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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 1o 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
10570 Humbolt Street
Los Alamitos, California, 90720

This booklet

for
FREE
Booklet
ciip
COUPON

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

in electronics.

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.

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

Grantham College of Engineering M-1-86
10570 Humbolt Street, Los Alamitos, CA 90720

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

Lower Price
Scanners

Communications Electronics,
the world's largest distributor of radio
scanners, introduces new lower prices
just in time for the holiday season.

Regency® MX7000-BB

List price $699.95/CE price $379.00/SPECIAL
10-Band, 20 Channel ¢ Crystalless ® AC/DC
Frequency range: 25-550 MHz. continuous coverage
and 800 MHz to 1.3 GHz continuous coverage
The Regency MX7000 scanner lets you monitor
military, F.BL. Space Satellites, Police and Fire
Departments Drug Enforcement Agencies. Defense
Department, Aeronautical AM band, Aero Navigation
Band, Fish & Game, Immigration, Paramedics.
Amateur Radio, Justice Department. State Depart-
ment, plus thousands of other radio frequencies
most scanners can’t pick up. The Regency MX7000
is the perfect scanner for intelligence agencies that
need to monitor the new 800 MHz. cellular telephone
barud. The MX7000, now at a special price from CE.

Regency® MX4000-BB

List price $629.95/CE price $279.00/SPECIAL
Mutti-Band, 20 Channel e No-crystal scanner
Search ¢ Lockout ® Priority ¢ AC/DC
Selectable AM-FM modes ® LCD display
Bands: 30-50, 118-136. 144-174,440-512. 800-950 MHz.
The Regency MX4000 is gives coverage in the
standard VHF and UHF ranges with the Impor-
tant addition of the 800 MHz and aircraft bands.
It features keyboard entry, multifunction liquid
crystal display and variable search increments.

Regency® Z60-BB

List price $379.95/CE price $199.00/SPECIAL
8-Band, 60 Channel ® No-crystal scanner
Bands: 30-50, 88-108.118-136, 144-174,440-512 MHz
Cover your choice of over 15,000 frequencies
on 60 channels at the touch of your finger.

Regency® RH250B-BB

List price $613.00/CE price $329.00/SPECIAL
10 Channel ¢ 25 Watt Transceiver ® Priority
The Regency RH250B Isa ten-channel VHF land
mobile transceiver designed to cover any fre-
quency between 150 to 162 MHz. Since this
radio is synthesized. no expensive crystals are
needed to store up to ten frequencies without
battery backup. All radios come with CTCSS
tone and scanning capabilities. A monitor and
night/ day switch is also standard. This trans-
ceiver even has a priority function. The RH250
makes an ideal radio for any police or fire
department volunteer because of its low cost
and high performance. A UHF version of the
same radio called the RU150B covers 450-482
MHz. but the cost is $449.00. To get technician
programminginstructions, ordera service man-
ual from CE with your radio system.

NEW! Bearcat® 50XL-BB

List price #199.95/CE price $129.00/SPECIAL
10-Band, 10 Channel ® Handheld scanner
Bands: 29.7-54. 136-174, 406-512 MHz.

The Uniden Bearcat 50XL is an economical,
hand-held scanner with 10 channels covering
ten frequency bands. It features a keyboard lock
switch to prevent accidental entry and more.
Alse order part # B5 which is 5 AA ni-cad
batteries for $13.00, a plug in wall charger. part
# AD100 for $14.95 and also order optional
cigarette lighter cable part # PS001 for $14.95.

Regency
RAH250

NEW! JIL SX-400-BB

List price $799.95/CE price $469.00/SPECIAL
Multi-Band, 20 Channel ® No-crystal Scanner
Search ¢ Lockout ® Priority ¢ AC/DC
Frequency range: 26-520 MHz. continuous coverage.

With opttonally equipped RF converters 150KHz-3.7 GHz.
The JIL $X-400 synthesized scanner is designed for
commercial and professional monitor users that de-
mand features not found in ordinary scanners. The SX-
400 wiil cover from 150 KHz to 3.7 GHz with RF
converters. Order the following RF converters for your
S$X-400 scanner. RF-1030-BB at $234.00 each for
frequency range 150 KHz - 30 MHz USB, LSB, CW and
AM. (CW filter required for CW signal reception): RF-
5080-BB at #194.00 each for 500-800 MHz; RF-8014-BB
at $194.00 each for 800 MHz.-1.4 GHz Be sure to

also order ACB-300-BB at $99.00 each which is an
antenna control box for connection of the RF converters.
The RC-4000-BB data interface at $259.00 each gives
you control of the $X-400 scanner and RF converters
through a computer. Add #3.00 shipping for each RF
converter, data interface or antenna control box If you
need further information on the JIL scanners. contact
JIL directly at 213-926-6727 or write JIL at 17120
Edwards Road. Cerritos. California 90701 USA

SPECIAL! JIL SX-200-BB

List price $499.95/CE price $154.00/SPECIAL
Multi-Band - 16 Channel ® No-Crystal Scanner
Frequency range 26-88. 108-180, 380-514 Miz

The JIL $X-200 has selectable AM/FM receiver circuits.
tri-switch squeich settings -signal. audio and signal &
audio, outboard AC power supply - DC at 12 volts built-
in. quartz clock - bright vacuum fluorescent blue read-
outs and dimmer, dual level search speeds. trt-level scan
delay switches, 16 memory channels in two channels
banks. receive fine tune (RIT) + 2KHz, dual level RF gain
settings - 20 db pad. AGC test points for optional signal
strength meters all for this special price.

Regency® HX1000-BB

List price $329.95/CE price $ 189.00/SPECIAL
6-Band, 30 Channel ® No Crystal scanner
Search e Lockout ® Priority e Scan delay
Sidelit liquid crystal display e Digital Clock
Frequency range: 30-50. 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanner is fully
keyboard programmable for the ultimate in versatil-
ity. You can scan up to 30 channels at the same time.
The LCD display is even sidelit for night use. Order
MA-256-BB rapid charge drop-in battery charger
for 868.95 plus 83.00 shipping/handling Includes
wall charger, carrying case, belt clip, flexible antenna
and nicad battery. Order now.

NEW! Bearcat® 100XL-BB

List price 8349.95/CE price $ 209.00/SPECIAL
9-Band, 16 Channel ¢ Priority ® Scan Delay
Search e Limit ® Hold ® Lockout ® AC/DC
Frequency range: 30-50, 118-174. 406-512 MHz.
The world's first no-crystal handheld scanner now has
a LCD channel display with backlight for low light use
and aircraft band coverage at the same low price. Size is
13" x 74" x 2%’ The Bearcat 100XL has wide frequency
coverage that includes all public service bands (Low,
High, UHF and “T" bands), the AM aircraft band. the 2-
meter and 70 cm. amateur bands. plus military and
federal government frequencies. Wow..what a scanner!
Included in our low CE price is a sturdy carrying case.
earphone. battery charger/AC adapter. six AA ni-cad
batteries and [lexible antenna. Order your scanner now.

NEW! Regency® HX2000-BB

The World'’s First 800 MHz. Handheld Scanner
List price $569.95/CE price $244.00/SPECIAL
7-Band, 20 Channel ¢ No-crystal scanner
Priority control ¢ Search/Scan ¢ AC/DC
Sidelit liquid crystal display ¢ Memory backup
Bands: 118-136, 144-174, 440-512, 800-950 MHz
The HX2000 scanner operates on 120V AC or 6 VDC.
Scans 15 channels per second. Size 3" x 7" x 1'2.”
Includes wall charger, cartying case. belt clip, flexible
antenna and nicad batteries. Selectable AM/FM modes.

SPECIAL! Bearcat® DX1000-BB
List price $649.95/CE price $339.00/SPECIAL
Frequency range 10 KHz. to 30 MHz.

The Bearcat DX1000 shortwave radio makes tuning
in London as easy as dialing a phone. Features PLL
synthesized accuracy, two time zone 24-hour digital
quartz clocks and more. Add #12.00 for shipping,

MX4000
HX2000

MX7000
CIRCLE 26 ON FREE INFORMATION CARD

NEW! Bearcat® 800XLT-BB
List price $499.95/CE price $294.00/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan & AC/DC
Bands: 29-54. 118-174, 406-512, 806-912 MHz
The Uniden 800XLT receives 40 channels in two banks.
Scans 15 channels per second, Size 9%” x 42" x 124

OTHER RADIOS AND ACCESSORIES
Panasonic RF-2600-BB Shortwave receiver....... $179.95
Panasonic RF-B300-BB Shortwave receiver....... $195.95
RD95-BB Uniden Remote mount Radar Detector. .. #139.95
RD55-BB Uniden Visor mount Radar Detector. ... #119.95
BC20/20-BB Bearcat 40 channelscannerSALE . ..
BC210XW-BB Bearcat 20 channel scanner SALE. ..
BC 260-BB Bearcat 16 channel scanner SALE.. .. ®
BC 300-BB Bearcat 50 channel scanner SALE. .
BC-WA-BB Bearcat Weather Alert™ ...........
DX1000-BB Bearcat shortwave receiver SALE
PC22-BB Untden remote mount CB transceiver.
PC55-BB Untden mobile mount CB transceiver
Z45-BB Regency 45 channel scanner SALE. ..
R1060-BB Regency 10 channel scanner . ..
MX3000-BB Regency 30 channel scanner. .
C403-BB Regency 4 channel scanner SALE.
R108-BB Regency 10 channel scanner. ......
RH250B-BB Regency 10 channe)l VHF transceiver -
RU150B-BB Regency 10 channel UHF transceiver.
RPH410-BB 10 ch handheld no-crystal transciever. .
BC10-BB Battery charger for Regency RPH410...
MA256-BB Drop-tn charger for HX1000 scanner.
MA257-BB Cigarette lighter cord for HXi000 . ...
MA917-BB Ni-Cad battery pack for HX1000......
EC10-BB Programming tool for Regency RPH410. . ..
SMRH250-BB Service man. for Regency RH250. ...
SMRU150-BB Service man for Regency RU150... ..
SMRPH4 10-BB Service man for Regency RPH410 . ..
SMMX7000-BB Svc. man for MX7000 & MX5000. .
SMMX3000-BB Service man. for Regency MX3000.
B-4-BB 1.2 V AAA Ni-Cad batteries set of foud. . ..
A-135C-BB Crystal certificate. ....................
FB-E-BB Frequency Directory for Eastern USA. ..
FB-W-BB Frequency Directory for Western USA...
TSG-BB “Top Secret” Registry of US. Govt. Freq...
TIC-BB Techniques for Intercepting Comm.... ...
RRF-BB Railroad frequency directory.

CIE-BB Covert Intelligenct. Elect Eavesdropping ... $15.00
AB0-BB Magnet mount mobile scanner antenna . .. $35.00
A70-BB Base station scanner antenna ............. $35.00
USAMM-BB Mag mount VHF/UHFant. w/ 12’ cable. .. $39.95
USAK-BB %" hole mount VHF/UHF ant. w/ 17’ cable ... $35.95
USATLM- BB Trunk lip mount VHF/UHF antenna. .. $35.95

Add $3.00 shipping for all accessories ordered at the same time.
Add ¢12.00 shipping per shortwave receiver.
Add ¢7.00 shipping per scanner and $3.00 per 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” Michigan residents please add 4%
sales tax or supply your tax LD. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing, All sales are subject to availability.
acceptance and vertfication. All sales on accessories
are final Prices, terms and specifications are subject to
change without notice. All prices are in U.S dollars. Out
of stock items will be placed on backorder automatically
unless CE is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.O.B.
Ann Arbor. Michigan. No COD's. Most products that we
sell have a manufacturers warranty. Free copies of
warranties on these products are available prior to
purchase by writing to CE. Non-certified checks require
bank clearance.

Mail orders to: Communications Electron-
ics™ Box 1045, Ann Arbor. Michigan 48106
U.S.A. Add $7.00 per scanner for U.P.S. ground
shipping and handling in the continental USA.
For Canada, Puerto Rico, Hawaii Alaska, or
APO/FPO delivery. shipping charges are three
times continental U.S. rates. If you have a Visa
or Master Card. you may call and place a credit
card order. Order toll-free in the US. Dial
800-USA-SCAN. In Canada, order toll-free by
calling 800-221-3475. 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 Ine.

+ Bearcat is a registered trademark of Uniden Corporation.
tRegency is a federally registered trademark of Regency
Electronics Inc. AD #010186-BB
Copyright © 1986 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

B COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.O. Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A.
Call800-USA-SCAN or outside U.S.A. 313-973-8888




New Telephone
Test Instruments

from

B&K-PRECISION

(Easy-to-use . . . Fast .. . Dependable

Complete Telephone Product
Analyzer—Model 1050 $1695
The only complete system for analysis
and servicing of corded, cordless
phones, auto dialers and answering
machines.

Cordless Telephone Tester
Model 1047 $895
All you need for full-frequency testing
and alignment of base and portable
units,

Telephone Product Tester
Model 1045 $395

An in-store or in-field tester. Customer
can check corded or cordless phone
and auto dialers operation for all basic
functions. Minimizes return of non-
defective phones!

Telephone Line Analyzer

Model 1042 $19.95
Tells if problem is in the phone or
externally in the line, ringing circuit or
line cord. |deal for personal, business
and field service. Merchandising blister
pack.

Available for inmediate delivery
at your local B&K-PRECISION
distributor.

1€ PRECISION

DYNASCAN
CORPORATION

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

International Sales. 6460 W, Cortland S$t.. Chucago. IL 60635
anadian Sales. Atlas Electronics. Ontario

Empire Exporters. Plainview. NY 11803

South and Centra) American Sales. J

—
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Cellular Telephones

A telephone in every car is akin to a
‘‘chicken in every pot.’’ Promises, how-
ever, don’t make it come true. Cellular
telephones are causing a boomlet in auto-
mobile phone communications today,
but there are still problems now and on
the horizon.

Firstly, they aren’t cheap, ranging any-
where from just under $1,000 to a few
thousand dollars if you want all the fancy
works. Leasing softens the blow, of
course. Moreover, communication facili-
ties are not in all areas of the country by a
long shot. If you do more than local trav-
elling, therefore, your cellular car phone
may not do you much good. Further-
more, cellular communications does not
take well to hills and dales, so some fad-
ing and static might occur in certain
areas.

Equally important, is cellular here to
stay in its present form? This has been
seriously questioned, most recently by In-
ternational Resource Development, a
Norwalk, CT market-research company.
They say that it might prove to be an in-
terim technology. The researchers point
out that the telecommunications world is
going digital, making cellular’s analog
networks obsolete. There’s talk, too,
about a satellite system being developed
for mobile phone communications that
would obsolete present systems.

For most people, it’s not truly a neces-

sity. Moreover, it’s not a cost-effective
product since you pay extra for each call
as well as for standard telephone landline
use. In other words, it’s in the luxury
category, which limits its utility.

Further, using a cellular telephone
while cruising is dangerous. One needs his
eyes and hands just to drive through traf-
fic. Voice-activated mobile phones could
well overcome this complaint, though.

Nonetheless, for people who can now
easily afford the costs of cellular tele-
phone for car, boat, and even portable
communications, they can enjoy the lux-
ury of reaching or being reached by tele-
phone anywhere at any time—provided
they’re in an area covered by cells. They
can even send computer data over the cel-
lular phone if they wish. In fact, a “‘port-
able office’’ system that contains a cellu-
lar telephone, an Epson ‘‘Geneva’’ com-
puter, Motorola ‘“Datalink’’ cellular mo-
dem, an ac/dc rechargeable power sys-
tem, and system software—all in a carry-
ing case—is being marketed for $4,400
(Comm 88, Minneapolis, MN). So you
can work while fishing, if you like.

It’s great to be prosperous, 1 guess.

o duttey

W/LETTERS |/

Peek & Poke

e Thank you for including the Tandy 100
and 200 in your review of portable com-
puters, (Modern Electronics, August
1985) mentioned above. The article was
very informative and interesting to read.
The Model 200 does, however, support
PEEKs and POKEs (as the author ques-
tioned.)
Fran McGehee
Radio Shack
Ft. Worth, TX

Print Plainly, Please

e | thoroughly enjoyed your November
editorial, ‘‘Buying By Mail.”” As owner
of a small company that sells light chas-
ers, color organs, etc., through mail-or-
der advertisements in magazines such as
Modern Electronics, customer confi-

dence in my company is a must. Educat-
ing the consumer on their rights as a mail
order customer is the best way | know of
to discourage those few individuals and/
or companies that will try to exploit the
buyer and consequently give the mail-or-
der business a tarnished name. Since we
are educating the customer on mail-order
buying, I would like to pass on a valuable
suggestion that I am sure will be support-
ed by others. The mail-order customer
should print very plainly or type all order
information and not abbreviate any por-
tion of an address. | get some catalog re-
quests with the address so poorly written
that the only thing | can do is throw it
away and hope the irritated individual
repeats their request more legibly.
David L. Holmes
Design Specialty
Huntington Beach, CA
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Better Reliability?

e | believe | found a possible problem in
Fig. 4 of ‘“‘Electronics Notebook’” Octo-
ber 1985. The potentiometer shown con-
necting between the supply voltage and
pin 7 could be adjusted to zero ohms, thus
damaging the 555 timer. Inserting a 10-k
ohm fixed resistor in series with this po-
tentiometer would produce a more reli-
able circuit without seriously altering its
performance.
Michael F. Halbern
Electronics Instructor
Sierra College, Rocklin, CA

This raises an interesting point, partic-
wlarly since I have used variations of the
basic circuit cited in his letter for many
years without damaging any 555 chips.
Therefore, I conducted a few simple tests.
When the potentiometer between the sup-
ply voltage and pin 7 is shorted, the cur-
rent flowing into pin 7 of several standard
555s I tried ranged from 60 to 70 milli-
amperes. This much current should not
damage a standard 555. I left a shorted
555 circuit switched on for an hour or so,
and though the chip became warm, the
circuit functioned normally when the
short was removed. Of course, shorting
the chip reduces battery life.

MOS versions of the 555 are another
matter. Shorting the power supply voli-
age directly to pin 7 gives a current Of sev-
eral hundreds of milliamperes. Brief
shorts will not damage the chip, bui
longer duration shorts will quickly cause
the chip to become overheated.

My conclusion is that if the 555 circuit
is intended for a commercial application
orifa CMOS 555 is used, Mr. Halbern’s
suggestion should be heeded. For experi-
mental applications with standard 555s,
the use of the 10k series resistor is option-
al.—Forrest Mims, 111

Kudos

e Since the old Popular Electronics, 1
have not found a magazine such as yours,
where the news is always crisp and seems
to be just the kind of things I want and
need to know. The product evaluations
are insightful and informative, giving me
a complete overview of new productsina
matter of minutes that would take me
hours on my own, if I could get my hands
on the equipment.

It is a rare issue of Modern Electronics
that does not have at least one project |
have been waiting to see. Each construc-
tion project seems to be carefully scrutin-

ized for simplicity and ease of building.
Each feature article gives me the impor-
tant facts and cuts the heavy theory, yet
always seems to reinforce the basics.

Of particular interest to me are Forrest
Mims’ and Don Lancaster’s columns. My
major in college was automated manu-
facturing, and I love information about
making electronic circuits and computers
control real-time events.

Wilson Cooper
Greenwood, SC

At Sea

e Re: ““A °C/°F Thermometer Acces-
sory,”’ October 1985, the calibration sec-
tion states: Then immerse the sensor
probein the boiling water and readjust R9
to obtain 100°C reading.’”’ That works
fine at sea level, but not all of your readers
live at sea level.

According to The World Alamanac
1985, the boiling point of water drops by
1 °F for each 550 feet in elevation above
sea level. That would make it 1°C for
each 990 feet above sea level. Thus, here
in Cody R9should be adjusted to obtaina
95° reading in boiling water, and 93° in
Laramie, Wyoming.

Lowell Ray Anderson, C.D.P.
Cody, WY

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION
CIRCLE 110 ON READER SERVICE CARD

Remember the fun of tuning in all those foreign broad-
cast stations on the short-wave radio? Remember those
mysterious sounding coded tone signals that baffled
you? Well, most of those beeps & squeals are really
digital data transmissions using radioteletype or Morse
code. The signals are coming in from weather stations,
news services, ships & ham radio operators all over the
world. Our short-wave listener cartridge, the “SWL”,
will bring that data from your radio right to the video
screen. You'll see the actual text as it’s being
sent from those far away transmitters.

The “SWL” contains the program in ROM
as well as radio interface circuit to copy

Copy Worldwide Short-wave Radio
Signals on Your Computer

Morse code and all speeds/shifts of radioteletype. It
comes with a cable to connect to your radio’s speaker/
earphone jack, demo cassette, and an excellent manual
that contains a wealth of information on how to get the
most out of short-wave digital DXing, even if you're

brand new at it.

For about the price of another “Pac-Zapper” game, you
can tie your Commodore 64, 128 or VIC-20 into the
exciting world of digital communications
with the Microlog SWL. $64. Postpaid, U.S.
MICROLOG CORPORATION,
18713 Mooney Drive,
Gaithersburg, Maryland 20879.
Telephone: 301 258-8400.

= —
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MODERN ELECTRONICS NEWS |/

VIDEO GAMES LIVE! Who says that home video games are dead? Not INTV
Corp., which has introduced its INTV System III "Intellivision" video
game, a $59.95 machine that's compatible with all Intellivision game
cartridges. You know Intellivision, the video game machine introduced
by Mattel Electronics in 1980. Now owned by INTV Corp., their intention
is to revitalize the video-game market since little competition exists
now, only 20% of U.S. homes were penetrated with any video games, and
there is a library of over 200 Intellivision games and educational
software programs available. INTV forecasts 1985 delivery of 750,000
cartridges and 100,000 game machines. It plans to introduce a licensed
version of "Karate Champ," the country's number-one arcade game.

SERVICING SCENE. A personal computer servicing network operation has

been launched by PC ServNet, Westlake Village, CA (818-706-3113).

Unlike a franchise, it offers PC service companies expertise in market-.
ing, information and co-op resources, and purchasing services according to
their needs with no royalty fees. PC ServNet also offers a New Business
Development Package for those seeking to start a PC service business.

"A SIDE OF BEEF AND A SATELLITE TV SYSTEM, PLEASE." Amway Corp., which
sells food, cleaning supplies, and a host of other products through its
nationwide independent distributors, has added satellite TV to its line.
The new Amway Satellite receiver is priced at $999.99 (let's call it
$1000), and uses a six-ft. perforated dish that doesn't require profes-
sional installation.

DuPONT-PHILIPS OPTICAL DISC VENTURE. The world's preeminent supplier

of optical discs is the stated goal of a joint-venture agreement between
the DuPont Company and N.V. Philips. The market for these discs are
expected to exceed $4-billion by 1990. The companies will combine all
their existing compact disc and high-density information storage disc
operations.

A single CD-ROM has the capacity of 1500 floppy disks or about 250,000
typewritten pages. A single CD can store all 26 volumes of the Ency-
clopedia Britannica and find all references in about five seconds, while
five CDs could store all the telephone directories in the U.S. Moreover,
a single 14" high-density optical disc used with a mainframe computer
could replace 40 reels of magnetic type. Looks like lasers are "in."

PIRATE BROADCAST STATIONS. U.S. Marshals served a warrant and seized
radio transmitting equipment from an unlicensed "pirate" radio station
in Arkansas. The operation was broadcasting in the 6 and 7-MHz short-
wave broadcast band, using a 7.744-MHz frequency and identifying as
"KBBR." Other illegal transmissions made with the indentifications

as "KRZY' and "Captain Crazy" were caught earlier, resulting in a $1000
fine. The new charge holds a maximum possible penalty of one year im-
prisonment, a fine up to $10,000, and forfeiture of equipment.

AM STEREO TEST. Kahn Communications, which produces the increasingly
popular Kahn/Hazeltine AM Stereo transmission equipment, will be making
a signal generator in cooperation with Boonton Electronics, in expecta-
tion of large-scale production of multi-system AM Stereo receivers that
use newly developed multi-system ICs that can automatically switch from
one type of stereo format being transmitted to another. Kahn/Hazeltine
and Motorola are the big competitors here, with broadcasters able to
choose either.

[ |
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FLUKE BECKMAN'S

SERTES CIRCUITMATE °
MULTIMETERS = ALL UNDER $100

AVAILABLE NOW. . ..

77 * 0.3% Accuracy

* Manual or 369 95
Autorange 36 4 95 Circuitmate DM-40 —
° 1OA + mA Range Circuitmate DM 20— aé/ggig\i/tdcm:gtl:wfatg;:
* Beeper 3% -digit, pocket-size diode test, auto-
e “Touch-Hold” kL "ccuracy, diodia test, Pt todecimal

AhFE test, conductance,
10 amps AC and DC
ranges, auto-polarity
auto-zero, auto-
decimal

379 95

Circuitmate DM-25—
3% digit, pocket-size

Function

389 95

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

L multimeter; 0.5% Vac auto-decimal
accuracy, diode test, [
capacitance, continuity
0 amipe AC-and DG
WE CARRY A FULL ranges?tauto-polaritty,
auto-zero, auto-
MULTLMETERS.
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mV/div sensitivity ¢ Four-input operation provides
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¢ Rectangular CRT with internal sistor leads « Alternate time base operation

graticule and scale illumination Does not include probes ® Random lead connection * Switching power supply delivers
¢ Signal Delay Line (860.00 a pair when purchased with score)  m Audibly and visually in- Foe;;:tff&%?gnrﬁy and regulation at

dicates GOOD transistor
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& 8005250474
m 212-730-7030
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ELECTRONICS

QUANTITIES ARE LIMITED
26 WEST 46th STREET, NEW YOFK, N.Y. 10036
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Learn robotics and
you build thi

New NRI home training
prepares you for a rewarding
career in Americas newest
high-technology field.

The wave of the future is
here. Already, advanced robotic
systems are producing every-
thing from precision electronic
circuits to automobiles and
giant locomotives. By 1990,
over 100,000 ‘“‘smart” robots
will be in use.

Over 25,000 New Jobs

Keeping this robot army
running calls for well-trained
technicians. . . people who
understand advanced systems
and controls. By the end of the
decade, conservative estimates
call for more than 25,000 new
technical jobs. These are the
kind of careers that pay
$25,000 to $35,000 a year right
now. And as demand continues
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to grow, salaries have no place

to go but up!

Build Your Own Robot
As You Train at Home

Now, you can train for an
exciting, rewarding career in
robotics and industrial control
right at home in your spare
time. NRI, with 70 years of
experience in technology
training, offers a new world of
opportunity in one of the most
fascinating growth fields since
the computer.

You need no experience,
no special education. NRI
starts you at the beginning,
takes you in easy-to-follow,
bite-size lessons from basic
electronics right on through

You get and keep Hero 1 robot with gripper arm and speech synthesizer, NRI
Discovery Lab for electronic experimentation, professional multimeter with
3%;-digit LCD readout, 51 fast-track training lessons.

key subjects like instru-
mentation, digital and com-
puter controls, servomotors

and feedback systems, fluidics,

lasers, and optoelectronics.
And it’s all reinforced with
practical, hands-on experience
to give you a priceless con-

fidence as you build a program-

mable, mobile robot.

Program Arm and Body
Movement, Even Speech

Designed expecially for
training, your robot dupli-
cates all the key elements of
industrial robotics. You learn
to operate, program, service,
and troubleshoot using the
same techniques you’ll
use in the field. It’s
on-the-job train-
ing at home!




Building this exciting
robot will take you beyond the
state of the art into the next
generation of industrial
robotics.

You'll learn how your
completely self-powered robot
interacts with its environment
to sense light, sound, and
motion. You program it to
travel over a set course, avoid
obstacles using its sonar
ranging capability. Program
in complex arm and body
movements using its special
teaching pendant. Build a
wireless remote control device
| demonstrating independent
| robat control in hazardous
’ environments. You'll even

learn to synthesize speech
using the top-mounted
hexadecimal keyboard,

Training to Build a
Career On

NRI training
uniquely incorporates
hands-on building
experience to

P R
L i — NI P E VIO G

! and mode
selection.

Rechargeable —~
gel-ty
battenes for
independent
operation.

and remote control
program movement.

Your mobile robot duplicates functions of state-of-

the-art industrial units.

reinforce your learningon a
real-world basis. You get profes-
sional instruments, including a
digital multimeter you'll use in
experiments and demonstra-
tions, use later in your work.
And you get the exclusive NRI
Discovery Lab®, where you
examine and prove out theory
from basic electrical concepts
to the most advanced solid-
state digital electronics and
microprocessor technology.
Devised by an experienced
team of engineers and
educators, your

|" -‘ "
;
e

Hexadecimal
/ keyboard for
{ programming

-~ motion,

Front-wheel
drive with
12-inch
turning
radius.

industrial control as

experiments,
demonstrations, and
equipment are
carefully integrated
with 51 clear and
concise lessons to
give you complete
confidence as you
progress. Step-by-
step. NRI takes you
from the beginning,
through today. and
into an amazing
tomorrow.

Send for Free
Catalog Now

Send for NRI's
big free catalog
describing Robotics
and Industrial
Control plus over a
dozen other high-technology
courses. You'll see all the
equipment you get in detail,
get complete descriptions of
every lesson, find out more
about career opportunities for
trained technicians. There's
no cost or obligation, so send
today. Your action today could
mean your future tomorrow.
If the card has been removed,
please write us today.

3939 Wisconsin Ave.

),
T
Washington. DC 20016

WE’LL GIVE YOU TOMORROW.

Senses

sound, light,
distance.

Plug-in
circuit boards
for convenient
experimenta-
tion and
maintenance.

NRI SCHOOLS

McGraw-Hill Continuing
Education Center

-
- .
- -




W/ NEW PRODUCTS |/

For more information on products
described, please circle the appropri-
ate number on the Free Information
Card bound into this issue or write to
the manufacturer.

Multi-Function DMM

B&K-Precision’s 4Y2-digit Model
2820 true-rms digital multimeter has
a built-in frequency counter and
temperature and relative dBm mea-
suring functions. The handheld
DMM also offers peak- and data-
hold, diode-test and audible con-
tinuity functions. Microprocessor

Two-Speed, Full-Feature
PC-Compatible Computer

New to the Heath line of IBM PC-
compatible computer kits is the
Model HF-158 that offers switchable
4/8-MHz processing. It features six
expansion slots; composite mono-
chrome and RGB color video out-
puts; and a redesigned keyboard with
large L-shaped RETURN and double-

technology and pushbutton function
selectors control everything.

Frequency counter range is 10 Hz
to 99.999 kHz. Relative measure-
ment values are displayed as devia-
tions from a stored reference voltage,
current or resistance. All dBm mea-
surements (this function is calibrated
at | mW into 600 ohms) are in a ratio
between test and reference-level volt-
ages over a —50.00- to +59.7-dBm
range. The true-rms function ac-
curately measures nonsinusoidal re-
peating waveforms.

Peak-hold works on dc and ac cur-
rent, voltage and temperature, while
data-hold works on the same plus
resistance, diode-check and dBm.

Ac/dc voltage to 750/1000 volts,
ac/dc current to 10 amperes and
reistance to 25 megohms maximum
can be measured. Rated accuracy is
0.04%.

CIRCLE 33 ON FREE INFORMATION CARD

o e SRR

wide SHIFT keys located in the stan-
dard typewriter positions.

Supplied standard with this desk-
top computer are 256K of RAM (op-
tionally expandable to 640K),
RS-232 serial and parallel ports, a
powerful 300-watt power supply,
and a 5% " floppy-disk drive. Op-
tions include a second floppy drive,
10M and 20M hard-disk systems and
monochrome and RGB monitors.

The computer has a 16.5"D X
16"W footprint and is 6.5"H, ex-
cluding keyboard. $1599 with one
floppy disk drive; $1799 with two
drives (both with MS-DOS).

CIRCLE 34 ON FREE INFORMATION CARD

Video/Audio Effects
Generator

Showtime Video Venture’s ‘‘Show-
master Creator’’ is a full-featured,
low-cost special-effects audio/video
generator for the consumer market.
With this device, you can get such ef-
fects as edit, mix, dub and creat video
art during playback, recording and
live. There are no extras to buy, such
as joysticks and other controls.
With Showmaster Creator, you
can cut back and forth between video
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images or wipe, fade, cut, dissolve a
picture or superimpose a picture on
another with the touch of a button,
joystick, slide controller or knob
control. Special controls let you:
create a black and white picture with
no greys; create video art like inside-
out psychedelic art you see in rock
videos; create a black and white
background with a brightly colored
background.

Features include manual and auto-
matic control that lets you push one
image off the screen as you replace it
with another in 36-plus pattern and
directional variations; bouncing ball
effect; zoom capability that allows
you to change the size of the dis-
played graphics; a spotlight effect
that brightens a selected area of the
picture in four different shapes; a
wide range of color controls; audio
controls that allow you to select and
or mix soundtracks from internal or
external sources and create two-
channel sound. $499.95.

CIRCLE 35 ON FREE INFORMATION CARD

Stereo Power Amplifier

Adcom’s Model GFA-555 stereo
power amplifier is specified at 200
watts rms per channel into 8 ohms
from 20 Hz to 20 kHz at less than
0.09% THD. It is designed to remain




stable under extreme operating con-
ditions, such as when a speaker pre-
sents a load that ranges from 40 to
less than 2 ohms.

The amplifier’s direct gain path
has a minimum of components from
input to output and is built around
discrete components that are
“tweaked’” for optimum perfor-
mance. A 700-watt toroidal trans-
former with two secondaries that
function similarly to two separate
transformers provide tight regula-
tion and minimum interchannel
crosstalk, vibration, hum and noise.
A new current feedback technique
provides highly stable bias circuitry
for drive and output transistors.
Benefits cited for these and other de-
sign approaches include lower distor-
tion throughout the gain path, elimi-
mation of spurious oscillations, im-
proved bandwidth into difficult
loads, low phase shift and high
damping factor. $599.95

CIRCLE 36 ON FREE INFORMATION CARD

Antistat Wrist Bands

For safe handling of static-sensitive
devices, Charleswater Products,
Inc., West Newton, MA, offersaline
of electrically conductive elastic wrist
bands in large, medium and small
sizes. The Statfree (CP407) wrist
bands are color coded for easy inden-
tification. Small fits 42" to 6"
wrists, medium fits 52" to 7V”
wrists and large fits 62 " and larger
Wrists.

The Statfree bands are breathable
and washable and are claimed to be
clean-room safe. Interwoven into the
polyester bands are stainless-steel

fibers. Each comes with a combina-
tion alligator clip and banana plug.
Ground cords are available in 5-ft.
straight and 6- and 10-ft. coiled

lengths. From $15.
CIRCLE 37 ON FREE INFORMATION CARD

Isolation Transformers

Isolation transformers designed to
provide a variety of 1.05-kVa iso-
lated output options have been an-
nounced by VIZ Test Equipment.
Called the WP-31 Series, the new
transformers are available in four
different models, designated by the
same model number plus an A, B, C
or D suffix. The Models WP-31 A
and B offer fixed outputs, while the
Models WP-31 C and D offer vari-
able output. The transformers are
claimed to have low harmonic dis-
tortion at 1.0 power factor and
minimal leakage current (does not
exceed 10 nanoamperes from any
section to ground). Full load is 1%

Synthesizer/Recorder
For the Commodore-64

You can play, record and synthesize
music on a Commodore-64 computer
with Tech Sketch’s Music Port key-
board and software system. A full-
size 3-octave keyboard allows you to
double-track music and create your
own accompaniment and store 10-
minute musical selections on disk.
Completely menu-driven, the sys-

with overload protection provided by
a thermal circuit breaker.

The Models WP-31 C and D have
one isolated output each. A 117-volt
ac unit, the Model WP-31 C provides
0-to-155- volt output range in 1-volt
increments, while the 220-volt Model
WP-31 D provides a 190-t0-260-volt
acrange in 2-volt steps. $179 for WP-
31A; $179 for WP-31 B; $205 for
WP-31 C; $209 for WP-31 D.

CIRCLE 38 ON FREL INFORMATION CARD

tem does not use the computer’s key-
board. The program provides a sym-
phony of preset instrument sounds,
and user-friendly menus easily per-
mit you to create and store an infinite
variety of sounds. Special effectslike
vibrato, reverberation, phase shift,
etc., are also easily achieved with
Music Port.

The 37-key, full-travel keyboard is
not an overlay but a separate musical
instrument that plugs into the com-
puter’s music port. Software permits
fast access to all eight musical octaves
and makes full use of the computer’s
sound interface device (SID) chip, in-
cluding its ability to generate three
tones simultaneously. The system
even allows you to record music at
one speed and play it back at another
to change tempo. $149.

CIRCLE 39 ON FREE INFORMATION CARD

Educational Robot Kit

Anew “WAQO”’ (stands for Wise, Ar-
gent, Orb) kit has been addedto OW 1
Inc.’s (Compton, CA) line of Movit
educational robots line. Designed to
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teach the fundamentals of computer
programming, it can draw graphics
and can be used to develop awareness
of robotics.

WAQO is built around a custom mi-
croprocessor. Its on-board computer
stores a system program in a 2K
ROM and has 128 bytes of 4-bit user
RAM. This gives the robot the ability
to execute programs entered via a
keyboard on the rear of its domed en-
closure. WAO can also communicate
with selected personal computers via
optional software and cable. Its
“wisdom”’ extends beyond its com-
puter electronics to its mechanical
system. A pen holder at the center of
its mechanism permits WAQO to draw
graphics patterns.

CIRCLE 4 ON FREE INFORMATION CARD

800-MH? Rooftop Antenna

A new 3-dB gain antenna suitable for
800-MHz radio systems, such as cell-

ular telephones, has been announced
by The Antenna Specialists Com-
pany. The Model ASPA1851N roof-
top-mount antenna is said to be de-
signed for optimum electrical perfor-
mance in the 800-to-866-MHz range,
where unacceptable noise levels can
be generated from poor connections.

Positive r-f connection at the base
of the antenna is accomplished with a
male/female contact pair. Further
integrity is achieved with low-noise
crimp connections at both the mount
and type-N male terminations of the
17-ft. Pro-Flex cable supplied with
the antenna. The stainless-steel radi-
ator comprises precision-tuned %-
wavelength upper and Y%-wave lower
sectons that are separated by a pre-
cisely wound phasing coil. VSWR is
rated at lessthan 1.5:1, bandwidth at
60 MHz.

CIRCLE 42 ON FREE INFORMATION CARD

Magnetizer/Demagnetizer

The Davle Tech Model 19-205 is an
ac-powered magnetizer/demagnetiz-
er that can be used with all types of
hand tools and other steel objects
measuring up to 3” X 1% " in cross-
section. The unit is equipped with an
on/off switch and an 8-ft. SJ line
cord. Power consumption is 300
watts when operated froma 117-volt,
60-Hz ac line.

CIRCLE 4' ON FREE INFORMATION CARD

Satellite TV Receiver

Luxor’s Mark 2 remote-controlled
satellite TV receiver has both C-band
and DBS (Ku-band) capability. Low-
noise block downconverters (LNBs)
at the antenna convert the
3.7-t0-4.2-GHz C-band signal or the
11.7-to- 12.5-GHz Ku-band signal to
the Mark 2’s 950-to-1750-MHz input
frequency.

Block conversion allows several
TV receivers or monitors to share a
single antenna and gives each inde-
pendent channel selection capability.
As TV receivers and/or monitors are

added, another Mark 2 gives inde-
pendent program and format con-
trol.

Mark 2 is preprogrammed and op-
erated by an infrared (wireless) re-
mote controller. An optional Remote
Infrared Sensor allows use of the re-
mote in a room other than that in
which the receiver is located. An an-
tenna positioner can also be remote
controlled. A built-in modulator is
said to deliver sharp, clear, noise-free
video, while automatic fine tuning
maximizes video signals. $761.

CIRCLE 44 ON FREE INFORMATION CARD

14 / MODERN ELECTRONICS / January 1986




THE FIRST NAME IN
ELECTRONIC TEST GEAR

[T 35 MHz DUAL TRAGE OSCILLOSCOPE

A heavy duty and accurate scope for service
Save 330 on the .. as well as production use. Features inc‘Iude
. s wide frequency bandwidth ® optimal sen-
RAMSEY 20MHz \‘6 @f-f_f:f sitivity ® extremely bright display ® delayed
Dual Trace . o ] tr_igglerlng swee%\; hold of;; ALT t'rfigg?‘r .
i single sweep ® sync ® magnification
USCIHDSCDPB » XY or XYZ operation ® HF/LF noise
Unsurpassed quality at an
unbeatable price, the
Ramsey oscilloscope com-

reduction

3500 Dual Trace Oscilloscope
pares to others costing
hundreds more. Features

$4 9 9 95 includes 2 high
qualily probes

inctude a component test-

ing circuit for resistor, OPES INCLUDE 2 PROBES

capacitor, digital circuit and diode testing ® TV video sync filter ®» wide band
[T 15 MHz DUAL TRAGE PORTABLE OSCILLOSCOPE

width & high sensitivity ® internal graticule ® front panel! trace rotator ¢ Zaxis

® high sensitivity x-y mode ® regulated power supply ® built-in calibrator ®
Ideal for fietd/bench applications, this
scope can display up to 15 MHz signals

rock solid triggering s 95 high
quality hook on

Was $399.95 NOW ONLY 369 probes included Internal battery pack allows up to 2
hours operation on a singte charge.
Features include ® built-in battery
charger ® 5X horizontal magnification
* high brightness CRT # front panel
trace rotator ® internal rechargeable
battery pack

2500 Portable Oscilloscope

4 4 9 Q5 includes 2 high
quality probes

NEW RAMSEY
1200 VOM
MULTITESTER

RAMSEY D-4100
COMPACT
DIGITAL
MULTITESTER

Compact sized reliability and accuracy.
This LCD digital multitester easity fits in
your pocket, you can take it anywhere.

It features fuit overload protection ® 3

Check transistors, diodes and LEDs
with this professional quality meter.
Other features include. decibel scale =
20K volt metering system ¢ 312" mir-

MINI-100 FREQUENCY GOUNTER

Features and capabilities of counters costing twice as much ¢
compact ® high sensitivily ® low Current drain ® very accurate ¢
leading zero blanking ¢ field or shop use ® 1 MHz 1o 500 MHz

rored scale ® polarity switch & 20
measuring ranges ® safety probes e
high impact plastic case

s 1 9 95 test leads and

battery included

digit LCD readout ¢ recessed input
jacks e satety probes ¢ diode check
function e 2000 hours battery life

s 2 2 95 test leads and

battery included

MINI KITS—EASY TO ASSEMBLE, FUN TO USE
BEGINNERS & PROS WILL HAVE A GREAT
TIME WITH THESE KITS

Color Organ

See music come
ahve! 3 different

FM

Video Modutator Kit

Converts any TV o video

stable, tunabie over ch 4 6 Runs
V accepts std video signal Best unli on

the markel! Compiete kit VD-1 $7.95

MINI
MIKE

lights flicker with
music. One light
each for, high,
mid-range and
lows. Each indi-
vidually adjust-
able anddrives up
1o 300 W. runs on

A super high performance FM wire:
less mike kit Transmits a stable
signal up to 300 yavgs with excep-
tional audio quality by means ot its
built in electret mike Kit includes 110VAC

case. mike, on-off switch, antenna Complete kit.
batiery and super instructions. This ML-1

Super Steuth
A super sensitive ampli
fier which will pick up a
pindropat 15 feet! Great
tor monitoring baby's
rpom or as general pur
pose amplifier. Full 2w
rms output, runs on & to
15 volts, uses 8-45 ohm
speaker.
Compiete kit. BN-9

$5.

Led Bilnky Kit
A great attention get-
ter which alternately
flashes 2 jumbo LEDs.
Use for name badges.
buttons, warning
panei lights. anything!
Runson3to 15 volts.
Compiete kit, BL-1

is the finest unit available. $8.95

FM-3 Kit $14.95
FM-3 Wired and Tested 19.95

CPO-1
Runs on 3-12 Vdc 1 wall out. 1 KHZ good for CPO.
Alarm, Audio Osciliator  Complete kit $2.95

range * diode protected o 7 digit display

$ 9 9 Q5 BATTERY CHARGER NICAD BATTERIES

CT-70 7 DIGIT 525 MHz
COUNTER

Lab quality at a breakthrough price. Features ¢
3 frequency ranges each with pre amp ® dual
selectabie gate times ® gate activity indicator ®
50mV @ 150 MHz typical sensitivity ® wide fre-
guency range ® 1 ppm accuracy

s 1 1 995 wired includes
AC adapter

CT-70 kit

BP-4 nicad pack

gBiJSI?TBE '?IGIT 600 MHz
s 1 6 995 wired

CT-50 kit $139.95
RA-1 receiver adapter kit .14.95

AND AC ADAPTER INCLUDED

CT-90 9 DIGIT 600 MHz
COUNTER

The most versatile for less than $300. Features 3
selectable gate times ® 9 digits ® gaie indicator
e display hold & 25mV @ 150 MHz typical sen
stiivity ® 10 MHz timebase for WWV calibration
® 1 ppm accuracy

$ 1 4 995 wired includes
AC adapter

CT-90 kit. .
OV-10.1 PPM oven timebase
BP-4 nicad pack

CT-125 9 DIGIT 1.2 GHz
COUNTER
$16995 i

BP-4 nicad

Tone Decoder

FM Wireless Mike Kit

Tansmits up 10 300" to

any FM broadcast ra-

dio, uses any type of

mike. Runs on 3 to 9V. Type FM-2
has added sensitive mike preamp
stage

FM-1Kil $3.95 FM-2Kit $4.95

Whisper Light Kit

An interesting kil. smalt mike
picks up sounds and converts
them to light. The louder the
sound, the brighler the light
Includes mike, controls up to
300 W, runs on 110 VAC
Complete kit. WL-1

A complete tone deco-

der on a single PC

board. Features. 400-

5000 Hz adjustable &7
range via 20 turn pot, voitage regu-
lation. 567 IC Useful for touch-
tone burst detection, FSK. etc
Can aiso be used as a stable tone
encoder Runs on 510 12 volts.
Complete kit, TD-1 $5.95

Universal Timer Kit

Mad Blaster Kit

Siren Kit

Provides the basic parts and PC
board required to provide a source
of precision timing and pulse
generation. Uses 555 timer IC and
includes a range of parts for most
timing needs

UT-5 Kt ss.95 | MB-1Kit

Produces LOUD ear shattering and
attention gething siren like sound
Can supply up o 15 walls of speaker.

obnoxious audio. Runson 6-15VDC Complete kit. SM-3 $2.95

Produces upward and downward
wail characteristic of a police
siren. 5 W peak audio output, runs
on 3-15 voits. uses 3-45 ohm

$4.95 60 Hz Time Base

Runs on 5-15 VDG Low Current (25ma) 1
min month accuracy T8-7 Kit 55.50
TB-7 Assy $9.95

30 watt 2 mtr PWR AMP

Simple Class C power amp features 8 times power gain. 1 W
In for 8 out. 2 W in for 15 oul, 4 W in for 30 out. Max output
of 35 W, incredible value, complete with all parts, less case

and T-R retay.
PA-1, 30 W pwr amp kit 32295
695

TR-1, RF sensed T-R relay kit

ACGESSORIES FOR RAMSEY COUNTERS

Telescopic whip antenna—BNC plug .. $
High impedance probe, light loading . . .
Low pass probe, au

Direct probe, general purpose use . . . . .
Tilt bail, for 70, 90, 125

Power Supply Kit
Complete triple regulated power
supply provides variable 6 to 18 volts
at 200 ma and -5 at 1 Amp. Excellent
load regufation, good filtering and
small size. Less transformers.
requires 6 3V (a1 A and
24 VCT. Complete kit. Ps-sussgs

A
—

eec PHONE ORDERS CALL

16.95
16.95
13.95

716-586-3950 -

DM-700 DIGITAL MULTIMETER

Frofessional quality at a hobbyist price. Fea-
tures nclude 26 different ranges and 5 func-
tions ® 3% digit, %2 inch LED display * auto-
matic decimal placement ® automatic potarity
s 1 1 995 wired includes

AC adapter
DM-700 kit . $99.95
MP-1 probe set : L......495

PS-2 AUDIO MULTIPLIER

The PS-2 s handy for high resoiution audio
resolution measurements, multiplies Up in fre-
gquency * great for PL tone measurements ®
multiples by 10 or 100 * 0.0t Hz resolution &
buitt-in signal preamp/conditioner

34995 wired

PR-2 kit

SROACBAND RF FREAMPLIEER

PR-2 COUNTER PREAMP

Tne PR-2 s ideal for measuring weak signals
from 10 to 1,000 MHz ¢ flal 25 db gain ¢ BNC
connectors ® great for shifting RF e ideal
receiver/TV preamp
s 4 4 95 wiredincludes

AC adapter
PR-2 kit .

PS-10B 1 GHz PRESCALER

Extends the range of your present counter 10
1 GHz ® 2 stage preamp ® divide by 1000 cir-
cuitry ® super sensitive (50 mV typical) ®* BNC
connectors ® 1 GHz in, 1 MHz oul ® drives any

counter 37 995

PS 10-B Prescaler

wired includes AC adapler

TERMS: e satisfaclion quaranteed ® examine lor 10 days: it not pleased. return in
ariginal form for refund o add 6% for shipping and insurance to a maximum of

TELEX 466735 RAMSEY Cl

CIRCLE NO. 170 ON FREE INFORMATION CARD

$10.00 * overseas add 15% for surface mail e COD add $2.50 {COD in USA only)
« orders under $15.00 add $1.50 ¢ NY residents add 7% sales tax 90 day parts
warranly on all kits ® 1 year parts & fabor warranty on afl wired units.

= | RAMSEY ELECTRONICS, INC.

2575 Baird Rd.
Penfield, N.Y. 14626
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Heath’s New Verbal Warning/Light Controller

One night after you’ve retired, a burglar
stealthily creeps up to your dark and quiet
home. Suddenly, floodlights come on
and a commanding male voice issues:
“Warning. You are entering a secured
area. Please exit immediately.’’ This is
just one possible scenario if your home is
protected by Heath’s new Model
GD-3810 Security Sentinel.

Security Sentinel is an automatic device
that employs voice and light to scare away
intruders. It uses infrared sensors to pro-
tect asurveillance area. When “‘tripped,”’
its verbal message is generated electron-
ically by an on-board ROM (read-only
memory) integrated circuit, while up to
1200 watts of optional lighting that’s
equivalent to light 150-watt floodlights is
activated.

The system, available only in kit form,
costs $199.95.

General Description

This security device is housed inside a
weather-resistant, neutral-color plastic
enclosure. It measures 12.5"W x5.5"H
x 3.5"D and is designed to mount to an
electrical junction box via a heavy-gauge
steel backplate.

Inside the alarm are a printed-circuit
assembly, a factory-assembled passive in-
frared sensor/lensing assembly and a
weather-resitant oval loudspeaker. A
phototransistor deactivates the flood-
light-control system during daylight
hours and arms it after dark; all automat-
ically, of course.

The passive infrared sensor/lensing
system ‘‘looks’’ out through a window
cut into the front of the cabinet. It is pro-
tected from the elements by an optically
opaque, infrared-transparent, “‘shade.”
This sensor is designed to detect body
heat (rapid changes in temperature, or in-
frared energy) within its coverage area.
The latter is adjustable over a fairly wide
range of width and depth, to a maximum
of 40 x40 ft. Also adjustable is detection
sensitivity, which can be tuned to disre-

gard small animals.
Three simple adjustments must be per-

formed prior to installation. First, the re-
set delay must be set. Once the alarm is
tripped and has cycled through the vocal
message and activated whatever flood-
lighting is connected to it, you may wish it

to keep the light on for a set period of
time. During this period, any further acti-
vity within the area of surveillance will
not retrigger the vocal message. Further-
more, any activity within this period trig-
gers another equal-length delay. The sys-
tem resets to active surveillance at com-
pletion of the countdown following the
last detected activity. A wire jumper on
the circuit board lets you program a delay
of 4, 6 or 8 minutes.

You can disable the voice function for
up to 8 minutes, providing automatic
lighting for guests, if you wish to do so.

Next, you select how many times you

wish the message to be vocalized after the
sensor is tripped and the delay has count-
ed down. Here, you have a choice of a
single vocalization, two repetitions or
four repetitions. Programming the num-
ber of vocalizations is also accomplished
with a wire jumper on the board. The fi-
nal pre-installation adjustment to be
made is setting of the volume of the vocal-
ized message. You do this by setting a
trimmer potentiometer. Volume can be
set from very soft to quite loud.

Installation and Setup

Where you install the Security Sentinel

Typical mounting location

(above) and maxinnun cov-

erage area (right) of Heath’s
Security Sentinel.

-~

40 FOOT RANGE PASSIVE INFRARED“"‘DETECTOR

TOP VIE

>

SIDE VIEW
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depends on the area you wish to keep
under surveillance. You might select a lo-
cation where it will provide front, rear or
garage door protection. Or you might
want to mount it indoors in a foyer ora
special room or area in which are stored
valuables. Whatever your choice, it’s best
to locate it about 8 ft. up on a wall, where
it won’t be easily accessible to unauthor-
ized individuals.

Installation of the Security Sentinel
should be done by a qualified electrician,
since it entails direct connection to ac line
wiring. Also, if you decide to have it con-
trol one or more floodlight accessories,
direct connection between it and the
floodlights must be made with electrically
approved cable.

Mounting of the Security Sentinel is via
its steel backplate, which is designed for
installation on an electrical outlet or junc-
tion box. This puts all wiring inside the
wall on which the alarm is mounted and
places the alarm flush against the wall.

Once the Security Sentinel is mounted,
you adjust the detector lens by rotating it
to obtain the desired coverage pattern
and by tilting it as necessary to obtain the
desired distance. You then adjust the de-
tector’s sensitivity; the greater the sensi-
tivity, the smaller the infrared-radiating
object will trip the alarm.

Assembling the Kit

Unlike some of the Heath kits we’ve as-
sembled in recent years, this one qualifies
as a ‘“‘true”” kit in that it has only one
subassembly that comes factory assem-
bled. Otherwise, the entire kit must be as-
sembled from discrete components. Lest
you get the idea that this means a long
stint at your workbench, however, we
hasten to state that the entire kit can be as-
sembled in a casual two evenings, even if
you have minimal kit-assembly experi-
ence. In fact, a marathon-session kit
builder can have this one ready for instal-
lation in a single session.

Much of the reason for speedy assem-
bly of this kit is due to Heath’s thought-
fulness in arranging resistors, diodes and
small axial-lead capacitors on taped strips

(Continued on page 89) ’

high tech
catalog

Most
accurate
Clock

HERO?* robots and
robotics training

A trustworthy guide to what's new in electonics and compulers.

For many years the illustrated Heethkit Catalog has been a guide to new
and exciting kit products for peopile like you to build. To enjoy and leara
from them, while saving money in the process. What sets the Heathkit
Catalog apart is its range of high quality products and accurate informa-
tion to help make your buying decisions easy. If you’ve never tried kit-
building, you have an absorbing new experience in store as you create
products you’ll take pride in.

If coupon is missing, write Heath Company,
Dept.379-372 Benton Harbor, Michigan 49022

l Mail to: Heath Company, Dept. 079-372

Benton Harbor, Michigan 49022
L | please send me nry FREE HEATHKIT CATALOG.

| Name

l Address

Heathkit l City State Zip

I Heathk | products are also displayed, sold and serviced at 64 Heathkit Electromic

Heath | Eemer: na(ior:ide.ECunsull eleé) one directory white pages for location. Operated

) Veritechno! lectronics Corporalion, a wholly-owned subsidiary of Zensth
Company y 9y po y Y

l Electranics Cc rporation. CL-778D31 I

CIRCLE 51 ON FREE INFORMATION CARD
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THE MARK I
HV CIRCUIT SCANNER

Checks the horiz output circuit for open / shorts,

Checks the flyback, yoke, PC, and HV mult,

Checks all scan derived B + sources,

Checks all circuits that rely on scan derived B + voltage,
Checks for open safety capacitor,

Checks the emitter circuit of the horiz output,

THEN,

* Provided the green normal light is lit, the Mark |1l will safely power
up the TV set so that you can “‘look’ for open circuits by examining
the picture on the CRT.

* Circumvents all start up and horiz drive related shut down circuits.

* % % % % %

APPLICATIONS: The Mark Ill will analyze the horiz, flyback, hi-
voltage, scan derived B + sources, yoke, pin cushion, HV multiplier cir-
cuits in any TV set that employs either an NPN transistor or a single
SCR for its horiz output device. This applies to any age, any model, any
chassis, any brand - - - including Sony.

in brief, the “test” function scans for shorts, the “‘run’ function
permits you to observe any “‘open’’ circuits via the symptoms that ap-
pear in the CRT screen.

HOOK - UP: Simply remove the set’s horiz output device and replace
it with the scanner's interface plug. No wires to disconnect, no other
connections required (not even a ground connection).

MISTAKE PROOF: No damage will result if an error is made during
hook up. The scanner Simply won't turn on until the error is corrected

PUSH THE TEST BUTTON Just one of the four lights will lite.

~ AT THE'PUSH OF ..
JUST ONE BUTTON

T ) T

RED OPEN LIGHT means the emitter circuit of the horiz output stage
is open (no ground path)

YELLOW SHORT LIGHT means the flyback primary, HV multiplier,
vertical output, horiz driver, and R-B-G color output stages are not
shorted. Instead, a circuit that normally draws a small amount of cur-
rent is shorted (i.e. the tuner, IF, AGC, video chroma, matrix, vertical or
horiz oscillator).

RED SHORT LIGHT means either the flyback, the HV muitiplier, the
vertical output, horiz driver or one of the R-B-G output transistors is
shorted.

GREEN NORMAL LIGHT means the TV set’s entire flyback circuit is
totally free of shorts. It also means that it is safe to power up the TV set
with the "“run” button so that you can look for open circuits by observ-
ing the symptoms on the CRT screen.

FEATURES: All start up circuits and all horiz drive related shut down
circuits are automatically circumvented by the Mark 11l during all test
and run functions. During the test function all flyback secondary output
is limited to approx 80% of normal. 2nd anode voltage is limited to ap-
prox 5 KV.

This means all circuits that are not shorted will have some 80% of their
normal B+ voltage during the “‘test’’ phase. It also means that any
shorted circuit will have zero DC volts on it. This feature makes any
short easy to isolate.

The MARK Il sells for only $595°

The money you are now spending for unnecessary
flybacks alone will easily pay for your Mark lll. Why
not order yours today!

Visa and Mastercharge Welcome !

Diehl Engineering ¢ 6661 Canyon Drive “'F"" e Amarillo, TX 79110
Phone: (806) 359-0329 or (806) 359-1824
CIRCLE 99 ON FREE INFORMATION CARD




Checks the horiz cutput stage for opens / shorts,

Checks flyback, yoke, PC, and HV mult,

Checks all scan derived B + sources,

Checks for open safety capacitors

Checks for open ground path for horiz output stage

Checks for open primary LV supply,

Checks for error in interface connections,

Checks for proper LV regulation,

Checks for proper start up circuit operation,

Checks for shorted horiz driver transistor,

Checks the operation of the horiz osc / driver circuits,

Checks B+ '‘run” supply for the horiz osc / driver circuits,
Checks all circuits in the TV set that rely on scan derived B +,
Automatically circumvents all start up circuits and horiz drive
related shut down circuits.

* % % % % % % % % % % % % %

HOOK UP: (Identical to Mark Ill)

OPERATION: Turn the Mark V on, turn the TV set on, then, simply look
at the lights

RED “HOOK UP” LIGHT means that you have made an error in hook
up. No damage has been done, correct the problem then continue.
RED “EMITTER” LIGHT means that the ground path for horiz output
stage is open. Correct the problem then continue.

RED “B + OPEN” LIGHT means that the primary LV supply in the TV
set is open. Correct the problem then continue.

No “‘top row lights'" equals normal.

Look at the middle row of lights

RED “START UP” LIGHT means that the start up circuit in the TV set
is not working (no start up pulse).

GREEN “START UP” LIGHT means the start up circuit in the TV set is
working normally. Yes, it is 100% accurate. Even on Zenith's single
pulse start up circuit !

RED “HORIZ DRIVE” LIGHT with a green start up light means that
the horiz driver transistor in the TV is shorted (E to C).

GREEN HORIZ DRIVE LIGHT means that the horiz oscillator and
driver circuits are operational.

READ THE DC VOLTAGE METER THEN,
PUSH THE TEST BUTTON

If the meter comes up to, or, falls back to, factory specified DC collec-
tor voltage, the LV regulator circuit is working. If it fails to do so, it is not
working!

RED “B+ RUN” LIGHT means that the B+ source that normally
keeps the horiz osc / driver circuits running after the startup B + pulse
has been consumed has become open.

GREEN “B+ RUN” LIGHT means that the B+ resupply voltage
(scan derived) is being provided. All is normal if all three lights are now
green.

The scan circuit short detector in the Mark V is identical in all ways to
that which is used in the Mark lli. Operation is also identical. Both units
are virtually indestructable when simple directions are followed. Both
units carry a full year's warranty against defects in materials and
workmanship (parts and labor). Either unit can be easily repaired by
almost any technician in his own shop.

If the green “circuits clear” light is now lit

It is now safe to push the "‘run’’ button and examine the symptoms that
appear on ihe CRT screen, for the purpose of isolating any “‘open’’ cir-
cuits.

Except for hook up and CRT filament warm up time, this test can easily
be completed in two to five seconds!

The Mark V sells for only $995°

Stop losing maney on start up/shut down scan
derived B+ problems; order your Mark V today!

Visa and Mastercharge Welcome !

Dienhl Engineering ¢ €661 Canyon Drive “'F'"" ¢ Amarillo, TX 79110
Phone (806) 359-0329, or (806) 359-1824
CIRCLE 49 ON FREE INFORMATION CARD




Great technological strides have been made in
small-screen portable TV sets, both
black-and-white and color

By Fred Blechman

ortable, tiny-screen TV receiv-
Pers are increasingly popular.
To underscore this, a bevy of
manufacturers now market these Lil-
liputian TVs, sometimes called pock-
et TVs. Achieving diminutive size,
low battery-power drain, and good-
quality performance are technolog-
ical hurdles that are still challenges.
For some background on these
wonder products, Sony, which
carved out its initial mark in the U.S.
with small transistor radios, entered
the micro TV market about three

years ago with its 2 "-screen Watch-
man. This originally sold for about
$300, but now the earlier models
sometimes are available at sell-out
for about $100. Current models, with
better battery life (about 4 hours) sell
for $180-%$240.

Sinclair Research, however, beat
them to the punch by many years
when it launched its Microvision
2"-screen TV in January 1977. It was
larger than pocket-size, unless you
had exceptionally large pockets, and
also sold for $300. It was eventually
discontinued, perhaps to make way
for its flat-screen pocket TV that was
being developed, but was a long time
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coming. Like most portables, Micro-
vision battery life was limited to
about two hours before recharging or
replacement was necessary.

Sinclair’s 2” Flat-Screen Pocket
Television, introduced September
1983 in England, has finally hit the
American shores. It’s the result of a
six-year, $6-million development
program, and is the first TV set ever
to incorporate almost all its circuitry
on a single chip. We’ll examine this
product more closely later in this arti-
cle with a hands-on report.

Sinclair’s 2" TV

Panasonic currently has four micro
TVs with 1.5" screens, selling for
$200 and up. They are much too large
to be called ‘‘pocket-size,”’ their
screens need magnifiers for effective
viewing, and they gobble up bat-
teries. The $470 CT-101 was the first
color TV with this small size.

Up to this point, these micro-sized
TVs offered CRT (cathode ray tube)
screens only, and only in black and
white (except for Panasonic CT-101).
The conventional CRT offers a sharp
picture but uses a lot of energy.

Now, Casio, Citizen, Epson, Ra-
dio Shack, Seiko and Zenith pocket
TVs have appeared in the market-
place with LCD (liquid crystal dis-
play) screens in the 2 " range, both in
color and black and white. The Radio
Shack units appear to be private-la-
bel versions by Casio and Citizen.
While LCDtechnology offers signifi-
cant energy saving, the display hasin-
herently low resolution and poor
contrast compared to a CRT. (Table
1 gives addresses of the various
manufacturers cited.)




“Sinclair’s revolutionary flat-screen CRT provides high brightness’’
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A block diagram of Sinclair’s flat-screen portable TV set shows functions of its
single-chip circuit (dotted lines) and associated components.

Sinclair’s American version of its
2 "black-and-white flat-screen TV set
is designated the FTV2A. It is cur-
rently selling for $100in the U.S., but
only to American Express Card hold-
ers at this time. Sinclair hopes to
widen its marketing thrust, but since
Sinclair Research Limited, UK, is
presently in financial difficulty, the
future of its flat-screen TV, is cloudy
right now. The technology behind it
and its performance is important
nonetheless.

The FTV2A is housed in a black
plastic case and measures just 52 " x
3% " x 1Y% " It weighs only about 10
ounces, including the battery. The2”
diagonal screen is recessed behind a
magnifying Fresnel lens, and can be
viewed easily from about 30-degrees
left or right of center. A protective
vinyl carrying case is included with
the $100 unit.

A swing-out panel on the back of
the TV case acts as an easel to provide

comfortable desk-top viewing from
one or two feet away. The TV’s tele-
scoping antenna is stored along the
topofthe FTV2A, but can be extend-
edto 162 "and swung around for the
best signal reception. Surprisingly,
there is no external antenna input,
and no direct video-input jack.

The Sinclair TV is very simple to
operate since there are only three
controls: an on-off/volume knob, a
tuning knob and a TV band switch.

The band switch selects either low-
band VHF (Channels 2-6), hi-band
VHF (Channels 7-13) or UHF (Chan-
nels 14-83). A slide-indicator dial has
markings in red (white would have
been much easier to read!), giving
only the upper and lower limits of
each band.

One of the key design elements in
the new TV model is Sinclair’s revo-
lutionary flat-screen CRT, which
provides high brightness with little
power consumption, and eliminates

most of the depth exhibited by a con-
ventional CRT. The screen is re-
cessed to enhance brightness and
contrast. (See Sidebar for details.)

Another key design element is the
single integrated circuit designed by
Sinclair Research and Ferranti Limit-
ed. This IC uses innovative digital
techniques that automatically moni-
tor video and audio inputs and adjust
the receiver circuitry for local broad-
cast standards. Special features of
the IC include sound selectivity,
video innovations to eliminate image
problems in UHF channels, and an
advanced synthesized scan generator
to control the complex waveforms
needed to scan the flat CRT. Itrunsa
check 50 times per second to ensure
picture ‘“‘hold.’’ Because of these
features, the common user-adjusted
controls for horizontal hold, vertical
hold, brightness and contrast are not
included. (See another Sidebar for
more IC details.)

ﬂ
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Sinclair’s flat-screen portable TV.

Sinclair has also designed an espe-
cially sensitive tuner. Moreover, it’s
unusually small, measuring just 31 x
23 x 11 mm. It uses advanced sur-
face-mounting technology for its mi-
crominiature components.

A very small speaker is built into
the case, but much better sound is
available from a standard miniature
monophonic earphone jack on the
right side. A small 8-ohm earphoneis
supplied with the unit for private lis-
tening. I found no problem in using
one of the popular miniature-plug
stereo headsets with the FTV2A, al-
though only one ‘‘side’’ was active.

Volume is controlled by the knob
of the on/off switch. You roll the
knob down to increase the volume,
up to decrease it. This seems back-
wards to me, since most equipment
uses ‘“‘up”’’ for ““more.”’

Power

The FTC2A provides surprisingly
high-quality video reception with
very low power consumption. The
average current drawn is only 80 mil-

liamperes at 6 volts, or about % watt!
A special Polaroid P500 Lithium
Power Pack flat battery provides 15
hours of viewing, far more than its
nearest competitor. The 32" x 3"
batteryis %, " thick, and simply slides
into a slot at the rear of the TV.

An alternate battery made by Po-
laroid is the P100, available at some
hobby shops, for anywhere from
$3.50 to $5 each. This is a zinc-
manganese-dioxide battery with far
less capacity than the PS00, and will
run the FTV2A for only about 2
hours. Therefore, the P500is a much
better choice, for which Sinclair
charges $9.95 for three. Polaroid’s

retail price is $5, in contrast.
Better yet, I discovered a ‘‘free”’

battery source if you use Polariod
600 film. If you don’t throw away the
film packs after exposing the film,
you can remove the battery from the
film pack and get a powerful 6-volt,
slightly-smaller version of the Pola-
roid P100 battery. Although the con-
tacts are not in exactly the same
place,  had no trouble at all in sliding
this ‘“‘used’ battery into position,
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finding that it would run the FTV2A
for more than an hour!

For nonportable desktop use, the
FTV2A has a power-input jack on
the side. Although the instructions
that come with the set identify this
jack, there is no information about
polarity or voltage requirements.
Furthermore, the jack is a rare co-
axial-pin type, much smaller than the
ones commonly used on cassette re-
corders. This is the U.S. model?

Obviously, 6 volts is required,
since that’sthe voltage marked on the
battery. Finding the mating plug and
polarity was another story. 1 made
my own coaxial plug from some brass
and plastic tubing, and discovered
that the plug tip required negative po-
larity. Using this home-brew plug
and a nonregulated 6-volt ac-to-dc
adapter, I had to add a 33-ohm re-
sistor in series to control the voltage.

After all this trouble, I thought to
contact Sinclair about the availabili-
ty of an adapter from them. They
don’t offer one in the U.S. (the
English adapter uses 220 volts input),
but they suggested to me a Radio
Shack #273-1650 ‘‘Universal ac-to-
dc adapter’’ ($11.95). This adapter is
switch-settable to supply various
voltages and includes six different
plugs. The design allows for plug po-
larity to be either tip-positive or tip-
negative. One of the six plugs mates
with the FTV2A power socket. I set
the switch to 6 volts, installed the
mating plug with tip-negative, and it
worked like a charm!

Hands-On Testing

The real test of the FTV2A, of
course, is how well it works. I'm lo-
cated in a semi-fringe TV area of
Southern California, with hills be-
tween me and the transmitters on
Mount Wilson. Using an outside
above-roof antenna, I can receive all
the local channels reasonably well,
but portable TVs on rabbit ears don’t
perform satisfactorily. I don’t pay
much attention to this since, I have
cable TV and get a great picture on all




“It was amazing to see all the local channels!”’

the cable-connected sets. Some of my
non-cable neighbors have put up
30-ft.-high antennas, however, to
capture better signals.

Therefore, it was amazing to see
the FTV2A bringin «//thelocal chan-
nels! On the VHF 2-6 band, it was
sometimes necessary to move the set
a few feet to another locationortore-
orient the whip antenna to improve
the picture from poor to excellent.
But this would be expected even in
better reception areas than I have.

Tuning involves setting the range
switch and rolling the tuning knob
with your thumb—up to increase,
down to decrease—just as it should
be. The limit markings on the slide-
indicator dial were the only guide,
and they were not accurate. No prob-
lem, however, since the tuning range
was broad enough to capture all the
channels. Once captured, the signal
is locked in, and you only need to
fine-tune for the best sound.

1 was particularly pleased with the
picture quality on a good signal. One
of the local UHF channels broad-
casts stockmarket quotes on three
crawling lines at the bottom of the
screen. Even though this was on a
UHF channel (usually weaker than
VHF at this location), I was able to
read all the stock quotes on the
FTV2A screen! Also, all but the
smallest text in commercials was easi-
ly readable.

As a matter of fact, it appears that
UHF sensitivity of this set is better
than its VHF sensitivity. The Ameri-
can version has had VHF tuning cap-
ability added. In the English unit, on-
ly UHF channels 21-69 are used since
those are the frequency limits of most
European TV transmissions.

The contrast and brightness in nor-
mal or subdued lighting was ex-
cellent. Of course, the picture
washed out in direct sunlight, as with
any CRT. But outdoor viewing in a
shaded area was acceptable.

Video Monitor/Computer Use

I was curious about whether or not

Single-Chip Television

The first TV to use a single chip for most
of its circuitry requirements, the new
Sinclair flat-screen TV contains a single
LSI integrated circuit (IC) to perform
the majority of signal-processing.

Designed by Sinclair Research and,

produced by Ferranti Limited (using its
FAB2 CDI process), it is a complex
linear/digital circuit with a number of
original advanced features that are sub-
jects of patent application.

The chip’s principal function is to
take the i-f output from theé tuner,
recover the video and sound signals,
and feed them to the cathode-ray tube
(CRT) and speaker, respectively. Addi-
tionally, information is extracted from
the video signal to synchronize a muiti-
standard line- and field-scan system,
which generates signals that enable cor-
rect picture display on the CRT. The
system synthesizes scan waveforms
digitally and accounts for the majority
of the 1C’s logic.

Among the IC’s principal innova-
tions are:

1. Multi-standard capability: The
Sinclair system caters to all 625-line
systems (with an FM intercarrier fre-
quency of 6.0 or 5.5 MHz) and the
525-line system.

A digital countdown circuit is em-
ployed that uses a high-frequency VCO
locked to a multiple of received line sync
pulses. Slaved from the line oscillaor, an
identical VCO provides a local oscilla-
tor for the sound channel.

Timing components are contained on
the 1C, and VCO center frequency is
derived from a single external resistor.
The VCO is counted down to field rate,
and on-chip logic determines reception
of a 625- or 525-line signal, adjusting
count number and VCO center frequen-

cy accordingly. Additional logic im-
proves the noise immunity of line and
field lock.

2. Synthesized scan generator: To
display an orthogonal picture on the flat
CRT, the field scan must be modulated
by a correction wafeform at line rate.
Both correction signal and field sweeps
are generated digitally using digital-to-
analog converters (DAC). Inputs are
derived from the countdown system.

The use of DACs eliminated the need
for set-up components and adjustments
in generating the complex waveform. A
further DAC generates a control signal
for the line-scan output stage.

3. Video: The vision i-fsignal emerges
from the tuner at the unusually high fre-
quency of 230 MHz-—chosen to elimi-
nate image problems in the UHF band.

Afier amplification in a 4-state agc-
controlled amplifier, the signal is fed to
a novel low-level envelope detector,
with the recovered video going to a dc
restorer for synce separation and an ex-
ternal amplifier (o drive the CRT.

4. Sound Channel: An intercarrier
sound signal, retrieved from the detec-
tor, is fed via a high-pass filter and con-
verted toa 250-kHzi-f. Subsequently, it
is passed through an ac-coupled limiting
amplifier to a product detector for
sound recovery.

All coupling, decoupling and phase-
shift network components are inte-
grated on the chip, providing integrated
sound selectivity. The sound local-
oscillator frequency is set to 5.75 MHz
for 625 lines and 4.75 MHz for 525 lines,
allowing demodulation of 4.5-MHz, 5.5
MHz and 6.0-MHz intercarrier sound
without external switching. The audio
signal is fed via the volume control to an
on-chip audio amplifier.

the FTV2A could be used as a video
or computer monitor. Since there is
no videco input connector, this meant
that an r-f modulator was required to
feed the signal to the FTV2A anten-
na. For some strange reason, the
FTV2A doesn’t operate properly

January 1986 /

with the typical Channel 2/3/4 ra
modulators used in most American
microcomputers. It did not provide
anything approaching a clear signal
fromeither a Timex Sinclair 1000 or a
Timex Sinclair 2068 operating on
either Channel 2 or 3. Possibly, this
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““There’s nothing like a CRT at this time’’

was due to r-f interference from the
computers themselves. I was, how-
ever, able to get a fine picture from
the Channel 3 r-f outputs of a video
recorder and a video camera.

I then switched to a UHF modu-
lator that generates a signal on Chan-
nel 14. I connected the video output
of the Timex Sinclair 2068 to the
video input of the UHF modulator.
The result was a nearly perfect, read-
able picture on the FTV2A tuned to
Channel 14. Similarly, the video out-
put of my Sanyo MBCS555 was fed to
the UHF modulator and produced a
fine picture on the FTV2A, although
80-column text—as you would ex-
pect—was unreadable. Forty-coiumn
text was fine, though.

From the foregoing, then, the
FTV2A can be used as a VCR or
video camera monitor if a VHF or
UHF modulator is used, and com-
puter signals seem to work only
through a UHF modulator, though
with the latter it performs splendidly.

Comparisons

To compare the Sinclair Pocket TV
with another tiny TV set, I bought a
Citizen LC-TV Model 03TA-OA
LCD Pocket Television/AM Re-
ceiver at a local store that was selling
it for $99 instead of the regular $200
price. Apparently anew model isnow
available in the marketplace.

The snazzy-looking black-and-sil-
ver Citizen 03TA has a lot going for
it. It is smaller than the Sinclair (3" x
5% ", but only '%,"” thick!), it has a
built-in AM radio, video input jack,
and external-antenna jack. It uses
standard batteries (4 AAA alkaline
for 10 hours use), and a rechargeable
battery pack is available. It comes
with an earphone, external antenna
wire, and external power supply. Co-
incidentally, the power supply has
the same power plug, voltage and po-
larity as the Sinclair, which operates
the Sinclair FTV2A perfectly!

The display technology of the Cit-
izen, however, is LCD, which results

The Sinclair Flat-Screen CRT

The Sinclair flat-screen CRT tube mea-
sures4 ¥ "X 1% "X ¥ ", Itis three times
brighter than a conventional CRT with
the same-size screen, yet requires only
one-quarter to one-tenth the power and
occupies half the space,

Developed by Sinclair Research and
implemented by its subcontractor,
Timex in Dundee (Scotland), this CRT
is designed for automatic, low-cost,
high volume manufacture. A major
technical breakthrough has been the
perfection of a new method of vacuum
forming of glassware,

The tube itself is assembled from just
two sheets of glass: a flat front plate and
a vacuum-formed backing plate. The
phosphor screen is coated on the in-
terior of the backing plate and is viewed
through the front face from the same
side that the electrons strike. Asaresult,
the brightnessis up to three times that of
a conventional CRT with the same
beam energy.

The electron gun is set to one side of
the screen, with its axis parallel to the
screen. Two sets of electrostatic deflec-
tion plates in the gun assembly provide
horizontal and vertical scanning, and a
third set between the phosphor screen
and front face bends the electron beam
toward the screen,

Without this additional focusing
field, the angle of beam incidence would
vary across the screen, spreading the
beam spot into an ellipse. The focusing

electrode is formed on the front face by
a transparent tin-oxide coating.

If uncorrected, folding the electron
optics would distort the raster scan,
producing a keystone-shaped frame in
which the vertical edges are curved and
the horizontal edges form the side of a
trapezium. Both electronic and optical
techniques are used to correct for this
distortion.

First, the screen height is reduced by
two-thirds, but the width is kept con-
stant. This narrows the angle subtended
by the electron beam onto the screen, re-
ducing both the distortion and the de-
flection power. The picture height is re-
stored optically by means of a Fresnel
lens, which can be inexpensively formed
in a flat plastic faceplate. Trapezium dis-
tortion is eliminated by applying correct-
ing modulation to the vertical plates.

The tube assembly lends itself to low-
cost mass production and has signifi-
cantly fewer components than a con-
ventional CRT. Connections to the
electron gun and deflection assembly
are screen-printed onto the faceplate,
and the assembly is attached in a single
operation by a conductive frit,

The cooling problems to prevent
phosphor damage are severe in a con-
ventional tube, but since with the
Sinclair CRT the image is viewed from
the side of the phosphor that the elec-
trons strike, the other side of the screen
can be connected to a heat sink.

in comparatively low image resolu-
tion. Unlike a black-and-white CRT,
which has a continuous phosphor
coating, and therefore resolution
that’s limited mainly by the electron-
ics, an LCD screen has a defined
number of “‘pixels’’ (picture ele-
ments). In the case of the Citizen
03TA, the pixelcount is 148 across by
122 high. For comparison, a Timex
Sinclair 1000 (and many other medi-
um-resolution microcomputers) pro-
duce a picture with a resolution of
256 pixels across by 192 high.
Another severe disadvantage of
the LCD display is that it requires ex-
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ternal light since no light is generated
(and that’s why it uses so little
power). This is great in sunlight, but
not very good in poorer lighting con-
ditions. A special backlight is re-
quired for dim-light viewing.

The Citizen 03TA is no slouch,
though. Tuning is easy. Set a three-
position band switch and move the
power switch to TV (or Radio). The
panel markings are much clearer and
more accurate than the Sinclair
unit’s, and the built-in speaker

(Continued on page 96)
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Regency Scanners

Bring you the Excitement of Police,
Fire, Emergency Radio, and more.

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

You can also listen to weather,
business and marine radio

calls. Plus radio telephone
conversations that offer more real
life intrigue than most soap
operas. And with our new models,
there’s even more.

Unique Capabilities

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

from 25 to 550 MHz and 800 MHz

to 1.2 GHz. That's right!

Continuous coverage that includes

VHF and UHF television audio,
FM Broadcast, civil and military
aircraft bands and 800 MHz
communications. Next in line is
the new MX4000. It's eight band
coverage includes standard VHF
and UHF ranges with the
important addition of 800 MHz
and aircraft bands. Both units
feature keyboard entry, a

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

At Home Or On The Road

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

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

IN 46226. V&'
Eqency,

ELECTRONICS, INC.®
7707 Records Street

multifunction liquid crystal
display and selectable search
frequency increments.

Practical Performance

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

*Mobile use subject to restriction
S in certain localities.
N
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, Home Satellite TV
Earth Stations Come of Age

Television receive-only private earth terminals are

more than a million strong and growing at an

estimated 40,000 to 60,000 per month

By Stan Prentiss

ig-city dwellers and suburban-
Bites may be largely ignoring

home satellite TV receive-only
reception, but the motion-picture,
cable-TV and pay-TV industries cer-
tainly aren’t. With more than 1.4-
million TVRO installations already
in place and an industry-estimated

growth of as such as 60,000 new in-
stallations monthly, there’s “‘gold in
them thar hills!”’

Satellite TV reception is especially
attractive in remote and sparsely
populated areas that are poorly
served or not served at all by broad-
cast or cable TV. Large 10-to-12-ft.,
medium 7-to-9-ft. and small 3-to0-6-
ft. circular and rectangular receiving
antenna ‘‘dishes’’ dot the country-
side in many areas of the U.S. All are
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pointed to receive the mini-micro-
watt signals from geosynchronous
satellites 22,300 miles in space. Those
satellites, or ‘‘birds,”’ are carrying
more and more voice, data, tele-
phone and video traffic formerly de-
livered over microwave links and
land-lines.

Named the Fixed Satellite Service
by the Federal Communications
Commission (FCC), such satellites
““uplink”’ traffic from Earth-based




Satellite TV

broadcasters on either of two bands.
The C band uses between 5.9 and 6.4
GHz, whilethe Kuband uses between
14 and 14.5 GHz.

In the near future, a K band, with
uplinks on 17.3 to 17.8 GHz, may
join the two already in service. This
Direct Broadcast Service (DBS) will
have fewer channels than the C and
Ku bands, but it will beam down as
much as 200 watts of microwave
power per channel, which is a big
jump up from the 5 to 45 watts per
channel on the C and Ku bands.

Spectrum space for the K band has
already been allocated by the FCC
for satellite-to-home service sched-
uled to start sometime in 1986 or

1987. Now all that awaits are en-
trepreneurs brave enough to attempt
another DBS venture in the face of
the collapse of USCI’s demise on
March 31 of this year.

The Downlink

While uplinks are vital to program
originators, to the end user the down-
links are what TVRO is all about. To
prevent interference (crosstalk) be-
tween uplinks and downlinks, satel-
lites translate the uplink carrier fre-
quencies to downlink carriers on 3.7
to 4.2 GHz for the C band, 11.7 to
12.2 GHz forthe Kuband and 12.2to
12.7 GHz for the K band.

In addition, ‘‘cross-polarization”’
directs transmissions horizontally or
vertically to keep the various trans-
ponders and their channels full-
frequency separated. Initially, such
satellites had only 10 to 12 channels
and occupied a single transmit/re-
ceive band. Today, larger satellites
have as many as 24 channels, some
broadcasting on both C and Ku
bands, serving different audiences.
While a number of transponders are
currently for lease or sale, they’ll all
fill up as their usefulness is realized.
Even more transponders will be
available as C-band birds are grad-
ually moved from4-to 2-degree spac-
ing—a distance of roughly 460 miles. ’

Some of the electronics and mechanisms that constitute a spacecraft.
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Downlink transmissions begin in
the Fixed Satellite Service at power
levels of between 5 watts on the C and
20 watts on the Ku bands and arrive
on earth in contour-shaped coverage
known as EIRP (effective isotropic
radiated power). Each satellite has its
own contour, and signal strength
may be generally predicted for what-
ever region it’s intended to serve. In
this way, satellite earth stations are
designed and manufactured to re-
ceive certain EIRPs among the vari-
ous localities depending on dish size,
signal-to-noise (S/N) characteristics
(more signal, less noise), and various
manual or automated receiver opera-
tions that permit control of both re-
ceiver and dish mechanism. This al-
lows the system to select any broad-
casting satellites at whatever longi-
tude it may be positioned.

At the present time, all skyways are
““free’’ for the taking except for
Home Box Office (HBO) and Cine-
max, which may begin scrambling
(encoding)even as thisis written. The
U.S. Congress and FCC are already
taking certain steps to keep the air-
ways open. Negotiations continuere-
garding possible compensation for
descramblers, in the form of a
monthly service charge, so that those
who wish to watch the scrambled
channels may do so for a stipulated
fee. Even if HBO e/ e/ decide to
scramble their programs, there will
still be more than 100 “‘free’’ chan-
nels available for viewing.

Satellite Earth Stations

Having tracked the satellite signals
down to earth, let’s tune in a typical
TVRO picture-and-sound station to
see what it does and how it works.
You may have noticed that the
spectrum bandwidth for each C- or
K-band system amounts to 500 mega-
hertz (MHz). Individual transpond-
ers, however, are limited to 36 MHz
each for C band and 27, 43, 54 and 72
MHz for Kuband. A satellitereceiver
must have a bandwidth approaching
these frequencies to supply better
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than mediocre reception and avoid
certain undesirable reactions.

As the minuscule microwave sig-
nals reach Earth, they must be re-
ceived and amplified to extract (de-
modaulate) the information they con-
tain and convert it back into its origi-
nal audio, video and/or data form.
This means that super-high-frequen-
cy carriers must be stripped from the
frequency-modulated (FM) video/
audio systems, and video must be
converted to amplitude modulation
(AM) so that it can be readily pro-
cessed by an ordinary TV receiver,
using special equipment.

First, there’s the receiving dish,
which may be in the form of an el-
lipse, parabola or rectangle—all with
somewhat different characteristics,
but doing the same job in the end.
The dish antenna receives satellite
signals and directs them to a ‘‘feed’’
arrangement positioned at its focal
point. The feeds are usually circular,
but some have a polarity changing
mechanism that allows them to be
matched to the vertical or horizontal
transmission from the satellite.

Following the feed must be a low-
noise amplifier (LNA) and frequency
downconverter (LNB/LNC) so the
receiver can process incoming infor-
mation at frequencies between 70
and 1950 MHz, depending on the sys-
tem. These initial amplifier/convert-
ers are crucial to the Earth station be-
cause they establish the critical gain
over temperature (G/T) figure of
merit, which is the ner antenna sys-
tem gain over temperature in degrees
Kelvin. This merit figure and the an-
tenna’s specifications are really what
determine how well an Earth station
will perform. With an exceptional 80-
t0-90-degree K, 50-dB-gain LNA and
a good 38-to-42-dB gain dish, virtu-
ally any reasonably matched receiver
will perform satisfactorily, regard-
less of minor shortcomings.

A deluxe receiver with dual 6.2-to-
6.8-MHz audio receive modes, 27-to-
30-MHz-plus channel bandwidth,
composite video and audio (base-

band) outputs, variable skew (phase
changing) for transponder polarity
sensing, and microprocessor-con-
trolled horizontal positioning and el-
evation for the disk antenna is decid-
edly desirable. You pay a premium
for such a system, of course. Manual
—but remote—dish pointing is con-
siderably less expensive, and LED in-
stead of LCD channel displays are
also cash-conservative, as are simple
hand-operated knobs with channel
numbers imprinted from 1 through
24. Nonetheless, frequency synthesis
within the receiver, accompanied by
phase-locked-loop (PLL), crystal-
controlled tuning assures drift-free
operation for each channel assign-
ment. You will also find that built-in
stereo processors are less costly and
considerably more effective than ex-
ternal additions.

Satellite receptors must be in-
stalled, as in the case with any other
outdoor TV antenna. Larger dish
supports must be set in concrete.

Wind loading factors must ac-
count forlift, drag and elevation. For
example, a 3-meter (9.84-ft.) para-
bolic solid dish at 60 degrees eleva-
tion has a drag force of 3200 1bs. with
wind blowing at 100 mph. A 4.6-me-
ter array exerts a drag force of over
9000 Ibs. Surprisingly, maximum
drag is exerted when wind strikes an
antenna from therear. You’ll want to
consider all these factors in any in-
stallation.

Should you wish to save a few dol-
lars and to do the job yourself, talk to
a dealer or distributor first. Then
find your particular longitude and
latitude and angle of elevation to at
least one satellite, compensate your
compass for true north (variation) if
you’re installing the usual Kingpost,
and go to it. Some of the newer rigs
are supplying surprisingly accurate
angles-of-elevation markers with
their assemblies, and both the job of
north-pointing and setting the angle
between your particular earth loca-
tion and the various satellites
shouldn’t be difficult at all.




“Don’t try to get by with reduced antenna size’’

By aligning your already-compen-
sated azimuth polar mount for east-
west extremes (between 60 and 150
degrees WL), the other birds should
drop in nicely. If your Earth receptor
doesn’t have this feature, you’ll have
to find a carpenter’s inclinometer.
We won’t discuss the early azimuth-
elevation (AZ-EL) mounts since
they’re fixed and not adaptable to
multi-satellite scanning; they’re now
used almost exclusively by commer-
cial satellte installations.

With today’s satellite TV receiving
equipment, you’ll find handy con-
trols for sound, video, satellite dish
positioning, channel tuning, SAT/
TV switching and adjustable skew.
The last is especially welcome for
changing from Satcoms to Westars.
On the receiver, relative signal-
strength meters, video polarity se-
lection, special audio tuning and
large numeric channel displays all
help you easily tune in satellite chan-
nels. A given receiver that doesn’t
have built-in descrambling will
usually have on its rear panel loop-
through connections for adding an
external descrambler.

Installing It Yourself

If you’re planning on installing a
satellite TV system yourself, here are
a few things you should know before
youdo. Don’ttryto “‘get by’’ with re-
duced antenna size where signal
strength is critical. In northern New
England, lower Florida, southern
Texas and the Pacific coast of Cali-
fornia, use a 10-to-12-ft. dish with
80-t0-90-degree LNAs to assure ade-
quate reception. Midwesterners who
have excellent signal conditions
might find a 6-ft. dish adequate—if
they’re willing to forego super signals
and accept occasional ‘‘sparklies’’
(dashes of black and white noise in
the picture).

Keep in mind that 35 dB signifies
minimum signal-to-noise (S/N) thres-
hold and that 54 dB represents studio
broadcast quality. Any receiver

whose output S/N is greater than 40
dB should generally be satisfactory.

Your choice of antenna location
must be well-thought-out. Its view to
the desired satellite must not be ob-
structed by trees, mountains, tall
buildings, etc. You will find that
GHz microwaves don’t readily pass
through obstacles the way lower r-f
signals do.

Should you wish to operate several
TV receivers from various trans-
ponders (channels) on any one satel-
lite, you’ll have to lay out more cash
to buy additional equipment. Here’s
the setup.

*Using an ordinary LNA and a
power splitter, you can connect sev-
eral receivers—but all of the latter
will be able to tune only the same
channel.

*With an LNB (block downcon-
verter) and a splitter, several TV re-
ceivers can access any satellite chan-
nel tuned in by a single TVRO setup
as long as it has the same vertical or
horizontal polarity.

*With dual LNAs and a two-phase
(orthogonal) coupler and splitter, all
TV receivers can tune into any chan-
nel of one particular satellite as long
as signal strength is sufficient. If the
signal level as received is too low, fur-
ther amplification is called for
(equipment for this is readily avail-
able), but expect an increase in noise.

Scrambling News Update

Certain movie channels are already
using trick video inversion schemes
and digitized audio to prevent unau-
thorized viewing of their programs
on C band. This could soon work in-
to a tiered and individually address-
able system similar to those operated
on CATYV and become very difficult
to decode. But with well over 100
channels still available, you might be
able to live without HBO, Cinemax,
The Movie Channel and Showtime
(all threatening), or rent their decod-
ers for ‘‘legal’’ viewing.

In the meantime, H. Taylor How-
ard, Stanford Professor Emeritus,

Director of R & D at Chaparral Com-
munications and Chairman of pow-
erful SPACE (Society for Private
and Commercial Earth Stations), is
negotiating with film makers and dis-
tributors for citizen pay-viewing
rights. He says, ‘““What we have to
demonstrate to programmers is that
we’re a good market, we’re willing to
pay and [we] want good video.”’ Don
Berg, Vice President of Channel
Master Corp. Satellite Systems,
thinks that film distributors may not
conclude that ‘‘selling backyarders is
a viable market.”’ So if only Show-
time and HBO scramble, it will be a
relatively minor thing. Rick Schner-
inger, President of STTI says,
“We’re going to have the greatest
sales year we’ve ever seen . . . . 1985
will be the biggest year for our manu-
facturers, distributors and dealers.”’

Schneringer, supported by SPACE
Executive Vice President Chuck
Hewitt, apparently read the tea
leaves well. In April, SPACE/ STTI
held the largest-ever satellite home
terminal convention in Las Vegas.
There were 15,000 registered atten-
dees and 806 satellite antennas of
every variety looking for a prosper-
ous 1985 and new backyard locations
across the country.

At the convention, Congressman
W.J. (Billy) Tauzin (D., La.), who
recently introduced a bill in the U.S.
House of Representatives to guaran-
tee Earth-station owners rights to ac-
cess all scrambled programming at
reasonable rates, exhorted the as-
sembled listeners to repel the inva-
sion of the encryptors with: ‘‘Join
hands and never let the special [show
and movie] interests turn the lights
out.”” This bill is cosponsored by
Representatives Charles Rose (D.,
N.C.), Robert McEwen (R., OH)
and Robert Whittaker (R., Kan.).

All this follows the signing by Pres-
ident Reagan on October 30, 1984 of
the Viewing Rights clause in the Ca-
ble Communications Act, legally per-
mitting owners of noncommercial sat-
ellite Earth stations to receive free all
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Comparing Programming
What'’s available on satellite channels? How does it compare to
the usual broadcast/cable fare? Is it really worth investing as
much as $5000 to set up a TVRO Earth station? Comparing pro-
gramming is a good way to answer these questions. Let’s take a
brief look at the daily programming from a mix of just 11 of the
many satellites now in service. Some peopie will find the varied
fare a shock; for others, it will be an agreeable surprise.
Compare our random sampling with what’s available on your
local TV station (include cable if you wish). Then ask yourself

what you’d do if you had a choice. The lineup is thought-pro-
voking, to say the least. Before we get into the listing, let’s iden-
tify the satellites:

Galaxy | (G1), 1340 WL

Anik D (AD), 104.50 WL

Comstar D4 (D4), 1270 WL

Satcom | (F1), 1390 WL Telstar 301 (T301), 960 WL

Satcom 3R (F3R), 1310 WL Westar 4 (W4), 990 WL
Westar 5 (WS5), 1230 WL

Satcom 4 (F4), 830 WL
Satcom 5 (F5), 1430 WL
Spacenet 1 (S1), 1200 WL

First, let’s try 8:00 AM on a Monday:

G1-18 Bewitched F3-7 Business Times Gl-10 Romancing The Stone F3-23 Krull

Gl1-3 Bozo Show Gl1-7 Daybreak Gl-14 Baby, It's You Gl-4 Donald Duck

Gl-15 Meet the Mayors Fi-8 Inch High Gl-5 Easter Bunny D4-13 Puss In Boots

F4-19 Voltron Glt-2 Pickin® F3-10 Bizarre F3-16 Computers For Pros
D4-22 Plasticman F3-6 Contempo: Music-Lifestyles G1-23 Local Hero T301-10 Good Morning America
F3-9 Cartoon Express F3-17 Every Baby F3-13 Walter Mitty T301-2 DBS Morning News
AD-2 Top Rank Boxing F3-24 La Boheme Gl1-9 Gandhi F1-8 Today

Same day at 8:00 PM:

These programs represent what’s availabic at prime time on just one
particular morning or evening. They don’t include a host of other pro-
grams that are there for the tuning. Network/local broadcast program-

Fi-8 TV’s Bloopers Gi1-24 Donald Duck Ww4-15 Ancient Lives F3-8 Monroes
T301-2  Scarecrow & Mrs. King Gl-4 Running Brave F3-24 One By One Gl-7 Primenews
T301-10 Hardcastle & McCormick F3-24 Hound of the Baskervilles F3-17 Regis Philbin F3-7 Cheerleading
F3-16 Hard To Hold Gl-19 Gandhi F3-6 Hello Jerusalem AD-2 Rugby Union
D4-13 Wargames G3-13 Local Hero Gi-2 Be a Star F3-9 Johnny Tiger

ming simply doesn’t begin to offer the number of channels and variety
currently being beamed down from satellites in space. If varicty is the
spice of life, satellite TV is the technology that makes it possible.

unscrambled programming. And now
the FCC has voted S to 0 to propose a
rule banning all unreasonable local
zoning Earth station restrictions.

Obviously, a scrambler or two
isn’t going to bring anyone’s world to
atraumatic end, now or in the forsee-
able future. There’s far (0o much
Federal legislative and executive de-
partment Opposition to overcome,
and considerable doubt if scrambling
for both the broadcaster and receiver
is actually worth the considerable ex-
pense. Consumer cost for an HBO
descrambler, for instance, has been
quoted at $395 apiece. Just think
what the uplink cost must be!

Comments & Suggestions

A poor Earth station system is little
better than no system at all, while a
good one can become an electronic
device of joy. Prices range from

$1400 to $2400 for the middle class,
and from $2500 to $3400 for the up-
per class equipment with at least 8-to-
10-ft. receiving dishes, good feeds,
prime LNAs (or LNBs or whatever),
receivers and remote-controlled re-
ceptor positioning. Installations usu-
ally average some $200 to $300 ext(ra.

For the single-set group, we still
recommend a block down converter,
a950-t0-1450-MHz if receiver with at
least 27-MHz bandwidth, stereo
sound, automatic polarity and skew
correction, and whatever elseisavail-
able at a modest price of approxi-
mately $2000. If you’re willing to go
the limit, we suggest all of the above
plus dual LNAs and orthogonal
feeds for the C and Ku bands and
both polarities without switching, a
deluxe receiver of at least 27-to-30-
MHz bandwidth, with polarity
switch for Ku band reception, a sig-

nal-strength meter, variable au-
dio/stereo tuning, function displays
and remote controls that do every-
thing. For the dishes, fiberglass or
stainless steel (with adequate coat-
ings) are recommended over the rest,
unless certain of the new plastics have
outstanding specifications and are
already proven in field tests.

Then, to enjoy all this to the ut-
most, we’d suggest a new TV receiv-
er/monitor to ensure that you’re.ex-
tracting the maximum in video and
audio performance. Of course, to as-
sure the latter, youreally should usea
pair of good external speaker sys-
tems—especially if you plan on tak-
ing advantage of the sound available
from stereo programs.

To really do the job right, retail
costs can run you as much as $5000.
But if you’re a true videophile, first
class is the only way to go! ME
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START WITH CIE.

Microprocessor Technology. Satellite Communications.

Robotics. Wherever you want to go in electronics...
start first with CIE.

Why CIE? Because we're the leader in teaching
electronics through independent study. Consider this.
We teach over 25,000 students from all over the
United States and in over 70 foreign countries. And
we've been doing it for over 50 years, helping
thousands of men and women get started in
electronics careers.

We offer flexible training to meet your needs.
You can start at the beginner level or, if you already
know something about electronics, you may want to
start at a higher level. But wherever you start, you
can go as far as you like. You can even earn your
Associate in Applied Science Degree in Electronics.

Let us get you started today. Just call toll-free
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in

CIRCLE NO. 171 ON FREE INFORMATION CARD

e et

The C1E Microprocessor Trainer helps you to learn how circuits with
microprocessors function in camputers.

the handy reply coupon or card below to:
Cleveland Institute of Electronics,
177€ East 17th Street, Cleveland, Ohio 44114.

AE
Ci World Headquarters

Cleveland Institute of Electronics, Inc.

1776 East 17th Street ¢ Cleveland, Ohio 44114

[J Please send your independent study catalog.

For your convenience, CIE will try to have a representative
contact you — there is no obligation.

Print Name .
Address Apr.

City. State Zio

Age____ Area Code/Phone No.

Check box for G.I. Bill bulletin on Educational Benefits
[ Veteran C Active Duty  MAIL TODAY!

Just call toll-free 1-800-321-2155 (in Ohio, 1-800-362-2105)
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Computers

The New Atari 520ST

Is this truly the machine meant for the rest of us?

By Joseph Desposito

hen Jack Tramiel, the
former head of Commo-
dore International, pur-

chased Atari from Warner Commu-
nications, he was faced with a for-
midable task. He had to turn Atari
around from a company that lost in
excess of $300-million in one year
andtrytorestoreittothe glorydaysit
had once enjoyed.

To accomplish this, Atari has pro-
duced the 520ST microcomputer—
nicknamed Jackintosh because of the
similarity of its user interface to Ap-
ple’s Macintosh, prefaced by Atari’s
new leaders first name—which Atari
hopes will stir the imaginations of
enough current or would-be com-
puter users to restore the company to
profitability.

The 520ST comes in two configu-
rations: a monochrome system and a
color system. The one that we re-
viewed is the color system. It includes
the sleek, wedge-shaped computer
keyboard unit; a 3.5 disk drive; RGB
color monitor; mouse; system disk;
and Logo disk. Suggested retail price
of the color system is $999.95; the
monochrome system, $799.95.

35208 T Overview

The Atari 520ST uses a Motorola
68000 microprocessor running at 8
MHz. This processor is not a true
32-bit cruncher due to its 16-bit data
bus. But it does have a 24-bit address
bus and 17 general purpose 32-bit
registers (8 data, 7 address, stack
pointer, and program counter). The
68000 has 56 instructions and sup-
ports seven levels of interrupts, 14
addressing modes and five data

types. The chip’s sophistication will
probably cause most programmers to
develop software in a high-level lan-
guage such as C.

The computer comes with 512K
RAM standard and can accommo-
date 192K ROM on board, though
currently it uses only 16K ROM. It is
expected that the operating system
and possibly the user interface will be
included in ROM at a later date. A
cartridge slot at the left hand side of
the computer allows expansion of the
ROM by an additional 128K.

The 520ST uses four custom chips:
a graphics chip, DMA chip, memory
manager chip, and a device called
Glue. Glue replaces a number of off-
the-shelf chips and is responsible for
the timing of the whole machine.
Unlike the Macintosh, which
burdens its microprocessor rather
than using custom chips, the Atari
520ST can take full advantage of the
power and speed of the 68000,
though it’s not quite a match against
a Commodore Amiga.

Most essential computing features
are standard. There are serial RS232
(DB25 male) and parallel Centronics
(DB25 female) ports. There are con-
nectors for floppy and hard disk
drives and for monochrome or color
monitors. For music enthusiasts,
there are Midi (in and out) ports. A
two-button mouse plugs into a port
at the right hand side of the com-
puter. This port and a second one
(both DB9 connectors) can also be
used for Atari-type joysticks. A reset
button resides on the rear panel. The
computer is powered by an outboard
power supply, which connects to the
rear panel. All connectors mentioned
are clearly labeled with both pictures
and words.

The 520STisa ‘‘closed system,’’ as
is the MAC. So internal changes,
such as adding a new board, is not a
feature.

All the keys you could want

The Atari 520ST keyboard is integral
to the main computer unit and con-
tains a smorgasbord of keys. There’s
a standard QWERTY keyboard,
which has the IBM Selectric layout.
The keys are the full-travel kind, but
have a spongy feel to them. To the
right of the keyboard is a cursor
keypad and to the right of that is an
18-key numeric keypad. Along the
top, above the main keyboard, are 10
parallelogram-shaped function keys.
The keyboard is controlled by its own
6301 microprocessor.

A variety of special keys—includ-
ing Help, Undo, Control, Alternate,
Insert, Delete, Clr/Home, and Enter
—enhance the keyboard. The cursor
keys are four individual keys marked
with arrows. A keyclick can be ena-
bled and disabled, if desired, through
the operating system.

A full-color Jackintosh

Atari 520ST users can view their pro-
grams in either monochrome or color
on a 32K bit-mapped display. There
are three graphics modes. The low-
resolution mode is 320 x 200 pixels in
16 colors; the medium resolution
mode is 640 x 200 pixels in 4 colors;
and the high-resolution mode is
640 % 400 pixels in monochrome. In
color modes there is a palette of 512
colors available, 8 levels each of red,
green and blue.

In the text mode, 25 lines by 40
characters or 25 lines by 80 characters
can be displayed. In monochrome
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mode it is even possible to display 50
lines by 80 characters.

Atari has two monitors available
for the system: the SCI1224 color
monitor and SM124 monochrome
monitor. The SC1224 is an analog
RGB color monitor that can display
the low- and medium-resolution col-
or modes. It also has a volume con-
trol. The SM124 monitor displays the
high-resolution mode in black and
white. It uses a refresh rate of 70 Hz
rather than the conventional 60 Hz.

Both have 12" screens.
With the range of colors available,

dramatic color pictures can be dis-
played. Though you are limited to us-
ing four or 16 colors at a time, de-
pending on the mode you arein, these
colors can be changed during the
course of a program so that all 512
can be displayed on one screen.

Atari 800 programmers may be
dismayed to find out that the 520ST
does not have sprite graphics. In-
stead, the ST uses a special bit-stock
transfer command. This technique
allows a programmer to designate
parts of memory as shapes. These
shapes can then be manipulated on
the screen independent of the back-
ground field and without limits to
their size and color.

Storing bucketfuls of bits

A standard feature of the Atari
S20ST is a 3.5”" microfloppy disk
drive. This plugs right into the back
of the computer. If you want to ex-
pand to a second floppy drive, that
drive would plug into the first drivein
daisy-chain fashion. The computer
will support just two floppy drives.
The drives are single-sided double-
density types (double-sided drives are
expected soon). Data transfer rate of
the drives is much faster than that of
the Apple Macintosh drives, since the
Mac disk interface sacrifices speed
for disk capacity.

If you want to expand to a hard-
disk drive, Atari manufactures a
10-megabyte drive that connects to

What's It All About, MIIN

The musical instrument digital interface
(MID1) is a specification standard for
digital communication between intelli-
gent musical instruments. It encom-
passes both hardware and software.
Eleven manufacturers agreed to the
standard in January, 1982, Among the
manufaciurers using the MIDT standard
todays are Seqguential Circuits, Ine.,
Roland, Yamaha, Kawal, Casio, Seiko,
FPPG, Ensonic, Oberheim, and Korg,
The Prophet 600, a kevboard produced
by Sequential Circuits, was the first to
use the MIDI interface in 1983,
Computers as well as musical instru-
ments can use the MIDI inferface and
that is why it is supplied with the Atari
5205T. With appropriate software, the
computer can actually control a MIDI
instrument. Another possibility is that
the computer can function as a multi-

track recorder. It can store the digital
misic sent to it by serveral MIDI instro-
mefils, The musical “*tracks'’ can then
be mamipulated with the computer and
played back through the instruments,

MIDI 15 a serial interface thal oper-
ates at 31.25 kilobaud. The specifica-
fiom calls for 1 start bit, & data bitsand 1
slop bil for an effective transfer rate of
about 3 kilobvtes per second.

MIDI inpuat ports are receivers, while
MIDI| output ports are transmitters,
Some MIDID devices also contain a
MIDI Thru output, which acts as a re-
peater. The Thru outpul of one MIDI
device can be daisy-chained to Lhe inpul
ol another MIDI device until a max-
imum of 16 receivers arcconnected (giv-
ing 16 voices). Though there can be 16
receivers, there can only be one trans-
mitter in the interface svstem.

the back of the computer and has a
transfer rate of 1.33 megabytes per
second (the transfer rate for most
hard disks used with pc’s is currently
0.625 megabytes per second).

The microfloppy disks for the
S520ST are 3.5” single-sided double-
density disks that store 360K bytes of
formatted data. These disks are fair-
ly common and are the same ones
used on several portable computers.
Disks can be ejected from the drive
by pushing a button.

Power for the disk drive is pro-
vided by a separate outboard power
supply that plugs into the back of the
drive. So if you were to expand your
mass storage to include two floppies
and a hard drive, you would have
three power supplies in addition to
the one that powers the computer.

One of the most interesting fea-
tures of the floppy drive is that it uses
industry-standard  signals.  This
means that the 520ST can read and
write IBM PC disks (data compati-
bility). Atari does not support this
feature, but it is not overly difficult
to connect a 40-track SV " disk drive
to the machine.

Atari has announced a CD ROM
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mass storage device that is expected
to retail for $599. The CD ROM
player uses compact disks that store
540 megabytes. Since a CD ROM
player is read-only device, what can it
be used for? One company, Activen-
ture Corp. (Monterey, CA), has put
the Grolier Encyclopedia on a com-
pact disk. Additionally, they have in-
cluded a database manager that finds
all references for any word in the en-
cylopedia in about three seconds.

A Sound Choice

For those who want tolisten as well as
watch, the Atari 520ST includes a
General Instruments sound chip, the
AY-3-8910. It has three voices, each
with 4,096 different pitches. There is
full control over the ADSR (attack/
decay/sustain/release) envelope,
and frequency can be controlled
from 30 Hz to above audible range
(125 kHz). Besides pure tones, the
chip can also generate noise. Sound is
programmed using 16 8-bit registers.

For those whose musical interests
take them beyond the capabilities of
the built-in chip, there is a Midi inter-
face (see sidebar ‘‘What’s it all




about, Midi’”). This interface can be
used to control external music syn-
thesizers.

A GEM of an interface

The Atari 520ST interacts with the
user much like Apple’s Macintosh
does. But rather than using a pro-
prietary system, the 520ST uses Digi-
tal Research’s Graphics Environ-
ment Manager (GEM). This is an
icon-based system that uses windows
and pull-down menus, as illustra-
tions pictured here reveal.

Although the interface is similar to
the Macintosh one, it doesn’t work
exactly the same. For example, the
disk icons are actually file cabinets.
And they are not necessarily asso-
ciated with a particular disk. If you
eject a start-up disk, for instance,
and insert another disk, the second
disk can take over the icon that was
used for the first disk. Pull-down
menus come down and stay down
just by pointing at the menu choice.
To close a menu, you click the mouse
controller outside of it or pull down a
different menu. Whenever the pas-
sage of time needs to be displayed, as
in loading a file, a butterfly appears
on the screen.

Up to four windows can be opened
on the GEM desktop. With window
controls, you can change a window’s
size, scroll through it, open it to full
screen size, or closeit. Windows open
and close very quickly.

The trash icon is used for deleting
files, but has a serious drawback—it
is unforgiving. If you put a file in the
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trash, it is gone! So much for hi-tech
garbage picking.

I found the GEM interface to be
less responsive than the Mac inter-
face. Sometimes, if I double-clicked
an icon to open it, it didn’t open.
Even after adjusting the response on
the control panel, 1 still had trouble.
Often, when I clicked the close box of
a window, it didn’t close. This prob-
lem could be the fault of the interface
or the mouse. One time, the desktop
environment actually ‘‘hung’ and
the computer had to be reset. An
Atari spokesman said that there’s a
learning curve for clicking the right
way to avoid such problems. None-
theless I’ve got ’em and I don’t with
other mouses, so maybe my test sam-
ple has a special bug.

The mouse is a two-button model.
However, | would guess that 98 per-
cent of the functions used the left
button. The right button may find
more uses as new applications pro-
grams are developed.

A user can interact with GEM
through the keyboard instead of the
mouse. For example, pressing the
ALTERNATE and UP-ARROW keys
simultaneously will move the arrow 8
pixels up; using SHIFT with these keys
will move the arrow one pixel up.

One question at the time of this
writing was the effect on GEM of the
threatened lawsuit by Apple over the
“look’ of the user interface. Ac-
cording to an Atari spokesman, there
will be minor visual changes only
made in the GEM desktop graphics.
Everything else will remain the same.
The changes will be made to comply
with the agreement that Digital Re-
search has made with Apple.

Not a Bundle of Software

There are two disks provided with the
Atari 520ST. One is the operating
system disk, TOS (Tramiel Operat-
ing System?), and the other is a lan-
guage disk. When you boot the sys-
tem with the TOS disk, a screen ap-
pears that shows the GEM desktop.

Atari 520581 Specifications

Microprocessor: Motorola 68000, 8
MHz

Memory: 312K RAM, 16K ROM (ex-
panglable 1o 192K), 128K ROM cart-
ridge port

Operating System: TOS

User Interface: GEM

Disk Drrive: 360K single-sided double-
density 3.3 " floppy drive

Monitor: RGB analog; high resolution
bdw monochrome

Revboard: OWERTY kevboard; nu-
meric keypad, cursor control kews;
funclion kevs

Graphics:  high  resolulion,  mono-
chrome, 640 x 400 pixels; medium reso-
lution, four colors, 6400200 pixels;
low resolution, 16 colors 32005 200; 512
color paletie; 32K bit-mapped screen
Sound: General Instruments sound
chip, 3 voices; MIDI interface
Interfaces: RS232 serial; centronics
parallel; Moppy disk, hard disk; two
jovstick ports, one configured lor a
two-button mouse

Languages: BASIC or Logo
Dimensions: 18.5"W «9.5"D=x2.5"H
Weight: approximately 5 Ib.

Price: 5§799.95 monochrome,; 399995
color

A menu bar offers four choices:
Desktop, File, View and Options.
Under the Desk menu you can set the
RS232 parameters and install your
printer. You can also open the con-
trol panel. The control panel allows
you to set the built-in clock, adjust
the colors of the desktop, and make
adjustments to the mouse and key-
board. A VTS2emulatorisalsoavail-
able from this menu. It lets you send
and receive information through the
RS232 port.

With the other menus, you can per-
form common operating system pro-
cedures such as formatting disks,
opening and closing files, printing
the screen, and checking disk space.

Youcan create folders with amenu
item called New Folder, which is
under the File menu. The 520ST has a
true hierarchical file system (unlike
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You may be wondering what kind of
software is in the works for the Atari
520ST. Listed below are the categories,
names and manufacturers of software
currently under development:

Word Processing: GEM Write (Digital
Research); HabaWord (Haba Systems,
Van Nuys, CA)

Graphics: GEM Paint, GEM Draw
(Digital Research); drawing program
(Batteries Included, Richmond Hill,
Ontario, Canada)

Database: database from Stoneware
based on DB Master; HabaFiles, a file
and report manager (Haba Systems).
Integrated Software: VIP Professional,
a 1-2-3 workalike, including macros
(VIP Technologies, Santa Barbara,
CA); HabaCalc ‘n’ Graph, a spread-
sheet with graphics (Haba Systems); the
IS line of integrated software from Bat-
teries Included will feature a word pro-
cessor with built-in spelling checker,

The Software Cometh

combined spreadsheet and graphics,
and a database manager. Additionally,
it will include the Lee Isgur Portfolio
Management system.

Personal Productivity: Financial Cook-
book (Electronic Arts, San Mateo,
CA); Haba Check Minder (Haba Sys-
tems).

Communications: HabaCom (Haba
Systems); Omega (Microbits Peripheral
Products, Albany, OR)

Games: Entire line of Adventure/Fan-
tasy games (Infocom); Sundog; Frozen
Legacy, a role-playing space adventure
that teaches economic priciples (FTL
Software, Cupertino, CA); Jet, a flight
simulator (SubLogic, Champaign, IL);
Gato, a submarine simulation, Ultima
11, Kings Quest (Sierra Online, Coarse-
gold, CA); Joust (Rugby Circle, Bloom-
field Hills, MI); Star Raiders II (Atari);
Zorrp and Goonies (Datasoft)
Languages: 83 Standard Forth System,
three packages including Forth with and

without GEM calls, and an optimizer to
enhance the speed of programming
code (Dragon Group, Elkville, WV);
DRI-C (Digital Research); Hippo-C
(Haba Systems)

In addition to these software pack-
ages, there will be an entire operating
system/applications port done by Ris-
ing Star Industries. Valdocs 2 will be
ported from the Epson QX-10torunon
the 520ST. Valdocs includes a word
processor, spreadsheet, database, com-
munications and graphics. It will make
some use of the GEM environment. Al-
so, an Atari spokesman said that they
have an agreement with BOS (Business
Operating System) to produce software
forits 520ST. Thiscompany is said to be
“big’* in Europe and popular with
value-added people for vertical-market
applications.

And don’t forget the public-domain
software available from places such as
the Atari SIG on CompuServe.

the Macintosh). This means that files
are assigned path names by the oper-
ating system. However, I had trouble
both creating folders and creating
folders within folders. Any time I
tried to create a folder, 1 got a mes-
sage stating that the name had al-
ready been used—then the folder ap-
peared. If 1 tried to create a folder
within a folder or move a file into a
folder I couldn’t doit. Thisisanother
example of the bugs that exist(ed) in
the system 1 got for review.

TOS is made up of six program
modules: the Desktop for windows
and icons, DOS manager for the disk
drives, the BIOS and BDOS system
modules, a virtual device interface
(VDI), and an applications environ-
ment service (AES).

The language disk supplied with
the review system was Logo disk.
This version of Logo is much easier
to use than versions I have tried on
the Apple Il series of computers.
Logo runs under GEM and this in-
cludes pulldown menus and win-
dows. Commands entered in the
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Logo dialogue window can be viewed
simultaneously in the graphics dis-
play window.

Other than these two disks, no oth-
er software is supplied with the sys-
tem. And at the time of this writing
not much software was available.
However, applications for business,
entertainment and education are on
the way (see sidebar ““The Software
Cometh’’). Also by the time this re-
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view appears, Atari will ship the ma-
chine including BASIC and ST Writ-
er, which is similar to the Atari Writ-
er word-processing program for its
800 machine. They will also include a
sampler called Neo-chrome, which is
a color paint program. It reportedly
has approximately 80 percent of the
capability of the full-blown pro-
gram. (The complete program will
retail for $49.95.)

Documentation for the system
consists of a 79-page owner’s manual
and a language manual. Though
both are excellent, they fail to cover
the system in any depth. I assume
that in-depth manuals will be avail-
able from outside sources, as has
been the case in the past under Tra-
miel-run companies.

Conclusions

Working with the Atari 520ST gave
me a sense of what the perfect com-
puter system would be like. It com-
bines ease-of-use with raw power at

(Continued on page 91)
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Audio

Audio Amplifier
Specifications

How measurement standards are used
to obtain performance specifications

By Leonard Feldman

I vou went shopping for an audio
I amplifier back in the early 1970s,

chances are you were faced with
an array of performance claims. The
most confusing of these was thelikely
power specification. At that time, it
was possible that one manufacturer’s
amplifier, rated at 10 watts per chan-
nel, was able to deliver as much
musical sound power as another
amplifier rated at 20 watts, 50 watts,
or ¢ven ‘100 watts peak instantan-
eous power.”’

Of course, this didn’t make things
easy for the typical consumer. As
more and more manufacturers fig-
ured out new ways to exaggerate their
amplifiers’ power claims, the dedi-
cated high fidelity component manu-
facturers attempted, in vain, to stan-
dardize the test methods whereby
power of an amplifier should be
specified. Though they met with
some success, it took Uncle Sam, in
the guise ot the Federal Trade Com-
mission, to finally end the chaotic
state of amplifier power reporting.

In 1974, the FTC issued its Rule,
entitled Power Output Claims for
Amplifiers Utilized in Home Enter-

tainment Products. Suddenly, ampli-
fiersthat had been rated at all sorts of
incredibly high power levels were
tamed and their power specification
became more realistic. In 1975, the
Institute of High Fidelity (now adivi-
sion of the Electronic Industries As-
sociation) undertook the task of
writing a more comprehensive set of
measurement standards for audio
amplifiers. Although the efforts of
the FTC were certainly recognized
and appreciated, the ITHF knew that
there was much more to specifying
the performance of an amplifier than
just telling how much power it was
able to deliver. The standard was

January 1986 / MODERN ELLECTRONICS / 4]



completedin 1978, and in 1981 it was
adopted as an interim Standard by
the EIA. Since then, it has become a
permanent EIA Standard. Though
essentially a U.S. measurement stan-
dard, manufacturers around the
world who want to sell their products
in the U.S. often utilize this standard
and continue to refer to it as the IHF
Amplifier Standard.

Mandatory Specifications

Any manufacturer who wants to con-
form to the EIA Amplifier Measure-
ment Standard must measure and
publish at least five specifications for
a basic power amplifier. For inte-
grated amplifiers (those containing
both preamplifier and power ampli-
fier sections), seven specifications
must be listed, while for separate
preamplifier units, a total of seven
““specs’” must be measured and
listed. Several of the specifications
that apply to power amplifiers also
apply to integrated amplifiers and to
preamplifiers, as you will see. The
five basic power amplifier specs you
should look for when considering the
purchase of a base audio amplifier
are: ‘‘Continuous Average Power
Output,” “Dynamic Headroom,”
““Frequency Response,’’ ‘‘Sensitivi-
ty’’ and ‘‘A-weighted Signal-to-
Noise Radio.”” Let’s take a look at
these first.

Continuous Average
Power Output

This specification parallels require-
ments of the FCC rule. It is the num-
ber of watts that an amplifier can de-
liver to a specified load impedance,
over a specified bandwidth, at no
more than a rated value of harmonic
distortion. Using a continuous sine-
wave tone, the amplifier has to be
able to deliver the rated power for at
least five minutes. A typical legal
continuous power rating might read:
Power OQutput: 50 watts con-
tinuous average power per chan-

nel, 8-ohm loads, from 20 Hz to
20kHz, withno more than 0.1%
total harmonic distortion.

This single statement imparts a
great deal of information and
prevents many of the deceptions that
were common before the rule was
promulgated. Notice that the siate-
ment includes the words ‘‘per chan-
nel.”” That’s because in the old days,
some manufacturers had the habit of
doubling the power rating of an
amplifier. The argument they put
forth was that since the amplifier was
a stereo unit, the power outputs of
both channels should be added to-
gether. Of course, the more scrupu-
lous manufacturers who were careful
to specify power on a per-channel
basis were at a distinct disadvantage.

Specifying the load impedance is
important, too, since most solid-
state amplifiers deliver greater power
at lower impedances than they do at
higher impedances, such as 8 ohms or
16 ohms. Thus, a manufacturer who
wanted to come up with the highest
number of watts possible would mea-
sure the power using 4-ohm loads.
There’s nothing wrong with that, so
long as the 4-ohm load is specified.
The knowledgeable consumer will
then realize that if he or she uses
8-ohm speakers, the power rating
will be less.

It’s also a fact that amplifiers have
an easier time delivering their maxi-
mum power at middle audio frequen-
cies than they do when attempting to
reproduce very low bass or very high
treble frequencies. So, the manufac-
turer measures power only at 1 kHz.
For example, the rating might be con-
siderably higher than if the measure-
ment were made at 20 Hz or 20 kHz.
Now that manufacturers have to
specify the range of frequencies at
which the product will deliver its
rated power, the user can easily fig-
ure out that a 50-watt amplifier with
a specified bandwidth from 20 Hz to
20 kHz is preferable to another
50-watt amplifier with a specified
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bandwidth from 100 Hz to 10 kHz.

Another way in which some manu-
facturers were able to inflate their
power figures years ago was by fail-
ing to publish the distortion level at
which the power was being delivered,
Obviously, if an amplifier can deliver
50 watts at less than 1% total har-
monic distortion, if you ‘‘push’’ the
amplifier a little harder, it might well
deliver 55 watts, 60 watts or even
more at, say, 10% total harmonic
distortion. Requiring that the distor-
tion figure be published along with
the power figure makes it easy to
judge between amplifiers of similar
power ratings but differing distor-
tion ratings at that power level.

Dynamic Headroom

While the FTC rule standardized the
way in which all manufacturers mea-
sured continuous or sine-wave
power, it’s obvious that most people
don’t listen to sine waves or con-
tinuous tones. It’s not as obvious,
but true nevertheless, that when an
amplifier is called upon to reproduce
musical waveforms, it can usually de-
liver somewhat more power than it
can when it is fed with continuous
test tones.

The standards committee felt that
the ability of an amplifier to deliver
more than its rated power under ac-
tual use conditions was useful infor-
mation to prospective purchasers.
However, they didn’t want to con-
fuse the issue with a second power
spec, given in watts per channel. That
sort of thing is what caused the con-
fusion over power before the FTC
rule was issued. So they created a
term known as Dynamic Headroom,
and it’s quoted in decibels or dB.

_ They also devised a special standard

test signal designed to approximate
what happens when an amplifier is
handling musical signals. The test
signal, shown in the ‘scope photo of
Fig. 1, consists of 20 alternations of a
1-kHz signal at full amplitude, fol-
lowed by 480 alternations of the same




1-kHz signal. Total duration of the
signal is 500 milliseconds, so that the
signal has a repetition rate of twice
per second.

To measure Dynamic Headroom,
we first apply a steady-state 1-kHz
signal to the amplifier, increasing its
amplitude until the rated continuous
power output is reached. An oscillo-
scope is calibrated to that amplitude.
Next, the special test signal is applied
and the output of the amplifier is in-
creased until there is obviousclipping
of the higher-amplitude (20-alterna-
tion) section of the special signal.
That amplitude is compared with the
carlier-calibrated amplitude of the
steady-state signal and the resulting
ratio is expressed in dB. For example,
if the steady-state signal was set up as
four divisions on the ‘scope face and
the peak amplitude of the special test
signal was 5 divisions at clipping, the
ratio 5/4, expressed in dB, turns out
to be 1.94 dB. The Dynamic Head-
room that would therefore be listed
would be 1.94 dB.

How much Dynamic Headroom
and amplifier has depends primarily
on how its power supply is designed.
A high level of Dynamic Headroom
is not necessarily a measure of quali-
ty. Rather, it simply tells the user
that, under musical conditions, the
amplifier is likely to “‘sound’’ loud-
er, or is able to handle shorter peaks
without overloading the amplifier.

Frequency Response

Frequency response of an amplifier is
measured in much the same way it is
for any other audio component. In
the case of power amplifiers, the fre-
quency response is measured over the
rated bandwidth of the amplifier and
is expressed as a deviation, in dB, us-
ing 1 kHz as the 0-dB reference point.
A typical statement of frequency re-
sponse for an amplifier might read:

Frequency Response: 20 Hz to

20,000 Hz, £0.5 dB.

More often than not, the manufac-
turer will specify frequency response

Fig. 1. A special test signal used to
measure Dynamic Headroom of an
audio amplifier is displayed.

by means of a continuous curve or
graph. The ‘‘smoother’’ the frequen-
cy response curve of the amplifier the
better. Some manufacturers measure
frequency response at low power out-
put levels—usually 1 watt per chan-
nel. Under those conditions, most
amplifiers will have extended re-
sponse to well beyond their power
bandwidth. For example, an ampli-
fier whose power bandwidth is stated
as from 20 Hz to 20 kHz (for full
power output), may well have a fre-
quency response (at a lower power
level) that extends from well below
audible frequency limits (e.g., S Hz)
to way beyond the audio frequency
range (e.g., 100 kHz or even higher).

Sensitivity

You would think that a simple speci-
fication that is designed to tell you
how much input you need to apply to
an amplifier to get a given amount of
output would not lead to ambi-
guities, but that was not the case in
the early days of high-fidelity. Manu-
facturers then (and, to some degree,
even now) insisted upon quoting in-
put sensitivities for full rated output
instead of for an agreed-to standard-
ized level. Here’s an example of the
confusion that resulted.

Suppose a 100-watt amplifier had
a sensitivity rating of 1 volt for rated
output, while another, 10-watt amp-

lifier, also had a sensitivity rating (for
its full output) of 1 volt. If you were
to feed a one volt signal into each am-
plifier would they produce the same
level of sound? Of course not! The
10-watt amplifier would not sound
nearly as loud as the 100-watt ampli-
fier, yet each has a ‘‘sensitivity’’ of
““1volt.”’ To prevent this kind of mis-
understanding, the standard mea-
surement method requires that input
sensitivity be given as the number of
volts or millvolts needed to produce 1
watt of output, regardless of the full
power rating of the amplifier or inte-
grated amplifier. In the case of
separate preamplifiers, the standard-
ized sensitivity rating is that amount
of input which will produce 0.5 volt
at the output.

A-Weighted
Signal-to-Noise Ratio

Statements of signal-to-noise ratio
can be equally meaningless unless
everyone quotes S/N in the same way
—that is, referred to a given input
and referenced to a standard output.
If manufacturers insist upon quoting
S/N with respect to maximum rated
output, as some still continue to do,
in order to come up with higher dB
numbers, here’s an example of what
can happen.

Fig. 2. An A-weighting network has
its frequency response shown in this
spectrum-analyzer sweep. The ver-
tical scale is 10-dB per division while
sweep is from 20 Hz to 20 kHz.
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Let’s consider the same two ampli-
fiers again; one rated at 10 watts the
other at 100 watts per channel. Sup-
pose both manufacturers decide to
quote S/N with respect to rated out-
put and that each lists the signal-to-
noise ratio as 90 dB. For the 10-watt
amplifier, the residual noise will be
90 dB below 10 watts, or 0.01 micro-
watt, while for the 100-watt ampli-
fiers, the hum and noise would
amount to 0.1 microwatt or fully ten
times as much. Additionally, the in-
put sensitivity of the amplifiers may
be different and this would further

confuse the issue.
The EIA Amplifier Measurement

Standard requires that all S/N mea-
surements be made with respect to an
output of 1 watt (or 0.5 volt, for sepa-
rate preamplifiers). In addition, gain
controls on the amplifier should be
set so that an input of 0.5 volt applied
to a high-level input of the amplifier
(such as “Tuner” or ‘‘Aux’’ in the
case of integrated amplifiers or pre-
amplifiers) produces that standard 1
watt (or 0.5 volts for preamps) out-
put. S/N numbers are then referred
to those levels of input and output.
To be sure, the numbers usually come
out smaller, but at least we are com-
paring figures in a meaningful way.

As for the ‘“‘A-weighting’’ part of
the measurement, that refers to a sys-
tem of giving heavier weighting to
those noise frequencies which have
been found to be most audible and
most objectionable by human listen-
ers. An A-weighting filter, inserted in
the measurement path, has its own
distinctive response curve, as shown
in Fig. 2. Full weight is given to fre-
quencies in the vicinity of 2 kHz,
while extreme low frequencies and
extreme high frequencies contribute
less to the final overall signal-to-
noise reading.

Additional Integrated-
Amplifier Measurements

Since integrated amplifiers are
nothing more than preamplifiers
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combined with power amplifiers, the
five specifications we have discussed
so far apply to these combination
amplifiers as well. In addition, two
more specifications need to be dis-
closed for integrated amplifiers.
These are ‘“Maximum Input Signal’’
and “‘Input Impedance.” Both of
these specifications are not required
to provide the user with a measure of
quality, but rather to facilitate prop-
er matching of other components to
the integrated amplifier.

For example, if the maximum in-
put voltage is an ‘‘Auxiliary’’ input
on an amplifier is only 1.5 volts (be-
fore overload of the input stage), that
input may not be suitable for use with
modern Compact Disc players,
which deliver 2.0 volts or more when
reproducing peak digitally recorded
levels. Similarly, the input impe-
dance of the high-level inputs of an
integrated amplifier’s various inputs
should generally be much higher than
the output impedance of the program
source connected to them. On the
other hand, the input impedance of
magnetic phono inputs should match
the requirements (usually around 47k
ohms) of the cartridge used.

Additional Preamplifier
Measurements

For separate preamplifiers, a manu-
facturer must measure and publish a
couple of extra specifications as well.
Since a preamplifier is not governed
by the “‘FTC Power Rule,’’ the man-
ufacturer is required to statetherated
harmonic distortion level of the pre-
amplifier. (Normally, the THD fig-
ure would have been part of the rated
power disclosure in an amplifier or
integrated amplifier.)

Another required specification is
“Maximum Output Voltage.”” The
reasoning here is much like that for
the ““Maximum Input Voltage’’ spec-
ification applied to integrated ampli-
fiers. It needs to be stated so that out-
puts of preamplifiers can be properly
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matched to inputs of integrated am-
plifiers or power amplifiers. In addi-
tion to these extra specifications, a
manufacturer of a separate pream-
plifier is expected to provide specifi-
cations for frequency response, sen-
sitivity, and A-weighted signal-to-
noise ratios, as previously described.

Secondary Disclosures

The specifications discussed so far
are all mandatory for those manufac-
turers who want to say that they are
following the EIA measurement
standard. In addition to these few re-
quired disclosures, however, there
are some 21 secondary disclosures,
any or all of which a manufacturer
may publish if he wishes to. Space
does not permit a full description of
what each of these specifications is all
about and how each is measured. In
many cases, the titles of the specifica-
tions themselves tell you what they
are about. The full list of secondary
specifications follows:

Clipping Headroom, Output Im-
pedance, Wideband Damping Fac-
tor, Low Frequency Damping Fac-
tor, CCIR/ARM Signal-to-Noise
Ratio, Tone-Control Response,
Filter Cutoff Frequency, Filter
Slope, Crosstalk, A-Weighted Cross-
talk, CCIR/ARM Crosstalk,
SMPTE Intermodulation Distor-
tion, IHF Intermodulation Distor-
tion, Transient Overload Recovery
Time, Slew Factor, Reactive Load,
Capacitive Load, Separation, Dif-
ference of Frequency Response,
Gain-Tracking Error, and Tone
Control Tracking Error.

If you are interested in exploring
the details of these additional specifi-
cations, you may want to obtain a
complete copy of the EIA Amplifier
Measurements Standard. Its number
is RS-490 and it’s dated November,
1981. The EIA offices are located at
2001 Eye Street, N.W., Washington,
DC 20006 and the direct phone num-
ber to the Engineering Department
of EIA is 202-457-4975. ME

-




W/ BOOKS |/

Dick Smith’s Fun Way Into Electronics
(Vols. 1,2 and 3). (Soft cover. Vol. 1—72
pages, $4.95; Vol. 2—128 pages, $6.95;
Vol. 3—100 pages, $6.95.)

Building circuits that actually do some-
thing meaningful is by far the best part of
the electronics hobby. A good way to
start this adventure is with these three
books, printed in large, 82" x 11" for-
mat. They provide you with a total of 50
fun projects to build.

Volume | gives you 20 simple projects
you can breadboard in no time at all. A
short sampling include: a continuity indi-
cator, a transistor tester, a water indica-
tor, an electronic siren, a sound-effects
generator, and a ‘‘beer-powered”’ radio.

Volume 2 offers 20 more advanced
projects, including: a universal Morse
code trainer, electronic dice, a touch
switch, a mosquito repeller, a sound
switch, and a car/home burglar alarm.
Additionally, it has Understand Elec-
tronics, Milestones in Electronics and Pi-
oneers in Electronics sections.

Volume 3 picks up where the other two
leave off with 10 still more advanced pro-
jects, including: a mini stereo amplifier, a
mini color organ, a combination time
lock and a mini synthesizer. This volume
also tells you what tools are needed,

about components that will be used, how
to read schematics, assembly procedures,
how to use a multimeter, how to solder
and how to make printed-circuit boards.

Most projects include assembly in-
structions and how-it-works informa-
tion, the latter providing a technical edu-
cation unto itself. Complementing the
text are especially well-drawn schematics,
assembly drawings, and photographs.
1985 Space Satellite Handbook. Edited
by A.R. Curtis. (ARCsoft Publishers.
Soft cover. 80 pages. $10 + $1 S&H.)

This book is a one-stop reference for
locating and identifying satellites lofted
into space since 1958 and still in orbit. Ex-
cept for a three-page introduction, it con-
sists entirely of tabular listings of the vari-
ous satellites by name, country of origin
and launch date. Accompanying this in-
formation are orbital parameters, includ-
ing period, inclination, apogee and peri-
gee. The data included in the listings was
obtained from NASA, NORAD and the
Smithsonian Observatory.

Also included is a listing titled ‘‘Coun-
try Scoreboard,’’ which compares satel-
lites of the 12 space-faring nations and
five international organizations. Another
short listing gives the transmitting fre-
quencies for satellites monitored by the

NASA Space Flight Tracking & Data
Network. This section will be of particu-
lar interest to those people who want to
tune in on still-active satellites.

Using Your Meter. By Alvis J. Evans.
(Radio Shack. Soft cover. 144 pages.
$3.95))

There is more to using a multimeter
than just connecting its probes to acircuit
and reading a measurement. To effective-
ly use a multimeter, you should under-
stand its basic design concepts. This book
begins with technical descriptions of the
traditional analog-meter VOM (volt/
ohm/milliamter) and numeric-display
DMM (digital multimeter). It then goes
on to discuss the compromises common
to all meters and the types of errors you
can expect as a result of these compro-
mises. You learn how to compensate for
designed-in deficiencies to maximize
measuring accuracy.

More than half of this book is devoted
to detailed instructions on how to use a
multimeter on components both in- and
out-of-circuit and on making measure-
ments around the home.

The text is written in an easy-to-under-
stand style and is well-illustrated with
schematics, drawings and photos.
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8243 (1/O Expander IC) W/Specs. ... ..2.95 || 0033ul 100V (332) 30/1.00 745C241-Octal Bufter/Line Driver-N/I which includes all component parts, PC
UDN 61 IB (Display Driver .c,specs, 35 0039ut 100V (392 30/100 745C244 Octal Butter/Line Driver-N/I BD. Case. Power Supply and Balun §34 50
UDN 612 .0056ut 100V (562) 307100 74S5C245-Octal Bus Transceiver-Non’i - Lase. pply $5750
UCN 41 lSBOdereq Div Clock (G-Specs o 0082ut 100V (822 30/100 745C373-Transoarent Latch-Non/Inv Assembled Version
UCN 4801 (8 Chan BrMos Latch/Dnver)-1 oo 4 7uf 40V Lytic (Radial) 20/100
L339 a5 ?m 2:'3\1/ BLgnv.cT { ad[a" 104700 Terms: MICRO-MART accepts Visa. MC and telephone COD's Minmum order $10.00 Shipping—
gg"g’?ﬁ,&gﬁ'{‘%zso’ ‘ b a3 2000wt SOV (1dem For Bower Supples) D US orders. $2.00 Canada and other countries $3.50 (includes ms). Shipping rate adjusted where
NES556 (Dual Timer-moto) 50 56?%:(1)1\/23V1C(|)T|p Grade 3-5/8"'X1)-3/1. % appiicable NJ residents add 6% saies tax
741JOpAmp(MiniDipH) Rel Pkgi 47100 1u onolithics 10/1. |
qehtiomieitiniobnibelbtamduloogly E4Z0MSCHDI 10100 | MICRO-MART © 508 CENTRAL AVE.. WESTFIELD, NJ 07090 © (201) 854-8008
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checks

A great value at $1.50
Cat C-2222 NOW ONLY

s9995

INCLUDES
CASE
Cat G-1500

[ s tcom va

More than the usual voltage, cument & resistance ranges, it

capacitors, transistors. diodes, & continuity Includes

many other features & incredible specs!

Pro-Quailty, Feature-Pocked

MULTIMETER

Take It Anywhere!

Cat 0-1220

‘69

A hand-held oscillator the size
of a digital multimeter! 23
ranges of sine & square waves
{switchable) between 20 Hz
& 1 5kHz, plusax100 range
46 settings in all. Many other
teatures: 600 ohms output

Hand-Held
RC OSCIL

Top-Quality,
Corrosion-free Mulucore

soLDER Cat N-1619 0.47" {18g)

ROYEL SOLDERING STATION

The ideal professional iron! It's ultra-light weight, so you can use 1t
comfortably for tong periods. Superior design ensures that the |
temperature at the tp will be precisely the one selected. This is a
lasting iron for the production line or workshop

Cat T7-2050

3-4.5-6-7.5-9-12 VDC
@ 1 amp

Cat M-9530

Invaluable around the home or workshop. It
will give a maximumof 1 ampa 34 56.7.5.9
and 12 volts DC. Stmply plugsinto 117 VAC
power socket-DC connections via universal
socket piug. Ideal for use with alarm systems,

ntercoms, etc

Toz
Toz

were now either g@% g5
$5.95 for 3 roll

RECHARGEABLE BATTERIES

(Chargers
Also Availoble)

Cat S-3320 12V 3Ah ’1 395
Cat 5-3315 12V 1.2Ah ’795

CatN-1623 0.317(21g)
SWISS-MADE QUALITY

Frequency Counter

@ Range: Switch selectabie 1n 3 ranges

@ Coupling AC

@ Sensitivity:(measured at counter input)

INPUT A{25 Vrms 10Hz to 10MHz

INPUT B {50 Vrms 100MHz to 1GHz

@ Input impedance: INPUT A 1 MOhm/60pf
INPUT B 5Cohm nominal

® Moax. Input: 250V p-p declining with

frequency to 3V p-p

@ Gate Time: 3 switch selectable gate times

FASTMEDIUM, SLOW/0.15.15.10s

@ Resolution 1 sec Gate

0.1Hz on 10MHz range

1Hz on 100MHz range

10Hz on 1GHz range{40 sec gate time)

® Time Base: 3.90625 AND 10MHz

{Crystal Oscillator freq)

@®Display: 9 digit, 05 7 segment LED reg. $19.95
@ Power Req: 12V DC @ 400mA 220/110V s [-1.3
AC transformer withwallplugor Ni-Cad ‘C JUST Cat 5-7402

cells. Ni-Cad recharging unit is standard
® SizeBB8 x73 x3"

Cat Q-1315 0““324900

SATISFACTION GUARANTEED
OR YOUR MONEY BACK

Deluxe Wire Stripper

was $8.95
C

NOW 3595

This is a completely automatic wire stripper
Only one hand is required to complete strip-
ping operation The muitiple sized head strips
a range of wire from .04” 10 .13

New & UNUSED!
12V DC STEPPING MOTORS

Cat T-3620

CO-AX
RELAY

AUDIO ALARMS &)

Two-Tone Prezo
Cat L-7027 reg $3 95 NOW

Slim Piezo Alarm
Cat L-7024 reg $2 95

Choose Either - only
SIGNAL GENERATOR

SPECIFICATIONS

Frequency range: 100kHz to 150MHz in six over-
lapping ranges

Accuracy #/- 1 5%

RF output: 100mV rms.approx {up to 35 MHz)
Modulation: 1 kHz internal. 50Hz - 20kHz external
Audio output- 1 kHz at 1V rms (fixed)

Crystal Oscillator: 1-15MHz external crystal. FT243
holder

Supply voltage 110V Ac

AUDIO GENERATOR

SPECIFICATIONS:

Frequency range: 20Hz-200kHz

Accuracy: #/- 3% - 2Hz

Output impedance: 600 ohms unbalanced

Output Contro!: High/Low unbal {-200dB} and fine
adjuster

Sine wave output: 20Hz-20kHz, 5V rms max at 1
less distortion

Square wave o/p: 20Hz 10V p-pmax. 0.5us rise ime
Sych: # /- 3% of oscillator frequency per V rms

or

s9995

CatQ-1312

HEAVY DUTY SOLID-STATE

13.8V/4A Peak

>,

Regulated D C Power Supply, 13.8 VDC,
3/5 Amp. For home, lab service bench, CB
stereo and auto radios. this i1s an extremety
versatile unit You'll wonder how vou managed
without it! Input s 117VAC60Hz100W,
and the output is fully requlated low ripple
13.8VDC to supply. 3 Amps continuous and
up to 5 amps surge. The unit is fuse and
double-short circuit protected with on/off
switch and pilot light

Cat M-9545

Cat

Mini pcb mounting relay with fully enclosed
contacts for coax cable. Coil rated at 1 2 volts.
80mA Handles up to 1000 Mz so its ideal
for all HF, VHF and UHF switching applications.

TRANSFORMER

reg. $7.95

of

geg.»)..

Cat M-6672

tzos >

sq so R

NOW

Choose fron Two Models:

Cat J-0015 - single shaft

® 1.8 stepangle @ 4A drain per phase
@® 2.22" square base

Cat J-0016 - Double shaft

@® 1.8 step angle ® BA drain per phase
@® 2.22" square base

Ideal for Robotics projects - ask for the books
we sell on this topic! Normal WHOLESALE
price on these motors is around $70, butour
scoop purchase lowers the price to save you

a fortune! °n|y‘1 495

PROFESSIONAL SERIES
MOSFET AMP KIT . «ss16

POWER OUTPUT One Chonnel Both Chonneis
4 ohms 184 W 160w
8 ohms

HARMONIC DISTORTION
Less than 0.2% for a¥ powers up to

Less thon 0.3% for afl powers up to S

40 Pin DIL Socket
MOLEX IC Socket Strip

Make your own IC sockats-just cut the required number

Cat P-4504 Pack of 100 reg $2.50
NOW ’1 od

was®24°s

P-4250 Reg 45¢ 25¢

NOW

pins from the strip & solder them Int 100 pins/strip

DICK S
MK 2 Car Alarm

One of the most sophisticated, yet simple
alarms around. It uses a triggering technique
which makes 1t less prone to false alarms - a
cormmon problem with many car alarms. yet
it will sense a voltage drop anywhere in the
electrical system For example, when a door
ts opened. or a jJumper lead is apphed to the
starter, etc. |t is housed in a virtually water-
proof die-cast case to minimize ingress of
moisture or fumes. and all connections are
made to the terminal strip for easy installation

and removal. Cat K-3253
14

Cat H-2481

Carton
and SAVE!

Professional quality black instrument case
fits standard 19" racks. overall theyre 16 75" x
98" x 55" Supplied fiat. assembly takes
|ust a couple of minutes. Heavy gauge (0.127)
front panel. top and bottom pre-punched for

ventilation. 12 & up

$29%cach 82495eo

SPEEDY N
BOXES [

g
with deep ribbed sides

@ Close-fitting aluminum lid
® Screws supplied
Cat H-2755 3" x 2" x 17 only '1 2s,

or 10 for $5

Unbellevable Box Voluel

Cat H-2751 67'x3.5"'x 2" only ’200

or 10 for $10

Stereo Preamp

This amazingly versatile unitcan be builtas a
magnetic cartridge preamp (for upgrading
your stereo). a tape preamp or an auxiliary
preamp with 40, 55 or 80dB gain. It s
extremely simple: uses only one special I1C
and ts very small, all parts fit on a PCB less
than 2% square. It does not need a special
power supply as any reasonable power supply
from 10 to 40V will do. Frequency response
is well beyond 20 kHz. Full instructions are
supplied. Cat K-3427

was®*9° Now 3495

104w "W

100 W info 8 ohm loads 3 69

180 W into 4 ohm toads

NOW
Ignition Killer

ingenious but simple circuit based on a 555
timer that literaily kilts your car ignition and
then re-sets itself, making the thief think
something is wrong with the engine. The
theory is he’'ll then go and pinch someone
else’s car instead.Cat K-3255

was®1 4°s Now3995

LCD Panel Meter

A versatilte accurate panel meter using a
large liquid crystal display for low power
consumption. The PC board design allows
for maximum flexiblity to cater for vaned
mounting arrangements. The low cost makes
it ideally suited as a readout device on many
projects, at both amateur and professional

level.Cat K-3450
e

was®*29°° now




BE AN INFORMED
CONSUMER!

32995
HOME
SATELLITE
v
Installation & Trouble-
Shooting Manual

Build the
AUSTRALIS |

& Save a Fortune

You can put this kit together in just hours! See the January
1986 issue of Radio Electronics for a special feature on the
Australis 1. As Richard Maddox. author of Troubleshooting &
Repair of Satellite Systems. says

* The performance rivals commerclal receivers costing
hundreds of dollars more. The ease of assembly &. . _field
proven circuliry is tantastic. The quallty.
expensive commerclal units. .

SATELLITE RECEIVER KIT

.better than

37995

*Unit
S/ requires

a17 1018 volt |
AC power supplv
Use M-6672
ofr simiar.

Everything you need to know to
understand, select. install. and

troubleshaot satelite TV systems.
Written in an eas:ly readable style,
this book is a must for satetlite TV
dealers and anyone who wants to

Cat D-6336

install their own system!
Cat B-1846

[rocon | S

NOW! Get TV Reception for Both Ears!

Once again, Dick Smith Electronics brings you state of theart circuitrywith advanced technicat standards
and you get stereo satellite reception with maximum performance. You'll be amazed at the exciting.crisp
image - 1t looks alive! But even more amazing is the incredible Dick Smith price - and this unitis already
built! This is a single conversion receiver

... ROCKDALE SATELLITE RECEIVER s1 99°°

Come in or call to ask about
Our compiete Satellite Systems,
designed to fit every budget.

Cat K-3439

Frequency Counter

Superb design uses latest IC technology.
Low component count makes it very
reliable and easy to build. Measures
trequency to 500 MHz (with optional
pre-scaler)and period bothwith a 7 digit
resolution. Supphied with the exclusive
Dick Smith simplitied circuit board wir-
inqQ. step-by-step instructions and a qual-
ity pre-punched and silk screened front

panel and case.
897

UC ENTHUSIAST IS # 1!

PreScaler Kit

increase the range of your K-3439
Frequency Counter toa more professional
range of operation. .. 10-500MHz

Cat K-3439

STORES AT:
BERKELEY:
REDWOOD CITY:
SAN JOSE:

LOS ANGELES:
HEAD OFFICE:

CIRCLE 172 ON READER SERVICE CARD

éet More from Your TV!

Right now text & graphics are being transmitted as digital data in the Vertical

Blanking Interval on your TV! The latest news. weather, stock &

information. sports scores and a wealth of other features are yours - for free! All
you need is a teletext decoder. Qur engineers have designed this easy-to-build
kit to bring teletext to you at an incredibly low price. {Note: Requires pre-tuned
composite video & audio outputs from your VCR. Satellite Receiver, component
TV Tuner. some Cable TV decoders, or some newer TV's with composite tuner

outputs)

TELETEXT DECODER KIT cicesis

Move Your Dish
Without Leaving the House!

Raining? don't get soaked just because you need to move
your satellite dish. With this Actuator ( a motor-controlled
arm that attaches to dish & mount) and Positioner ( the
TS remote control unit that sits under your receiver or TV). you
can position your dish in total comfort. This unit isdesigned
to suit most dishes. Install it yourself and save!

249

e
199

Never Miss A Show Again!

Il

INCLUDES
12V PLUG & AC ADAPTOR

Imagine - a miniature TV that operates from a 12V supply but
draws very ittle current! Use the cigarette lighter plug in vehicles
or the AC adaptor in the house {both are included!). The5 B&HEW
screen offers great definition. so now you can see your favorite
shows evervwhere - in your car. truck, boat or van!

5" B&W TELEVISION

\VAA

FECO SATELLITE
POSITIONER & ACTUATOR

Another
Exclusive

KIT

Tor romIES
$In MO TED IN
business

>

Cat ¥-6000

DICK SMITH

#100 13 3 3 Fri g B0 Piec

LLLLTRA

rog
87 miLL 10w MOLOUP 1CTI0m
%z u 12
[
1%

+ Brosocasting finc:ie

CALL WRITE, OR VI

2474 Shattuck Ave. (415)486-0755

390 Convention Way (415)368-8844
4980 Stevens Creek Bivd (408)241-2266
1830 Westwood Blivd. (213)474-0626
390 Convention Way, Redwood City, CA 94063

MAIL ORDERS

P.O. Box 8021 Redwood City
CA 94063

14 DAY Money-Back
GUARANTEE

IN CALIFORNIA: 1-415-3

SITOURRETAIL CENTERS!

ORDERS ONLY: CALL TOLL FREE 1-800-332-5373
(Mon-Fri, 6am-6pm PACIFIC TIME)

68-1066




Technology

Frequency Division With
Shift Registers

A simple approach to dividing by even and odd

numbers while maintaining 50% duty cycle

By W.L. Hoffman

ver the year, many schemes
have been developed for di-
viding frequencies by such

odd numbers as 3, 5 and 7. The basic
division isn’t much of a problem
since this can be obtained in a num-
ber of ways. The problem is in ob-
taining a symmertically square wave
with a 50% duty cycle after division.
This article explores the use of shift
registers and exclusive-or (XOR)
gates as both even- and odd-number
frequency dividers that do just this.

How Shift Registers
Divide Frequencies

Figure 1 illustrates a generic type
serial-in/parallel-out (SIPO) shift
register. This type of shift register
(hereafter referred to by its initials
“SR’’) accepts binary data one bit at
atime at its input and “‘shifts’’ it one
position down the line of its Q out-
puts for each rising clock-pulse edge.

For example, if a binary 1 is ap-
plied to the input, the 1 will appear at
the QI output following the rising
edge of the next clock pulse. Afterthe
rising edge of the second clock pulse,
the 1 shifts to output Q2 and output
Q1 receives new data from the input.
For each successive input clock
pulse, data moves down the Q output
line one position, with data applied
to the input shifted to the Q1 output
each time.

To make the SR into a frequency
divider, you connect an inverter from
one of the Q outputs to the input ter-
minal, as shown in Fig. 2. Clearing
the SR before applying clock pulses
sets all Q outputs to 0, with abinary 1
fed back to the input. For the first
three clock pulses, 1s will shift into
the SR making Q1, Q2 and Q3 all 1s,
with 0 at the input. The fourth, fifth
and sixth clock pulses shift a string of
Os into the SR.

Asthe clock continues, alternating
strings of three 1s and three Os move
down the register and appear at the
output as a square wave with a fre-
quency of one-sixth the clock fre-
quency. If theinverter had been con-
nected at Q4, the clock frequency
would have been divided by 8, while
connecting it at Q5 would divide by
10, and so forth. So far, you’ve seen

——CLOCK

—]INPUT
Qf Q2 ¢3 Q4 Q5 Q6 Q7 Q8

T T T T T

SIPO SHIFT REGISTER

Fig. 2. Shift register frequency divi-
sion occurs when the input is its own
inverted output.

_‘__l | — cLock

Q8

INVERTER

—6 CLOCK PERIODS —,

Fig. 1. A typical serial-in/parallel-
out (SIPO) shift register.

INVERTER

o

| INPUT

SR1

Q8 Q2(Q1-1/2)

— CLOCK

SR2
1 INPUT

INVERTER

OUTPUT

LT

3 cLock
PERIODS

Fig. 3. Theinverted clock makes the output of the second shift register equivalent
{0 half positions of the first shift register’s outputs.
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how a single SR can work as a fre- . l
quency divider for even numbers that '
are equal to twice the Q position used 6T

for feedback. Fores I | I_——
Dividing by Odd Numbers
If you want to divide by an odd num- o SUEET l ‘ | _L__"—]—’_

ber, you might think that you need an
SR with half positions! You don’t.

By adding another of the same type - mﬂ_ﬂm—
SR and inverter arrangement as used L 3
in Fig. 2, you can obtain division by T‘I

odd numbers. Such an arrangement Fig. 4. Timing diagram for Fig. 3.
is shown in Fig. 3. Here the output at

Q1 of SR2isidentical to the SR1 out-
put but is delayed by half a clock i ”—_\)
period because SR2 is driven by the /

inverted SR1 clock. This causes the

— 37

positions on SR2 to be equivalent to - ek L el

half positions on SR1. Therefore, SRY SR2 sR3
. .- 1 INPUT - INPUT —1 INPUT

you can consider the SR2 positions as o3 as = as

QY2 Q1%, Q2'%, etc. instead of Q1,

Q2,Q3. .. \__}
Notice on the timing diagram of - o8 J ouTpuT

Figure 4 that the waveform from Q8
of SR1 differs by 1% clock periods  Fig. 5. This circuit provides division by both even and odd numbers, the latter to

from the waveform of Q2 of SR2. a maximum of 15. The arrangement shown divides by 3.
The XOR of these two waveforms is
the third line of Fig. 4 and has the de- Order Back Issues of

sired divide-by-3 frequency of the
clock with a 50% duty cycle.

To divide by other odd numbers,
you can move the feedback connec-
tion to the corresponding Q number

MODERN
n. ELECTRONICS

on SR1 and change the XOR input to THE MAGAZINE FOR ELECTRONICS & COMPUTER ENTHUSIAST: ENTHUSIASTS
the appropriate half position of SR2.

For example, to divide by 5, move the
feedback to Q5 of SR1 and the XOR
input to Q3 (Q2'2) of SR2.

To divide by even numbers, re- Please send me the following issues of Modern Electronics @ $2.50 each:
move the XOR input from SR2 and
tie‘it to the + V supply rail. Place the Month(s) & Year(s):

BACK ISSUE ORDER FORM

feedback position at an output num-
ber on SR1 that is half the divide-by
number. Number ordered @ $2.50 each:
Figure 5 is a complete schematic of Total Payment Enclosed:
a circuit built around shift registers (Check or M.O. only.)
and XOR gates for dividing by odd

numbers up to 15 and even numbers A
up to 32. Notice that XOR gates re- COMPANY (Optional): _
place the inverters and an additional STREET ADDRESS:

SE follows SR1 to extend the division

; TATE: ZIP:
ME CITY: STA .

range.

(Your order muy be tax deductible.)
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Project

Measure High-Frequency

AC Volts

Probe/voltmeter measures rms volts from 10 Hz to
beyond 10 MHZz and also functions as an
amplitude-modulation detector

By Duane M. Perkins

ew test instruments are as sim-
ple in design and easy to use as
the AM demodulator probe.

Consisting of a half-wave rectifier
and low-pass filter, it processesan r-f
input signal to deliver a dc output
voltage that varies with the r-f signal
amplitude. The average dc output
voltage from this setup is proportion-
al to the average ac input voltage.

A demodulator probe is very use-
ful when experimenting with low-lev-
elr-f. It’sa practical necessity for sig-
nal tracing in TV, AM and FM re-
ceivers. The output from the probe
can be fed to an oscilloscope, audio
amplifier or ac voltmeter to let you
see, hear or measure the signal being
demodulated.

Being a very simple test instru-
ment, you can build the demodulator
probe and companion ac rms voltme-
ter described in this article in just a
few hours. It contains only inexpen-
sive and readily available parts that
won’t break the bank.

About the Circuit

Referring to Fig. 1, you will note that
the probe and companion meter cir-
cuits are totally passive. Therefore,
no internal power source is required
for the project. The demodulator cir-
cuit shown at the left is a half-wave
voltage doubler. Its high series resis-
tances assures high input impedance

52 / MODERN ELECTRONICS
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for minimal loading on a circuit be-
ing tested. When the probe is plugged
into the meter circuit shown at the
right, the resistors provide scaling to
give rms voltage readings.

This probe circuit has two princi-
pal advantages. Capacitor C/ blocks
any dc between the probe and the sig-
nal source. Since the signal source
may have a significant dc component
of either polarity, C/ should be a
nonpolarized capacitor. The output
of the probe increases as the load is
reduced and approaches the peak-to-
peak acinput voltage when theload is
on the order of 10 megohms, making
it about 3.5 times as sensitive as when
used with the meter circuit in Fig. 1.

With the probe plugged into the
meter, a significant voltage is
dropped across R/ and R2 as a result

January 1986

of the current required to recharge
C2. The voltage across C2 will peak
at about 80 percent of the rms input
voltage. Trimmer potentiometer R4
is adjusted to calibrate the meter for
rms volts (one-tenth of scale). This
requires that R4 + R5 provide a
series resistance of about 80,000
ohms, which puts R4 at about center
of rotation.

Filter capacitor C2in parallel with
the capacitance of the shielded cable
results in negligible ripple at radio
frequencies (200 kilohertz and high-
er) but ripple increases and average
dc output voltage drops at lower fre-
quencies. However, the probe can be
used to measure very low-frequency
ac voltages simply by connecting a
larger filter capacitor across the
DEMODULATOR OUTPUT terminals in




D1 |
IN34A

c2 |
100pF 7]

1

Ground
clip

DEMODULATOR PROBE

PARTS LIST

C1—1-uF nonpolarized capacitor
C2—100-pF disc capacitor
D1,D2—1N34A signal diode
J1—Subminiature phone jack
M1—1-t0-50-uA meter movement (Radio
Shack No. 270-1715 or similar)
PL1,PL2—Subminiature phone plug
R1,R2—3300-ohm, Y4-watt resistor
R3—47,000-ohm, Y4-watt resistor

R4—50,000-ohm trimmer potentiometer

R5—56,000-ohm, "2-watt resistor

Misc.—Aluminum cigar tube; transistor
socket; pin jacks or S-way binding
posts; miniature alligator clip, prefer-
ably with insulating hood; shielded
cable; utility box for meter movement
Radio Shack No. 270-222 or similar);
terminal strips; epoxy cement; hookup
wire; solder; etc.

é # CLiko [
i

R4 R5
" 50K 56K

]

M1
0-50uA
Demodulator
output

L1

METER C!RCUIT

Fig. 1. Overall schematic diagram of

both basic probe and metering cir-

cuits. Both are completely passive,

eliminating need for internal source

of power. Probe’s high input im-

pedance minimized loading of circuit
under test.

the meter circuit. With a 10-uF
capacitor, calibration remains cor-
rect down to 10 Hz, but below 10 Hz,
the reactance of C/ becomes the lim-
iting factor. Since the polarity of the
output is always positive, C2 can be
an electrolytic capacitor.

Construction

An aluminum cigar tube makes a
good housing for the probe. The
components can be soldered together
to make an assembly that will slip
neatly inside the tube, as shown in
Fig. 2. A %,” subminiature phone
plug cemented into the tip of the tube
can be used to directly contact the sig-
nal source or be plugged into a
matching jack connected to the sig-
nal source.

Drill the hole for the plug just large
enough for a tight fit around the plas-
tic part of the phone jack and apply a
small amount of epoxy cement around
the hole inside the tube. Drillaholein
the end cap for the shielded cable.
There is usually a plastic disk inside
the end cap and a paper liner inside

ALUMINUM CIGAR TUBE

TIP LEAD

C1HR1HR2}-— D1

SHIELD LEAD

To
alligator clip

Shielded cable to P2 j

Fig. 2. Construction detuils for probe portion of project. Note that all compo-
nents are self-supporting and require no other mechanical elements during wir-
ing. When installing circuit inside tube, do not remove paper or wood liner.

the tube. Leave these in to provide in-
sulation and drill a hole in the plastic
disk that will fit tightly around the
shielded cable. Keep the ground wire
with the alligator clip as short as
practical to minimize impedance.
You can mount the meter in any
type of enclosure into which it will
comfortably fit, though the Radio
Shack No. 270-222 plastic case speci-
fied in the Parts List is almost ideal
for the specified meter movement
with a %4 " mini phone jack on one side
and a socket on the other side for ac-
cess to the output signal. In the au-
thor’s prototype two transistor sock-

ets were used for output signal ac-
cess, though you can use pin jacks or
5-way building posts if you prefer.
An external filter capacitor can be
plugged directly into the socket or
jacks. You can mount a terminal
strip on one of the meter mounting
screws to mount R5and R6. Usea 4"
miniature phone plug on the end of
the shielded cable.

Checkout and Use

The two units can be tested with the
output from a low-voltage power

(Continued on page 89,

January 1986 / MODERN ELECTRONICS / 55

&




Construction Project

A Versatile

Security Alarm Controller

System uses ‘‘area-of-value’’ concept to protect
homes/offices and motor vehicles

By F. Dale_Williams

ntruder and theft deterrence has
Ibecome a flourishing business in

recent years. Manufacturers
cater to the marketplace with a
plethora of commerical alarm sys-
tems designed to meet the differing
needs of users whose requirements
range from sophisticated systems
costing $1000 or more to the more
mundane $20 or so bicycle alarm.
The sheer variety of alarm types can
be very confusing when the time
comes to make a buy decision. You
can clear the air by building an alarm
that suits your particular needs, such
as the Versatile Alarm Controller de-
scribed here.

This project’s “‘versatility’’ comes
from the fact that it can be adapted to
provide premises or vehicle protec-
tion with no modification of the basic
circuit.

The controller serves as an elec-
tronic control center that can be ac-
tivated by any type and variety of
sensors commonly used in commer-
cial alarm systems. When tripped, it
completes a circuit to any audible
alerting device of your choice. For
premises protection, it uses the
‘‘area-of-value’’ concept to provide
continuous electronic surveillance of
a selected area or room in which val-
uables are wusually used and/or
stored. By equipping cach such area
with its own separate but inexpensive

alarm, sensitive areas can be pro-
tected without the necessity of com-
plete—and usually costly—full-
premises wiring, as would normally
be the case with commercial alarms.
When used to protect a car, van or
truck, the controller uses the vehicle’s
horn to sound the alert. This elimi-
nates an extra-cost audible alerting
device. In a premises-protection sys-
tem, you can have the alarm generate
unique sounds for different pro-
tected areas. You can do this with
either a combination of bell, siren,
buzzer, Sonalert®, etc., or by chang-
ing the rates at which the audible
alerting device is pulsed on and off.
Operationally, the alarm draws
very little current when in the standby
mode, making it economical to use.
It also automatically resets, with
noncontinuous cycling dependent on
sensor activation. Finally, installa-
tioniseasy to perform, since wiring is
limited to just the protected area.

About the Circuit

In Fig. 1 is shown the entire sche-
matic diagram of the controller. To
keep it universally adaptable to use in
ahome/office or vehicle, the alarm is
powered from a 12-to-13.5-volt dc
source. When power is first applied
to the circuit, by closing keyswitch
S1, the alarm goes into standby.
Power is then routed as needed by
each stage through Q/.
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Transistor Q5 keeps /C2 and IC3
from operating when no intrusion
has been sensed and for 5 seconds af-
ter a sensor has been tripped. This de-
lay prevents the alarm from sounding
immediately when a sensor is activat-
ed. To operate properly, all doors
(when the alarm is used in a vehicle)
must connect to the courtesy- or
dome-light circuit.

Transistors Q2 and Q3 activate the
alarm when the courtesy light in a ve-
hicle is turned on by opening one of
the doors or when a sensor in a prem-
ises system is tripped. When an input
sensor is connected and S/ is set to
on, tripping the sensor causes Q3 to
deliver a turn-on pulse to pin 6 of
ICI. Then IC] operates as a delay
timer that removes supply voltage
from /C2 and IC3 for 5 seconds.

The trigger pulse from Q3 is also
applied through Q4to /C2. After the
5-second delay countdown, reapply-
ing supply voltage causes pin 3 of /C2
to go high and turn on /C3. In turn,
this causes relay driver Q6to conduct
and energize relay K/. When K/’s
contacts close, the alarm sounds.

Timer /C2 maintains supply volt-
age to /C3 for approximately 2 min-
utes, during which time, /C3 pulses
Q6 at a rate of two times per second.
When the 2-minute countdown ends,
IC2 shuts off and the circuit auto-
matically resets itself and is ready for
the next time a sensor is tripped. If
the sensor remains activated, how-
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Semiconductors

D1,D2—1N914 diode

D3—1N4001 or similar 1-ampere recti-
fier diode

ICI thru IC3—555 timer

Q1,Q2,0Q4,Q5,Q6—2N2222 npn trans-
istor

Q3—General-purpose pnp transistor
(Radio Shack No. 276-2034)

Capacitors
€1,C4,C7,C9,C11—0.01-xF disc

PARTS LIST

C2—4.7-yF, 15-volt electrolytic
C3—0.0068-uF disc
C5—470-4F, 15-volt electrolytic
C6—0. 1-uF disc

C8—68-uF, 15-volt electrolytic
C10—0.5-uF disc

Resistors (4 -watt, 10% tolerance)
R1,R4,R6,R11,R15—4700 ohms
R2,R10—1 megohm
R3—1.5ohms

R5,R9—10,000 ohms
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R7—2200 ohms

R8,R12—6800 ohms

R13—1.2 megohms

R14—12,000 ohms

Miscellaneous

K1—12-volt dc spst relay (see text)

S1—Keyswitch (Radio Shack No.
49-515) Printed-circuit board or per-
forated board and solder posts; suit-
able enclosure; sockets for ICl
through 1C3 (optional); machine
hardware; hookup wire; solder; etc.

Fig. 1. Thisis the overall schematic diagram of the controller modulz. Not shown arethe sensor cireuits or hookups,
which are different for home/office and vehicle setups.

ever, the alarm will continue to
sound. (If the sensor is a motion de-
tector, the alarm will recycle 2 min-
utes after the last detected motion.)

Shown in Fig. 2 are two methods
for using normally-closed switches,
such as the magnetic variety com-
monly used to protect windows and
doors, to activate the control module
when they are tripped. In Fig. 2(A),
when all door and window and the

SET switches are closed, the LED
lights to indicate that the system is
ready and the S/ keyswitck (installed
outside the protected area) can be
turned on.

When the alarm control module is
activated and the keyswitch is subse-
quently turned off, it takes a few
seconds for the filter capacitor to
bleed off its charge. Turning on the
keyswitch before the voltage on the

capacitor is allowed to decay acti-
vates the alarm.

Thecircuit shown in Fig. 2(B)isthe
same as that in Fig. 2(A), except that
it uses a switching transistor in place
of the relay.

When using multiple control mod-
ules in separate rooms or areas, the
repetition rate of the pulses from /C3
delivered to A/ (see Fig. 1) can be ad-
justed so that the alarm sound from
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the relay is replaced by a switching transistor to provide the same result.

each area is readily distingishable.
Changing the value of C/ or R10 in
the /C3 circuit alters the repetition
rate at which /C3 pulses K /.

Any of the audible alarm devices
on the market can be used with the
controller. These include audio
transducers, sirens, bells, horns, etc.
Those alarms that require ac line
voltage to operate or draw more cur-
rent than is safe for K/’s contacts to
handle will require an additional
switching relay following the dc relay
specified for K1.

Construction

Circuit board assembly is recom-
mended for this project. You can use
either a printed-circuit board of your
own design or perforated board and
Wire Wrap hardware or solder posts.
In either case, size the board to fit in-
to a standard aluminum or plastic
utility box.

When assembling the board for
home/office use, you can use sockets
for the ICs if you wish, though they
are not really needed. If you plan to
use the control module in an automo-
tive environment, however, do nor
use sockets, since mechanical vibra-

tions may cause the ICs to work
loose. As you wire each component
into place, make sure you observe
proper polarities and orientations.
Double-check before soldering the
connections.

Selection of the audible alarm de-
vice’s relay depends on the device you
use. If K7’s contact rating is insuf-
ficient for the device chosen, follow
this relay with one that has a greater
contact-current rating. If you substi-
tute a different relay for that speci-
fied for K/, make sure Q6 is able to
handle any extra current drawn by
the substitute relay.

When using the controller in a ve-
hicle, wire K1’s contacts parallel with
the vehicle’s horn relay coil, one lead
to the steering-column horn button
wire and the other to —12 volts or
chassis ground, depending on the
make of the vehicle (normally a chas-
sis connection). If your vehicle does
not use a horn relay, you must install
one in the engine compartment. The
relay’s + 12-volt contact goes to the
+ 12-volt horn wire, and its coil ter-
minals connect to + 12 volts and one
contact of K/. The remaining K/
contact then connects to the vehicle’s
chassis ground.

To determine which type of cour-
tesy-light system your vehicle has,
open the dome-light assembly and re-
move the bulb. Use a meter to check
for voltage on both contacts with all
doors closed. If no voltage is present,
the door switch provides continuity
to the + 12-volt side of the electrical
system when a door is open. In this
case, connect a wire between the
ground input of the alarm control
module and the door switch wire that
has voltage on it only when the door
is open.

If voltage is present on the cour-
tesy-light contacts when the doors
are closed, the door switches provide
continuity to chassis ground when
any door is open. In this case, con-
nect between the ground input of the
alarm control module and the door
switch wire that indicates voltage
when all doors are closed. Do not
connect a wire to the unused circuit-
board sensor input. This precludes
stray capacitance from falsely trig-
gering the alarm.

Once you have assembled the pro-
ject and test connected it to its
sensor(s), mount the control-circuit
board inside its utility box, using
spacers and machine hardware. You
can have the wires enter the box
through a rubber-grommet-lined
hole or via an optional screw-type
barrier block. Mount keyswitch S/
wherever convenient outside the pro-
tected room or area in a home or of-
fice on the outside of your vehicle.
Hide all wiring from and to the con-
trol module wherever possible.

In Closing

As you can see from the foregoing,
protecting a home or office or a vehi-
cle from intrustion and theft can be a
relatively simple and inexpensive
proposition. The Versatile Alarm
Controller described here is inexpen-
sive enough to allow you to use
separate and independent systems in
each area to be protected. ME
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Communications

Discover the

“‘Hidden World”’

of FM Broadcasting

Project lets you tune in on SCA subchannels with

(Part 2, Conclusion)

almost any FM-stereo tuner or receiver

By Gary McClellan

ing part, we will tell you how to build,
set up and use the Explorer.

art 1 of this article discussed Constructi
the technical aspects of SCA DSIUECEon

broadcasting and dealt witha  Use of a printed-circuit board is man-
description of the Explorer SCA  datory for this project because of the
adapter’s circuitry. In this conclud- high-gain circuitry that requires tight

Interior view of assembled Explorer shows components
mounted on the pc board, plus how switches, controls and
LED mount on front panel.

Fig. 4. Diagrams illustrate to which points in an FM receiv-

er’sdetectorcircuit to connect Explorer. Ratio detector (A )

appears in older and low-cost newer receivers, quadrature
detector (B) in late models.

IFT i AAA
IF amp 1IN60
+
In =
NGO
* AN\

J) _I_;' | o> — To stereo decoder
B+ /I L?.__)To Explorer

(A) RATIO DETECTOR

IFT
r_('VYY\_
Im CA3089
" ULN2111 | 10r14
PO CA3075 | 8or12
MC1357 lor14

To stereo decoder
1n >— IC
To Explorer

(B) QUADRATURE DETECTOR
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component layout. Also, the board is
used as a heat sink for /C2. Do not ex-
pect this project to work if you plan
to breadboard it. Fither fabricate
your own pc board using the actual-
size etching-and-drilling guide in Fig.
3 or buy one ready for wiring from
the source given in the Parts List.




Start wiring the board by installing
a socket (not the integrated circuit) in
the ICIlocationindicated in the com-
ponents-placement diagram in Fig.
3. Do not use a socket for /C2, since
you want the board to serve as a heat
sink for this device. You will note
that there is no hole in the pc board
for pin 16 of IC2. Therefore, clip off
pin 16 near the body of the IC before
installing it on the board.

Continue wiring the board as
shown, paying careful attention to
the orientations of the diodes, tran-
sistors and electrolytic capacitors.
Also, be sure to wire in the jumper
from one pad labeled J to the other
pad labeled J on the board. Use solid
hookup wire for the jumper.

You have the option of connecting
stranded hookup wires from the pin
holes on the pc board labeled for J/
and J2 to the off-the-board compo-
nents or make the connections via the
J1/P] and J2/P2 connectors Speci-
fied in the Parts List. If you go the
latter route, install the J/ and J2 con-
nectors exactly as shown in the com-
ponents-placement diagram in Fig.
3. Make sure the plastic tabs, indicat-
ed by heavy black lines, are oriented
exactly as shown.

Next, prepare a preferably metal
(to keep interference pickup to amin-
imum) box measuring 4" x 4" x2"
minimum to house the project. A
two-tone box like that shown in the
lead photo will dress up the project
and save you the work of painting it.

Mount the controls on the front
panel via appropriate-size holes; pro-
vide access for the input and wall-
transformer cables through a holein
the rear wall of the box; and drill the
mounting holes for the pc assembly
inthe floor of the box. Line the cable-
access hole with a rubber grommet.
Then use a dry-transfer lettering Kit
to label the controls. Spray two or
three light coats of clear acrylic over
the entire surface of the front panel,
waiting for each coat to dry before
spraying on the next, to provide pro-
tection for the lettering.

Mount S/, R16/52 and R17 (POW
ER switch, VOLUME control/MUTE
switch and TUNE control, respective-
ly) on the front panel. If there is a
connector at the end of your wall
transformer’s cable, cut it off. Then
carefully separate the two cable con-
ductors for a distance of about 4"
and trim Y4 ” of insulation from each.
Twist together the fine wires in each
conductor and sparingly tin.

Strip 1” of outer insulation from
both ends of a 36" to 48" length of
RG-174 coaxial (or shielded micro-
phone) cable. Separate the shield
from the inner conductor at both
ends of the cable, all the way back to
the remaining outer insulation. Then
strip Y4 " of insulation from the inner
conductor at both ends of the cable.
Feed both the transformer and coax-
ial (or microphone) cables through
the rubber grommet in the rear wall
of the box. Tie a knot in the cable pair
about 5” from the inside end to serve
as a strain relief. Connect and solder
the inner conductor of the coaxial (or
microphone) cable tothe HOT and the
shield to the GND INPUT pads on the
pc board. At the other end of this ca-
ble connect and solder a phono jack.
Make sure the inner conductor goes
to the tip contact and the shield goes
to the outer contact of the jack. If
you wish, you can slip onto the cable
a 1” length of heat-shrinkable tub-
ing, make the connections, and then
shrink the tubing around the P3
phone plug and cable.

If you have decided not to use the
J1/P1 and J2/P2 arrangement, cut
nine 4" lengths of stranded hookup
wire. Strip Y% ” of insulation from
both ends all nine wires, twist togeth-
er the fine wires and lightly tin with
solder. Insert one end of these wires
in the JI and J2 holes in the board
and solder into place. The only unoc-
cupied holein this group should be J2
hole 2. Insert one of the transformer
cable’s conductors into this hole and
solder into place.

If you elected to use the J//PI and
J2/P2 arrangements, connect and

Hagppy Birthday, SCA!

The ‘‘hidden’> SCA broadcasts on
FM statiens are now celebrating their
30th birthday. Way back in 1955, the
Federal Communicat:ons Commission
(FCC) authorized SCA transmissions,
zllowing broadcasters to lease their sub-
carriers for broadcasting special-inter-
€st progrems to paying subscribers.

Information on the early technical
details is sketchy, but -t appears that the
tirst use of SCA was to mute the output
of an FM receiver when commercials
were broadcasted. Later on, programs
were brozdcast on a 41-kHz subcarrier.
When stereo entered the picturein 1961,
the subcarrier frequeacy was raised to
67 kHz to avoid interference with the
stereo suocarrier at 38 kHz. Surpris-
ingly, bcth frequencies are still cur-
rently in use, although41-kHzactivity is
as rare zs the few remaining mono-
phonic FM broadcasters.

Today. there are a wide range of users
who lease SCA space. They range from
Muzak, which broadcasts ‘‘mood”’
music for factories, stores and rest-
aurants, to the Phys:cians Radio Net-
wvork, which broadcasts medical news
to subscribing doctors.

solder 4" lengths of prepared strand-
ed hookup wires to all six contacts on
Pl and contacts 1, 3 and 4 of P2. Sol-
der one conductor of the transform-
er’s cable to contact 2 of P2.
Referring back to Fig. 2, connect
and solder the wires coming from the
J1holesontheboard or from J/ itself
to the appropriate lugs on S2, R16
and R!7. Run another 4" stranded
wire from the junction of R16/R16/
P1, contact 5 to a No. 6 solder lug.
Connect and solder the wire coming
from P2 contact 1 or J2 hole 1 to one
lug on S/. Then connect and solder
the remaining conductor of the trans-
former’s cable to the other lugon S/.
Carefully drill a dozen or more %"
or Y% "holes in a circular patternin the
center of the top half of the box to
provide a means for the sound to es-
cape from the speaker. Deburr the
holes and test fit the speaker in the

(Continued on page 90)
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Project

VCR Remote Controller
Is A TV Turn-On

Simple modification lets you use your VCR’s
wireless remote controller to turn on/off power to
any manually-operated TV set

By Charles Nicol III

I recently purchased a videocas-

sette recorder that has a full-fea-
ture wireless remote-control sys-
tem. However, this great conve-
nience was somewhat diminished by
the TV receiver with which [ planned
to use the VCR. It does not have a re-
mote-control capability, requiring
me to still get up from my viewing
chair to turn off my TV set when 1
was finished viewing. To circumvent
this problem, I devised a modifica-
tion of my VCR that would let me
control ac power to my TV receiver.
My solution entails modifying
some of the basic electronics inside
most modern VCRs. If you are faint
of heart or if your VCR is still within
its warranty period, I do not suggest
that you make the modification to be
described. Otherwise, this may be a
practical solution to a problem simi-
lar to mine. To perform this modifi-
cation, your VCR must have on its
rear panel a convenience ac recepta-
cle that is powered at all times, re-
gardless if your VCR is turned on or
off. In addition, you need only three
commonly available electronic com-
ponents.

The Circuit

Shown in Fig. 1 is the circuitry need-
ed to accomplish the modification,
along with instructions on where to

ac receptacle

]
REMOVE |

EXISTING !

ac WIRE

MT‘! |

SC1418

mT2

“TOP VIEW

3

To anode and
cathode of VCR
ON/OFF LED

installit. The main element in this cir-
cuit is the Motorola SC141B triac
(Radio Shack No. 276-1001), which
is triggered by the MOC3010 optical
triac trigger (Radio Shack No. 276-
134). The 180-ohm resistor simply re-
duces the 117-volt ac line power to a
safe level for the triggering device.
The triac operates as a bidirection-
al thyristor that can be gate triggered
to be fully on or fully off (in this ap-
plication). The SC141B in this circuit
is rated at 200 volts, 6 amperes with
proper heat sinking. It is ideal for
switching ac voltages. In the Fig. 1
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Fig. 1. This is the full schematic diagram of circuitry re-

quired to perform the VCR modification described in the

text. Note that only three components are required, all in-
expensive and readily available.

circuit, it is used to switch on and off
the ac voltage to the receptacle on the
rear panel of your VCR.

As shown in the diagram in Fig. 1,
inside the MOC3010 optical triac
trigger are a gallium-arsenide infra-
red emitting diode that is light cou-
pled to a silicon bilateral switch. It
takes a forward current of between 5
and 15 mA for the internal IR diode
to trigger the bilateral switch. (For a
slight increase in cost, the MOC3012,
which triggers at 5 mA, can be substi-
tuted for the MOC3010.)

Triggering of the MOC3010 is ac-




complished by passing a current
from the VCR’s POWER LED
through its internal IR diode. When
the LED is on (indicating power is ap-
plied to the VCR), current flows
through the internal LED and trig-
gers the built-in triac. Thisin turnap-
plies a voltage to the triac’s gate ter-
minal, triggering it on and applying
full 117 volts ac to the VCR’s acces-
sory receptacle.

Installation

A 2" x 1”perforated board is of suf-
ficient size to accommodate the triac,
triac driver and resistor. A socket is
recommended for the triacdriver. In-
stall a pair of solder pins on the board
near the triac’s MT1 and MT2 (main
terminals | and 2) terminals. Wire the
components together on the under-
side of the board, using solid hookup
wire for all interconnections except
those from the triac’s MT1 and MT2
terminals. Use heavy-duty stranded
wire for these interconnections. Then
connect and solder appropriate
lengths of the same stranded wires to
the solder pins on the top side of the
board. Solid 22-gauge hookup wire is
sufficient for interconnections be-
tween the triac driver and VCR’s
POWER LED. Clip a Radio Shack No.
276-1367 heat sink onto the triac.
Installation of the circuit requires
that you open your VCR’s cabinet to
gain access to the connection points.
Before you proceed, however, make
sure that the VCR’s power cord is un-
plugged from the ac line. Once the
cabinet is opened, determine the best
procedure for accessing the ac recep-
tacle’s wiring and the connection
points to the POWER LED.
Determine where you will mount
the board, selecting a location where
it will not interfere with the VCR’s
electronics or mechanical elements.
Mount the board with the aid of one
or two sets of machine hardware and

spacers.
Next, loosely twist the solid wires
coming from the triac driver and

route them to the POWER LED. Make
sure that these wires do not interfere
with the elements inside the VCR.
Tack-solder the wires to the appro-
priate terminals on the LED. Then
cut through the wiring to one of the
lugs of the ac receptacte and strip %"
to % " of insulation from the cut ends.
Tightly twist together the wires from
MT?2 of the triac and the wire con-
nected to the lug of the receptacle and
secure the connection with a wire nut.
Do the same with the MT1 wire and
the wire formerly connected to the ac
receptacle’s lug.

Checking it Out

Plug your TV receiver’s power cord
into the VCR’s accessory receptacle
and the VCR’s power cord into an ac
wall outlet. Turn on your TV set and
then your VCR. The latter’s POWER
LED should light and then, after a
short interval, a picture should ap-
pear on your set’s screen (you should
hear sound immediately) if every-
thing is okay. Then step across the
room and turn off and then on and
off again the VCR with its remote
controller. The VCR and TV receiver
should both turn off, on and then
off, signalling that everything is op-
erating as it should.

Once you are satisfied with the
modification’s operation, discon-
nect power to the VCR and reassem-
ble its cabinet. Then make all cable
connections between VCR and TV
receiver and antenna. Plug the
VCR’s power cord into the ac line,
and your system is ready for use.

In Conclusion

It should be noted that various makes
and models of VCRs are different
and that you may have to do someim-
provising to take advantage of the
modification described here. For ex-
ample, your VCR may not even have
an accessory ac receptacle on its rear
panel. In this case, you would have to
install one. ME

NEW LITERATURE

Soldering Iron & Accessories Catalog.
Miniature precision soldering irons, more
than 40 different interchangeable slide-
on tips and soldering accessories are de-
scribed in a new catalog available from
M.M. Newman Corp. The 8-page Antex
Soldering Irons and Accessories Catalog
contains full specifications for five
models of soldering irons and a tempera-
ture-controlled soldering station. For a
free copy, write to: M.M. Newman
Corp., Marketing Dept., P.O. Box 615,
Marblehead, MA 01945.

Personal Computer Catalog. Contained
in 64 colorful pages of a new catalog from
Black Box Corp. are descriptions of more
than 200 add-on communication prod-
ucts for owners and users of personal
computers. Product coverage includes:
integrated voice/data devices, modems,
switches, protocol converters/terminal
emulators, optimizations devices, cables,
security and electrical equipment and ac-
cessories. Each section of the catalog is
color-coded for quick look-up of specific
product category. For a free copy of
“The Personal Black Box Catalog,”
write to: Black Box Corp., P.O. Box
12800, Pittsburg, PA 15241.

Linear & Interface Selector Guide.
Motorola’s new 76-page selector guide
provides summary data on all current lin-
ear and interface ICs, including a new sec-
tion on telecommunications devices. It
has been revised to include updated infor-
mation on the company’s line of linear
ICs, including analog, power-supply,
consumer, automotive and communica-
tions circuits. A free copy of the ‘‘Linear
and Interface Integrated Circuits Guide”’
(No. SG96) can be obtained from any
Motorola distributor or by writing to:
Motorola Semiconductor Products Inc.,
P.O. Box 20912, Phoenix, AZ 85036.
All About Disks Booklet. A 32-page illus-
trated booklet from Fuji, titled ‘“The
Floppy Disk Story,” introduces com-
puter users of all ages to the floppy disk.
It traces the adventures of two inquisitive
youngsters who experience various €n-
counters of the floppy kind and discover
the inner workings and proper care of
floppy disks and the key to safe storage
and retrieval of data. The booklet details
10 Tips on Handling a Floppy Disk”
and concludes with a brief glossary of
technical computer terms. For a free
copy, write to: Fuji Photo Film, Promo-
tion Dept., P.O. Box 9870, Westerfield,
CT 06109.

Tl @
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New Products

Helpful Electronic Aids

Here are some interesting products that
can be very helpful to many clectronics
and computer enthusiasts. Two solve
tricky problems, one in ac power-line
monitoring and the other in computing.
The remaining two items fall into the
*“Why didn’t I think of that?”’ category.

Printer Adapter Kit

From L-Comn Duta Products (1755 Os-
good St., N. Andover, MA 01845) comes
a really useful do-it-yourself printer
adapter kit that lets you custom interface
Centronics parallel printers to a serial in-
terface. The kit contains a pre-assembled
DB-25 RS232 connector to which are at-
tached 25 ““flying”’ leads. The leads have
pretinned ends for fast, easy soldering to
the mating 36-pin Centronics connector
as required by your printer. Whatever
leads aren’t used during configuration
are simply clipped off or jumpered.
When you finish soldering your re-
quired wiring pattern, you place the con-
nector assembly inside the two halves of
the plastic cover and snap closed. That’s

L-Com printer interface “‘customizer.”’

allthereistoit. All necessary polarization
hardware is provided in the kit.

Cost for the printer adapter kit is
$24.95, whichisalot Iess than what you’d
have to pay for a« commercial cable.

Ac Power Line Monitor

If you have an oscilloscope, you don’t
need an expensive power-line monitor to
safely observe the current waveform of
loads on the line. With the Line Viewer
103 from Oneuc Corp. (2207 Lakeside
Dr., Bannockburn, IL 60015) you can
view the power-line waveform. Further-
more, an optional Current Viewer Adapt-
er Kit lets you observe the current wave-
form while simultaneously viewing nor-
mal- and common-mode noise.

Teamed together, the Line Viewer 103
and Current Viewer Adapter Kit can
serve as an cconomical monitoring sys-
tem for diagnosing power problems and
determining the eftectiveness of power
conditioners. Also, the current viewer
helps identify operational problems due
to ground current.

The Current Viewer Adapter Kit (also
available separately from the Line View-
er) comes with a break-out cable that
gives easy access to the three ac conduc-
tors, aclip-on current probe and a termi-
nating adapter.

Now Why Didn'tI...?

Twist a strip of spring steel into a kinky
shape and what do you have? Answer: A
unique spring clip that securely mounts
flat semiconductors to extruded heat
sinks without the need for additional
hardware. This is just what Aavid Engi-
neering, Inc. (One Kool Path, P.O. Box
400, Laconia, NH 03247) has done. The
5330-33 heat-sink/clip arrangement is
specifically designed for use with tab-
mount, plastic-case semiconductors.
Using the Aavid system, the spring-ac-
tion clip is said to eliminate the problem
of gaps when the machine hardware that
holds the semiconductor to the heat sink
is too tightly torqued. The spring-action
clip applies even pressure to the semicon-
ductor to improve heat dissipation by

Oneac power-line monitor for scopes.
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providing maximum metal-to-metal ther-
mal contact between heat sink and semi-
conductor tab.

Aavid’s heat-sink/clip system isn’t ex-
actly a home experimenter’s way to go—
not unless you’re willing to buy 1000 units
at a time. Manufacturers of electronic
products will find them interesting, how-
ever, since they cut assembly time and re-
duce labor costs.

If you use a bar-code reader or a light
pen, you needn’t run the risk of damaging
it by laying it down on your work surface.
Holster it in Neonic Design’s (P.O. Box
1067, Maitland, FL 32715; Attn. Bruce
McPherson) handy ‘“Wand Holder."”
With the Wand Holder, you can store
your reading device in a manner that per-
mits easy retrieval and immediate use.

The Wand Holder, made from a tough
thermoplastic, can be mounted in a varie-
ty of positions and is furnished with a
sponge rest-pad that resists skidding and
won’t mar surfaces. For permanent loca-
tions, you can affix to the bottom of the
holder a supplied adhesive disc or screw-
mount it within easy reach of where you
work. An optional weighted base is also
available. Cost of the Wand Holder is
only $10.35.

—Alexander W. Burawa

Aavid Engineering no-screw heat sink.

Neonic Design bar-code wand holder.
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QUALITY ETCHED PC BOARDS
IN LESS THAN 5 MINUTES.

Convenient ecoromical, high quality production of 12"x12"
panels is obtained using Kepro's Bench-Top Soray Etcher, only
$765 Kepro-the one stop source for all your rototype and
Short Run PCB needs.

O
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Kegro Circui- Systems, Inc.

Write for full line catalog or call
1-800-325-3878 © 1-314-343-1630 (Missouri)

630 Axminiszer Drive ® Fenton, MO 63026-2992

CIRCLE 32 ON FREE INFORMATION CARD
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Experimenting with CW Laser Diodes (Part 2)

By Forrest M. Mimms II1

The new generation of highly coherent
CW (continuous wave) laser diodes de-
signed primarily for use in audio-disc
players opens up many fascinating appli-
cations. Only a few years ago, laser
diodes with the coherence properties of
these new devices cost many hundreds or
even thousands of dollars. Now such las-
ers can be purchased in single quantities
for as little as $26 each, a price that is like-
ly to fall even more in coming years.

In Part 1 of this column, I described the
operation of these new highly-coherent
CW laser diodes. I also discussed in some
detail the handling, operation and safety
precautions associated with their use, and
I presented the construction details for a
miniature laser diode pulse transmitter.

In this column I’ll describe how to
operate in a continuous mode CW laser
diodes that are equipped with a monitor-
ing photodiode. I’ll also described in
detail the construction of two different
CW laser-diode illuminators and a por-
table battery pack suitable for operating
them. Finally, I’ll discuss some applica-
tions for these amazing new lasers.

Operating Precautions

Being a frequent user and sometimes zap-
per of laser diodes since 1967, I’ve learned
firsthand that it is absolutely essential to
be aware of the idiosyncrasies of these
fascinating devices before attempting to
use them in actual circuits. You must also
be aware of the possible safety hazards as-
sociated with their use. Both these topics
were covered in detail in Part 1 of this col-
umn. It is important that you review that
information before you attempt to work
with actual laser diodes.

A summary of the various precautions
associated with the use of CW laser
diodes is included here. This summary,
however, is not a substitute for the de-
tailed precautions given in Part 1 or those
given in the descriptive literature for a
particular laser diode.

Handling precautions:
(1.) CW laser diodes are susceptible to
damage from electrostatic discharge and
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Fig. 1. Constant-output continuous-

wave laser-diode driver circuit.

must be stored and handled like MOS
semiconductor devices.

(2.) Avoid touching or scratching a
laser diode’s glass window. Should it be-
come dusty, clean it with a cotton swab
soaked in ethanol.

(3.) Never solder, cut, drill or machine
a laser diode package.

Operating precautions:

(1.) Never connect the probes of a mul-
timeter across the leads of a laser diode.

(2.) Always observe polarity when con-
necting the leads of a laser diode.

(3.) Never connect a CW laser diode to
a battery through a series resistor. In-
stead, use a current driver circuit or IC de-
signed for laser-diode operation.

(4.) Never connect a CW laser diode di-
rectly to the leads of a line-operated pow-
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er supply. Voltage spikes generated when
the supply is switched on can destroy the
laser.

(5.) When testing or troubleshooting a
laser-diode drive circuit, use great care to
avoid shorting the leads of the laser to
other circuit leads.

(6.) Always use the minimum heat sink-
ing recommended by the manufacturer.

Safety Precautions:

(1.) Avoid staring at the raw beam from
a low-power (> S-milliwatt) laser diode
closer than arms length.

(2.) Never stare at the beam of a laser
diode whose emission has been focused
into a narrow beam by a lens.

(3.) Never point the beam from a colli-
mated laser diode toward the eyes of on-
lookers or toward specular surfaces that
might reflect it toward you or others.

(4.) Observe the beam from a laser
diode with an infrared image converter or
infrared phosphor screen. You can safely
observe the visible red beam from CW
laser diodes that have a wavelength of 780
nanometers by projecting their beam
toward a white card (matte, not glossy,
surface) in a dark room.

These safety rules must be viewed with
common sense in mind. For example, the
collimated beam from a 780-nanometer
laser diode can be safely viewed from a
distance, but only if the beam has ex-
panded so that only a small fraction of the
light can enter the pupil or your eye.

For additional laser safety informa-
tion, obtain a copy of ‘‘Performance
Standards for Laser Products’’ (21CFR
1040) from the National Center for De-
vices and Radiological Health (8757
Georgia Ave., Silver Spring, MD 20910)
and ‘“ANSI Standard for the Safe Use of
Lasers’’ from the American National
Standards Institute (1430 Broadway,
New York, NY 10018).

Constant-Output
CW Laser Drivers

Fig. 2. An improved drive circuit.
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The optical output of a laser diode in-
creases as temperature decreases. Many
different circuits have been developed
that monitor the optical output from a
laser diode and then regulate the drive
current so that the output remains con-
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John J Meshna Jr., Inc.

19 Allerton Street x Lynn, Ma. 01904 % Tel. (617) 595-2275

PORTABLE COMMUNICATIONS TERMINAL
with Built In Modem! iEcpiong Nobiploulsd

These are hrand new, portable communications terminals made by
Lexicon, complete with a 40 character LCD displav. The origina!
model no. was Lex 31. This is a great tool for off line text editing,
uploading and downloading of text to various computers as well as
a professional device for communications w/data banks such as Dow
Jones, Compuserve, the Source, electronic mail systems, computer
board message systems and other comm. oriented services. Some of
the various IC’s in tis machine are a text editor, time of day clock
with alarm, calculator, 14K RAM text space with battery backup
and 16K ROM.

The MODEM has the following features: 300 BPS asynchronous,
full dupléx, answer or originate, modem (Bell 103) which can be
used with standard touch tone or rotary telephones. An Acoustic
coupler is NOT necessary, but may be used via the 5 pin DIN
socket if so desired. The LCD display uses upper and lower case
characters with descenders. The standard QWERTY keyboard even
has a JELP key. Comes with AC adapter, battery backup, telephone
cable and instruction book. Actual weight is oniy 2 Lbs, and the
measures only 10.6" x 5.26' x 1.75"". Limited quantity - these
should sell out fast, so order early |

Shpg Wt. 3 Lbs. SPL-158A-41 $100.00 ea., 2/$190.00

HIGH VOLTAGE HeNe LASER POWER SUPPLIES

We have 2 different helium neon laser supplies whieh will
run tubes of up to 2 mw. output. The 12 vdc input model
B puts out 8 Kv min. starting voltage, 1.25 Kv cont. duty @
. 6.5 ma. The 115 vae input model puts out 8 Kv min. star-
| ting voltage, 1.5 Kv eont duty @ 6.5 ma. An external bal-
. last is required for either unit Both are high reliability,
moisture proof, sealed units. 12 v unit-- 3'"x 1.5"'x 1”.
115 v unit 5”x 2”'x 1”°. New. Please eall us for your OEM

“CrimeStopper’” ULTRASONIC ALARM SYSTEM

Ali-in-One Unit: Sensor, Aurlible Alarm & Flashing Visuat Alarm!

EBI stats’ show most home and property crimes are committed by
youthful amatuers. Unexpected alarms and lights can be the most
effective deterrents to these intruders. The Crimestopper gives you
both a startling high intensity sound alarm and a bright strobe light
to alert you and to frighten away intruders. The self contained unit
produces an ultrasonic beam that covers an adjustable area of
approximately 500 square feet. When the sound wave pattern is
not disturbed, the unit remains silent. However, when a movement
breaks the silent sound wave pattern, both the sound alarm and

the strobe light are activated. Features - manual or auto reset,
range control; operation on house current or gV battery; auto
matic switch over to battery back-up if house current fails; delay
exit and entry; and simple operation. Comes with warning stickers
and booklet covering operating instructions and security tips. New,
nicely packaged in orignal factory boxes. Makes a nice gift for
someone you love, or for yourself.

Shpg Wt. 4 Lbs. SPL-154A-41 $40.00 eca.

Free 72 page catalogue available or send $1.00 for 1st | Phone {617} 595-2275 to place your order by phone.
class service to P.O. Box 8062ME, E. Lynn, Ma.01904.  BMC, VISA, or American Express charge cards accepted.

CIRCLE 96 ON FREE INFORMATION CARD

"k requirements, We ean eustom design to your specs.
12 vde unit 6 oz. SP- 132A $65.00
115 vac unit 7 oz. SP-133A $70.00
[

LASER!
In
Compact
Portable
Package

We have had developed for us a very compact, lightweight (1.5 Lb.)
Helium Neon laser. Our laser uses HeNe tubes of approximately
2mw. It comes ready to run on rechargeable nickel-cadmium batter-
ies. Some of its many uses are: aligning more advanced systems;
special effects; holography; low altitude cloud illumination; optical
studies: non-destructive testing; simulated weapons fire; faser gun
sighting; seismic research; tunnel construction; trench cutting,

pipe laying; interferometry; intrusion detection and many more h

uses. Each one comes with a 90 day warranty. Shpg. Wt 2 Lbs.
SPL-157A-41 $275.00 each

Quantity Discounts Available. Dealer Inquiries Welcome. b

Warning & Diselaimer: This laser may be hazardous to heatth &

life. DO NOT under any circumstances aim or point this device at
any human being or animal. DO NOT attempt to open this sealed
unit. High voltages are used which can be lethal if mishandled or
otherwise improperly used. Neither John J. Meshna Jr., inc. or

any of its employees is liable for damages or injuries due to mis-
interpretations of directions or misapplication of the device or its
instructions. Prototype shown. Actual unit may differ from picture.

INFRA RED VIEWER Comes reaay to rur.
Permits viewing in the dark approx. 100 feet. To view further
you require a more powerful external IR source. All you need
to operate is to purchase a common 6 volt lantern battery or
any 6 volt DC source. The one source operates both the IR lamp
and required voltage for the IR viewing tube. This unit similar
to the older model but has been made more compact by populat
demand as well as lighter in weight. Comes with a general purp-
ose lens fitted and calibrated. You can have a lot of fun with
this as well as serious scientific business. Ideal for security as
well as discriminating forgeries & changes in documents. Will
show up forgeries in painting. Used for laser alignment. A
valuable tool to possess. {shown w/o handle, but ineluded w/ unit)
Shpt. Wt. approx. 5 Lbs. SPL-338-20 $220.00

6V, 9AH Gell Battery for above,

Shpg. Wt. 6 Lbs. SPL-294-19 $11.00
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stant. Among the simplest such circuits
are a pair of laser-diode driver chips made
by the Sharp Corp. (10 Sharp Plaza,
Paramus, NJ 07652) and available from
Sharp distributors.

Figure 1 shows how one of the Sharp
chips, the IR3C01, is used in a practical
circuit. This chip is supplied as an 8-pin
mini-DIP and costs only $1.18 in single
quantities.

Referring to Fig. 1, note how the in-
ternal monitor photodiode installed in
the laser package is connected to the
IR3CO1 to form a closed-loop feedback
system. The current output terminal of
the IR3CO1 (pin 1) is connected to the
anode of a CW laser diode through series
resistor R2. Though the chief function of
R2isto limit the current through the laser
diode, it can also be used to monitor the
current flowing through the laser.

Potentiometer R/ controls the current
delivered to the laser at pin 1. When the
circuit is operated with a new laser for the
first time, R/ should be adjusted for its
highest resistance. Asthe resistance of R/
isdecreased, the current from pin I will be
increased.

Pin 5 permits the laser to be gated on or
cff. When pin 5 is connected to + 5 volts,

the laser is on. Connecting pin 5 to
ground switches the laser off.

The chief drawback of the Fig. 1 circuit
is that it requires supplies of + Sand — 12
volts. Sharp has recently announced a
new laser-diode driver chip, the IR3C02,
that operates from supplies of +5 and
— 5 volts. Figure 2 shows a working cir-
cuit for this new chip. Other than the
change in the negative supply voltage, the
circuit is very similar to the one in Fig. 1.

The IR3CO01 is available both in 8-pin
mini-DIP and miniature surface-mount
packages. Thus far, I have been able to
order only the surface-mount version and
have not yet assembled a working circuit
using the IR3C02. However, 1 have as-
sembled several different CW laser-diode
circuits using the IR3COI driver, two of
which are described next. Since these cir-
cuits bothrequire + 5and — 12 volts, you
may prefer to wait for the IR3C02 to be-
come available, since it requires a supply
that delivers only +5 and -5 volts.

Suitable CW Laser Diodes

Both the IR3COI1 and IR3C02 will drive
any of the laser diodes currently available
from Sharp. The least expensive such las-
ers are the L T020MC and the LT022MC.

Fig. 3. Laser-diode illuminator installed on battery pack.
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Both devices cost only $26 in single quan-
tities. These lasers have a typical output
power of 3 milliwatts and emit radiation
having a wavelength of 780 nanometers at
the far end of the visible spectrum.

The LT020MC is a single-mode, highly
coherent laser designed for general use.
Applications include measuring instru-
ments, communications, readout de-
vices, etc. The LT022MC is a low-noise
device specifically designed for use with
compact disc players. The output from
CW laser diodes can fluctuate (become
noisy) when some of the radiation is re-
flected back into the laser by the highly
reflective surface of a compact disc. One
way toreducethe effect of external reflec-
tions is to slightly increase the thickness
of the pn junction region so that several
longitudinal modes, each having a slight-
ly different wavelength, can propagate
within the laser.

A Laser-Diode Battery Pack

Both the laser illuminators described
below are best powered by batteries. Fig-
ure 3 is an outline view of a compact bat-
tery pack you can assemble from two bat-
tery holders available from Radio Shack.

The battery pack shown in Fig. 3 pro-
vides +5.4and — 12 volts and is intended
for use with the IR3CO1 driver chip. The
— 12-volt supply is obtained from two
6-volt lithium or silver-oxide cells (PX28
or similar) installed in series in a single
AA penlight cell holder. The 5.5-volt sup-
ply is provided by four AA penlight cells
in series. A IN914 diode drops the voltage
from 6 volts to about 5.4 volts. Penlight
cells are used for this supply since it must
provide 50 to 65 milliamperes of current.

The two battery holders are fastened
together with 2-56 hardward or plastic ce-
ment and then wired as shown in Fig. 3. A
stereo phone plug serves as the power out-
put connector. CAUTION: When the bat-
teries are installed, slip the end of the
phone plug into a piece of plastic tubing
to prevent an inadvertent short.

Miniature Collimated
CW Laser System
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Figure 4 is a drawing of a miniature CW
laser-diode illuminator | have assembled.




Though I used an IR3CO1 driver chip, an
IR3CO02 can be used instead.

A clear plastic box measuring2” x 1" x
% " will house the entire system. Suitable
boxes are available from arts and craft
stores and specialty shops. The circuit is
assembled on a perforated board measur-
ing 2" 1%".

Potentiometer R/ is a miniature 100K
cermet trimmer (No. Q0G15) available
from Digi-Key (P.O. Box 677, Thief
River Falls, MN 56701). Other trimmers
can also be used (see the next transmitter),
but this particular one is very compact.

Figure 5 shows how the circuit board is
connected to the dpdt power switch and a
miniature stereo jack that serves as a
power connector. Use wrapping wire to
make the connections between the circuit
board, switch and jack.

The prototype illuminator I assembled
uses a Sharp LT0O20MC laser diode. Re-
ferring to Fig. 3, observe how thelaser fits
snugly in the end of a solderless Push-F-
Type RGS59/U television coaxial cable
connector, such as Radio Shack’s No. 278-
215. At least two different versions of this
connector are available. For best results,
use thelonger and saw of f the knurled end
just beyond the internal collar.

The sawed-off RG59/U connector fits
nicely within a % " length of 7" inside-
diameter brass tubing available from a
hobby shop. A 10 mm-diameter lens with
a 10-to-15-mm focal length will fit inside
this tube. The lens should be held in place
by a pair of rings cut from %" outside-
diameter brass tubing slipped in the end
of the larger tube. Figure 3 shows how the
lens fits between these two rings. Suitable
lenses are available from Edmund Scien-
tific (101 E. Gloucester Pike, Barrington,
NJ 08007).

Carefully insert the laser into the ex-
pansion end of the RG59/U connector.
The opposite end of the connector is then
slipped into the brass lens tube. The con-
nector and lens tube double as a heat sink
for the laser.

cAUTION: The laser diode may be de-
stroyed by electrostatic discharge.
Ground your body to remove any resi-
dual charge before touching the laser.
(Touch a cold water pipe or the metal case
of a grounded electrical applicance.) Be-
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Fig. 4. Miniature collimated CW laser-diode Hluminator.

fore installing the laser diode and switch-
ing the circuit on for the first time, use a
multimeter to determine which direction
to rotate RI’s wiper to give the highest
possible resistance. Trimmer R/ must be
set for highest resistance before the laser
is installed.

Figure 6 shows the pin outline of the
laser diodes made by Sharp. Being sure to
follow the precautions given above, at-
tach lengths of color-coded wrapping
wire to each of the three leads of the laser
diode. If you use a wrapping tool, be sure
none of the free ends of the wrapped con-

Fig. 5. Power switch and power Jjack wiring details.
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Fig. 6. Package design of Sharp LT-020MC laser diode.

nections can short against each other! If
you use a soldering iron, make sure it
doesn’t expose the laser to line voltage.

Double check all the wiring connec-
tions for possible errors. Also, again
make sure R/ is set to give a resistance of
100K. Finally, make sure the power
switch is in the OFF position. You are now
ready to connect the battery pack to the
laser for initial current adjustment.

Spread the various portions of the cir-
cuit slightly outward on a nonconductive
surface. Plug the power pack plug into
the circuit’s power jack. Then connect
the probes of a multimeter across R2, us-
ing great care to avoid touching any other
leads or parts of the circuit.

Refer to the data supplied with the laser
connected in the circuit to determine its
threshold and operating currents. Use
Ohm’s law to calculate the voltage across
R2 that will coincide with the desired op-
erating current.

For instance, one of my lasers has a
threshold current of 48 milliamperes and
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an operating current (for 3 milliwatts out-
put) of 60 milliamperes. To be on the safe
side, | operate this laser at a forward cur-
rent of 55 milliamperes. According to
Ohm’s law, the voltage across R2 equals
the current through R2 times its resis-
tance. Therefore, foracurrent of 55 milli-
amperes, the voltage across R2 should be
0.055 ampere times 22 ochms which equals
1.21 volts.

After you calculate the voltage across
R2 for your laser, switch on the power to
the circuit. Then gradually lower the re-
sistance of R/ until the voltage across R2
begins to approach the value calculated.
Very carefully continue adjusting R/ un-
til the desired voltage is reached.

To verify that your laser is lasing, place
a white card near the lens and switch off
the room lights. If the room s sufficiently
dark, you should see a dim but distinct
red spot on the card. Switch off the laser
and remove the battery pack plug. Then
form holes in the plastic box for the lens
tube, switch and power jack and carefully

install the circuit inside the box. Before
again operating the system, inspect the
circuit for shorts or broken wires.

Adjusting the lens to provide the tight-
est possible beam is difficult if you don’t
have access to an infrared image con-
verter or a closed-circuit TV camera that
is sensitive to near-infrared. In either
case, point the lens tube toward a matte
white surface and move the RG59/U con-
nector back and forth slightly until a spot
about the diameter of the lens is formed.
Then move the card farther away and re-
peat the adjustment until the spot is again
about the size of the lens.

If the RG59/U connector is difficult to
move, try moving the lens itself by chang-
ing the position of the rings that hold it in
place. After you have adjusted the lens
for the tightest possible beam, you may
want to secure the lens tube and its lens
with a small drop of cement.

Be sure to allow plenty of time for the
focusing procedure. The beam from the
prototype circuit is only about 10 inches
across at a distance of 436 feet. From this
distance onadark night, the laser appears
as avery bright red light in the distance. It
is particularly spectacular when viewed
with an image converter. CAUTION: Never
view the collimated beam from the laser
unless it has spread to a safe viewing size.

Miniature Uncollimated
CW Laser System

Some applications for CW laser diodes
require that the uncollimated beam be
available. The laser system in Fig. 7 ac-
complishes this purpose. Circuitry, wir-
ing details, and adjustments are identical
to that of the previous system.

The absence of alens system is the only
significant difference between the system
in Fig. 7 and the one in Fig. 4. Therefore,
itis essential to provide a heat sink for the
laser diode when the unit is in operation.
Sharp recommends a piece of aluminum
or copper measuring 20X 30 x 2 mm for
its higher power lasers that operate at a
current of about 100 milliamperes. The
LT020MC and LT022MC operate at a lit-
tle over half that current, so less heat sink-
ing is necessary.

Several heat-sink options are available.




Finned heat sinks designed to fit on a
TO-5 transistor case can be used. So can
an RGS59/U connector, though long ver-
sions of this connector may have to be
sawed off as described above to give full
access to the laser beam.

CW Laser Applications

The collimated laser in Fig. 4 can be used
for many of the experiments and demon-
strations for which helium-neon lasers
are ordinarily used if you have access to
an image converter. Since the light is
highly coherent, you can use the laser in
conjunction with a simple interferometer
to create interference patterns. With such
a device, you can detect movements of
less than half the 780-nanometer wave-
length of the laser.

The uncollimated laser in Fig. 7 can
also be used for many experiments that
usually specify a HeNe laser. Since the
fan-shaped beam is very uniform, it
should be possible to make holograms us-
ing this laser. Another possibility is fiber-
optic sensors that require a coherent light
source for proper operation.

Figure 8 shows a very simple way to
connect a plastic multimode plastic fiber
to the laser in Fig. 7. For best results, use
the RG59/U solderless connector like the
one illustrated. (The long version of this
connector is used for the laser in Fig. 4.)
Cut the end of the fiber with a hobby
knife and polish it with ultra-fine sanding
paper. If the fiber is jacketed, remove a
portion of the jacket(s) as shownin Fig. 8.
Otherwise, wrap an inch or so of plastic
tape around the fiber a short distance
from its polished end.

Insert the end of the fiber into the large
end of a plastic wall anchor previously
trimmed to fit inside the threaded end of
the coax connector. Twist the anchor
firmly to secure the fiber in place. Ideally,
the fiber should be perfectly centered in
the hole inside the connector. When the
laser is inserted into the open end of the
connector, its window should just touch

the end of the fiber.
Coherent light passing through a multi-

mode fiber encounters considerable
interference. The result is a microscopic
pattern of speckle at the output end of the
fiber. If the end of a fiber connected to
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Fig. 7. Miniature CW laser-diode source.

the laser in Fig. 7 is caused to illuminate
the lens of a phototransistor connected to
the input of a high-gain audio amplifier, a
speaker connected to the amplifier’s out-
put will emit a low hiss if the fiber is per-
fectly motionless. If, however, the fiber is
barely moved, the interference pattern
will move also and the speaker will emit a
different sound.

Depending upon the degree of move-
ment, the sound may range from a quiet
““pock’’ to crashing twangs and drum-
like sounds. The fiber is so sensitive that
this system will respond toa puff of air! A
level-detector connected to the amplifier
will allow an alarm to be triggered when
the signal from the fiber exceeds a preset
level. Used in this mode, the fiber could

be concealed under a carpet or even
buried in a driveway and used to detect
the presence of visitors or intruders.

Going Further

The applications for the CW laser-diode
circuits presented in this two-part column
are limited only by your application.
Pulsed lasers are ideal for communica-
tions and instrusion alarms. CW lasers
are well-suited for interference experi-
ments, holography and fiber sensing. If
you wish to know more about lasers and
laser diodes in particular, visit any good
technical library and begin exploring the
many books and technical papers on this
fascinating subject. ME

Fig. 8. A simple laser-optical fiber coupler.
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More on laser printing and bar codes, how stream
gauges work, 256K RAM upgrades, and
understanding ASCII control codes.

By Don Lancaster

Laser printers are such a major break-
through in personal publishing power
that there is absolutely no way they can be
ignored. To quote the obvious: ‘“The
power of the press lies in owning one.”’
Yes, their prices are still a tad on the steep
side. But prices are dropping dramatical-
ly, and there are unlimited opportunities
out there. These opportunities include
both custom local printing, as well as
showing others what can be done with
these landmark products. I’ve got a free
demo pack showing that I'd be pleased to
send you. Just call or write.

Here’s a little more info on bar codes,
over and above what we looked at two
months ago. There’s apparently a maga-
zine called Bar Code News. They have
separately published a book called “An
Introduction to Bar Code Technology”’
that sells for $16.95. Authors are Craig
Harmon and Russ Adams.

Another new book I just received is
called The Commodore Ham’s Compan-
ion, self-published by Jim Grubbs (L9E1)
at Q-Sky Publishing. Included are lists of
suppliers, organizations and magazines
of interest to both ham radio operators
and Commodore owners.

On to this month’s goodies . . . .

How does a Stream
Gauge Work?

Ben is the honcho at our local United
States Geological Survey (USGS) office.
Every once in a while, he calls with an of-
fer I just can’t refuse. Such as “‘Let’s go
to Lower Eagle Creek for the day.”’

You see, it is Ben’s job to maintain the
stream gauges that accurately measure
the water flow in Southwestern canyons,
washes, stream, and rivers. Knowing how
much water you get when is crucial in any
arid land. Stream flow measurement in
any area is very important for such things
as flood warnings, dam and lake supervi-
sion, irrigation allotments and water
resource management in general.

So how does a stream gauge work?

PRESSURE
TRANSDUCER

SEALED
AIR 'j}
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Fig. 1. Thisexample of a liquid-level sen-
sor has no moving parts.

On a small creek, all you need is a con-
crete structure called a **V-shaped weir.”’
This is nothing but a flat channel with a
Vee-bottom. Given the viscosity and tem-
perature of a fluid, the flow rate will be
proportional to the depth of the liquid in
the weir. All you have to do is measure
water depth and then consult a flow rate
table. You do have to keep the weir clean
and mud-free. The results aren’t too ac-
curate when dealing with muddy water or
flood runoft.

Things get much messier much faster
when dealing with a river. Besides tem-
perature extremes, you have to contend
with mud, channel movements, vandal-
ism, access, long term reliability and
many other hassles.

The flow-measuring idea remains the
same. You measure the depth of the
stream. You also do what is known as a
‘“‘stream profile’’ once each month or so.
This means you wade out into the stream
or use the cable car to drop a flow meter
into the stream along a bank to bank grid.
The flowmeter is nothing but a small pro-
peller that closes a contact for either a
beeper for a counter. Flow is measured as
beeps or pulses per minute. Calibration
depends on propeller size and shape.

Modern stream gauges use a novel wa-
ter-measurement scheme we will look at
shortly. It can be located in an unobtru-

sive location well above and fairly far
away from the water.

Today’s stream gauges are usually so-
lar powered and directly ‘‘talk’’ to asatel-
lite by way of a microwave link. This link
gets briefly activated every time the satel-
lite whips on by. This eliminates the need
for a chart recorder. More importantly,
you find out about a flood when it is
about to happen, rather than a month lat-
er. Malfunctions are also instantly spot-
ted, rather than waiting weeks to find out
you forgot to wind the chart drive mech-
anism or replace the paper.

Back to our original question. How do
you remotely and reliably sense the height
of water in a stream?

Figure 1 shows us one approach. Its the
old “*put your finger over the straw”’
method. As water height changes, pres-
sure in the pipe changes. Measure the
pressure, do some calculations, and you
have the stream height.

There are some obvious problems with
this method. The air pressure in the pipe
may change with temperature, or may
simply diffuse through tiny leaks. Worse
yet, if the pipe is much longer than the
depth of the fluid, the percentage change
in pressure you would get with achangein
stream height would end up so low that
you could not reliably measure it, In-
stead, Fig. 2 shows some refinements on
the ““finger over straw’’ stream height
measurement.

So what does all this have to do with
hardware hacking? Just this. These dudes
go for $22,000 each!

You wouldn’t believe the Rube Gold-
berg method currently used to actually
measure the pressure. A big tank of mer-
cury is run up and down a steeply slanted
mechanical rack. A motor repeatedly
moves the mercury up and down the rack
to exactly balance the mercury pressure
against the nitrogen pressure in the pipe.
Since mercury is much denser than water,
a few inches of vertical mercury motion
corresponds to several feet of change in
water height.

Complex electrical connections are
made and broken every now and then to

“
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balance the mercury tank against the pipe
pressure. The position of the mercury
tank on the rack is then measured and ei-
ther sent to a chart recorder or routed di-
rectly to a microwave satellite transceiver.

At one time, measuring small changes
in small pressures was tricky and expen-
sive. Particularly if you were to eliminate
any “stiction”’ or ‘‘hysteresis’’ in your
readings. In theory, such a klutzy servo
system can be extremely accurate, as it
tends to cancel out its own nonlinearities.

In this day and age, any hacker can go
out and buy a 0-to-7.5-psi temperature-
compensated pressure transducer for well
under $30 in singles from Motorola,
Microswitch or any of several others. In
quantity, they cost less than $5.

So, what is the simplest and cheapest
way you can come up with to measure
pressure over a 0-to-7.5-psi range? How
compact can you make it? How cheap?
How low in power consumption? This is
an exercise for your hacker skills. Put on
your thinking cap and let us know what
you come up with.

Upgrading from 64K to
256K RAMs

Your challenge depends entirely on the
system you are trying to update. If the
system was set up and designed for 256K
RAMS in the first place, all you need do is
change a jumper or two and directly swap
the chips. For instance, the Macintosh
upgrade is simply and easily done this
way. The biggest hassle here is unsolder-
ing the old chips. On other systems, an
upgrade is probably far beyond the abili-
ties of most beginning hardware hackers
and definitely should not be attempted.

There are at least five major problems
involved in expanding memory with 256K
RAMs. The first and most obvious ques-
tion is: ‘‘Where are the extra address lines
going to come from’’? If the rest of the
system does not have the ability to ad-
dress this much memory (most 8-bit sys-
tems do not), then where are you going to
connect your new address lines?

One route to upgrading an 8-bit system
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Fig. 2. Thisimproved liquid-level sensor
permits remote level sensing.

is to use bank switching. With bank
switching, you select one of four possible
64K banks of memory at any one time.
But who is going to flip this bank switch?
You or the CPU? How? How will you
prevent the program you are reading
from vanishing when a switch is flipped?

The second hassle with dynamic RAMs
involves a concept called ‘‘pin multiplex-
ing.”’ There are not nearly enough pins on
a 16-pin integrated circuit package to
handle all of the address, data, control
and power lines at once. So, many pins
serve double duty and are used for two
different purposes.

For instance, a typical address pin is
time-shared between two address lines
called therow address and the column ad-
dress. A very elaborate, precise and time
critical switching sequence is required.
This address pin multiplexing can be han-
dled by individual logic gates, by a special
RAM controller chip, or sometimes by
the microprocessor itself.

Adding an extra multiplexer for anoth-
er pin can be a real hassle. Unless there is
already enough address pin multiplexing
provided for in the original circuit design.

Also, the ““dynamic’’ indynamic RAM
means that the data will go bye-byeif you
do not continuously refresh it. Many sys-
tems are not set up for refresh beyond
64K It may take lots of extra parts and ef-
fort to provide for it.

Furthermore, you have to be sure that
either the operating systemor the individ-
val software you want to run knows how
to check and find out how much of this
new memory is available. Otherwise,
your new memory might just sit there un-
used, just out of reach.

Finally, there’s the warranty problem.
Many dealers refuse to service a system
that has been obviously modified. Many
customers will refuse to do such an up-
grade for just this reason.

The bottom line: If you are an ad-
vanced hacker and are thoroughly
checked out with an oscilloscope, you
could possibly do a 64K to 256K expan-
sion on your own. But do not expect to be
able to do it simply, quickly or with noth-
ing but a few chip swaps.

Leave this one alone unless you want to
get into it in a really big way. Or wait until
someone else offers a specific kit or de-
tailed instructions.

The difference between a
formfeed, ASCII $0C,
CHRS$(12), [L], FF, and
<control-L >

This is really a software question, but it
comes up over the help line so often that
we really should look at it. It turns out
that these are all exact/y thesame. That s,
all are different ways of showing ASCII
control commands. Control commands
are the bottom 32 codes in the standard
ASCII character code. These control
commands are used for such nonprinting
things as carriage returns, formfeeds,
bells, escapes, linefeeds, and so on.
Unfortunately, there are many differ-
ent ways of showing ASCII control com-
mands. There are also many different
ways of accessing them from a program.
Figure 3 shows five of the more popular
ways of naming ASCII control com-

#
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mands. It also shows how to access them
from various programs.

The ASCII column tells you the mne-
monic for each control command. Forin-
stance, CR is a carriage return, FF is a
formfeed, BEL is a bell, and BS is a back-
space. This mnemonic is a reference for
people only, and is not recognizable by a
personal computer.

The Hex Code column shows the same
ASCII code in hexadecimal, as it would
be accessed by a machine language pro-
gram or subroutine. Here CR is a $0D, FF
is a $0C, BEL is a $07, and BS is a $08.
You are likely to see this hex notation
when reading files associated with ma-
chine-language programs.

The Dec Code column shows the very
same ASCII codes in decimal, as would
be needed by Applesloth or another high-
er-level language. Here CRisa 13, FFisa
12, BEL is a 7, and BS is an 8. Many
printer manuals show their control codes
in decimal.

As decimal use examples, you might do
a PRINT CHR$(13); CHR$(4) during a
disk access to output a carriage return fol-
lowed by a ““ <control-D> "’ DOS access
command. Or, you might do a POKE
28756, 13 to force a carriage returninto a
text file. The 28756 is the address of the
particular location in which you want to
place the carriage return. This, of course,
changes with your application. The 13
here is the actual carriage return,

As an imbedded printer code example,
a PRINT CHR$(27);M will switch a Di-
ablo 630 daisywheel printer into automat-
ic microjustification.

The Apple Keys column shows how
you would enter a certain control code
from the Apple keyboard. As an exam-
ple, a [L] means to press the control key,
hold the control key down, press shift and
L, release shift and L, and then release the
control key. This gives you a formfeed
entered into your text file or whatever.

Some word processors will want you to
use a verbatim entry mode. For instance,
to put a formfeed into an Applewriter
file, press [V} [L] [V]. The first [V] says to
begin verbatim entry. This means that

ASCII HEX DEC  «KEY ORIGINAL USE
NUL $00 0 [@] Do nothing or null
SOH $01 1 [A] Start of heading
STX $02 2 [B] Start of text
ETX $03 3 [C] End of text
EOT $04 4 [D] End of transmission
ENQ $05 5 [E] Enquiry
ACK $06 6 [F] Acknowledge
BEL $07 7 [G] Bell or alarm
BS $08 8 [H] Backspace
HT $09 9 [1] Horizontal tab
LF $0A 10 [J] Line feed
VT $0B 11 [K] Vertical tab
FF $0C 12 [L] Formfeed
CR $0D 13 [M] Carriage return
SO $0E 14 [N] Shift out
Sl $OF 15 [O] Shift in
DLE $10 16 [P] Data link escape
DC1 $11 17 [Q] Device control #1
DC2 $12 18 [R] Device control #2
DC3 $13 19 [S] Device control #3
DC4 $14 20 [T] Device control #4
NAK $15 21 [U] Negative acknowledge
SYN $16 22 [V] Synchronous idle
ETB $17 23 [W] End block transmit
CAN $18 24 [X] Cancel
EM $19 25 [Y] End of medium
SuB $1A 26 [Z] Substitute
ESC $1B 27 [{] Escape
FS $1C 28 [1] Form seperator
GS $1D 29 [}] Group seperator
RS $1E 30 [~] Range seperator
us $1F 31 [_] User seperator
DEL $7F 127 [ DELETE] Delete

Fig. 3. Standard ASCII control codes can be shown in many different ways.

what follows is to be put directly into the
text file, rather than immediately acted
upon. The [L] is the formfeed that gets
placedinto your file. The final [V] cancels
verbatim entry so that any new control
characters can actually be used for con-
trol purposes, rather than going into a
text file for later use.

Finally, the Original Use column shows
what the intended purpose of the control

command was when ASCII was stan-
dardized. Most of the original uses still
apply today. It would be extremely stupid
to redefine a carriage return as anything
else. On the other hand, the oddball and
obscure commands, such as the group
separator or range separator, are easily
diverted to special commands that better
suit certain personal computers or soft-
ware routines.
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Har Code News
174 Concord Streel
Peterborough, NH 034358

Mames and Numbers

Microswitch
11 West Spring - Street
Freeport, 1L 61032

Huoward W, Sams
4300 West 62nd Sireel
Indianapolis, IN 46206

“— is really [H] or BS

ESC isreally [ [ ] or ESC

TAB isreallty [ | ] or HT

is really [M] or CR

Fig. 4. Here are the secret ASCII control
codes for the special Apple keys.

Some of the Apple keys are really ‘‘hid-
den”’ control keys. Figure 4 shows some of
these. For instance, the [tab] key is really a
[1] HT or horizontal tab command.

Just to thoroughly confuse you, ASCII
is a 7-bit code that has only 128 defined
states. Since most personal computers
work with eight data bits at once, the re-
maining most-significant bit (MSB) is
free for special use by the system design-
er. This eighth MSB can be used totell the
difference between a key pressed and not
pressed, between normal and inverse text
on a screen, to mark the end of a word-
processing screen line, to tell the differ-
ence between Applesloth tokens and real

(H03) 9247136 (8153 235-6600 (RO 428-5AMS
Motorala Semivomducior O-5KY Publishing Symergetics
Box 20812 Box 5042 Box 502
Phoenix, AZ BS036 Springlield, 1L 62708 Thatcher, AL B5552
{602 2446900 (2173 753-19495 {64123 4284073
text, or in any of the many other ways the
T is really [K] or VT system designer may choose.
Thus, there are two different ASCII
codes, depending on who uses the MSB
‘L is really [J ] or LF for what. If the MSB s zero, we are using
) low ASCII. Low ASCII is often used for
standard non-Apple text files, and for
- is really [U] or NAK Apple text files under the ProDOS oper-

ating system.

If the MSB is a one, we are using high
ASCII. High ASCII is common in older
Apples, both for the normal screen dis-
play and for DOS 3.3 text files. Since
many third-party printer cards expect
high ASCII asinput, the ProDOS Apple-
writer 2.0 had to be upgraded to version
2.1 to make sure these cards will not get
confused. Note that high ASCII and low
ASCIlI differ by hex $80 or decimal 128. A
high ASCII carriage return is a $8D or
decimal 141. ME
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First Impressions: Anex Technology’s “‘Doctor DOS’’ Patches,

STB’s Chauffer Video Board & Ann Arbor Software’s Textra 3.1

By Eric Grevstad

January is a time for beginning anew.
Even though I’m writing this January col-
umn in early October, I’m making a fresh
start in some ways: [ just completed my
biannual purge, reformat, and refill of
my Tandy 1200 hard disk, changing from
MS-DOS 2.11 to PC-DOS 2.10. Why not
the newer, bulkier DOS 3.1? Because 1
don’t have an AT and I wanted an extra
10K of user memory to test a new util-
ity—which promised to let me do some
things almost as fast as an AT anyway.

In addition, I bought a new video
adapter to see both sharper text and a bet-
ter graphics display than the one I’ve been
complaining about. And, though it won’t
help my editors who demand WordStar-
formatted files, I’ve found a program
that tempts me to change word proces-
sors. Once I find a 1986 wall calendar, I'll
have changed almost everything in my
computer room.

Hello Central,
Give Me Doctor DOS

If you want your car to perform much
better, you might put in a bigger engine; if
you want it to perform a little better, you
might put in some premium gas. Some-
thinglike thelatter is the idea behind Doc-
tor DOS ($49.95), Anex Technology’s
patches to DOS versions 2.0 and above—
adriver to add to your CONFIG.SYS file
and an activator program for AUTOEX-
EC.BAT, taking just 8K of memory not
counting the extra disk buffers Anex

recommends.
Doctor DOS adds several enhance-

ments to the BIOS (basic input/output
system) code, such as a 160 instead of
15-character type-ahead buffer. With it
you can flail at the keyboard, typing com-
mands during disk access or a directory
scroll, and your PC won'’t fall behind or
beep in protest. The patch also prevents
dual-ported color boards like IBM’s from
flickering or showing snow (alas, you
must choose one benefit or the other),

h

and proved compatible with all software
tried except last month’s Multiple Choice
memory partition. It proved incompati-
ble with Tandy 1000 hardware, turning
the keyboard into an 1BM layout with ar-
rows on the keypad.

Doctor DOS specializes in improving
character 1/0 and system calls, the ways
DOS sends text to the screen. It’s not a
CPU speedup and won’t make all your
software run at AT rates; off-screen ac-
tivities such as spreadsheet recalculation
are no faster, and neither are graphics
programs. DOS-level text, however, flies
by, with DIR and TYPE commands at 1.8
to 2.4 times normal speed (a directory
took 3.6instead of 8.8 seconds, for exam-
ple). In fact, you’ll need the DIR/P or
MORE commands to read what you see.
Doctor DOS is so fast that Control-S,
usually used to pause a scroll, stopped the
screen in the middle of redrawing (i.e.,
blank) about half the time.

Unfortunately, I could rarely match
such gains with applications software,
though an Infocom adventure game did
fetch text from memory and disk roughly
30 percent faster. Using an IBM with col-
or monitor and DOS 2.10, PFS:File re-
trieved screens at the same speed. Scroll-
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ing with the down arrow or paging com-
mands was no quicker with WordStar or
either the ““PC video RAM’’ or slower
generic version of Newword.

Depending on your word processor or
database, Doctor DOS may do better; if
you use a spreadsheet all day, it won’t. It
appeals to me as a low-cost, low-memory
upgrade. The type-ahead buffer and su-
percharged directories are almost worth
the price of admission. But I won’t keep it
on my hard disk. Indeed, thanks-to the
product discussed below, I can’t.

Shades Without Color

The best ideas are the simplest: to see a
spreadsheet with numbers and text as
sharp as the IBM Monochrome Display
Adapter’s, then load a graphics program
and see it on the same screen—with no
need to load any special drivers or
‘‘graphics-mode’’ software. It’s a plea-
sure long enjoyed by Compaq owners,
but now other PCs can match it with
STB’s Chauffer video board ($395, clock/
calendar $29.95 extra).

Like other monochrome boards, the
Chauffer plugs in easily, includes a paral-
lel port, and connects to any TTL moni-

l
|
|
\
|
1
|
l
l
|
1




%
frt Salsbergf
Editor-in-Chiefq
76 North Broadwayyl
Hicksville, New York 118019
1

Dear Art:q
%

q

line below.

October 4, 1985%

As you requested, here is a screen shot——a screen printout,
anyway——of Textra 3.1R"s display.
displays end-of-paragraph markers (which can be turned off) hut
automatically starts the first line of the next paragraph at a
specified margin, different in this case from the left margin: 1
aligned the date and address with Textra’s Alt-H and Alt-L (flush
right and flush left) commands.q

Hitting Ctrl-P not only

While this is Textra's default display (except for my usiuy
the "green screen' switch, showing underlining as reversec videu),
1 could have added a status (cursor position) and formatting
ruler line at either the top or bottom of the screen, or
subtracted the "memory full" percentage iwdicator frum the meou

Floenu Flinsert blank line Ereformat Ehighlight i Tdelete text [FiThelp 1z

| LASER 315.00
o TCL30SOLID STATE TESLA COIL 35KV 74.50
 |PG50 POCKET PAIN FIELD GENERATOR 64.50
o BLS10BLASTER DEFENSE WEAPON 89.50
o ITM10 100KV SHOCKANDSTUN GUN 99.50
o PPF10 PHASOR PAIN FIELD PORTABLE 249.50
o SNP20 SECURITY PHONE LISTENER 99.50

A typical Textra word-processing screen display.

tor. Like most, it has a pleasantly sharp
display—characters as crisp as the IBM
standard, not the fuzzier text of most
graphics boards. Its video memory is
available for system bus access at any
time, without putting snow in the picture;
my Tandy couldn’t run IBM Newword
without a blizzard before.

Load a program meant for the IBM
Color/Graphics Adapter, and the Chauf-
fer shifts gears: at any 1/0 signals to the
color rather than monochrome card’s
CRT register addresses, you’ve got com-
patibility with any program, from Flight
Simulator to GEM Draw, that fits the
standard 640 x 200 (two-color) and 320
x 200 (four-color) resolutions, with col-
ors drawn with 16 shades of gray.

If you’ve envied other monochrome
boards’ higher resolution and don’t mind
using software drivers, STB supplies
patches that run 1-2-3, Symphony, and
Framework, in enhanced (640 x 352)res-
olution. Framework looked like a whole
new program, the PC character set re-
placed by elegant pixel-thin letters. I'm
torn between hoping STB adds moredriv-
ers and endorsing the Chaufteur’s usual
swap-and-go convenience.

Any problems? Well, while text mode

T T T T S S X T PN TR eI . S )

supports on-screen boldface and under-
lining, my word processors see the Chaut-
fer as a color board and show underlined
text as blue—which is a fainter gray on
the monochrome screen. Doctor DOS,
which modifies the video BIOS in ways
the Chauffer doesn’t expect, crashed and
locked up with the card installed. And
STB’s free PC Accelerator software—a
print spooler, RAM disk, and reset that
leaves RAM disk contents intact—failed
on my 1200, but worked fine on an IBM.

Otherwise, the Chauffeur is almost a
no-compromise compromise—less fancy
than IBM’s Enhanced Graphics Adapter,
but ready to show almost any off-the-
shelf software, ASCII or graphics, on a
monochrome monitor. Who needs RGB?

0to $30in 3 Seconds

You’ve probably heard about the low-
end word processing wars, MicroPro’s
new Easy ($150) challenging Software
Publishing Corp.’s newly revised
PFS:Write ($140). Scan the mail-order
ads, however, and you’ll find a third con-
tender: a program that’s as simple for be-
ginners as either of them, that has more
advanced formatting features, and in-

£~ AMAZING "\

SCIENTIFIC and ELECTRONIC

. DEVICES _+

PLANS—AII Parts Available in Stock

o LC5SBURNING CUTTING CO2 LASER $20.00
o RUB3 RUBY LASER RAY PISTOL 20.00
e BTC51.5MILLION VOLT TESLA COIL 15.00
o PTG1 PLASMA TORNADO GENERATOR 8.00
o GRA1GRAVITY GENERATOR 10.00
o MAGNETIC CANNON/PROJECTOR 10.00

KITS—Inciudes Plans and Parts
o LHC2K SIMULATED RED/GRN/YEL LIGHT

LASER 34.50
e BTC3K 250,000 VOLT TESLA COIL 159.50
* |I0G1K ION RAY GUN 109.50
o PSP3K PHASOR SHOCK WAVE PISTOL 49.50
o STG1KSTUN/PARALYZINGGUN 39.50
o INFIK INFINITY TRANSMITTER 134.50
o MFT1K 2-3 MILE RANGE FM VOICE

XMTR PC BOARD 49.50

ASSEMBLED AND TESTED PRODUCTS
e LGU30 RED 1MW PORTABLE He-Ne

o CATALOG CONTAINING DESCRIPTIONS OF ABOVE
PLUS HUNDREDS MORE AVAILABLE FOR $1.00 OR IN-:
CLUDED FREE WITH ALL ABOVE DRDERS.
PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRO-
DUCTS. PLANS ARE POSTAGE PAID. SEND CHECK, MO,
VISA, MC TO:

INFORMATION UNLIMITED

P.0. BOX 716, DEPT. ME4, AMHERST, NH 03031
CIRCLE 81 ON FREE INFORMATION CARD
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Textra - U3.1A Copyright 1985, Ann Arbor Sof tware n Directory of drive C

F1

F2
F3

F4
F5
Fé

F7
F8
F9

Today is Oct. 4, 2:38 P.M.

Current document is LETTER.NY
Current directory is C:\textra

= oo (dir)
- HELP TXT 61K
- TEXTRA  EXE 122K
- NEWSTUFF TXT 15K
MODERN  JAN 5K

O U W N =
]

- SAMPLE 4K

~ PRINTOUT 1K

- REPLACE EE 13K

Return to DOS (exit from Textra) - LETTER NY 7K
18 - REPORT TXT 23K

Switches related to saving documents 11 - BISCUIT 2K
Save in Textra format (off = ASCII) - Om 12 - MODERN  DEC 11K
13 - MEMO 183 7K

Retrieve new document 14 - FILE ASC SK
Change current disk drive 15 — MERGE FIL 6K

Directory commands

Save with same name
Save with new name End of directory
Save current document, then resume editing

IPgUpl, [PgDnl for more

Textra’s save menu. A similar opening menu retrieves a document by typing its number.

credible performance—over 20 times

WordStar’s speed—for under $30.

Textra 3.1A (829.95) is the latest up-
date of Ann Arbor Software’s Textra3.1,
sold for $13.95. (Prices include shipping;
AAS plans other low-cost upgrades, such
as a spelling checker, in a classic example
of razors-and-blades marketing.) Both
combine a one-line command menu with

DESCRAMBLER PARTS a few full-screen menus for file handling

We stock the exact parts and PC Board for Radio O g _

Electronic’s February Article on building your own an‘d. printing; the cheaper model is sur

Cable TV Descrambier prisingly competent except for bare-

#701 PARTS PACKAGE ........$29.95 bones formatting and some laborious
Includes all the original resistors, capacitors, diodes, i i o

transistors, integrated circuits, coils and IF trans- SIeppl‘ng in and out of menu levels, but

formers (BKAN-K5552AXX) 3.1A is a wonder.

#702 PC BOARD.._.................$l2.95 Textra’s opening menu saves typing,

Original etched & dr:lr:et?‘:rg(r;is;;eened Re|Bodrdused !etti.ng you ret ri‘eve a document py enter-

#704 AC ADAPTOR ... $12.95 ing its number in an on-screen dlrecto‘ry.

(14 volts DC @ 285MA) (Other commands let you print a file,

Both #701 & #702............... $39.00 peak at its first 20 lines before fully load-

FREE! Raprint o Rado Eicroncs Arice | I ing it, f” change the logged dr1v§ or direc-

on Bullding Your Own Cable TV Descrambier with ! tory display). Textra loads a file as you

left it, with the cursor where it was and

any purchass. |
Add $4.00 Postage & Handling your printing and ‘‘switches’’ menu

| choices, from margins and spacing to sav-

1-800-227T§)5219l fg,ﬁi,s Only) [ ing options—Textra or ASCII? Backup

1-617-339-5372 (Information) or not? Automatic save at specified inter-
vals?—intact!

J & w The PC’s function keys and a bottom-

ELECTROMICS,IIC. | inoicciomc Shchonescuchas 1 and £

CIRCLE 30 ON FREF INFORMATION CARD

P.O. Box 800A r-
Mansfield, MA 02048 (%
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or Shift-F3 for Search, then Fé to ignore
case and F8 to search backwards). The
Esc key serves as an ‘‘oops’’ function, re-
storing text if pressed immediately after
you make a deletion.

The F3 key realigns a whole paragraph
(not just lines south of the cursor, as with
WordStar’s Ctrl-B); one switch makes re-
formatting automatic as the cursor’s
moved after an insertion or deletion. The
penalty is that Textra merges separate
paragraphs into one, unless you put
blank lines between them or end them
with Ctrl-P instead of the Enter key.

There aren’t ‘‘expert’’ shortcuts
around the function-key commands, but
they’re not needed. Besides its easy
menus and excellent help screens, Textra
is a screamer, a flat-out match for
XyWrite as the speed demon of PC word
processing. Scrolling is instantaneous. A
strenuous search and replace, 1 minute
and 51 seconds for WordStar (with video
update disabled for maximum speed),
took 4.5 seconds for Textra. Reformat-
ting a five-page file with wider margins
and right-justified instead of ragged text,
1:03 for WordStar, occupied Textra for
only 3 seconds.

With performance like that, I can for-
give the lack of mail merge, multi-line
headers or footers, and files limited to 20
single-spaced pages on a 256K machine. 1
can forgive the minor bugs in my pre-re-
lease copy of 3.1A, which never damaged
text but occasionally scrambled a screen
menu. I'd even forgive a $150 price. But
Textra costs one-fifth that! If you're
looking at low-end word processors, you
can’t afford to pass it up. ME

Names and Addresses

Anex Technology Inc.
151 N. Route 9W
Congers, NY 10920
914-268-2400

STB Systems Inc.

601 N. Glenville, Suite 125
Richardson, TX 75081
214-234-8750

Ann Arhor Software
407 N. Main

Ann Arbor, M1 48104
313-769-9088
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Transfer Files to and from IBM and Apple Computers

By Paul M. Danzer

APPLETURNOVER/Vertex Systems,
6022 W. Pico Blvd. #4, Los Angeles, CA
90035/8279.50./For IBM PC or com-
patibles and Apple II Plus, Ile, Ilc

An Apple at home and an IBM PC at
work. Wouldn’t it be nice if you could
take the floppy from one and use it on the
other! Recognizing this, Vertex Systems,
whose specialty is disk format transla-
tion, offers a package of software and
hardware called ‘‘Appleturnover.”

Attractively packaged in a combina-
tion plastic shipping box and manual
binder, Appleturnover consists of an ex-
pansion board, cable, and floppy that in-
stall in the IBM PC. This makes it some-
what attractive for those who work for
large companies which might be willing to
pay the cost of an expansion board for
their IBM machine so that you can take
work home to do on your Apple.

Installation in the PC is similar to in-
stallation of any expansion card, using a
few retaining screws. A flat cable con-
nects the disk drive board to the disk
drives. Within five minutes you can plug
the Appleturnover board, change the
disk drive cable from the original cablein-
to the new board, and insert the jumper
cable supplied.

Software

After copying the disk supplied as part of
the package onto a “FORMAT/S’’ disk
(and it is probably a good idea to copy the
IBM “COMMAND.COM*’ program on
the same disk) you are ready to run the
system. Four programs are supplied in the
package: AT INIT, AT READ, AT
WRITE, and AT SIFT. As supplied,
there are no spaces in the program names,
but by inserting the spaces you can guess
the function of each program. AT INIT
initializes a blank disk, and is very handy
when you forget to bring an Apple-for-
matted disk from home. You have a
choice of formatting the disk either to
DOS 3.3 or Microsoft Apple CP/M.

AT READ takes any Apple disk and
transfers the contents to an IBM-format-
ted disk. Wordstar files from the Apple
transfer directly to Wordstar files for the
IBM, and ASCII files from any Apple
word processor also transfer directly to
IBM ASCII files. MBASIC programs,
written under Apple CP/M, and saved
under the —SAVE “MYFILE.BAS”’ A
— command (ASCII option with the ;A
added) transfer directly and run very
nicely under the IBM BASICA system
(once the small differences in syntax are
ironed out). Transfer of APPLESOFT
BASIC programs are a little trickier. First
you must change the APPLESOFT file,
asseenon the Applecatalogasan ‘A’ file,
to an ASCII or ‘T’ file. The short pro-
gram given on page 76 of the DOS 3.3
manual does this little job perfectly, and
the resulting file on the Apple disk is
changed by AT READ to a BASIC file,
which also runs under BASICA on the
IBM PC.

AT WRITE, as the name implies, is the
inverse of AT READ and transforms
IBM files for use on the Apple. IBM
Wordstar text files and BASICA files go
directly into Apple CP/M text and
MBASIC files without any trouble, as
does IBM ASCII files to Apple text files.

Unfortunately, IBM BASICA files in-
clude an extra line feed after the com-
bined line feed/carriage return at the end
of each BASICA program line, which
your Apple does not like to see. However,
the last of the programs supplied in this
package, AT SIFT, is aset of utilities that
includes one that is expressly designed to
take care of this little problem. There-
fore, all you do is take the BASICA file
on the PC, run it through AT SIFT to get
rid of the extra line feeds, and then trans-
fer it to an Apple text file with the AT
WRITE program. On your Apple, the
command EXEC will bring it from the
disk into memory, and the command
LIST or RUN will provide you with a per-
fectly usable APPLESOFT program.
Once again, you must change any syntax
differences, but unless you use a large
number of TAB and screen commands

you should not have much of a problem.

For some reason you must give the
command LIST or RUN twice, ignoring
the SYNTAX ERROR message you
might get the first time. The reason for
this program is not clear, but once you get
a listing on your Apple screen you can
save the program as a standard Applesoft
file (‘A’ designation in the CATALOG
listing) and the problem disappears.

AT SIFT has a few other capabilities.
One option allows you to strip the high bit
on a Wordstar file, transforming it into a
standard ASCII file. Thus, you can go
from Apple Wordstar to IBM ASCII and
back to Apple ASCII, if you wish. A simi-
lar feature of this set of utilities clears the
extra 128 bit from protected Apple text
files so that these can be read directly on
the IBM PC screen. An additional capa-
bility allows you to do simple search and
replace in a file if needed to change any
other characteristics.

Documentation

Saving the worst for last, the manual is
terse, concise—and tells you almost noth-
ing. It omits the extra line feed problem
you will run into, and ignores the need to
save the IBM BASICA and Apple
MBASIC programs as ASCII files. Fur-
thermore, the menusin the manual do not
match the menus you get on the screen,
and generally does not present half of the
good features of the package.

Ignoring the manual, and the fact that
this is a new product that is not totally de-
bugged (occasionally you get dumped
back to the system level out of the pro-
gram when you give the machine an an-
swer it does not expect) Appleturnover
works . . . and works well! With its handy
utilities you can transfer Apple files and
IBM files back and forth without too
much fuss and with apparent accuracy at
acost far less than buying another IBM or
1BM clone for home use or another Apple
for use at work. When purchasing it,
however, make sure you get version 1.2 or
later, which removed a few bugs. ME
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By Ed Noll, W3FQJ

Are we inclined to operate our modern
scanners, with their programmable key-
boards and digital frequency displays in
much the same way as old scanners that
required individual crystals for each fre-
quency desired? I think many of us do.

We put the local area police, fire, am-
bulance, paramedics and other local ser-
vices in memory and not much more. We
turn on the scanner and wait for some-
thing to happen. After several months,
boredom often setsin because the scanner
is not being used to its fullest capacity.
Scanners can be tuned in to many addi-
tional radio activities, of course. The very
quest for locating that can give you lots of
information and entertainment is an in-
teresting challenge.

Much scanner listening is devoted to
the pickup of radio stations that are as-
signed to the FCC private land mobile ra-
dio services. These include the public
safety (fire, police, etc.), land transporta-
tion (railroad, taxicab, etc.), industrial
(business, manufacturers, etc.) and spe-
cial services (medical, rescue, etc.). The
four VHF/UHF bands assigned to these
radio services are 30-50, 144-174, 540-512

Here’s an example of a scanner that does double duty. It’s Fox
Marketing’s Model EMP [0/60 that can be used as a shoulder-

Scanner Chatter

and 800-950 MHz. Practically all scan-
ners operate on the first three bands,
while the newer ones are on the last band.
(Converters are available for updating
scanners that operate only on the first
three bands.)

The various radio services are pretty
much intermixed on each of the bands, al-
though attempts are being made to estab-
lish more organization on the 900-MHz
band. One exception is the marine VHF
assignment, which falls between 156-162
MHz on the 150-MHz band.

Frequency modulation (FM) is domin-
ant on scanners. Many scanners also in-
clude the aviation radio band, 108-136
MHz. The interesting activities on this
band require that your scanner be able to
demodulate amplitude modulation (AM)
signals. Some scanners provide the fre-
quency coverage needed to receive the va-
rious government stations that operate
between 138-144 and 380-420 MHz.
There are scanners, too, that include a
few or all of the ham-radio bands that
have active FM operations, such as the
popular 2-meter FM band. (Most ama-
teur-radio allocations are AM, though.)
These are 29.3-29.7, 50-54, 144-148,
220-225 and 420-450 MHz. There are
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some top-level scanners that provide con-
tinuous coverage in two bands from 25 to
550 MHz and 800 MHz to 1.3 GHz.

Listening on the aero and marine bands
is popular and very rewarding if you pre-
pare your scanner’s memory well for your
particular operating locations. Examples
are shown in Tables 1 and 2 that are relat-
ed to two of my scanner listening activi-
ties. Take time to prepare similar tables
for your location. Such organization is
well worth the effort.

The frequencies of Table 1, inserted in-
to the 16-position memory of my scanner,
provide good aero listening from my loca-
tion 30 miles north of center Philadel-
phia, PA. You can prepare a similar log
for your area. Select several close-by
small airports and a big one, too, if you
are so lucky. My home area is a bit too far
from the main Philadelphia airport to
hear their ground stations, although I can
hear aircraft in contact with their tower.

Simplex operation is universal on the
aero band, which means that both air-
craft and ground stations operate on the
same frequency. However, the ground
stations operate with low power and can
be heard only a short distance from the
field by your ground-level scanner. Air-

strap-carried portable scanner (left) and a removable mobile
scanner (right photo).




Table I. Sample Memory Group for
Aero Listening

On Route
Phillipsburg, NJ 132.125 MHz
Millville, NJ 127.7
Morgantown, W. VA 125.1
Ship Bottom, NJ 128.3
Towers
International, Phila. 118.5
Trenton, NJ 120.7
Military Field 119.35.
Ground Control
Military Field 121.8
UniCom
Wings Field 123.0
Doylestown, PA 122.8
Allentown, PA 122.7
NE Phila, PA 122.95
Arrival/Departure
123.8-124.35-128.4-120.7

Table 2. Memory Group for Auto Trip to Shore

Mem. MHz CH.
1 156.8 16
2 157.1 22A

156.4 9
4 156.6 12
S 156.35 TA
6 156.425 68
7 156.525 70
8 162.475 WX-3
9 162.00 28
10 161.975 87
11 161.95 27
12 161.90 26
13 453.05 —
14 500.937 —
15 146.61 —
16 128.3 —

Activity

Calling and Emergency

Coast Guard Liaison

Commercial and Non-Comm.
Public Docks and Marinas

Post Operations (also 14 & 20)

Commercial Ship (also 10 & 18A)

Non-Commercial (also 69 & 70)

Non-Comm. Intership (also 72)

Phila. Weather

Marine Op. Delaware

Marine Op. Atlantic City

Marine Op. Toms River

Phila. Marine Operator (also
New York)

Phila. Police

Phila. Taxi

Ham Radio Repeater

Ship Bottom Remote of New
York FAA Center

craft communications come through
loud and clear, though. The tower of a
military field nearby is readable and, on
occasion, | hear the Tenton, NJ tower,
which is about 20 miles east.

In my location, both ends of a contact
are best heard on the Unicom channels.
These are assignments widely used by pri-
vate airports and aircraft. Often, several
airports in a vicinity operate on the same
frequency. For a close-by airport you will
hear both ends of a conversation. How-
ever, the same frequencies are distributed
about the region and you will often hear
aircraft that are in contact with Unicom
stations some distance away. Although
the Unicom frequency is the same as that
assigned in your immediate vicinity, you
will be too far away to hear the ground
station. Early evening hours are often
better for the reception of more distant
ground stations, and into the night if the
airport remains open.

The first Unicom frequency I placed in
memory is the local Wings Field. This is
the same frequency of several other fields
in the vicinity. Both ends of the conversa-
tions can be heard. The same applies to
the neighboring Doylestown airport. The
last two Unicom frequencies include a
number of the regional cities of south-
eastern Pennsylvania. The best aid you

can possibly have in sorting out the fre-
quencies of your area and organizing a
scanner chart is Air-scan Guide to Aero-
nautical Conununications, published by
CRB Research, PO Box 56, Commack,
NY 11725 ($10.95 plus $1 shipping).

After an aircraft has left the control of
the airport, flight instructions are ob-
tained from arrival/departure (A/D)
ground stations. Pilots can report their
positions and other information to these
stations and they will keep you posted on
flight conditions and traffic. Eventually,
you are guided to the destination airport;
often, its tower frequency will be given
when it is time to change over to airport
tower control. Four active A/D frequen-
cies are given for this area. | often hear
both ends of the conversation.

The Federal Aviation Administration
(FAA) provides air route traffice control
along the airhner flyways. There are such
traffic control centers spaced across the
country. Associated with each traffic
control center are remote locations that
transmit on their own assigned frequen-
cies to maintain good contact with airlin-
ers in flight from each center. These traf-
fic control centers and remote locations
have low-power directional patterns that
provide the very best service along the in-
dividual flyways. They can be heard well

from the air, but are difficuit toreceive on
a land-based scanner. Unfortunately, |
am not near such remote locations. How-
ever, | can hear the airliner chatter and
often listen to their on-route contacts
with the remote locations given in Table
1. Three of them are associated with the
New York center, while the Morgantown
remote location is controlled from the
Cleveland center and often permits recep-
tion of airliner communications a consid-
erable distance away.

The foregoing is just a start for you in
aero listening. There are many frequen-
cies to scan. | was lucky to hit 132.15 one
bad-weather day when aircraft were
stacked over New York’s Kennedy Air-
port. In this circumstance, | was able to
hear both airliners and advisory instruc-
tions from the ground.

On-the-Road Scanning

Marine radio listening is a localized ac-
tivity for those who live near the ocean,
the Great Lakes or a major traffic-active
river. Others can attach antenna to the
car, pack a scanner, and set a heading
toward the shore. We did just that, taking
off tor Long Beach Island on a beautiful
day just two days before Hurricane

Gloria smashed along the Atlantic coast. ’

e e e e e e |
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A 30-channel handheld digital LCD read-
out scanner from Regency Electronics
(Model HX 1000 is pictured).

This was the day the hurricane warch
went into effect on the Island. There was
plenty of scanner activity.

Plan ahead and select suitable frequen-
cies for the scanner memory. The pre-
pared Table 2 worked out very well for
me. During the day, there was some ac-
tivity on all but one of the preselected fre-
quencies. The Table also indicates the
types of communications assigned to va-
rious marine channels. A big assist is the
$7.95 publication Marine Radiotele-
phone Users Handbook (available from
the Radio Technical Commission for
Maritime Services, P.O. Box 20036,
Washington, DC 19087).

Note that the four last listings of the
Table were non-marine. Memory 15 wasa
ham radio repeater. Memories 13 and 14
were 450-MHz Philadelphia police and
taxi frequencies. 1 wanted to check out
range at which they would drop out using
a short roof-mounted antenna. It turned
out to be in excess of 15 miles.

Remember in the previous discussion 1

Here’s what an FAA Traffic Control Cen-
ter directional antenna at a remote loca-
tion looks like.

had mentioned that I could not hear from
home any of the FAA air traffic remote
locations? Interestingly, at the shore 1
was able to pick up the New York Cen-
ter’s Ship Bottom remote and listen to
both ends of a number of airliner-to-con-
trol center contacts via the remote site.

Marine listening continued at home for
two days after the trip as ‘‘Gloria’’ tra-
veled north. Some of the marine channels
were kept in memory and there were ac-
tivities on both channels 16 and 22A. 1
was able to pick up the Gloucester City
Coast Guard on the Delaware River. The
three NOAA marine weather channels
were placed in memory. There was almost
continuous traffic through the Philadel-
phia Marine operator on channel 26.
During the storm, I could hear the New
York marine operator on the same chan-
nel when the Philadephia marine opera-
tion was not busy. All this provided me
with a vivid memory of the storm and an
appreciation for the life-saving and help-
ful contributions of radio.
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A funandinstructive activity is to listen
to ham radio operations with your scan-
ner. The 144-148-MHz (two-meter) band
is alive with action that peaks during com-
muter hours, early evenings and week-
ends. Just listening, you can keep abreast
of all the electronic events and develop-
ments in your area and far afield, includ-
ing on-the-spot traffic conditions. Know
the when and where of all the hamfests
and flea markets, too, to add to your fun.

It pays to prepare a memory chart for
all the 2-meter repeatersin your area. You
can go out 40-50 miles because many op-
erate at good power from very high loca-
tions. A useful book for this is the Re-
peater Directory, published by the
American Radio Relay League, 225 Main
Street, Newington, CT 06111 ($3.00).
While you prepare the order, send an ex-
tra dollar for an ARRL Grid Locator for
North America. This chart divides the
country into close-space numbered grids.
During contests, radio hams exchange
grid numbers when the try to contact as
many other hams as they can and as far
out as possible. Tune in during one of
these contests and find out just how far a
150-MHz signal can travel with good
propagation conditions. Club networks
can often be heard over the repeaters and
you can eavesdrop on them. You will
soon learn just how many persons are en-
joying ham radio in your immediate area.
Many are also scanner and shortwave
listeners, too.

A morerecent opportunity for interest-
ing scanner listening is picking up cellular
mobile telephone conversations. They
operate on the 800-MHz band, so be sure
your scanner incorporates this frequency
if you want to expand your activities. ME

Special Notice
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Measure High-Frequency AC Volts (from page 55

transformer, provided that a voltage
divider is used to obtain less than S
volts rms. Forexample, two 100-ohm
resistors in series across a 6.3-volt
secondary would provide about 3.15
volts from the center of the divider to
either side. If this results in meter
movement, the units are working.

Next, the meter must be calibrat-
ed. This requires a known voltage of
2 to 3 volts rms. If you have an ac
voltmeter known to be accurate at
this voltage, use it to measure the
voltage from thedivider and select re-
sistors to obtain about 2.5 volts, us-
ing values in hundreds of ohms to as-
sure a low-resistance source. If you
have only a dc¢ voltmeter, use a
IN34A diode to rectify the ac and a
10,000-ohm resistor load to ground.
Measure the dc across this resistor
and multiply the reading by 2.22 to
correct for rms volts. With a known
voltage applied to the input of the
probe, adjust R4 so the meter reads
the known voltage.

It should be recognized that the
meter reading will be correct only if
the ac input is a sine wave (although a
constant dc offset will have no ef-
fect). This is true for most ac voltme-
ters. It must also be remembered that
the meter puts a load on the source
and will reduce the voltage if the
source impedance is high. The load is
about 40,000 ohms.

Oneinteresting application for this
project is to receive local AM broad-
casting in the manner of the old crys-
tal sets. Thisrequiresonly acoiland a
250-t0-365-pF tuning capacitor at-
tached to a long-wire antenna. The
inductance of the coil should be as re-
quired to permit tuning the AM band
with the capacitor to be used and
should be tapped at about 50 micro-
henries for connection to the antenna
and demodulator probe. Connect an
earth ground to the bottom end of the
coil, and use any handy insulating cy-
linder for the coil form. Coil winding
formulas are shown in the box. ME

How To Wind a Coil For

If you wish to use the probe described
in the main text of this article for receiv-
ing AM broadcasts, you must add an
antenna/tuner circuit to it, as shown in
circuit A. Your first step hereis to calcu-
late the inductance required, using the
formula: L = 1/[C(27Fg)?]. Here, L is
inductance in microhenries (uH); C is
capacitance in picofarads; Fg is reso-
nant frequency in kilohertz (kHz); and
27 is 6.28, an approximate constant.

An example of how to use this equa-
tion is as follows. Assume that C = 365
pF and F, = 550 kHz. Using these fig-
ures, we obtain L = 1/[365(6.28 X
550)?] = 230 uH (approximately). Us-
ing the result calculated from this for-
mula, you can wind the coil needed.

Your next step is to calculate the
number of turns needed for the coil,
based on its calculated value. You ob-
tain this from the formula: N = [LOA

+ 10B)]/A. Here, N is the number of
turns; L is the inductance in uH; A isthe
radius of the coil in inches; and B is coil
length in inches.

Assume now the L = 230 pH, A =
0.5"and B = 1.8". Using this informa-
tion, we obtain: N = {230[(9 x 0.5) +
(10 x 1.8)11/0.5 = 144. To determine
where to tap the coil at the 50-uH point,

AM Broadcast Reception

50uH Fe

be— > —»

[esse00 00 o)
(B) STEP 2

use the same formula: N = {50[(9 x
0.5) + (10 x 0.5625)]1/0.5 = 45. This
tells you that the coil must be tapped ap-
proximately 45 turns from one end.

For a close-wound coil, B = N/T,
where T'is the number of turns per inch
for the wire gauge. Our example as-
sumes 80 turns per inch, which is attain-
able with AWG #30 wire without being
too careful.

You can use any handy insulating cy-
linder with the appropriate diameter on
which to wind the coil.

PRODUCT E VALUATIONS ®®e (frompagel7)

in the order in which they are called for in
the assembly instructions. This eliminates
much of the time that would normally be
wasted in sorting through a bunch oflike-
size components for the one called for in
each step. Another timesaver is the sepa-
rate Illustration Booklet that accompa-
nies the assembly manual.

Asis usual for Heath, and a foundation
on which the company has built its fine
reputation, the assembly manual is excel-
lently written and illustrated. Not only
does it give clear and concise step-by-step
assembly instructions, it contains intro-
ductory material on assembly notes, parts
identification and soldering instructions.
It also contains helpful In Case Of Dif-
ficulty and Circuit Description sections
for the technically minded builder.

Working at a leisurely pace, we were

able to assemble the Security Sentinel in
just five hours, including initial testing to
make sure it operated as described in the
manual. The only tools needed were a
soldering pencil (Heath supplies the sold-
er), a Phillips screwdriver, diagonal cut-
ters, longnose pliers, and slip-joint pliers.

Assembly proceeded without a hitch.
We encountered no difficulties, either
with part identification or mechanical el-
ements that wouldn’t line up.

Conclusions

This product is well worth investigating,
given the high incidence of burglary to-
day. It does what Heath claimsit does and
does it admirably. The vocalization is
very realistic, with excellent pronuncia-
tion and inflection.—A/ Burawa ME
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‘““Hidden World’’ of FM Broadcasting (from page 61)

FM Subchannel Programming Explained

Programs hidden on FM broa
subchannels are collectively k
SCA that, in turn, stands for Subsidiary
Communication Authority. These sub-
channel broadcasts serve a wide range
of interests, depending on the cities
from which they are broadcast. For ex-
ample, in Los Angeles, listeners can
choose from several tyvpes of commer-
cial-free music, cultural events in dif-
ferent foreign languages and more,

For the professional, there may also
be appropriate programs. For example,
doctors can listen to their own network
to keep abreast of the latest medical
findings, new medicines, etc., while the
clergy can tune in to programming deal-
ing with the current events in the relig-
ious world.

High technology has also invaded the
world of SCA programming. Some new
stations broadcast stock quotation ser-
vice, requiring a specially equipped

center of the pattern area. Mark the
tab mounting hole locations for the
speaker and then drill these holes.
Mount the speaker in place with No.
6 machine hardware.

Mount the circuit board assembly
on the floor of the metal box, using
Y4 " spacers and 4-40 machine hard-
ware. Slide the No. 6 solder lug at the
end of the wire coming from R/6 and
R17 between one of the spacers and
the bottom of the metal box before
affixing the hardware.

The final bit of wiring is to the
speaker. Connect and solder one of
the wires coming from P2 contact 3
or J2hole 3 to either lug of the speak-
er. The final wire goes to the otherlug
of the speaker. This done, assemble
the metal box and affix four rubber
feet on its under side. Finally, put
control knobs on the R/6 VOLUME
and R/7 TUNE controls.

Setup and Use

It is important that you use a suitable
FM receiver or tuner with the SCA

computer to receive them, And the fu-
ture looks promising for a proposed
one-way paging sysiem for busy people
10 keep in touch with home base.

Still another subcarrier (although not
SCA) includes the new ARI (Automo-
bile Road Information) service that
alerts drivers (o road hazards via their
car FM radios. The ARI service is ex-
plained i more detail in the “*Timesay-
ing Service for Motorists' box.

I you wish to receive these programs,
you need a special decoder, which can
be rented for a nominal fee from many
sources. This is the preferred way to go,
since with pavment of the rental fee,
you get material, such as program
guides., The ARI and professional-ser-
vices broadcasts are available to only
dues-paying subscribers. However, you
can home-brew a lost cost SCA adapter
like the “Explorer”" described in the
main text to receive SCA broadcasts,

Adapter. It should be a good-quality
stereo type, in good condition and be
of solid-state construction. Cheap
monophonic table radios and most
portables will not work, because
their i-f sections have restricted i-f
bandwidth. Transformerless and
tube models should also be avoided,
because they can be a shock hazard.
However, if you have an old tube-
type tuner with a stereo jack, youcan
use it and save yourself the effort of
having to dig into its circuitry.

You might consider purchasing an
FM unit to use just for SCA recep-
tion, rather than digging into your
family’s receiver. You can often pick
up a used receiver or tuner for just a
few dollars. In fact, even a stereo car
radio will do for this application.
With these thoughts in mind, let us
proceed with installation.

Before you do anything else, make
sure that the ac plug is pulled from
the wall receptacle for both receiver
or tuner and SCA Adapter. Then re-
move the receiver’s cabinet and any-
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thing else you must to gain access to
its FM i-f amplifier section. Now lo-
cate the output of the FM detector,
which presently connects to a stereo
decoder. The parts for this circuit are
usually located near the edge of the
circuit board. It helps if you have the
schematic diagram for the receiver or
tuner you are using.

Determine what type of detector
you are dealing with. If you have a
pre-1970s receiver or tuner or a more
recent cheapie model, it will usually
have the ratio-detector circuit shown
in Fig. 4(A). Newer models use the
Fig. 4(B) quadrature detector.

A quadrature detector always uses
an integrated circuit. The table ac-
companying Fig. 4(B) lists some
common U.S. IC types. All have As-
ian equivalents that can be foundina
cross-reference guide but are too nu-
merous to list here. Typically, if the
IC is a 16-pin device, like the
CA3089, the detector’s output is pin
6. If it is a 14-pin device, like the
ULN2111, the output is most likely
pin 1 or 14.

Some ICs have internal audio pre-
amplifiers and two outputs. Which
output is used depends on whether or
not the preamplifier is used. General-
ly, though, it should not matter
which connection you use. However,
if you experience any difficulty, try
tapping the other output.

If you doubt where to make the
proper connection, refer to the re-
ceiver’s or tuner’'s schematic dia-
gram. If you do not have a schematic,
power the unit and use an audio sig-
nal tracer to locate the proper pin of
the IC in the quadrature detector.

Whichever type of detector your
receiver or tuner has, once you locate
the correct connection point, connect
a length of shielded cable between it
and ground. Then route the cable
through the back of the unit’s cabinet
and terminate it in a phono jack.
Make sure you use the inner conduc-
tor of the cable as the signal ‘‘hot”’
carrier, the shield the signal ground
carrier at both ends of the cable,




Reinstall the parts removed during
disassembly of the receiver or tuner.

Plug the phono plug at the end of
the SCA Adapter’s cable into the
newly installed jack on the receiver’s
or tuner’s cable. Set the Adapter’s
TUNE control to mid-rotation and
MUTE switch to OFF (pushed in).
Power both the Adapter and the FM
unit. Tune in a strong local FM sta-
tion. Turn up the Adapter’s VOLUME
control until you hear static and pos-
sibly distorted bits of program. Ad-
justing the TUNE control should re-
veal whether or not the tuned station
is transmitting SCA. If it is, you
should hear the program. Set the
MUTE switch to ON to listen.

Try tuning in other FM stations,
keeping a log of those that carry SCA
programming. As you tune from sta-
tion to station, always first turn off
muting and then tune in the station.
You will discover that tuning SCA
signals is more critical than regular
stereo programs. So take advantage
of any tuning aids your receiver or
tuner has or tune for least noise by ear.

Parting Comments

Remember that with SCA you are lis-
tening to programs intended for
someone else and must abide by the
law. Therefore, listen to these pro-
grams only in private, do not make
copies, and do not divulge what you
hear to other people.

Y ou will probably notice that SCA
reception tends to be rather noisy.
You can reduce this noise by connect-
ing your receiver to a directional an-
tenna and exercising care in tuning.

Finally, if your TV receiver or
VCR has a stereo multiplex output,
connect the SCA Adapter to it. In
some areas in which are broadcast
stereo TV signals, you can receive
SAP (Second Audio Program) broad-
casts and listen to programs dubbed
in foreign languages. This is a great
way to sharpen your language skills
without having to buy an expensive
stereo decoder. ME

The New Atari 520ST (from page 40)

an affordable price. But I couldn’t
experience the power since very little
software is available for the machine.
This would be true of any computer
at this stage of its development, but I
have some serious reservations. Is
there enough programming talent
out there to develop the kind of pro-
grams soon enough that will make
this computer really excel? And can
Atari sustain itself long enough for
that to happen?

It is evident from the software that
has been developed for the Macin-
tosh that even reputable software
publishers are having a difficult time
tapping the full power of that ma-
chine. As for the Atari, the GEM
software included with the machine
appears to need some fine tuning be-
fore it will work perfectly. We’ll just
have to wait and see if the 520ST will
attract top software developers.

Apparently, the 520ST has been a
big hit with computer dealers. An
Atari spokesman indicated that over
1000 dealers have been signed up
through October 1985. It won’t be
sold through the mass market outlets
such as Toys R Us.

Summing up my ‘‘hands-on’’ ex-
perience and personal views, I think
that the Atari 520ST is the epitome of
the ideas of a machine ‘‘made for the
rest of us.”” It includes almost every-
thing a computerist would want as
standard features and at an attractive
price. Its color is dazzling and little
touches like standard 1/0 ports and
connectors are well appreciated. Of
course, you do give up some things,
such as a top-flight keyboard. But if
you were to try to duplicate the
520ST features with any other ma-
chine on the market, you would find
that either you couldn’t doit at all (as
with an Apple Ile and Macintosh) or
it would cost much more to do it (as
with the Amiga and IBM PC).

The graphics-oriented competi-
tors, the MaclIntosh and the Amiga,
won’t let Atari rest easy. Mac does
not feature color, of course, though
third-party conversions are said to be
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in the works. And the Atari 520ST
costs much less. The Amiga has a lot
going for it, including the quickest
operational speed, but its mono-
chrome mode is not as good as the
Atari’s which is priced lower, too. To
make an IBM-PC or compatible sat-
isfactorily graphics oriented costs a
little bundle to do, so this would put it
into a different price class altogether.

Thus, the Atari 520ST is fully in
the race for what it is: a personal
computer contender for people who
think of themselves as ‘‘the rest of
us,”” whether for home, school, or
small business. The owner base is just
starting now as it is for the Amiga. So
who knows what software people will
be developing for such a machine.. . .
and when?

Whether or not this machine can
survive in the marketplace, though,
is a key question. The current climate
in the microcomputer industry seems
as though it might stifle this machine’s
growth before it could evolve to its
full potential. But, frankly, I think
the 520ST has too much going for it
to die. I expect it to be around, as-
suming sufficient Atari funding. ME
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VIDEQ
CABLE TV CONVERTERS! Why pay an
outrageous monthly fee? All Jerrold Products
including new Jerrold Tri-Mode or Bi-State,
SB-3, Hamlin, M-35-B, Oak VN-12, Zenith,
and more. ‘““New volt-guard surge protector.”’
Dealers wanted. (Quantity Discounts). Send
self addressed stamped envelope. (60¢ post-
age) or call for information, (312) 637-4408
Midwest Electronics. (C.O.D. orders accept-

2

MODERN ELECTRONICS MART

Classified Commercial Rates: 90¢ per word, 15-word minimum ($13.50) prepaid. (Word
count includes name and address, ZIP code and abbreviation each count as one word;
P.O. Box number and telephone number count as two words each.) Indicate free category
heading. A special heading is available for a $6 surcharge. First word only is set boldface
caps at no charge. Add 20% for additional boldface words.

Mart Display Rates: 17 x 1 col., $120; 2" x 1 col., $230; 3” x 1 col., $330. Prepayment dis-
count 5% for 6 issues; 10% for 12 issues prepaid at once. ed). 5143 W. Diversey, Chicago, llinois
(All advertisers with PO Box addresses must supply permanent address and telephone 60639. NO ILLINOIS ORDERS ACCEPT-
number. Copy is subject to publisher approval.) ED.

Mailing lnfor.mation: Copy must be receivec.i .by the pgblisl}er by the 20th of the third CABLE TV Converters/Descramblers. Guar-
month preceding the cover date. Send Advertising material with check or money orderto:  ;,1eed 1owest prices in U.S. Jerrold, Hamlin,
Modern Electronics, Classified Department, 76 North Broadway, Hicksville, NY 11801.

COMPUTERS

APPLE 11+, lle Teac 2 height disk drive
““The Best’” $105.00; Z-80 CP/M card $30.00;
80 column card for [I + $55.00. IBM XT com-
patible motherboard with 640K RAM and
BIOS ROM $205.00; color card $80.00; Disk
1/0 card $100.00; ali 1 year guaranteed and
postpaid. RGB Company, 1321 Oro St., El
Cajon, CA 92021.

RENT PUBLIC DOMAIN SOFTWARE,
IT’S NOT COPYRIGHTED, no fees to pay,
Copy hundreds of useful business, utility and
game programs from our rental libraries onto
your own computer at home! National Public
Domain Library, 1533 Avohill, Vista, CA
92083. (619) 941-0925. Recording—(619)
727-1015.

TI-99/4A  Software/Hardware bargains.
Hard to find items. Huge selection. Fast Ser-
vice. Free Catalog. Tynamic, Box 690, Hicks-
ville, NY 11801.

TI-99/4A Discount Softwares: FREE Catalog
from Microbiz Hawaii, POB 1108 Pearl City,
H196782.

ELECTRONICY

LIGHT chasers, color organs, rope lights. As-
sembled, kits. Design Specialty, P.O. Box
1995, Huntington Beach, CA 92647.

LOGIC Probe. TTL/CMOS selectable. Re-
sponse time 5ns. LED indicators. $35.50 plus
$2.00 S/H. Logic Pulser. Pulses multifamily
digital circuits. Repetition rate 0.5pps/
400pps. Pulse width 10 micro seconds typical.
$40.50 plus $2.00 S/H. Both for $70.00 plus
$2.00 S/H. S.C. residences add 5% tax. Fully
Guaranteed. M.F. Enterprises, 105 Creekside
Road, Greer, SC 29651.

REVOLUNTIONARY new am/fm wonder
radio. No power source required. Great for
the home, beach, scouting, camping, storms.
Send $59.95 check or MO to: B&J Distribu-
tors, Box 23074ME, Ft. Lauderdale, FL
33307.

ELECTRONIC CATALOG. Over 4,500
items. Parts & components. Everything need-
ed by the hobbyist or technician. $2.00 post-
age & handling (U.S. Only), refundable with
first $15.00 order. T&M Electronics, Dept. M,
472 East Main St., Patchogue, NY 11772.
(516) 289-2520.

RECONDITIONED Test Equipment. $1.25
for catalog Walter’s, 2697 Nickel, San Pablo,
CA 94806, (415) 724-0587.

USED ELECTRONICS and TEST EQUIP-
MENT Commercial, military. Low prices.
FREE LIST. Andrew R. Sabol, RD-2, Water-
ville, NY 13480.

LINEAR PARTS, TUBES, TRANSISTORS
—MRF454 $16, MRF455 $12, MRF477 $11,
MRF492 $18. Catalog. RFPC, Box 700, San
Marcos, CA 92069. (619) 744-0728.

UHF pre-amp kit 25 db gain $13.50 ppd.
FREE MAIIL. ORDER FLYER. RETAIL
STORE. Network Sales, 90 Turner Elk Grove,
1L 60007.

CASH for schematics and original ideas that
would be of interest to musicians, recording
engineers, et¢. Send for information: MZ
Electronics, 39 Fairview Avenue, East Pro-
vidence, R.1. 02914.

PRESSURE SENSORS. Xducer alone,
$11.00. With 0-10v electronics, $19.95. Sensi-
tivities range from 0.1 "-1.0"H20O F/S to more
than 0-100psi F/S. Send SASE to: SYNO-
DULE ELECTRONICS, 38 Montvale Ave.,
Stoneham, MA 02180.

DIGITAL KLOCK KIT plays 1-0f-12 melo-
dies each quater hour. Displays time, date,
and other features. Send $2.25 for complete
assembly plans and pricing to KERBER
KLOCK KO., 36117 Hillcrest, Eastlake, Ohio
44094,

ENGRAVERS Plans—Inexpensive, easy con-
struction. Etches information in metals.
$5.00, Protolech, 83 Woodward, S.I., N.Y.
10314.

Zenith—Many others! Lowest Dealer Prices!
Orders shipped within 24 hours! Complete il-
lustrated catalog, $2.00. Pacific Cable Co.,
Inc., 7325V Reseda Blvd., Dept 508, Reseda,
CA 91335, 818/716-5914.

CABLE and SUBSCRIPTION TV secret
manual. Build your own DESCRAMBLERS,
converters. Instructions, schematics for Sine
Wave, Inband/Outband Gated Sync, SSAVI,
- (HBO, Showtime, Cinemax, UHF, etc.)
Send 3$8.95 to CABLETRONICS, Box
30502ME, Bethesda, MD 20814.

SUPER powered notch filters. Equivalent of
cable company ‘‘cylinders.”’ Eliminate unde-
sirable signals. Any channel 2 through 8;
14(A) through 22(1). (Please specify). Send
$20.00 each. Money back guarantee. Quantity
discounts, CATV, Box 17621, Plantation, FL
33318.

PAY TV and Satellite Descrambling. 60
pages. Americaand Canada. Theory and sche-
matics. This is the most comprehensive book
available on the subject, $12.95. Microwave
(MDS) Pay TV Handbooks, 20 pages, $9.95.
Stungun schematics $9.95. Buying surplus,
siezed and distressed goods. America and
Canada. $9.95. All for $20.00. Catalog $1.
Shojiki Electronics Corp., 1327P Niagara St.,
Niagara Falls, NY 14302. C.0.D.’s. 716-
282-1001.

SCIENTIFIC-ATLANTA cable systems! De-
scrambler for the 8500, 8530, 8520 series
boxes. Receive all the pay channels. This is not
a kit! Send $2.00 for info and order form. Ad-
vanced Technology Systems, Box 316 Au-
burn, Mass. 01501.

PICTURE Flyer lists quality electronic sur-
plus at low prices. Since 1970. Send for the last
3 issues. Star-Tronics, Box 683, McMinnville,
OR 97128.

INYENTORS

INVENTORS! Can you profit from your
idea? Call AMERICAN INVENTORS COR-
PORATION for free information. Over a de-
cade of service. 1-800-338-5656. In Massachu-
setts call (413) 568-3753.

COUNTERMEASURES

BUGGED? Wiretapped? Find out fast.
COUNTERMEASURES equipment catalog
$1. Capri Electronics, Route 1Z, Canon, GA
30520.

REPAIR YOUR OWN TV

NEW . . . REPAIR YOUR OWN TV . . .
EASY. Write, Research Rt. 3, Box 601BW,
Colville, WA 99114.

CABLE TV CONVERTERS & EQUIP-
MENT. Plans and parts. Build or buy. FREE
Information. C & D ELECTRONICS, 626
Flowerdale, Dept. ME, Ferndale, M1 48220.

BUILD Your Own Satellite TV Receiving Sys-
tem And Save! Instruction manuals, schemat-
ics, circuit boards, parts kits! Send stamped
envelope for complete product listing: XAN-
DI, Box 25647, Dept. 30J], Tempe, AZ 85282.

CABLE TV converters and descramblers.
Low prices. Quantity discounts. FREE IN-
FORMATIVE CATALOG. R&M Distribu-
tors, P.O. Box 1285, Boston, MA 02205.

DEALERS wanted: Channel 2, 3, and 4 notch
filters. Money back guarantee. Send $15.00
for sample and quantity price list. Specify
channel(s). GARY KURTZ, P.O. Box
291394, Davie, FL 33329.

SATELLITE equipment. Name brands at low
prices. For price list Tarrant Satellite Systems,
117 Bremen Hurst, TX 76054. 817/656-0721.
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EDGE
CONNECTORS

SOUND

i . AND VIDEO MODULATOR
¥ T FOR T.I. COMPUTER

Ti # UM1381-1. Designed for use with T.1. com-
puters Can be used with video sources. Built-in

SLIM LINE
COOLING FAN

Etri $# 99XM182 tow
noise fan. Measures

RP.

~_SOLID STATE
2K10TURN | (= BORZER
e B [\ @ (B
$5.00EACH | oo 107ors9.00
+ 12 Vdc or 24Vdc POWER SUPPLY

DELTRON MODEL QD12/15-1.7

Dual plus and minus 12vdc open

frame power supply. Can be used as

24Vdc @ 1.5 amp. INPUT: either

115 Vac or 230 Vac

Fully regulated computer grade supply.
%"

$1.00 EACH

$1.50 each

NIC
LOS ANGELES, CA STORE
905 5. Vermont Ave.
213 380-8000
VAN NUYS, CA STORE
6228 Sepulveda Bivd,
818 997-1806

MAIL ORDERS TO:
P.O. BOX 20406

Los Angeles, CA 30006

TWX - 5101010163 ALL ELECTRONIC
EASYLINK MBX - 62887748

$5.00 per 100 roll

VISA
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TOLL FREE ORDERS ONLY
1-800-826-5432
(ORDER ONLY)
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QUANTITIES LIMITED
MINIMUM ORDER $10.00
USA: $3.00 SHIPPING

(IN CALIFORNIA: 1-800-258-68/66) FOREIGN ORDERS:

ALASKA, HAWAII,
OR INFORMATION
(213) 380-8000

NO C.0.D.{

Januury 1986

INCLUDING SUFFICIENT
SHIPPING
CALIF RES.ADD 62%

open switches. Measures 4%
long

METAL OXIDE
VARISTOR

Poputar GE # 130LA10A
varistor " diameter
$1.25 each
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zolol SPEAKER cATAmGIOIQQ
1001 bargains in electronics. Save
up to 50% call toll free 1-800-346-
2433 for ordering only. Order by
VISA/MC/AMX. No COD's. Missouri,
Alaska, Hawaii call 1-816-842-5092,
or write McGee Radio, 1901 McGee
St., K.C., MO 64108. Postage for
@ catalog $1.00.
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Scanners
CB Radios
Radar Deetectors

RT3 E08  UMIDEM  WSSETLER  PUTISUSTES

P TO 50% OFF  1cmun

4 FLECTRORICE ﬂ*
ALL HRAND REW WITH WARRANTY \;‘
RADAR DETECTORS » CAR STEREOS v
CORDLESS PHONES » CB's * SCANNERS
ANSWERING MACHINES » MARINE RADIOS
COMPUTRONIX_ 815 MILWAUKEE
GLENVIEW 1L 80025/ 312-729-BUYS

CALL TOLL FREE
FOR PRECES

VISA « M C o AMEX o F

ERSONAL CHECKS «

& Quality Microwave TV Antennas

Multi-Channel 1.9 to 2.7 GHz

. 40dB Gain True Parabolic 20 inch Dish

4= Complete System $84.95 (Shipping inct.)
& D ps, Qty. Pricing, R 't Parts

PhINIDS-Tach Electronics

& P.0. BOx 34772 - Phoenin, AZ 85067

LIFETIME  (602) 847-7700  ($3.00 Credit all phone orders!)

WARRANTY MasterCard ® Visa » C0D's

CABLE TV Secrets - the outlaw publication
the Cable Companies tried to Ban. HBO,

Movie Channel, Showtime, Descramblers,
Converters, etc. Suppliers list included. $8.95.
Cable Facts, Box 711-ME, Pataskala, Ohio
43062.

TUNEABLE notch filters, brochure $1.00.
D.K. Video, Box 63/6025, Margate, FL
33063. 305-752-9202.

COMMUNICATIONS

CB’ERS ONLY: Antennas, Radios, Modula-
tors, Voice Scramblers, Base and Mobile Kick-
ers, Books, Modifications, Professional Re-
pairs! FREE CATALOG. PRESIDENT CB
SALES 101 W. Adams-14, Long Beach, CA
90805. (213) 631-3552.

SHORTWAVE and medium wave listeners!
Get our catalog of *‘hot’’ receivers, loop an-
tennas and selective filters—$1.00, or call
619-741-2891. RADIO WEST, 3417 Purer

Road, Escondido, CA 92025.

MISCELLANEOUS

ANTIQUE Radio Classified, the Publication
for buyers & sellers of old radios $1.50 sample.
9511-23 Sunrise, Cleveland, Ohio 44133.

ASIAN LADIES want correspondence for
friendship, marriage. SUNSHINE INTER-
NATIONAL, Dept. TR, Box 260, North Hol-
lywood, CA 91603.

Hi-Fi speaker kits, auto speaker systems and
speaker components from the world’s finest
manufacturers, For beginners and audiophiles.
Free literature. A&S SPEAKERS, Box 7462M,
Denver, CO 80207 (303) 399-8609.

GREAT JOBS & OPPORI fUNlTlEs for
Electronics Techs! Land a job you’ll love and
go places fast with the secrets to “*“MAKING
IT UP THE LADDER.” Filled with proven
advice on how to start right by getting the edge
on your competitors and how to keep advanc-
ing! Use these prime years wisely! $11.95.
JOHN DAVID PUBLISHING, 121 Lyman

COMMUNICATIONS PLANS, BOOKS,

! - : Street, Springfield, Mass. 01103.
KITS! AM/FM broadcasting (licensed/unli-

HAIRLINE recedmg? Now it doesn’t have t0.

censed), 1750 Meter transceivers, ham/CB ; R !
amplifiers, surveillance bugs, more! FREE !haYebeen using the prescription drug Minox-
catalog. PAN-COM, Box 130-M1, Paradise idil for 18 months. Here is an inside report on

my personal experience with the hair-raising
drug you’ve probably heard about. Includes
price/source information. Send $5 to: R&D
Research, P.O. Box 675, Prospect Hts., IL
60070-675.

CA 95969.

Please mention you saw il in
Modern Elecironics when pur-
chasing advertised producis.
Thanks!

CABLE Converters, Radar Detectors, Police
Scanners, Send $1.00 for catalog. G.L.C.1.,
1717 4-Mile Rd. NE, Grand Rapids, MI 49505.

1
m |
For further information on products, dealers, or literature
Now you can reach out every month and learn about the latest innovations in in thisissue, circle the appropriate numbers below. Be sure
consumer electronics and personal computers—what’s new, how products and to include your name and address before mailing.
circuits work, and what leading authorities think of them. 1 2 a3 4 5 8 7 8 8 10 11 12
*Stereo *Video *Home & Car Electronics 13 14 15 18 17 18 19 20 21 22 23 24
*Test Instruments *Circuitry & Devices *Servicing 25 26 21 28 29 30 31 32 33 34 35 38
*Personal Computers *Communications *Construction Projects 37 38 39 40 41 42 43 44 45 48 4T 48
49 50 51 52 53 54 55 56 57 58 59 60
In every issue, authors lucidly explain how exciting, new electronics ideas are 61 682 63 64 65 68 67 68 68 70 TV 72
applied: .. issue forthright buying counsel . . . present complete plans to build 73 74 75 78 77 78 719 80 81 82 83 84
glectromc devices to enhance products, even unique ones that are not yet being sold 85 86 8, 88 68 90 81 92 93 94 95 93
in the marketplace.
97 98 99 100 101 102 103 104 105 108 107 108
Just fill out the coupon and mail with your check, money order, or credit card 109 110 111 112 113 114 115 118 117 118 119 120
information (Visa or MasterCard) to enter your subscription. Do it today to ensure 121 122 123 124 125 126 127 128 129 130 131 132
earliest delivery! 133 134 135 138 137 138 139 140 141 142 143 144
___________________________ 145 1468 147 148 149 150 151 152 153 154 155 158
157 158 159 160 1681 162 183 164 185 168 187 168
189 170 171 172 173 174 175 176 177 178 179 180
MODERN ELECTRONICS 76 North Broadway, Hicksville, NY 11801
Please send me Modern Electronics for [ 2 Years [ 1 Year Insert issue date here S
(month) (yean)
Rame {must be completed to process)
Street 2 Years (24issues). ... ... $25.00!
City 1 Year (12 issues). ...... $16.97| Name
State Zip \ Company Name
Charge My Order To: Payment Enclosed $ Address
MasterCard My account number is:
VISA LI T T T T T T ITTTITIT] City _ State Zip
Phone
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WHEN OROERING BY PHONE, CALL 1-000-344-4539 (AK, cal) 218-881-6674). BY MAIL SEND YOUR OROER T0: OIGHKEY, P.0. Box 677. Thist River Felis. MN 56701, :... ..Add
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Tiny TVS (from page 26)

sounds much better than the
FTV2A’s. A slide-control on the side
sets the volume.

The picture reflects from the ac-
tual flip-up screen to a mirror for
comfortable desktop viewing. A
brightness control on the side helpsto
maintain adequate contrast for dif-
ferent lighting conditions.

When you look at the picture on
the Citizen by itself, it’s not too bad.
The pixels make the display resemble
anewspaper photo. Instead of a con-
tinuous image, it resembles a photo
that has been ‘‘half-toned’” with a
screen of about 70 lines per inch,
which is rather coarse. The contrast
ratio is poor, but the picture is un-
deniably there. Only large screen text
is readable. All in all, if you didn’t
compare it with the Sinclair, how-
ever, you’d be favorably impressed.

Place the Sinclair FTV2A and the
Citizen 03TA side-by-side with the
same picture on their screen, how-
ever, and the difference heavily
favors the Sinclair. There’s nothing
like a CRT at this time.

I was able to easily input video
signals to the Citizen from a VCR,
video camera and computers since it
has a video input jack. The VCR and
camera yielded an adequate picture
for monitoring, but computer text
was totally unreadable. The low
screen resolution won’t allows even
32-character lines. I was able to dis-
play a large graphic logo, but normal
text is out for this type of display.

I suppose, in the final analysis, the
picture is what counts, and the Sin-
clair FTV2A is the hands-down win-
ner there. But the convenience of the
Citizen’s video and antenna inputs,
the better speaker, the smaller size,
the included power supply, and the
availability of rechargeable batteries
are definite “‘pluses.”’

It would be nice if Sinclair and
Citizen got together and designed a
unit with the best of both. But the

Table 1—Pocket TV Sources

Casio

15 Gardner Road
Fairfield, NJ 07006
(201) 575-7400

Epson

2780 Lomita Blvd.
Torrance, CA 90505
(800) 421-0184

(213) 539-9140

Radio Shack

1700 One Tandy Center
Forth Worth, TX 76101
(817) 390-3011

Sinclair Research

50 Staniford St.
Boston, MA 02114
(617) 742-4826
Citizen

1200 Watt St. W
Lyndhurst, NJ 07071
(800) 526-6257

(201) 438-8150

Panasonic

One Panasonic Way
Secaucus, NJ 07094
(201) 348-7000

Seiko

1330 W. Walnut Parkway
Compton, CA 90220
(213) 603-9550

Sony

Sony Drive

Park Ridge, NJ 07656
(201) 930-1000

LCD display world is too far away in
quality at this time. Both CRT and
LCD displays are making great
strides, though. Sanyo, for example,
has a prototype 1.7” CRT that
generates a 3 "-diagonal screen. And
gas-electron-phosphor displays prom-
ise an alternative to both the CRT
and LCD for flat-screen pictures.
Meanwhile, ‘‘flat’’ is apparently the
wave of the future. ME
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COMPUTERS AT WHOLESALE!!

MURA MODEM MM-100

Sends and receives at 300
baud. Selectable originate/
answer modes. Full duplex
operation.Directconnect to
phone. Beli 103 compaible.
Comes with AC adapter.

DeluxeDisketteFile

Holds 10C
51/4" diskettes.
Easy access
>~ handle for
: opening end
carrylng Comes with lack
and key for se%&'{t}y §8 50

Shielded CABLES

Full end-to-end shield. Hand scldered.
Model 8510 - 6 ft. IBM computer to printer.

DB25 pin male to 36 pin

Centronics male. 49020 sggo
Model 8511 - 6 ft. RS 232 DB25 pin

female to female. %)
Model 8512-25 - 6 ft. Centromcs 2
pin wired male to male.

Model 8512-36 - 6 ft. Centronlcs K'd

pin male to male. v S ]90
Maodel 8513 - 6 ft. RS 232 DB25

pin male to female.

Model 8514 - 6 ft RS 232 25 pin
male to male. pmm sggo
Maodel 8515 - 6 ft. IBM computer to modem.

DB25 pin male to female. (Pins 1-8, 12,

20, 22 wired) a0 3§50
All Cables Available In 10 ft. &
15 ft. Lengths

Hard Drives
10 MEG Hard Disk Drive With
Controller #96200
20 MEG Hard Disk Drive With
Controller #98600......$649.00

IBM XT-AT TYPE KEYBOARD
#5060AT $999

SgQD
SgQD

IBM XT-5151 TYPE KEY3OARD{

#5151

5899

Swivel Base
Monitor

Swivels 360°.
Tilts Lp/down

12 489980 14" #BUO90 125 Two sizes |

1

MTHE WHOLESALE OUTLET

Compatible with all computers

having RS 232 port.

10005

$14800

BUILD YOUR OWN PC!

IBM® PC/XT-Type
Mother Board
16 bit 8088 processor:;
optional 8087 IBM PC-XT key-
board port. 8 expansion
slots. 8K-Bios ROM installed.
128K RAM installed. ex-

pandable to 640K
#92250 $17500

IBM® XT-Type Keyboard

,I‘l‘||l "

5150 keytronic type. Fully
1BM-XT compzét[i)ble. Cherry
brand keys. LED caps

& Num lock.#30130 85900
Floppy Disk Drive
Controller Board

Includes cable for 2 drives.

$3900

MAGNAVOX
HIGH RESOLUTION

#928050

MULTIPLE OUTLET
POWER STRIP

Features Surge Protectors. 6 outiet
3-prong plug. 6’ cord & 15 amps’

#92260

$123%]

IBM® PC/XT-Type Case
Accepts XT-type mother
board anc eight expaision
boards. Side mount for pow-
er supply. Flip up cover

with locking hinges
#90180 34900

150 Wat-SWITCH NG
POWER SUPPLY
Will power hard drive. 4 disk

drive power cable. Same di-
mensions & power
plugs as 18M. #90155 89500

Monochrome Graohic
Printer Board
Parallel pr nter port. Te»t

mode: 80x25; Graph
ics: 720x3¢8. #2270 S@H00
Disk Drives

5% " Haf Height Crives
From Teac, Mitsubishi &

More!
#93140 $8500
BROTHER DOT
MATRIX PRINTEF.
#96220
ANTI-GLARE

SCREEN
Reduces eye strain & glare.

Monochrome Monitors

#90210 31395
Colar Monitors
#3220 S] 695

l_!

ME, 2 Interstate Avenue, Albany, NY 12205. To order call: 1-800-344-4387
kNon -NYS Res ) or518-459-; '8836NYS Res[g Customer paysfrmght & handling FCB Albany, NY.

on-credit card order shipped

PS, C.0

Minimum order $25

SmarTEAM
103/2124 Modem

Operates at 300 baud and 1200
baud Bell 103 and 212A compat-
ible. Hayes compatible. Auto
answer, dial and redial. External
speaker for monitoring of calls.

AC adapter supplied.
S] 7995

Uses RS 232-C
connector.
IBM Type
Add On Boards

Multi tunction board 2xpandable to 384K.
1 sericl port 1 parallel printer port. 1 Joy
stick port. Clock and zalendar

w/Ni-Cad battery back up.#92290 ‘99““

#91990

Color Graphics Board
RGB color port. Light peninterface. Graphuc
mode 320x200 (é:olm) 640x200 ‘B &W)
Text mode: 40x25 (low res.):
80x25 (high res ) vazon0 $800°

512K RAM Exg ansion Board
Upgrade RAM memory in 64K $EQ00
increnents. Fully buffered. #92300 59

RS-232 Sevial Board
Provides a RS 232 se-ial port
Fully duffered #92310

335 00
Game 1/ Board
Provides two joy ;2900

stick ports.#9285)
Paratlel Printer Card #92700 82900

EASY DRAWER

T

S

Slide drawer for your keybaeard. In-
cludes platformto support your com-
puter. Drawer holds a keyboard up to

23/4"(L) x 193/4" (W) x
91/2"(D). #90190 34900

Dealer and large quantity orders call:
518-454-7883 ask for Cemputer Department.
Some hems Not As Pictured

IBM is a registered trademark of
International Busmes= Machines.




KENWOOD

...pacesetter in Amateur radio

All-mode receiver.

® Covers 150 kHz —30 MHz in 30 bands.

® All mode: USB, LSB, CW, AM, FM

¢ Digital VFO's. 50-Hz, 500-Hz or 5-kHz
steps. F. LOCK switch.

® Ten memories store frequency, band, and
mode data. Each memory may be tuned
as aVFO.

® Lithium batt. memory back-up.

® Memory scan.

® Programmable band scan.

® Fluorescent tube digital display of
frequency (100 Hz resolution) or time.

® Dual 24-hour quartz clocks, with timer.

® Three built-in IF filters with NARROW/WIDE
selector switch. (CW filter optional.)

® Squelch circuit, all mode, built-in.

® Noise blanker built-in.

® | arge front mounted speaker.

* RF step attenuator. (0-10-20-30 dB))

® AGC switch. (Slow-Fast.)

® "S" meter, with SINPO scale.

® High and low impedance antenna
terminals.

® 100/120/220/240 VAC operation.

* RECORD output jack.

® Timer REMOTE output (not for AC power).

® Muting terminals.

R'1000 High performance receiver ¢ 200
k+4z-30 MHz in 3C bands ® AM, CW, SSBe 3 IF
fikers ® noise blarker ® RF attenuator ® S-meter

® 120-240 VAC® muting terminals ® buiit-in speaker
¢ digital display/clock/timer

R‘GOO General coverage receiver ® 150
ki-z-30 MHz in 30 bands ® AM, CW, SSB e IF filters
* roise blanker ® RF attenuator ® S-meter with
SIWPO scale ® front mounted speaker ® 3 antenna
inputs ® 100-240 VAC operation @ record jack

* Muting terminals ® digital display

Specitications and prices subject to change without notice or obligation

Optional accessories

® VC-10 vHF converter ror R-2000 covers
118-174 MHz

® YG-455C 500 Hz CW filter for R-2000

® HS-4 Feadphones

® HS-5 Celuxe headphones

® HS-6 Lightweight headphones

® HS-7 Nicro headphones

* DCK-1DC cable kit for 13.8 VDC operatior

® AL-2 Lightning and stelic arrester

® Service manuals are available for all
receivers and most accessories.

Additional information on Kenwood all-bar ¢
receivers is available from authorized dealexs .

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West "Nainut Street
Compton, California 90220

CIRCLE 139 DN READER SERVICE CARD




