've taken care of keyboard T‘°‘ e is  lio
data entry with the binary key- - el RS 4
board encoder that we've already te ) s Icq
built. This time, we'll see what el aroe Lock 4017 3 [
3 : ENABLE END e [S
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halves of the address, plus the data ries of latches, each of which is
FIG. 1 separately. Given all that, let’s take  four bits wide. Since the 5101 (the



static RAM that we’ll be using for
storage) has eight address pins
and four data inputs, we'll need
three latches to handle the job.
You can get IC's that are 4-bit
latches, but a “neater” way is to
use a 4508. It's a 24-pin IC that is
really two 4-bit hold-and-follow
latches in one package. By using
that IC, we'll only need two 4508's
and have one latch left over for any
brainstorms we might come up
with in the future.

The easiest way to sequence
things is to use a 4017 binary coun-
ter, an IC you should be really fa-
miliar with by now. We spent some
time discussing that IC in
November and December, 1983.
Now that we have the cast of
characters for this portion of the
circuit, let’s put them together and
see how they fit into our design.

How it works

Figure 2 is a schematic of the
circuit we'll use to sequence the
binary in information from the
keyboard encoder that we built
last month. It consists of a 4017
counter/driver and two 4508 dual
4-bit latches. (If you're wondering
about the parts numbering, I'm
keeping things in line with last
month’s circuit to avoid con-
fusion.)

The action of the 4017 is (or
should be) self explanatory. One
thing that does deserve a bit of
attention, however, is the way the
clocking is being done. The 4017
sequences on the positive going
(ground to +V) half of the incom-
ing clock pulse.

Note that the four data lines
(0-3) of the 4017 are connected to
the sTrose inputs of the latches.
Thatis done to sequentially enable
each latch. Also notice that the
DISABLE pins of each latch is tied to
ground: That means that the out-
puts of the 4508's are permanently
enabled. However, there is no data
output unless the strobe input is
high.

The 4508 can provide a three-
state output, but there is no need
for it because there’s no common
output-bus. Each latch will be used
to control different parts of the
memory and will, therefore, be
connected to different pins. (But
keep the three-state option in
mind because many applications

VIZ WP-30 Isolated Power Source/
Monitor 1S0-V-AC Il

*5A max current;
650 VA max power

*Two large, color coded
taut band meters

*Leakage tester with alarm

*Output relay protected
with manual reset

*Overload LED indicator
*Two grounded AC outlets

ISOLATED AC POWER
SOURCES

The new VIZ WP-29A Monitor ISO-V-AC and the
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protected with thermal overload devices and
grounded metal cases.

VIZ has 9 Isolated AC Power Sources in all; no
one else offers you more! Simply put, VIZ is
the Isolation Source!
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require that feature, which is not
found on all latches.)

When power is turned on, all
four latches are cleared by the R-C
pulse generated by R3 and C2.
Also at turn-on, pin 3 (output “0")
of the 4017 goes high and enables
the inputs of the first latch. The
circuit then sits there and waits pa-
tiently for you to press a key on the
keyboard. In other words, any
data presented to the input of IC5-
awill now be transferred to its out-
put.

When a key is pressed, encoded
data enters 1C5-a and is passed on
to its outputs (which is connected
to 4 address inputs on the 5101
CMOS static RAM). At the same
time, the strobe line goes from
high to low and remains in that
state so long as the switch is held
down.

After the key is released, the
strobe line returns to the high
state and the 4017 advances by one
count, That disables the first latch
(IC5-a) and enables IC5-b, the next
latch in the chain. The same action
is repeated for each successive
latch.

When putting the circuit to-
gether (and you should), note that
the 4017 counts on the release of
the switch rather than on the
pressing of the switch. You could
make things happen when the key
is first pressed if you want, but it
would take a bit more hardware
and, quite honestly, | can’t think of
one reason for doing things that
way.

When data comes off the key-
board, they are sequentially
stored in each latch automatically.
Now, automation is a wonderful
thing, but there are times when
you want a little more control. In
our case, automation means that
there’s no way to go back. Put an-
other way, if you hit the wrong key,
there’s no way to correct it. That's
the penalty you pay for not design-
ing things to work with an “enter”
key.

If you feel that you'd like to be
able to go back, or you want to
actually strobe the data into the
latch separately, all you have to do
is put a clear switch into the cir-
cuit, or clock the 4017 with a sepa-
rate switch. How to go about
doing such things is a good exer-
cise to see if you really have a clear

understanding of all the things
we've done so far. Design it your-
self and try it out. As for me, I'm all
in favor of automation.

When you add extra features to
the circuit, keep in mind all the
design rules we've discussed.
Write everything down, from the
criteria to the actual hardware
you're putting in the circuit. As |
said before, bad habits are hard to
break, and any circuits designed
with bad habits have a way of going
up in smoke!

You'll notice that we have an ex-
tra latch left over. Since all we're
handling is four data-bits and eight
address-bits, the last latch seems
to be an unavoidable waste of
hardware. Why not put in some
brain burning time until next time;
see if you can think of some use for
it? I've already got something slick
in mind—how about you?

Feedback

Before we end this month’s dis-
cussion, there’s a piece of impor-
tant business that requires imme-
diate attention. | thought that I'd
taken care of it some time ago, but
it seems that it needs a little bit of
clearing up and now’s as good a
time as any.

I've received several letters
lately that contain more or less the
same comment. Several of you
have said, “l like what you’re doing
but” (followed by): “I know a way
to do it better;” “l know a way to
do it easier;” “l can do it with
fewer parts;” “My way uses a lot
less power,” and other such state-
ments.

| guess there's some confusion
about what you're supposed to get
from this column. There are many
schematics of workable circuits
drawn and explained here, but the
point of them isn’tto compile a list
of construction projects or, for that
matter, anything like the sort of
thing you’d see in the many books
dealing with the 555 timer.

If you look over some of our past
discussions, like the ones on the
4018, which began in January, 1984,
you'll realize there’s much more to
it than just figuring out how to
generate sinewaves. After all, our
final circuit only had a handful of
parts and was far short of what is
needed for any really serious au-
dio measurements. Not only that,



but we spent three months or so
putting it together!

Once and for all, let me state
what | thought was obvious: The
point of these discussions is not to
show you how to build anything in
particular, but merely to show you
how to build anything in general.
More often than not, the reason
what works out well on paper falls
apartin practice is because the ap-
proach to the project is wrong!

Getting something from
brainstorm to breadboard must be
doneinarigorous, systematic way,
or the chances of success are just
about non-existent. Listing design
criteria and flowcharting the initial
idea are as important to the final
design as deciding how long the
power cord should be. Without a
scientific, well documented ap-
proach to the problem, you might
as well forget the whole thing and
take up stamp collecting.

Besides emphasizing the meth-
od of design, I've tried to pick
areas that interest me and, | hope,
you as well. Using neglected IC's
and coming up with the “bare
bones” of useful circuits is only a
side benefit. The main benefitis to
show how any design problem is
handled...... in a very structured,
step-by-step way.

Bad habits will do you in every
time. Not keeping notes and a list-
ings of what you started out to do,
are doing, and expect to wind up
with is a guaranteed way to screw
yourself up. Breadboards have a
really nasty habit of turning into a

“rat’s nest” of wires with parts

placed on the board as you think
about adding them.

Imagine getting a working,
breadboarded version of some cir-
cuitand then being forced to leave
it alone for a couple of weeks.
When you finally get back to it,
figuring out which wires go where,
and why certain parts were used, is
just about impossible unless you
have taken good notes.

I'm sure that many of you out
there can figure out better, sim-
pler, or less power-hungry circuits
than the ones finally developed
here. In fact, I’d be surprised if you
couldn’t, and somewhat disap-
pointed if you didn’t. Remember
Grossblatt’s Fifth Law: There’s al-
ways a better way! R-E
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'ANTIQUE
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RADIOS

Restoring antique radios

PREVIOUSLY, WE STEPPED BACKWARD IN
time a half century or so, and saw
that what was then new tech-
nology has today become an in-
triguing hobby. It's perhaps a new
adventure for the modern com-
puter genius, but it'’s a return of
old memories for the more mature
radio and TV servicemen, or hob-
byist. No matter what category you
fall into, the objective remains the
same—to make that old radio look
and work like new.

Once you've discovered that old
treasure and taken it home, you'll
want to set it up in the living room
for all to see. That’s when the
temptation to plug itin and see if it
works sets in. But there are a few
things that should be taken care of
first!

Preparation for restoration

The first you should do is set the
unit outside your house or shop,
so that it can be cleaned and fumi-
gated—yes, fumigated. Any item
that has been just lying around
dormant—who knows where—for
over 30 years should be cleaned
before being brought into your
home or shop.

During that preliminary clean-
ing, take care not to destroy any
valuable information. Things like
tube diagrams, schematics, and
model numbers can be lost for-
ever because of carelessness. Its'a
good idea to cover anything that
you may want to keep.

The unit should be treated with
insecticide inside and under the
cabinet, but try not to spray the
speaker cone. After that, it should
be covered for a few days to pro-
tect it from the weather and left
outside to ventilate. (Have you
ever smelled one of those old

FIG.3

units after it has been sitting in a
damp basement for a while?)
Once done, you can brush out the
loose dirt and “anything else” you
might find. Your radio should now
be presentable enough to go into
the house.

RICHARD D. FITCH

Once the set is reasonably
clean, you should be able to see
any obvious defects; for instance,
there may be cracks or scratchesin
the wood. Also, make sure that
there aren’t any tube sockets with-
out tubes or tubes in the wrong
sockets.

Any wires sticking out of a hole
in the chassis should be suspect to
you. Also make sure that the big
dynamic speaker is in place,
though that's something that
should have checked out before
buying the set.

As when working with any other
electrical or electronic device,
your own safety should be of pri-
mary concern. Many 40 to 50 year-
old radios may not have their origi-
nal circuitry. Modifications in the
set can be extremely hazardous, as
can missing knobs, or frayed
wires.

If the set is missing a knob and
you don’t have a spare, at least
wrap some tape around the shaft
before plugging the set in. Frayed
power cords are also potentially
dangerous.

Until a few simple tests are
made, it’s best not to touch any
conductive part of the unit once
it's plugged in. That includes chas-
sis bolts (see Fig. 1), which will
probably be sticking out from the
bottom of the cabinet.

Besides the shock hazards, the
early radio serviceman often suf-
fered painful burns from hot (tem-
peraturewise) components. Many
old radios had large wire-wound
tapped resistors sticking straight
up on the chassis, as shown in Fig.
2, which were so placed to dissi-
pate heat through the back of the
cabinet.

Those resistors were about as in-



the-way as they could be, and
there was no way to stick your
hand into the cabinet without
being burned. The old rectifier
tubes were also favorite “get-
burned-on” components. Most
other components in radios, in-
cluding the power transformer,
shouldn’t get hot enough to cause
injury. If they are excessively hot,
the parts are either shorted orin a
faulty circuit.

Turning it on

Before plugging in a strange old
radio, it’s usually best to turn the
power switch on. Then you can
plug the line cord into a receptacle
momentarily and not have to phys-
ically touch the set. If the panel
light comes on when the set is
plugged in, approach it cautiously,
making sure the set is positioned
so that you can look into the back
of the cabinet to see the chassis.

If there is any smoke orastrange
smell coming from the unit, un-
plug it immediately. All those who
are experienced in electronics are
familiar with the different odors
emitted by various smoldering
components. Find out where the
smoke orsmellis coming from and
don’t plug the radio back in before
you've corrected the problem. If
you do, you may burn up a compo-
nent that's difficult to replace.

Further, if when the set is turned
on you get no audio, there should
at least be a slight audible hum
coming from the speaker. If the
hum is objectionable (excessively
loud) or non existent, you have a
problem. (The individual prob-
lems will be discussed in a future
article.) No hum at all may not be
as serious as an objectionable
hum.

If the power supply seems to be
working and there is no hum,
check the speaker wires. Also
check to make sure that the speak-
er is not unplugged. Even a
damaged speaker with a torn cone
and an off-center voice coil should
emit some kind of sound. Check
all wires going to the speaker ar-
ray. That could be anywhere from
two wires on up, depending on
how many other components are
mounted to or near the speaker.

With all the tubes and panel
lamps lighted, you should—
provided there is also a slight

hum—hear some music (or
something) through that old elec-
tro-dynamic loudspeaker. If not,
try feeding a quick signal to the
unit through a grid capacitor or the
antenna terminal. For the best sig-
nals, check that the band switch
isn't tuned to one of the shortwave
frequencies.

Also, some old radios have sepa-
rate volume controls and power
switches. Make sure power is
turned on and the volume control
is turned all the way up. Despite
the massive size and tube comple-
ment, many radios won't play
without an external antenna (one
that's outside the set, not neces-
sarily outside the house). Any
short piece of wire, makes a fine
temporary antenna. You don’t
have to be authentic and go out
the window and across the roof (as
was necessary in times past).

In the 1930's, some manufac-
turers went all out to include spe-
cial features in their radios. Multi-
bands, treble and bass controls,
and tuning eyes can be found on
many old radios. Any of those con-

trols can contribute to a no-signal
condition or excessive hum. Some
of the smaller “budget-priced”
sets produced during that era may
not include extra features.

Those budget sets, like the one
shown in Fig. 3, were designed to
make it possible for almost every-
one to own a radio during the de-
pression era (1930’s). While the
chassis in those sets were ade-
quate, the cabinets that the units
were housed in didn’t seem to
hold up as well as their console
counterparts. That might be the
reason why old console-model ra-
dios seem easier to come by today
than the smaller types. If you do
find one of the smaller units, you’ll
need to have a little more patience
when restoring the cabinet.

Before closing, we have an an-
nouncement to make. If you have
old radio parts and/or information
thatyou'd like to share, or perhaps
are in need of the same, write to
this column and let us know. We'll
do our best to match up those that
need with those that have some-
thing to share. R-E
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Some “new” developments

LOOK AT ONE OF THE NEWER SETS ON
the market and you'll find lots of
new circuits and devices, but
you'll also find “new” circuits and
devices that are merely redesigned
old ones. One such device is an
optocoupler. The first ones were
pretty bulky; they used a pilot
lamp and a selenium photoelectric
cell located at opposite ends of a
tube about 3 inches long and half
an inch in diameter. When the pi-
lotlamp was on, it generated a sig-
nal in the selenium cell.

The early optocouplers were
fairly bulky, and were not too good
when it came to frequency re-
sponse. Those devices have been
refined and miniaturized now. The
newer ones are made in an IC
package and use a LED as the light
source and a phototransistor as
the photoelectric cell. They are
also more useful at higher fre-
quencies.

With those devices, the isola-
tion between input and output is
extremely good. So, they are used
in several new sets to couple the
horizontal drive signal to the out-
put stage. They are also used to
isolate the two grounds—the AC
ground of the line-connected DC
power supply, and the signal
ground of the rest of the circuitry.

Figure 1 shows the optocoupler
used in a Sylvannia chassis. In that
circuit you can see the two
grounds. The emitter of the driver
transistor is the power-supply
ground. The other ground in the
circuit is the signal ground and is
isolated from the other ground in
the circuit.

Testing an optocoupler for
proper operation is simple. Just
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R
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7V P-P
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QUTPUT
1469 2
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FIG. 1

use a scope to look at the input
and output signals. If they are the
same, everything is fine.

Stereo TV

Now let’s get to something that
really seems to be new. That is ster-
eo TV sound. But stereo sound is
not really new, and stereo TV
sound is basically just the same as
the stereo FM we have been work-
ing on for a long time. The sound
carrier, at 4.5 Mhz, carries the L+R
signal, as well as the pilot carrier
for use in demodulation. It just
that we are not used to seeing the
circuitry in a TV chassis.

One new wrinkle that has been
added is SAP, or Separate Audio
Program. That can be used to
provide a channel of “alternate”
audio programming. It can be
used to provide a second language
sound track for a program, or for
audio programming that has
nothing at all to do with the video
programming.

As to the stereo decoding pro-

JACK DARR

cess, the TV sound carrier is
picked off at the video detector, as
usual. The 4.5 MHz carrier is then
fed to a buffer stage to builditup a
little, then on to the FM detector,
and, finally, to the stereo decoder
module. The process of detection
seems to be identical to that used
in FM stereo, with a pilot carrier to
help in the separation.

There doesn’t seem to be any-
thing new or radical in the de-
coder, and the servicing of which
should be just as easy as any FM
stereo system. That is, check for
the presence of the pilot signal,
and the two (L and R) outputs.
Most of the circuitry is contained
within IC’s, so troubleshooting
will mainly consist of seeing that
the inputs and the outputs to all of
the IC’s is correct.

Be that as it may, it looks as if TV
stereo sound has finally arrived,
after years of complaining about
the quality of TV sound. The new
audio circuits should not be diffi-
cult to service, once you get used
to the slightly different frequen-
cies used. And, thank goodness,
no new equipment will be needed
for troubleshooting and servicing
stereo TV's. R-E

SERVICE
QUESTIONS

ROLLING, UNDERSIZED PICTURE

On a GE 19YA I replaced the hori-
zontal output transistor and the
flyback. When I finally got a picture,
it was undersized and rolled inter-
mittently. The voltage coming out of
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* the power supply is low. How can |

isolate problems in the scan supply?
What can I look for?—D.D., Hunt-
ington, WV

Your trouble is not in the scan
supply, but in the low-voltage sup-
ply. You are getting 95 volts where
you should be getting 140 volts. |
have a strong feeling that C904A,
the input filter, is open.

SNOWY PICTURE

An RCA CTC-43A that I'm work-
ing on has snow in the picture. The
RF-AGC control has some effect, but
not much. I checked all resistors in
the RF Amp. and AGC circuits to no
avail.—R.C., La Crosse, Wi

Of course, you realize that a
weak RFamp, 2054, would give you
snow, and of course, because it’s
an expensive little bugger, you
don’t want to go out and buy one
just on a hunch. Hook an external
DC supply to the AGC post on the
tuner. Sweep up and down the op-
erational voltage by a volt or two. If
you cannot get rid of the snow, you
have tuner trouble. If you do get
rid of it, then go back to the AGC
circuit to find out why it is not
doing automatically what you can
do manually.

BLOWING FUSE

On a Samsung TV, | replaced the
open .8 amp fuse which blew again a
week later. All components in the
power supply checked good. Do you
think something might be breaking
down under load?—G.S., Phila-
delphia, PA

Sure, butit’s not an easy thing to
find until it breaks down for keeps.
On the other hand, you might
have one of those borderline cases
in which the fuse is simply under-
rated. | am strictly opposed to
playing around with circuit de-
signs, but raising the fuse value by
0.2 amp to a 1 amp will give you
that extra edge without compro-
mising safety. If the new fuse
blows again, then all doubt about
breakdown will be removed. R-E

HOT FLYBACK

The 6JE6 current in this set is nor-
mal at 210 millamps. | have a good
picture with good brightness and no
picture shrinking. Yet, the flyback
transformer runs hot to touch after
30 minutes of operation. What could
cause this?—V.G.T.,, Phillippines

In every instance that | can re-
member, a hot flyback meant a de-
fective flyback, and that usually
also meant shrinking picture,
focus problems, and low high-
voltage. Heat can be a relative
thing. What you feel is “hot to
touch” may be normal heat build-
up after 30 minutes of play. My ad-
vice to you is to do nothing for
now. Just observe. If the flyback is
indeed on the way out, you'll
know it soon enough. However, if
nothing further happens, you are
mis-diagnosing.

REPAIRING VCR’s

With the proliferation of VCR% in
the home, there seems to be a real
opportunity growing. In your opin-
ion, what equipment is basic in VCR
servicing?—]J.J., Haddon Heights, NJ

The basic equipment is what
every TV repair shop should al-
ready have. A good meter is, of
course, essential, as is a wide-
band scope and color generator.
Then there is a matter of quality:
An NTSC color generator is more
useful than a keyed-rainbow gen-
erator and a triggered scope more
useful than a conventional one.
For high-output and high-grade
VCR servicing, one would need to
go into a frequency counter and
sweep/marker generator for align-
ment purposes. An analyst, or sig-
nal-injector, would make the high-
tech workbench complete.

SLOW GUNS

We are having a problem with an
old Fleetwood color set that is defy-
ing logic. The symptom is all green
on the left edge of the raster, caused
by a slow coming on of the red and
blue guns. Picture and color are oth-
erwise perfect. We’ve checked every
part in the RGB circuit, demodulator
and video output.—P.D., Waterloo,
Ont.

Anything that might be wrong in
the signal circuits would be evi-
dent over the entire screen, not
just one side. Your statement
about the slow emission of the red
and blue makes me think of a poor
kine. Why not run a purity check
to see if you can clean up the
raster? Another thought: You
might have defective blanking or
filtering, showing up as green sim-
ply because that is the strongest
component. R-E



SPECTRUM ANALYZER

continued from page 47
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FIG. 7—THE COMPLETED ANALYZER, mounted in a 19-inch rack cabinet. Since most of the compo-

nents are mounted on the circuit board, there is a lot of room inside the cabinet.

board mounted, the depth of the switch
and potentiometer will determine the
length of the standoffs you’ll require. If
you use very low-profile parts for that sec-
tion, you'll be able to bolt the circuit
board very close to the faceplate. That will
give excellent visibility to the LED’s. A
red plastic filter may be glued on the back
of the window for a professionally
finished display.

Calibrating the analyzer

The following resistors should be
placed in position but not soldered: R91,
R93, R95, R97, R99, R101, R103, R105
and R109. To calibrate the analyzer:

@ The unit should be powered up with the
selector switch in the oscillator-output
position (Aux). That will display the os-
cillator output.

® The LEVEL potentiometer, R113, should
be adjusted until the LED’s make the
straightest possible horizontal line with
one LED lit per octave. The level should
be played up and down until the straightest
line is achieved.

® [tis normal for some of the LED’s to be
higher or lower than what is desired.

® Table 1 lists the resistors for each re-
spective octave. Using the chart, replace
the resistor for the lowest octave that has a
LED too low with a 430K calibrating re-
sistor. Be sure to remove power from the
unit anyting you replace resistors!

® Readjust the level control for the
straightest possible line. Since all of these
parts are interactive, each change may al-

TABLE 1
Octave Resistor
31.5 R99
62 R97
125 R95
250 R93
500 R91
1K R101
2K R103
4K R105
8K R109

FIG. 8—THE REAL-TIME AUDIO ANALYZER as
seen from the front. It is very clean in ap-
pearance and will look right at home with your
stereo system.

ter the line. Repeat the process for all of
the LED’s that are too low, lowest octaves
first, until all that is remaining is a straight
line and LED’s that are too high.

® The procedure is again repeated for the
high LED'’s, beginning with the lower oc-
taves. The resistors removed for the high
LED'’s are to be replaced with 520K cal-
ibrating resistors.

To re-iterate, the steps are to: a) Find
the lowest octave that has a LED too low.
b) Find the resistor number for that oc-
tave. c¢) Replace that resistor with a 430K
calibrating resistor. d) Readjust level con-
trol for straightest line. e) Repeat until
only straightest line with LED’s too high
remain. f) Find the lowest octave thathas a
LED too high. g) Replace that resistor
with a 520K ohm calibrating resistor. h)
Readjust level control for straightest line.
i) Repeat until only a horizontal straight
line of LED’s is visible.

The audio analyzer is now calibrated.
The calibration resistors can now be sol-
dered in place and the leads clipped to
proper length.

The addition of the real-time analyzer
to a stereo system, PA, or recording con-
sole allows you to see what you're hearing
(or what you're not hearing). It can be
used as a tool when taping (to match tapes
with the original source, or to discover the
playback characteristics of a tape ma-
chine). As it reveals the spectral content of
the music played it can be enjoyed as an
educational, entertaining, and colorful
display. R-E
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SYNC SEPARATOR

continued from page 58

should see a DC level of about 2.5 volts
with all of the sync-pulse tips lining up at
that level.

Set the pELAY control and Bias trimmer
potentiometer R9 fully counterclockwise.
Remove the clamped video from the input
to the scope and observe the signal at pin 2
of IC3. Slowly adjust R9 until you see a
clean, negative-going pulse approx-
imately 200 microseconds wide.

Next set R21 fully clockwise and ob-
serve the trigger output. Here you should
see a positive-going pulse 100 microse-
conds wide. Adjust the amplitude of that
pulse with R21 to a level compatible with
the external-trigger input of your scope.
(That’s usually about 5 volts peak.)

Applications

To use the unit, apply a video signal to
the input. Connect the CLAMPED VIDEO
output to the vertical input of the os-
cilloscope, set the sync switch to the ap-
propriate polarity, and connect the
TRIGGER OUTPUT to the external-trigger
input of your oscilloscope. Adjust the
scope’s trigger level control for reliable
triggering.

You should now see a clamped video
waveform on the screen. By adjusting the
delay control, you should be able to move
the display to any part of the waveform
you desire. The display can be expanded
as much as you like by simply increasing
the sweep rate of the timebase.

When powered up, the circuit will lock
on to one or the other of the two fields in a
random manner. In order to observe the
other field simply flip the sync switch to
the opposite position and back again. Do
that until the desired field is locked in.
(Flipping the switch disrupts the opera-
tion of the sync separator, allowing the
circuit again to randomly select a field to
lgck onto.)

If your oscilloscope is a dual-trace
model with an “*alternate” mode, you can
display both the odd and even fields at the
same time. Replace R18 with a 220-ohm
resistor to reduce IC4’s minimum delay
time to zero. That will allow the vertical
pulse of each consecutive field to trigger
the scope instead of every other field. If,
for example, the vertical pulse of field 1
triggers channel 1 of the scope, it will be
displayed on channel 1. The next trigger
pulse will trigger the alternate scope chan-
nel (2) and field 2 will be displayed on
channel 2.

A display of that type allows you to see
the half-line offset between the two fields.
It also allows you to compare the VITS
waveforms that normally ride on lines 17
and 18 of both fields. (VITS stands for
Vertical /nterval Test Signal.) See if you
can find VITS’s on a local TV signal. R-E



MARKET CENTER

PLANS AND KITS

PRINTED-circuit boards. Quick prototypes, pro-
duction, design, reflow solder. Send print or
description for quote to KIT CIRCUITS, Box 235,
Clawson, MI 48017,

FREE catalog, 99-cent kits—audio, video, TV,
computer parts. ALLKIT, 434 West 4th Street, West
Islip, NY 11795.

HI-FI speaker kits, auto speaker systems and
speaker components from the world’s finest man-
ufacturers. For beginners and experts, Free liter-
ature. A & S SPEAKERS, Box 7462R, Denver, CO
80207 (303) 399-8609.

(Quantity discounts.) Repairs of all converters &
cable boxes. Send S.A.S.E. (54 cents postal___ge} or
call for info. 1 (312) 637-4408. HIGGINS ELEC-
TRONICS, 5143 W. Diversy, Chicago, IL 60639.
Mail order only. No. lllinois orders accepted.

CABLE-TV converters: Jerrold, Hamlin, SB-3,
Mini-Code, & more. UHF converters: Deluxe |l sine-
wave kits $95.00, gated pulse add/on $70.00. Com-
plete units $195.00, with gated pulse $255.00.

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:
Radio-Electronics Classified Ads, 200 Park Avenue South, N.Y., N.Y. 10003

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

% Education/Instruction ( ) Wanted () Satellite Television

Special Category: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or cerdits for typesetting errors can be made unless you clerly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional

charges for special ads. Minimum: 15 words. .

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($37.50)
16 ($40.00) 17 ($42.50) 18 ($45.00) 19 ($47.50) 20 ($50.00)
21 ($52.50) 22 ($55.00) 23 ($57.50) 24 ($60.00) 25 ($62.50)
26 ($65.00) 27 ($67.50) 28 ($70.00) 29 ($72.50) 30 ($75.00)
31 ($77.50) 32 ($88.00) 33 ($82.50) 34 ($85.00) 35 ($87.50)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

Signature

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$2.50 per word prepaid (no charge for zip code)... MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for
individuals who want to buy or sell a personal item) $2.00 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50¢
ger word additional (20% remium%. Entire ad in boldface, add 20% premium to total price. TINT

CREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: $3.75 per word
Ere'?aid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE

XPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 2V4"—
$270.00; 2" x 21.—8540.00; 3" »x 214"—$810.00. General Information: Frequency rates and prepayment
discounts are available. ALL COPY SUJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING
P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH
PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 15th of the third month
preceding the date of the issue. (i.e., August issue copy must be received by May 15th). When normal closing
date falls on Saturday, Sunday or Holiday, issue closes on preceding working day.

PROJECTION TV...Convert your TV to project 7
foot picture...Results comparable to $2,500.00 proj-
ectors... Total cost less than $30.00...Plans and 8"
lens $19.95...[llustrated information free. MAC-
ROCOMA-GH, Washington Crossing, PA 18977.
Creditcard orders 24 hours, (215) 736-3979.

CATALOG: Hobby, radio broadcasting, CB, lowfers.
Transmitters, linears, active antennas, converters,
scramblers, bugging devices, more! PANAXIS, Box
130-F4, Paradise, CA 95969.

DIGITAL Kiock Kit plays 1-of-12 melodies each
quarter hour. Displays time, date, and other fea-
tures. Send $2.50 for assembﬂg plans and pricing to
KERBER KLOCK KO., 36117 Hilicrest, Eastlake,
OH 44094,

DESCRAMBLER plans. New design decodes
gated sync suppressed signals—newest pilotless
method. Circuit boards, most parts from Radio
Shack. Detailed theory, drawings, schematics, in-
structions $14.95 plus $2.00 shipping. DIRIJO
CORP,, Box 212, Lowell, NC 28098.

DIGITAL oscilloscope—build for $200.00. Plans
$5.00. MIKE McGLINCHY, 2280 California,
Apt.#12, Mountain View, CA 94040,

EPROM programmer—2716/2732/8748 +. Oper-
ates alone (keypad, display, 2K RAM) or with com-
puter download (RS232 interface). Basic kit
includes bare circuit board, system PROM and doc-
umentation. $70.00. Free details. BG ELEC-
TRONICS, PO Box 703, Seabrook, MD 20706.

SURPLUS water minder for your plant. Put this proj-
ect together and watch LED flashes whenever plant
soil is dry. Need 9V battery. Send $2.50 to ETHIO-
ELECTRONICS, 1537 N.E. 107th, Seattle, WA
98125.

FREE Survival Catalog—50 + survival publica-
tions—electronics, computers, enar{ggj weapons,
medical, financial!!l CONSUMERTRONICS, 2011-
RE Crescent, Alamogordo, NM 88310.

SATELLITE TELEVISION

SATELLITE-TV receiver breakthrough! Build
your own system and save! Instruction man-
uals, schematics, circuit boards! Send stamped
envelope: XANDI, Box 25647, Dept. 21K, Tempe,
AZ 85282.

PCB for Satellite Stereo Project in October article
is now only $15.00. JIM RHODES, INC., 1025 Ran-
some Lane, Kingsport, TN 37660.

SATELLITE Television information service. 104

channel program guide, existing satellites, satellite

launchings next few years, basic system theory,

recommended dish sizes, LNA's. Send $2.50 to

gf‘g’;ébOHIDA INFO. 2910 SE 19 Ave., Gainesville,
1.

DO-IT-YOURSELF AND SAVE
Electronic Know-how not required. /
Easy to build from our plans or kits.
Lowes! prices on satellite electronics. N
Send $1 for catalog or $8.95 for
*'Consumer Guide to Satellite Television."
. GFI-D14, Box 9108
Mall today (0" yissoula, MT 59807

SATELLITE TV YIEWERS
Get the most complete weekly listings
. Send $1 for sample copy.

P.O. Box 308E, Fortuna, California 95540
800-358-9997 (U.5.) « 800-556-8787 (Callf.)
T07-725-2476 (all others)

R
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SATELLITE Locator Program; IBM-PC and com-
patibles. Aim your dish accurately, diskette, manual:
$15.00. DMA SYSTEMS, Box 606, Londonderry
NH 03053.

SATELLITE TV systems. Best prices. Catalog
$1.00. STARLINK, INC., 1122 Park Plaza, Suite 41,
Huntsville, AL 35801,

SATELLITE receivers $229.00, motorized dish driv-
es $99.00. I.S.T.V,, 4970 Apache Pocatello, |D
83204, (208) 232-8013, guaranteed.

MICROWAVE antennas. Multi-channel 20" dish,
$89.95. Complete units. Quantity pricing. MIKE
RETZ, 4021 Gilbert, Dallas, TX 75219. (214) 528-
03089.

SATELLITE TV complete systems, component
parts, and accessories. Send for free catalog.
EARTH VIEW, Dept. C, Box 849, Anadarko, O
73005.

BUSINESS OPPORTUNITIES

US $8.00 including disk thousand name brand pro-
3rams for Apple IEM-PC details RELIANT, PO Box
3610, Sheungwan, Hong Kong.

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing busi-
ness—without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

BURGLAR alarms—booming business. Get in

PROJECTION TV..Make $$$'s assembling proj-
ectors...Easy...Results comparable to $2,500.00
grojectors,.,‘(our total cost less than $20.00...

lans, 8" lens & dealer’s information $17.50... lllus-
trated information free... MACROCOMA GHX,
Washington Crossing‘ PA 18977. Creditcard orders
24 hours (215) 736-2880.

EDUCATION & INSTRUCTION

FCC Commercial General Radiotelephone Li-
cense Correspondence Course. 60 individual
lessons for $89.50. Payment plan. Results guar-
anteed! Details free. AK!EHICAN TECHNICAL IN-
STITUTE, Box 201, Cedar Mountain, NC 28718.

FCC license test primer computer program. Learn
general radiotelephone license Q & A's the fun and
easy way on the Apple I, IBM and Commodore
PCs. Specifé make and model, $34.50. ACETEST
SYSTEMS, PO Box 266, Savage, MN 55378.

WANTED

INVENTIONS, ideas, new products wanted! Indus-
try presentation/national exposition. Call free
(1-800) 528-6050. Arizona, (1-800) 352-0458. X831.

PRINTED CIRCUIT BOARDS

B MODIFIGATION

Let us quote you
on any stage of

[RC. BOARDS

ANP ART SERVICES your product from
FACE proto types to
PL.ATES production.
ENCLOSURES FABTRON DIV.
WRITE OR CALL Columbia, TN 38401
For Literature or Quotes (615) 381-1143

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

Increase channels, range, privacy! We specialize
in frequency 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

EPROM PROGRAMMING
HOBBYISTS: EPROMS sold with your program-

RADIO-ELECTRONICS

w0
{+2]

ming installed. Listing provided. Fast service. Write
or call: ROMULUS MICROCONTROL, Box 8669,
Rockville, MD 20856, (301) 540-8863.

now. Information package $2.00, DYNAMIC SE-
CURITY, PO Box 1456-G, Grand Rapids, Ml 49501.

BIG
[GEEY  ASSEMBLY BUSINESS

Start home. spare time. Investment knowledge or
experience unnecessary. BIG DEMAND assem-
bling electronic devices. Sales handled by profes-

PRINTED circuit boards, double sided with plated
through holes or single sided. No set up charge.
CAUDILL INC., 205 East Westwood Ave., High-
point, NC 27262, (919) 884-0229.

PRINTED circuit boards. 8" » 10" max. Send us your
positive, any size (please specify), thru component
side artwork, alonng with a certified check or money
order for $15.00 & $3.00 shipping, and we will send
: ; you a fiberglass board, with your artwork, the same
sionals, Unusual business opportunity. day. Send us your hole specs, we'll drill it for free.
FREE: Complete illustrated literature Double sided boards, $30.00. EJS LABORATORY,

BAHFTA. RE-O Box 248 11908 Detroit Ave., Cleveland, OH 44107, (216)

ELECTRONIC

Your ad could be selling merchandise for
you in this space. The price is a
remarkable $270. To place your order, call
any Radio-Electronics salesman: Stan
Levitan (212) 777-6400, Marvin Green
(818) 986-2001, Ralph Berger (312)
446-1444.

Walnut Creek. Calif. 94597 529-1611.
SUPER LED’s DISK DRIVE SPECIAL: Remex #RFD 480 5% In. 2/3
3 ; ik a Height. New In Box. 40 Track, DS-DD. Compare At Up To
WE3 IR ) 25K pulse 50 b $159 Ea. Our Price $59.95 or Two For $95.00. Limited Qty.
MES IR (b $ sty
RESISTOR SALE| Mvarid (o) *4.95each

THE NEW ZRT-80
CRT TERMINAL BOARD!

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN
ASCIlI KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A

oo INPORTER SHIPPED
TEE 1/aw 5 PERCENT
RESISTORS IN PACES OF
200 INSTEAD OF TRE 100
PACES WE USUALLY OET.

MEMORY SALE

300 ®4.00 $8.00

v a mk [ 4164 i COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
STANDARD VALUES FEOM 1 dyn 1% WITHA MODEM FOR USE WITHANY OF THE PHONE-LINE COMPUTER
T0 4.7 MEcS. 4164 - - 150 4.20 8.40 SERVICES.

EACH 200 P“"2'35 4116 - sk 150 | Jg 3.50 * Uses a Z00A and 6845 CRT

- . - ses a an

FIVE PAKS 11.00 6116  stat 8x 2k 150 6. '3.” Controller for powerful video

25 or more-only$2ea. 214 - axie 150 230 4.60 * ;.s%‘:ihzm:h‘é BAUD Rates from 75
to 19,200,

*

24 x 80 standard format (60 Hz).
Optional formats from 24 x 80

(50 Hz) to 64 lines x 96 characters
(60 Hz). ¥
Higher density formats require up to,
3 additional 2K x 8 6116 RAMS,
Uses N.S. INS B250 BAUD Rate
Gen. and USART combo IC.

3 Terminal Emulation Modes which "05
are Dip Swilch selectable. These
include the LSI-ADM3A, the Heath
H-19, and the Beehive.

Composite or Splil Video.

Any polarity of video or sync.
Inverse Video Capability.

Small Size: 6.5 x 9 inches.

* Upper & lower case with descenders.
* 7 x 9 Character Matrix.

GERMANIUM SIGNAL DIODES

LOW FORWARD VOLTAGE- IDEAL FOR TTL
CIRCUITS. HALF INCE LEADS. ALL DIODES

PRINE......... $

1 OUNCE over 100 *3.50
HI-CAIN, LO-WNOISE 2.1-
2.5 Ghs.  MICROWAVE
RECKIVING

COMPLETE llln:?‘t':;l m B UY A POU N D :_m

INSTALL- INCLUDES 4 20"
DISH, DOWN cONVERTER | UNTESTED DIGITAL INTEGRATED CIRCUITS
::: :3:::'32:;““:::1 THESE ARE MARKED AND CONTAIN SOME

* | HOUSE MNUMBERS. WE NAVE REPORTS OF A
FOR EASY INSTALLATION.
12 MOMTES PARTS aAwp | 00D YIELD OF FUNCTIONAL T4XX AND DTL

LABOR CUARANTEE. IC,s. PUT YOUR TESTER TO PROFITABLE

*

this lcam
mot sold
in Calif.

*

BLANK PCB WITH 2716
CHAR. ROM, 2732 MON. ROM

$4995

SOURCE DISKETTE - ADD $10

L

374 95 ERSIE HUNDREDS of 1Cs slu * Requires Par. ASCII keyboard. SET OF 2 CRYSTALS - ADD $7.50
send for WITH 8 IN.
SOURCE DISK!

| FREE FLYER | SILICON SIGNAL DIODES 30920 e

NICHE QUALITY (ALL PRINE), SIGHAL
TRANSISTOR BONAMIA |pIoDES. MARKED WITH INXXX OR WITH

(CP/M COMPATIBLE)

s COLOR CODE. FULL LEADS... = =
e sadieta hann ron 4 | “" [0 QUNCES over 1000 $7.95 Digital Research Computers
S e e P.0. BOX 461565R « GARLAND, TEXAS 75046 « (214) 225-2309
e, oot | BABYLDN | 4811 Myrtle Ave. e
100 for % ELECTronics Sacrg;&etnto, CA Call or write for a free catalog on Z-80 or 6809 Single Board

E WELCONE VISA-MC (916) 334 2161

PEONE ORDERS. ORDERS

PECEIVED BEFORE NooN | W® P8y postonorders for $15 or more

(PaCIFIC) WILL sz | PaYment must be In U.S. funds. Forelgn

SHIPPED UPS THAT DAY orders must include post BAC, MC are
**" | not prepald and shipping Is added.

Computers, S5-50 Boards, and other S-100 products.

TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75¢ handling. No
C.0.D. We accept Visa and MasterCard. Texas Res. add 5-1/8% Tax. Foreign orders
(except Canada) add 20% P & H. Orders over $50 add 85¢ for Insurance.

ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.

CIRCLE 251 ON FREE INFORMATION CARD



WE HAVE WHAT YOU NEED AT
THE PRICES YOU WANT!
1-800-543-4330

ELECTRONICS

372 DIGIT LDC
MULTIMETER

= DC input impedance 10M ohm
®m Diode and HFE transistor tests
® Overload protection ® Auto
rolarlty B Backed by our 2-year
imited warranty B For more
specifications see MCM catalog
#9, page 118

#72-050
$39.80 (19 (10-up)

(IN OHIO, 1-800-762-4315)

TENMAR ®
20 MHZ DUAL TRACE
OSCILLOSCOPE

u Two H?h Quality 10:1 probes included
| Backed by our 2-year limited warranty
B For specifications see MCM catalog
#9, page 118

#72-320 $38995

TENMAR
DROP PROOF
DIGITAL
MULTIMETER

H DC input impedance 10M ohm
@ Shock-mounted LCD display
| Overload protection B Auto
Folarity ® Backed by our 2-year
imited warranty B For more
specifications see MCM catah:g

#9, page 124
#72.057 s
’33.80 each (2 up)

TENMAR®
35 MHZ DUAL TRACE
OSCILLOSCOPE

| Two Hl‘?h Quality 10:1 probes included
m Backed by our 2-year limited warranty
® For specifications see MCM catalog
#9, page 118

#72-330 $56900

DIGITAI.
CAPACITANCE
METER

B Measures l:a:acitnrs from 0.1pF
to 1999mFd ®m Accuracy 0.5%
typical @ Fuse protected

® Checks capacitors in and out
of circuit @ Backed by our 2-year
limited warranty ® For more
specifications see MCM cntalog

#9, page 118
#72-040 $
559_80 each {2 UP}

TENMAR®

15 MHz DUAL TRACE
BATTERY OPERATED
OSCILLOSCOPE

B Two High Quality 10:1 Probes

included ® Backed by our 2-year Limited
Warranty B Internal rechargeable batteries
provide 2 hours of continuous operation
without the need for any outside power
source. ® For specifications see Supplement
#4 of Catalog #9.

#72-335 $54995

PORTSWITCHES

Eliminates the need to plug and unplug cables when
you need to use a different printer or CRT. Enables

you to easily access one printer from different
computers, or access multiple printers from one
computer with the turn of a switch. Two different

models:

BE SURE TO CALL

FOR YOUR FREE _

25 pin RS232 female type: Connect up to 4
peripherals to a single /O port.

36 pin Centronics type: Connect up to 2 printers or
modems to a single port. All 36 conductors are
switched pin for pin.

128
PAGE
CATALOG!
OVER
4,800
ITEMS!

$74.80 (13

#83-610 @' 369
36-pin
Centronics type (4-up)

= $10 mummum order; $1.00 charge lor orders

Terms: unoe sio

S20 mimmum charge card ordes

* Orders shipped UPS C O D
» Most arders shipped wilhin 24 hours
» Sales office open 8:30 am io 6:00 pm_ Salurdays ELECTRONICS
£ 1000 am 1o 3 pm. EST E
» For propaid orders add $2.50 for shippang and 858 Eas Congress Fare Drive
handiog Centerville, Ohio 45459

VISA + Should shipping & handiing charges exceed $2 50 513-434-0031
| the balance due will be sent C.O SOURCE NO. RE-8

We Also Have . afull line of test equipment.
computer accessories, telephone accessories,
speakers, television parts, flybacks. yokes. switches,
fuses, lamps, capacitors, resistors, cartridges. styli,
wire, CATV equipment, and many more. Over 4,800
items AT THE LOWEST PRICES AROUND!

nMCcmMm
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FOR SALE

CABLE-TV Secrets—the outlaw publication the ca-
ble companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
pliers list included. $8.95. CABLE FACTS, Box 711-
R, Pataskala, OH 43062.

RESISTORS YW&¥“:W5% 3 cents. 1% metalfilms,
precision custom wirewounds, $1.00 refundable to:
JR INDUSTFIIES 5834-B Swancreek, Toledo, OH
43614.

FREE catalog featuring scanner accessories, car-
rier/subcarrier detectors, voice scramblers, unusual
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA
30520.

THE Intelligence Library—Restricted technical in-
formation & books on electronic surveillance, sur-
veillance-device schematics, lock-picking, in-
vestigation, weapons, identification docu-
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

CABLE television, copy of Federal laws $10.00.
ROBERTS, PO Box 63/6025, Margate, FL 33063.

DIGITALKER Speech Synthesizer has 136 word
vocabulary. Interfaces with parallel port of your com-
puter. PCB and plans $12.00. JIM RHODES, INC.,
1025 Ransome Lane, Kingsport, TN 37660.

WHOLESALE F-59 cable connector $80.00/1000.
Free MATV catalog, S.A.S.E. (212) §97-0509,
D&WR, 68-12 110 Street, Flushing, NY 11375.

TI-99/4A software/hardware bargains. Hard-to-find
items. Huge selection. Fast service. Free catalog.
DYNA, Box 690, Hicksville, NY 11801.

TUBES, new, unused. Send seli-addressed, stamp-
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, W| 53201,

FREE Pay-TV reception. “How-To" book. HBO,
Showtime, Cinemax. $5.00. DIPTRONICS, Box 80
(ES5), Lake Hiawatha, NJ 07034.

FREE Automotive Security Catalog. Largest se-
lection available. Do-it-yourself pagers, alarms,

hood/locks, glass dectectors. Allow 4 weeks for de-
Ilver or for rush send $1.00. AUTOMOTIVE SE-

ITY EQUIPMENT COMPANY, Dept. 1, PO Box
382 Plainview, NY 11803.

COCO owners—Free color computer software and
hardware catalogue. SPECTRUM, Box 9866, San
Jose, CA 95157-0866.

INDIVIDUAL photofact folders. No. 1 to no. 1400,
$3.00 postpaid. LBT, 414 Chestnut Lane, East
Meadow, NY 11554,

DESCRAMBLERS for downconverters. High gain.
Send $2.00. RB ELECTRONICS, PO Box 643, Ka-
lamazoo, MI 49005.

TOKO Coil set (four) $8.00. BFQ85 substitute
transistor $2.00. JIM RHODES, INC., 1025 Ran-
some Lane, Kingsport, TN 37660.

TOKO coils and Brinted circuits. Quantity dis-
counts. JIM RHODES, INC., 1025 Ransome Lane,
Kingsport, TN 37660.

ELECTRONICS catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist or
technician. $2.00 postage & handling (States only),

wary SOLDER
SN 60/40 Rosin Core {FIA]

FREE Freight On
All Orders

Over $25
Under $25 add

$250 per order.
%Igwg.c.gza :595 Minimum order $10.
= U S e Wt
ering Wick
SN 62 (2% Silven yih each poanthol soider
Rosin Core

B Check B Money Order B VISA
21 swg (031) $19.95 g m:«m KY.Stae s 3¢
XOTOQE Lt

- " Call TOLL FHEE
0 21
\& Fﬂawﬁﬁmm 800-645-4808

THIS IS A BOLDFACE EXPANDED AD. If you
like this format, requestit. Your costis $3.75
per word, plus 45% for the boldface and tint
background.

UNLOCK THE POWER
OF YOUR
TIMEX OR SINCLAIR
COMPUTER

We can help you realize your computer’s
potential without spending a fortune!

Ask about our Floppy Drive Interface

CALL or Write for free catalog to:

Research Service Labs
P D Box 19124 OKC, OK 73144
(403) 745-9322

Phone hrs: 9-9 M, Th 9-5 Tu,W,F

refundable with first $15.00 order. T & M ELEC-
TRONICS, Dept. R, 472 East Main Street,
Patchogue, NY 11772, (516) 289-2520.

CORDLESS-phone interference? We've got the an-
swer. Have a radar speeding ticket? We can help.
Home phone extension in your car. You can have it.
50 page color catalog airmailed $3.00. DBE, PO
Drawer G, Waikiki, HI 96815, MC/VISA orders (808)
395-7458.

CABLE-TV converters, police radar detectors, and
scanners. Send $1.00 for catalog. GREAT LAKES
E&Méﬂ INC., 0-2026 Chicago Dr., Jenison, MI

TRANS-AM ELECTRONICS: This month's spe-
cials include 24 volt plug in transformer 1.3 amps
$3.95. Burroughs Keyboard $4.95. 383 Canal
Street, New York, NY 10013, (212) 226-3893.

MICROWAVE TV ANTENNA SYSTEMS |

Freq 21 to 2 7 GHz . 34 db Gain +
IR COMPLETE SYSTEMS:
(as Pictured)
Commercial 40"
Rod Style
Parabolic 20"
Dish Style

COMPONENTS
Down Converters
(either style)

articles, 1982)
This

UHF-TV PREAMP

featured in Radio Electronics March/

.33ud 100V DIF WYLAR, . 10/1.00
4. Tud A0V RADIAL . Y - 13/1.00
TRIN POTS-PIMER -uw nul 387 -MEAIMATCN,
100 DHM, Ik, LO®, 296, S0%, |00, 200K, . 4: | .00
e LHi3iet

amp can add more than 25 dB of gmﬁ'ro

Coag4r.
LM3IB0 u.u.urno

$99.95

Lofs of

Assembled Version.

$79.95

and repeat orders for this high quality kit,
mhpr:h includes all component parts, PC
BD, Case, Power Supply and Balun $34.50

$57.50

ROLEX PINS- = PIN/STRIP-900/4,00, |,0001 e

MEAT SENSTTIVE SWITCMES. v 1OCL.00
IM3300. daneeian 1071500
LED MOUMT ING CLIPS/RINGS. 3 s1371.00
TEMER DIDDFS 2OV W, . -
IH4007 % -+2971.00

TEMLTH Ty !I.!Lé;l.ﬂl!l I.G 5uum. L EALH

LIFETIME LIMITED WARRANTY [12V to 16V. OC+]

PARTS & LABOR

CALL OR WRITE FOR
W KITS. PARTS. OR MORE
| INFORMATION

Shipping & Handling Add $5.00
We Repair Most Types Down
Converters & Power Supplles

Phillips-Tech

Electronics
P.0. Box 34772
Phoenix, AZ 85087
(602) 947-7700
Special Quantity Pricing
Dealers Wanted

&===n
| VISA
===

CIRCLE 116 ON FREE INFORMATION CARD

COILS FOR RADID ELEC = FER 84 Tv PROJECT, 2T1-42, TTL-43. TT1 A, T21-40, 221 -e¥,
TOKO ®°S T-1,1-2, L 101ZuHI & L 2(.071um 221-7%, 221 wv, 221 %a, 22110k, 7310109,
COWFLETE SET OF ALL 4 COILS......... 5.3 0 23; jna
ROTARY SMITCWIS POSITION, SA 123%) 3.4.00 B 23y g32..... N e e 2D
WC1330- PRIME (MOTO) . vy e ik 221-140 1 INDUS TP PEPLACEMENTSE4S 1. .. 4.90
334 95 15 1.30 W REPLACEMENT WO44:.CA3IZL7),28 FiW IC.. B.90
‘ . . -0 FSCLITZRITOSHIBA- HOFIZ. OUTPUTI, ... 1.93
H 201,00 3.379343MM1 COLOR BUFST CAYVSTAL.. -8z
Power Supplies $24.95 Pngc 1ston Thin #075. 100 anmy 500 armeinon [| 3ras eomonts ot
3, 10K, 20K, 30K , 100K, 2006, 3000 , 1N, . 37193 | TwANSFORMENS. &ty 1. 7ARS 1930
=812 VOLTAGE WEGULATOR (PRINE| 16720 .39 1uH FINED CHOWE, RFC-10Z. P
TRIT VOLTAGE REGULATOR (FRIME! . -39 ADIUSTABLE COIL  OaBuM. . ... 7,30
Data !ntﬂ [Plans] S 995 D0 VOLTAGE RECULATOR (FRIME) 237 B ADIUSTABLE COIL = L2uM.,.. ey )
- 7903 VOLTAGE REGULATOR (FRIME| .3% TIAMG L ZTANG MIRE. .. .. . 30 ii.00
AERIANOLTAOEARESULAT DR LER 320 | -39 Wl JoLTAGE-MAIE SWLIGHING BEGULAIOR £AI
TAFPED TRANSFORMERI(TA), ™. 3,9,15, 10V 88,93 THIS PROJECT FEATURES ADJUSTABLE DC/DC.
VALL PLUG TRANSEORMER. 240 323MA,.. 83,93

4164 DYNAMIC RARMINEC 04 DATE CODE, PRIME)
IDEAL FOR 1BM PC'§ & CLOMES ! 23O0mm).. 3.93
1.0MHz CRYSTALS. S i o
JUWBO MED LED'S-DIFFUSES LENS, PRIME (711
MO COSMETIC WEJECTS. ALL 100%....13/1.00,
100/4.00, 1,000/37.30

333 TIMERS- PRIME, (T1i..... e 341,00
8 PIN IC SDCHETS . i3ri.00
ATuF 23V WADIAL (NICHICON! -+ 01100
TEXAS INBT/E¥94A KETMOARD- IWC/DATA FOR
PING MADE WHEM CACH KEY DEPRLSSED... 4.93
CLOCK MODULE- CAYSTAL COMTROLLED, h-'ll_n
DISPLAY/IZVOC/TIME SET SWITCHES DATA-4.93
elRUID DL ANT (MO STWRAE LEVEL DRIECIQE
EIT- FOR AUTOMOTIVE DN &ML ELUll LEYEL
APPLICATIONS, IMCLUDES PC MD. ALL EARTG,
& INETRUCTIONE- $9,93, unuu -ﬁlﬂ L F
POTS- | WEG, LINEAR TAFER. . Sil.0u
DIF SWITCH: 3 FOSITION. .
HOTION DETECTOR BOARDS 82 EACH..
MOTION DETECTOR IC SIULNIZIZN jrl} 20/810
BLACK, PLASTIC PROJECT BOX FOR AROVE-L.73
EXTENSIVE CONSTRUCTION ARTICLE FOR DET.®1
1,000 PC RESISTOR ASS T(30 VALUES)L/2W 83
THLOS VOLTAGE MEGULATORS......... 10/ 1,00
S2TuUF OV MONOLITHICE. . .oueeessis

apphcable. NJ residents add 8% sales tax

Terms: MICRO-MART accepts Visa, MC and lelephone COD's. Minimum order $10.00 Shipping—
U.S, orders, $2.00. Canada and other countries $3.50 (includes ins). Shipping rate adjusted where

WICRO-MART o 508 CENTRAL AVE., WESTFIELD, NJ 07080 o (201) 6546008

OUTPUT- ©-124 TO |+i30UDC. STEF UF, DOWN

AND THVERSION IONS ces 18.30
CHIF CAPS- SET OF 4, 2 (-t» 2 ‘IS 3pé-1.00
JENE® DIODES- 13V IW, GLASS. s 30/1.00
BNC T+ COMMECTOR |AWPMENGL UG 274 .3
11,000uF 40V COMFUTER GRADE IMALLOM ) 1.73

FREQUENCY COUMTER IC-INTERSIL 7223 .00
CRYSTAL-COMTROLLED PULSE GEHERATOR kil
YOU PICK THE FREGUENCY FROM | Hz TO AMy
MULTIPLE OF 1O UF TO | MHz ISAME KIT AS
FEATURED IW ®ADIO ELEC'S SPECIAL EERIERIS

MAGAZIMEI, SPRING: B4.............. 3v. 93
MINIATURE GEAR ROTOR (AURDRAG . ..... 411,00
10,000uF 793¢ COMPUTER GRADE CAF..... L.93
3,400uF T3V LYTIC (COMPUTER GRADE: 3/1.00
LluF 30V WOWOLLTHIC. us 101,00

22/44 PIN COMMECTOR | FUPHYZIZ. 4aNT1 2/
22/44 (WIREWURAF-GOLD) WSAM22D/ 1 2H 2.
LM343, PRIME, HOUSEWSL&D0T. ... ...
NOLT-DMHM WETER (C- 1K OHM, 0-300W: ..
AMMETER (01T A.C. AMPERES| v
COASZE | PRIME: : . a .3
LM33® immImE) : ey e wa s a i

MICRO-CONTROLLER BOARD
(Kit/$119.50)

CIRCLE 259 ON FREE INFORMATION CARD




SINCE 1976

AT RAM
258K RAM
S4K RAM SET

1985

53\'\d

APPLE COMPATIBLE PERIPHERALS

BUFFERED GRAPPLER

3100 95
QRAPPLEA SUPER SEFIAL SALE 5110.05

WVIOED T RGE lie 1O 16905
bl
4065
50,05
AFPLE lifle DISK CONTROLLER 4005
.06 APPLE MAle COOUING FAN SYSTEM. 4095
24096 | STREET ECHO Il SPEECH SYSTEM 20093
247 95 TITAN ACCELERATOA B CARD 440 95
11995 WIZARD B0 COLUMN CARD. SALE 9000
FARADAY IBM PC® ROCKWELL AIM
CPU Board w/i4K WS DOS Compatible 8542 Single Bosrd Computer
$349.95 $249.00
ARDWARE
AST “COMBOPLUS" 64K KEYTRONIC 5150051 158 00/199 00
SIGMA “MAGMIZER" 04K MOUSE SYSTEMS MOUSE WEW 14095
SIOMA DISK COMTROULER GUADBOARD WAB4K 163 00
HARD DISK CONTROLLER TECMAR GRAPHICS MASTER 545 00
10 Mb INTERMAL MARD DISK 804 00 TECMAR CAPTAIN 84K 31003
10 Mb EXTERNAL HARD DISK 80000 | CURTIS PC PEDESTAL ol
15 M INTERNAL HARD DISK B40.00 | PGS or IOME ADAPTOR 000
16 Mb EXTERNAL HARD DISK 1040 .00 TILT and SWIVEL STAND. 21.00
B0 WATT BOOSTER SUPPLY 140.95 | SYBTEM STAND 21.00
130 WATT IBM SUPPLY 15005 | EXTENSION CABLE IBM WMONO. 3800
PC COMPATIBLE KEYBOARD 9900 | KEYBOAAD EXTEMSION CADLE 21800
B PC CHASEIS 12805 | SURGE SURPRESSONS
PLANTROMICS “COLORPLUS™ 38005 | DIAMOND (LEMOM) 2000
10 Mo INT TAPE STREAMER 115000 | EMERALD {LIME) 4000
PERSYST MOND CARD 190.00
PARADISE 400 05
HERCULES MOMO CARD 360 00

PRINTERS

BROTHER HA-1SPE (13cps)  SALE 539900
BAOTHEA HA2SPSS (I3cps)  SALE 590.00
BAOTHER HA-35P1S (Mcps) B30 00
WEW! BROTHER M2024 (242 125900
COEX BOFIT [B0ces) SALE 149,00
EPSOM RXBO/BOFT (100cpe]  SAVE 15000
EFSOM MX-BOFT (80cps) SAVE 15000
EPSOM FX-80 {180czs] BAVE 15000
EPSOM F-100 [160cps) SAVE 15000
MACIHTOSH er lle SERIAL 1O 115.00
OKIDATA 52F {160cps) BALE 39995
OHKIOATA 937 {18008} 01895
OKIDATA B4P {200css| 77500
DKIDATA 2350F [350c0s) 1805,00
TOSHIRA P1351 (24oin) 1204 00
STAR GEMINI 10 {120cps) 209.00
STAR GEMINI 10XPC a0 00
BTAR GEMINI 15X are .00
STAR GEMINI 15XPC 44000
SPECIAL STAR STX-80 THERMAL 129,00
NEC BO27A PORTABLE PRINTER 300,85
PANASCHIC 1091 SALE 25900

MONITORS

AMOEK. 300G (GREEN) $12908
AMOER J004 (AMBER) 148 95
AMOEK 3104 {184 AMBER) 100.05

CALL FOR COLOR | & NEW MODILS

PGS HX-12 (1BM COLOR) 409 95
PGS SA-12 [HI-RES) 590 05
PGS MAX-12 (1BM GREEN] 194 95
PGS DOUBLER BOARD 227.00
TAXAN 420 (HHRES IBM) 9% 00
ZENITH 12201230 LR
ZENITH ZVM131/135 Call
BANYO 6500 (MED-RES) oo
BANYO TS00 (HI-RES) 37900
BANYO (LODKALIKE] 127 AMBER SALE 74 95

BZCOMP "PC INTELLIMODEM' (INT) $349.08

HAYES SMARTMOOEM 1200 (EXT) 400 05
HAYES SMARTMOOEM 12008 (IMT) 20995
HAYES SMARTMOCEM 300 (EXT) 200 95
MICROMODEM APPLE Be 24908
PROMETHEUS 1200M (MACINTOSH| 400 96
PROMETHEUS 1200 (PC EXT) 5@ 05
NOVATION ACCESS 1-2.3 380 95
CAT COMMUNICATIONS SYSTEM 419,95

APPLE COMP. LOW COST MOOEM (300) 49 95

HARD DISKS

SEAGATE STS06 SMb $208 00
BEAGATE ST419 [15Mb) 440 00
SEAGATE (10M0) 5T212 449 0O

Cat

Cat
149 95

SUPER SAVER
SHUGART 8A604  HARD

S5MDb ;.55

12905
14095
124 95
109 85

£200 05
12995
19500
4305
43995
M9 05
305

APPLE DISK DRIVES

APPLE Iile COMPATIBLE S1TAD5
APPLE 1lNle COMPATIBLE ¥ HIGH

MICROSCI APPLE lic DRIVE

APPLE Il 19 APPLE lig ADAPTON

& 1 o

PNI222A T%1.00 TNIO4
PH2I0OA 501,00 INIOG
PNOB 00 TIPZSA
2M2218A 45 TIP3OA
INI210A £L] TIP31A
M2008 45 TIPI2A
2MzROT 25 IN4148
2NI05S L.} INTSY
2MIT05 400 | 1402
WM 4100 | 1Weco4
MaTT2 100 | weorzaz

MoT-2 i | 4n33
MCT @ 1230 | 4n3s
MOT-08 55 | 4naT

%

s

s

]

W .
44 P ST :ﬂ';‘n 278
44 P WW 4TS
72 P ST M:%?: 850

{CALL TOLL FRIE FOR 10C"s)

SOLDERTAIL 199
BPaSTAP $ 13

14 Pn STAP 1

10 Pn STAP 17

140
135
1.49

189

5
B4K STATIC RAMCARD $1988.95
PLUS MAJOR OEM PURCHASE

WHILE SUPPLY LASTS
ALL NEW, WITH DOCUMENTATION
* TUART BOARD SALE D908
* FRONT PANEL BD (IMSA) SALE TRBS
= BOSO MPU BOARD. SALE 4993
* 8" FLOPPY CONTROLLER [Morrow] 14985
* 5100 EXTENDER CARD 2405

CAPACITORS

O1uF CI3C BYPASS CAPACITOR  100/38 50
1 uF DISC BYPASS CAPACITOR 10006 50
O1uF MONOLITHIC CAPACITOR 100411 28
1 uF MONCUTHIC CAPACITOR 100/14 25

TRANSISTORS/DIODES

OPTO ISOLATORS

200

425

s 810

72 P WW TS 685

D-SUBMINIATURE

124 L

DB255 (Female 2010 s2%0

DBIEP Maw| 240 3
Heod 3124 Mig HW 5 99

DEITS (Female) 3595 SaTS

DEITP (Ma'e) 525 810
Hood 5178 Mig W § 59

DOS0S (Female) saes sacs

DOSCP (Mse) 000 &78
Hood $225 Mig HW S 09

[OTHER STYLES IN CATALOG)
CENTRONICS.

10C 36 P Male 805

ICC 36 Pin Fomale 040

Scider 36 P Male 740

Scider 30 Pin Feemals L)

C SOCKET

TEXTOOLZIF ZERD INSERTION

16 P S07T8 24 P §785
{We Siock AN Types of Sockels)

28 P $8.95

i

CRAT CONTROLLERS

Z114L-4 (450n) 109 81250
211413 (300n) 1.79 841330
211412 (200n) 109 81300
2147 (5508) 450
40844 (45005
4044-3 (300n5]
40442 (200n5)
UPD410 [100n5] ATS | 815 (S0nT)
5101 {CMOS)| 350 | 93425 (50ng)

DYNAMIC RAMS

4027 {250n5) $1.20| TMS4416 (15005
1103 (300n5) 7
ATIEN-2 (150n5) 1.80 81395
4118N-3 (200nS) 185 81250
4118N-4 [250n5) 145 810 50
A1C4N 150 (150n)5 95 920 05
A104N-200 (2000495 9724 05
A104N:120 [120n5) 840
TMS4184 [150n%) sos

HIMDT 10LP-4 (LAY
HIB16LP -3 (LP
HMB110LP 2 (LP)
28132 (30008
HMOZE4P-15 (150
HMBIEALP-15 (LP)
TAS109 (3505}

3
ars
435 |

T3040 {300nS)
MUSZE0 | 300nT]
UPD411 (30005

MM5I08 (5005

MAIL ORDER PRICING ONLY

80000 4805 | 6810 § 285 | o840 § 328
B8000L1I0 0004 | o820 ars | eas: ses
8800 2060 ( oa2f 280 | cae 7.90
[ 778 | es2s 1480 | o878 878
(] 1805 0840 1276 | 0080 220
COUIE 1480 | o848 1408
6500

8802 5430 04 5878 8522  $O.75
68024 600 esor 0TS 812 950
68018 950 6830 435 8881 1150
BO3S & 575 8214 %375 2% 5075
80N 578 210 195 8271 E495
BOS0A 288 8224 220 8275 2895
B08LA 450 a2 195 axre ars
BOCASA 095 are 340 o2z 035
8086 34850 837 14TS 8383 a2
8007 12995 2378 1895 a8 550
8088 2950 &3 425 @ 845
8003 Ba DS a43 398 8287 045
8155 a7s a0 0% araa 1495
8158 ars a8y 425 BI80 4495
8188 2005 BI51A 695 B2 1295
ax03 388 8283 6718 B741 2795
8203 3795 s 428 B748 2450
8205 328 2454 095 B748 2450
s212 105 8287 576 BTEA 3495

Z80-DART 1705
200-DMA 1795
z00-P10 1250
IRO-S10M —
80-51071 -
IBO-5Hv2 3005
Ino-si0m 1104 1278 -
ZBOXD $3405 | ZBOOI 53498 26132 $3285
IR830 3455 8002 3498 20671 3795
DISK CONTROLLERS

UPDTESS24 85 1707 $2985 | o843 $3295
Lhial 1503 e 46 95 I axr2 2495
179 M7S 2703 4005 | 1601 1195
1791 2650 2795 4095 2141 1295
1795 2650 aror zass | oz 129s

6845 S140% | BT 52680 TMS0918  $38.50
GED45 1THS | T220 3005 | 8330 3295
Lol 1180 | s027 1705 | 0548 1495
AB505 14T | 5037 2108 | 0002 1995
08047 2450 | NECT220 Graphics 3895
UARTS/USARTS
10078 3305 | 2380 3 BOS | IME403 S @75
10134 205 | 82% 1080 TMBS501 1495
10184 675 M40z 778 | 2881 885
1702 [1mS) $ 300 | 273044 (45005 8 €50
2708 (450nS1 368 | 27324 (25008 895
758 (5V) 850 | 2TI2A-2 [200n8) 1250
2718 [45005) 3TE | 2764 (45005 650
2718 [350n8] 550 | 2704 (250n5) 750
2518 [5V) 550 | 2704 [200nS) 17 56
T™SZTYE 750 TMS2584 (450n8] 1299
THSZE3Z 500 | MCMOATOL (450nS) 3404
2732 (45005 480 | MCMOSTOD [350nS| 3995
2732 (IS0NG) 825 | 271263 |300nS; 21,50
2732 [20008) 1085 | 27128 (290n%) 2295
CMOS EPROMS | arca 31895
27C18 $1295 | 2rCe4 1895
STATIC RAMS
2101 (450n8] 3229 | Mxatin 2455
21L02 |450n5) o0 | THM2016-2 (200n514.10
1021 [450n8] T | TMMIO1G-15 (150n)4 55
210622 (280n8) 139 | TMM2OT0-1 (1000816 10
2111 (45005 275 | HMG110P-4 (200nS) 475
2112 {45005 275 | HMO110P.3 (15008) 405
2114 {450n5) 145 8950 | HMGTYICP-2 (120n5) 8 85

500
a8
295
1208
1205
805
185
308
395

s

8 o 18 LINE COMPUTERS

18 LINE BY 80 LCD DISPLAY

 LINE BY BO LCD DISPLAY
THEAMAL PRINTER MECHANISM
GAVILANABM KEYBOARDS

8% 4 11 THERMAL PAPEN (500 shi)
PASCAL SOFTWARE wilANUAL
12V NECAD BATTERY PACK

20 MHz GRYSTAL OSCILLATOR

GAVILAN SPECIALS

Cat
7095

LINEAR

LMIOBAH 5305 | NESGO 245 | LM30O ]
NESG2 270 | LM314 5205
LMIOIN 5 | LMTOMN 85 | LM31S 295
LMIOAH 180 | LMTOOH 100 | LMot 2098
LM305H 95 | Lario 00 | MC4o24 275
ATS [ LMT1Y T8 | MCAD44 435
LMIOTH 40 | LMT1S 388 | ARG a7s
05 | LMT2IN 55 | AC4I1d8 1010
LMI1OCN 105 | LM723H 75 | ACA1SY ars
LM31ICN 02 | LMTI3 08 | CA3OZ3 275
LM 175 | LMTI 1.85 | CAIOI9 125
LMITBCN 145 | LMT41CN 33 | CAJOM0 125
LMIIBH 185 | LMT4IH 40 | CAJOSE  28s
LMITGN 118 | LMT4IN 20 | CAJO0O 285
LM3I20 (see VRS) LMT4T 85 | CA3008 1.08
LMI24N 55 | LMT48 &5 | CA08G 110
95 | LMI014 115 | CADOSY 1.00
LM340 (see VRs) LMI303 190 | CA082 180
LMzaan 85 | LM1310 145 | CAJO83 155
LMISBIN 85 | MCIZX0 108 | CAMOSS 80
LuU3sg LTS | MC1346 185 | CANOSS 298
LMo 205 | MCIXS0 178 | CAI00S 345
LMaTON ADS | MC1358 185 | CAIDO 129
LMITIN 395 | MCI13TZ 675 | CAIN4O 1.18
LMITEN  ATE | L1414 155 | cAltas 178
LMITTH 100 | LM1SS8H » | CAdI80 148
LM38OCH B5 | LMI1SO0 235 | LM1d080 128
LM380H 105 | LM1B12 810 | LMI30O0 145
LM381N 150 | LMIB30 340 | LMIITO0 148
L3N 135 | LMiaTy 845 | LFMT 219
LM383N 105 | LM187T2 545 | LFISY 60
LM384N 176 | LMISTT 320 | LF3S3 o
LM3sen 89 | LM1B8O 180 | LFMS
LM3BTH 120 | LMI1BO6 1,70 | LF3S8
LMI0eN 118 | ULN2OOT 198 | LFJAT
LMI9ZN 80 | ULNI0O3 140 | TLOTICP
LMT23N 48 | XR2208 375 | TLOTICP
LMr2an 85 | ¥R2207 200 | TLOT4CH
NES3) 285 | xR2208 240 | TLOBICP
HESS 34 | ¥A2211 375 | TLOBACN
NESSE 63 | LM287TP 200 | TL404
MESS 149 | LM2678P 225 | TL4DG
MESST 2380 | LM2000 B3 | Tiaer
MESE4 285 | Lz 99 | MGy
Lsas 85 | LM2503 80 | MC3453
L8 145 | LMOOT 245 | MCIES
LMz87 B85 | LM291T 285 | MClSE
MESTO 385 | LMIG00 55 | MCle0e
MESTY 290 | LMI0S 118 | MCMTD
VOLTAGE REGULATORS
TEOST Asa TOOSK M
0 12 15 200, B9 | s2s 2 1.39
TBLDS, 12, 15Y o5 TOLOS, 12 15V s
TEMOBC & LA300
e e, 0 125385
TBHDEKE 875 | Lmszam 485
TBOSK Aisa LM3ITK ars
12,15, 24V 1 -29 Laaes ars
TOOST Msa L30T 455
B 12, 15, 24V ,?9 L3S0 4TS

SPECIAL PURPOSE CHIPS

MC14411 811 50 | 58174 $1125 | 93400 $ 028
BRIG4AY 11,80 | sa32 ars | reary ars
3aT02 12.50 | AVS23TE 1150 | Te488 &7
s018 1405 | AYSI000 11.80 | Teds0 arTs
ate 1080 | 2513-001U 9.80 | AYIS910 708
5307 1050 | 2512-002L 930 | AY2B012 T
MCADT 375 | UPDT2O01 2794 | SSi26) 3695
8038 arm | a0 450 | Votrax Wes
5300 350 | 1Co0 1325 | Ogiatoer 3495
58167 1225 | MC15000 205 | LMIJOOON 105
SP1000 Sceech 995 TRIBEI SV UART 425
DISKETTES
“1BM PCS”
080D $1.19ar1000
THun Haq: $1.356a250
yvac vor
Major Migr. 9 1.556ar25
5%" DISKETTES Box 10
VEABATIM 52801 5500 $10.05
YERBATIM 550-01 DS/DD WS
MAXELL MD-1 5500 1005
MAXELL MD-2 DIVDD 2005
DYSAN 104110 55900 2005
DYSAN 104720 DATO 2385
GENERIC 25758 1505
GENERIC DS/O0 17
3% DISKETTES [MAC, atc) 44 55
5% " HEAD CLEANING KIT RAR
8 HEAD CLEANING KIT 1185
DYMEC M PC DIAGNOSTIC WS
APPLE | DIAGHOSTIC DISK s
MACINTOSH DISKETTE HOLDER 1698
5% DISKETTE HOLDER (500 1685

EXPANSION MEMORY

64K UPGRADE iset of 9$24.95
256K RAMS (zs6kx1)

$15.95
CABLES/ACCESSORIES

1BM PARALLEL [Shigided) 52005
1BM SEFUAL [Sresided) 2455
KEYDOARD EXTENSION "es
RS232 GENDER CHANGER Male Mase 1408
RS232 GENDEN CHANGER FemateFemas. 1458
NULL MODEM ADAPTOR 1465

SPECIALS OF THE MONTH

SUPER SAVER
IBM PCs

Comp DSOO Disk Crive

389“

AMD7910

300 BALD MOCEM

32 gis

HI-TECH SPECIALS

L

DATA AQUISITION

s

14088
140808
DAC100

ADCosiT
DATOEOD
DALOBOE
DAG1020
DAC10Z2
LF3sa

TOLL FREE

800-854-823

WX
910-595-1565

8087 — B028T SALE Call
AB PRINTER SWITCHBOX (Parallel) $69.95

TELEDATA MODEM VIC 20/64 4295
APPLE lle KEYBOARD 4985
IBM COMPATIBLE KEYBOARD 89.95
POTTER POWERLINE MODULE 5.99

CALL FOR DEC RAINBOW BLOW-QUT

NEC8201 PORTABLE 36095
NECE027 PORTABLE PRINTER ~ 369.95
ZENITH Z151PC COMPUTERSALE  1865.00
IBM PC, 256K 2 wiDRIVES 1785.00
|BM PORTABLE 185000
COMPAQ PORTABLE 2185.00

ail Order: P.0. Box 17329 lrvine, CA 92713
Retall: 1310B E. Edinger, Santa Ana, CA 92705

(714) 558-8813

CIRCLE 106 ON FREE INFORMATION CARD

7400

NOW LIQUIDATING GAVILAN COMPUTER
CALL FOR GAVILAN 8/16 LINE COMPUTERS
See Below - GAVILAN SPECIALS

Corporate Buyers ...
Call For Volume Quotes!

T400 $ 88 |T4123 8 48
T401 Ta4T 88 (74128 42 |T417T &8
7402 10| 7448 08 [T4126 44 74170 134
T403 18 | 7450 19 | 74128 40 | 74100 TS
TAOd 19 [T7461 10 [T4132 48 | Ta101 17
TA05 23 [ T453 10 | 74128 76 | 74182 1918
T400 A0 | Tama 19 (74147 85 | T4184 229
TAOT Ab | T450 25 | T4142 206 |T4188 204
T408 24 | T400 AT (T4143 370 | T4100 67
T408 10 [T4TO 29 [T414e 206 74101 BT
TAI0 10| 7aT2 29 [T4148  sa|7er02 87
TA11 24| T4T3 33 (74147 140 74103 6T
TA1Z 38| T4TA 34 (TAT48 100 7404 BT
TAI3 M| T4 38 (74150 100 (74108 67
TAT4 40| TATE 34 (74151 55 |74iee TS
TAI6 40 | T4TE 400 (74152 0T (74197 me
TAIT A0 [T480 o9 (74183 83 |T4ine 118
TAZO 0| 74B2 94 (74154 119 | 74198 108
742t 35 (743 a8 (74185 00 74221 119
T422 A5 |Tams 88 (Tates 5o (7azst 7S
T4Z3 58 [T4B0. 38 (TAIET S0 (74273 108
T425 20 (T4 106 [T4158 105 (T4276 189
T426 20 T400 M (Taise 158 (7aare 7s
Taz7 28 | T401 85 |T4160 70 | 74283 140
TAID S5 (T4 44 (Tare1 00 (74284 200
T420 18 | 7483 35 (74182 09 (74285 200
7432 207404 85 (74163 00 74390 140
T43T 25 | 7405 B0 (74184 00 (74208 140
T428 20 | Tans 89 [T4165 09 (7485 55
T4 B8 | T40T 270 | 74108 B85 (74200 .55
Ta40 0 | 74100 150 | 74167 275 (74367 85
Tad1 TO|TAI0T 24 | 74170 125 (74388 85
Ta42 AS | T4100 3T | TAIT2 475 74200 1.45
T443 118 | 74110 145 (74173 00 [ 74303 133
Tdad 198 T2 20 | TAITA 00 | TA4D0 225
Ta45 68174122 44174175 00

74L
TALS00 § 28 | T4LS113 5 38 | TALEMT 5 T4
T4LE0Y 25 | TALS114 3 | TALE248 o
TaL802 25 | TaLs122 45 | TLS240 o8
TaLs03 2% | 748123 95 | TALE2S1 0
T4LS04 33 | ALY 278 | TaLS2EY 50
TaLS08 26 | TALS12S 49 | TaLS28T 0
TaL508 2T | TaLS120 49 | TaLE2%8 e
T4LS00 28 | TalS132 58 | T4LB280 208
Ta4LS10 25 | 745100 W | TALE200 59
TS 23 | T8 50 | TaLS281 248
TaLE12 33 | TALS1G 50 | T4L3200 55
TaLE1D 30 | TALS14S 119 | 7405273 148
TaLE14 50 | T4LS148 138 | TALSITS 10
TaLS18 33 | 74L5151 55 | TALs2TR %
TALS20 28 | T4is51Ed 55 | 7405283 s
TALS2 20 | TALSIS4 140 | TALSINO L
TaLER2 29 | THLS1S5 09 | TALSZ0D ™
TALSIO 0 | Tas158 6 | T39S e
TaL52T 20 | TaLEST 69 | Tals298 2]
T4L528 0 | TaLS158 00 | T4ls324 178
TALEX 25 | TAL8100 69 | T4LSMT 195
TaLE32 33 | TaLsion 60 | T4LS348 199
TALSID 83 | 7T4L8102 00 | T4LSIEZ 125
TALSIT A5 | TALS183 80 | T4LS35Y 125
TALEM 30 | TAL3104 00 | T4LS303 1.29
TALS4D 5 | TALS18S 80 | T4LSI0S 42
TALS42 44 | TALS100 1.0 | T4L5308 £l
TALS4T T4 | TaLST08 1.15 | 74L5387 45
TALS4D T4 | Talmico 115 | Taisses 45
TaLSSY 25 | 74LSi70 140 | TLSITZ 1M
TdLSE4 29 | 7ALSITI 67 | 745374 133
TALSSS 29 | TALEIT4 0T | T4LS3TS L
TALSTY 3 | TaLsi7E o7 | 7as3r7 138
TALST4 34 | TalsI01 195 | 7403388 1.08
TALSTS 2 | TaL5190 88 | TaLSI00 A8
TALSTE 30 | TALS1OY 83 | Tals00 108
TALSTE 30 | TaLS192 78 | Talse3 115
T4L583 50 | 74ls193 78 | T4LS30S 1.8
T4L585 00 | T4LS14 06 | T4LzXa 147
TALS28 20 | TaL8105 09 | TaLB424 298
TALSSO 54 | TALS1O0 T | TaLSeea 178
T4LSE2 54 | TaLSOT 79 | TaLseTO 220
T4L503 54 | 7alS2 86 | 81L398 146
TALSYS T8 | TALS240 95 | 81LS00 1.48
TALSDS 09 | TALS42 o5 | BILSAT 148
TALS10T 30 | T4L5243 5 | BILS08 1,45
TALSIO0 30 | TALS244 125 | 28i82801 264
TALS112 39 | T4LS48 145 | 20052400 380

CMOS
40005 20 | 4028 % 65 | 4059 3T.00 | 4505 aos
4001 24 (4020 75| 4000 05 | 4508 110
W00T 24 |4030 29 | 4000 30 | 4507 110
4008 70 (4031 2325|4000 20 | 4508 190
4007 26 (4032 2154070 35 | 4810 ™
4008 95 |4034 101 |a071 28 |4s73 L]
4000 20 (4038 7O |4072 28 | 4512 mn
4010 30 | 4037 1054073 28 | 4514 118
4011 24 | 4040 75 | 4075 28 | 4515 L
4012 24 (4041 TS5 (4076 78 4816 119
4013 36 (4042 05 4077 39 (4518 L]
4074 TS5 | 4043 05 | 4078 36 | 4520 TS
4018 36 (4044 00 | 4081 29 | 4555 s
4018 35 | 4048 B0 | 4082 D0 | 4558 o8
4017 85 (404T B0 [ 4085 D5 | 4384 135
4018 7O (4048 99 4008 05 | SOCHS 150
4019 20 (4040 235 4093 45 | BOCHT @
4020 69 | 4050 34 (4004 205 | MCI4408 12
4021 09 (4081 TS |4008 160 | MCI4400 1205
4022 00 (4052 75 4000 185 | MCI4410 905
4023 25 (4053 TS (4801 80 | MCI441T 1195
4024 50 (4055 305 (4502 85 | MCI44IZ 1288
4025 25 (4080 20514503 40 I MCI441D 408
4027 A5 CALL FOR T4HC

74S00/PROMS*

TASCO S35 [ T4ST4 $55 | 745158 309 | 74520081 19
TAS0Z 35 | 74505 180 | 745160 240 (745200 106
TAS0D 35 (74888 54 [ 748181 1.80 | 745267 108
TASO4 45 | TAS112 55 | T4S1T4 110 | TAS200" 1 05
TABOS A5 (7485113 585 [ T45175 110 (745373 200
TAS08 39 (745114 55 | TAS188" 140 [ T4S3T4 2090
T4S00 29 (7451242080 | 745104 140 [ T45347" 105
TAS10 35 [ TAB1321.00 | 745195 140 [ T454T1" 505
TAB11 34 [ T4S8133 45 | T45100 1.40 [ 745472 455
TAS15 35 | 748134 B0 | TAB240 100 | T4S4TI 485
TASI0 35 | TAS135 00 | T48241 109 | TAS4T4T 408
TASIT 235 |T451361 30 | T4S242 100 | T4S4TET 498
TASI0 25 |T45134 B0 | T45243 100 | 745570 208
TASIZ 45 | 748130 00 |T4S244 100 | TASSTI 208
T4538 B0 | 745140 85 | T4S281 119 | T4S8TI 496
TAS40 30 | 743151 90 [ TAS283 110 | T4SSTI 406
TASST 35 |T48153 09 | TAET 110 [ T8940 T4
T4S04 30 (748157 90 | T4S258 110 | T84T 140
74505 2 CALL FOR TAHC

7
TACOOS .38 | TACT4 385 | TAC181 §1.15 | TACITISL 35
74002 TACSS 189 | T4C17S 115 | T4C3T4 235
TACOS 26 | TACHO 1,18 | TAC240 180 | T4C801 89
TACOS 35 | 74003 118 | T4C244 180 | TADD22 445
T4C10 3% | MORE T4C IM STOCK — ALSO IN CATALOG

TERMS: We sccapl VISA. MC WD, Cashers and

Personal checin,

Sctool and Company PO'S. We 99 nol charge your cand unl we s
Pat L

Adided ba YVIA or MC. CO0 s e 3500 requme 20% deoomt wilh o

G861 IHdY
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COMPUTER
PRODUCTS,
Inc.

APPLE ACCESSORIES

80 Column Apple 11+ ... 149.95
80 Column Apple IIE ... 129.95

Z80 Apple i+ ............ 89.00
280 Apple lIE ............ 89.00
18KCand ... e 39.95
Cooling Fan .............. 38.95
Power Supply ............. 74.95
Joystiek Ll ont e 29.95
RF Modulator ............. 13.95
Disk Drive ......cccuvnene 199.00
Controller Card ........... 59.95
Paddles ..........covivninnnn 7.95

RADAR JAMMER!

» Causes speed radar guns to read out either: —a per-
oe;nuag;uf true speed, or whatever speed you dial in
. tead by Escort and most other detaclors

» Especially effective against instant-on radar

» Operates on bath X and K bands (not FCC approved)

= MONEY-BACK GUARANTEE, if not satisfied.
WARNING: The device described in this literature is not
legal for use against police radar.

Complete literature & plans package, send $14.95 to:

Philips Instrument Design Co. Inc.
9513 S.W. Barbur, Blvd. #1095, Porfland, OR. 97219

VISA and M/C order line: (503) 626-6764

RADIO-ELECTRONICS

-k
o

Reg. Power Supply
Model 4A/PS (99/4)
3 DC Outputs:

12V @ .4A, +5V @ 1.1A
—5V @ .2A Highly Filtered

6.95

4164 150ns
9 for $29.97

ORDER TOLL FREE

(800)
038-8800

(CALIFORNIA RESIDENTS)

(800)
848-8008

R TN
VISA
=S

Telex: 756440

VISIT OUR RETAI
2100 De La C
Santa Clara

CIRCLE 110 ON FREE INFORMATION CARD

SURPLUS PRC-6 radio $18.00 ea., $30.00 for two,
antenna $2.50 ea., add $5.00 shippin? and han-
dling. Operation check $5.00 ea. Write for quantity
price. MINITRON, POB 285, Beltsville, MD 20705.

UNIQUE booklet, "How neurocell (body) converts
signals/pulses-circuit & computer simulation.
Check/money order $7.95, TRONLERT INC., Box
355, Montreal North, Canada H1H 5L4.

NORELCO PAX System, code TM200/20M,
phones: 53 line circuits 110-159, staff location calling
08; 09, call party 8; 9, 4 party conference PA., NJ.,
DEL..Call (608) 691-1075, others call (800)
257-7043.

WIRED and wireless infra red remote control cable-
TV converter box $49.95 and up. Pioneer, Sylvania.
CABLE TV PRODUCTS, PO Box 1334, Jonesboro,
AR 72403. 1-(501) 932-1122.

WANTED: Cash for old tubes, speakers, amplifiers.
Western Electric, RCA, Cunningham, Mcintosh,
Marantz, Quad, Tannoy, JBL, Altec, Dynaco, Leak,
(713) 728-4343. MAURY, 11122 Atwell, Houston, TX
77096.

SURGE supressors to Srotecl ur sensitive elec-
tronic equipment write DENA ELECTRONIC SYS-
TEMS, PO Box 922, Waynesboro, PA 17268.

XL721 PC boards. Write for details. Available: large
quantities only. ELECTRONIC DEVELOPMENT
LAB, Box 1560, Pinellas Park, FL 33565.

GUARANTEED quality surplus components for
less. Free flyer. ELECTRONIX LTD., 3214 South
Norton, Sioux Falls, SD 57105.

25,000 receiving tubes $3.00 each. Send stamped
envelope for list. FOX, 22661 Glenwood, Mt. Clem-
ens, Ml 48043.

IMPORTS—Stereos, boosters, equalizers, speak-
ers, tools, more! S.A.S.E. for listing, CONNELLY,
329-76th N. Bergen, NJ 07047.

APPLE Il+ compatible cards: Z80 $39.95, disk
controller $35.95, EPROM programmer $49.95,
RS-232C $42.95, 16K-RAM $34.95, 5 amp power
supply $39.95, RF modulator $5.95. Great prices on
IBM items too! Free listing, 3 month warranty. KOM-
PUTECH, Box 597, Alexandria Bay, NY 13607

THIS IS AN EXPANDED TYPE AD. Notice how
it stands out on this page. To get your ad set
in this type style mark your classified ad
order, “Expanded-type ad," and calculate
your cost at $3.75 per word.

DESCRAMBLE cable/over-the-air programs—Kkits
$97.95—plans $9.95—details $1.00—MINUTE,
Box 531, Westchester Station, Bronx, NY 10461.

VIDEO Hook-Up Diagram Manual—shows how o
hook-up TV, VCR, satellite, stereos, multi-sets.
$6.00. NORTHSTAR VIDEO SERVICES, Dept. R,
PO Box 1992, Hollywood, FL 33020.

ALPHANUMERIC vacuum fluorescent display
Model SG20. Includes all timing, refresh and
character generation circuitry. TTL/CMOS compati-
ble. Serial and parallel port. 5VDC power. $85.00 in
single quantity. Free manual. TOMANTRON, INC.,
17942 S. 66th Avenue, Tinley Park, IL 60477. (312)
532-7430.

STATE-of-the-art. Toroidal power trapsformers and
transformer kits. 50 types in stock 20-600VA. High-
est quality. Free catalog. TOROID CORP., 6000
Laurel-Bowie Rd., Bowie, MD 20715.

MOTION control: Amazing selection (Steppers, DC
& AC, Servo, Linear motors) etc., also Opto-Elec-
tronics. Send S.A.S.E. for free cmalolgé OMPUT-
ER PARTS MART, 3200 Park Blvd., Palo Alto, CA
94306. (415) 493-5930.

TAPE—We're cheaper! Ampex/Scotch 2400'/7"
reels, first quality, used once. $0.79/ea + shipping.
COMPUTER PARTS MART, 3200 Park Blvd., Palo
Alto, CA 94306. (415) 493-5930.

UHF descrambler, gated and sinewave. Lowest
price semikit. Free information. VISTA, 717 Front
St, Lisle, IL 60532.

CANADIAN. Pay TV and Satellite descrambler
manual. For all areas. All systems described. Sche-
matics for both hobbyists and purchasers. $11.95 or
send $1.00 for brochure. SHOJIKI ELECTRONICS
CORP, 1327 Niagara St., Niagara Falls, NY 14303,
C.O.Ds call (71 6? 282-1001. Add $1.50.

3,000 tips color TV repairs, 31 brands, 116 pages.
Send $21.00. TONY FERNANDEZ, Box 54-6110,
Surfside, FL 33154.

ZENITH SSAVI MANUAL. Original manual used by
technicians. Theory of scramblinc];, schematics,
parts list, repair. For UHF and cable. For speedy
delivery send $15.00 cash or money order. BAY
STATE ELECTRONICS, PO Box 263, Accord, MA
02018.

Your ad could be selling merchandise for
you in this space. The price is a
remarkable $250. To place your order, call
any Radio-Electronics salesman: Stan
Levitan (212) 777-6400, Marvin Green
(818) 986-2001, Ralph Berger (312)
446-1444.

HOME ROBOTS

POLICE descramblers for scanners, telephone de-
vices, etc. Free catalog. KRYSTAL KITS, Box 445,
Bentonville, AR 72712.

BUY FACTORY DIRECT & SAVE!

COMPLETE & PACKAGED lrom
180 DAY GUARANTEE
SUPER 1 GAI UMITS AVAILABLE 95
SATELLITE SYSTEMS IM STOCK
" 4ADEALERS WANTED oo
service Is our fragemark

L NEPTUNE COMMUNICATIONS INC.

[ MICROWAVE TV ANTENNAS i)

CALL 1-718 - 357-3970 ups shippable c.0.d.)

THE BEST PLACE 1o BUY, SELL or
TRADE NEW and USED EQUIPMENT
NUTS & VOLTS MAGAZINE
BOX 1111-E » PLACENTIA, CA 92670
(714) 632-772|
Join Th ds of Readers Nationwid
Every Month
ONE YEAR U.5. SUBSCRIPTIONS
510,00 - 3rd Class » 5$15.00 - Ist Class

‘NUTS & VOLTS

@D s35.00 - Lifetime - 3rd Class |

PERSONAL robots, kits and books. Literature $1.00
(refundable), CAL ROBOT, 16200 Ventura Bivd.,
#223, Encino, CA 91436, (818) 905-0721.

REEL-TO-REEL TAPES

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.
MasterCard/Visa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

SINE WAVE QUESTIONS?

TROUBLE shooting, alignment, antenna hookup,
improvements manual, $6.00. STV authorization
control, $3.00. Both, $8.00. SIGNAL, Box 2512-R,
Culver City, CA 90231.

CABLE TV

DEALERS wanted: Channel 2, 3, and 4 notch fil-
ters. Money back guarantee. Send $15.00 for
sample and quantity price list. Specify channel(s).
GARY KUFI’IHZ. PO Box 291394, Davie, FL 33329.
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RADIO-ELECTRONICS

TOLL FREE:

ALY ®
a= Active
YOUR ELECTRONIC COMPONENTS CENTER

1-800-343-087

Did you receive our\
new 1985 catalog?

|
NAME........
| ADDRESS .

MAIL COUPON TO: |
USA: P.0. Box 9100 =2

Westborough, Mass. 01581
CAMADA: 5651 Ferrier 51
Mentreal, Quebec H4P 1N1

r.’_SEIW’I(:E — ORDERS PROCESSED IN 24 HOURS
QUALITY - CURRENT DATE CODES » LEADING MFR'S.
SAVINGS - VOLUME DISCOUNTS e TOLL FREE NO.
SELF SERVE - STORES ARE OPEN AT 8:00 AM

LINEARS

ACT #

06101
06102
06126
06128
wix

06103

De14

SOCKETS

Prce

\ Pagd Mg
i o P
H1AHE 2 150 | 06125
AWIATT 3 100 | 06077
0SHE 2 1% oeoso
wrc 3 120 | 06051
08T 1 100 | 06100
04TC 2 100 | 06215
0840 1 125 | 06200
J0RKE 1 115 | 06205
AIHC 1 149 | 06033
T b1 1,10 | 08210
e 2] iy50 ] (06072
37Ke 1 230 06084
e T | Ll
19PC 11 ryag)] 0=20
nuC 1 ‘3| D0%s
34pC 3 s s
54006
nnec 3 115 54007
PG 3 s
MEPC 2 120 4012
3831C 2 148 54005
388TC 3 10| ey
1 IR E i (e
58570 3 ol g
38570 2 an|
SSEPC 2 110 canrg
STTC IR ) s
2P0 2 115 | sqy3m
T9TC 2 105 | se000
TOGHC 2 108 | s4pm
TITC 1 295 | s4pa3
T1HC 1 230 | sapse
T2IHC 2 180 | sapeg
TIec 3 115 s4034
T25TC 1 205 | sao3s
Tarc 2 180 | S4006
730PC 1 140 | 54007
T4THC 2 180 | S4400
THTC 3 100 | 54401
T4TRC 2 140 | 54402
T4TC 2 1.10:| S4087
THUIC 1 200 | S4143
1458TC 3 120 | 4076
1488PC 3 115 | 4072
1488PC 12 440 S4077
1488APC 3 115 | 54089
LINEAR BIFETS
Fagd
oy
e 1
TLOSTCR 2
TLoGCP 1
TLOB4CN 1
TLOTICE m 2
norce 11 10
TLarce ?
TLor2ce L]
TLOTACN 1
TLOTACH 5
TLOTSCN 1
TLosCk 2
TLOICP 2
TLo82cP /’ 2
TLOSACH 1
TLITOCLP ,%' H
TLAT20LP 2
TLISICH 1
TL4MEH 1
TLASTACN 1
TLSOTCR 1
3

1
14BIAFC
2H0TFC
IPC
2240PC
H0B6PL
NPT
JmFC
JIPC
3524PC
300PC
415170
4194KC
4195TC
A5587C
E118PC
SRIEATC
SSITATC
SE3ATC
AMT40BL &
AMELSIPC
AMIELSIZACN
AMZESI0PC
DAC-DacP
DAC-D8CP
DAC-D8CQ
MC1350P
MCIMP
MO
MCIBEN
MC3ATP
NAT20AM
NATZEN
NESSIIAP
NESSHAP
SNTEATTH
SNTEASEN
SNTEASIN
ULNZ002MN
ULNR00IAN
ULHR004AN
ULNZROIA
XRLSSSCP
XRSS8CP
XR2208CP
KREGIACP
X1 JE00CP

100
1.7
1%
285
140

CRYSTALS

1,0000
18432
20000
24576 HCID
24576 HC1S
3579545 HC1B
579548 HCX
40000
40320
491500

ACT # -
< . B8 CTERN Bl JOONS 8BS
23085 3 PINS ) ? 1 12001 o SOESI 212800 1Rt 5
2208 14 PINS 1 1 12005 1
2087 16 Pk 6 10 12621 Lk TRIMMER CAP’s
22084 8 PINS 5 130 2o B80T
22088 0 PiNS 5 s | 1me BOSAPC
23083 7 PN 3 v | s s2mAPe
22080 24 PN q 11 12083
22091 7 s 1 N 780, CPU
\ 23032 10 Piks 1 vz | n c |

SEMICONDUCTORS » PASSIVE COMPONENTS » DATA BOOKS
CRYSTALS » CHEMICALS = POWER SUPPLIES » HARDWARE
TEST INSTRUMENTS » BREADBOARDING » SOCKETS » SOLDER
SWITCHES « MICROCOMPUTERS » TOOLS » TRANSFORMERS » KITS

WIRE & CABLE » HEAT SINKS = RELAYS  FANS & CAPACITORS

oy Pres
100 | 08550 4066 12 365
1.00 | 08555 4068 4 100
570 | pase0 4008 10 bS]
1.00 | D85E5 065 L) 10
1.00 | cesto 4065 ] 23
100 | 08575 4070 4 100
110 | o5t “n 4 100
1.10 | oasas «rn 4 1M
1.00 | Dass0 L] 4 100
570 | Dases 715 4 100
100 | D8600 A0T6 2 125
100 | 08605 077 4 ]
365 | D8gIo “re 4 100
140 | DAGIS 4081 4 1.00
110 | 08620 4Dt L] 185
100 | 08625 £0a2 4 100
125 | oREX #045) 2 100
480 | oBG3S 4090 12 550
125 | 8637 40 2 135
110, ] D8&d0 09 2 1335
135 | DBG4S 4502 1 1.00
B45 | opesd 4503 2 135
125 | oasss 4509 1 125
125 | becea 4510 2 125
100 | o8ges 451 2 1.25
110 | oesT0 a5 2 125
100 | ORETS a514 1 1.25
100 | ba&sa 515 X 125
10 | oases 4518 2 135
1.15 | osess 4517 1 130
125 | oaes0 4518 -] 135
110 | osess 4520 2 135
155 | Datog 4522 1 110
125 | 0aros 4526 2 155
115 | osrig sz 2 155
10 | oans 4524 10 7.40
110 | o720 L1 [} 159
1.10 | 04725 453 1 100
110 | 08730 4538 3 27
0 | oa73s 434 2 145
110 | o8740 4552 1 275
100 | oar4d a8 ? 125
355 | oar4s A5 2 1.10
100 | 08750 4485 2 145
365 | 08755 40097 1 100
110 | oaren 40038 1 100
125 | DATES e 2 130
125 | aTio 40163 2 130
125 | DAI7S oy 2 120
100 | oaren 40l 3 130

UARTS

e g

Peue

45001 AY30150 0-25K BAUD 55

49005 AYS01IA 0-40% BAUD kL

STATIC RAMS

ADDAT  FSI01ASL  2%Emd  ASONS 125
4002 PRITAF0 1Kxd  ONS 7
ABODT  P2UUAISL Nxd 15ONS® 165
48005  P201615 B 15INS 49
40050 PSSIGPSL  INad 250N5* 659
4008 PGIIGSL  PxB  15ONST T8
AB0S9  FEAG4I5 BB 15ONS 3200
* LOW POWER

: DYNAMIC RAMS

4511 PaiBdAS EAKx1  15ONS 45
48007 PAYIE1S 18Kx1 150NS 110
ABDSD.  PM2E515 0 25BKx1  1SONS Bsm

48041 COTOM44  1MaB  ARONS e
AMN4 C2516-45 Gl ASONS, Wiel Pnout 725
A0 C2TIEAJ0. 4B OONS T

4B071 C253245  4KaB ASONS TiPnout 575

EPROMS

75

Partial listing only = Call us for your complete requirements

7~ ORDERING INFORMATION

Use ealy the & digit ACT # when
ordering. Some packages conlain
muitiples other than one. Please nole

that these multipies will nol be broken.

Pkg'd Qeantlly Is Ons (1) maless
Qm Indicated.

P.0. Bex 5100
‘Westborough
Mass. 01581
({B17) 366-0500

5651 Femer St
Monireal, Duebec
Canada. H4P 1N1
(514) 731-7441
1-800-361-.

G-

133 Flanders Ra
WESTBORDUGH, Mass

MONTREAL
(514) T3 -Ta41

DOWNSVIEW
(416) 630-0400
13107 Northup Way
BELLEVUE Wash

98005
[206) 881-8151

OTTAWA TORONTO

(613) T28-T900 (416) 977-T682

CALGARY

COMVENIENT
(403) 2355300 | 's¢1e SERVE
~ELECTROMICS

NCOUVER EDMONTON STORES OPEN

{403) 438-5888 AT 8:00 AM.

W
(604) 4383321

sk
(=]

WRITE FOR

7\ MCGEE'S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tol. 1 (816) 842 5092
1904 MCGEE STREET KANSAS CITY, MO. 64108

Your ad could be selling merchandise for
you in this space. The price is a
remarkable $250. To place your order, call
any Radio-Electronics salesman: Stan
Levitan (212) 777-6400, Marvin Green
(818) 986-2001, Ralph Berger (312)
446-1444.

TS-1000 SOFTWARE

TS-1000 2K software. Loan breakdown, checkbook
balancer, savings balancer, bargraph, robot drive-
train design, addition quizard, multiplication
quizard. $9.99 each, postpaid, check/MO/Visa/
MasterCard. Guaranteed. STURDIVANT LABO-
RATORIES, Box 116RE, Bedford, Ml 49020.

INVENTORS!

CAN you profit from your idea? Call us today regard-
ing the marketing of your invention, or write for your
free information package. Over a decade of service.
AMERICAN INVENTORS CORPORATION, 82
Broad Street, Dept. RE, Westfield, MA 01086, (413)
568-3753.(Not an answering service.) A fee based
marketing company, offices nationwide.

NEWSLETTERS

ELECTRONIC Systems Newsletter is a monthly
publication written especially for the electronics
hobbyist/experimenter. Fascinatin%projacls. new
ideas, sources. Free details. AF PUBLISHING,
Dept. R2, PO Box 524, So. Hadley, MA 01075.

DO-IT-YOURSELF TV REPAIR

NEWL...Repair any TV...Easy. Anyone can do it.
Write, RESEARCH, Rt. 3, Box 601 BR, Colville, WA
99114,

SCANNERS

JOIN 30,000 other scanner owners in the nation's
largest net-for-groﬁt association of scanner owners.
Bi-monthly publication with tech tips, fascinating
true stories, news of new listening adventures. Plus
member benefit package including car rental dis-
counts, no-extra-cost insurance coverage, free
classified ad service, and more. Send just $9.75 for
10-month trial membership to: SCANNER ASSO-
CIATION OF NORTH AMERICA, 240-A Fencl
Lane, Hillside, IL 60162,

CABLE TV “CYLINDERS”

SUPER powered notch filters. Equivalent of cable

company “cylinders”. Eliminate undesirable si?-

nals. Any channel 2 through 8; 14(A) through 22( L

(Please specify.) Send $20.00 each. Money bac
uarantee. Quantity discounts, CATV, Box 17621,
lantation, FL 33318.

THIS IS AN EXPANDED-TYPE AD WITH A
TINT SCREEN. See how it jumps out on the
Fage. To order your ad in this format calcu-
ate the cost at $3.75 per word for the ex-
panded-type and add 25% for the tint
background.

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.




WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

TRANSFORMERS

120 voit

primaries TWO WIRE

& 18ga TWO WIRE
3 FOR $1.00

THREE WIRE

$3.00
$1.25
$2.00

$3.50

5.6 VOLTS @ 750 MA
6 VOLTS @ 150 MA
12 VCT @200 MA

18 V. @ 650 MA

LINE CORDS
——

8 FOOT 18ga THREE WIRE
00 EACH

MIKE
CONNECTOR

>

5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK.
TWIST LOCK STYLE, SAME AS
SWITCHCRAFT 12CL5M,
$2.50 PER SET

7 CONDUCTOR
RIBBON CABLE

18 VOLTS @ 1 AMP
24 VOLTS @ 250 MA
24 VCT @1 AMP

$4.50
$2.50
$4.50

TRANSFORMER
WALL

ALL ARE 115 VAC
PLUG IN

MULTI-
SWITCHES

3 STATION
NON-INTERLOCKING

EACH OPERATES

INDEPENDENTLY.
13" BETWEEN

MOUNTING CENTERS
$1.75 EACH

5 STATION
INTERLOCKING

MADE BY ALPS.

3 - 2PDT AND

2-6PDT

SWITCHES ON FULLY

INTERLOCKING ASSEMBLY.
3% BETWEEN

MOUNTING CENTERS.
$2.50 EACH

5 STATION
NON-INTERLOCKING

SAME AS ABOVE, EXCEPT

4VDC @70 MA
6 VDC @ 500 MA
BVAC @1 AMP

2.5 VAC@ 265 MA
17 VAC @ 500 MA
24 VAC @250 MA

SPRING LEVER

TERMINALS
MR
. BE

TERMINALS
ON A STURDY

GREAT FOR SPEAKER ENCLOSURES

OR POWER SUPPLIES, Emmﬁg‘g&g&fyﬁs

$1.00 EACH 10 FORSSD0 $2.50 EACH

3- 2PDT SWITCHES,

METER
0-15V.D.C.

SOLDER TYPE SUB-MINIATURE

SPECTRA-STRIP RED MARKER'
STRIP. 28 GA STRANDED WIRE
$5.00 PER ROLL (100 FT.)

REVERBERATION UNIT

ACCUTRO

2K 10 TURN

MULTI-TURN POT

W SPECTROL

INCLUDED.

$7.50 EACH

S COIL SPRING TYPE UNITS. USED IN
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY
SOUND EFFECTS. INPUT IMPEDANCE 8 OHMS, OUTPUT
IMPEDANCE 2250 OHMS. 4%/ x 16%4" x 1917

FOR T.I. COMPUTER

Tl # UM1381-1. DESIGNED FOR USE
WITH T.I. COMPUTERS. CAN BE USED WITH
VIDEO SOURCES. BUILT-IN A/B SWITCH.
CHANNEL 3 OR 4 SELECTION SWITCH.
OPERATES ON 12 VDC. HOOK UP DIAGRAM

$10.00 EACH

SUB MINIATURE
D TYPE
CONNECTOR

#MOD 534-7161
$5.00 EACH
ROTARY SWITCH
1POLE
6 POSITION
1%W" DIA x 1% HIGH
75¢ EACH

CONNECTORS USED FOR
COMPUTER HOOK UPS.
DB-15 PLUG $2.75
DB-15SOCKET  $4.00
; $1.50
$2.75
DB-25 SOCKET  $3.50
DB-25 HOOD $1.25

PUSHBUTTON
POWER SWITCH

“PARALLEL”
PRINTER
CONN ECTOR
SOLDER STYLE
PIN MALE
=) USED ON
“PARALLEL"

TiI SWITCHING POWER SUPPLY

TI A ,1053214-2

COMPACT, WELL-REGULATED SWITCHING

POWER SUPPLY DESIGNED TO POWER TEXAS

INSTRUMENTS COMPUTER EQUIPMENT. o>
INPUT:
OUTPUT:

I4VAC - 25, VAC AT 1A
+ 12VDC AT 350MA
¢ SVDC AT 1.2A
- 5VDC AT 200MA
§3/87 % b 1/W X 1 1/n

FREE! =y

13.8 VOLT REGULATED
POWER SUPPLY

THESE ARE SOLID STATE FULLY REGULATED
13.8 VDC POWER SUPPLIES. ALL FEATURE
100% SOLID STATE CONSTRUCTION, FUSE
PROTECTION, L.E.D. POWER INDICATOR.

2 AMP CONSTANT, 4 AMP SURGE.
$18.00 EACH

SIZE: 35.00 EACH

UL LISTED

DATA CABLES.

DOUBLE POLE POWER SWITCH
PUSH-ON, PUSH-OFF
$1.00 EACH

KEY ASSEMBLY FOR

T.I. COMPUTER

NEW TEXAS INSTRUMENTS
KEYBOARD, UNENCODED.
48 S.P.5.T. MECHANICAL
SWITCHES. TERMINATES
T0 15 PIN CONNECTOR,
SOLID METAL FRAME 4" X 9~

$6.50 EACH 2 FOR $11.00

ALL ARE .156" SPACING
10 PIN EDGE
CONNECTOR

TRW #50-10-A-20  $2.00 EACH

SWITCHES
MINI-PUSH BUTTON

SP.5T. MOMENTARY
NORMALLY OPEN

SEND FOR

SOLID STATE RELAY

HEINEMANN ELECTRIC
#101-5A-140—5 AMP
CONTROL: 3-32VDC
LOAD: 140VAC 5 AMPS
SIZE: 27X 1" X %" HIGH
$5.00 10 FOR $45.00

1N4148
SPECIAL

45" SPACING P,C.LEADS
1000 FOR $10.00
10,000 FOR 585.00

DC CONVERTER

KEY ASSEMBLY

DESIGNED TO PROVIDE A
A 5 KEY

STEADY =5 VDC @ 240 M.
FROM A BATTERY SUPPLY
OF3.5T06.25V.

2UIE X116 X
1 11/16" HIGH

TRANSISTORS

2ZNT06 4 FOR $1.00
3FOR $1.00
4 FOR $1.00
3 FOR $1.00
3FOR $1.00
3 FOR $1.00

$1.00
EACH

CONTAINS 5 SINGLE-POLE
NORMALLY OPEN SWITCHES.
MEASURES 3 3/4" LONG

6 KEY

$1.50
EACH

$1.25
EACH

CONTAINS 6 SINGLE-POLE
NORMALLY OPEN SWITCHES
MEASURES 4 1/4" LONG.

MINIATURE
6 VDC RELAY
SUPER SMALL
SPDT RELAY.
GOLD COBALT
CONTACTS.
RATED 1 AMP AT 30 VDC:
HIGHLY SENSITIVE, TTL
DIRECT DRIVE POSSIBLE,
OPERATES FROM 43 TO
6 V, COIL RES. 220 OHM

1316" = 13/32" = 7/18"
AROMAT ¥ RSD-8V
$1.50 EACH 10 FOR $13.50

1/4” BUSHING
35¢ EACH
10 FOR $3.25
100 FOR $30.00
SPECIFY COLOR:
RED, BLACK, WHITE,
YELLOW.

13 VDC RELAY

CAPACITORS

2,000 mfd. 200 VDC
13/4DIA. « 5" HIGH

3,600 mfd. 40 VDC
13/8"DIA. = 33/4" HIGH

6,400 mid. 60 VDC
13/8°DIA. < 4 1/4" HIGH

$2.00

$1.00

$2.50

31,000 mid. 15 VDC
13/4"DIA. = 4" HIGH $2.50
72,000 mfd. 15 VDC
2°DIA. < 4 3/8"HIGH

185,000 mid. 6 VDC
21/2°DIA. * 41/2" HIGH

$3.50

§1.50

CLAMPS TO FIT CAPACITORS 504 ea.

120V INDICATOR
e
NEON INDICATOR. RATED

120V 1/3 W. MOUNTS IN
5/16" HOLE...RED LENS.

75¢ EACH
10 FOR $7.00
100 FOR $65.00

22/44 TIN
P.C. STYLE; NO MOUNTING EARS
$1.50 EACH 10 FOR $14.00

22/44 GOLD
PC. STYLE $2.00 EACH
10 FOR $18.00

28/56 GOLD

28/56 GOLD PLATED CONTACTS
156 CONTACT SPACING

$2.50 EACH 10FOR $22.00

SLIDIE%'S

1001( linear tape

1530' THAVEL 75¢ EACH
500K linear taper

27/8" LONG

13/4" TRAVEL 75¢ EACH

DUAL 100K audio taper

31/2" LONG

2 1/2" TRAVEL. $1.50 EACH

CRYSTALS

CASE STYLE HC33/U

COLORI T
2 MHZ 35?9.54:“!(%8

$3.50 EACH | $1.00 EACH

METAL OXIDE
VARISTOR

GE. # VB2ZA12

50 VOLTS, NOMINAL D.C.

VOLTAGE /8" DIAMETER
2 FOR $1.50

CONTACT: SP.N.C.
10 AMP @ 120 VAC

POWEFI SUPPLY W/ PRE-AMP

THIS SUPPLY WAS USED TO POWER
AN 8 TRACK/CASSETTE UNIT IT
WILL SUPPLY APPROX 18 VDC AND
INCLUDES A SMALL PRE-AMP TO
BOOST SIGNAL LEVEL.
RACA PLUGS FOR LINE INJOUT,

OPEN CONTACT
4 PDT RELAY
« 24 volt d.c. or
$1.70 EACH

ENERGIZE COIL TO
COIL: 13 VDT 650 OHMS
SPECIAL PRICE $1.00 EACH
* 14 pin style
= 3 amp contacts
1 -’-
120 volt a.c. coil
= Used but lully tested it ]
specify coil voltage
LARGE QUANTITIES AVAILABLE

$4.50 EACH

TOLL FREE ORDE
1-B00.826.5432
(ORDER ONLY)

(IN CALIFORNIA 1
ALASKA HAWAII
OR INFORMATION
1213) 380 8000

SOCKETS FOR RELAY 50¢ sach

MINIATURE TOGGLE SWITCHES

ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T.
(on-on)
P.C. STYLE, A
NON-THREADED ],
BUSHING b,
75¢ EACH
10 FOR $7.00

S.P.D.T.
(on-off-on)

NON-THREADED)
BUSHING

P.C. STYLE ,;{_,‘
75¢ EACH

10 FOR $7.00

CIRCLE 107 ON FREE INFORMATION CARD

.D.T. S.P.D.T.
(on-on)
SOLDER LUG
TERMINALS
$1.00 EACH
10 FOR $9.00
100 FOR $80

S.P.D.T.

{on-on)
PC. LUGS,
THREADED [
BUSHING
$1.00 EACH
10 FoR ss.00V U
100 FOR $80.00

ALL ELECTRONICS CORR

905 S. VERMONT AVE. P.O.BOX 20406 LOS ANGELES, CA 30006

' \-} 6228 SEPULVEDA BLVD. VAN NUYS, CA 91411

(on-off-on)

SOLDER LUG
TEAMINALS
$1.00 EACH

10 FOR $9.00
100 FOR $80 00

D.P.D.T.
(on-on)

SOLDER LUG
TERMINALS.
$2.00 EACH

10 FOR $19.00
100 FOR $180.00

usa
FORE

GEL CELL

12 VDC @ 1.2 AMP HOUR
4"X113/16" X 2 /8T
$15.00 EACH

TALOG @ =d FREE!

L.E.D.’S
STANDARD JUMBO
DIFFUSED
RED 10 FOR $1.50
GREEN 10 FOR $2.00
YELLOW 10 FOR $2.00

FLASHER LED
5 VOLT OPERATION
#‘q RED JUMBO SIZE
$1.00 EACH

BI POLAR LED
2 FOR $1.70

LED HOLDERS
TWO PIECE HOLDER &=
FOR JUMBO LED

10 FOR 85¢ 200 FOR $10.00

CLEAR CLIPLITE

HOLDER
MAKE LED A FANCY
INDICATOR. CLEAR.
4 FOR $1.00

IMPEDANCE,
FULL RANGE
PEA

MOUNTING CENTERS.

$2.50 EACH
10 FOR $20.00

SOLID STATE
BUZZER

STAR #SME-O6L.

6VDC.
TTL COMPATIBLE
$1.00 EACH

OUANTITIES
MINIMUM ORDER S10.00

INCLUDE SUFF

SHIPPING
CALIF R
NO C

10 FOR $9.00

LIMITED
=

00 SHIPPING

ORDERS
IENT
-
ADD 61 2 -

>.0.0!
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DISK CONTROLLERS

]
30 phiases o pen santences. The “vosce™ oulond o the OT 1
voca Tha BTIISD comtist o o Spomch Processsr Chg, WS|4
MNZLIBAIERT und MMSZIRASTRY (24 ] sy W o Moster W Bt
agrn o D applicatin sheet,

DT1050 Digitalker™. ........ .95 ea.
Pr
MICROPROCESSOR CHIPS: OIVANIC RAMS MM54104 F --. $14.95 ea.
P Feste L1 Pou Foacts DT1057 -
s L] Wh - 5 1 WMa! 3000
G B A Wk b o T3S T ‘miﬁ‘; oa SR Part No. DT1057..............$24.95 ea.
R e - MR R INTERSIL
P (MSCIBCN (7800 2 SAH: 275 266 | 41648150 55061 llﬁn{!l-mxm
o e T o 30 | G0 tea I s || e e
T80 DART Dual Asymeeoncus ec. Tk 10 | LR e |
2800MA Drec Memery Access Corut 1243 | B il ot TosE 1 CMOS Precaion Timer s
20710 afled [ 4| i et 07 TOASEVKR 81 Skpwaich O XTL [Eveiuation Kt) 1955
0510 Senal U0 (B8 and ReCB Boncedt . 1149 | jniiion 3 L TI06CR. 4 34 Dot AT ACD Do) 1049
05101 40 - Serod 10 fLacks 1145 | 41258150 FEL 141 [150m) FEOI020 M 4 Dugel LCD usprlay e TH08 & 7146, ¥
20051072 6 Senal LD (Lacks STNCE) 149 | 412%-200 2 14401 FIOX0 e Dupt LT Disptay for 7106 & 7116 (111
509 M Send b —o 1149 | ai 1310721 (250na) Ll THOREVAR M IC Circut B, Disptay fErahuston K6} "
s e N T T STATIC RAMS THO7CR. A ¥ Dot A LED Drivel 1095
T pritreiy A as | 2o 2kt (4s0m) 101 THOTEV M I Dot Board, Despay ifwaissbon K0 555
PR DA Marmiry Ao RO 208 | & IS R THECR. 4 37 Digt VO LCD Bs LD, 1085
ZEOAPI0 Paradet V0 Intertac Contralar 18 A [(450eq] 0111 Te01S Low Batiery Wolt ndcaier 225
205100 Seriol 10 (B8 and AxCB Bosded). . 1105 Fal  [450ns) MOS M CMD5 LED Seemeaich 185
Z0A S0 Senal 1O |Lacks. J 1185 100dd 450 TS N Stopwich Chp. XTL (Evauston K4) 1.3
mg‘ﬂ‘? mﬁmm; IIg :Wlll mu "W 4%
28045109 1 B Tors Generator Ohg XTL (Evaiuntion K1) 1.
o CPU AN 3) s A St Do LF. T207ARD " i
20084 Counter Temer Cotal. AEV A 16 Freg Courier Chvp, XTL (Evaleahon K0y L]
‘2008041 Thas Asprctronas Pe Hans 195 Tt e 159G B AFec CM05 o 9
mﬂﬂl‘?ﬂ whw'ﬂ Irterticy loss 02ed  {4S0ne) i THEWET N 4 Fenc Stpwaich Ch, XTL Evahaton Kij 143
g Segrmented (10080 s ol (450ns] CMCS 15 | 76 W 8 Dt U Courter CA 4y
S Pos Sxmaet 1 i S| | pamasr, L T 15 | nwa n svstem cemrce 74
= 5500/ 6600/ 66000 SERIES———— | HTiERs Frere B iy 2| 4 Dt LED UDown Coume CA fogs
b N e ach (t b M1 18RS 048 [150w) CMOS. ., . 395 466 | THTAR 4 Dt LED UpDown Cowntsr GO 995
R io | S W o LeMUOR: 800 e 8 oaoe i
6520 40 Forpheral nker Adacter. 3% | siiaed SO0 (7000 P OWOS. T 4 TIAEVRA W Coueer Chip, XTL Exaiaston Kol w9
522 40 ersatie knitt Acuter 38 | e 12 $1858  (T20ns) L
51 H hsyse Comm ineriace Adact A58 300 | HMEIEALP 2 S1ShE (120w LP DM N¥ 294
G Meacwsmw. . unHe | ARl B bibs (e (o e B 74HC High Speed CMOS
x
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(] 4 Ponghenl Iniechdact (MCS8201 275 26 | TISIE et e Lol 1 e
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0 CRT Combeotier CRTCL ..., .. BI6 445 | pocag el (S0ea} OO (TAS280) F ¥} L
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8000/ 80000 SERIES———— | TvEE BIShE i) 1055 i 2
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Commodore"” Accessories

RS232 ADAPTER FOR
VIC-20 AND COMMODORE 64

The JE232CM allows connection of standard serial RS232
printers, modems, etc. to your VIC-20 and C-64. A 4-pole
switch allows the Imvﬂoﬂofﬂnl mlmllinu.ﬁom

ProModem 1200 and Options

Intelligent 300/1200 Baud
Telephone Modem with
Real Time Clock/Calendar

The ProModem™ iz a Bell 2124 (300/1200 baud) intelli-
gent stand-alone modem - Full featured expandabie
modem * Standard iuturas induds Auto Answer and
Auto Dial, Help C:
Dialing, Touch Tone™ and Pulu Dlalinq & More - Hayes
command set compatible plus an additional extended
command set- Shown w/alphanumeric display option.

plete i

and op Part No. Price
i’ i PM1200 RS-232 Stand Alone Unit. .. ........
e aoa & ol (Tanamt. Racaie.Cloar 1o Senci | PM1200A  Apple I Il+- and il Interna Uit $3
LIS | R, SR e R
E2B2CMI At i ok $39.95 | MACPAC  Macintosh P:‘acﬁa R T 1.l $39095
{Includ: 1 able, om Soft
VOICE SYNTHESIZER
FOR APPLE AND COMMODORE OPTIONS FOR ProModem 1200
PM-COM (ProCom Communication Software). ................$79.95

JE520AP

e

JES20CM

« Over 250 word vocabulary - affixes allow the formation of more
than 500 words  Built-in amplifier, speaker, volume control, and
audie m . Ilncmm a clear, natural male voice « Hunvh:::r

rea mmhnmiumph software » Caso
TH"L x 3%‘“ x 1-3/8°H

Please specify Operating System.
(Options Processor). . .
(Options Processor Memory — 16K). .
(Options Processor Memory — 32K]. 2
(Options Processor Memory — 64K). .
PM-ALP Alphanumeric Display). ....... s
PM-Special
b

(Includes Options Processor, 64K Memary
and Alphanumeric Display)s « s sasssenss« $189.95

KEYBOARDS
Ilihuml 54-Key Unencoded
All-Purpose Keyboard

« SPST keyswitches « 20 pin ribbon cable connec-
tion = Low profile keys - res: cursor controls,
control, caps (lock), function, enter and shift keys
» Color (keycaps): grey * We.: 1 |b. « Finout included

KB54, $14.95

TB-KWSNH#SCIIW

Apple" Accessories

5%" APPLE™
Direct Plug-in
Compatible Disk Drive
and Controller Card

The ADD-514 Disk Drive uses
Shugart SA390 mechanics— 143K
formatted storage - 35 tracks
* Compatible with Apple Control-
ler & ACC-1 Controller * The drive

comes complete with connector and cable — just plug

into your disk controlier card - Size: 6"L x 3%"W x

B8-8/16'D - Weight: 4% lbs.

ADD-514 (Disk Drive). . .. $169.95

ACC-1 (Controller Card) ... 9 4995

More Apple Compatible Add-Ons...

APF-1 (Cooling Fan with surge protection). . . . $39.95
KHP4007 ‘mmm&-m:u..‘.‘u.s 59.95

JEB14 (Numaric/Aux. Keypad for fia). .

KB-A68  (Meyboard wiKeypad for & I1+). . . . . , $79.95
MON-12G (12" Green Monitar w/swnel stand). . . . $99.95
JEBB4 (80 Col +64K RAM for le). . . ... ... 5
ADD-12  (5%" Hail-Height Disk Drivel. . . . . . . $179.95

(MP1 5u-ssm|-hu..“..”;1ssss
RFD480  (Remex 54" DS full-ht). .. 29.95
TM100-2 (Tandon 54" DS full-ht). . . . $159.95
FD55B  (Teac 54" DS half-ht). . $149.95
SA455  (Shugart 5%" DS half-ht.) 159.95
FDD100-8 (Siemens 8" SS full-ht) $139.95
PCK-5 {5%" Power Cable Kit). $29

(8" Power Cable Ki

SPST + Operates
Jnupwmdlmm’cu-ﬁunulkmonkm

APPLICATIONS: » Security Warning  » Tolacommunicatio e e o
e Lo 0 gm"l"ﬂm r (sl i Wit 3 s~ Pty mesedes
* Instirumel .
et me KB7..................$29.95
JES20CM  For Commodore 64 & ViC-20 .. ... $114.95 Apple Keyboard Case
JES20AP  ForApplell, 1+, and fle .. ... ..$149.95 i e ind

Computer Memory Expansion Kits
IBM PC, PC XT and Corrlplﬂblol

Mozt of the popular Memory Boards (e g Quadram™ Expanscn Boan
B4K, 128K, 192K o 256K The IBMELK Kit will
crements.

+ Keyboard: Direct connection with 18-pin ribbon
connector + 26 special functions - Size: 14%71 x
SHWx 1%w™H

+ Case: Accommodates KB-AE8 - Pop-up lid for
easy acoess - Size: 15%W x 18D x 4u'H

3
Erases all EPROMs. Erases up o 8 chips within 21 minutes (1 chip
in 15 minutes). Maintains constant exposure distance of one inch.
Special conductive foam finer eliminates static build-up. Built-in
safety lock to prevent UV exposure, Compact — only 9.0070 x
370°W x 2.60°H. Complete with holding tray for 8 chips.
DE-4  UV-EPROMEraser. .. ... 37495
UVS-11EL Replacement Bulb. . . . $16.95

JEG664 EPROM PROGRAMMEH

BK to 64K EPROMS — 24 & 28 Pin Packages
Cmtgletely So-Contained — Requires No Additsnal Systems Jor Operation
< Programa and validates EPROMS + Chacka for property erased EFRCMs

PROMS + RS232C C:

In RAM

EPROM - Compares

mem Mhﬂd nsvx_dﬂtimlllﬂ IOI\'
with

popuisie these boards in B4K byte in The K is simple to nstall~ Price
e <04 PN chine n e provcind sochwe ) sroves | KB-EA1 Apple Keyboard and Case (plclurad above). ........$134.95
|BMG4K [Nlno 200ns 64K RAMS).... .. . . $33.49 | KB-A68 68-Key Apple Keyboard only. .. .oovvvvneennnnnnn $ 79.95
EAEC-1 Expanded Apple Enclosure Case only. . .. ... ... % 5995
IBM PC AT
lor conversion.
IBM128K (Nine 250ns 128K RAMs). ....$199.95
APPLE lie TRANSACTION TECHNOLOGY, INC.
RAM Card. E g 128 . SVDC @ 1 AMP Regulated Power Supply
when ubed with programs like VisCalc™ Fully asssmied and lesied - Output: +5VDC @ 1.0 amp (also +30VDC regulated) « Input: 115VAC, 60 Hz
JEBBA. s e S $99.95 Lt -m:u::d Ib;nnld\s:;igtl ;;u;nczmu: c;:; ;«s;ﬁll 3-conductor black
power cord « Size: B% " LxT"Wx2W"H+ 5.
e BS-00 MODEL L, IN - = T S e L SR $14.95
mﬂ"ahrbcu can ba l#ﬂmmaﬂm ! ‘Kﬂl N“M i E]:ﬂ
?m‘mumm: i Enc it expaied st by Power/Mate Corp. REGULATED POWER SUPPLY
TRS-16K3 200ns (Model ... $6.29 o el b el e
TRS-16K4 250ns (Model 1). ... .. ... $5.49 st e alyregid iiche i ooty By ooar Load
TRS-80 HODEL IV&a4aP EMAS/6B  5V@3A/GVE25A 4hLlz4Wx24H 20bs $29.95
Easy EMAS/6C  SV@BA/EVESA Swlx4w'Wx2W'H 4lbs $39.95

Bnd COMvermeon documentaton TRS— Mﬂ'mmﬂ
Irom 16K 19 64K Also expands Model 4P from B4K 1o 120K
$29.95
[Convarts the Model IV from 16K 1o 64K or will axpand the Model 47 from
4K to 128K)
TRS-64K2PAL (Model IV only)......... $49.95
(8 - 4164's with PAL Chip to expand from B4K to 128K)

TRS-80 COLOR AND COLOR I
Easy lo install Ki comes complele with 8 each 41864N-20 (200ns) 64K
[Dynamic AAMs and documentation lor conversion TR5-80 Color
Computarz with 0, E. ET F and NC carcuit boards 1o 326 Alss converts

, ight tan
mmmnmm Size: 15412 8%°D 2 38°H - Wesght
st-

KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPP!..V
+ Ideal for disk driy

Mﬂwm

video games - Imwt rzam 50!'50“: Oulput: +5V @5 Amp, +|2\I‘.
1.8 Amp, +12V @ 2 Amp, -12V @ 0.5 Amp * UL recognized ' CSA certified

*’Size: THL X 6-3/16Wx 14H - Waight:2Ibe. §50 95 each or
MRM 174KF...............2 for $99.95

Switching Power Supply for APPLE II, Il+ & lle™

u.s mmnmmmmwmum ITRABNON PLIDOSET.

In programeming and emsation, e

mmhmmnwlmm num:m
103 * 1" o ary valus,

B S proprammed e withoul secessdy of "LV prasng. The JESEA dapiays DATA and

BODRESS w comverami (apharurmirc) lormal A “DESPLAY EPROM DATA®

mwumﬂmmw-wnmmu-mmu

TRS-80 Color Comoue || 1 84X  Flex DOS of 0S8 requred & uiiize - Can drive four floppy disk drives and up to eight exp el fissamatariragtinradmprisvmpedyis iy The
........................ $29.95 |, Short clroil snid overioad protection - Fits Inside Aiple compulerif “irgala ety $995.00
- Fully regulated +5V @ 54, +12V @ 1.5A, -5V @ 5A -12V @ 5A ekl ol B 1 6A M)
— + Direct plug-in power cord included - Size: 9%"L x 3%"W x 2u"H —
@ 1NDUSTRIES - Weight: 2 Ibs. Jess — mulgfewrw — e RS232C s Opn lomers
oo o 1 loey T Compter 19 manpuiate, 30N and
. PROTECT YOURSELE. KHP4007 (SPS-108). .............. .....$59.95
. & prowded k8 L
4% DATASHIELD" e d-CHﬁ.NNEL SWITCHING POWER SUPPLY FEZE port. 3600 B -0t wied, ok pary e 2 s s
r 3 - 3801, wnimaum terminal, medical equipment and i
" _Surge Protector .31 | iMicroorocessor minicompue: srminal medical squipment snd pocess. | EPROM Programmer w/JE665 Option
J ,‘ G o o b caute daa s €0 SWCE 1A H2VCEIA !ZVDC%IA Line reguiations: ‘c;::hs\r:iw JEG64-ARS......... ... $1195.00
' 220000 i Sl ; output ~10% - Size: B%L x 14W x 4-15/16°H + Weight: 1% Ibs. i A e
P P — 4995 FCS-604A. ....... biaieinialain s vasiaeae e $09.95 mmmnmnnﬁnwwwmunmw
6 Sock., Super Filters, On/Of Switch. . . . $59.95 configures the EPAO sockel connectons for Tl parsculer EFROM
: m. .. 860, $10.00 Minimum Order — U.5. Funds Uniy Spec Sheets — 30¢ each
& Socrate. Boper Fier o Hlarm..- 86095 | & lifornia Residents Add 6% % Sales Tax Send §1.00 Postage for your | S e
Auto, Mamter SWIICh. . . ..o vveniiinaes $89.95 | Shipping — Add 5% plus $1.50 Insurance FREE 1985 M‘& CATALOG

DATASHIELD"
Back-Up Power Source
Prodect yOur COMIuART oM DRECH-Outs. B Owmn-Outt DOwar

(Mastercard

Send S5.A.5.E. for Monthly Sales Flyer!

1355 SHOREWAY ROAD, BELMONT, CA 94002
4/ss PHONE ORDERS WELCOME —

Prices Subject to Change
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e QUALITY SPECIALS
CPU's & £ ] . — 40 PIN EDGEBOARD CONN, . , . , 3,00
SUPPDH::S:I:IPS .ﬂ‘/-" Aoy sva0 34 PIN EDGEBOAHDES::. Tilats :2 DELuxE 46 CHA“"EL
2B0A CPU 4.75 B155: 800 - LS R 26 PIN EDGEBOARD e e
RO g on ot I:I;g:l SCR's TRIAC's 50 FIN RIBBON CABLE CONN. . ., 4.00 CABLE TVCONVERTER
T 2 =
f,‘i?:oiﬂ‘:r; x :z:q 450 1.5A BA 35A T110A | PRV 1A 10A 25A | 50PN RIDBON CABLE CONN. .. .350 With Fine funing Dial
ZBOA P10 450 B216 100 & 100 .35 40 1.40 100 .35 .60 1.40 | 40 PIN RIDBON CABLE CONN. . ..3.00 SRR N e s iy
gl el oo DRIVERS |36 3555780, 200 50 .80 1.90 | 34PINRIBEON CABLECONN. ...2.7 “ g : et Mol
AMD2901 895 8238 395 AYS1013A 178 |5 ——| 267N RIBBON CABLE CONN. . . .250 = ARGWS 1apind v TV idecacer
6503 475 B250 1095 AY310150 (878 g :: ; I;z;:g ’11?:; m 20 PIN RIBBON CABLE CONN, . . , 2.00 recdied) e viewing rcivs
6800 250 8251 8.00 1488 20 o = i
6803L 1295 B251 800 1489 90 TRANSISTOR SPECIALS Ty “owClaxd ¥CR
eans 895 BIBSAL 800 TRIGOZE 395 Tie PN S| TO.220 40
6910/ 400 A28y SU0REHIB LS 90 Tip 328 PP $1 70920 . . | | .5 .40
taz1  aso 828 800 Avsasorro 098 fEU TSNl Cony orn 195 i aol || TP SEPNPSE : 95 $24.95
g5 Sk En B W|ES SERD s R|EWANLL i BICYCLE COMPUTER
8375 450 82195 8.95 MMS369 20 || 24640 sy 4028 T 4078 80 ] Tie 141 NN s o7 1,00
D7220:) 24.00 8288 17.00 8130 280 | D04 so 42 0 3§: :; :g;z el BuelRtd - . :.‘;g A Dashboard for your
sl | bpallared] | ERErad b Zo0 | Mc20 an 4006 88 Ll 00 logr 30 | nageAsnecETOS. L lllimio0 Bike
B0G0A 475 e 20,00, REI3 250 | uca2 a0 %007 20 G0 85 4091 .70 | 2N1307 PNPGE TOS . % .40
S0a5A 800, TMSUZINL 095 B4 200 | cicsz 120 4008 o1 100 anos 175 | DPS2000 - DUAL POWER DARL | $3.88 Hancsome matta black console
i RIS Rl sy 2% | Jac7a 8o %08 AO41 75 4501 .95 | ZN2222MPN 5 TO-1B Aot gl oo i
4CT0 75 4010 AB 4042 B5 4503 65 IN2DOT PNP Si TO-18B . . Ll 1.23 i ﬂ in LCO scresn. Ouanz
SHIFT DISC 74083 120 0N 30 ne; a5 asoe .7s | TIF2USEENRSI - ‘80 clock/stogwaich built in. Complel
REGISTERS Controllers T4CHE I-EE :g:g 35 404 80 :Sl? \;u MUEIDBET, EE 80 wilh MAG pickup & all mounis
MM1402 195 pages 10,00 1785, ., .17.00 ;:% 1'03. AO18 75 :3:3 2 4:14 123 ;Hmfﬂﬁé'y‘gﬁ st ';p }% .
MM1403 176 o A g Jcisad00 Y015 M0 oo s 4515 160 | 2M4908 PNP S TO3 = 100 Upgrade any bike to a deluse exercise machine
MM1404 ;_.?5 ‘;;: . “:'gg 1707, .17.00 24C157 1,70 :g:? ;’g 4050 3% 516 150 | ZNG108 PNP S TO-220 PO\;!ER S? NEW DIGITAL SCALE
MMS5013 50 1791, .14, JMC1E1 1,10 4051 B0 4518 85 | ING2ILNPN SWITCHING 1.95
MADE. 2 803479351 1 7:00 mciatio G218 7% 4052 100 4520 80 :“[‘rfggg“'f"‘,’,‘v‘?}i‘%‘f“’" aels i
it S RAM's MELHING Eaoge) Cm 0030 M0/ AR = - Lab accuracy atan
I i TACT92 1.40 A 10 14
MMS0SE 250 541023 50 NO. 30 74C193 1 40 z;; 76 4068 40 4538 150 TTL IC SERIES Loyt ik wr:l::’; p:it: or.loz.
MMe083 250 21014 150 |WIREWRAP | 7acaests §02 I3 s 40 4539 150 74164 .85 e
ROM's  2111A 175 |\WiRE SINGLE| 74C001 40 o0 gy 4060 35 4353 178 o (o A
TPa18542° 350 21121 1.93 STRAND WC0) B0 oos 3p) WM ol SR M 20 M s 100 for Ine lab dieling. poilage phategraghy
525126 195 21142 1.40 : 7401 .20 7476 .45 180 Capacity 1999 grams 70 oe3. wi
510 yes 21B4 280 HOO' 4140 745 SERIES “s'—-———'m e W R RIS s e e L
2513 50 o 74500 35 TASTA N 7403 20 7480 .
?;ss;e]s:sa ;sn 342 6.00 74502 35 74585 1 "s 745165 1.50 7404 30 7483 50 2 Best Value $74.95
825181 695 TM53408 175 74503 35 74580 50 745174 90 7405 30 7485 6O 5 -
745474 335 MKeom3 135 | cpveraje | sasor 35 74580 200 MSITS 90 7406 40 7486 35 & SOPHISTICATED IL.C.'S
2708 275 TMSL0SONL 295 T4S08 s 745112 50 745187 300 7407 60 7489 1.90 1.90 DATA SHEET! VIDED FREE
27128 2250 MK4006.11 1.28 | 1843 E000 74508 35 745113 B0 748182 200 7408 .25 7490 55 200 5 ARE PROVID
271B+5Y 175 41083 150 | 2000 B144 74500 45 745124 220 45180 1.60 7400 25 7491 50 ‘%0
27324 895 41162 1.00 |3.000 8000 74510 35 745133 45 745194 130 7410 20 7482 .50 150
2784 ).Eg guas 400 |67 10000 74511 35 745135 .:: ;:i;i‘l!‘- ;;g i .;g ;:g: .:g 20
334014 29 < .| 74516 as 745138 E 41 - o . = L
352843 3.00. 261044 250 ;-.ggg ::'ggg 74520 35 745130 80 745244 1.25 7413 35 7495 5§ ':g BT TE L R T
B331 1.95 81163 675 20,000 74530 35 745161 00 745251 1.20 7414 50 7406 = .60 0 LINEAR. TUNGTION OF MAG
76435 395 BiBa2 495 74532 40 745153 135 745257 80 7420 20 74107 50 .30 UGHIE0 ‘1A‘[|‘ﬂL;F L|Er Si“_;h::a\ul "
82565 1.25 . 74540 40 745157 90 745260 75 7425 30 74116 1.20 LNCTION OF o _:
Aligiac: 28 Loro: 8.0 3.00 ea. 74542 85 T4S158 S0 4 :3;3 2 g Has a0zl s 'gg """r‘éc‘o""t 6§ﬁ I"%"H
74551 5 7451681 1.75 74 4 -2 7427 30 M2 ¥
LINEAR CIRCUITS 7430 20 74123 50 '-gg
2114-4 ... .$1.00 6264-15 732 30 15 45 :
DAQOSEQ 175 LMISO 130 LMI3ID. 140 $20.00 7437 .30 74126 .45 1% SCIENTIFIC
TLOGZCP 96 LM3g4 160 LM13a1 100 4116-25....8 .75 x 7438 .30 74145 60 o CORPORATION 4
TLOGACN 150 LM336 1.00 1456 80 ‘60 720E. Ind Pk AnLn L]
TLOTZ 1,25 'LM387 1.25 1458 50 4164-2 ... 83.60 HM 50256 B5 0E. ial Park Dr., » NH 03103
TLOB4 150 LM393 .75 LMiB08 178 e s s PHONE ORDERS WELCOME [803) 624-8030
LMz01 75 LE39BA 3.00 ADITOOLD 495 -15. . . 84, . 50
LM30I/748 50 LM85S5 50 LMZ301 a5 o FREE CATALOG OF NEW DEVICES
LM307 45 LMS56 00 CA30I8 185 00 POSTAGE—ADD $% PLUS §1.50 INSURANCE, C.0.D. §2.00 EXTRA
LM308 65 558 1.75 CA3J078AT 150 TIS73NFET. .§ .45 00 SATISFACTION FULLY GUARANTEED
LM310 110 564 150 CAJ080 :?g ER 900 TRIGGER DIODES. 4r$‘| Qﬂ ?%
Lman -] CAJDBIE
el et Tl Uil Mnishel Sl 2:%‘333 :’JJFTE;J" sazawaies S 45 0 CIRCLE 258 ON FREE INFORMATION CARD
LM319 130 567 as CA3130 100 2N3B20PFET .........coovuee s '55 10
LM324 75 NESIZ 85 CA314D  1.00 2N 6028 PROG. UJT ..........8 . 10
LM339 80 omC BO CA3IR22 75 —
LM38 80 LM710 60 LMI909 80 DISC CAPACITORS
LF351 B0 733 g5 4136 a8 1UF 16V 10/$1,00 100/ 58.00
LEMS 1280 410\ (60 ;‘?ggg} ;gg O1UF 35V 16/%1.00 100/55.00 0 74LS108 40 74LS241 05
F355 .80 ¢
] e AL ) ey e PRINTED CIRCUIT BOARD il s P N
M358 70 Lm708cT 80 « 6~ DOUBLE SIDED EPOXY BOARDED '/, " THICK Ak s PERSONAL DEFENSE AND PROPERTY PROTECTIO!
LM370 1.60 ' mdi sheeire ...5/8260 -:‘5 ;A‘l.s‘za .75 s \.;g P ETI.II-IOZE SPACE A%Eﬁgg?m& s o S
LA ) AUTION THESE DEVI US AND MAY SOON
e T 38 74LS125 60 T4LS246 1.40
TOGGLE m = ::Du";' =% A W;VE:R!gEE ALeEnA 35 74LE126 .50 74L5247 :; H BE ILLEGAL. Al o \BCho
= = PAV 35 7405132 60 T4L5248 1 —_—
SWITCHES  ep — DPDT — CENTEROFF 180 - T2~ | S.P. 1200hm n:ndl ol el e il e U A POCnlfhEe'a l‘llFlEI.D GENERATOR
ISR I | & o e mesnusot (SROR R Bl eoviz T B IR S o S50 PGk
L1#11-1R DETECTOR .. D B L S e 45 7405133 60 74LS258 60 (0] PHASOR PAINFIELD CROWD CONTROLLER - PPF10
FP 100 PHOTO TRANS ! 202 30 50 74LS147 220 7415259 1.75 bled
REDLED's 2" ............. . 3% visis s s e E PPEL . Pians”.__'$i5.00 PRFIK._ Kiiflans 175,00
. LASTER— Prowdes a plasma discharge capable of puncturing
30 74L5155 .70 7405273 1.504
LED 5 ‘g PRV 1A 3A 124 S0A 120A 0N 310 T4LS156 .70 T4LS279 .50 0
RED-YELLOW BIPOLAR s W0 056 14 % 90 500 600 30 74US157 65 T4LS280 1.70 ......Assembled.. ... 580,
ﬂ'ﬁmf#é?o DARL. XTOR . $ep | T 05 7 S0 130 700 400 R0 AL SIS 00, 241 583 5 70 BLS1 Plans......$10.00 BLS1K ... KiUPlans. .. $69.
MCT20PTO ISOLATORS Lse0 | 0 @ x & 1@ 1200 e L ) SHOCKER/PARALYZING DEVICE — Very intimidating and
1 WATT ZENERS: 3.3, 4.7, 5.1, 5.6, 6.8, B0 01 30 80 200 1500 38 7405162 70 TALS298 90 effective. 5 to 10 feet
8291101215 1B or22V........... 6/51.00 B0 13 3 100 250 16800 1800 35 74L5163 .65 74L53202.00
NS 000 20 .45 125 300 2000 26.00 35 74LS164 70 ;:ng J-:
30 T74LS165 70 o rotT
i RUBY LASER RAY GUN — Intense visible red beam burns and
DIP SWITCHES REGULATORS 7% 74LSi63 150 74Lss67 60 [ welds hardest of metals. MAY BE HAZARDOUS
CTS 206- 4 4 POSEYIONL 75: 1| T8l s se 3040, S LMITT L b R e K P RUB3AI Parts Available for Completing Darice$15 00
CTS 206- 7 7 POSITION: .95 | sty $135  340T5.6,8.9 12, 40 74LS174 55 74LS378 130 CARBON DIOXIDE BURNING, CUTTING LASER — Pro-
CT5 206- 8 8 POSITION .95 | 32075 12 150r24 25 15, 1B o 4V 5 .75 40 TALS17S 55 T4LS3TY 1.30 L2y ducesa wnnnuousbeamufhunemrgy MAY BEHAZARDOUS.
CTS 206-10 10 POSITION 1.25 | M5 1206 § 80 723 . $ 50 40 74LS181 2.00 TALSIEE .48 LC5..All Parts Available for Completing Device..$15.00
% 323K (LATA0S) . $1.75  LAS1412+12V3A $385 ::tgg £ ;:3:3‘3 gg ::Lljsggg ‘I ;g E \fI'STI_BI.E LASERLIGHT GUN— Dr:idmrnlense red beam for
B g L sighting, spotting, etc. Hand hek:l complete
3 7ALS448 2.00 R
SPIN .10 DIP__ 22PIN .25 | TANTALUM CAPACITORS |jiisse 40 recsies 80 7acesss 280 LGU3. Plans. $10.00 (Kit & Assembled Units Available)
14PIN .15 SOCKETS 24PIN .25 22UF 35V 5/81.00 F16V 3/$1.00 [79L530 55 74LS194 85 74LSS41 275 LY IR PULSED LASER RIFLE — Produces 15-30 wat! infra-red
16PIN .18 26 eiN 3t s s 15U o e sz s s m gacses 1 pulses at 200-2000 per sec
18PIN .20 an/pINseEn |t E Sy AD 81,00 5 300F B CE6/A1I f7tces s vaus st e atsase i LRG3...........All Parts & Diodes Available......... $10.00
20PIN .25 SBURSOV. 5/61,00 (3SURIEY, .50 100 g ~Jn Jisa01 o0l 2 canns 02 BEGINNERS LOW POWER VISIBLE LASER — Choice of
—— TUF20V  5/$1.00 47UF20V % .85 l7aisior 40 74Ls240 95 red, yellow, green — provides an excellent source of monochromatic
WIRE WRAP 20KV  DIODES | 22UF20V 5/$1.00 BGRUFIEV  $1.00 light.
SOCKETS cereees PIANS - aiee .$5. K. Kt ... $345
-y 20 ma. $1.95 33UF20V /5100 200uF20v  $1.75 | MULTI TURN TRIM POTS LHC2 ans......§5.00 LHC2K .. Ki
16PIN — .50 47UF35V 4/$1.00 4p0UF1BY  $1.30 50 0HM 3 00 SNOOPER PHONE — Allows user to call his premises and listen
18PN — .65 | DBCONNECTORS | goieoov 4/$1.00 mouriov $175 | 1000mm /%2. =3 in without phone ever ringing,
20PIN — 90 |opee -$2.00 OBZSP -S52.00 10UFZ0V — $ 40 ? sk 20K E [ELLZ B .Assembled......... ...589.50
PN — 110 losss -s300 omass -sacof : 1000 OHM S ook SNP2.....Plans.. . $9.00 SNP2K .. Plans/Kil.. . $59.50
n BEIN — 128 0008 51,10 Hooos-s1.10| ZUFIOV — § 30 10K__Fok ¥ LONG RANGE WIRELESS MIKE — Miniature device clearly
'E) POSTAGE RATES TEAMS:FOB CAMBAIDGE. MASS SEND CHECK  SEND $28 FOR OLRICATALOG U :.EF‘ISTTIB WEFIPT::; one mge osoupar Fs_;qsrn(twe m;léﬂl 84050
M TELEPHO T
ACO N FORORDERSIUNGEN S0 O CHRSE ‘DRDER O CHARGE $7000 ECTIFIERS. 145 HAMPSHIRE [ WIRELESS TELEPHONE TRANSMITTER — Transmits both
2 FOR ORDERS BETWEEN $25.00 & #5000 COD PURCHASE ORDER OR C
L :gg g: an ORDERS ABOVE $40 00 MINIMUM MAIL ORDER $5 00 ST..CAMBRIDGE. MASS. 02139 [ sides of phone conversation oargr one mile, shs.ltf:1 off :momancallv
= VWPMS5..... Plans...... $8.00 VWPMSK ... Plans/Kit
2 T TALK & TELL AUTOMATIC TELEPHONE RECORDING
u TEL. (61 7’ 547-7053 DEVICE — Great for monitoring ielepnme use.
ﬁ SOLID S ATE SALES WE SHIP OVER OVER 95% Y TAT20 Assembled. .. ..524.50
4 OF OUR ORDERS WITHIN TAT2... ..$5.00 TAT2K....Plans/Kit.....$14.50
2 P.O. BOX 74D ASS. 02 24 HOURS OF RECEIPT Our phone is open for nrders anytime. Technicians are a\i'aulak:lbegil-1(1j
=) M . 0214. a.m., Mon-Thurs for those needing assistance or information, Sen
< SOMERVI LLE' TOLL FREE 1 8‘00'3'“3'5230 for free catalog of hundreds more similar devices. Send check. cash.
r FOR M0, Visa, MC. COD to: INFORMATION UNLIMITED
DEPTRB.P 0 Box 716, Amherst N. H 03031Tel 603-573-4730
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Radio fhaek Paris Plaece

We Have What You Need for Projects and Repairs

Replacement a 4000-Series Plug-in PC Boards
Transistors CMOS ICs Multi-Purpose Board. Poly- _
. glass material withstands circuit |
Type Cat. No. Each With Pin-Out and Specs mods. 41/2x 4" with 11e" grids. |
2M1305 PNP 276-2007 1.19 276-152 2.99 |
MPS2222A NPN 276-2009 .79 Type Cat. No e U I | e e e R 2 !
PN2484 NPN 276-2010 .89 i Three-Voltage Source Board.
MPS3904 NPN | 276-2016 89 4001 276-2401 .99 As above, but with 3 busses.
TIP31 NPN 276-2017 .99 4011 276-2411 .99 Ideal for op-amp circuits.
= e e ] (Fe sl e s S ) sl B S
e e | Zei | B ||| G | Zeaws | 1o | | dePostin carsedoe
MPS3638 PNP | 276-2032 79 4066 2162450 i with mounting tabs. Ac-__i1kid .
TIP120 NPN | 276-2068 1.29 ggg‘g ?50:"“ above.
2N3055 NPN 276-2041 1.99 o o e = e [ A R e e A i A R B e T AR p 2.99
MJ2955 PNP 276-2043 219
2N4401 NPN 276-2058 .59 w'ir:tlnlogrtald Iscs
MPSA42 NPN 276-2061 B9 t n-Out an pecs =
e e Lo i oo N
1 i - t
IRF511 V-FET | 2762072 | 259 Type Cat. No. Each Type Adjustable | Cat. No. |Each
IRFDIZ3 V-FET 276-2073 1.49 7400 276‘13812 gg LM723 | 0to 40 VDC 276-1740 | .99
25C1308 NPN | 276-2055 7.95 7404 276-1 : LM317T | 1.21t0 37 VD 276-1778 | 2.
7408 276-1822 1.29 2 < S
7447 276-1805 1.59 -
= Type Fixed Output | Cat. No. | Each
7430 276-1808 1.09
a Watt, 5% Resistors 7805 +5VDC 2761770 | 159
39" = 12|  +12VDC 2764771 | 159
— = = 1 +15 276-1772 | 1.59
el o % Operational Amplifiers 7905 -5VDC | 2761773 | 1559
Ohms Cat. No.
10 271-1301 Ohms | Cat. No. Type Cat. No. Each =
100 | 271-1311 10k | 271-1335 741 (Single) | 276-007 89 | | Rocker Switches
150 271-1312 15k 271-1337 MC1458 (Dual) 276-038 .99
220 | 271-1313 22k | 271-1339 LM324 (Quad) | 276-1711 | 1.29 Rated 6 Amps
270 | 271-1314 27k | 271-1340 TLO82 (Dual) | 276-1715 | 1.89 At 125 VAC
330 | 271-1315 33k | 271-1341 TLO84 (Quad) | 276-1714 | 2.99
470 | 271-1317 47k | 271-1342
1k | 271-1321 68K | 271-1345 Mas.  (ouaa | Zreris | 189 | | size: 18hexstaxisrat
1.8k 271-1324 100k 271-1347 TLC271 (Single) 276-1748 1.59 Mount in 3/s" round panel
22k | 271-1325 220k | 271-1350 TLC272 (Dual) | 2761749 | 2119 hole.
3.3k | 271-1328 470k | 271-1354 TLC274 (Quad) | 276-1750 | 299 SPST. 275-690 ..... 1.89
47k | 271-1330 1 meg | 271-1356 DPDT. 275-691 ... .. 2.49
6.8k | 271-1333 | |10 meg| 271-1365
Ceramic Disc Capacitors ""“’,‘2; Kf L"',""f"‘e" Understanding
rimaries Data Communications
Low As g Type Volis Current | Cat. No. | Each
- PC Min 12.0CT | 120mA | 273-1360 | 2.49
39¢ X : Miniature 6.3 300 mA | 273-1384 | 2.59 Only 395
Pkg. of 2 Miniature 12.6 300 mA | 273-1385 | 2.79
Miniature 25.2 300 mA | 273-1386 | 3.49
m Hi-Q Design Miniature 126 CT | 450 mA | 273-1365 | 3.59 An easy-to-understand
= Moistureproof Miniature 252CT | 450 mA | 273-1366 | 3.99 step-byi_lstgp cfourse cover-
2 Standard 5.3 12A | 2731351 | 399 ing methods of transmitting
& 50 WVDC/Minimum Standard 12607 | 12A | 2731352 | 49 data electronically. Topics
pF_|Cat. No.|Pkg. of 2| [F [Cat. No. | Pkg. of 2 Standard 25.2 1.2A | 273-1353 | 5.99 include local area net-
47272120 .39 | [001|272-126| .39 HeawDuty | 126CT | 3.0A | 2731511 | 599 works, synchronous and
a7 |era1at| 39 | 005/ 22130 | 39 Heaw-Duty | 252CT | 20A | 2731512 | 629 22122??.122%‘3%’"#3&5'5'@
1 721 . 01 | 2721131 .39 - =
220 |272-124| 39 | |05 |272-134 | 4s Hewg:Tuty 1|7 518.0.C18 L 20 AT T 278- 161811 808 trated. 256 pages. 62-1389 ............ 3.95
470 |272125| .39 | |1 |272-135| 49 CT = Center Tap

Multimeter

Our Best!
The DVM
That “Thinks™

Automalic range-setting, polarity re-
verse, power-off. Big ''/1e" LCD display.
“Beep” continuity. Diode/semi junction
test. Pushbutton ohms zero adjust. With
leads, manual. Batteries extra.

\22-193 ..................... 79.95

émd-un Autoranglngl Digital Logic Probe\

-

495

Why Pay More?

SPECIAL PURCHASE!

Power Supply Computer
Chassis Keyboard
Only

Simultaneous Tone Output
Frees Eyes for Fast Testing

Lets you “peek inside” TTL, LS and
CMO; digital circuits. Color-coded LEDs
indicate high, low or pulsed logic states.
Simultaneous tone output. Overload and

polarity protected. 22-302 ... .. 19.?

A compact switching power supp_ly with
super clean DC outpul. Made for T199/4
computer. Input: 18 VAC (use our #273-
1515 transformer). Outputs: 12 VDC at
400 mA, +5VDCat 1.1 amp, —5VDC at
200 mA. Compare our low price!

@-1 (L B et et B it bt e 4.95

Made for Tl 99/4 computer. This very
high quality QWERTY board has 48 full-
stroke keys and comes with a schematic
showing X-Y electrical layout. 15-pin
type AMP 1-640441-5 connector.
Hurry—they won't last long at this low
pricel 2T T-1017 . S ey 2:9y

Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips,
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Rectifi-
ers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and more!

Radio fhaek

A DIVISION OF TANDY CORPORATION

Prices apply at participating Radio Shack stores and dealers
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.
STATIC RAMS 7 74LS00

2112 256x4 (450ns)
2114 1024x4 (450ns)
2114-25 1024x4 (250ns)
2114L-4 1024x4 (450ns
2114L-3 1024x4 (300ns)
2114L-2 1024x4 (200ns
TMM2016-200 2048x8 (200ns) 741505 : 7415164
TMM2016-150 2048x8 (150ns 741508 : 7415165
TMM2016-100 2048x8 (100ns : 74LS09 : 7415166
HM6116-4 2048x8 (200ns)(cmos) : : 74L510 7415169
HM6116-3 2048x8 (150ns)(cmos) : 68000-8 g 74LS11 : 7415173
HM6116LP-4  2048x8 (200ns){cmos)(LP) i 6800 : 741512 7415174
HM6116LP-3  2048x8 (150ns)(cmos)(LP) 6802 : 741513 7415191
HM6264P-15 8192x8 (150ns)(cmos)(LP) 6809 : 741514 f 7415192

741520 . 7415193
LP = Low Power ; St : 741521 : 7415194

DYNAMIC RAMS 29 Wl ssas 7elsze 3, 7aLaiss
; 6250 25 W IMSS 39 7atees
4116-250 16384x1 (250ns) : 6883 22.95 3 S
4116-200 16384x1 (200ns) - ;ﬂ-ggg . ;:tgg:g
4116-150 16384x1 (150ns) - .
4164-200 65536x1 (200ns)(5v) - DISK CONTR ;gll.sis : 3it§§:§
4164-150 65536x1 (150ns)(5v) . 1771 15.95 “242 . S oaas
TMS4164 65536x1 (150ns)(5v) - 1791 23.95 7 : S

: g 741847 . 7415245
Sv = Single 5 Volt Supply S e 23.95 W 7aLss1 . 7415251

EPROMS 3 S B D
: 741574 ; 415257
i i INTERFACE 741575 3 7415258
0at.a (asoncliBv) 8726 ! 74LS76 : 7415259
i) bl bl 8728 : 741585 7 7415260
205658, (AB0neEY DM8131 3 741586 Y 7415266
bbb DP8304 ; 741590 1 7415279
741592 7415280
4096x8 (400ns)(5v)(21vPGM
4096x8 (350ns)(Bv)(21vPGM) . CLOCKCHIPS | 74Ls93 : L Sas
4096x8 (250ns)(5v)(21vPGM) 8288 . MM5314 a5 733107, - ;:LSZB.’S
oeacaS Eigg::iig:}mvmm MM5369 195 M 7415112 . 7415299

MM58167 8.95 7 b 74L832
8192x8 (250ns)(5v) 2.5 Mhz MSM5832 305 W 7ats122. . Lt
8192x8 (200ns}(5v) TR0 R0

7415124 7415367
163848 (250ns)(5v) : DATA ACQ 7415125 . 7415368
5v = Single 5 Volt Supply X 74L5126 : 74L5373

21vPGM = Program at 21 Volts Z80-S10/0 . ﬁggggg; g 74L8132 . 7415374

SPECTRONICS CORPORATION 4.0 Mhz ADC0817 o5 W 705138 35 7arsase

ZB0A-CPU 74L5139 74L8393

74LS00 5 74L5157
74L501 - 74L5158
74LS02 : 74LS160
74L503 4 74LS5161
74L504 . 7415163

e A 1. S T
bipbioiobioio
aaaanoaa

-

WonpOOhEBABWW
LONODOOWONLWLWYW

oooooaoaoanan;

-

EPROM ERASERS ZBOA-CTC : MCI08LE : 74L5145 1. 7415640

ZBOA-DART E 74L5148 5 74L5645
Chip Intensity ZBOA-PIO 3.95 SOUND CHIPS 74LS151 i 74LS670
Timer Cap;citv ) ) ZBOA-S10/0 10.95 76477 3.95 74L5153 i 74L5682

H 6.0 Mhz 76488 5.95 74LS154 E 74LS688
X 8,000 119.00 - AY3-8910 12.95 74L5155 i 81LS95
X 9,600 175.00 Z80B-CPU 8.95 551263 39.95 74L8156 ; 25152521

% % %k HIGH-TEGH % % % %

7as02 . uPD765 FLOPPY DISK CONTROLLER e
74504 * AS USED IN IBM PC : LM566

74505 1 . NES592
74508 * SUPPORTS UP TO FOUR 5V

4510 OR 8" DISK DRIVES 1 9 95 : tm;ﬁ

74511 * SINGLE OR DOUBLE DENSITY, . ; 747

74520 SINGLE OR DOUBLE SIDED : LM1310

74832 * DMA OR NON-DMA OPERATION : MC1330
i X MC1372

74574 4

7as7¢ 30 M k% % Kk SPOTLIGHT % 4 % % 95  Lmiass

745112 : LM1489
;451;; g UARTS : LM1496
4s1 g LM1800
745133 1 CRYSTALS ; LM1812
745138 32.768Khz 1.95 AY5-1013 . 8 LM1889
745139 , 1.0Mhz 3.95 AY3-1015 . 1 ULN2003
745140 o 1.8432 . 8 i XR2206
745151 : 2.0 : . 7 XR2211
745153 ;i 2.4576 7.9 1 CA3146
745157 1 i ; ' i LM3900
745158 A : BIT-RATE i LM3911
745161 r 5.0 GENERATORS 3 LM3914
745163 i ] f i MC4024
745174 X 6.0 X BR1941 11.95 1 MC4044
748175 I : i 12.95 ; RC4136

745240 = | o 10.95 3 75150
745241 : ! i 11.95 i 75154
745244 : 10.738635 i 1 75188
745280 : 14.31818 ; P 75189
745287 : 15.0 i 7.95 ! 75451
745288 - 16.0 . 4.95 i 75453
748373 i 17.430 ] AY5-3600 PRO  11.95 7 75492
745374 18.432 i HDA46505SP 15.95

745471 2 20.0 . CRT5027 19.95 K=T0-3

RETAIL STORE - 1256 S. BASCOM AVENUE

8 % - HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3
% Jm MlcrOdGVIces PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
1o TEBMS: Minimum order $10.00. For shipping and handling include
o 1224 S. Bascom Avenue, San Jose, CA 95128 {arekgn Orers: may roquire sckione] SHapping chosuse © L
o 800-538-5000 ® 800-662-6279 (CA) ® (408) 995-5430 {iliie & soies tox Bay Area s LA moumente e aaents, must
<) FAX (408) 275-8415 e Telex 171-110 s e o s oy s e
2 Slibathute manciacturer. Al merchandise subject 10 por sale. -
o ¢ Copyright 1985 JDR Microdevices
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CAPACITORS ACCESORIES & PERIPHERALS
ELECTROLYTIC FOR IBM
RADIAL AXIAL MAXIMIZER Memory Multifunction 259.95
HAYES SMARTMODEM 12008 419.95
A7uf 50v .14 10 50v .16
10 S0v 18 S el 2 130W POWER SUPPLY 159.95
47  35v .18 47  50v .20 TEAC FD-55B 1 Ht. Disk Drive, DS/DD 129.95
100 16v .18 100 15v .20 MPI-B52 5%" FDD, DS/DD 109.95
220 35v 20 150 25v .25 [ PROTOTYPE CARD 27.95
PROTOTYPE CARD With Decoding 29.95
50v MONOLITHIC ; '
FOR APPLE
010t qa L ;g JDR 16K RAM CARD 39.95
: : : : EPROM PROGRAMMER RP525 79.95
PRINTMAX Parallel printer interface 49.95
50v DISC BAL-500 "% Ht. Disk Drive, Teac Mechanism 169.95
10pf .05 470 .05 BAL-525 ': Ht. Disk Drive, Alps Mechanism 139.95
22 .05 560 .05 MITAC AD-1 Full Height, Shugart Mechanism  179.95
25 05 680 .05 DISK CONTROLLER CARD 49.95
27 SR -gg VIEWMAX-80 80 Column For Apple Ii+ 159.95
5 i ‘uo1g e VIEWMAX-80e 80 Column For Apple lle 129.95
56 ‘05 0022 05 THUNDERCLOCK official PRODOS Clock 129.95
68 .05  .005 .05 KRAFT JOYSTICK 39.95
82 05 .01 .07 60W POWER SUPPLY 49.95
100 05 .02 .07
220 05 05 07 MISCELLANEQUS
330 .05 -1 A2 ZENITH ZVM-123 15 MHz Green Monitor 105.00
NEC JB1201M 20 MHz Green Monitor 169.00
BYPASS CAPS BMC BM-AU9191U Comp. 13" Color Monitor  279.00
: BMC BX-80 PRINTER 199.95
01 :
S et v 109/8:00 MM NASHUA DISKETTES 55/SD Box of 10 19.95
-01uf mono 50v 100/12.00 VERBATIM DATALIFE DISKETTES ps/pp  34.95
1uf mono 50v 100/15.00 DISKETTE FILE Holds 70 Diskettes 9.95
IC SOCKETS
KET=T DISKETTE FILE
8 pin ST a3 A1 IF PURCHASED WITH
14 pin ST a5 12 $8 95 50 DISKETTES OR MORE
16 pin ST A7 A3 ™ $9.95 if purchased alone
18 pin 5T 20 a8
s A S + SMOKED ACRYLIC CASE
24 pin ST 30 27 WITH SIX INDEXED DIVIDERS
28 pin ST 40 .32 + RUGGED, HIGH QUALITY
40 pin ST 43 .39
64 pin ST  4.25 call CONSTRUCTION
ST=SOLDERTAIL « HOLDS 70 5'4" DISKETTES,
8 pin WW 59 .49 WITH ROOM TO SPARE
14 pin WW .69 .52
16 pin WW 69 .58 y
onvw 99 50 W NASHUA DISKETTES 5% SOFT SECTOR
mn it
22 zgn WW  1.39 1.28 DOUBLE SIDED, DOUBLE DENSITY WITH HUB RINGS
LA R BULK PACKAGED IN FACTORY SEALED BAGS OF 50. INCLUDES
30 Din WW. 199 180 DISKETTE SLEEVES AND WRITE PROTECT TABS. IDEAL FOR SCHOOLS,
VW-WIREWRAP. CLUBS, AND USERS GROUPS. THIS IS A SPECIAL PURCHASE, SO
) QUANTITIES ARE LIMITED. 5 YEAR WARRANTY.
16 pin m: g.gg call
24 pin ZI . call
s s ol 81 39 ea. $1.49 ea. $1 59 ea.
ZIF=TEXTOOL
(Zero Insertion Force) [r" 1l.'I]
D-SUBMINIATURE 9000
CONTACTS o558 e
9368 3.95
DESCRIPTION ORDER BY [— suiliasalEay 2602 150
DBxxP 19 | 159 [ 1.90 | 2.85
soLoer cups HAIRTE DBxxs 150 1185 225 1330 JIeTESSIE
RT. ANGLE |MALE DBxxPR 65 | 2.20 [ 3. B3 IcL7107 12.95
PC SOLDERS [FEMALE DBxxSR | 2.18 | 3.03 | 3.00 | 6.19 ICL7660 2.95
TOC MALE %K 7.95 [ 3.90 [4.75 [ 6. ICL8038 3.95
RIBBON CABLE [FEMALE DBxxS 25 | 4. 525 | 795 |8 DIPSWITCHES
HOODS CREY gg—B 5.9 _g-_g gg 1_5-5— 4 position .B5
- = 6 position .90
MOUNTING HARDWARE-$1.00 7 position .95
FOR ORDERING INSTRUCTIONS, SEE IDC CONN. ABOVE. 8 position 95
SINGLE COLOR COLOR CODED 4001
contacrs [ 00" | ST | REGULATORS [ o0
78057 .75 7915T .85
23 2o 1300 Ta5 e [l 7emosc 35 7sosk 130 | 3012
0 8 7.50 250 [2 7808T .75 78HO5K 9.95 [ 073
7812T .75 7812K 1.39 4016
7815T .75 7912K 1.49 2017
36 PIN CENTRONICS 782AT A0 70L0s 1ol 4018
CEN36 MALE SOLDER CUP 7.95 Uil i 4020
IDCEN36 MALE RIBBON CABLE 8.95 : : 4023
IDCEN36F FEMALE RIBBON CABLE 8.95 C, T=T0-220, K=T0-3, L-T0-92 4024

[
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I . . | \ ‘
41256 200! 13.95
4164 200ns /$24.95
HM62 $17.95
™M $3.25
HM6E $3.69
27128 $13.95
2764 $4.95
2732 $4.25
MA CHIP
8087-3 $129.00
SPECIALS ENDS 4/30/85
SWITCHING POWER SUPPLIES
PS-ASTEG P83
MODEL AA 12110 ASTEC AA11190
+12V @ 2A 45V @ 4A
-12V @ 1A +12V @ 2.5A
+5V @ 2.5A or -5V @ .25A
5A if 12V not used -12V @ .30A

54" DISK DRIVES

TANDON TM100-2
SHUGART SA400L
MPI B52

TEAC FD55B "2 Ht.
TEAC FD55F '2 Ht

8" DISK DRIVES

SIEMENS FD200-8
SIEMENS FD100-8

DS/DD 159.95
§5/DD 199.95
DS/DD 109.95
DS/DD 129.95
DS/Quad 139.95
DS/DD 180.00
S5/DD 129.00

BEST SELLING IDC CONN.
RIBBON HEADER SOCKETS

1DS 20 1DS 40 1.99
IDS 26 1 39 IDS 50 2.25
IDS 34 1.59

RIBBON EDGE CARDS
IDE 20 IDE 40 3.80
IDE 26 2 65 IDE 50 3.95
IDE 34 2.75

LIGHT EMITTING DIODES

JUMBO DISPLAYS

1-99 100-up MAN-72 CA 3" .99
RED .10 .09 MAN-74 CC.3" .99
GREEN .18 .15 FND-500 CC .5" 1.49
YELLOW .18 .15 FND-507 CA .5" 1.49
2N2222 .25 PN2907 A3
PN2222 .10 2N3055 79
2N2305 .50 2N3304 .10
2N2907 .25 2N3906 .10
1N751 5.1v zener .25
1N759 12.0v zener .25
1N4148 {1N914) switching 25/1.00

1N4004 400PIV rectifier 10/1.00
KBPO2 200PIV 1.5a bridge .45
4N33 OPTO-ISOLATOR 1.75
25 4027 4066 .39 4538 1.95
25 4028 6-‘3 4069 .29 4543 1.19
25 4029 79 4070 .35 4553 5.79
25 4040 75 4071 .29 4584 .75
38 4042 69 4081 .29 74C00 .35
39 4046 85 4082 .29 74C04 .35
39 4047 95 4093 .49 74C14 59
69 4049 35 4503 .65 74C74 .65
79 4050 35 4511 .85 74C906 .95
75 4051 79 4518 .89 74C922 4.49
29 4053 79 4520 .79 74C923 4.95
65 4060 89 4528 1.19 74C926 7.95

(] B v, oo
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Build this THE BEST PRICES

-
Satel I lte Tv SyLLe= TP QUALITY DISKS SS/0D, fally gear. 10/%8.80_
orn rfe,repair e minor
STA DISK IACKETS. 9 )

white, generic 12/81

ears to 8.5x{17 3 ase
Stereo Processor | | | s it

like DOIE ESH'ED 8" rfa,wlrmhvd

and enjoy programs in stereo | | |3 sttt s itiivatie 13

on your home satellite TV. %%ﬁ%“:ﬁﬁm ;: =, 477 SOFTW AR E ‘

. W g . BANANA_JACKS, HH Smith u'sne' /81 10089

IVRECTIFIER, DOS 1N3Z10R 2/81 ) Our Isolators ehn'unlle equlp i

3 - ,!,f,&gf,i;fg?;?ﬁoﬁf&m £ 07 interaction, clean up interference,

Wt =3 o7 RACK, 11OV, rfe $9

’ 2 ol %""%‘Elﬁ" Rl o e e o1 curb damaging power line sptku
ME-Z01K  Anyone with a home satellite "B N TBRATES IRER "8 31 2 ::erml and

‘9995 TV system can receive TV and Y= -POSTION NINI ROTARY 51 o *
(+s4snping:  AUdI0 programs in stereo. Much

of the programming is in stereo. That includes

‘h 5
A
Ty

]y

59k

ﬁu‘nﬂ
giﬁ%“*
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EE&E
E
5.
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28y
ERe
b
i

Movie Channel, Disney Channel, Nashville o R T coii ibacontacta. st
i y 1 DPST-HO RELAY, 208V coll, 25A contacts $
Network, ESPN, MTV, Arts and Entertain- g e N LU
ment, Country Music TV, PTL and more. S Bl0 rusea and Thols 172%r ‘1"&‘.’@ Hern
A built-in stereo synthesizer lets you enjoy BRI CHOTLELLS CLIUGRY S0 chu s % H 001
stereo even if the program is not in stereo. %E?:l’m&mﬁa ‘:‘é"‘fﬁ.&;ﬁd&iﬂiﬁﬁf" B e
It has both discrete and matrix capabilities, 9V BATIERY SNAPS. insulated, w/wire' leads i r L
tunable left and right channels, narrow and %T&ﬁvmm:m;ﬁﬁs“nﬂaﬁ&u 2}'-'?-“%?: i
wide bandwidths. Plugs into raw video or audio 13,900 CONPUTER GRATE CAPACITOR, ‘230, "25¢ 10792 1SO-1 ISOLATOR
subcarrier jack of satellite TV receiver. Left and iheids suliculue DlooEs 20/81 o 3 isolated sockets; quality spike
right audio output for your stereo amplifier. DL R AT e el 18 o 27081 5. 3 3 CFo & b
. : " ris, $116-200hm:34¢, 41ed-150nn: uppression; basic protection. . 881.95
Sharp ceramic filtering, low distortion 3089 FM P e Ll e L L TRl
damndul r I 8 11 ;: 1msi ch k m- Ic smrs! uﬁm 22,24, or 40 pin soldertail, 1‘ h—PlH' ls"_ _ls('
lete kit lnactl?Jdei all Ee#p%n?r‘lts. PCnb(]g:d C :ab- %ﬁ%&m@%@'ﬁ?&&lﬂ& Aaya-te 3 dua:l; fil:jl:mk LATOWR
inet. Assembled MF.-3201, $149.95. T i S
Examine this kit for 10 days, If AT Saeiie enite GRETToR: Ds pomtmerclal protestions el SLEEE
ys. |f not delighted 100K AUDIO PUTS, 174= 4781 "1 MER SLIDE FOTS 4/41
return within 10 days for refund (less shipping). ;’%’;ﬁ_&lm zmsé;%’“ ?ﬁ"ﬁﬁ,m‘am ISO-17 MAGNUM ISOLATOR
rder todey.  Call Toll Free 8006471800 || |re et it AR BN, Vit 4 quad isolated sockets; suppressor;

laboratory grade protection. . 8213.95

HOW TO DRDER: Order by phone or mail, or at our retail
storo, plru: HC, Visa, Asex, COD, C‘\Kk, min order

Charge VISA, MC or mail check, money order.
bal refunded.

ALL TOLL FREE... 800-647-1800 GurRaNT 2ED snr‘gf'nuon G TouR WBRE BACK vk Ehin 30 x
Call 601-323-5869 in MS, outside continental USA. Py Ay ire ﬁ}'.“l..:z;,;";",f;.“‘-w";}'ﬁ;,?; strcle /Z7. Electronic Specialists, Inc.
m ENTERPRISES HURLEY ST. 171S. Malin, Natick, MA 01760 (817)855-1532

INCORPORATED UNITEC CAMBRIDGE Mé 02141 Toll Fres Order Desk 1-800-225-4876
921 Louisville Rd., Starkville, MS 39?59J TEL:(617)"UNI-TECH MasterCard, VISA, American Exprass

ON FREE INFORMATI
CIRCLE 105 ON FREE INFORMATION CARD CIRCLE 267 OFMATION CARD CIRCLE 60 ON FREE INFORMATION CARD

NICAD BATTERY ZAPPER KIT HIGH QUALITY =75dB GAIN
This is one of the most uselul and money saying kits you

can bay! The Micad Zapper kit repairs those nicads that

y0u no Jonger use because thay won't recharge. Many

micads quit taking a charge after 4 period of time because =g

they grow internal “Wh ';n y way to make «_\

them take 3 charge sgain is to bhw n-rmhn

This small kit operates from 6YDC (4 .\A cells, ete.), 3% ﬂ COMPONENTS

and produces J00VDC which it Appljll momentarily to

the nicad to “blow the whiskers' out dam:;ln;lhr
Battery, Repairsaboul 90% urm:: sin sizes from AA to v

C eells. After zapping, the nicad is ready to be fully

Ehll':d a‘.u- and agaln (just like it did when it was new),

The nicad zapper produces absalutely imllm}' results!

Stop thio thase expensive nicads away! The kit comes

TN TTIT T PT e e e venperey

I’Ii I||pllll‘l’(.llulnllnd1nll1u:llﬂlitti“llkt!l’lellnI(
Cos siees T @0 e Varlble from 1.9 to 2.5 GHz

STYLISH CASE

The latest advance
in microwave
technology with a

™ T h | E
cszﬁz’”sagr; i b ww i}

PHONE ORDERS: 303-973-7291 SNOW-FREE
J20NAC PICTURE.
Snon Two Models to ch fi
Strobe Kit wo els to choose from.

Both Models Include:
e 20" Parabolic Dish

® Pre-assembled Probe
with Down Converter
o o Power Supply and Coax Switch
“%\\ 5 -f.f,-a'?»’ ® 60’ of RG-59/U Coax with Connector

7 fa

y K
anly \mp LA

e / caom ,_1
,.
/ s109s | % 5? I

»

C6282  $10.00 e Transformer for 75 to 300 Ohms MANUFACTURERS OF QUALITY
2732 EPROM e All Mounting Hardware for Fast and ELECTRONIC COMPONENTS
Easy Installation s BATTERY CLIPS & HOLDERS
E';&‘;s“e‘l':w“ o CABLE SETS o CONNECTORS o CAPACITORS
Gy 7, 20" Fiberglass Dish| | 20" Aluminum Dish » DISPLAYS » LEDs » FUSES o JACKS & PLUGS
£k Cao72 5295 Up to 55dB Gain Up to 55dB Gain * KNOBS « LAMPS o POTENTIOMETERS
\ ; e 95 } $ 95 « RF COILS » RELAYS o RESISTORS
SEND Fra VoL Pa e e Special 98 Low Priced 98 s SWITCHES » SEMICONDUCTORS s SPEAKERS
OF GUR 1385 CATALOG LISTING: Add 10% for Foreign orders or U.5, Parcel Posl « TEST EQUIPMENT » TRANSFORMERS » TOOLS
w i w"‘"“"""“"‘i"”"“"“ High Gain Yagi Antenna with Down Converter and 58995 M REERRCAECE
o £ mdl-ondnlh.rtwwlhullundlwld Power Supply. Complete System, Ready lo Use. OVER 15,000 DIFFERENT ITEMS IN STOCK!
= e bt ® Sales and Order Desk @ Phons and Mail
(@] *Tremendous electronic bargaini! Send $2.00 for Catalog. Refundable with first purchase. Open fram 6:000 m.[P5T) Orders Walcome
o q Zaoh'allggle “'"FJ "E’gg“gﬁg&“éﬂ'@e's ?“l\f G 9 * TERMS: COD, Visa * Catalags Mailed
% i 5 add 614% 2 iy
5 & Send ass;u:r; Check or Mo:cy Order 1::): g ‘mn--'nrul o ?:nlddu.‘;?
L P.O. BOX 27038 {Personal Checks, aliow 2-5 wedks 1o cloar) 10pen; Accavals Avaiiaiis
ﬁ CHANEY DENVE i, COLORADO 80227
o Becdtbocaing PROFESSIONAL VIDEO, Inc. MOUSER ELECTRONICS
= 4670 Hollywood Bivd., Hollywood, Calif. 90027 11433 WOOGDSIDE® AVE.. (SANTEE. Ch 92071
<T PHONE (619) 4492222 TWX 910 - 331- 1175
a For C.0.D. Orders Call (213) 219-0227
110 CIRCLE 109 ON FREE INFOHMATION CAFlD CIRCLE 119 ON FREE INFORMATION CARD CIRCLE 117 ON FREE INFORMATION CARD



THE FIRST NAME IN

20 MHz DUAL TRACE OSCILLOSCOPE

*

Unsurpassed quality at an unbeatable price, the Ramsey oscillo- s 95
scope compares to others costing hundreds more. Features include
a component testing circuit lor resistor, capacitor, digital eircuil and

diode testing. ® TV video sync filler ® wide bandwidth & high sensi-
livity * internal graticule ® front panel trace rotator ® Z axis  high

high quality hook on
mkmhndni

senaltwrly x-y mode # regulated power supply ® built-in calibrator

* rock solid triggering

*USA—Add $10.00 per unit for posiage, overseas orders add 15%

of total order for insured surface mail.

RAMSEY D-1100
, YOM MULTITESTER

Compact and reliable, designed to
service a wide variety of equipment
Features include * mirror back
scale » double-jeweled precision
moving coil ® double overioad pro-
tection ® an ideal low cost unit for
the baginner or as a spare back-up

unit.

$41995

test leads and
battery included

ELECTRONIC TEST GEAR

45 MHz DUAI. SWEEP OSCILLOSGOPE

The Ramsey 625 is & dual lime base, delayed sweep unil that includes a buill-in
signal delay fine 1o permit clear viewing during very short rise times of high fre-
quency waveforms. Other features include. variable trigger haldof! ® 20 caii-

brated sweep time ranges fram 0.5 s/div 10 0 2 uS/div. * fully adjustable sweep

$79995 "

high quality hook on
included

time * X5 sweep magnificalion ® five lrigger sources: CH1, CH2, LINE EXTernal  peop oy

and INTernal {V mode) * front pane! x-y operation, T axis inpul ® sum differ-

ence of CH1, and CH2 waveforms displayed as single trace ® sweep gate and

sweap oulput ® auto focus ® single sweep
“Same as unit 1o left

NEW RAMSEY 1200
VOM MULTITESTER

Check transistors, diodes and
LEDs with this professional quality
meter. Other features inciude;
decibel scale ® 20K volt melering
system ® 3% mirrored scale ®
polarity swilch » 20 measuring
ranges * salaly probes  high
impact plasiic case

Sz 495 test leads and

battery included

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital mea-
surements at an amazingly low
cost * in-line color coded push
buttons, speeds range selection

* abs plastic tilt stand ® recessed
inpul jacks * overload protection
on all ranges ® 3% digit LCD dis-
play with auto zero, aulo polarity
& low BAT. indicator

34 995 test leads and

baltery included

GT-70 7 DIGIT 525 MHz
COUNTER

Lab quality al a breakthrough price. Features

* 3 frequency ranges each with pre amp * dual
selectable gate times ® gate activity indicator

* 50mV @ 150 MHz typical sensitivity ® wide
frequency range ® 1 ppm accuracy

$11995 ;oo

BP-4 nicad pack

GT-90 9 DIGIT 600 MHz
COUNTER

The most versatile for less than $300. Features 3
selectable gate limes * 9 digils * gate indicator
* display hold & 25mV @ 150 MHz typical sen-
sitivity » 10 MHz timebase for WWV calibration
* 1 ppm accuracy

red | des
$44995 g
CT-90 kit .

OV-10,1 PPM oven timebase .
BP-4 nicad pack

GT-125 9 DIGIT 1.2 GHz
COUNTER

A9 digit counter that will outperform units cost-
Ilég hundreds more. ® gate indicator ® 24mV @
MHz typical sensitivity ® 9 digit display
* 1 ppm accuracy * display hold * dual inpuis

with preamps

$16995 ;e

BP-4 nicad pack.

g
-

CT-50 8 DIGIT MHz
COUNTER

A versalile lab bench counter with optional
raceive lrequency adapter, which turns the CT-
50 into a digital readout for most any receiver
* 25 mV @ 150 MHz typical sensitivity = 8 digit
display * 1 ppm accuracy

$16995

CT-50 kit ...... vva
RA-1 recelver auaplar kit

DM-700 DIGITAL MULTIMETER

Professional quality at a hobbyist price. Fea-
erent ranges and 5 func-
inch LED display * aulo-

® AL polarity

ired includ
$11 995 Hopdi
OM-TOO kit .....

MP-1 probe set .

=]
ACCESSORIES FOR RAMSEY COUNTERS el
Telescopic whip antenna—BNC plug

High impedance probe, light Ioading a

Low pass probe, audio use .

Direct probe, general purpose use .

Tilt bail, for CT-70, 90, 125

PS-2 AUDIO MULTIPLIER

The PS-2 is handy for high resolution audio
resolution measurements, multiplies UP in fre-
quency * great for PL tone measurements

* multiplies by 10 or 100 * 0.01 Hz resolution &
bullt-in signal preamp/conditioner

s4 995 wired

(Al o LR I Y e e ey

$ 8.95
16.95
16.95

=
PHONE ORDERS CALL

716-586-3950

BROADBAND HF PREAMPLIFIER

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 * greal for shifting RF * ideal
receiver/TV preamp

34 495 wiesd locludes

PR-2 kit

$10.00 = overseas add 15

TELEX 466735 RAMSEY CI

CIRCLE 70 ON FREE INFORMATION CARD

PS-1B 600 MHz PRESCALER

Extends the range of your present counter to
600 MHz #» 2 stage preamp * divide by 10 cir-
cultry ® sensitivity: 25mV @ 150 MHz = BNC
connectors ® drives any counter

$5995 rruiie-

PS-1B kit

TERMS: = satislaction guaranteed » examine for 10 days: il not pleased. return in
original form for refund  add 6% for shipping and insurance to a maximum of
for surface mail
= orders under $15.00 add $1.50 = NY residents add 7°: sales lax = 90 day parts
warranty on all kits = 1 year parts & labor warranty on all wired units.

= 0D add $2.50 [COD in USA only)

RAMSEY ELECTRONICS, INC.
2575 Baird Rd.
Penfield, N.Y. 14626

G861 TIHdY
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SPARTAN Electronics Inc

oA May,

RADIO-ELECTRONICS

CIRCLE 75 ON FFIEE INFORMATION CAFID

(516) 499-9500 ADVERTISING INDEX
6094 Jericho Tpke. RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
Commack. N.Y. 11725 in the index below.
=i Free Information Number Page
CTCOR _Philips Remote
cable convener 264 ALS Satellite . ...ooo0 L el 31 116 PhilipsTech ..................... 98
h 1 50 ASWESerYY: R R 32 — Phoenix Electronics. . . . . it~ A}
XS ok e & et e 80 o 108 AMESAES. ot 93 265 : : 3
L b o e 20 S Pocket Technology . . ............ Cv3
eyl oy L — Active Electronics . .............. 102 101 Pomona Electronics. ... ...........33
\nfra-ned " iransmifier yystem o Automatic fine
$139_95 ﬁ:mm:ﬂﬂfﬂmmm'ﬂ" — Advance Electronics . ......... 9.10,11 125 Power Plus .. . i diamatesos 31
RS232 TRANSMISSION LINE TESTER 106 Advanced Computer Products . ... .. 99 256 Prentice-Hall/College Division . ., . .. 94
Feateres: *Male to Female connector for easy 107 All Electronics .. ................ 103 119 Professional Video . .............. 110
inserian into RSZ32 Line. “Test 7 Lines (TD, RD. . .
RTS, CTS, DSR. CD, DTR) using LED'S to indi- | 72 Amazing Devices . ............... 106 = Qualitone Industries . ............. 04
cale statys of each. *Direclly powered by RS232 - e
Ling g AC power needed $23.95 77 B&EK Precision: iy vaisniinvis 7 254 RAG Electronics. . ............. 24,25
é — __ SOUND acTivaten SWITCH 251 Babwlom - cooiisn s on s e R 96 — RCA Dis. & Special Prod. ... ... 28,29
e = .'r' "EE'PE}m'Z gﬂi‘:’ﬁl‘?ﬁ 98 Beckman Instruments. ... ......... 15 78 RadioShack.................... 107
Y Hears a Noise. Turns On Lights! — (BT e i A ey s 52 70 Ramsey Electronics. ............. 111
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R R S0l ol breakn, and turns 54 Chemironics: . i e s o 20 73 Shiter 2o bl & Aoy g MY Y 38
Its the immgmﬁx Sin X aford 1o be without = Command Productions . ........... 92 74 Solid State Sales. . ............... 106
-f;z;n; »élﬂt;{:ju;s;ro; s ssffn g::': ;::;m ;oi:\ms; qierm:hgg ::;d 79 Communications Electronies .. ......2 75 Spartan Electronies. . ............ 112
REFURBISHED MONITORS — Coop’s Satellite Digest. .. .. .. ... ... 14 257 Tampa Electronic Supply .......... 92
9" and 12" Bell & Howells 263 Deco Industries .................. 31 e HeRtronix: oo i s e Ccv2
:;Foicagummercial Grade 269 Diehl Engineering . ............... 21 122 TN e e et 3l
§10.00 off with a purchase $39.95 82 DIt Ky e e 101 = Texas Instruments . ............... 22
of 2 refurbished monitors : — Digital Research Computers. ... ....9 267 Unitech........................ 10
RS232 TRANSMISSION LINE TESTER 110 DOKAY ....oevnieneaans 1008 8 NAMB o s S X
m Al 75 Signal lines accessible. *Dual < — Elec. Industry Association ... ... ... 91 260 VIZ...ooooiiiiiiii. .. 85
A T Cable 10 e 1 Fevak: Exteneis 60 Electronic Specialists. ... ......... 110
Jumpe Set {‘fj}:"“‘ir 120 Elephant Electronics. . ... ....... .. 31
Vinyl Case 111 B e e U SN | 86 Gernsback Publications, Inc.
Call for quanly prces. $169.85 - a0 S 200 Park Ave. South
Jerrold 58 Channel Wireless T W New York Y. 10002
Remote Converter $109.95 252 Fluke Manufacturing .............. 5 (212} 777-6400
. : g Chairman of the Board:
— Fordham Radio . ........... 1.81,CV4
Jerrold 36 Channel Remote _ Srdiies Aadio € M. Harvey Gernsback
CATV Converter w/on/off Fine 253 Galaxyille L. o st 30 President: Larry Steckler
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40 Fi 62 Global Specialties ..o 1 ou«oese. 26 ADVERTISINGISALES'212:777:6400
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Here’s The Savvy

-est True Dual Trace 10 MHz

Digital Storage Scope You Ever Saw
. At The Saving-est Price. Only $595.

LogicScope = ¢

W~ B =

TRIGGER |\

ON-OFF

TIME BASE ANDSAMPLE RATE

LT THRIG TONE
o . N
®

AUDDTRAN

BATTENY
Lo

’ tThe Handy New LogicScope™ 136 >

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

8.0(L)x4.5(D)x1.75 (H) Inches ¢ 1.25 Pounds

Consider the LogicScope 136

B The LogicScope 136 is the next logical step in test instru-
mentation for you. It combines many of the features and capa-
bilities of sophisticated logic analyzers and oscilloscopes . . .
and it fits in your hand. Never before has so much technology
been available in so.small an instrument, at such a low price.
B The pocket-sized LogicScope 136 is made possible by a
patented breakthrough in display technology. The conven-
tional CRT has been replaced by a unique array of 400 LED’s
that permits simultaneous display of two digital waveforms.
@ The 136 can be used for viewing single shot events, or
repetitive waveforms. It can be operated in real time mode, or
in memory mode which permits acquisition and storage of up to
50-100 bit waveforms. These can be recalled, logically com-
pared (AND, OR, EXCLUSIVE OR) to other input waveforms,
or output to an external device via an 1/0 port. This I/O port
will also accept future add-on 136 Modules.

B [ts very low cost, convenience and ease-of-use make the
LogicScope the ideal instrument, for designing, troubleshooting
or repairing digital systems. Made in U.S.A.

9 Volt Battery/AC Operation
Consider its Engineering & Field Service Applications:
B On microprocessor-based systems, check the timing rela-
tionship of various parameters relative to the system clock and
other key events. Its storage capability allows visual and logi-
cal comparison of non-repetitive waveforms to known refer-
ence signals. Output in the start-up of the digital device can be
compared to reference signals to determine the operating state
of the device. Questionable waveforms can be stored for analysis.
W ltslight weight and small size make the LogicScope conven-
ient to take on every service call. The 136 provides much more
information for trouble shooting a digital system or peripheral
than a logic probe or digital counter without having to lug an
oscilloscope or logic analyzer along.

Contact us for the name of your local distributor

POCCET teCHNOLOCY, INC.

7320 Parkway Drive, Hanover, MD 21076 U.S.A.
301-796-3300  TELEX 908207

Division of Renaissance Technology Corp.

CIRCLE 265 ON FREE INFORMATION CARD



PERFIRMANCE

A
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Model DVM-634
Model DCM-602 Model DVM-638 Model DVM-636

$7095  $4875 $7995 $6275

@™

2By g 7 functions, 32 ranges. :
Digital Capacitance Meter S e et }gcfugg"c;“sa 3? el 8 functions, 37 ranges.
8 ranges with full scale values to 2000 uF  included. uaes logic level delecion,  Capacitance measurement
audible visual continuity, included
gr%wﬂEgrcﬁg?%%ﬂéggﬁég pF to capacitance and conductance :
L] . -

reliability and durability s Lower power Digital Multimeters measurement
consumption e Clear readout even in bright « DC Voltage 100 uV- 1000 V
light e Crystal time base e Easy to operate, * AC Voltage 100 uV - 750 V FEATURES « Overload Protection e Auto-
compact, lightweight e Protected from e AC/DC Current 200 uA - 10 Amps decimal LCD readout e Polarity Indication
charged capacitors e Frequency range - » Resistance 20 Megohms » 3000 hour battery life with 9V transistor
800 Hz to 8 Hz » Capacitance (DVM 636/638) 1 pF - 20 uF battery ngry-ind_ication

H 1 g .v."-"l-‘:" r-:ﬁi = o~ - ', -
Charge it with VISA/MASTERCARD. Money orders, checks accepted. C.0.D.’s require qummt. Service and Shipah ﬁ: = -"FI ol |

L7 FOR ORDERS
Toll Free $256380 ......
: $251-500 . .....
800-645-9518 | &%,
1 %7 611 ,003 ..... .
=z -832-1446 g i S

260 Motor Parkway, Hauppauge, NY 11788 In NY State m 832 SR 2 31590



