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Now there’s
a new breed of
Beckman hand-held
DMMs tough
enough to withstand
accidental drops,
input overloads

and destructive environments.
The new HD100 and HD110
DMMs are drop-proof, packed
with overload protection and sealed
against contamination. You won'’t
find more rugged meters than the
Beckman HDs. Inside or out.

Drop Proof

Constructed of double-thick
thermoplastics, the HD100 series
DMMs resist damage even after
repeated falls. All components are
heavy-duty and shock mounted.

Contamination Proof
The HD series meters are
designed to keep working even
around dirt, heavy grime, water
and oil. The special o-ring seals,
ultrasonically-welded display

window and sealed input jacks pro-

tect the intermal electronics of the
HD meters. The oops-proof meters
are sealed so tightly, they even
float in water.
Accidental Overload
Protection

All DC voltage inputs are
protected up to 1500 Vdc or 1000
Vrms. Current ranges are pro-
tected to 2A/600V with resistance
ranges protected to 600 Vdc. Tran-
sient protection extends up to 6KV
for 10 microseconds.
More Meter for
Your Money

For starters you can get 2000
hours of continuous use from a

CIRCLE 100 ON FREE INFORMATION CARD
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common 9V transis-
tor battery. You can
run in-circuit diode
tests and check con-
tinuity. You even get
a one year warranty.

The 0.25% basic dc volt accu-
racy HD meters serve you with 7
functions and 27 ranges. The HD
110 also gives you 10 AMPS ac and
dc. With one simple turn of the
single selector switch, you can go
directly to the function and range
you need. There’s less chance of
error.

Also available is the electrical
service kit. It includes the meter
of your choice, a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently.

Feature for feature you can't
find a more dependable meter
with prices starting at just $169
(U.S. only).

To locate your nearest distrib-
utor, write Beckman Instruments,
Inc., Instrumentation Products,
2500 Harbor Blvd., Fullerton, CA
92634 or call (714) 993-8803.

BECKIMAN
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THE BACK CHAIR

CONVENTIONAL CHAIR
Sitting in a conventional chair
forces your lower back forward,
creating excess stress on your
spine & back muscles.

THE BACK CHAIR
The Back Chair aliows you to sit
comfortably with your spine &
 back muscles in perfect
alignment.

THE FIRST INTELLIGENT CHAIR
Consider the alternative — THE BACK CHAIR, the new chair

designed with one goal in mind, the care of your back, spine,

health & well-being.

REDUCE THE EFFECT OF GRAVITY ON YOUR BACK
If you're sitting regularly in a conventional chair, your lower back
is supporting the total weight of your body, plus additional
weight due to the downward effect of gravity on your body.
No wonder millions of people complain about backaches
every year! Most doctors have long recognized that many back
and neck problems are the result of improper posture when
sitting. Unfortunately most chairs are designed for appearance,
not for the health of your back. The BACK CHAIR'S therapeutic
design was created by a team of designers collaborating with
doctors and physical therapists.

THE BACK CHAIR SOLUTION

Sitting on the BACK CHAIR relieves your back from sup-
porting the total weight of your body by distributing the
weight between your lower back and legs. The BACK CHAIR
design is nothing more than simple common sense. Your legs
support you when standing, your lower back supports you when
sitting — combine them both in a comfortable sitting posture and
you relieve the unnecessary stress on your back. When sitting on
the BACK CHAIR you'll surprisingly feel much more relaxed, you'll

ew concept

ONILY $89°
il Computer desk desigried by

Islanc Computer D=sks, Santa Barbara, CA

sit up absolutely and comfortably straight; and with the pressure
off your lower back you'll breathe deeper with less effort. At home
or especially at work the BACK CHAIR will help you in improving
your posture and enhance your fitness and exercise program
throughout the day. Made of multiple layers cf hardwood with
a final layer of oak, the BACK CHAIR assembtiles in 15 minutes
with a screwdriver. Enjoy one for two weeks as our guest and see
how intelligent chair design can soothe your aching back and
greatly improve your sense of wellbeing throughout the day.

NN BN BN EE B 8 AL COUPON WITH ORDER B Nl /i I BN

SHOP FASTER BY PHONE
1-805-966-7187

Or send a check or your credit card # [Diner's Club, VISA, MasterCard,

American Express| for THE BACK CHAIR @ $89.95 ea. plus $5.95 shipping
{Canadian orders $13.00 shipping). CA residents add 6% sales tax. Sorry
no C.O.D. If not satisfred return within 15 days for a refund (less shipping)

ITEM NO. | QUAN. ITEM PRICE EA. [SHIPPING | TOTAL

825 BACK CHAIR $89.95

STRSHINE COF ShNTR BRRBAIR

816B State Street, Dept. BC989 , Santa Barbara, CA 93101
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Scanners

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

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

NEW! Regency? MX5000

List price $599.95/CE price $379.00
Multi-Band, 20 Channel ® No-crystal scanner
Search ® Lockout ® Priority ¢ AC/DC
Selectable AM-FM modes ® LCD display
World’s first continuous coverage scanner
Frequency range: 25-550 MHz. continuous coverage.
Never before have so many features come in
such a small package. The Regency MX5000
mobile or home scanner has continuous cover-
age from 25 to 550 MHz. That means you can
hear CB, Television audio, FM broadcast sta-
tions, all aircraft bands including military and
the normal scanner bands, all on your choice of
20 programmable channels.

NEW! Regency® MX3000

List price $299.95/CE price $181.00
6-Band, 30 Channel ® No-crystal scanner
Search ® Lockout ® Priority ® AC/DC
Bands: 30-50, 144-174, 440-512 MHz.

The Regency Touch MX3000 provides the ease
of computer controlled, touch-entry program-
ming in acompact-sized scannerforuseathome
orontheroad. Enteryourfavorite public service
frequencies by simply touching the numbered
pressure pads. You'll even hear a “beep” tone
that lets you know you've made contact.

In addition to scanning the programmed
channels, the MX3000 has the ability to search
through as much as an entire band foran active
frequency. The MX3000 includes channel 1
priority, dual scan speeds, scan or search delay
and a brightness switch for day or night operation.

NEW! Regency® Z30

List price $269.95/CE price $179.00
6-Band, 30 Channel ® No-crystal scanner
Bands: 30-50, 144-174, 440-512 MHz

Cover your choice of over 15,000 frequencies
on 30 channels at the touch of your finger.

Regency
MX3000

Regency
MX5000

NEW! JIL SX-200

CE price $264.00/NEW LOW PRICE
8-Band, 16 Channel ® No-crystal scanner
Quartz Clock ® AM/FM ® AC/DC

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

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

Regency® HX1000

Allow 60-120 days for delivery after receipt of
order due to the high demand for this product.
List price $329.95/CE price $209.00
6-Band, 20 Channel ® No Crystal scanner
Search ® Lockout ® Priority ® Scan delay
Sidelit liquid crystal display

Frequency range: 30-50, 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanneris fully
keyboard programmable for the ultimate inversatil-
ity. You can scan up to 20 channels at the sametime.
When you activate the priority control, youautomat-
ically override all other calls to listen to your favorite
tfrequency. The LCD display is even sidelit for night
use. A die-cast aluminum chasis makes this the
most rugged and durable hand-held scanner avail-
able. There is even a backup lithium battery tomain-
tain memory for two years. Includes wall charger,
carrying case, belt clip, flexible antenna and nicad
battery. Reserve your Regency HX1000 now.

Regency® R106

List price $149.95/CE price $92.00

5-Band, 10 Channel ® Crystalscanner ® AC/DC
Frequency range: 30-50, 146-174, 450-512 MHz
Aversatile scanner, The Regency R-108 is built
to provide maximum reception at home or on
the road. Rugged cabinet protects the advanced
design circuitry allowing you years of depend-
able listening.

NEW! Regency® D810

List price $399.95/CE price $244.00
8-Band, 50 Channel ® Crystalless ® AC only
Bands: 30-50,88-108, 118-136, 144-174,440-512 MHz
This scanner offers Public service bands, plus
Aircraft and FM broadcast stations. You can
listen to Bach or a Boeing 747, the Rolling
Stones orthe riot squad, or any of 50 channels.
Plus special direct access keys let you listen to
police, fire, emergency, or any of your favorite
channels just by pushing a button.

Regency® R1040

List price $199.95/CE price $124.00
6-Band, 10 Channel ® Crystalless ® AC only
Frequency range: 30-50, 144-174, 440-512 MHz.
Now you can enjoy computerized scanner ver-
satility at a price that's less than some crystal
units. The Regency R1040 lets you inon allthe
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones.
Programming the R1040 is easy. Merelytouch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 channels.

NEW! Regency® HX650

List price $119.95/CE price $79.00

5-Band, 6 Channel ® Handheld crystal scanner
Bands: 30-50, 146-174, 450-512 MHz

Now you can tune in any emergency around
town, from wherever you are, the second it
happens. Advanced circuitry gives you the
world’s smallest scanner. Qur low CE price in-
cludes battery charger/A.C. adapter.

QUANTITY DISCOUNTS AVAILABLE
Ordertwo scanners at the 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.

Regency
HX1000

Regency
HX650
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OTHER RADIOS & ACCESSORIES

Regency’ C403 Scanner...... $59.00
Regency® Z10 Scanner.. . $149,00
Panasonic RF-9 Shortwave receiver ... $84.00
Panasonic RF-B50 Shortwave receiver. $128.00
Panasonic RF-799 Shortwave receiver ... .......$219.00
Panasonic RF-2600 Shortwave receiver.. .. $199.00
Panasonic RF-2900 Shortwave receiver. $248.00
Panasonic RF-3100 Shortwave receiver. . $279.00
Panasonic RF-B300 Shortwave receiver. . $185.00

Panasonic RF-B600 Shortwave receiver....... .. $429.00
Panasonic RF-6300 Shortwave receiver. ..
Bearcat’ t+ 350 Scanner. ..
Bearcat® 300 Scanner..... 5
Bearcat” 260 Scanner .
Bearcat® 250 Scanner . ...
Bearcat® 200 Scanner..........
Bearcat' 210XL Scanner ...
Bearcat® 20/20 Scanner.
Bearcat® 151 Scanner. e
Bearcat® 100 Scanner .. ................... ..
Bearcat® Five-Six Scanner..... ..
Bearcat® DX1000 Shortwave Receiver. .
Bearcat® Weather Alert............................
Freedom Phone' 4000 Cordless teiephone .....
Fanon FCT-200 Cordless telephone. ... .. .8
SP55Carrying case for Bearcat Five-Six .
MA-506 Carring case for Regency HXGSO .........
FB-E Frequency Directory for Eastern U.S.A. ..
FB-W Frequency Directory for Western U.S.A..
TSG " Top Secret” Registry of U.S. Government Freq,
RRF Railroad Frequency Directory......
ESD Energy Services Directory. .
ASD Frequency Directory for Alrcran Ba

SRF Survival Radio Frequency Directory .......

TIC Techniques for Intercepting Comm. Manuai ... $12.00
CIE Covert Intelligence, Elect. Eavesdropping Man.. .. $12.00
B-4 1.2 V AAA Ni-Cad batteries (set of four) .. ... .. $9.00
B-6 1.2 V AA Ni-Cad batteries (set of four) . ... $12.00
A-135c¢ Crystal certificate . ............... $3.00

AB0 Magnet mount mobile antenna................ $35.00
A70 Base stationantenna ... ......... ... $35.00
Add $3.00 shipping for all accessories ordered at the same time.
Add $12.00 per shortwave receiver for U.P.S. shipping.
Add $3.00 shipping per scanner antenna.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
scanner, send or phone your order directly to our
Scanner Distribution Center” Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax or supply your
tax |.D. number. Written purchase orders are accep-
ted from approved government agencies and most
well rated firms at a 30% surcharge for net 30
billing. All sales are subject to availability, accept-
ance and verification. All sales on accessories are
final. Prices, terms and specifications are subject
to change without notice. All prices are in U.S.
dollars. Qut of stock items will be placed on back-
order automatically unless CE is instructed dif-
ferently. A $5.00 additional handling fee will be
charged for all prepaid orders under $50.00 or
purchase orders under $200.00. Shipments are
F.O.B. Ann Arbor, Michigan. No COD’s. Most pro-
ducts that we sell have a manufacturer's warranty.
Free copies of warranties on these products are
available prior to purchase by writing to CE. Inter-
nationalorders are invited with a$20.00 surcharge
for special handlingin addition to shipping charges.
All shipments are F.QO.B. Ann Arbor, Michigan. No
COD's please. Non-certified and foreign checks
require bank clearance.

Mail orders to: Communications Electron-
ics,” Box 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scannerfor U.P.S. ground
shipping and handling in the continental U.S A.
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 cali and place a credit
card order. Order toli-free in the U.S. Dial
800-521-4414. In Canada, order toll-free by
calling 800-265-4828. Telex CE anytime, dial
810-223-2422. If you are outside the U.S. or in
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics!

1 Bearcat is afederally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
f Regency is afederally registered trademark of Regency
Electronics Inc. AD #031584A
Copyright ©°1984 Communications Electronics

OrderToll Free...call

1-800-521-4414

™

4l COMMUNICATIONS
ELECTRONICS™
Consumer Products Division

818 Phoenix [1 Box 1002 U Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE 800-521-4414 or outside U.S.A. 313-973-8888
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YOUR OWN COMPUTER

What to look for in accessories and software for your personal
computer, and what's new in portable and totable systems, are
among the highlights of this special section.

61 DON'T GET STUCK. Herb Friedman
64 PORTABLES AND TOTABLES. Herb Friedman
67 WHAT'S NEW IN PRINTERS. Marc Stern
73 GADGETS AND GIZMOS. Herb Friedman
76 WORKING WITH DATABASES. Herb Friedman
TECHNOLOGY & vipEO ELECTRONICS
Tomorrow’s news ana technology in this quickly changing industry.
David Lachenbruch
10 SATELLITE/TELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen
BUILD THIS 47 HOME CONTROL COMPUTER
This device lets you put your appliances under computer control,
without tying up your personal computer. Steven E. Sarns
56 VIDEO TEST GENERATOR
Part 2. A low-cost. general-purpose video test generator that you
can build. Gene Roseth
83 NO MORE WRONG NUMBERS
Part 2. We continue our look at a handy accessory for keeping
those annoying. unwanted calls away. Gary McClellan
CIRCUITS AND 39 New IDEAS
COMPONENTS A light-sensitive timer.
40 DRAWING BOARD
Generating sinewaves with the 4018. Robert Grossblatt
45 DESIGNER'S NOTEBOOK
Low-voltage amplifier circuits. Robert Grossblatt
89 DESIGNING WITH LINEAR IC'S
The debut of our new back-to-school series. Joseph J. Carr
96 HOBBY CORNER
How to test transistors. Earl “Doc” Savage, K4SDS
98 STATE OF SOLID STATE
Making true RMS measurements. Robert F. Scott
VIDEO g9 SERVICE CLINIC
VCR control circuits. Jack Darr
107 SERVICE QUESTIONS
Our service editor solves technician's probiems
RADIO 106 COMMUNICATIONS CORNER
RF power measurements. Herb Friedman
EQUIPMENT 22 Bak Model 1822 Universal Counter
REPORTS 29 Heath EE-3202 CMOS Digital Techniques Course
DEPARTMENTS 4 Advertising and Sales Offices 12 Letters
144 Advertising Index 114 Market Center
8 April 1 What's News 110 New Books
4 Publisher’s Letter 112 New Literature
145 Free Information Card 43 New Products

ON THE COVER
Owners of personal computers
know that one of the natural uses for
those devices is as a controller for
the appliances, lights, or what have
you in your home. But if you use it for
that, your computer can not be used
for any other task at the same time.
This month we show you a way
around that problem—a computer
that you can build that's specifically
for use as a controller. The story be-
gins on page 47.
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NONINVERTING
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Y

KNOWING ABOUT LINEAR IC’s and how to use
them in your designs can greatly improve your
enjoyment of electronics. But if you missed out
on learning about those devices, where can you
get the information you need to use them suc-
cessfully? One place is in our new back-to-
school series on designing with linear IC’s. It all
begins on page 89.

COMING NEXT MONTH
On Sale April 19

e Automotive Exhaust Analyzer.
A unique device to help get your
car ready for those tough emis-
sions tests.

® 3-D TV. Alook at what's coming-in
3-D television.

¢ Home Control Computer. Part 2
of our build-it-yourself computer.

e And lots more!

Radio-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications. Inc.. 200 Park Avenue South,
New York. NY 10003 Second-Class Postage Paid at New
York. N.Y. and additional mailing offices. One-year subscrip-
tion rate; US.A. and U.S. possessions. $14.97, Canada.
$17.97. Other countries. $22.47 (cash orders only payable in
U S A_currency) Single copies $1.75. ¢ 1984 by Gernsback
Publications, inc All rights reserved Printed in U.S.A.

POSTMASTER: Please send address changes to RADIO-
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A stamped self-addressed envelope must accompany all
submitted manuscripts and/or artwork or photographs it their
return 1s desired should they be rejected. We disclaim any
responsibility for the loss or damage of manuscripts and/or
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As a service to readers. Radio-Electronics publishes available plans or information relating to newsworthy products. techniques and scientific and technological developments. Because of possible
variances in :he quality and condition of materials and workmanship used by reacers. Radio-Electronics disclaims any responsibility for the safe and proper functioning of reader-built projects based
upon or from plans or information published in this magazine.
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About “Your Own Computer”®

“Your Own Computer” has appeared as a special section in
Radio-Electronics, twice a year, for the past several years. It
has ranged from as small a section as 16 pages to as large a
section as 101 pages.

We know from the mail that our editors received that there is
great reader interest in personal computers and we intend to
continue our coverage of the subject.

However, instead of occasional, large-space sections, we will
report on a regular, consistent basis with 16-page units in every
issue of Radio-Electronics.

| want to emphasize that this will be an expansion of our
editorial content; a bonus to Radio-Electronics readers over
and above the regular features to which they are accustomed on
every facet of the fast-moving world of electronics—video,
computers, stereo, MRQO, servicing, and technology.

So, starting next month, in the May issue of Radio-
Electronics, you will find a special 16-page tear-out section
titted, “ComputerDigest”. It is a complete magazine within a
magazine.

It's entirely possible that continued reader response may
encourage us to convert this section into a separate magazine
rather than an insert within the covers of Radio-Electronics.

So watch for Volume | Number | of “ComputerDigest”. We
think you'll like it!

And this month, enjoy “Your Own Computer”.

/M/% STl
LARRY STECKLER
Publisher
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TE 2213A/2215A THE PERFORMANCE
60 MHZ OSCILLOSCOPES PRICE STANDARD

Tek’s best-selling
60 MHz scopes:
Now 25 ways better for
not a penny more!

Now Tek has improved its
2213/2215 scopes with brighter
displays. Greater accuracy.
And more sensitive triggering.
At no increase in price.

The 30 MHz 2213 and dual time
base 2215 have been the most
popular scopes in Tektronix
history. Now, Tek
introduzes an ‘A"
Series Jpdate with 2213A, $1450* for
more than 25 speci- 1 . the 2215A. Or, step
ficatior and feature  § B | o IR up to the 100 MHz
enhancements — 2235 for just $1650™!
things “ou have You can order, ob-
asked for such as tain literature, or
single sweep—all get expert tech-

giving these scopes the final measure
of convenience.
Triggering, sweep accuracy,
CMRR and many more major
specifications are better than ever.
Check the performance chart: not
bad for scopes already considered
the leaders in their class!
The price: still
$1200* for the

included at no nical advice,
added cost. through Tek’s
A brighter National Market-
display and ne ing Center.
vertical ampli- Direct orders
fier design _ Tektronix 2215A include oper-
provides sharp, ator manuals,
crisp traces. necHicatic -— " ' . two 10X probes,
That makes the 2213A/ enhancement 2213/2215 “A” Series  2213/2215 15-day return policy,
2215A a prime candidate  CRT brightness 14 kv accel. potential 10 kv accel. potential world-wide service back-
for tasks like TV trouble- Vertical accuracy 3%, 0°to 50°C 3%, +20°10 30°C up and comprehensive
shootir;g and testing, Chop rate 500 kHz 250 kHz 3-year warranty.
where fast sweeps are Input capacitance 20 pF 30 pF .
typical. CMRR 10101 at 25 MHz 1010 1 at 10 MHz Talk to our technical
New features include Channel isolation 100:1 at 25 MHz Not specified experts.
10 MHz bandwidth limit A Trigger sensitivity (inf) 0.3 div at 5 MHz 0.4 divat 2 MHz Call toll-free:
switch, separate A/B TV triggering 1.0 divcompos. sync 2.0 div compos. Sync 1-800-426-2200
dual intensity controls Sweep accuracy (in 10X) 4%, 15°to 35°C 5%, 20° 10 30°C
(2215A only), and power-  Delay jitter 20,000 10 1 (2215A) 10,0000 1 (2215) Ext. 153.
on Iight: addmons custom- 10,000 to 1 (2213A) 5,000 t0 1 (2213) In Oregon call collect:
ers have suggested for  ModorRange 1o &L (503) 627-9000 Ext. 153.
-
Tektronix

COMMITTED TO EXCELLENCE
‘Price FOB Beaverton, OR
All scopes are UL Listed and CSA
approved. 3-year warranty includes
CRT and applies to 2000 family oscilio-
scopes purchased after 1/1/83

Copyright ©1984, Tektronix, Inc. Al rights reserved. TTA-438
www.americanradiohistorv.com
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

DIGITAL TV
DELAY?

The planned introduction of digital television sets in the United States this year could stretch
owtinto 1985. ITT Semiconductors is said to be behind schedule in delivering the VLS! IC's. At
least some of the delay is attributed to the fact that American manufacturers wanted such
special features as automatic tint-correction and comb filter as part of the special NTSC-
system IC. The two manufacturers known to be planning to field digital sets—General Electric
and Zenith—say there's still hope they'll introduce the sets late this year, but full-scale
deliveries may not start until 1985.

GERMAN TVs—
MADE IN U.S.

The newest American TV brand name is an old familiar German one—Grundig. An American-
owned firm, Display Devices, Inc., has purchased a former TV-cabinet plant in Monticello, IN
fram RCA and will assemble color-TV sets from modular kits produced in Germany by
Grundig, one of Europe’s largest television manufacturers. The company will specialize in
deluxe sets, priced in the same range as those from Sony, JVC, and Mitsubishi. it plans to
have a capacity of 120,000 sets a year to start. Grundig will be the 13th foreign brand to have
assembly operations in the U.S.—all of the others are Japanese, Korean, or Taiwanese.

“NEW LOOK”
FOR TV

RCA has revealed a two-step plan to change the appearance of the television set in the United
States. Though the Japanese were first to announce the FST (Flatter Squarer Tube), a tube
with a flatter faceplate and squared-off corners, RCA has outlined the American appreach to
the new look—and it will make the transition in two steps. The first step will be squaring off the
cerners without flattening the faceplates, with new versions of the 25-, 19- and 13-inch tubes in
completely rectangular shapes—measured diagonally as 26, 20, and 14 irches. These FS
(for Full Square) tubes will be followed by two new tubes to be called SP {Square Planar). The
SP tubes are computer-designed and have a surface that appears flat, but actually is in the
shape of a plateau when viewed in profile. RCA will make SP tubes available in 27- and 20-
inch sizes.

The FS tubes, whose faceplates have the same curvature as today’s tubes, will start
appearing in TV sets this 'summer. RCA thinks that the introduction cf the new tube sizes
maans the end of the line for the 25-inch tube in 1986 or 1987, while the 19-inch will last a little
longer because it will fill a need in the more price-competitive smaller-screen area.

VHS vs. BETA

Although Sony claims that the Beta format is increasing its share of the market thanks to the
new Beta Hi-Fi sound system, the VHS format appears to be gaining new adherents in the
VVCR-format race. The two developers of the competing Video-2000 format in Europe—Philips
and Grundig—both will be introducing VHS recorders there this year. Sanyo, a pioneer Beta
fellower, already is producing VHS recorders through its subsidiary, Tokyo Sanyo, which is
making them for sale under the Fisher label. Zenith, which has been marketing Sony-made
Beta VCR’s, is expected to add VHS recorders this year. Toshiba, a pioneer in the Beta group,
will make VHS recorders in Europe for sale there. And another Beta proponent, NEC,
prabably will add VHS soon. Sony, the inventor of Beta, says it will not succumb to VHS fever
and will continue to field Beta recorders only, although it manufactures cassettes for both Beta
and VHS formats. VHS recorder sales outnumber Beta by at least three to one.

DBS GETS
STARTED

The first direct-to-home satellite broadcasting system, owned by United Satellite Communica-
tions Inc. (USCI), is now transmitting to homes in the East and Midwest. The initial
transmissions are on three channels, to be increased to five, on a monthly subscription basis.
Radio Shack is the exclusive sales agent for the receiving equipment, which it sells for $750
installed (including a four-foot dish) if the buyer subscrites for at least one year's service at
$29.95 monthly. Radio Shack will also lease the receiving systems at $300 for installation plus
$39.95 monthly for one year (reception service included). RCA Service Co. is handling
installation and service. R-E
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©1963 John Fluke Mig. Co., Inc. Al rights reserved

The Digital
vs. Analog

battle is over.
$ 8 5* buys you the new champion.

The new Fluke 70 Series.

They combine digital and analog displays for
an unbeatable two-punch combination.

Now, digital users get the extra resolution of a
3200-count LCD display.

While analog users get ananalog bar graph for
quick visual checks of continuity, peaking, nulling
and trends.

Plus unparalleled operating ease, instant
autoranging, 2,000+ hour battery life and a
3-year warranty

All'in one meter

Choose from three new models. The Fluke
73, the ultimate in simplicity. The feature-packed
Fluke 75. Or the deluxe Fluke 77 with its own
multipurpose protective holster and unique
“Touch Hold" function (patent pending) that cap-
tures and holds readings, then beeps to alert you.

Each is Fluke-tough to take a beating.
American-made, to boot. And priced to be, quite
simply, a knockout.

For your nearest distributor or a free brochure,
call toll-free anytime 1-800-227-3800,

Ext. 229, From outside U S., call 1-402-496-1350, Ex. 229.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Fluke 73 Fluke 75 Fluke 77
$85° $39* $129
Analog/digital display Analog/dig-tal display Analog/digital displa

Volts, ohms, 10A, diode
test

Autorange

0.7% basic dc accuracy
3-year warranty

Volts, ohms, 10A, mA,
diode test

Audible continuity
Autorange/ ange hold
0 5% basic de accuragy
2000+ hour battery life
3-year warranty

*Suggested U S fist price, effective October 1, 1983

FLUKE]

Volts, ohms, 10A, mA,
dodetest
Audible continuity
Autorange/renge hold
0.3% basic dc accuracy
3-year warranty
Multipurpose holster
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HAVE A
© 9 60 NICE DAY
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COOL IC’S

A major advance in semiconductor cooling techniques was announced last month by
YoYodyne of Los Angeles. The encapsulating material of the semiconductor is cast with a
series of channels buried inside it. All the channels are interconnecting and join a pair of
common input and exhaust fittings at one end of the IC (see above). A small gate valve is
incorporated in the device and it controls the flow of coolant being pumped through the IC by a
compressor located on the circuit board. YoYodyne claims that one compressor can ade-
quately cool up to twelve standard 7400 series IC's and that power requirements are minimal,
although the special compressor used in the new technique requires a separate three-phase,
440-volt line.

The actual coolant can be as simple as distilied water, but a special fitting is needed if a
pressurized refrigerant such as freon is used. Prefiminary literature from YoYodyne indicates
that the results of supercooling have produced dramatic results. A standard 78-series regula-
tor didn't fail until over three hundred amperes were drawn from it. That was accomplished by
using liquid nitrogen as a coolant, and YoYodyne was quick to point out that the techniques
involved were still “in the early experimental stages.’

CALLING DICK
TRACY

Rumors that have been flying around the computer industry for months were confirmed at last
November's Comdex show in Las Vegas. A new breakthrough in ULSI (Ultra Large Scale

Integration) fabrication techniques has produced a new computer. All the circuitry needed for
the device is contained on one chip that is housed in a package that measures less then Va-
inch square. The display is an improved version of the LCD's currently being used in miniature
TV sets. The increased efficiency of the new LCD’s, however, has made possible resolution
fine enough to feature an 80 x 24 character display, with each character being formed by an
impressive 18 x 26 matrix. The keyboard for the new computer is similar to the ones found on
the calculator watches, and features 56 keys for input of a complete ASCIl character set
including upper- and lower-case letters. Because of the single IC design, the computer
measuresonly 1 x 2inches. Itis powered by body heat, with a silver-oxide battery for memory
backup. Dubbed the Wrist Computer, it is available with either a stainless steel or brushed gold
finish. An executive, deluxe model is planned that will have all of the above features as well as
a numeric keypad and ten user-definable keys.

NICE DAY

The American National Standards Institution has announced the introduction of anew symbol
to be incorporated in the standard ASCII character set (see above). The code will be 96
decimal or $60h. A spokesman said that this was only the beginning of a new series of
characters to be introduced over the next year or so.

QUICK NOTES

Sosy Corporation has announced a working prototype of the long expected “TV on a chip.”
At the present time the prototype IC measures 2 x 3 feet, and is 6 inches thick.

The FCC is considering standards for stereo CB-transmission.

BCB has introduced a new series of fast-recovery diodes designated the FR4000 series.
Those are special application parts that feature two paralleled inverted diodes on the same
substrate. As a result they will pass current in either direction and BCB engineers claim that
new doping techniques make the voltage drop across the diode less than one microvolt in
either direction

Ball Labs has announced the discovery of a new atomic particle, the anti-neutrino.
According to the report issued by the researchers, the particle has all the characteristics of the
neutrino but is opposite in charge. R-E
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Do your skills suffer
from half-life crisis?

FUNDAMENTAL ELECTRONICS

A complete six-course core curriculum
covering DC and AC Electronics, Semi-
conducto-s, Electronic Circuits, Electronic
Communications and Test Instruments.

DIGITAL AND MICROPROCESSORS
Six comprehensive courses spanning the
spectrum of Microprocessor Technology.
From Digital Technigues through Micro-
processors to the latest in Voice Syn-
thesis.

ADVANCED MICROPROCESSING

A valuable course in advanced 16-bit Mi-
croprocessor Technology. Course uses a
new state-of-the-art trainer that becomes
a fully capable 16-bit computer.

ROBOTICS TECHNOLOGY

A complete, comprehensive education in
robotics theory and applications. Train on
“HERO 1, a mobile programmable robot
with arm, gripper, voice and sensors.

INDUSTRIAL ARTS

Seven exceptional courses for overview,
or beginning training: Soldering. Printed
Circuits, Concepts of Electricity or Micro-
processors plus Automotive Electronics
and Ignition Systems.

Heathkit

Five years is the average half-lif2 of technical information.
Skill upgrading is critical because, every five years, half of you?‘ i
electronics skills can become outdated. But Heathkit/Zenith
Educational Training Systems will put you back in the lead. We've
helped thousands keef pace with high-tech self-instruction
courses. From fundamentals to state-of-the-art. Learn more about us.
We can pull yo a4 through the haif-life crisis.

COMPUTER
PROGRAMMING/OPERATING
SYSTEMS

Eight courses on operating systems and
languages: MS-DOS, CP/M, Assembly,
BASIC, MBASIC, Pascal, FORTRAN and
COBOL.

ADVANCED ELECTRONICS

Eight advanced courses: Op-Amps, Ac-
tive Filters, IC Timers, Phase-locked
Loops, Opto-Electronics, Fiber Optics,
Passive and Transistor Circuit Design.
Come up to speed by building actual
working circuits.

NEW VIDEO HIGH TECH COURSES

Send for our brochure of new High Tech
Video Training Courses. Fully animated
courses demonstrate complex concepts
in a step-by-step approach. Can be used
with compatible course texts and trainers
for hands-on learning. A bold, new ap-
proach to technical training!

TOTAL SUPPORT MATERIAL

Heathkit/Zenith builds its own course-
compatible trainers for hands-on learning
reinforcement. And we're the only leading
education group that manufactures a fuil
line of computers and peripherals.

l-_____—_———————'__———_'l

Heathkit/Zenith Educationat Systems is a division of

ED-209

| Don't let your technical skills fall behind. |
..JM ] Send for our free Education Catalcg. Check the
W boxes that match your needs.
__}:/—3 FUNDAMENTAL ELECTRONICS ADVANCED ELECTRONICS
= DIGITAL AND MICROPROCESSOR COMPUTER PROGRAMMING [
" ADVANCED MICROPROCESSING INDUSTRIAL ARTS I
s i ROBOTICS TECHNOLOGY NEW VIDEO COURSES
.—bf COMPUTERS OR TEST EQUIPMENT ALL COURSES |
s = Mail to: Heathkit/Zenith Educational Systems
;‘ - Heath Company, Dept. 020-166 |
e | Benton Harbor, M| 49022
l Name _ — _ i
J Address S _ |
I City e — el I
i State - ___Zip — . | {

Heath Company, Benton Harbor, Mi 49022
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SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

RADIO-ELECTRONICS

AROUND THE
SATELLITE
CIRCUIT

Scientific-Atlanta has introduced a dual-beam prime-focus feed assembly designed to
receive simuitaneous signals from two adjacent C-band satellites spaced 3° or 4° apart. The
new dual-beam device, which can be used with 4.6- and 5-meter earth stations, allows single-
dish reception from Satcom HIR and Galaxy |, the major cable programming birds.

Paradigm Manufacturing has incorporated an innovative hub design and rib configuration
in its new 3.8-meter aluminum-mesh antenna. The new design is said to improve structural
integrity and reduce weight. A redesigned LNA tube support increases rigidity and reduces
noise temperature and side lobes for the polar-mounted, eight-rib unit. (Paradigm Manufactur-
ing, 6911 Eastside Road, Redding, CA 96001}).

National Microtech has introduced the Apollo Elite receiver/dish-rotator system. The
receiver and the rotator-control units feature individual microprocessors and an infrared
remote-control unit with a 25-foot range (see photo). All remote command functions can be
sent to either the receiver or rotator control units. Thus, you can mount one unit at each of two
TV's and use your remote control at either location tochange the channel, volume, antenna, or
audio fine tuning. The system can be programmed for up to 100 satellite locations. (National
Microtech, PO Drawer E, Grenada, MS 38901)

Ka-BAND BIRD

Hughes Communications has asked the FCC for permission to build and launch two Galaxy
satellites using the Ka-band (30 GHz), a virtually unused part of the spectrum that could
handle several times the capacity of current birds. The $450 million Hughes system has a
1988 timetable and will mainly be used for teleconferencing, data transmission, and paging/
signalling services. The medium-powered satellites would send signals to two-meter dishes
via “spot beams” aimed at 150-mile radius areas around 16 major cities.

SATELLITE-
PHONE

“Personal Satellite Phone," a five-pound cordless communicator, has been proposed as a
system to take advantage of two electronic rages: portable phones and satellite transmission.
Skylink Corp., a Colorado firm, is seeking FCC authorization to develop the service that will
use a high-powered satellite to relay voice and data signals from Personal Satellite Phones
into the conventional phone system. Skylink sees the system as one which will let people talk
from vehicles as well as from remote areas. The Skylink system could be {aunched by 1987.
(Skylink, 3000 Pearl St., Boulder, CO 80301).

VIDEO
RETRIEVAL
SYSTEM

Warner Electronic Home Services hopes to launch a video-on-demand retrieval system in
Pittsburgh by mid-1984. The service, a spin-off of Warner Amex Cable’'s QUBE interactive
technology, would offer text as well as full video images that could be requested by viewers
using a hybrid arrangement involving phone lines and cable-TV circuits. Videodisc players at
the cable-TV offices would feed short programs—including music-video clips, teleshopping
demonstrations and oher material—directly into customers' homes. R-E
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The Bearcat DX1000
makes tuning in London

as easy as dialing a phone.

Direct access keyboard tuning
brings a new level of simplicity
to shortwave radio. With the
Bearcat® DX 1000, dialing in the
BBC in London is as easy as
dialing a telephone. And you can
switch from the BBC to Peruvian
Huayno music from Radio Andina
instantly. Without bandswitching.
Featuring the innovative
microprocessor digital technology

scanning” during key openings.
The digital dis-
play measures
frequencies to |
1 kHz, or at the
touch of a but-
ton, doubles as
a two time zone, 24-hour digital
quartz clock. A built-in timer
wakes you to your favorite
shortwave station. Or, it can be

made famous by Bearcat scanner Il programmed to activate
radios, the DX 1000 covers 10 kHz |j peripheral equipment like a tape

to 30 MHz continuously, with PLL
synthesized accuracy. But as
easy asitistotune, it has all

the features even the most
sophisticated “DXer" could want.
10 memory channels let you
store favorite stations for instant
recall—or for faster “band-

”# 2 3 5w womomowow

I recorder to record up to ten

H different broadcasts—any

ii frequency, any mode—while you
are asleep or at work.

The DX 1000 also includes
independent selectivity selection
to help you separate high-
powered stations on adjacent

frequencies. Plus a noise blanking
system that stops Russian
pulse radar interference.

There's never been an
easier way to hear what the
world has to say. With the
Bearcat DX 1000 shortwave
radio, you have direct access to
the world.

For the name of your
nearest retailer dial toll-free . ..
1-800-SCANNER.

Frequency Range: 10 kHz to 30 MHz continu-
ously. Tuning: Direct keyboard entry, selectable
3 or 24 kHz per revoluticn knob tuning, or manual
step tuning in seiectabla 1-99 kHz steps. Sensi-
tivity: 1.0 uV AM, 05 vV CW/SSB/FM, 1.6-30
MHz. Image and IF Rejection: 70 dB or more.
Memory: 10 frequency capacity. Frequency
Stability: Better than 100 Hz after warm-up.
Modes: AM/LSB/USB/CW/FM. AGC: Select-
able Fast/Slow release times. Filter Bandwidths:
2.7 kHz, 6 kHz and 12 kHz Filter Selection
independent of Mode.

Beancat DX 1000

shortwave radio.
Direct Access To The World.
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LETTERS

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

O000O0PS!

For those of you who want to order a
kit of parts for the MHD generator that
we described in our February issue,
the correct address is: Images Co., PO
Box 313, South Richmond Hill Station,
Jamaica, NY 11419. (The address
given in the Parts List had the box
number omitted.)

Readers: don't forget to let us know
about your results with MHD genera-
torst—Editor

Sinclair ZX81 and the Timex/Sinclair 1000.

Although those computers provide a total
of 24 lines on the screen, the lower two are
reserved for inputs and reports, unlike several
other home or hobby computers. The 22 re-
maining lines are often just one or two lines
short of what a programmer would like the
computer to display.

The short program below will result in
screen printing on the bottom two lines, lines
22 and 23 in the Sinclair line-numbering
method, which numbers the top line as “@".
The first two statements provide the text input
for lines 22 and 23 respectively. Warning: nei-

(N+1)
9004 NEXT N
9005 FOR N = Q0TO LEN B$ —1
9006 POKE (760 + N+ PEEK 16396
+256*PEEK 16397), CODE B$S
(N-1)
9007 NEXT N
If the display on line 22 only is wanted,
delete statements 9001, 9005, 9006 and
9007. If line 23 only is wanted, delete state-
ments 9000, 9002,9003, and 9004.
The computer will probably crash if either
line of text exceeds 32 characters, or if any
character is used that takes up more than one

RADIO-ELECTRONICS

-
N

ther text can exceed 32 characters in length. space. Thus, characters like " ", the quote

9000 LET A% = "(INSERT TEXT FOR image, and **, the exponent operator, cannot

SHORT PROGRAM LINE 22)" be used.
Radio-Electronics, my favorite hobby 9001 LET B$ = "(INSERT TEXT FOR This method of obtaining screen printing on
magazine, has given me so many usable LINE 23)" the bottom two lines is much simpler than
ideas that | would like to pass on an item that 9002 FOR N = @ TO LEN A$—1 poking the print-position system variable,

may be of help to those who, like me, are still
learning how to write good programs for the

9003 POKE (727 + N+ PEEK 16396 +
256*PEEK 16397), CODE A$

THEIC
_TEST CLIPS
CHIP-CLIP

16398, 16399, as hinted at by the ZX87 man-
ual. Note that this program does not POKE

CIRCLE 54 ON FREE INFORMATION CARD

WTCPR $77.50

Safe for IC soldering. Closed loop, low-voltage circuit
automatically controls output. 700 F 1/16™ screwdriver tip
provided. 600 F and 800 F tips available. Power unit has
non-heat sinking iron holder. storage tray for extra tips
and tip cleaning sponge with receptical. Send for free
W.S. Jenks & Son electronics tool catalog for complete
accessories.

® Snap Ring Action

® Secure Positive Contact
s ¢ Gentletothel.C.
SIS IS e Hard Gold Plated Contacts
2024 West Virginia Ave. NE 1 e High Dielectric Nylon Body
Washington, D.C. 20002 e Connector Compatible

TOLL-FREE ORDER LINE: 1-800-638-6405 I

Please send the indicated material

____Weller WTCPR Soldering Station @ $77 50 I
FREE W S Jenks & Son 84 Catalog

Unlike “clothespin” type test clips which can stress IC’s and even
accidentally loosen or extract them, the CHIP-CLIP attaches by means of a
snap-action locking ring that ensures reliable contact but with virtually no

B oreskvoney oo t he device under test. The clamshell design is spring loaded i
o Am E stress to the device under test. The clamshell design is spring loaded in

FREE CATALOG' I a‘-':‘:s‘e’c""“ ===Vl —‘E::) ® I outward direction instead of inward. Spacing in the “open’’ position is just

OverioojpagesiWide]selection = - enough to allow the CHIP-CLIP to be placed over the IC without any stress

to the chip. Molded separators eliminate shorts between legs. Simply slide
the locking ring down to snap the CHIP-CLIP into its closed position.

» DTI CORPORATION
ELECTRONIC TOOLS & ACCESORIES

2-05 Banta Place - Fair Lawn-NJ-07410-USA Tel:201-796-1720

of tool sets. test equipment. Signature
soldering and desoldering Name I
equipment, telecommunica- I Address

tions and specialized elec- City State Zip
tronics assembly tools. VA residents add 4% tax DC residents add 6% tax
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The complete library

of replacement semis.

ECG212L
Suggested Price $3.25

'ECG
Semiconductors

Master Replacement Guide

® Entertainment ® Industrial ® Commercial
® Equipment Maintenance and Repair

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

it i distributor. For his name and number, call 1-800-225-8326 toll-free
If It s. ECG, It fits' (in Massachusetts, dial 1-617-890-6107). Or just send $3.25 for
And |t WOor ks. your ECG Master Guide to Philips ECG, Inc., Dept. RE,

70 Empire Drive, West Seneca, NY 14224.

PhilipseCG

A North American Philips Company CIRCLE 47 ON FREE INFORMATION CARD
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the D_FILE system variable, an action that
the manual warns against, but finds the
D_FILE start address and then pokes the de-
sired character codes into the addresses of
the display file proper.

Any report from the computer will overwrite
the first several characters of line 23, which is
only occasionally a problem when a program
isrun. If the program here is typed in for a test
by itself, a program line such as PAUSE 4E4
can be added. Then pressing any key except
sHIFT will “unlock” the computer and display
the overwriting report.

If printout on lines 22 and 23 is used several
times in a program, it might be best to use
statements 9002 through 9007 as a sub-
routine. Don't forget to add the RETURN
statement. The main program would then
need only statements 9000 and 9001. If one

or the other, only, of the two lines is wanted at
a particular place in the program, the empty
string can be the text for the unwanted line.
H. E. FELLHAUER

Mabank, TX

NEED FULFILLED

Congratulations to you and your publica-
tion for remaining a magazine dedicated to
the electronics enthusiast and not going the
way of all the other electronics publications
(into computers).

This is the first time that | have ever written
to a publication in this way, and | will say that if
your publication changes over to computer
articles, or leans heavily toward computer cir-
cuitry .and accessories, then | will cancel my
subscription.

Computers have a place in our society, but

pan-

g

What fits in your pocket...gives fast,
simple 16-channel Logic Analysis
...and costs only $150.00?

The all new LM-2A 16-Channel
Logic Monitor...the smallest, most
compact, easy-to-use logic test
instrument available today. With
input impedance of over 1 MQQ, the
LM-2A simultaneously monitors
logic states of 8, 14 and 16-pin DIP
ICs or up to 16 physically inde-
pendent points in a circuit.

ANALYSIS

FORLESS

Flip a switch and monitor TTL or CMOS logic levels. Turn a thumb-
wheel and select 1V through 9 V thresholds for DTL, HTL, RTL
and other non-standard logic levels. Fast, instant readout from 16
individually numbered high intensity LEDs.

Why use klutzy meters? The new LM-2A is small...easy-to-use...
saves time and money...and makes troubleshooting

multifamily logic systems a breeze.

Want to know more about the all NEW LM-2A?

Call Today, Toll Free.

CUIA

GLOBAL SPECIALTIES

CORPORATION

70 Fulton Terr. New Haven, CT 06509
(203) 624-3103 TWX 710-465-1227

OTHER OFFICES:

San Francisco (415) 648-0611, TWX 910-372-7992,
Europe: Phone Saffron-Walden 0799-21682, TLX (851) 817477

Call toll free for details 1-800-243-6077 during business hours (.s.T)
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let the others in the electronics field go that
way—as most of them have done.

This country needs a publication like yours,
so that the younger generation has a place to
learn and experiment with the many projects
that your magazine has published in the past
and, | hope, will continue to print.

| have enjoyed the many articles printed
over the years, so please continue that way
and thanks for a job well done.

RONALD STORCK
Dallas, PA

TRANSIENT SUPPRESSOR

In reference to the “Transient Suppressor”
article in Radio-Electronics, September
1983: That item sounds like a good thing to
have; however, [would like to discuss a safety
problem. The article shows the line neutral,
the white wire, being switched by the relay.
That is an extremely unhealthy practice. The
hot side of the line, the black wire, remains
unswitched as shown in the article. Even
though the device has its current path inter-
rupted by the relay, whatever is plugged into
the receptacle still has full line voltage from
the hot (black wire) side of the line. An acci-
dental ground path through a person who
believes that the device is off can occur even
when relay RY 1is unlatched. The suggestion
of adding an on/orF switch in the article fur-
ther increases the chance of an electric
shock.

| would suggest that both sides of the line
be switched by RY 1 using a similar relay, but
having an extra set of contacts. The ground
wire, of course, should be carried through the
suppressor uninterrupted.

If you do not want to change the relay type,
then at a minimum the builder should be very
careful to keep the hot (black wire) side of the
line and the neutral (white wire) side of the
line functions consistent with standard wiring
practices—that is, not switching the neutral.
Good wiring practices in dwellings, and elec-
tric codes, should be thought about when
distributing line current-around places where
we work and five. Safety first, etc.

STUART MARCINIAK
San Francisco, CA

AUDIO TAPES

In reference to ‘Audio Tapes—How Dif-
ferent Are They?” in the November 1983 Ra-
dio-Electronics, that article is very mislead-
ing. The main difference in cassette tapes is
not the tape. but the mechanics of the cas-
sette—the little wheels that start to squeak.
Take a look at the tape-head pressure me-
chanics. Will it fall apart or wear out? Those
are the big differences.

One of the companies mentioned in your
article will just disappear if you try to get re-
placements for bad junk.

GUS OSITIS
Orinda, CA

THE 55-MILE-PER-HOUR SPEED
LIMIT

In reading the letter from Mr. Raymond
Kostanty (“Letters,” Radio-Electronics,
November 1983), | find myself a bit miffed at
an over-simplistic view of the 55-mile-per-
hour speed limit and its “minimal” benefits. |
feel that this department would be far better
serving to your readers if the content were
kept to matters concerning the industries and

continued on page 20



BECKMAN Circuitmate® DMM

MODEL DM73

S 7295 N it

® Smallest digital multimeter on the market. Probe- :
style design makes it ideal for 1zking measurements in
hard-to-reach tes! areas

B&K PRECISION

100 MHz FREQUENCY COUNTER  ouR pRiCE

MODEL 1803 s 50
—— - REG. $169.95 144
i W ® 5 Hz to 100 MHz range ® & digit LED
display ® Leading zero blanking @ Low pass
filter @ BNC Connector Input ® Overfiow
lndciﬁator ./ABCa ot it v fudae cried'lh Model
e Charger, aptor inciudad wi ode
—)  1g03? ’
NTSC COLOR BAR GENERATOR
MODEL 1251
REG. $995.00
OUR PRICE

‘849°s

® Generales a wide variety of test signals and patterns for comprehznsive testing.
servicing and adjustment of virtLatly all types of television and video equipment

® Video patterns include standerd NTSC color bars, -IWQ. and stairzase at two levels
of burst phase chrominance ® 2 full assoriment of convergence pa terns, raster
colors gated or full field multiburst.

BP DIGITAL

CAPACITANCE METER

® Auto-decimal.

FORDHAM

550 MHZ
FREQUENCY COUNTER

teseeTI N ro T

MODEL DCM-601
REG. $149.95

®  GOurPRICE

| OUR PRICE
dn i $ 995 MODEL
79°° 12 4499
L] Dngntal display easy and corre‘l REG $199.95

readout @ High accuracy. 100 F o 8-digit high frequency counter with a
05% e LSlI-circuit provides hi h swilch selectable input using single

reliability and durability ® LCD cisplay NC e Complelely assembled @ Pre-
provides low power consumption, Calibrated. Pre-tested.

FLUKE 70 73

e Analog Display ® Rotary Knod

® Voits AC & DC # Resistance 032 Mg s m
® 10 Amps & Diode Test ® 32C0

Counts @ Fast Autoranging ® Function

Annunciators in Display ® Power-

Up Seif Test ® 2000+ Hour Bamery Lilfe
w/Power Down Sleep Mode" @ New
Test'Leads ® VDE & UL Approval

75

39900

® 0.5% Accuracy ® Manual or Autorange
® Manual or Auforange e 10 A + 30()mA Rance
® 10A + 300 mA Range ® Beeg {
® Beeper [ * ‘Touch—Hold Functinn

#0.7% Accuracy
® Autorange Only
® 10 Amp Only

® (3% Accuracy

@ Master Charge  N'Y. State

s 7995 MODEL

364 5\
T & 3'>-digit, pocket-size multimeter ®

® 3'2-digit, pocket-size muitimeter @

0.8% Vdc accuracy e diode test ® hFE
test ® conductance & 10 amps AC and
DC ranges ® Autopolarity ® Auto-Zero

0.5% Vdc accuracy @ diode t2st @
capacitance @ continuity beeper @
conductance ® 10 amps AC and DC
ranges & auto-polarity @ auto-zero &
auto-decimal.

H ITAC H I PORTABLE OSCILLOSCOPES

MODEL V-222 (20 mHz2) MODEL V-422 (40 mHz)
REG. $695.00 REG. $895.00

CALL FOR SPECIAL PRICING

o New series of scopes provides high performance and light weight @ Large 6-inch
rectangular, internal graticule CRT ® Autofocus ¢ rcuit and scale illumination @ DC
offset funcion ® Voltage and frequency reading outputs ® High accuracy - +3%
& High sensitivity - 1 mV/div

LEADER NTSC WAVEFORM MONITOR

. P
E N, ™ MODEL LBO-5860 OUR PRICE

RIS $48B0

Permits dispiaying vertical interval test and reference
signals by front pznel tine selector.

NTSC VECTORSCOPE
MODEL LVS-5850 OUR PRICE

REG. $2050.00 s 1850

Convenient method for observing and measuring the
relative phase and amplitude of chrominance signa!
components.

VI Z DC TRIPLE POWER SUPPLYST

MODEL WP-708
REG. $479.95
OUR PRICE

$39g9s

o Dual DC Voltmeter @ Triple DC Power Su /&)Iy ® Three separate completely
isolated DC power supplies; two 0-20V at 0-2A, one fixed 5V at 4A.

WELLER

SOLDERING STATION
OUR PRICE

109 .-

® |dentical to the EC2000 except LED the tip provides temperature feedback
Digital temperature readout to maintain tip temperature at a set
® The EC1000 is dial controtied point

SOLDERING STATION

MODEL EC2000
OUR PRICE

13905 ="

& Continuoustly

variasie tip

temperature

from 350 10 850 F @ P

temperature coefficient sensor inside

MODEL EC1000

ADD FOR SHIPPING AND INSURANCE: To ll FREE
$0-325000. . .... . $ 450

(800) 645-9518

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

B VISA @ COD  resdents add
@ Money Order appropriate [ $251.00 to $ 500.00
8 Check sales tax $501.00 lo $ 750.00

$751.00 to $1000.00.
COD's extra (required 25% deposit) | over $1000.00

Free Catalog on Request

260 Motor Parkway, Hauppauge, N.Y. 11788

www.americanradiohistorv.com

¥861 1lddv

Y
o



RADIO-ELECTRONICS

-
(-]

Everybody's making money
selling microcomputers.
Somebody’s going to make money
servicing them.

Now NRI Trains You At Home To Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers

www americanradiohistorv com
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Training now includes either the TRS-80 Model 4
Microcomputer with Disk Drive or the TRS-80
Color Computer with Computer Access Card; pro-
fessional LCD multimeter; the NRI Discovery Lab;
and hundreds of demonstrations and experiments,

Seems like every time you turn
around, somebody comes along with
a new computer for home or business
use. And what's made it all possible is
the amazing microprocessor, the tiny
little chip that's a computer in itself

Using this new technology, the
industry is offering compact, affordable
computers that handle things like pay-
rolls, billing, inventory, and other jobs
for business of every size...perform
household functions including bud-
geting, environmental systems con-
trol, indexing recipes. And thousands
of hobbyists are already owners, ex-
perimenting and developing their
OWN Programs.

Growing Demand for
Computer Technicians

This is only one of the growth
factors influencing the increasing
opportunities for qualified computer
technicians. The U.S. Department of
Labor projects over a 600% increase in
job openings for the decade; most of
them new jobs created by the expanding
world of the computer.

(TRS-80 is a trademark of the Radio Shack division of Tandv Corp.)
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Learn At Home
to Service Any Computer
NRI can train you for this excit-
ing, rewarding field. Train you at home

0 service not only microcomputers,

4 but word processors and data ter-
y minals, too. Train you at your con-
venience, with clearly written “bite-

y size”” lessons that you do evenings

| or weekends, without going to

classes or quitting your present job.
Your training is built around
the latest model of the world’s most pop-
ular computer. It's the amazing
TRS-80™ Model 4, now with disk
drive and the capabilities and fea-

4,

g (J e;;‘ivf
s Pepd tUIes to perform a host of personal
o ~* @ %7 and business functions. No other small
e computer has so much software avail-

able for it, no other is used and relied
on bv so many people. And it’s yours
to ke2p for personal and business use.
You get plenty of practical expe-
rience. Under NRI's carefully planned
training, you even install a disk drive

verify ng its operatior -

at each step. Using the NRI Discovery |

Lab® that also comes as part of your
course, you build and study circuits
ranging from the simplest to the most
advanced. You analyze and troubleshoot
using the professional 4-function LCD
digital multimeter you keep to use later
in your work. Then you use the lab and
meter to actually access the interior of
your computer...build special circuits
and write programs to control them.
You “see” your computer at work and
demonstrate its power.

Same Training Available

With Color Computer
NRI offers you the opportunity to

train with the TRS-80 Color Computer

www americanradiohistorv com
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as an alternative to the Model 4. The
same technique for getting inside is
enhanced by using the new NRI-
developed Computer Access Card. Only
NRI offers you a choice to fit your spe-
cific training needs.

Become the Complete

Computer Person

In addition to training in BASIC
and advanced machine language, you
gain hands-on experience in the oper-
ation and application of the latest com-
puters for both business and personal
jobs. You're trained to become the fully
rounded, new breed of technician who
can interface with the operational, pro-
gramming, and service facets of all of
today’s computers. You'e ready to take
your place in the new electronic age.

Other Opportunities
NRI has been giving ambitious

people new electronic skills since 1914.
Today’s offerings also include TV/Audio/
Video Systems servicing with training
on our exclusive Heath/Zenith com-
puter-programmable 25" diagonal
color TV...Industrial Electronics, Design
Technology...and other
state-of-the-art
courses.

The Catalog is Free.

The Training is Priceless.

Send the postage-paid card for

our 104-page catalog showing all
courses with equipment and complete
lesson plans. There’s no obligation
other than to yourself. See how NRI
can help you take advantage of the ex-
citing job and earnings opportunities
in the exploding field of microcom-
puters. If card has been removed,
please write to us.

NRI SCHOOLS
N H McGraw-Hill Continuing
r Fducation Center
'1 i 3939 Wisconsin Ave.
€ gl Washingion, DC 20016
Hill'

We'll give you tomorrow.

861 1lddY
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LETTERS

continued from page 14

trends that your publication serves so well.
But if highway safety is a viable topic, | would
like to make a response to several remarks
that | found to be somewhat flawed.

The 55-mile-per-hour speed limit was en-
acted by Congress, not by local state or local
law-enforcement agencies, for several rea-
sons (faulty or otherwise). Itis therefore unfair
to attribute the speed limit to a tactic or means
for traffic officers to keep up to their quotas.
The principal duties of a highway patrolman
or traffic officer is the enforcement of highway
regulations that are duly enacted into law by
elected officials. Investigating murders, rob-

beries, and drug dealing are matters as-
signed to officers who specialize in criminal
activities.

| feel, personally, that 10,000 lives saved
each year is a significant figure. That reflects
a 20% reduction in highway fatalities. It's quite
a significant number, especially when we
consider the increase in the number of fi-
censed vehicles and drivers during the ten
years that the law has been in effect.

But the bottom line remains this: Driving
over 55 miles per hour is iflegal. The only way
to change that fact is to convince our federal
legislators that there is a valid reason for in-
creasing the legal speed limit. | doubt that
belittling highway officers, or stating that
10,000 lives annually is not in perspective, will
get much favorable attention from any of our
congressmen.

RADIO-ELECTRONICS

n
o

All This..

413

Test Equipment

FREE!

CEl's Spring/Summer Catalog

Soldering Equipment

Speakers

National

1 -800-3902-341 2
“Your Complete Electronics Parts Source’!

(EI Consolidated Electronics, Inc.

Belts

CALL TOLL FREE TODAY!
1-800-543-3568

Styli

705 Watervliet Ave.,Dayton, Ohio 45420

In Dayton call 252-5662

CIRCLE 18 ON FREE INFORMATION CARD

www americanradiohistorv com

You have a fine magazine, but | still feel that
there are more appropriate places to deal with
issues on highway regulation than Radio-
Electronics. (Does that include issues on
radar detectors?—£d) | amone of your most
devoted readers and will continue to be so.
HULBERT F. SATTERFIELD
Memphis, TN

AUTO-ALARM SYSTEM

Just a short note to tell you about the “Auto
Alarm System” by Ed Loxterkamp in the May
1983 issue of Radio-Electronics. | built it; |
installed it—and it works great!

| have also incorporated a motion detector
into the system, which works off the hood and
trunk switches. It's an excellent system and |
am well pleased. Keep up the great job you're
doing with “do-it-yourself” projects.

J. JOSEPH HLASNEY
Whitehall, PA

NO RECORDS

In the November 1983 Radio-Electronics,
the writeup on Heathkit’s Electronics Course
EE-3104 (“Equipment Reports’) states that
the course includes instructional records.
That isn’t so.

My course arrived without any records.
Checking back on their catalog for the past six
months, | find that Heath does not include
records with their course.

BILL TOMPKINS
Oakland, CA

Authors Reply: QOur review copy of EE-3104
was received some time ago and, did, indeed,
include instructional records. Apparently,
Heathkit has decided to make those instruc-
tional aids optional. Qur copy of the latest
catalog confirms that; and while you can do
the course without them, they do help person-
alize things. So we'd suggest buying them.

THE 7805

| suppose that by now you must have re-
ceived many letters supporting the circuit in
National Semiconductor’s Voltage Regulator
Handbook that was mentioned in the letter
from Mr. Lawrence J. Jones, appearing in the
January 1984 Radio-Electronics. That book
explains how to use their regulators, and how
to hook up the circuit indicated. | myself find
National Semiconductor’s arguments per-
suasive.

The 7805 is a hard-to-damage IC. When
the output of the IC is held to ground (short-
ed), the chip will supply current until it over-
heats. When the IC overheats, it will supply
reduced current so as to prevent its being
damaged. If you really want to burn out a
7805, you must supply it with excessive volt-
ages—either inputs or outputs. The circuit
described in Mr. Joness letter cannot damage
the 7805. The only danger is that the transis-
tor. or some other discrete components, will
be damaged. Believe me; the circuit works.

PIANOMATIC PROBLEMS

Two errors crept into the parts-placement
diagrams for the Pianomatic project. in Fig. 12
(page 67 of the October 1983 Radio-Elec-
tronics), IC4 is shown upside down. It must
be turned around, with pin 1 pointing toward
the top left of the diagram, for the project to
work correctly. Also, in Fig. 14, C22 is actually
C16.—Robert Grossblatt.



You say you’re already trained in electronics
but that you’re not 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 is 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
2500 South LaCienega Blvd.
P. O. Box 35499
Los Angeles, CA 90035

This booklet

for
FREE
Booklet
Clip
COUPON

This free booklet
explains the
Grantham B.S.
Degree Program,
offered by inde-
pendent study to
those who work
in electronics.

paste on

and mail in
envelope or

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.

]

We are located at 2500 S. LaCienega Bivd,,
Los Angeles, California, but for faster response

please use our mailing address: P. O. Box 35499,
Los Angeles, CA 90035.

Grantham College of Engineering  R-4-84
P. O. Box 35499, Los Angeles, CA 90035

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

Name _Age
Address
City State Zip
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EQUIPMENT REPORTS

B&K Precision Model 1822
Universal Counter

CIRCLE 101 ON FREE INFORMATION CARD

WHETHER YOU 'RE INVOINED WITH THE
design or repair ol electronic equip-

B&K Precision

1822

OVERALL

PRICE

EASE

OF USE

INSTRUCTION

MANUAL
PRICE

/VALUE

™

112|3]4}5/6]7}8

Aof"‘

ment—>be it analog or digital—at some
point you're sure to need a frequency

counter. We recently had the opportunity
to examine a counter that can be used for
more than just measuring frequency.
(Thus it is called a “‘universal counter.™)
So if’ you've ever needed to make duty-
cvcle measurements of, say. a power sup-
ply, or if you ever had to measure the
frequency ratio of two signals, or the
length of time between two once-only
events, then the tollowing should interest
vou.

Recently the B&K Precision Co. (a di-
vision of Dynascan Corp.. 6460 West
Cortland St.. Chicago. IL 60635) intro-
duced the latest in its rather lengthy line of
clectronic test equipment—the model
1822 150-MHz universal counter. That
counter has several features that make it
versatile including: two separate input

continued on page 28

GET THE SAME VIDEQO TRAINING

THE PEOPLE AT SONY GET.

Now you can be trained by Sony even if you

aren’t employed by Sony.

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

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

production. And more.

Plus you can learn how to service
cameras,VTR’s,and other video products.

As professionally as Sony does.
The tapes are pro-

duced entirely by ’
Sony and contain
up-to-the-minute
information. They
communicate clear-
ly and simply. And
some of them are
even programmed for §
interactive learning.

And learning through video can be done at

your own pace, in the convenience of your home,

www americanradiohistorv com
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shop or school. Reviewing is quick and easy. And
the tapes are always available for reference.

Send for your catalog, which lists more than
250 titles. In your choice of 3/4” or 1/2” formats.

. Write Sony Video Products Com-
pany. Tape Production Services.
700 W. Artesia Boulevard.

Compton, California 90220.
Or call (213) 537-4300.

Of course, there’s no
obligation. Except the
.. obligation you have to
% yourself: to find out
about the best train-
ing available in
one of the country’s
fastest-growing,
most lucrative fields.

| SONY.

Video Communications
Sony is a reg. trademark of Sony Corp.




The best 60MHz scope
costs only S1150.
It's from Kikusui.

That's right. Only $1180 for Kikusui's top-of-the-line 5060 model oscilloscope. And we also have
four other scopes for as low as $600 in our new 5000 Series.

Not only that, we're offering a two year warranty on each of them, compared to other big
name companies’ limited one year warranties.

When it comes to performance, our 5000 Series has the edge over the Tektronix 2200 Series
in lab quality, chop frequency, and trigger view. Ours also have more display modes, higher
acceleration for better brightness, and sharper focus for better resolution.

Each scope in our 5000 Series is craffed so that it can be used for production, field serice,
consumer electronics servicing, or even personal use. The 5060 is a 60MHz scope with 3 chan-
nels, eight tfraces, delayed sweep, delay line and altermnate sweep, and priced at §1150. Models
5040 and 5041 are 40MHz, dual channel scopes, featuring peak-to-peak automatic trigger-
inQ. automatic focus control and a delay line. If youTe interested in a 20MHz scope, we have
our 5020 and 5021 models with features similar to our 40MHz scopes. Both the 5041 and 5021
also have delayed sweep. Prices at $920 for the 50441, $795 for the 5040, $690 for the 5021
and $595 for the 5020. So, whatever model suits you best, you can't get a better scope for
the money.

Of course, there's a reason we're able to offer these bargains and quality. We're one of the
biggest manufacturers of scopes inthe world, with over 30 years in the business. Another reason
is KIK's nationwide network of lab quality maintenance facilities.

Write us and we'll send complete specifications back to you. Or just take a little time o call
us. It's a small price to pay to get big time quality and senvice.

For salzs and technical information
Order Toll Free

ol free 800-424-5334
8? cgnf.,%osko, Hawaii 213-515-6432). 800'4,21'5334

Gardena, Calif. 90248

TWX 910-346-7648
INTERNATIONAL CORP. Q In Canada call: Interfax Systemns, Inc. 514-366-0392

Subsidiary of Kikusui Electrorics Com . 3-4475 Shinmarnuko-Higashi, NakabansKu. Kawasaki City. Japan (044) 411-0111
CIRCLE 48 ON FREE INFORMATION CARD

Kikusui el
G “ “l 17819 Figueroa Street - | :

¥861 Tiddv
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& PHILIPS WESTON @ or-Linaar Systame | Stnpaon LEADER

* 0.3% Accuracy

e Manual or
Autorange

* 10A + mA Range
e Beeper

e “Touch-Hold”
Function

77

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

4, DIGIT
MULTIMETERS

* Frequency measuements to
200KHz

* dB measurements

* Basic dc accuracy 0.4%; 10uV,
10 nA and 10 m() sensitivity

* Relative measurements
* True RMS

* High-speed Beeper
POWER SUPPLIES

Q*

3329 45 MODEL 1650

* Functions as three separate
supplies

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

e Fully automatic, current-limited
overload protection

-

o€ Precision

MODEL

5299% 601

¢ Isolated 0-50VDC, continuously
variable; 0-2A in four ranges

s Fully automatic shutdown,
adjustable current limlt

* Perfoct for solid state servicing

FUNCTION GENERATORS
MODEL

3020 331 9 %

1899 sweep FuncTiON

* Four instruments in one package
— sweep generator, function
generator, puise generator, tone-
burst generator

* Covers 0.02Hz-2MHz

* 1000:1 tuning range

* Low-distortion high-accuracy
outputs

* Sine, square and triangle output

* Variable and fixed TTL outputs

* 0.1 Hz to 1MHz in six ranges

* Push button range and function
selection

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

FLUKE"

SERIES
MULTIMETERS -

e Analog Display ¢ Rotary Knob ¢ Volts AC &

DC e Resistance to e 32 M{}e 10 Amps ¢ Diode
Test ¢ 3200 Counts ¢ Fast Autoranging ® Function
Annunciators in Display ¢ Power-Up Self Test

e 2000+ Hour Battery Life w/ Power Down “Sleep
Mode” ¢ New Test Leads ¢ VDE & UL Approval

$9900 $8500

* 0.5% Accuracy * 0.7% Accuracy

’ k"ﬁ%‘ﬁ;‘:}gg e Autorange Only

* 10A + 300 mA * 10 Amp Only
Range H( PRECISHN

e Beeper

100MHz Dual Time

BA MODEL
SE SCOPE s
. .
[ precision | INDUSTRIAL |
TRANSISTOR |
TESTER
51999
w_n-e—** MODEL
520B

PRICE DOES NOT
INCLUDE PROBES

e ImV/division sensitivity to 70

8 Now with HI/LO Drive
8 Works in-circuit when

! MHz
others won’t * 500  Vidivision cascade
® Identifies all three tran- R

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

¢ Alternate time base operation

e Switching power supply delivers
best efficiency and reguiation at
lowest weight

sistor leads
8 Random lead connection

8 Audibly and visually in-
dicates GOOD transistor

mm— CAPACITANCE METERS
= $199%  $150%
MODEL 830 MODEL 820

8 Automatically mea-
sures capacitance
from 0.1pF to 200mF

8 0.1pF resolution

8 0.2% basic
accuracy

= 3% digit LCD display

= Resolves to 0.1pF

® 4 digit easy-to-read
LED display

B Fuse protected
against charged
capacitors

8 Overrange indication

www americanradiohistory com
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BECKMAN'S CIRCUITMATE °

ALL UNDER $100

Circuitmate DM 20—
3V2-digit, pocket-size
muitimeter; 0.8% Vdc
accuracy, diode test,
hFE test, conductance,
10 amps AC and DC
ranges, auto-polarity
auto-zero, auto-
decimal

Circuitmate DM-25—
3%z digit, pocket-size
multimeter; 0.5% Vac
accuracy, diode test,
capacitance, continuity

beeper, conductance,
L 10 amps AC and DC

auto-zero, auto-
decimal

70 MHz Dual Time
BASE SCOPE

o1 PRECISION

o~ @ PRICE DOES
@ NOT INCLUDE
= PROBES

MODEL 1590

* 1mV/division sensitivity to 100MHz

* 500 V/division cascade sensitivity

* 2ns/division sweep rate with 10 x
magnifier

* Four-input operation provides trigger
views or four separate inputs

* Selectable 1TMQor 50Qinputs

* Alternate timebase operation

* 20MHz bandwidth limiter for best view of
low frequency signals

¢ Lighted function pushbuttons employing
electronic switching with non-volatile RAM
memory

* Switching power supply delivers best
efficiency and regulation at lowest weight

* Selectable frequencies for chop operation

- =

[ cacuiTmate oMy

TOLL FREE HOT LINE

212-730-7030

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

Circuitmate DM 45 —
3'2-digit multimeter;
0.5% Vdc accuracy,
diode test,continuit
beeper, 10 amps A
and DC ranges, auto-
Zero, auto-polarity,
auto-decimal

The DM73 is the smallest digital
multimeter on the market. its
probe-style design makes it ideal
for taking measurements in hard-

to-reach test areas.

L

The DM 77 gives you
the convenience of
autoranging plus 10
amps ac/dc
measurement
capability. You simply

AVAILABLE NOW. . .. S

[ «Small Size

eComplete
Autoranging

*“Touch Hold”

¢ Audible
continuity

« checking

select the function
you want, and the
DM 77 automatically
sets the required
range.

THE TEST EQUIPMENT SPECIALISTS]

800-223-0474

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

ELECTRONIC

ADVANC

www americanradiohistorv com
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S; o PRECISION

HI-PERFORMANCE

PORTABLE
OSCILLOSCOPES

ALL FEATURE 6” RECTANGULAR CRT

Full 2 year parts & labor warranty.

@HITACHI

V-422 $599 3

DC to 40 MHz,
1mV/div, dual-trace,
DC offset function

V-222 $499 &

DC to 20 MHz,
1mV/div, dual-trace,
DC off. func., Alt.
magnify function

varz 439 %

DC to 20 MHz,
1mV/div, dual-trace

A.W. SPERRY AUTO RANGING

e e
DC Volt_s

RANGE| ACCURACY |

| 200mV |+ (0.5% rdg + 46)1

2v
20V | +{0.7% rdg + 4d)
200V |
- s ! 1000V | +(1% rdg + 4d
) AC Volts
e RANGE| ACCURACY
4 | . 40-500 Hz |
2v
20V | =(1% rdg + Bd)
[ 200V | |
600V [£(1.2% rdg + 8d)
DC Curment

RANGE | ACCURACY |
200mA |+ (15% rdg + 4d)
10A | £(1.7% rdg +4d)

AC Current
T ACCURACY 4

RANGE | * 40-500 Hz

200mA | +{2% rdg + Bd)
. 10A  [+(22% rdg + 8d)]
Resistance T
[ .| SHORT CIRCUIT
RANGE| ACCURACY | CURRENT (approx.)
| 200 | |Hi_ 15mA |Lo —
| 2K |+(0.8B% rdg + 5d) Hi| 3004A | 1504A
| 20K |« (1% rdg + 10d) Lo 30uA 154 |
200K | [ ma | 15A
2000K | =(2% rdg + 10d) 0 3uA 0.154A

MULTI-METERS.

V-1050F

100 MHz Quad Trace
w/delay sweep

vasor 399

60 MHz Dual Trace
w/delay sweep

PRICE DOES NOT INCLUDE
PROBES. PROBES $50. A PAIR
WHEN PURCHASED WITH SCOPE.
$15 SHIPPING WITHIN
CONTINENTAL U.S.

THE RELIABLE ONES.

2 YEAR NO NONSENSE
GUARANTEE [wites

ELEvcmo.pRer
ﬂgu— DM.ssgo

i Aws
—

RANGES DM-6590
DC VOLTS
RANGE | ACCURACY

2V | £05% rdg =4 dgt

): 222;3% d» +0.7% rdg +4 dgt

| 500V * 1.0‘i/z_rdg +4dgt|

AC VOLTS

[ RANG ACCURACY |

2V

2(23\\; T +1.0% rdg =8 dgt
500V [

INSTRUMENTS INC

i
$6375‘

RESISTANCE
RANGE | ACCURACY |
_2m"_ _t_b. -
20K +0.7% rdg =+ 4 dgt
20060 |
{ZGXJKQ | £1.2% rdg x4 dgt

\\\0 We don't just take
0@?‘ orders, we ship them

Advance Electronics
endeavors to keep everything

we advertise in stock for
immediate delivery.

a Mastercharge & Visa shipped within 24 hours.
u Bank checks or Money Orders shipped within 24 hours.

charges. Use our toll free number.
a New York State residents add appropriate sales tax
a PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

Quantities are limited

RADIO-ELECTRONICS

N
(-

www americanradiohistorv com

u Personal checks — pleass ailow 3 weeks for check to ciear.
a All prices plus shipping charges. Piease call for appropriate




@HITACHI
TRIPLETT

ELORE]

(@D ama PRECISION

% Iloomcl chxoof VIZ séa

[ OSCRLOSCOPE

et Do 35 Tokyes Japan

V-151F

FEATURES

¢ 1mV/div high sensitivity design. Effective for
measurement of weak signals.

* Employs TV sync separator circuitry with one
touch synchronization of both TV horizontal and
vertical signals.

¢ Delayed sweep function with one touch control
10 X magnification.

¢ Trace rotation system for easily adjusting trace
inclination caused by terrestrial magnetism.

¢ Fine adjusting click positioning function enhances
measuring efficiency.

¢ Signal output: Vertical output terminal to
Frequency Counter, etc.

¢ Z axis input provided — possibie to use as CRT
display.

¢ One touch shifting of waveform slopes for easy
observation of rise and fall of waves.

@HITACHI

HITACHI
30 MHz
SCOPE

e v g

ﬁ*'

Ll geaip e

2

(-]

‘111%:;‘

~ MODEL 302F 5549 95
DUAL TRACE
WIDELAY Price does not include

probes. Probes $50. a pair
when purchased with
scope. $15. shipping
within continental U.S.

All HITACHI Oscilloscopes
feature 2 year parts & labor
warranty.

TOLL FREE HOT LINE

== 300-223-047%

| % 26 WEST 46th STREET, NEW YOHK N.Y. 10036

$ Q95
15 MHz 329
TRIGGERED SCOPE

QUANTITIES ARE LIMITED
SPECIFICATIONS

Vertical Deflection

5mV/div to 5V/div +5%, 10 calibrated steps

1mV/div to 1V/div 6%

{When using x5 amplifier)

Uncalibrated continuous control between
steps 1: < 2.5 (provided with click-positioning
function)

Sensitivity

Bandwidth DC to 15MHz, -3dB {at 4 div)
DC to 7MHz, -3dB {at 4 div}
{When using x5 amplifier)
Rise Time 24ns, {for x5) 70ns typ

Signal Delay Line
Max. Input Voltage
Input Coupling

600Vp-p or 300V (DC + AC peak, at 1kHz)
AC, GND. DC

Direct 1M ohm, approx. 30pF
Single-trace

External trigger input” X axis,
Vertical Input: Y axis

X axis: approx. 200mV/div

Y axis: same as Vertical input
DC to 10kHz within 3°

DC to 500kHz, -3dB

4 div or more

Input Impedance
Operating Modes
X-Y Operation

Sensitivity

Phase Ditference
X Bandwidth
Dynamic Range
Vertical Qutput |
Output Voltage
Bandwidth
Output Impedance
Horizontal Deflection
Trigger Modes

20mV/div or more (terminated into 500}
50Hz to 5MHz, -3dB
Approx 500

p— EE—

AUTO,NORM, TV (+) TV (-)

Trigger Source LINE, EXT

Trigger Coupling AC

TV Sync TV sync-separation circuit
Internat 1 div or more {V sync-signat)
External 1Vp -p or more {V sync-signal)

Trigger Sensitivity

Frequencv Interj\al External
'» 20Hz to 2MHz | 0.5div | 200mV
[ 2t1018MHz | 15div | 800mV

AUTO Low Bandwidth 30Hz
Trigger Slope *
External Trigger Input Input impedance. approx. 1M ohm,

30pF or less

Max. input voltage: 100V

{DC + AC peak at 1kHz)

0.2us/div to 0.2s/div. +5%

19 calibrated steps

Uncalibrated continuous control between
steps 1. < 2.5 {provided with click-positioning
function)

10 times (+7%)

100ns/div {20ns/div and 50ns/div. not
calibrated)

Sweep Time

Sweep Time Magnifier
Max. Sweep Time

Amplitude Calibrator
Waveform
Voltage

Power Requiremants

Approx. TkHz £ 10% (typ), square wave
0.5V 5%

100/120/220/240V +10%

50 to 60Hz approx. 40W

Dimensions _Approx. 275(W} x 190(H) x 400(D} mm

r —

Weight Approx. 8.5kg

Price does not include probe. Probe $20. when
purchased with oscilloscope.

Full 2 year parts & labor warranty.

WE CARRY A FULL LINE OF HITACHI
OSCILLOSCOPES

THE TEST EQUIPMENT SPECIALISTS|

ADVAN 2
~ ELECTRONIC
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EQUIPMENT REPORTS

conmtinueed from page 22

channels. a time-interval mode, and a fre-
quency-ratio mode, just to name a tew.
We'll look a little more closely at some of
its capabilities in a moment: but first, let’s
look at its outward appearance.

The model /822 is housed in a 3.5 X
9.5 X 12.6-inch aluminum cabinet with a
bail mounted at its sides. The bail can be
locked in any one of several positions for
easy reading on a bench and it doubles as
a carrying handle. The unit has an eight-
digit 0.43-inch LED display at the top of
the front panel. There are also MHZ. KHZ,
Ms. s, and Gare annunciator LED's to
the right of the display. Decimal-point
placement is automatic.

Below the display is a row of thirteen
pushbutton switches. Going from left to
right. the first seven switches are used to
power-up the unit and select its various
functions (frequency. period. ratio, time-
interval. totalize. and the self-test func-
tion). The unit has tour decades of resolu-
tion (in each operating mode) that are
selected using the next four switches.
There is a handy chart printed on the panel
(directly over those switches) that shows
you which one you're using. The next

switch in that line is used to select either
kHz/ps or MHz/ms. The right-most
switch is for the display-hold function.
Just above the norp switch is the RESET
button that’s used to clear the stored
count.

To the far right of the front-panel are
tfive more pushbutton switches and a ro-
tary control. That rotary control selects
the trigger level (for channel a only). The
top pushbutton switcly is used to select the
degree of attenuation of the A input (either
X 10 or X 1). The next switch. labeled

-st. is used to select the slope of the
trigger signal sothat the measurement can
start on either the positive or negative
edge of the input signal. The third switch,
labeled 1rr. is used to engage the low-
pass filter. (That filter has a 10-MHz 3-dB
corner frequency.) The last two switches
are the attenuator and slope-sclection
switches for the 8 chunnel.

We mentioned that the 1822 has two
input channels. Let’s look at their
charisteristics and how each is used. Euch
channel has an input impedance of 1
megohm in parallel with 40 pF and uses a
standard BNC connector. Those charac-
teristics make it possible to use standard
oscilloscope probes. The a channel has a
bandwidth of 5 Hz—175 MHz and its sen-
sitivity ranges from 20 to 100 mV RMS
over its full trequency range. (Note: Al-

though the instrument’s front panel claims
that the /822 1s a 150-MHz frequency
counter. an addendum to the service man-
ual says that the unit operates well beyond
150 MHz at slightly reduced sensitivity.
Operation is extended to at least 175 MHz
at a sensitivity of 100 mV rms. That tukes
care of any possible problems that might
arise when using the unit in the 150-174
MHz public-service band application.)
The B channel has an input bundwidth of 5
Hz-2 MHz with a sensitivity of 30 mV
RMS. The a channel is used when mea-
suring trequency. period. or for totalizing
events. The B channel is used along with
the A channel when ratio and time-inter-
val measurements are made.

Operating modes

The first operating mode we'll look at is
the frequency mode. In that mode, the
unit measures signal frequencies from 5
Hz to 175 MHz in two ranges. In the
Irequency mode. its resolutionis .1 Hz to
| kHz (depending on the scale chosen),
with a rated accuracy of + | count, = the
timebase error. The basic unit comes with
a crystal timebase that’s stable to = |
ppm-per-year.

The /822 can also measure the period
of input signals trom 5 Hz to 2 MHz and
display the result in either milliseconds or
microseconds. Accuracy in this mode is

YOU CAN
JUDGE

THIS BOOK
BY
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rated at = | count, = timebuse error, =
trigger error. The trigger error is typicully
+ 0.3% of the reading, divided by the
average number of cycles for signals with
a better than 40-dB signal-to-noise ratio
and an amplitude greater than 100 mV.
The period mode is usetul because you
can more accurately determine the fre-
quency ol low-frequency signals by first
measuring the period and then converting
that value to its equivalent frequency.

Besides simply measuring the trequen-
¢y and period of an input signal (as most
frequency counters do), the /822 can work
in other modes. In the frequency-ratio
mode. the unit compures the {requencies
of two input signals and displays their
ratio. That’s useful, for example. when
you want to calibrate a timebase against a
frequency standard.

The time-interval mode can be used to
read the elapsed time (in microseconds)
between two once-only events. The
counter can also be used in that mode to
make duty-cycle measurements. (Duty
cycle is defined as the ratio of ON time to
idle or OFF time expressed as a decimal or
percentage.) To make that measurement.
both probes are conncted to the same sig-
nal source. Using the sLOPE switches, one
chunnel is set to trigger on the leading or
positive-going edge of the signal and the
other on the negative edge. The counter

measures the time between those two
events and displays to ON time. Now.,
reverse the triggering so that the first
channel triggers on the negative edge and
the other channel triggers on the positive
edge. The counter now measures the OFF
time.

Another useful teature of that counter is
its totalize mode. Using the switch la-
beled roTar the umit will count events and
display their total. The counting process
can be gated cither by using the tront-
panel HoLD and RESFET switches, or by
using an external gating pulse fed through
a Jack on the rear panel.

The nowp switch can be used to freeze
(store) the displayed value. That value can
be cleared from the display und storage by
simply pressing the RESET button. When
that button is pressed. the counter is ready
to start a new measurement. A self-test
function is also provided. When the si:Li-
TEST button is pressed. the frequency of
the internal clock. a 10 MHz crystal-con-
trolled oscillator, is displayed. That
clock’s stability 1s rated at 10 ppm (parts-
per-million) over a temperature range ol
from 0°C to 50°C.

The unit is provided with a clearly writ-
ten instruction manual that contains all
the information needed to run the counter
inany range or operating modc. The man-
ual also provides full maintenance and

calibration instructions. along with cir-
cuitdescriptions and parts-placement dia-
gram. There are some extremely handy
tables for frequency and period measure-
ments and B&K has also included some
time-interval examples and handy circuits
for contact debouncing.

There are three available accessories:
the PR-45- X 10 probe priced at $52.20,
the PR-37-X 10 direct probe at $44.75S,
and the optional TCXO (temperature-
compensated crystal-oscillator), available
through the manutacture’s service depart-
ment. at $130. That TCXO has a tempera-
ture stability that's rated at better than
0001% variation (£ Ippm) from 0°C to
50°C ambient.

All in all. the model /822 frequency
counter (priced at $450) is quite a handful
of test equipment. It should give good
service for a long time to come. R-E

Heath EE-3202
Digital
CMOS Techniques Course

IF THERE'S ONL THING CERTAIN ABOUT
electronics 1t is that you never outgrow

New SK Guide to

reliable solid state replacements.

inside the striking cover of the new SK Guide
is all the information you need to make quick,
reliable solid state replacements. Over 2,300
RCA SK and KH types replace over 193,000
industry types.

RCA has been designing, manufacturing
and testing solid state devices for decades.
When RCA introduces new types, they can
be expected to perform reliably. So get in the
habit of consulting the SK Guide.

When you reach for a solid state replace-

ment, don’t reach in a barrel. Reach for re-
liability . . . RCA SK solid state replacements.

The SK Guide is available from RCA SK
Distributors or by mail. Send $2.75 in check
or money order to RCA Distributor and Spe-
cial Products Division, Box 597, Woodbury,
NJ 08096.

SK Replacement
Solid State

www americanradiohisetory com
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CIRCLE 102 ON FREE INFORMATION CARD

vour need for knowledge. That's true
whether you are a hobbyist or an ad-
vanced electronics professional. Things
are changing so fast that the knowledge
vou have today can casily be outmoded by
the developments of tomorrow.

L.ook at the changes of the last 5 years
and vou'll see what we mean. Back then,
much of the circuitry we worked with was
discrete. consisting of the usual variety of
transistors. resistors, capacitors. diodes.
and other components. But that has
changed drastically. With the advent of
farge-scale integrated-circuitry tech-
niques. those discrete components have
been replaced by a variety of IC’s. all
handling the same functions and more.
Even such things as simple transistor

Heath

OVERALL

switching circuits are now available in [C
lorm.
One of the most exciting developments

of this period has been the introduction of

CMOS (Complementary Metal-Oxide-
Semiconductor) technology. That low-
power-consumption logic family allows
you to do things that just can’'t be done
with other types of IC logic. Its flexibility
allows vou to build devices that incorpo-
rate analog switching. oscillators. pulse
shapers. phase-locked loops. and more.
But. what's even better. its low power con-
sumption and its virtual immunity to
noise make its use very attractive in a
wide range of applications.

But there is a drawback with CMOS.
Because of its sensitivity to high voltages.

including static clectricity. it requires
some special handling.

All that leads us to one question: How
does one learn more about CMOS tech-
nology and how to use it? One excellent
way is through another of the excellent
Heath (Benton Harbor, MI 49022) Educa-
tional Systems Courses. This one 1s their
$79.95 CMOS Digital Techniques
Course (EE-3202), and it is a good one.
As usual. this course is complete in itself.
but it does fit neatly into the overall Heath
Educational Systems series of con:
tinuing-cducation courses. Heath docs.
however. urge anyone considering the
course to be sure they have a knowledge of
the material covered by their Digital Tech-
niques course (EE-3201) first.

The kev to this course 1s learning-by-
doing. While we were completing it. we
found many hands-on experiments deal-
ing with CMOS technology. and. in truth,
we found the hands-on portions more in-
structive than the well-written course ma-
terial. In fact. much of the written
material seems to act only as a backup to
the hands-on portion.

As usual. Heath provides you with all
the components vou will need to complete
the varied experiments in the course. in-
cluding many 74C00 series CMOS de-
vices. as well as all the capacitors.
resistors and other devices needed.

RADIO-ELECTRONICS
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Send SASE tor FREE Flyer or send $1.00 postage
and handling for FREE COMPLETE CATALOG
which includes coupon for $1.00 OFF purchase.

T1 WIRE T LOW PROFILE
WRAP SOCKETS
SOCKETS Tin plated
Tin plated copper afloy
phosphor bronze 688 contact pins J¥
contact - 3 wrap with gas tight seal
Stock Stock
No. Nopins 1°99 No. No Pins 1-24 25-99 999
11301 11201
WILD ROVER 60/40 ROSIN CORE SOLDER 11302 11202
Touch switch capsule Stock Length Weight 11303 11203
Operating moton s 005" without the /A No Ds] HNifestmmios)i MECc 11304 11204
use of a levered arm Extremely fast on 50075 15 $1 16 11305 1
and off with low noise Normally open 3 50076 25 a 239 1208
rated 115 VAC, 1 6 amp-30 milliohm re- 50077 8 426 11306 11206
sistance - 615 radius by 160 thick e 5 a5 11307 11207
Stock No. 19 10& Up 50079 a 247 11308 11208
12098 $1.42 $1.28 50080 8 a57 11309 11209
e T——— A —

ELPAC POWER SUPPLIES - DC/DC CONVERTERS

QUALITY COMPONENTS - NOT MAIL ORDER “SECONDS”

DIGITAL MULTIMETER
e MIC 60002 Single rotary switch opera-
29

ton Large, easy to.read 5"
@/. — 3'2digidisplay 800 hours
& operating Iife with single Sv
& 7/ batiery Seven functions—
/  (DCVoits. DC Amps. Ohms,
Stociinb AC Vots AC Amps Diode
62503 and Resistor Junction Aud-
$7500 ible Continuity Checkl

Stock No Carrying case wih

Full yeaiwenianty 82504 oerrioop §10),00

IC-XOOLERS™ from Stock  NO.Pins
UNITRACK® dissipate No. n
over 2 walis of heat from 22225
ICs producing longer Ife 52228
and better pertormance

Just push (C-Kooler on - 22228
heat 1s colfected from top

and botfom of IC and

dissinated Won't shake

ARIES ZERO
INSERTION
FORCE
SOCKETS -

cam actuated, true zero
insertion - tin plated solder
tail pins - capable of being
plugged into dip sockets,
including wire wrap.

<

18-20

Stock No. of

No. Pins 1-9 10-49 50
11055 a.98 $3.90
11056 5.15 . 4.05
11057 6.81 . 5.35
11058 12.02 .. 9.45

EKI KITS come
with all parts
necessary to
assemble!

® Stock No. 88844
TV Jammer Kit “wipes
out™ your TV
screen ... $ 7.71
o Stock No. 88850
Whooper Alarm Kit
makes a great alarm
orsiren.. ... $11.33
MANY, MANY MORE
KITS AVAILABLE IN
FULL LINE CATALOG

SINTEC ~ ELPAC Input
Stock No.  No
300 MW Type
13825
13826
13827
13828
13829
13830
S WTYPE:
13831
13832
13833
13834
13835
13836
138251

Output  Output Dimensions
Voitage Voftage Cument  (HxWxD)

(VDC]  (VOC}  (MA}  in inches

CB38013.07.0 12£0.6 025
CB38113.0.7.0 -12£0.6 025
CB38023.07.0 15£0.7 0-20
CB38123.07.0 -15:0.7 0-20
CB3804 3070 28+0.7 0-10
CB3814 307 0 -28:0.7 010

MODUTEC — (s:iantalgd[éigit Displays - Common
BATTERY TESTER R

Tests all batteries ranging d No. Color

from 135V to 4.5V [ ] ° 12082 Red

Controls: 2 9@33‘.,

3- position switch provides Orange

ranges: 1.35-1.5V; 2.7-3.0V, 4

4.05-4.5V. Durable, pocket size,

self-contained. Test leads are

permanently attached. g
Stock No. 13733 ... 6 Z.f. /
———

PIN FORMING TOOL )
puts IC's on their T

true row to row . : \;/;2"'/’

spacing. One side 1s
for 300 centers, Fliptool over for devices

Price
48x.51x3.05 $ 7.95
48x.51x3.05  7.95
48x.51x3.05  7.95
.48x.51x3.05  7.95
48x 51x305 795

101
.48x.5tx3.05  7.95 1

LEFT mIaHT
DECIMAL  DECIMAL
POINT POINT
CL3801 4.07.0 12406 125
CL3811 407.0 -1240.6 125
CL3802 4 0-7.0 15:07 100
CL3812 407.0 -15+0.7 100
CL3804 40-7.0 28414 50 651x1.2x1.77 24.95
CL3814 4.07.0 -2821.4 50 .651x1.2x1.77 2495
DATA SHEET FOR DC/DC CONVERTERS . 25

M l N l' D R l L L This portable hang dnll 1

appropriate for cirGurt board drilling Runs at
2,500 RPM on 4 "AA” batteries (not included)
Supplied with one .039 dia. drilt bit Drill stand
1s designed like a dnll press for precise hoie
drilling

Stock No Descrption

851x1.2x1,77 524,95
851x1.2x1.77 24.95
851x1.2x1.77 24.95

651x1.2x1.77 24 95 Right Angle Socket for Above

Displays

Stock
No. 1
11010

100
$1.24 8 .99

The Battery Just Wrap”~ Tool
New battery powered tool wraps insulated
wi e arpund 025 square posts without need
for pre-cutting and pre- stnpping Complete
with bit and 100 #f 30 AWG wire.
Descrption Price

Battery just wrap 1oot with bit

and 100 1t 30 AWG wie  $49.95 Pre on .600 centers. Put device in tool and

Replacement it 9.95 13346 Hand dnll with 039 dia. byt

100 ft blue replacement wire  6.95 (no batteries) $24 95

squeeze NEW! ANTI-STATIC MODEL
100 ft. white replacement wire 6,95 x}agu Replacemen! bits 2 each of

OPTEL LCD’s with pins

‘:EEE Stock No. 47005
BBBB Stock No. 47006
B 8:8 8 sk no. 47007

3 Description 1 10
47005 3%dig, 5" $ 5.958 5.50
47006 4 dig, .5 5.95 5.50
47007 4dig., .7’ 11.90 11.00

10011 yellow replacement w re 6,95 ! ONE TOOL DUES Stock No. 10200 $14.95
13345 1001t red replacement wre 6 95 13348 Do stana |§,3§I 8 thru 40 PINS! Stock No. 11059 $1 2_95‘

Sy
e =
*” 3 e

'OK MACHINE AND TOOL
==L IC INSERTION/ S IC EXTRACTOR
c 3| EXTRACTION KIT with numbered hotes in pin lca

o= One-piece, spring steel con-

cractors and o S3e onSipontos cwie 1] eCE
s 1o acoommodala iCe o T gl o sty o gl struction. Will extract allLSI. MSI
rom 14 1o 40 pins T at weite on (hem for foc: & and SSL devices with 8 to 24

chamgtconai s, - e A
$2.10
2.
We accept VISA, MC.

SMOS safe a ude ground o~ e
e $37.74
TOLL 800-526-5960 SRS SHISE Qummces-
FREE in NJ (201) 996-4093

SOCKET WRAP 1D

DIP socket-sized plastic panels

b1

Stock No.
13313

=2} shooting and reparr
ey

$1.82 per pack

28 8th St., Box 410
Frenchtown, NJ 08825

SINTEC..
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NEW

Tech VOM
WV-547C

Drop-proof. Fuse protected.
High impact ABS plas:ic case.
Y

Rugged,
accurate taut-band meter.
[ ]

Sensitivity
20,000 ohms-per vcit DC
9,000 ohms-per vo t AC
[ ]

21 color coded rarges.
[ ]

Snap action,
dual detent range switch.
[}

Temperature scale -
(optional accessory)
[ ]

User oriented
“right angle” test leads.

For 55.50
Here's your best VOM value.

It’'s compact, drop-proof (3 feet) and provides 21
color-coded ranges—voits, milliamps, ohms,
temperature scale and decibels. True quality instru-
ment for your portable applications. Tough, accur-
ate, taut-band meter, fuse-protected. Sensitivity
20,000 ohms/volt DC. High-impact case, colored
bright orange. Snap action, dual-detent range
switch. Range limits: 1000V DC and AC, 250 mA
DC, one megohm, +200°C. Battery Test provision.
Meter OFF position. Temperature scale (special
prcbe optional).

WV-547D. Same instrument in impact-resistant
carrying case. Handle converts to tilt stand.

$39.95

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

Lock to VIZ for value, quality, availability,.
Over 70 instruments in the line— PLUS full accessories.
VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144

CIRCLE 91 ON FREE INFORMATION CARD
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What's covered

As to the course material itself. just
about every aspect of CMOS digital tech-
nology that you might need to know 18
covered in seven units. For instance. Unit
One discusses CMOS basics and summar-
izes them. It then moves on through
CMOS logic gates and how the devices
are packaged. It also discusses CMOS
characteristics including such things as
imput protection. propagation delay. and
power-supply requirements.

Unit Two takes that basic knowledge.
which is also tested during the chapter by

1wo programmed review tests. and applies

it to interfacing considerations, such as
logic levels. output drive, and fan-out.
Interfacing techniques for various types of
logic systems, including TTL and ECL.
as well as such devices as operational am-
plitiers. LED’s. and optocouplers are dis-
cussed.

Taking that knowledge even further.
Unit Three goes into CMOS logic. in-
cluding basic logic gates. and discusses
logic-gate topics including state defini-
tions. the one-input logic gate, the two-
input logic gate. and the use of logic gates
as switches. It then goes through the vari-
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ous types of gates—AND, NAND. OR, NOR,
EXCLUSIVE OR and EXCLUSIVE NOR as well
as other two-input gates and then dis-
cusses gates with more than two inputs.
From there it goes on to DeMorgan’s
cquivalence. transnussion-gate logic. and
three-state logic. The unit concludes with
a discussion of advanced logic techniques
including data-selector logic. read-only
memories. programmable logic arrays,
and microprocessors.

Unit Four takes the knowledge you
have acquired in the previous three units
and applies them to CMOS multivibra-
tors. It discusses direct-logic circuits,
bistable circuits. astable circuits. crystal
oscillators, voltage-controlled oscilla-
tors. monostable circuits, and duty-cycle
integrators. [t also presents some applica-
tion guidelines and then moves through
clocked-logic circuits and master-slave
Hip-flop applications.

Building on that knowledge. Unit Five
discusses counters and registers. includ-
ing CMOS counters, counter applica-
tions. and shift registers.

Unit Six discusses some practical ap-
plications of CMOS analog devices and
includes a discussion ot operational am-
plifiers and their uses. as well as their
limitations. Also covered is using CMOS
analog-switches in such applications as
sample-and-hold circuits, tracking filters,
microprocessor data-entry. and as video
combiners. It also discusses the CMOS
phase-locked loop and how it can be used
as a low-frequency counter. digital ta-
chometer. or a frequency synthesizer.

All the knowledge you accumulate in
the previous units is applied to advanced
CMOS applications in Unit Seven. That
unit goes into using CMOS information
processing circuits, such as analog-to-
digital and digital-to-analog, sample-
and-hold. and peak-detector circuits; fre-
quency modulation and demodulation,
and multiplexing and demultiplexing. It
also discusses commutating filters and
then moves onto various CMOS projects.
including a code-practice radio transmit-
ter. a camera shutter delayed-release
timer. a capacitance meter. a multichannel
adapter for single-trace oscilloscopes,
and a CMOS electronic watch circuit.

One thing you must note about the
course is that you need certain items to
complete it successtully. including the
LT-32008 breadboard/trainer. an oscillo-
scope. and a digital multimeter. Now, if
you have a well-equipped bench avail-
able. it should be no problem. But if you
are just equipping yourselt for this course,
vou will find the cost of the course rising
significantly above the $79.95 price. The
breadboard/trainer alone costs $99.95
and a good. inexpensive oscitloscope can
cost $300. or more. Still, those items are
things that any workbench should have,
and once they are purchased they are
yours to use tor many years to come. R-E
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Professional Books That Help You Get Ahead-And Stay Ahead!

" Electronics and Control Engineers’
Book Club"a...

THE MCGRAW-HILL COMPUTER
HANDBOOK: Applications, Con-
cepts, Hardware, Software. fo-
ited by H. Helms. 992 pp., 475 illus.
Everything you need to know about to-
day's computer science and engineer-
Ing 1s here in this massive treasure trove
of information. Covers everything from
Boolean algebra to hardware selection
techniques to artificial intelligence. A
handy reference work that brings you
right up to the minute!

219/121  Pub. Pr, $79.50 Club Pr, $49.95

INTUITIVE IC ELECTRONICS: A
sophisticated Primer for En-
gineers and Technicians. By
T. M. Frederiksen. 208 pp., illus.
Covering both the simplest and the
most complicated IC designs, this
lively, easy-to-read volume provides
a sophisticated, nonmathematical
explanation of the basic internal
mechanisms common to all semi-
conductor devices.

219/230  Pub. Pr., $19.95 Club Pr., $15.50

SIGNALS AND SYSTEMS. 8y A. Op-
penheim, A. Willsky, and 1. Young. 869
pp., more than 350 illus. Presenting a
comprehensive discussion of methods
for analyzing discrete-time systems, this
book thoroughly integrates discrete- and
continuous-time concepts, covers un
derlying theories, and explores real-world
applications. Includes a look at feed-
back, convoiution, and other concepts
not treated in depth elsewhere.

582674-7 Pub. Pr, $32.50 Club Pr, $25.95

RADIO HANDBOOK, 22/€. By W. Orr.
1,136 pp., more than 1,300 ilius.
Here's the latest edition of what is uni-
versally regarded as the most useful ref-
erence in the industry. It's a ‘'course”
in communications, a fact-packed ref-
erence, and a how-to guide—all In a
single book!

582442-6 Pub. Pr., $39.95 Club Pr, $33.95

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

617/988  Pub. Pr, $39.95 Club Pr., $31.45

MICROPROCESSOR AND MICRO-
COMPUTER DATA DIGEST. 8y W. H.
Buchsbaum and G. Weissenberg. 336
pp., 93 block diagrams, 106 pin con-
figurations. If you work with electronic
devices that use microprocessor or mi
crocomputer integrated circuits, this
much-needed book contains all the de-
tailed technical data for every micro-
processor IC that is currently listed as
a “standard,” off-the-shelf item.

582835-9 Pub. Pr, $29.95 Club Pr, $22.50

VLS| SYSTEM DESIGN: When and
How to Design Very-Large-Scale
Integrated Circuits. By S. Muroga.
496 pp., illus., includes self-test prob-
lems. This book provides a straight-for-
ward explanation of how to design the
integrated circuit chips that are causing
this electronics revolution. it focuses
on every significant aspect of LSI/VLS!
system design.

582823-5 Pub. Pr., $34.95 Club Pr., $26.50

m Keep up with current technology

= Sharpen your professional skills

= Be ready for new career opportunities
= Boost your earning power

ey

New members!
Any one ofthese greot

professional
books

foronly ...

as a premium with you
1st selection!

Spectacular values up to $82.50

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. 8y J. Markus.
1,264 pp., 3,666 circurt 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, $74.95 Club Pr, $57.95

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

582834-0 Pub. Pr, $24.95 Club Pr, $19.95

ANALYSIS ‘AND DESIGN OF DIGI-
TAL INTEGRATED CIRCUITS. By D.
A. Hodges and H. G. Jackson. 448 pp.

iflus. One of the most comprehensive
books in this field, this 1s a valuable
working tool for those who design ICs
as well as those who use them. it s the
only book now available that covers its
subject from a quantitative viewpoint.

291/535 Pub. Pr, $29.50 Club Pr., $23.95

PCM AND DIGITAL TRANSMISSION
SYSTEMS. By R. Owen. 320 pp., 186
illus. A highly useful volume that allows
newcomers to the field to famitiarize
themselves with its problems and
equipment in two weeks—instead of the
three months it would ordinarily take.

479/542  Pub. Pr., $34.95 Club Pr., $25.95

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., $79.90 Club Pr., $57.50

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 a// the basic
principles of digital systems and
logic design — plus a solid introduc-
tion to microprocessors and micro-
processor-based designs.

629/455 Pub. Pr, $33.95 Club Pr, $25.50
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INTRODUCTION TO RADAR SYS-
TEMS, 2/e. By M. I. Skolnik. 698
pp., 244 illus. This new edition of a
widely used text on radar from the
systems engineer’s point of view
brings you full discussions of the
many major changes that have oc-
curred in the field recently.

519/091  Pub. Pr, $40.95 Club Pr, $31.00

CIRCUITS AND SOFTWARE FOR
ELECTRONICS ENGINEERS. By H.
Bierman. 352 pp., 200 illus., outsized
814 x 11 format. This collection of over
340 proven—reliable circuits, com-
puter programs, test methods, and de-
sign tools have been selected because
of the ingenious ways they adapt de-
vices to other uses.

052/433  Pub. Pr., $35.00 Club Pr., $27.95

ANTENNA THEORY: Analysis and
Design. 8y C. A. Balanis. 816 pp.,
iflus. Packed with equations, de-
sign procedures, and plenty of
nuts-and-bolts know-how, this is
the first place toturnforanswers.

582493-0 Pub. Pr, $41.95 Club Pr., $31.95

HANDBOOK OF ELECTRIC POWER
CALCULATIONS. £dited 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., $39.50 Club Pr., $29.95

DIGITAL COMMUNICATIONS. By J.
G. Proakis. 624 pp., iflus. Two features
make this reference and guide a real
standout: (1) minimal math is required
to understand it, and (2) it contains a
wealth of never-before-published ma-
terial, including information about
spread spectrum signals.

509/211  Pub. Pr, $37.50 Club Pr., $29.50



HANDBOOK OF PRACTICAL ELEC-
TRICAL DESIGN. By J. F. McPartland.
416 pp., 300 illus. 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.

456/95X  Pub. Pr, $39.50 Club Pr., $27.50

DIGITAL LOGIC DESIGN. By B. Holds-
worth. 338 pp., 192 iflus. 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

OPTICAL FIBER SYSTEMS: Tech-
nology, Design, and Applica-
tions. By C. K. Kao. !97 pp., illus.
From a basic explanation of optical
fiber systems to the economic
ramifications of their use, this vol-
ume provides full coverage of a
rapidly changing field.

332/770  Pub. Pr, $29.50 Club Pr., $23.95

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, $29.95 Club Pr., $21.50

ELECTRONIC COMMUNICATION,
4/e. By R. L. Shrader. 801 pp., 870
illus. This thoroughly updated edi-
tion offers all the theory and fun-
damentals you need to prepare
yourself for the FCC commercial
and amateur grade license exami-
nations—and pass them the first
time!

571/503 Pub. Pr., $28.50 Club Pr., $20.95

STANDARD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D.G. Finkand H..Beaty. 2,448 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, $74.95 Club Pr., $53.95

INTEGRATED CIRCUITS APPLICA-
TIONS HANDBOOK. By A. H. Seid-
man. 673 pp., illus. This Handbook
presents information on everything from
TTL, ECL, MOS, and CMOS logic fam-
ilies to semiconductor and bubble
memories. The emphasis is on appli-
cations, with a minimum of theory. The
math used is essentially limited to sim-
ple arithmetic and elementary algebra.
582860-X Pub. Pr., $39.95 Club Pr., $29.95

McGraw-Hill Book Clubs

Be sure to
consider these
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, $28.50 Club Pr. $23.50

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

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

ENGINEERING FORMULAS, 4/e. By
K. Gieck.

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

DIGITAL HARDWARE DESIGN. By J.
B. Peatman.
491/321  Pub. Pr, $35.50  Club Pr. $27.50

ELECTRONICS DESIGNERS' HAND-
BOOK, 2/e. By L. J. Giacoletto & R.
Landee.

2317494 Pub. Pr, $82.50  Club Pr., $59.95

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

617/97X  Pub. Pr., $39.50  Club Pr, $29.00

ENGINEERING MATHEMATICS
HANDBOOK, 2/e.By J. ). Tuma.
§54/298  Pub. Pr. $34.50 Club Pr, $26.95

MICROELECTRONICS. By J.
Miltman.
423/21X  Pub. Pr., $38.50 Club Pr., $27.50

INTRODUCTION TO THE THEORY
AND DESIGN OF ACTIVE FILTERS. By
L. P Huelsman & P E. Allen.

308/543  Pub. Pr, $35.50 Club Pr., $27.00

ELECTRONICS CIRCUITS NOTE-
BOOK. Edited by S. Weber.
192/448  Pub. Pr,, $35.50  Club Pr,, $27.50
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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 vou continuing access
to the best and latest books in vour 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%.

BONUS BOOKS—\ou will immediately begin to participate in our Bonus
Book Plan that allows you savings up to 70% off the publishers’ prices of
many professional and general interest books!

B CONVENIENCE —12-14 times a vear (about once every 3-4 weeks) vou receive
the Club Bulletin FREE. It tully describes the Main Selection and Alternate Selec-
tions. A dated Reply Card is included. If yvou want the Main Selection, you simply do
nothing — it will be shipped automatically. If you want an Alternate Selection —or
no book at alt —you simply indicate it on the Reply Card and return it by the date
specified. You will have at least 10 days to decide. Hf, because of late delivery of the
Bulletin vou receive a Main Selection you do not want, you may return it for credit
at the Club’s expense.

As a Club member vou agree only to the purchase of three books (including your
first selection) during your first vear of inembership. Membership mav be discon-
tinued by either you or the Club at anv time after vou have purchased the first
selection plus two additional books.

Other McGraw-Hill Book Clubs:

Architects’ Book Club = Byte Book Club * Chemical Engineers’ Book Club

* Civil Engineers’ Book Club * Mechanical Engineers’ Book Club

For more information, write to:

McGraw-Hill Book Clubs, P.O. Box 582, Hightstown, New Jersey 08520
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Electronics and Control Engineers’
Book Club®
P.O. Box 582, Hightstown, New Jersey 08520

Please enroll me as a member and send me the two
books indicated, billing me for the $2 89 premium and
my first selection at the discounted member's price,
pluslocal tax, shipping and handling charges. | agree
to purchase a minimmum of two additional books dur-
ing my first year of membership as outlined under the
Club plan described in this ad. A shipping and han-
dling charge is acdded 10 all shipments,

Write Code No. of
$2 .89 selection here

Write Code No. of
first selection here

Signature

Name

Address/Apt. #

City

State Zip

This order subject to acceptance by McGraw-Hill. All
prices subject to change without notice. Offer good
only to new meimbers.

E33648
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GET A GRIP ON
)RECISION WORK.
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¥ With Vaco’s Ultra Precise Pliers. |
Vaco's finest quality pliers. Superior design for maximum precision in
cutting, bending, forming and assembly work. In 14 of the most popular
styles and shapes. Each precision machined of fine alloy steel for long life.
With cutters finely hand-honed to assure
perfect alignment. Pliers come packed
in handy, plastic storage container.
PI ULTRA PR&C!SE
mx
fines

1ore
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fonger
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ith Vaco's Professional Pliers.

Today's outstanding value in compact, high-efficiency
pliers for delicate precision work. Made of forged
' m reoressionn - stee| for exceptional strength. With triple
f PI hardened cutting edges, hand-honed
i 5 - © and mated. 9 styles cover
i range of uses from cut-
f ting to gripping.
igf e - Handy plastic
<arabiy . StOrage con-
tainer. Write:
Vaco Products g \
Co., 1510
Skokie Bivd,,
.\ Northbrook,
IL 60062.

PRECISION
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Builds tools like your job depends on »it.""
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NEW IDEAS

Light-sensitive timing circuit

MANY LIGHTS AROUND TIE HOUSE ARE
turned on at sunset and kept on for say
three or four hours, and then turned off.
Because the same routine is followed ul-
most every day. the lights can be automat-
ically controlled by a light-sensitive
circuit combined with a timer. The circuit
could be used to turn on not only lamps or
security lights: it could also turn on an
electric blanket or any other clectrical de-
vice when the light level falls to a pre-
determined point. Then. the timer could
keep that device turned on for a pre-set
time period before it shut it off. Figure |
shows such a circuit.

How it works

The circuit is powered by a single-end-
ed 12-volt DC supply (not shown) consist-
ing of a [2.6-volt transformer and a 7812
voltage regulator. Though a regulated
supply isn’t really necessary. it does im-
prove the timer’s accuracy. The 741 op-
amp is used to form a comparator with
Ivsteresis that monitors the outside light
level using a photoresistor. That means
that the comparator’s output goes high
only after the input to pin 3 crosses a
certain DC value (determined by R2). The
feedback applied to pin 3 of the compara-
tor causes the output to remain high until o
negative voltage of sufficient quantity to
overcome the feedback is applied. Only
then will the output change states. Note
that there are two switching voltages. In
the dead zone (the area between the two
switching voltages). the output will re-

main in the same state that it was pre-
viously set to. In other words, if the
ouwtput is high. it will remain so as long as
the input is in the dead zone.

Resistor R1 and photoresistor SR1 form
avoltage divider. R1 should be selected to
have the same resistance as SR1 at the
light level at which the lump is to be
turned on. The photoresistor should be
mounted near @ window and shielded
from the lamp that it is to control: or it can
be maounted in the same enclosure as the
other components if the device is to be
mounted near a window. As the light level
drops. the photoresistor increases in resis-
tance. That increased resistance causes a
greater voltage drop across the photoresis-
tor: anequal voltage is applied to the non-
inverting input to the comparator through
the 120-kilohm resistor. When the voltage
at the non-inverting input reaches a level
that's about cqual to the voltage at the
inverting input of the op-amp, its output
coes trom low to high. The level at which
that change occurs is controlled by R2.

When the comparator’s output goes
high. a pulse is generated through capuct-
tor Cl that triggers the 2240 timer. The
timer stays on for a set period that is deter-
mined by capacitor C, (10 wF) and resistor
R, (8.2 megohm). With the component
vitlues shown. the timer period is about 3
hours with switch S3 open and about
twice as long with it closed.

The timer’s output is sent to the inver-
ter. transistor Q1. The output of that tran-
sistor. taken from the collector, s used to

TO AC
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FIG.1

turn transistor Q2 on and off. When Q2 is
turned on it completes a path to ground
through the MOC3010 optocoupler for an
internal LED. That LED triggers a triac
driver or diac and that. in turn. triggers
the triac in the lamp circuit. When the
triac is turned on current flows to the
lamp.

The LED in series with the optocoupler
serves as a pilot light. The LED lights to
indicate that the circuit is in operation.

Switch ST is used to manually start the
timer by applying ¢ high input to the imer
at pin 11: while. S2 is used to stop its
operation by applying w high to the timer’s
reset at pin 10, Any or all of the switches
cun be eliminated il the functions they
control are not needed. The optocoupler
and triac can be replaced by a relay if
desired.—John A. Wert R-E

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 Assemnbly 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 subsequently re-
publish my idea in collections or compilations
of reprints of similar articles. | declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. | also declare that this material has
not been previously published.

Title of Idea

Signature

Print Name Date

Street

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

200 Park Ave. South,

New York, NY 10003
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THE DRAWING BOARD

Generating sinewaves with the 4018

ROBERT GROSSBLATT

BY I'HIS TIME WE SHOULD ALL BE FAMIL-
iar with the unbreakable first rule of elec-
tronic design: Brainwork before board
work. I you can’t get it down clearly on
paper. you can't design it, much less build
it. (I believe that there's some sort of natu-
ral law that governs the relationship be-
tween the weight of the finished product
and the paperwork it generates. It anyone
knows what it is, please let us know!)
Paperwork always chops”mind-boggling
design problems down to a manageable
size and also lets you concentrate all your
energy on specific design problems.

Last month we spent a little time break-
ing down the problem of using the 4018 to
generate sinewaves. Although that's cer
tainly not the most complex problem
you'll ever see. it is important to remem-
ber that the design approach that you take
is as important as the design itself. As a
matter of fact, the initial approach will
more often than not shape the final prod-
uct.

Generating sinewaves

Take a look at the output wavetorms of
the 4018 shown in Fig. 1. It puts the pro-
cedure to follow (and the problem it
causes) in black and white tor us to look
at. And it should give you some idea as to
how to go about using that IC. As you can
see. the 4018 provides phase-shifted out-
puts that are delayed by exactly one in-
coming clock pulse. Not only that. but
we 've already seen that the output duty
cycle is nice and square. It we sum the
outputs together properly, we can produce
a digital wavetorm that can be filtered to
any degree of smoothness desired by the
circuitry that's tied to it’s output.

If the outputs (@, through Qs) of the
4018 are added together using equal value
resistors. we're going to wind up with the
very familiar and entirely predictable
waveform shown in Fig. 2-a. If you squint
vour eyes and imagine the waveform to be
all smoothed out you’ll see that the best
that we can hope to get from the circuit in
Fig. 2-b is a triangular wave. Obviously,
our approach is on the right track but the
problem is a little more complex than it
first appeared. While, it is evident that we
have to add the IC’s outputs together, it
should also be evident that we have to give
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more thought to how we do it. The shape
of the wave that’s generated by the 4018
depends on the values chosen for the sum-

ming resistors. Determining the values of
those resistors. however. is something
clse. There's no way to avoid doing some
math: but let’s sec if there’s some way to at
least cut the required calculations down to
a slightly less formiduble size. Once
again we have some paperwork to do.

Now. as everybody knows. there are
lots of different ways to go about solving a
problem. Which one you pick depends on
the problem, but remember that the idea
behind all of them is to cut down the
amount of work you have to do. Let’s
attack our problem with the most basic
approach—common sense!

In Fig. 2-a we see u composite output
waveform from Fig. | and we have also
overlaid 1t with an approximation of the
sinewave thut we're trying to generate.
Certain things should become clear al-
most immediately.

As the sinewave approaches its max-
imum positive and negative values it flat-
tens out. The staircase shape that was
gencrated using equal value resistors has
sharp peaks at those points and therefore,
doesn’t really fit the curve. That simple
observation leads us to a sledgehammer-
tvpe fix. All we have to do now is to lose
the output of the 4018 that's causing those
peaks. In practical terms that means get-
ting rid of the Q5 output. As you can sce
trom Fig. 2-b, we’re using that output for
two purposes: It’s one of the data outputs

continied on page 113
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The best-looking way to keep your TV performing

up to par may be right here before your eyes!
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What an eyeful! All six of these
atenna indoor antennas!
sofne, each in its own way,
fvear we paid a designer’s
fee. But we didn't.
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We think you, too,
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over 3,000,000 Soid
and Still the World's

Most Preferred,
Muitimeter. . .
Analog or Digital

Does Things
That Even the Best Digitals

Are Unable to Do, Including ours

(And We Have 16 of the Best!)

= “Instant” continuous null, peak, trend and ccntinuity
indications

» High immunity to transients and RF interference

» Does not generate EMI (electromagnetic interference)
» dB ranges at no extra cost

» Highest common mode and normal mode rejection

» Resistance Indication from zero 1o infinity

» Selt-powerad on all voltage, current and dB
ranges—no batteries or AC line connections

® Reliable, accurate performance, €ven under exireme
environments

» Easy, low-cost maintenance — no expensive ‘‘chips’
to fail

» UL Listed per UL 1244 ''Standard for Safety—Elec-
trical and Electronic Measuring and Testing
Instruments”’

» Plus a complete line of UL Recognized test accessor-
ies — test leads, amp-clamps, H.V. probes

» Optlons include mirrored scale, overload relay protec-
tions, ever ready case, roll top carrying case, et al.
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Family Includes
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{1984 - DUR 50th ANNIVERSARY YEAR |

A Katy Industries, Inc. Subsidiary

853 Dundee Avenue, Elgin, lllinois 60120-3090

(312) 697-2260 ¢ Telex 72-2416 » Cable SIMELCO

IN CANADA: Bach-Simpson, Ltd., London, Ontario

IN ENGLAND: Bach-Simpson (U.K.) Ltd., Wadebridge, Cornwall
IN INDIA: Ruttonsha-Simpson Private, Ltd., Vikhroli, Bombay

And for Those People Who Want a Digital as Well as an Analog VOM. . .Simpson Has the Largest Line

of Hand-Held, Hand Portable and Bench-Portable DMMs
I
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NEW PRODUCTS

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

WIRE-WRAPPER, model BJW-3, is a bat-
tery-powered version of the Just Wrap tool. A
bit compresses insulated wire against the
wrap post in such a way that the post edge
cuts through the insulation and makes con-
tact with the wire conductor. That allows the
user to wrap directly from a wire reel or spool
without precutting or prestripping, and makes
it possible to wire continuous strings across
any number of points with a single, continu-
ous insulated wire. The string may be ended
atany point with a built-in cutting mechanism.
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The model BJW-3 is operated by two re-
chargeable nickel-cadium batteries (not in-
cluded). It comes with a bit and sleeve, and a
100-foot spool of 30 AWG wire. Refill spools
are available in 100-foot lengths and in four
colors: blue, red, white, and yellow.

The mode! BJW-3is priced at $59.95.—0K
Industries, Inc., 3455 Conner Street, Bronx,
NY 10475.

DATA-ACQUISITION SYSTEM. model
DT2818, is a simultaneous sample-and-hold
data-acquisition system for the IBM personal
computer. It provides simultareous analog-
input and analog-output capabilities, as well
as digital /O and clock functions. With an
analog input throughput rate of up to 27,500
samples per second, the model DT2818 is
useful for physiological and speech research,
as well as multiparameter materials testing
and applications requiring auto- and cross-
correlation techniques.

The model DT2818 combines the utility of
multi-channel signal freezing with the flex-
ibility and low cost of personal-computer-con-
trolled data acquisition. Using a 12-bit
simultaneous sample and hold analog-to-dig-
ital converter system, the user is allowed to
take a snapshot of up to four high-level ana-
log-input channels, freezing their values in-
stantaneously (within =5 nanoseconds).
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Subseguent analog-to-digital conversions
can occur at up to 27,500 samples per sec-
ond.

An accessory available for use with the
model DT2818 is the model DT707 screw
terminal panel with integral cable. The model
DT707 provides an easy connection scheme,
via screw terminals, for all analog and digital
signats.

The single unit price for the model DT2818
is $1585.00. The model DT707 is priced at
$149.00. The model DT2818 is shipped com-
plete with a comprehensive user manual,
which includes example BASIC programs. —
Data Translation, 100 Locke Drive, Marl-
bora, MA 01752.

RECHARGEABLE SPRAY CAN, the Jenni
Can can be pressurized to about 50 psi with a
bicycle pump, footpump, or service station
airline. It is useful in the garage, workshop
and in engineering jobs, delivering lubricants,
rust inhibitors, cleaning solvents, penetrating
oil, and de-icer. In electronics, it is useful to
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apply contact cleaner, light lubricants, and for
dust blowing. The Jenni Can is priced at
$19.50—Scandex, Inc., 87 Crescent Road,
Needham, MA 02194,

MARINE DEPTH INDICATOR, the Polaris
DI480, has an alarm which sounds if the

AUDIO

KITS O

POWER AMPLIFIERS
MOSFET

120 W ATT- Model UP70
RMS Mono)  $219.95

ILP MOSFET power ampiifiers are the logical choice
for superb performance. compact size. excellent
design. ease of assembly. and bargain prices! Al
models use famous ILP audio power amplifier
modules. factory pre-assembied with bonded heat-sink
and tested. Assembly is quick easy. and assured
Each model features an (LP toroidal power
transformer' half the weight and size of conventional
transformers. toroids are also much quieter. ILP
MOSFET power amps give no-compromise state-of-
the-art performance: trequency response 15Hz -
100kHz (-3db). harmonic dtstortion 0.005% (1kHz)
signal-to-noise ratio 100db. slew rate 20v ps. Each kit
mounts Mo a precision die-cast aluminum chassis
Like all ILP products. MOSFET power amp kits carry a
five year Imited warranty. Also available MODEL
UP60 60 watts BMS MOSFET amplitier $159 95
Avarlable drect and from selected dealers

Write for details

CALL TOLL-FREE TO ORDER 800-833-8400
In New York call (716) 874-5510.
Mail orders accepted. VISA, Mastercard or checks.

GLADSTONE tccTrovcs.ic.

1585 Kenmore Avenue Buffalo, New York 14217
InCanada: Gladstone Electronics, Toronto 800-268-3640
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| effects,
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j BRéA Electronics, Inc.

Dept. 4-R, 1020 W. Wilshire Blvd.
J okiahoma City, OK 73116
800-654-8657 9AM-5PM CST M-F
HE I s e Il O .
CIRCLE 52 ON FREE INFORMATION CARD

Tests LEDs, UJTs, SCRs,
bipolar transistors,
dlades FAST!

Read and you'll agree: Pulsar 3R is the most sophisti-
cated go-nogo probe-style tester in the business—
which is why thousands are using it for fast out-of or in-
circuit analysts. Using it how? Here are some ways.

+ |dentifies emitter. base. collector: pnp or npn: silicon
or geranium.

® Spots leaky, open. shorted. low-gain transistors.

e Checks LEDs: dentifies cathode and anode: and
segments of numeric and alphanumeric LEDs.

e Tests P-channel and N-channel FETs.

® Functions as a logic pulser: pulis low to high, high to
low

After a week with the 3R you'll wonder how you ever did
without it

Pulsar Technology Systems Inc.
126-16 Northern Bivd. Flushing. N.Y. 11368
Telephone 212-457-5553

Ship 3R Transistor Testers at $69.95 ea. for which |
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| |
I I
l enctose my check money order Please ship !
C.OoD
l We pay shipping in USA. Dealer inquiries invited. |
| NAME_ l
{ ADDRESS l
CiTY STATE ZIP. l
| New York State residents add applicable sales tax. l
e o
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depth varies above or below any range the
user specifies. The unit can read depth up to
480 feet. It also features a backlit liquid-crys-
tal display that shows normal depth and shal-
low- or deep-alarm depth settings. The
display can be set to read out in either feet or
fathoms in tenths. Variable controls are used
to set the shallow- and deep-alarm functions.
Additional features include an external buzz-
er jack. a mounting bracket, and power cord.
The Polaris DI480 is priced at $329.00 —
Regency Electronics, 7707 Records St.,In-
dianapolis, IN 46226.

AUDIBLE CONTINUITY TESTER, model
137. comes complete with an adaptable
probe end that allows it to accept any probe in
Desco's catalog. The standard probe, which
is shipped with the unit, will meet most com-
mon testing needs. The model 137 gives a
combination audible and visual response to a
complete circuit, and is capable of polarity
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testing. Input impedance is 150 ohms. The
model 137 comes complete with two 1.5-volt
AA batteries, operates at 3 volts, and draws 5
mA current. It is priced at $22.50 — Desco
Industries, Inc., 761 Penarth Avenue, Wal-
nut, CA 91789.

TWIST-ON BNC CONNECTOR, model
203040, has a body length of only 1.23
inches, for applications where space is lim-
ited. No solder or special tools are required for
installation. The model 203040is in one piece
and there are no loose parts. Itis designed for
operation in the 0-4 GHz frequency range at
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500 volts, has an impedance rating of 50
ohms nominal, and is for installation on
RG-59 or RG-62 cable. The model 203040
twist-on BNC connector is priced at $2.29 —'
Ava Electronics Corp., 4000 Bridge Street,
Drexel Hill, PA 19026.

FIBER-OPTIC LINK SYSTEM, the EDU-
LINK. is a TTL data-transmission system, de-
signed specifically as an educational tool.
The EDU-LINK package includes a transmit-
ter. receiver, and a 1-meter length of pretermi-
nated fiber-optic cable. The kit, sold in
unassembled form, demonstrates the princi-
ples of fiber-optic transmitter and receiver de-
sign. It comes with instructions, theory of
operation, and tutorial information. The EDU-

FIBER OPTICS

EDU LINK

A COMPLETE TTL' DATA TRANSMISSION SYSTEM
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LINK is priced at under $20.00 — Advanced
Fiberoptics Corp., 637 S. Hayden Road,
Tempe, AZ 85281.

CONTACT ENHANCER, Tweek, is a fluid de-
signed to reduce contact resistance in low-
power circuits. The better the contact, the
cleaner the signal. Connections treated with
Tweek act as if either the conductivity of the
contacting metal surfaces has increased or
the contact surface area has been multiplied
by a significant factor.

Tweek is a nonconductive fluid that in-
creases conductivity on a molecular level
when applied as a thin coating. By filling in
microscopic gaps in a metal-to-metal contact,
Tweek multiplies the apparent contact sur-
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faces and decreases contact resistance.
Among its applications are audio and video
interconnects, phono cartridge and head-
shell pins, antenna connections, computer
connections, and battery terminals. It is sold
in 0.5-cc applicator tubes, and the suggested
list price is $15.00 — Umiko, PO Box 5046,
Berkeley, CA 94705. R-E



DESIGNER'S NOTEBOOK

Low-voltage amplifier circuits

ROBERT GROSSBLATT

DIGITAL AND ANALOG CIRCUITS EACH
have their own unigue set of design prob-
lems. Very often what is i major consid-
eration in one tield doesn’t even appear in
the ather. There is. however. one problem
that is common to both analog and digital
circuits: the problem of tuiloring real
world signals so that they can be handled
by whatever circuitry that is being de-
signed to follow them.

The output of many real-world sensors
(from microphones to keyboards to trans-
ducers) need a certain amount of con-
ditioning before they can be reliably
processed by either analog or digital cir-
cuitry. One of the most frequent problems
that turns up is that the voltage level com-
ing out of the input device is just oo low
10 be used by the tollowing circuitry. Be-
cause of that. those signals must be ampli-
fied 1o a usable level. This month we'll
look at two general-purpose amplifier cir-
cuits. The first uses a single transistor and
the other @ CMOS IC. Either one can
realty come in handy when you're fuced
with the problem of low-voltage input sig-
nals. We'll look at the transistor amplifier
first.

Transistor amplifier

Figure | shows a simple single-transis-
tor amplifier that can be used anytime you
need a boost for a signal that's in the
microvolt runge. That circuit can be as-
sembled from the sort of spare parts that
fall into the cracks of your parts box. Not
only that, but the it uses so few parts that it
takes up less space on a PC-board than an
IC. In addition, the circuit has a flat fre-
quency response across the audio spec-
trum and a gain of about 100 with the
component values shown. None of the
component values are particularly crit-
ical. therefore a wide range of substitu-
tions can be made without seriously
affecting the performance of the circuit.

The gain of the circuit cun be lowered
by dropping the value of feedbuck resistor
R2. And the capacitor values shown can
be changed if you don’t happen to have
those values on hand. Transistar Q1 is «
small-signal high-gain NPN transistor:
substitutions can be made here as well. A
2N2222 transistor can be used but it will
give vou a lower gain than the 2N3391
shown; again it's a matter of trial and error

9V

10K ¢2

a1

ground to just about the supply rail. and
so on. The response of the circuit can be
casily tailored o satisty a wide range of
circuit conditions.

The gain of that circuit is determined
solely by the ratio of the feedback resistor
(R2} to the input resistor (R1). And the
frequency response is a {unction of the

o
O—[I:(I—‘ 2N3391 Vour input capacitor. Keep this circuit in mind.
Vin 4716V it can make }ife alot gusicr_\xhcn_lhc
output signal tor the circuit you re design-
3 A0 o ing needs a bit of amplification. Just
= round up three spare inverters and your
FIG. 1 problem is solved. The only thing to re-
R2
1MEG
~AAA
AA A4
+V
R1 IC1a T I (v
100K 1/6 4049 1/6 4049 1/6 4049
IErL Iy sy ;
2 4 7
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A 8
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FIG. 2

on one hand. and how much gain you
need on the other.

The circuit can be used unytime that a4
realls low input signal needs to be boosted
to a workable level. Anyone who has ever
had to deal with the output level ot a
dynamic microphone (in the microvolt
range) will find that little amplifier really
hundy because it will boost the mike’s
output signal level enough so that it can be
fed into a standard line input. The other
low-voltage amplitier circuit that we will
look atuses CMOS inverters rather than a
single transistor.

CMOS amplifier

The second amplifier circuit is shown
inFig. 2. Ituses three sections of a CMOS
4049 hex inverter IC (but any CMOS in-
verter can be used). It features ahigh input
impedance. It also features all the good
things we've come to expect from CMOS:
a wide power-supply range, high noise-
immunity. an output that swings from

member is that the output voltage won't
be at ground potential when you remove
the input signal. Since we're using the
imverters in a linear mode . the output volt-
age will always return to V/2 (where V is
the supply voltage). If that presents a
problem you can always take care of it
with a capacitor or some other scheme at
the output. R-E

“Dad. tell mc about vour deprived child-
hood ... no computers, videogames ..."
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Now electronics technicians can get into VCR Servicing quickly and easily

Learnprofessional VCR servicing
at home or in your shop
with exclusive videotaped
demonstrations

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

Integrated Three-Way
Self-Teaching Program

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

The “How-To’’ Videotape

Your NRI Action Videocassette uses
every modern communications tech-
nique to make lcarning fast and easy.
You'll enjoy expert lectures and see
animation and video graphics that make
every point crystal-clear. You’ll follow
the camera eye into the heart of the
VCR as step-by-step servicing tech-
niques are shown. Both electronic and
mechanical troubleshooting are covered

. including everything from com-
plete replacement and adjustment of the
recording heads to diagnosing micro-
processor control faults.

Plus Training On All The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS, and %4"
U-Matic commercial VCRs, NRI also
brings you up to speed in other key
areas. You'll get training in capacitance
and optical video disc players, projec-
tion TV, and video cameras. All are in-
cluded to make you the complete video
technician. There’s even an optional
final examination for NRI's VCR Pro-
fessional Certificate.

The Best Professional
Training

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

Satisfaction Guaranteed
. . .15-Day No-Risk
Examination

Send today for the new NRI Self-
Study Course in VCR Servicing for

YE ' Get me started in profitable
o VCR servicing. Rush me my

NRI self-study course in VCR Servicing for

satisfied.
PLEASE SPECIFY TAPE FORMAT DESIRED [ VHS

Company.

Professionals. I understand | may return it for
a full refund within 15 days if not completely

Name (please print). .

Covers Beta and VHS
systems with actual

instructionon
videotape.

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

Special Introductory Offer

This complete VCR training course
with two hour videotape is being
offered for a limited time only, on
orders received from this ad, at our low
introductory price of $179.95. Save
$20 by acting now!

NRI Training For Professionals

McGraw-Hill Continuing Education Center

3939 Wisconsin Avenue Washinfﬂl _I_)S 20_.016__ .
NRI Training For Professionals
McGraw-Hill Continuing

Education Center
3939 Wisconsin Avenue
Washington, DC 20016

w/,

i
(e
Hll'

] BETA

Street

City/State/Zip.

Enclosed is my [ check [] money order for $179.95 (D.C. residents add 6% tax) Make check payable to NRI

Chargeto [J VISA [ MasterCard
Interbank Number

Card Number.

Expiration Date

Signature.
4

{required for credit card sales)
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laws. If you're lucky, you might effec-
tively cut the cost of your project in half!

Features of the controller

The underlying design goal for this
controller was a small. inexpensive, yet
powerful control computer with its own
development system. That design had to
achieve a successful balunce: We wanted
the board size and the cost to be kept
down, yet we still wanted to include as
many features as we could. However, if
we tried to give the board too many bells
and whistles, the resulting high cost
would limit its practical (economical) ap-
plications. On the other hand, a cost-con-
servative approach would result in a board
with only limited applications. Of course,
we searched for a happy medium.

The result was a rather small board
(about 52 X 62 inches) that has enough
power to do its job at a competitive cost—
take a look at the controller’s features:

®A total of 46 inputs and outputs:
Seven high-current, individually ad-
dressable outputs; 7 individually ad-
dressuble inputs; 2 eight-bit input ports,
and 2 eight-bit output ports.

®An RS-232 serial port: a terminal can
be used for program entry.

®An eight-channel. 8-bit analog-to-
digital converter with provisions for digi-
tal-to-analog conversion.

®A choice of two operating systems:
BASIC or Forth. The high-level language
will cut your programming time by 90%.

®An on board EPROM programmer
makes a permanent copy of your RAM-
based program.

®A real-time clock for time-of-day
functions.

®Auto start of ROM-based programs.

®BSR-type remote controller is on a
companion power-supply board. That
system communicates to readily available
receiver modules that you simply plug
into the AC lines. All of the hassles of
stringing wires from the controller to the
control point are eliminated.

A closer look

Now that we have an idea of the basic
features of the controller, let’s discuss
some of the theory behind it. Unfor-
tunately, we won’t be able to cover all of
the points that we just mentioned this
month—they will be discussed in upcom-
ing installments of this article.

We’ll start by describing the micro-
processor and the support circuitry re-
quired to test, debug and program the
basic system. The design will be dis-
cussed in enough detail so that even those
who are not familiar with microprocessor
design techniques will be able to get an
overview of the process. The control com-
puter's schematic is shown in Fig. I.

The microprocessor selected for this
project is the Intel 8088—the 16-bit mi-
croprocessor that forms the heart of IBM’s

personal computer. (Anyone who owns an
IBM PC has a complete set of develop-
ment tools for this board.) The 8088 can
be thought of as being made up of two
units. The first is the BIU or Bus Interface
Unit, which prefetches instructions while
the rest of microprocessor (the EU—FEx-
ecution Unit) is working on the current
instruction. Besides speeding execution,
that has an even more fortunate (econom-
ical) effect: Memory IC’s with access
times as slow as 400 ns will work on the
board.

The bus structure

The microprocessor is connected to the
memory and /0 through the data bus, the
address bus and the conrrol bus. Those
busses are shown in the computer’s sche-
matic in Fig. 1.

The data bus is the group of eight lines
(bo—D7) over which data can be transferred
between the microprocessor and any
memory or [/O (/nput/Output) device.

The address bus is made up of 20 lines,
some of which are time multiplexed.
Don’t worry about now—we’ll get to it
shortly. You should know, however, that
the microprocessor uses the address bus
to select the desired memory address or
1/O device to send data to or receive data
from. That address is represented by the
unique combination of address-line
states.

We will be concerned with three lines
of the control bus. The READ (RD) and
WRITE (WR) lines determine whether the
data 1s to be transferred to (read by) or
from (written by) the microprocessor on
the bi-directional data lines. The third
line. 10/M, is used to distinguish between
A memory access or an I/O access.

The 8088 can address 1 megabyte (229)
of memory with its 20 address lines. If we
use only the lower 16 lines, we can ad-
dress 64K. The 8088 combines the data
bus and the lower eight address lines into
what is called a time-multiplexed bus.
That was done so that the 8088’s package
could be kept to 40 pins. The first design
question is to decide whether to de-
multiplex the data and address bus or use
it as is. Intel (and others) supports the
multiplexed bus with an extensive range
of products. Leaving the bus multiplexed
will result in a smaller board that is easy to
lay out. (That is one of our design goals.)
However. because of the popularity of the
non-multiplexed bus, peripheral IC’s de-
signed for it are more available and are
less expensive. Because another of our
design goals is to design a low-cost board,
we must stick to popular components—or
at least ones that we expect to become
popular. Fortunately, demultiplexing the
bus is an easy matter; it requires only a set
of latches. A 741.5373 octal latch (IC15)
is used. It is cnabled by the ALE (Address
Latch Enable) pin of the microprocessor
(pin 25). Now we have 8 high-order ad-
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dress lines. ais—asg. (IC18 pins 39, 2-8),
and 8 low-order address lines coming
from the latch outputs, a7—ae. (IC15 pins
7,12,6,15,5, 16, 2, 19). We also have 8
bi-directional data lines, Ap7-apo) from
the input side of the latch (ICI8 pins
9-16). Note that the data lines still contain
the multiplexed address-information.
They will contain data at the time the
appropriate control line (RD or WR) 1§ ac-
tive.

The memory field must be divided into
appropriate banks (or peripheral IC’s). We
must make sure that only a single pe-
ripheral IC can be active at any one time.
If more than one device attempts to place
data on the bi-directional data bus simul-
taneously, a condition known as bus con-
tention rises. The result of bus contention
is an undefined bus state and, con-
sequently, undefined operation. Thus the
output of our memory decoder will be a
one-of-N type—only one output will be
active at any one time. Each of those out-
puts will be connected to the chip-enable
(CE) input of a peripheral [C.

The selection of the size and type of
memory is heavily influenced by our need
to convert our finished program into
ROM. If we can simply remove a RAM IC
and replace it with a pin-compatible
ROM, we will have a compact yet flexible
board. The 2016 2K X8 RAM and the
2716 2K x 8 EPROM are pin-compatible.
so they will be used. We also need memo-
ry space for ROM-ed development tools
that can be used during the program test-
ing, and an empty socket for the blank
EPROM to be programmed.

Throughout the remaining description
of the board, the highest order address
lines (a19—a16) will be ignored. The ad-
dress lines ais—as will be called the high-
order address lines. The most significant
high order address line (a1s) can be used
to chip-select the system ROM. Address
lines an and A2 are used as the inputs to a
741.S139 one-of-4 decoder (1C16), which
will be used to chip-select the other mem-
ory 1C’s. We have mapped our system
ROM and 4 memory sockets uniquely
into the 64K address space. Table | shows

TABLE 1—MEMORY MAP

Address (hex) IC/Function

0000—07FF 1C12/RAM

0800-0FFF IC10/RAM

1000-17FF IC13/ROM

1800-1FFF IC14/ROM and

EPROM pro-

gramming
socket

8000-FFFF IC9/System
ROM

a memory map of our system. Note that
Atsis inverted by IC19 to select the system
ROM and that the one-of-4 decoder
(1C16) is gualified by IC17-d: when A5
and the 10/ lines are low, a memory-field
operation is indicated.
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FIG. 2—THE FOIL PATTERN FOR the control computer’s component side is shown above.

When the 8088 is reset, it will begin
execution at address FFFFOH. That
means our system ROM should occupy
the highest memory position. (Remember
that we re not decoding the highest-order
address lines, so that when the 8088 looks
at address FFFF@, it will see the system
ROM.

EPROM programming

Programming the 2716 EPROM is a
simple matter. The programming voltage
may be applied as a DC voltage to pin 21,
the v, pin. The address and data must be
stabilized for 50 milliseconds, and during
that time. a single TTL-level pulse is ap-
plicd 1o the CE/pGM pin (pin 18). (It is
pulsed from low to high.)

Rather than the more usual method of
surrounding the EPROM being pro-
grammed with a bi-directional latch, the
address and data information will be

taken directly tfrom stabilized address and
data busses. The disadvantage of our ap-
proach is that the microprocessor cannot
be doing anything else during that 50-ms
interval when the busses are stabilized—
including timing the 50 milliseconds. We
will have to use a hardware timer. The
advantages of our method are fewer com-
ponents, software simplicity, and a small
board size. (Figures 2 and 3 show full-
sized foil patterns for the double-sided
printed-circuit computer board. The
power supply for the computer is con-
tained on a second board. We'll talk about
that board in a future installment of this
article.) In fact, the EPROM programmer
is completely invisible to the software—
the EPROM appears to the operator as a
very slow-to-write RAM-like device.
We will operate the 2716 from the mi-
croprocessor bus by externally qualifying
RD and TS with IC17-a. The output of that

www americanradiohietory com

oRr gate is applied to the 2716 OE pin (pin
20).

The 2716 s CE/pGM line (pin 18) will be
normally low and go high whenever TS
and WR are true. Those two signals (at
IC20, pins | and 2) are the trigger condi-
tions for the 74L.S123 50-ms one shot
whose output (IC20. pin 4) is connected
to the 8088 RDY input and the 2716 TS/
pGM input. Whenever the RDY line is low,
the 8088 inserts wait states into the cur-
rent microprocessor instruction. The wait
state holds the current bus status (for 50
ms, as determined by Cl4 und R10) until
the roY line is returned high.

The specifications for the programming
voltage are +25 = .5 volts DC at 30 mil-
liamps. We have found that reliable pro-
gramming can be achieved with a
programming voltage as low as 22 volts.
(A programming voltage of 24 volts has
worked well for us.) The maximum V
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FiG. 3—THE SOLDER SIDE of the computer printed-circuit board.

voltage specification is an extremely im-
portant one to follow. We met up with
disaster with a programming voltage of 26
volts. If the V|, voltage is exceeded even
for a few nanoseconds, the EPROM will
fry! That means that the V, supply must
not overshoot during turn-on or turn-off.
Because we need to control the ramp-on
and -off characteristics we will use a
power supply design that always switches
the supply on and oft for each byte pro-
grammed. (The switching supply makes
the control computer more versatile be-
cause 1t allows you to use other
EPROM’s—for example the 2732—that
require a switched V__ supply. The 2716
doesn’t require a switched supply.) That
switching prograniming supply is located
on the separate power supply board. We’ll
discuss that circuit and its construction in
a future part of this article.
Programming an EPROM involves

only setting appropriate locations to ¢~
A fully erased EPROM has all of its mem-
ory locations filled with I's.

The time will come—either because of
a programming mistake or because you no
longer need a particular program—that
vou’ll want to erasc your programmed
EPROM. You can erase the EPROM’s by
cxposing them to ultraviolet light. Direct
sunlight will erase an EPROM in about a
week. Room-level fluorescent light will
erase an EPROM in about 3 years. (Al-
though that’s not an efficient erasure
method, it is still a good idca to cover the
window with a label to block out roonv/
sun light.) A commercial EPROM eraser
is simply a source of ultraviolet (UV) light
that irradiates the EPROM. You can make
one yourself with a General Electric
GI5TB 18-inch germicidal bulb in a con-
ventional fluorescent-lamp holder. Do
not look into the bulb when it is on. The

www.americanradiohistorv.com

light is much more intense than it appcears
and quickly damages the eyes. Place the
EPROMS to be crased within one inch of
the bulb and leave it on for 10-15 minutes.
That should change all the bits in the
EPROM to I’s.

The microprocessor requires a system
clock signal. which we obtain with a con-
ventional TTL-type crystal oscillator
(IC19, XTALI, and other associated com-
ponents). The trequency of the clock is
4.00 MHz, even though the 8088 could
run at 5 MHz. The 33% duty-cycle con-
straint on the clock signal would require
either a special clock generator or addi-
tional TTL chips.

A reset pulse is also required by the
8088, which we generate by using one-
half of a 74L.S123 (IC20-a) during power-
up or whenever the reset line is grounded
and released.

continued on page 94
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Go after the best
of everything

- .

Don’t settle for less. Especially when it comes to

electronics training...because everyﬂ];ug'g] else in your life
may depend on it. That’s why you ought to pick CIE!
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You've probably seen
advertisements from other
electronics schools. Maybe
you think they’re all the
same. They’re not!

Meet the Electronics
Specialists.

When you pick an electronics
school, you're getting ready to
invest some time and money. And
your whole future depends cn the
education you get in return.

That’s why it makes so much
sense to go with number one. ..
with the specialists...with CIE!

There’s no such thing as
bargain education.

If you talked with some of our
graduates, chances are you'd find a
lot of them shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked CIE as number one.

We don’t promise you the
moon. We do promise you a proven
way to build valuable career skills.
The CIE faculty and staff are dedi-
cated to that. When you graduate,
your diploma shows employers you
know what you're about. Today, it's
pretty hard to put a price on that.

Because we're specialists, we
have to stay ahead.

At CIE, we've got a position of
leadership to maintain. Here are
some of the ways we hang onto it...
Our step-by-step learni
includes “hands-on” training.

At CIE, we believe theory is
important. And our famous Auto-
Programmed® Lessons teach you
the principles in logical steps.

But professionals need more
than theory. That’s why several of
our courses get you started fast with
“hands-on” training. Depending on
your course selection, you could
start with CIE’s Personal Training
Laboratory, including multimeter.
Then, progress to the Digital

Learning Laboratory and build
your own security control device
from a kit. Continue your education
with CIE’s Microprocessor Training
Labcratory. You'll build a working
microprocessor “from scratch” and
learn how to program and interface
it with displays, memories,
switches, and more.

Our specialists offer you
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. And the answer
you get becomes a part of your
permanent reference file. You may
find this even better than having a
classroom teacher.

Pick the pace that’s right
for you.

CIE understands people need to
learn at their own pace. There’s no

pressure to keep up...no slow
learners to hold you back. If you're
a beginner, you start with the
basics. If you already know some
electronics, you move ahead to
your own level.
Enjoy the promptness of CIE’s
[3 9 dil'lg cycle.
When we receive your lesson
before noon Monday through
Saturday, we grade it and mail it
back — the same day. You find out
quickly how well you're doing.

Progress to an Associate
Degl(')ee, an FCC License,
or both.

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

You can also prepare for the

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It can be a real mark in
your favor...government-certified
proof of your specific knowledge
and skills.

Send for more details and a
FREE school catalog.

Mail the card today. If it's gone,
cut out and mail the coupon. You'll
get a FREE school catalog plus com-
plete information on independent
home study. For your convenience,
we'll try to have a CIE representa-
tive contact you to answer any
questions you may have.

Mail the card or the coupon or
write CIE (mentioning the name
and date of this magazine) at:

1776 East 17th Street, Cleveland,
Ohio 44114.

RE-82

Cleveland Institute of Electronics, Inc.

Cl

of home study information.

1776 East 17th Street. Cleveland, Ohio 44114
Accredited Member National Home Study Council

YES...I want the best of everything! Send me my FREE CIE school catalog. ..
including details about the Associate Degree program...plus my FREE package

MAIL TODAY!
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Print Name

Address Apt.
City:. State Zip
Age_ AreaCode/Phone No. /.

Check box for G.I. Bill bulletin on Educational Benefits: [J Veteran [] Active Duty
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P t 2 IN THE FIRST PART OF
a r this article we showed
you how to build the video test generator.
However, due to space limitations, we
could not show you Figs. 6-11; As prom-
ised, those appear this month. Now it’s
time to check out the unit and learn how to
use it.

Checkout and alignment

Once you’re sure that all the circuit
connections are OK and that there are no
inadvertent shorts to the chassis, you can
apply power. Check the power-supply
voltages and verify proper outputs. If the
voltages are not correct, be sure to rectify
the problem before proceeding.

Set Sl to the ExT position. Connect an
oscilloscope to TP1 and trigger the scope

Build this low-cost, general-purpose
video test generator and service

TV receivers, video amplifiers,

monitors, VCR'S, and other video

equipment.

from TP9 (or the horizontal-rate output
from J4 on the front panel). Adjust the
scope until the display shows approx-
imately one line of video as depicted in
Fig. 12. Be sure that the scope is DC-
coupled, because you want to adjust R2
and R3 until the blanking level is at zero
volts, and the peak-to-peak amplitude of
the signal is two volts. Now set S| to the
UP/DOWN STEP position, and adjust RS
until the blanking level is again at zero.
At this point you should verify that the
up/down-step and the gray-level signals
resemble those shown in Fig. 1. The gray
level should be selectable (8 levels) by
momentarily pushing S2. When S2 is
held closed, the generator should *“walk
through™ the gray levels successively.
The next step is to align the multiburst
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generator. To do that, set S| to the MULTI-
BURST position. Put the scope probe on
test-point TP1, and trigger the scope from
TP6. Adjust R34 until the signal on the
scope is about 500 kHz. Then, trigger the
scope from TP5 and adjust R36 for 1
MHz. Continue in a similar manner with
the other test points, adjusting for the fre-
quencies (at TP1) shown in Table 1.

Leave the probe on TPl and trigger
from the HORIZONTAL RATE jack (or TP9)
again. Verify that the multiburst signal
looks like the one shown in Fig. 1. Next,
place the scope probe on TP7 (with the
scope set to trigger internally). Adjust
R52 for the best-looking sinewave.

You are now ready to align the RF sec-
tion. Using 75-ohm coaxial cable, con-
nect a TV to J2 (rRF ouT). Be sure to use

GENE ROSETH
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FIG. 6—THE BOARD B component-side foil pattern is shown here reduced 50 percent.
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FIG. 7—THE BOARD B solder-side foil pattern is shown here, also reduced 50 percent.

the 75-ohm input of the TV or use a balun
tor impedance matching, it necessary. Set
the TV tuncr to channel 3, put the fine
tuning at mid-range. and disable the AFT
it possible. Adjust coil L1 (with a noncon-
ductive tool) until the best display ap-
pears. Rotate SI through 6 positions
(don’t worry about the EXT position) and
check all signals for proper display. At
this point, don’t be concerned if there 1s
no color on the color-bar display. Place S3
in the iNTernal-audio position and adjust

TABLE 1
Scope Adjustment Frequency
trigger (at TP1)
TP6 R34 500 kHz
TPS R36 1 MHz
TP4 R38 2 MHz
TP3 R40 3 MHz
TP2 R42 3.58 MHz

L2 until the 1500-Hz tone is heard.

The last step is to accurately adjust the
frequency of the master oscillator. The
best way to do that is to use a frequency
counter at TP14, and adjust C22 until the
counter reads 3.579545 MHz. Alter-
natively, you can adjust C22 by using the
TV; Set Si to the cL.r BARS position and
turn C22 until the color locks in. That
method is less accurate than using a fre-
quency counter. Whether that is accept-
able depends on your application.

Using the video test generator

The video test generator is used, in
general, as the source of video reference
signals. The output of the generator is
connected to the device or system under
test, and the output from that device or
system is observed on an oscilloscope. By

knowing what the system’s output should.
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be, and then comparing that to the actual
output for any deviations, you can locate
the causes of many problems.

In this section. we’ll first discuss some
of the problems and distortions com-
monly found in video equipment and sys-
tems and how they can be identified using
one or more test signal(s). Some of the
problems are peculiar to a particular class
of equipment (receivers, for example),
and some may be found in most or all
types of video gear, including receivers,
videocasscette recorders (VCR's), dis-
tribution amps. repeaters, switches, rout-
ing systems. etc. After we look at some of
the common problems, we’ll address the
subject of interfacing tor the purpose of
gen-locking and, tinally, we'll look at the
external digital video input.

To begin, let’s consider poor {requency
response: That 1s a general class of distor-
tions which we must break up into dit-
ferent cases for closer examination. We'll
start by saying that the video signal has a
wide bandwidth (from DC to 4 MHz) and
all that spectrum plays an important part.

Low-trequency distortions usually
show up as gradual picture-shading
changes, typically right after an abrupt
scene change. The problem can be caused
by a poor DC-restoration circuit some-
where in the video chain. Power-line hum
can also cause a similar, gradual shading
change. To test for that situation, do the
following: Place the test generator in ei-
ther the up/down-step or the gray-level
mode. Depress and hold S2. the auto-step
button; That sends gray-level changes to
the system under test at a 1-Hz rate. Trig-
ger your oscilloscope from the vertical-

rate jack and observe the system output

(DC coupled). If the blanking level
changes. then low-frequency distortion
exists. A good companion check tor prob-
lems in this part of the spectrum is to use
the gray-level mode at its highest level
(maximum white). Observe the system
output on a DC-coupled oscilloscope at a
sweep rate of about 30-Hz, so that two or
three tields are visible. Distortion will
cause a tilt to the signal such that the sync
tips within the vertical-blanking interval
are not at the same level as those during
the uctive portion of the picture. And the
entire scope display will have a sawtooth
component to it. That problem is most
frequently caused by insufficiently sized
coupling capacitors between stages of a
video chain or between stages of individ-
ual amplifiers.

Mid- and high- frequency distortions
cause problems ranging from simple left/
right shading changes to loss of picture
detail or image ringing. To test for that
problem use the multiburst signal. Ob-
serve the output of the system under test at
the horizontal rate. If the white-flag por-
tion ot the multiburst test signal is tilted.
mid-frequency distortion is indicated.
Higher-frequency problems show up as
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amplified or attenuated burst packets. The
multiburst test signal is versatile and con-
venient. It will give a quick indication of
svstem performance. An interesting exer-
cise is to apply this signal to. a properly

adjusted VCR. The output signal from the
VCR may surprise you—it is a result of
the various compromises that are made in
its design.

Amplifier non-linearity is another com-
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mon distortion in video systems. It is
characterized by loss of detail at some
gray levels. To test tor that condition, use
the up/down step test signal and verity that
all steps are of equal magnitude in both
ascending and descending directions. In-
crease the vertical gain of your scope
when doing this test. Also. check the step
transitions for overshoot or round corners.

Scan non-linearity in receivers and
monitors is best tested using the hatch-
and dot- pattern signals. Equidistant spac-
ing within each axis as viewed on the
screen indicates proper scanning. Those
two signals also serve well for color-con-
vergence adjustments; of course, the
alignment should attempt to achieve all
white dots and lines.

While we are on the subject of receiver/
monitor alignment it is worthwhile men-
tioning the use of the up/down step signal
again. A properly operating receiver or
monitor should easily resolve all eight of
the gray-level steps contained in the sig-
nal. That's a quick check and should indi-
cate if turther testing 1s called for.

The color-bars signal provides the stan-
dard six colors (three primary and three
complementary) in order of ascending lu-
minance level (blue, red, magenta, green,
cyan. yellow). That signal is primarily
used for subjective system evaluation, as
well as for adjustment of receivers. But if
vou have access to a vectorscope, the

continued on page 139

TABLE 2

Card- Function
edge pin

1 GREEN LSB IN (20)

2 VERT RESET CONTROL IN
3 BLUE MSB IN (22)
4 HORIZ RESET IN
5 GREEN MSB IN (22)
6 GROUND
7 GREEN2' IN
8 GROUND
9 BLUE2'IN
10 GROUND
11 RED LSB IN (20)
12 GROUND
13 RED2'IN
14  GROUND
15 EXT AUDIO IN
16 GROUND
17 COMPOSITE SYNC OUT
18 GROUND
19 BLUE LSB IN (29)
20 GROUND
21 RED MSB IN (22)
22 GROUND
23 BURST GATE OUT
24 GROUND
25 + 5VDC (10 mA) OUT
26 GROUND
27 BLANKING OUT
28 GROUND
29 HORIZ DRIVE OUT
30 GROUND
31 VERT DRIVE OUT
32 GROUND
33 VERT RESET IN
34 GROUND
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80 COLUMN

PRINTER SALE—$149.00*

COM-STARTI/F

Tractor

"COM-STAR

Friction
Printer

¢15 Day Free Trial -180 Day Immediate Replacement Warranty

e Lowest Priced, Best Quality, Tractor-Friction Printers in the U.S.A.

* Fast 80-120-160 Characters Per Second

* Word Processing

*STX-80 COLUMN
PRINTER—$149.00

Prints full 80 columns. Super silent
operation, 60 CPS, prints Hi-resolution
graphics and block graphics, expanded
character set, exceptionally clear
characters, fantastic print quality, uses
inexpensive thermal paper! Best thermal
printer in the U.S.A.! (Centronics Paralle!
Interface).

**DELUXE COMSTAR T/F

80 CPS PRINTER—$199.00
The COMSTAR T/F (Tractor Friction)
PRINTER is, exceptionally versatile, It
prints 8%" x 11" standard size single
sheet stationary or continuous feed com-
puter paper. Bi-directional, impact dot
matrix, 80 CPS, 224 characters. (Cen-
tronics Parallel Interface).

Premium Quality— 120 CPS
COMSTAR T/F SUPER-10X

PRINTER—$289.00

COMSTAR T/F (Tractor Friction) SUPER-
10X PRINTER gives you all the features
of the COMSTAR T/F PRINTER plus a
10" carriage, 120 CPS, 9 x 9 dot matrix
with double strike capability for 18 x 18
dot matrix (near letter quality), high
resolution bit image (120 x 144 dot
matrix), undertining, back spacing, left
and right margin settings, true lower
decenders with super and subscripts,
prints standard, italic, block graphics

|
Add $17.50 for shipping, handling and insurance. WE DO NOT EXPORT |

| TO OTHER COUNTRIES EXCEPT CANADA

1 Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days |

and special characters. plus 2K of user
definable characters! The COMSTAR T/F
SUPER-10X PRINTER was Rated No. 1 by
‘Popular Science Magazine." It gives you
print quality and features tound on
printers costing twice as much!! (Cen-
tronics Parallel Interface) (Better than Ep-
son-FX 80).

Premium Quality— 120 CPS
COMSTAR T/F SUPER-15%"

PRINTER—$379.00
COMSTAR T/F SUPER 15%" PRINTER
has all the features of the COMSTAR T/F
SUPER-10X PRINTER plus a 15%" car-
riage and more powerful electronics
components to handle large ledger
business forms! (Better than Epson FX
100).

Superior Quality
SUPER HIGH SPEED—160 CPS
COMSTAR T/F 10”

PRINTER—$489.00

SUPER HIGH SPEED COMSTAR T/F
(Tractor Friction) PRINTER has all the
features of the COMSTAR SUPER-10X
PRINTER plus SUPER HIGH SPEED
PRINTING—160 CPS, 100% duty cycle,
8K buffer, diverse character fonts,
special symbols and true decenders, ver-
tical and horizontal tabs. RED HOT
BUSINESS PRINTER at an unbelievable
low price!! (Serial or Centronics Parallel
Interface)

for delivery, 2 to 7 days for phone orders, 1 day express mail! Canada

| orders must be in U.S. dollars. VISA — MASTER CARD ACCEPTED. We

P S —————— A L T |

SUPER-10”

* 40, 46, 66, 80, 96, 132 Characters Per Line Spacing
¢ Print Labels, Letters, Graphs and Tables
¢ Print Out Data from Modem Services

¢ List Your Programs

* “The Most Important Accessory for Your Computer”

Superior Quality
SUPER HIGH SPEED—160 CPS
COMSTAR T/F 15'%”
PRINTER—$579.00
SUPER HIGH SPEED COMSTAR T/F
15%" PRINTER has all the features of the
SUPER HIGH SPEED COMSTAR T/F 10”
PRINTER plus a 15% " carriage and more
powerful electronics to handle larger
ledger business forms! Exclusive bottom
paper feed'!

PARALLEL INTERFACES
For VIC-20 and COM-64—$49.00
For All Apple Computers—$79.00

NOTE: Other printer interfaces are
available at computer stores!
Double
Immediate Replacement
Warranty
We have doubled the normal 90 day war:
ranty to 180 days. Therefore if your

printer fails within “180 days' from the
date of purchase you simply send your
printer to us via United Parcel Service,
prepaid. We witl IMMEDIATELY send you

a replacement printer at no charge,
prepaid. This warranty. once again,
proves that WE LOVE OUR
CUSTOMERS!

PROTECTO

E N TE R P R | z E s (WE LOVE OUR CUSTOMERS)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

ABCDEFGHIJKLMNOFGRSTUVWXYZ

ABCDEFGHIJKLMNOPGRBTUVWXYZ 1 233435 & 7890

CIRCLE 51 ON FREE INFORMATION CARD
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Dont Get Stuck

o

HERB FRIEDMAN

Its not what the advertisements say that you should watch out for—its what they don'’t say!
Here's some things you should look out for if you want to avoid “getting stuck.”

SOFTWARE IS ONE OF THE FEW THINGS SOLD IN THIS COUNTRY
that 1s not guaranteed to do the job you expected or paid for.
Unfortunately, software advertising—and in many instances the
newspaper and magazine reviews of the software-—has some-
thing in common with the pitch used to sell Indian Snake Oil.
You know: “Two slugs of the stuff will cure everything from *the
vapors’ to Saint Vitus’s dance.”

The difficulty with much of the software sold for personal
computers is that the user is rarely told what it doesn’t do; and
often, the very thing it doesn’t do is the reason why you pur-
chased the software in the first place. It often appears that
software advertising works on the principle that if you make an
almost endless list of claims for a particular software—all of
which are true—the user will infer that it will also do other
things.

When it comes to software not doing what the user expects, it
doesn’t matter whether it’s a small $20 software package from
someone running a part-time business from the kitchen table or a
program from one of the “*major”” houses whose scftware prices
start somewhere around $500 and head for the stratosphere. The
object of both enterprises is to sell software, and as long as they
don’t make an unsubstantiated claim the “missing” perfor-
mance is your problem, not theirs.

wwWw_americanradiohistorv com

We're going to look at some of the “missing” features or
unusual performance we’ve run across when testing software for
coverage in Radio-Electronics. To avoid embarrassing anyone
we 're not going to name brands or mention names: instead we'li
give you an idea of the kind of problems to look for. Often, what
bugs us will be of absolutely no concern to you because you have
no need for that feature. But maybe our discoveries will give you
an insight into what to look for in the software you're interested
in.

Sorting problems

A “‘sort” has always plagued low-cost personal-computer
software. A few years back one of the major software suppliers
came out with a rather good mailing list that had only one
substantial problem: it took nominally 20 minutes to sort (alpha-
betize) 100 names and addresses. That was never mentioned in
the advertising or even in the reviews. Several years later a few
magazine columnists got up their courage and mentioned the
long sort. But that was about 12 months after the software had
been replaced with a mailing list that could sort 500 names in
under 15 seconds—and even that’s not fast.

Well, you would assume that programmers have finally learn-
ed how to write a sort program. Not so! A recent mini-database
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filing system, intended primarily for cataloging, which can lo-
cate random information before your finger gets off the RETURN
key. takes just short of 9 minutes to sort two entries (that's
correct, rwo entries). It has some form of “breakthrough in the
state of the sorting art” whose speed increases with the number
of entries. It you have 500 entries the sort zips through and in
seconds everything is alphabetized. But if you have maybe five or
ten entries you could prepare lunch while waiting for the sort to
finish.

Now you might think that low cost is the reason for sloppy
software. That's not necessarily true. Price often has no relation-
ship to sloppy programming or missing features. Three relatively
expensive programs, that cost from $200 to almost $1000 prove
that price does not go hand in hand with a program’s perfor-
mance or conveniences.

Word processing

Whenever Radio-Electronics runs an article on word process-
ing in which we make any reference whatsoever to MicroPro’s
(33 San Pablo Ave, San Ratael, CA 94903) WordStar. we invar-
iably get mail from software suppliers to the effect their software
i1s better. (For some reason saying WordStar is like waving a red
flag at a bull.) Two recent responses iilustrate the difficulty we
have in selecting software tor coverage. The first “better than
WordStar word processor’” came with a 140-page reference man-
ual and a 256-page book on how the program was developed.
(Right away we knew we were in for trouble because of the
principle: “The thinner the documentation the better the pro-
gram.” A tutorial should not be necessary for general use.)

The truth is that the software was dynamite—actually, more
like slightly damp dynamite. While it had almost every feature
one could think of. it automatically stored each page on the disk.
In order to re-read what had been written you had to go into a
review mode and search through each page. Also. if you decided
to change a word or character. you had to enter a review mode,
find the desired page. edit the change. and then the page was
saved as a new page—leaving you with both the old page and the
new page. Unlike CP/M systems. which make one automatic
backup, if you edit a page five times you have five disk files, one
for each page. By the sixth page you will probably be climbing
the walls.

Now the “‘automatic page save” was never mentioned in the
advertisements. It is. in fact. a carryback to the old dedicated
word processors that were intended for the preparation of busi-
ness letters. You get a lot of work out of the typing pool with
auto-saves at the end of the letter. but personal computers are
rarely used for that kind of work. The people who wrote the
program had their training on the older word processors and
simply did not know it wasn’t right for personal computers. But
the user did not know about the " page save™ feature until he or
she owned the software.

Another respondent pointed out to us that his word processor.
which cost almost three times as much as WordStar (and that
picce of software has never been called “‘inexpensive” to begin
with) was better, and provided a long checklist of features to
prove the point. Comparing the two feature for feature. they were
almost identical. except that the competitor’s product could do a
screen print—the screen display could be printed exactly as
-shown (which WordSrar cannot do). But the competition did not
have a “‘page break.” a line across the screen that shows where
one page ends and another begins.

While a screen print is a much desired feature, in this day and
age there is no excuse for new word-processing software not to
have a page break so a user can quickly check and edit a multi-
page document. And we don’t mean a page break called up by
exiting the edit mode and loading a view or review mode—we
mean an on-screen page break. When you’re paying *'big bucks”
for software you're entitled to «!/ the modern features.

OK, we’ll compromise: for inexpensive software a *'view
mode” page break is all right if it shows the page number being
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viewed. Either way, if you’re into multi-page documents, that is
almost a must-have feature; but few advertisements state clearty
whether a word processor has a page break. and even fewer tell
you what form it takes. One program displays the page tormat-
ting in graphics that zips through so fast that i you blink you'll
will miss two pages.

Databases

Our third problem came up with a rather decent database-
management system that impressed us because it wasn't neces-
sary to take a course in programming to use it. Naturally. it
claimed to outperform Ashton-Tate’s (9929 West Jefferson Bou-
levard. Culver City, CA 90230) dBuse II. (For competition,
dBuse Il is to database management what WordStar is to word
processing.) The problems we ran into were due to the fact that

war, Lesbting C“mther ,'.l'. nation or any

aation so conceived and so dedicated can
tong endure. We are set on » great battle
field of that var, ¥e have cone to
dedicate a portion of that field, as 2
final engagéd place for those who here
gave their lives that Lhat nation aight
live, 11 is altogether fitting and proper
that we should do Lhis.

But, in a larger sense, ve can not

dedicate; ve can not consecrate; ve
cannot hallow this ground. The brave
sen, living and dead, who struggled here
and consecrated it far above our poor

pover to add or detra he world will
little note nor long ber vhat ve say
here, but it can never forget what they
did here.

1t is rather Lo us to be here dedicated

ARD against which all others are compared, WordStar, from
Micropro, is considered to be among the most complete word processors
on the market.

the program was written in BASIC, and really consisted of three
separate programs that auto-loaded each other.

Now there is nothing wrong with BASIC—some truly great
software is written in BASIC—but BASIC is very tussy about
error trapping. First it turned out there were a few unusual
conditions during data entry when the errors were not trapped:
The program closed the files and recycled from the beginning: no
real loss but it's very time consuming and frustrating. But the
sort program was even worse. A mistake in the keyboard entry
could produce a RESET to BASIC. with all the files on the disk
remaining open. In our usual error-trapping tests, the software
worked well; it was the unusual error that crashed the program—
but error trapping is supposed to catch everything.

Graphics

Graphics software is another award-winner at creating prob-
lems; and we have a good number of examples to keep you on
your toes. First. there’s the sofiware house with an absolutely
superb budget-priced graphics program that's suitable for use in
school for instruction in graphics: it’s also excellent for home-
and-family and small business use. The problem is that the
printer routines are not standard and just a few of the latest model
printers will print the graphic display. Unfortunately. unless the
salesperson that you are dealing with is an expert. you're not
going to find out about the printing problem until after you
purchase the software and take it home.

Then we have a superb graphic program that makes those
multi-function charts you see in the IBM advertisements. The
problem here is that the programmer did not know or realize that
the printer for which it was specifically written came in two
models. One printer simply zipped through the print; the other
would put a single tick on the paper, then return the print head to
the left hand edge of the paper, move it across the page to the
position for the next tick, then return to the left, and continue to
repeat the process until the print was made. A simple six-bar
graph took almost 30 minutes to print, and we could hear the




head-positioning motor start to slow down from the excessive
back-and-forth motion.

Another graphics program had everything goir g for it: price,
performance, ease of use. It was a really nice little program. We
wanted to use one of its graphs to illustrate how it worked.
Typically. we run articles through a printer buffer to free the
computer for other work, particularly when we’re processing
graphics—which can seemingly tie up the computer forever.
Low and behold the whole right column of the display didn’t
print when using our regular printer buffer. Whethzr the problem
was in the software on the buffer we didn’t take time to uncover.
Suffice to say, if you do graphics and you use a printer buffer as a
matter of course. make certain the buffer and the software work
with each other. or disconnect the buffer.

It doesn’t take big, expensive software to give vou heartburn.
When evaluating software we often have to transfer the program
from one computer to another. That is generally cone through a
“null modem™ at 4800 to 9600 baud; anything slower and we
would fall asleep waiting. When we were evaluating software tor
a particular computer we were limited to transfers at 1200 baud
maximum. So we tried some very inexpensive software that
claimed it would allow us to do the job at 9600 baud. Only after
getting the software did we discover we also had to make a
somew hat sophisticated modification to the comsuter. We had
had enough trouble getting that computer to run: there was no
way we were going into its guts and mess around w-th the circuit.

The thing was that the software was so cheap that it didn’t pay
to send it back through the whole insurance and return-receipt
hassle. (We have to wonder how many others didn’t return the
software for the same reason.)

We’ve had several experiences with software it didn’t pay to
return. Often, they involve a “‘screen dump”—a means to print
hardcopy of exactly what appears on the screen.

From the early days of personal computing we have had the
luxury of the NEWDOS “JKL™ screen dump. For those of you
not familiar with Radio Shack computers using the NEWDOS
operating system, by simply pressing the JKL keys simul-
taneously the user gets a print of what appears cn the screen,
often with some degree of graphics representation. (It depends
on the printer.) We have evaluated many *‘screer-dump’’ rou-
tines that profess to print exactly what you see an the screen.
Unfortunately, they often turn out to be BASIC suaroutines that
must be appended to BASIC programs. If the BASIC program
runs and produces a screen display, then the routiae dumps the
screen to the printer. On the other hand, if you we-e writing the
program and wanted a quick screen-dump (instead of a listing) it
doesn’t work; the screen-dump must be part of the program.

Another variation of the screen-dump is softwa-e that can be
integrated with disk BASIC to run as a command file. The
problem is that the instant it’s called up as a command file it
prints exactly what’s on the screen, which is usua ly the screen
prompt and the command line for the program—that’s all. I you
need screen-dump software. doublecheck on whether it will
work when you need it, even for word processing

Another thing to watch out for is that the software you pur-
chase is convenient and accurate. First, let’s look at con-
venience. We had heard about what was supposed to be an
absolutely spectacular income-tax package that had all the major
and most of the minor schedules. So we assumzd that some
Radio-Electronics readers with their own businzss would be
interested. The program was fantastic, a magnificent job. The
only problem was the printout, which was in an electronic
spreadsheet format that had to be faboriously transtzrred by hand
to the Internal Revenue Service forms. Income-tax software
should really print on the IRS forms. most of which are generally
available in tractor feed for those of you who are accountants or
do tax preparation.

Admittedly, some electronic spreadsheet prog-ammers (for
that’s what they are) are skilled artists: we have see1 spreadsheet
work that the software house that sells the program claims cannot
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SUPERCALC, from Sorcim (405 ldo Ave., Santa Clara, CA 95050) is one of
the better electronic spreadsheets currently available.

be done. There are spreadsheets for just about everything under
the sun. even comiplete pavroll systems that include formatted
printout for paychecks ard W2 forms. We have also seen
spreadsheets that are simiply wrong. (In fact. for some three years
the ““tutorial” software sup lied with one of the spreadsheets had
an accounting error.) We were once denionstrating an IRA retire-
ment spreadsheet that had received many favorable reviews when
a financial planner in the aidience rose to claim the demonstra-
tion was defective because an annuity value was substantially in
error. Now the formula was so long that it literally ran off the
screen. but the financial advisors in the audience whipped out
their calculators and after almost 30 minute’s effort established
that not only was the retirerrent formula incorrect, but so was the
compound-interest income formula.

That taught us a good point: namely, before using any cal-
culating software check it out with values you know to be correct.
(And if you don’t know, as< an expert.)

Finally, consider whethe- the software really makes your life
or work any easier. Sometires the effort isn’t worth the result—
and you rarely find out about that until you run the software. Our
introduction to unnecessanly expanding the workload was a
family income-tax program that made the user go through every
single entry; there was no way to skip over any of the screen
prompts. In our evaluation we did the income tax for a college
student whose entire incomre was on a W2, with no interest or
dividends. It could have been written up on IRS form 1040-EZ in
zbout 5 minutes. Some 50 minutes later we managed to get it
through the income-tax program, after constantly pressing EN-
TER (no value) in response to prompts. And then the final tax was
in error; by just a few pennies, but nevertheless it did not agree
with the tax tables.

By the way. the tax programs offer an interesting thought. In
arder to keep up with the changes in the tax rates, forms, and
laws it’s generally necessary to purchase yearly updates. It you
&dd the cost of the updates to the cost of the basic software, and
consider that the program is good for about four years, it will
most likely be less expensive and faster to have an accountant or
professional tax preparer de your income taxes. (Don't forget.
You must add in the cost of the extra-support software for the
income tax forms for your ewn state.)

Weve shown just a few cf the things that can go wrong with
what otherwise appears to be perfectly satisfactory software. The
point to keep in mind is always be suspicious about features that
aren’t claimed, and always worse-case check your software for
features that even the programmer doesn’t know exist. R-E
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HERB FRIEDMAN

Portables and Totables

Portable and totable computers are the latest rage in personal computers. In this article we'll
find out more about them, including if they'r2 right for you.

TWO OF THE HOTTES T SELLING ITEMS IN THE COMPUTER MARKET-
place are the portab_e anc totable computers. No, they are not the
same thing. If it can fit into an attache case or your shirt pocket—
and that covers rataer a broad range ot sizzs and weights—it’s &
portable. On the otter vnd, a totable is really a desktop comput-
er that's been scrunched nto a case that will just about slip under
an airplane seat. It woulc normally be called a desktop computer
except for the tact that the case has a handle. The totable weighs
in at a little under 3C pounds. and is best moved by using a
luggage carrier: one o7 those collapsible Fand trucks with small
wheels that travellers use to move their luggage to and from
airports.

Looking at value and »erformance versus cost, portables, and
lo a lesser degree tetatles. grade out relatively expensive. If you
getone or the other yo. are buying conver ience, not necessarily
performance. In nzany ir stances you must trade off performance
for something with a handle.

The first of the true >rtable computers—not a programmable
calculator—was Radio Shack’s (One Tandy Center. Ft. Worth,
TX 76102) PC-1. whizt was manufactured by Sharp (10 Sharp
Plaza, Paramus, NJ 07€52); it was also sold directly by Sharp.
(The only real differencz was that the un_t sold by Sharp had a
more informative mamuzl.) The PC-/ was a real attention-getter
Powered by camera-type batteries. it had a one-line LCD read-
out. a moderately sized but decent version of BASIC, a small
CMOS memory that “‘remembered™ the program even when the
computer was turned of, and a built-in calculator that could be
used independent cf tt e computer. Priced at slightly over $200 it
was a great gift, particukarly for high-school graduates going on
to study computer scizrce.

The PC-I also had -onnections for an accessory battery-
powered cassette tape nterface. or a device that combined a
cassetle interfuce witt a small printer that used rolls of adding-
machine paper. The anntouts were small and best-suited for
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‘making program listings.

Ovzr the years. pocket-computer teatures have been greatly
exparded. The latest models—though still having single-line
displcys—feature extended BASIC, have limited graphic ca-
pabilaty (though there’s not much you can do on one line). have
built- n quantz clocks. expandable memory. and even optional
printers that can print graphics. On the flip side of the coin, the
latest base-model pocket portables. with teatures similar to those
available on the original models. sell for under $100.

The problem with the pocket portables, however, is that they
are inconvenient tor general use. Among the major limitations
are imy-bitty calculator-type pushbuttons, which means each
program must be punched in a key at a time—a long. error-prone
process even if the computer has some form of single-key-entry
tfor BASIC programming functions. What does “'single-key en-
trv”” mean? It means that it you touch the “P” key the entire
command PRINT is entered; touch. perhaps. the key “L” and the
computer loads a program from the cassette. The computer has
its own internal program that knows when a “P™ is the letter “P”
and when a P is the command PRINT.

Pregramming problems notwithstanding, for persons who
work in the field (such as civil engineers, architects, salesper-
scns, and the like). who need immediate access to a few fixed
computer programs, or some means of quick data entry and
storage, the pocket portables are an unquestioned asset. That's
particularly true if all the user needs is information that can be
displayed on a single line. (Yes. a printer can be used for multi-
line cutput, but acombined computer and printer assembly is too
large tor the pocket.) Then again, if the primary purpose of the
pocket portable is computations, a programmable calculator will
possioly do the same thing at substantially lower cost.

Ard if you're thinking about getting a pocket portable for
someone going into computer science, think about it twice.
Most schools want the students to have a particular kind of




computer, or one with specitic features, and pocket portables
rarely meet either requirement.

In your lap

But no matter how the performance of a pocket computer
might be rationalized, a one-line display simply is not conve-
nient for anything more than minimal data enuy, or a series of
individually displayed values.

For portable computer power that’s something more than a
substitute for a programmable calculator, the real choice is
something usually called a "lap’ computer. A lap computer has
a full-size keyboard with typewriter keys, yet it is small enough
to fit on the user’s lap or slip into an attache case.

Those units are powered by alkaline or rechargeable batteries,
oraplug-in AC adapter; the adapater can also operate as a battery
charger if the computer has rechargeable batteries. Lap comput-
ers feature a multi-line LCD readout, an enhanced BASIC. a
substantial amount of CMOS memory that will retain your
program and information even after the power switch is turned
off. and, at the very least, has some kind of built-in text-editing
software. Other features depend on the particular model.

Presently. there are three lap computers generally available:
the Radio Shack Model 100; the NEC (1401 Estes Ave., Elk
Grove Village, IL 60007) PC-820/A (which is very similar to the
Model 100). and the Epson (3415 Kashiwa St.. Torrance, CA
90505) HX-20. The Model 100 is the most systemized of the lap
portables. meaning it can be used to its maximum potential
without the need for external accessories. lts basic hardware
features include a 40-column by 8-line LCD readout, 8K of
RAM (expandable to 24K), a direct-connect answer/originate
modem, a parallel printer (Centronics type) output, and a cas-
sette-tape interface.

But all things considered, the Model [100's strength is its
internal ROM-based software. which includes extended Micro-
soft BASIC; a decent text editor suitable for the preparation of
documents; an address/telephone index file that will automat-
ically dial a telephone number through the interral modem; a
mini-database called Schedule that will keep track of appoint-
ments. daily expenses. and personal notes (such as who you took
to dinner), and a full telecommunications package that controls
the data exchange through the modem.

The NEC PC-820/A is similar in appearance to Model 100,
and other than the different location of a few keys and a some-
what superior keyboard layout it’s difficult to tell them apart at
first glance. Even the display is the same 40 columns X & lines.
In fact, both start out with essentially the same basic package.
but they diverge in the concept of their tinal purpose. Whereas
the Model 100 is intended primarily for material that will even-
tually be used for telecommunications or dumped into a larger
computer, the NEC PC-820/A is part of a complete portable
package that includes scveral battery-powered devices: a cassette
recorder, a thermal printer. a direct-connect modem, optional
nickel-cadmium batieries (the NEC's basic power supply is
alkaline batteries), and outboard adapters to drive an 80-charac-
ter X 24-line monitor or a TV modulator that produces a 40-
character X 16-line display on a TV set.

The NEC’s internal ROM software is similar to the Model
100’s: it includes enhanced Microsoft BASIC ,a text editor. and
telecommunications software. As for RAM, the NEC is supplied
with 16K versus the Model 100's 8K. The NEC's internal RAM
can be expanded to 64K, the Model 100’s can be expanded to
32K. (Actually. it's possible that even 24K might be sufficient
because text processing gets somew hat slow once the document
exceeds about 20K.) A port on the side permits an additional
32K of RAM with battery backup to be plugged in. The program
or text can be dumped to the plug-in RAM, whick can then be
unplugged and stored for up to two years without losing its
“memory.” (Super-memory isn’t all that much of a blessing for
either unit. because; it can make the computer stasts to run so
slowly that the typing gets several words ahead of the display.)
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THE KAYPRO LINE of totable computers. Shown here are the Kaypro 2,
Kaypro 4, and Kaypro 10.

As for what to do with the computers: Both obviously can be
used for moderate document preparation since they can feed a
standard printer. and both can dump their stored text into a larger
personal computer for extensive processing by standard word-
processing software. (Radio Shack's Scripsit works very well on
text prepared with a lap computer). For the journalist, reporter,
salesperson. or unyone else in the tield. both lap computers are
superior to a pencil and a pad, and copy can be submitted by
modem rather than telephoned to the rewrite desk.

The original lup computer was the Epson f/X-20. which sim-
ply didn’t work out as conveniently as the later two units. In fact,
there are two models of the //X-20. the original which came only
with enhanced BASIC in ROM and empty sockets for future
ROM programs, and the new model. which is simply the old
model with a “word processing” ROM added. Though the
HX-20 is about the same size as the Radio Shack and NEC lap
computers, its screen is much smaller. only 20 columns X 4
lines. which is simply too snial! for convenient word processing.

One reason for the small display is the inclusion of a miniature
printer that uses small rolls of adding-machine-type paper. and
provisions have been made for an optional cassette recorder that
slides directly into the top of the case. The printer is fine for
listing programs. There is also a standard serial output port so
that a standard printer can be used for both BASIC listings and
word processing. The cassette recorder, which uses special sub-
miniature cassettes, has its own 80-page manual, which should
give you some idea of complexity of its use and operation.

The /1X-20 has an RS-232-C I/O that can be used with an
optional acoustic-coupled modem. Unfortunately, the computer
does not have built in telecommunications software. Also, the
modem accommodates the older series-500 telephone handsets;
the newer ““princess’” type handsets do not fit into the acoustic
cups at all.

Essentially, the HX-20 appears to have been intended for
BASIC programming. with word processing and communica-
tions an afterthought. But if your needs are for writing sophisti-
cated BASIC programs when away from your desktop computer,
the //X-20 will do it nicely.

The totables

A “totable” (sometimes also called a “tranportable™) is a
desktop computer that has somehow been shoehorned into a




AMONG THE NEWEST of the totables, the Radio Shack Mode! 4P is a
transportable version of that company's desktop Model 4.

cabinet that will just about fit under an airline seat. Weighing in
somewhere between 25 and 30 pounds they are not the kind of
thing you’re likely to stroll with down the street; hence, we do
not call them portables even though they have a handle and are
called “portables” by some manufacturers.

The first of the totables, the one that literally created the genre,
was Osborne’s (26538 Danti Court, Hayward, CA 94545) Os-
borne-I. which had virtually no standard features. It also used
single-density disk drives when almost everyone else had switch-
ed to double-density drives. The Oshorne-/ is no longer man-
ufactured. Those currently being sold are warehouse stock and
demonstrators.

The first truly well-done totable was the Kaypro II, which is
still Kaypro's (PO Box N, Del Mar, CA 92014) standard model
and the basis for the company 's two other models. The Kaypro I1
has a 9-inch screen with an 80-column X 24-line display, 64K of
RAM, and two double-density disk drives providing nominally
200K storage per drive (400K total). The same model with
double-sided double-density drives. having 400K storage per
drive. is sold as the Kavpro 4. Both models feature the CP/M-80
operating system in a standard configuration, meaning it will run
just about all CP/M software. The exceptions are CP/M varia-
tions that are hardware dependent. There is a standard parallel
output for Centronics-type printers and a standard RS-232-C
serial output for a serial printer or a modem. The computer is
bundled with a software package that varies from time to time.
One software option consists of CP/M, Microsoft BASIC, and
Wordstar; another consists of CP/M, Microsoft BASIC, SBasic,
Perfect Writer, Perfect Speller, Perfect Calc. Perfect Filer, The
Word (spelling checker), and a program called Unirerm, which
can read six other 5¥-inch computer disk formats.

Both Kaypro -models have unusually good reputations for
ruggedness, even when manhandled. They are essentially desk-
top systems that happen to close up. Though the software pack-
ages are extensive, do not be carried away by quantity. many
users will have no need for Microsoft BASIC, SBasic, or per-
haps the filing program. To get your money’s worth, select the
package with the software you really need.

Dual-purpose models of the Kaypro Il and Kaypro 4 are
designated p/us 88, which means they can be software-switched
from an 8-bit Z80 mode to a 16-bit 8088 mode for the MS-DOS
operating system. Do not assume, however, that p/us 88 means
you can run IBM software. If the IBM software is hardware
dependent—meaning it uses or requires specific or proprietary
hardware features of the IBM PC—then it won’t run on the
Kaypro or any other MS-DOS computer thatisn’t IBM hardware
compatible.
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An even more advanced version of the Kaypro computer is the
Model 10, which features a built in 10-megabyte hard disk as well
as a double-sided double-density floppy disk. It comes bundled
with the larger software package on the hard disk. A significant
variation in features between the Kavpro Mode! 10 and the other
models is that the Mode! 10 has a parallel printer output and two
serial 1/0’s: one for a modem, the other for a printer or any other
purpose. and each can be individually configured .(baud rate,
etc.).

An important consideration when using a hard-disk drive is
that the heads must be parked in a safe area on the disk to prevent
rough handling or jarring from causing the head to crash on an
active part of the magnetic coating. The **parking” software for
the computer is not automatic; it must be specifically run when
the user closes down, thereby leaving open the possibility that
the computer will be moved with unparked heads. That’s some-
thing you must consider if you have any intention of transporting
the computer by plane or vehicle.

All three Kaypros deliver about the maximum performance
you can expect from an 8-bit computer. They aren’t fancy, and
won’t do color or complex graphics. but they will run just about
every piece of major 8-bit software. If you need something for
small business use, those computers will probably handle all
your needs. In fuct, some computer dealers will deliver a Kaypro
Il complete with a daisywheel printer for. under $2000—an
attractive price.

Among the most recent totable computers is the Radio Shack
Model 4P, a totable version of their desktop Model 4. The Model
4P is supplied with 64K of RAM which can be expanded to
128K. It has a 9-inch monitor with an 80-column X 24-line
display. two double-density 184K disk drives (368K total), a
parallel Centronics-type printer output, and room tor a user-
installed 300 baud modem. As for software, it is supplied with
the TRS-DOS version 6.0 operating system and Microsoft Disk
BASIC.

Though the Model 4P is similar to the Mode! 4 there are a few
significant ditferences between the two that you should be aware
of. Firstly, the Mode! 4 contains the Mode! Il ROM’s, which
means the Model 4 will automatically function as a Model 111 if
the user runs a Mode! IIl program. For both
CP/M and the Model 4 mode the Model 11 ROM’s are automat-
ically switched out. In the Mode! 4P computer the Model 4
ROM’s are replaced by software. The user loads software that
simulates the Model IIl ROM’s in the lower 16K of RAM; thus
the Mode! 4P will also run Model 111 programs.

The second variation between the two machines involves the
serial output. The dual-disk-drive version of the Mode! 4 has a
built in RS-232-C interface. The Mode! 4P does not have the
serial intertace; instead, there is space for an optional 300-baud
auto-dial/auto-answer direct connect modem that can be in-
stalled by the user.

Since CP/M Plus was not available when this article was
prepared (It is now—Editor), the computer could run only TRS-
DOS programs intended for the Model 11, Mode! 4, and Mode!
4P. However, the non-Radio Shack Montezuma Micro Version
2.2 CP/M is specifically designed to run on the Mode! 4/4P
computers: it opens up the computer to most of the available CP/
M software.

Do you need a portable or totable?

While the concept of the portable and totable computers is
interesting, the major consideration should be: “Does it have
any real value for me?” Even the best models trade off some-
thing for size: color capability, screen size, speed, or expansion
capability—there is always something. However, if your require-
ments dictate that you simply must have a computer or even just a
word processor tucked in your attache case, or bouncing in the
trunk of your car. you have no choice—you must select the model
with the specific features needed to make your work easier or
more productive. R-E




What's New in Printers

New technologies, new features, and falling prices can make shopping for a printer
more exciting, and confusing, than ever before. In this article we'll show you what’s new
and whats coming in printers for your home and office.

MARC STERN

WHEN YOU TALK ABOUT PRINTERS, THERE S ONE THING THAT
you can be certain of—that is that the state-of-the-art is con-
stantly changing. For instance. technologies that once cost thou-
sands of dollars are now coming within the reach of the average
home computerist. Also, conventional printers, such as dot-
matrix and daisywheel types. are enjoying both improved perfor-
mance and decreased cost.

Inthis article we are going to take a look.at the current state-of-
the-art in printers. Included will be both a look at what's new in
such familiar printer technologies as thermal. dot-matrix, and
daisywheel. and a look at some new technologies that are now, or
may someday be, practical and affordable for the personal-
computer owner.

Ink-jet printers

Take the ink-jet printer, for instance. Only a few years ago, a
sophisticated ink-jet printer’s cost ranged trom well over $2,500
to as much as $50,000. Today, those prices have dropped to as
low as $895, with the most sophisticated units on the market
running upwards of $30,000. What’s more, today’s ink-jet
printers are capable of full-color printing as well as graphics
work.

There are basically two main technologies used in ink-jet
printing—continuous-stream and drop-on-demand. In continu-
ous-stream printing, a constant stream of ink is ejected from a
single channel and letters are formed by the movement of the
printhead. As the ink is ejected, it is selectively charged using a
pair of electrodes. The charged ink is applied 10 the paper,
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forming the output. The uncharged ink falls into a reservoir and
it recycled through the printer, after passing through a filtering
system. Continuous-stream technology is used in very sophisti-
cated printers. that cost upwards of $30.000.

Drop-on-demand technology is far less expensive. and is
available to the personal computer owner in printers from,
among others, Siemens Communications Systems, Inc. (240 E.
Falais Rd.. Anaheim, CA 92805) in its PT88-T2 and 2717-M203
printers.

Let’s take a closer look at drop-on-demand. ink-jet printers.

Ink-jet basics

It you were to look at the output of a typical drop-on-demand
ink-jet printer. you would probably wonder how the unit differs
from a dot-matrix printer because the result looks much same;
ink dots are still used to form the characters. But, the technology
used to produce those characters is radically different.

Unlike the dot-matrix (and daisywheel) impact printers that
you might be familiar with, the drop-on-demand ink-jet printer is
a non-impact type. An impact printer is any printer whose
printhead element or a part of it actually strikes the paper, while a
non-impact printer’s printhead never does. For example, a dot-
matrix printer has a tiny printhead filled with wires. Each one of
those wires is controlled by the printer’s logic circuitry and fires
alter itis activated by a small solenoid. The firing is controlled by
the logic and the print produced is based on the character set
contained within a special ROM in the printer.

Ink-jet machines also make use of a printhead and platen, but




THE SIEMENS PT-88, an ink-jet printers available to personal-computer
owners, makes use of drop-on-demand technology.

unlike impact printers. no part of the printhead in an ink-jet
machine touches the paper. The result is that there is very little
noise, one of the more common complaints. about impact
printers. whether they are dot-matrix or daisywheel.

Instead. tiny drops of ink are sprayed out of a series of nozzles
and those are used to form the letters or graphics of the final
output. Either a low-pressure area or special electrostatic circuit-
ry is used to form the characters after the ink is fired at the paper.
The nozzles are connected to a series of ink-filled channels,
which are linked to an ink cartridge. which supplies the ink for
the printing process.

A closer look

If you were to look at the printhead of a drop-on-demand’

printer, you would see u series of nozzles; the number and pattern
of nozzles will vary from machine to machine. Those nozzles are
connected to the ink channels. A piezoelectric crystal tube in
each channel is stimulated by an electrical pulse. causing the
crystal to expand slightly and this increases the pressure inside
the channel. In trn. the increased pressure pushes the ink away
from the crystal and toward the nozzle. where a tiny ink droplet
forms. '

As the pressure is decreased when the crystal contracts, the
droplet breaks away from the ink stream and is. in turn, deposited
on the surface of the paper. Like the dot-matrix-type printers, the
dots are arranged in a pattern that forms the letter.

To keep the ink from being deposited where it isn’t supposed
to be. the ink-jet printer uses a slight negative pressure to keep
the ink inside the channel when that particular jet nozzle isn’t
being used. Thus, if you were to look at a cutaway of the print
head. you would see a slightly concave indentation in the surface
of the ink.

Ink-jet advantages

Anink-jet printer has several advantages over a dot-matrix or a
daisywheel impact printer and the first is the noise level. Quite
typically, the ink-jet printer is a fairly quiet machine, one which
will fit in well with a home computer setup. Its noise level
contrasts quite markedly with the rat-tat-tat of the daisywheel
machine or the loud whirring of the dot-matrix printer.

Another advantage is low maintenance cost. Since there are
tew moving parts in the typical ink-jet printer, its maintenance
requirements are very low. Further, because the printhead never
touches the paper. it isn’t degraded as are those of impact
machines. Thus, its life can be much longer. The life of the
typical ink-jet printhead is in the vicinity of 10-billion characters,
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as opposed to about 200-million for the average sophisticated
dot-matrix printhead. And, because the ink-jet machine doesn’t
depend on a ribbon that is subject to wear. the print quality
remains constant over time.

Another advantage of ink-jet printers is speed. Quite typically,
those machines race along at between 150 to nearly 300 charac-
ters-per-second. In contrast, the top print speed of an average
dot-matrix machine is about 200 characters-per-second. Most
letter-quality printers—daisywheel printers—run from 12 to 40
characters-per-second.

The primary disadvantage of a drop-on-demand ink-jet printer
lies in its inability to produce more than one copy at a time and in
the fact that its output still looks like a “computer” printout—the
dots in its matrix are quite evident. Further, top-quality print r