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You've got everything to lose

by not listening to a

Uniden’ Bearcat® Scanner.

You think it'll never
happen to you. But don't
count on it. Because crime
isn't something you can
control.

But there is a way you
can be warned. With a
Uniden® Bearcat® 210XL
Scanner Radio. It lets you
listen in on up-to-the-
minute police reports, so
you're always aware of
what's happening, and
where it's happening.
That way, if a crime wave
hits your neighborhood,

ou'll know about it when

f;\ Uniden® Bearcat * Scanners are approveddor use

ingeighborhood crime prevention program

£1984 UNIT

UCA

the police do. Not when
it's too late.

A Uniden® Bearcat®
210XL is no guarantee
against crime. Just a way
to know when to take
precautions against it.
Think for a moment of
all that's at stake. Then
take a moment and call
1-800-S-C-A-N-N-E-R to
find your nearest Uniden®
Bearcat® Scanner dealer.

Uniden Corporation of
America, 6345 Castleway
Court, Indianapalis, IN
46250.

uniden
Beancat
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Commercial Communications
Marine Communications
Personal Communications
Satellite Technology

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

Grantham offers this program, complete but
without laboratory, to electronics technicians
whose objectives are to upgrade their level of
technical employment. Since the field of elec-
tronics 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

P E R = e

This booklet

for
FREE
Booklet
P
COUPON

This free booklet
explains the
Grantham B.S.
Degree Program,
offered by inde-
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-7-85
10570 Humbolt Street, Los Alamitos, CA 90720

B.S. Degree independent-study program.

=
I
|
|
: Please mail me your free catalog which explains your
|
I
I
I
|
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MUST LIQUIDATE

At Far Below
Dealer Cost!

TOTAL Personal Gomputer system

Carries
easily as a suitcase!
Plugs into 115V outlet.

—
Sorry, we’re not permitted to PRINT the famous brand-name. .
BUT, we CAN 'tell all” if you call us TOLL FREE: 1-800-328-0609!

THE COMPUTER.

For business, education and home use! Thousands
of programs are available.

Snap-on computer! 64K RAM, 20K ROM. Full-size type-
writer keyboard. Upper and lower case letters,
numerals, symbols, reverse characters. 2 cursor
control keys, 4 function keys, programmable to 8.
Music synthesizer with 3 independent voices, each
with 9 octave range. Input/output ports accommo-
date . . . user, serial, ROM cartridge, joysticks, ex-
ternal monitor, phone modem.

Built-in disk drive! Intelligent high speed unit with
5" floppy disk recorder. 170K formatted data stor-
age; 35 tracks. 16K ROM. Uses single sided, single
density disk. Serial interface. Second serial port to
chain second drive or printer.

Built-in color monitor ! Dispiays 40 columns x 25 lines
of text on 5" screen. High resolution. 320 x 200 pix-
els. 16 background, character colors.

Built-in ROM cartridge port! Insert ROM program car-
tridge. Multitude of subjects available in stores
across the nation!

data base program!

~

THE PRINTER.

Graphics quality 6 x 7 dot matrix printer. An ideal
“fit" for this system . .. and inciuded in the aston-
ishingly low package price below!

Print method: Bi-directional impact dot matrix.
Character matrix: 6 x 7 dot matrix.

Characters: Upper and lower case letters, numerals
and symbols. All PET graphic characters.
Graphics: 7 vertical dots — maximum 480 columns.
Dot addressable.

Character codes: CBM ASCII code.

Print speed: 60 characters per second.

Maximum columns: 80 columns.

Character spacing: 10 characters per inch.

Line feed spacing: 6 lines per inch in character mode
or 8 lines per inch selectable. 9 lines per inch in
graphics mode.

Line feed speed: 5 lines per second in character mode.
7.5 lines per second in graphics mode.

Paper feed: friction feed. (Tractor feed optional’)
Paper width: 4.5" to 8.5" width. Up to 10" with option-
al tractor feed.

Multiple copies: Original plus maximum of two copies.

JOYSTICKS (Set of 2)

Give you the fun of playing a wide

selection of games. $
18 pr.

mfr. List: $59.90 pr.
Item H-507-63622-01 Ship, handling: $6.00 pr.

Compatible with Commodore Computer Systems (Not included in package price.)

64 MODEM

Access new worlds of information with your
computer.

mfr. List: $109.95

Liquidation Price

Item H-507-63646-00 Ship, handling: $4.00

Liquidation Price
= - L.

Credit card members can order by phone,

- eer w EE SR W s Sh Er Ar W G B WS SR WP WS EP S IR SR IR R W W W W L W oW W o we

Y'SEND ME THE ITEMS | HAVE LISTED BELOW

Price subject to change after 60 days. Sales outside
continental U.S. are subject to special conditions.
Please call or write t0 inquire.

24 hours a day. 7 days a week.

Toll-Free: 1-800-328-0609
a Your check is welcome!
TeleCheck No delays when you pay by check!

C.0.M.B. CO."

Authorized Liguidator
14615 28TH AVENUE NORTH
MINNEAPOLIS, MINNESOTA 55441-3357

Ship/
Handl.

How
Many

Item

No. Price

Item

GETALLTHISATONELOWPRICE!
64K Computer ® 16 Hue Color, 5" Monitor @ Disk
Drive ® Printer ® Two Software Packages: "Easy
Script” word processing and “The Manager”

7 A

g & 7 &

803 J/ /
Printer _

T~

Dimensions: 13"W x 8°D x 3':"H. Wt.: 6% ibs. Power:
120V AC, 60 Hz.

THE SOFTWARE.

“Easy Script” One of the most powerful word pro-
cessors at any price! Cut re-typing, create docu-
ments from standard paragraphs, do personalized
letters, see and change a document before it is print-
ed. Instruction manual has extensive training sec-
tion that simplities use . . . even for someone who
has never used a computer or word processor before!

“The Manager” A sophisticated database manager
for business or home use. Business uses: accounts
payable/receivable, inventory, appointments, task
manager. Home uses: mailing lists, home inventory,
recipes, collection organizer, investment tracking,
checkbook balancing. School uses: research arti-
cle index, gradebook.

TOTAL

Personal Computer System
Now Available At
FAR BELOW dealer cost!

*488

Item H-507-64011-02

Shipping, handling: $24.00

Other popular brands of computer peripherals

available at liquidation prices. For informa-
tion, Call TOLL FREE: 1-800-328-0609.

TOTAL
PACKAGE
PRICE

C.0.M.B. CO.® item H-507
14615 28th Ave. N./Minneapolis, MN 55441-3357

Send the items indicated at left. {(Minnesota residents add 6%
sales tax. Please allow 3-4 weeks for delivery. Sorry, no C.0.D.)

[J My check or money orders is enclosed. (No detays in proces-
sing orders paid by check, thanks to TeleCheck.)

Charge: {J MasterCard® J VISA O Am. Ex. [J Diners Club

Acct. No. — .. Exp.

PLEASE PRINT CLEARLY

Name

Address

City

State
Phone

2IP

J

Sign here

whinwamerieanradiohistor-com
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W/ EDITORIAL |/

True high-tech living may not have ar-
rived yet, but we’re surely heading there
when you consider that the consumer
electronics industry contributes more
than $40-billion to our economy, not to
mention almost 1Y:-million full-time
jobs. This information was garnered by
an Arthur D. Little, Inc. study made for
EIA’s Consumer Electronics Group,
based on 1983 information on 27 elec-
tronic products that were combined into
12 categories.

Leading the pack on total dollar value
of business generated is color TVs, with
nearly $15-billion, followed by home
computers with $7.14-billion. Both also
led in number of full-time jobs support-
ed. All these figures relate to total eco-
nomic impact in the U.S., of course, and
take into account retail value added and
other indirect economic influences.

The study also revealed what we all
know: much of what’s produced is from
foreign sources. For example, all video-
cassette recorders sold in the home U. S.
market were imported from the Far East.
Hitachi makes RCA-brand machines,
Matsushita does the same for GE, Sony
for Zenith (in 1983), Sanyo for Sears, and
so on. Of the 14.4-million color TV units
produced for 1983 inventory, 3.82 mil-
lion were imported fully or in part from
another country. Most computers, how-

W/ LETTERS! /I

April Fool’s In July

*We were amazed to see the articleon *‘In
Situ’’ Solar Cell Process in your April
1985 issue. Our engineers have been
working on a similar project for the past
two (2) years and have perfected it. Sev-
eral omissions in your article may cause
minor headaches for readers attempting
this project.

First, the white sand must come from
the White Sands area in Southeast New
Mexico. Beach sand contains too such
salt and potassium compounds, but New
Mexico sand contains trace amounts of
Indium Lithide necessary for ion doping.

Second, after assembly, unit must be
baked with the mentioned chemical at 525
degrees F for 312 hours plus a half hour

A $40-Billion Lifestyle

ever, were made in the U.S., though
many components were sourced from
abroad. Corded telephones, too, are
heavily imported, with almost 40% made
overseas. And so it goes, with the U.S.
fast turning into a sales, distribution and
servicing nation in the consumer electron-
ics area.

Interestingly, there are a lot of jobs
created even when products are manufac-
tured abroad. Often, overseas companies
also set up manufacturing facilities in the
U.S. as their sales increase. Additionally,
there are byproducts such as video carts
that spring up as ancillary equipment
made in the U.S.

So importing is not all bad. It’s not all
good, either, naturally, as manufacturing
facilities continue to disappear along with
the technically skilled job opportunities
they offer us. Survival of the fittest, it’s
called. We made our own bed in many
ways. Licensing of technology at give-
away prices; little reinvestment in more
efficient production methods; poor qual-
ity control; low productivity; high labor
costs; and other factors.

There is a lot of pressure being applied
to leading manufacturing countries who
export to the U.S. but limit imports from
us. Just to give you some idea of the ob-
stacles that face American manufactur-
ers, plants here have to be inspected and

per 2000 ft. elevation, with 120 Vdc
across the screen and pan, with the screen
positive. This will ensure even polarized
distribution of the hypolithium disilicate
ion implantation. A diode in series with
the panel must be installed, as darkness
will generate a reverse current flow, dis-
charging the storage batteries.
D. C. Short
Icudahack, VA
(The sand in Thatcher, Arizona is even
better, we’ve been told.—FEd.)

A Reset Fan
oPlease send me program 1 and the source
code for KREBF spell. Since I recently
purchased an Apple lle computer, I've

pass certification requirements by the Ja-
panese Ministry of International Trade
and Industry before U.S. products can be
marketed in Japan. Japanese inspectors,
in fact, fly in to the U.S. for this purpose.
Obviously, this adds to delays and in-
creased costs. Now, Japan is granting
Specific Foreign Inspection Bodies in the
U.S. toinspect, register and certify Amer-
ican facilities. Nonetheless, high tariffs,
language barriers, and complex burea-
cratic measures are still major hurdles
that face American exporters.

No one predicts that consumer elec-
tronics manufacturing will have a resurg-
ence in the U.S. But who knows? See Ap-
ple Computer’s Macintosh production
facilities, for example. Built from scratch
and using the most modern automated fa-
cilities available, it spits out a completed
computer in less time that it takes to make
a typical telephone call.

Whatever the source of manufacture,
however, the American public continues
to luxuriate in more and more consumer
electronics products, with sales, distribu-
tion and service jobs growing by leaps and
bounds to make it happen.

it utty

been looking for a way to reset into the
monitor from a protected program. Your
article in the February and March 1985
issues was what I needed.

Wally Lee
Montreal, Canada

Author’s Correction

sThere were a few errors made in trans-
cribing my manuscript, ‘‘Using Voltage
Comparators’’ (May 1985 issue): Page
37, Fig. 5, the unlabeled resistor con-
nected to V+ should be labeled ‘33K’
and the unlabeled resistor to ground

should be labeled ¢‘68K.”’ Thanks.
Robert Witte
Greensboro, NC
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N ELECTRONICS NEWS i
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VCR TAPE SHORTAGE? Irdustry people predict a serious shortage of blank
videotaps by fall due to higher sales than ever and menufacturers' re-
lvctence to increese production beczuse price cuts have keen so severe
that there's not much money te be made. Whether this comes true or not,
zt's likely that prices will rise, so stock up now.

Salss of blark cassettes are expected to double that of 1384, reach-
rg 122=million units. Home VCR machine sales increased 77% in first-
guarter.'85, addinig to threatenred blank-tape problem.

NEW TOP-TEN COMPUTER CHAIN. -Heathkit Electronic Centers' name change to
Heath/Zenith Compuzers &,Electrénics and plans for remodeling its 70-
store chain to emphasize popular computers and accessories will put the
company among the top ten computer chains in €he U.S. in store: numbers

ard .volume. Owned and operated:-by Veritechnology Eleétrcnics Corp., a
subgidiary of Zenith Electronics Corp., as is‘'Heath, thé centers will
coritinue to carry traditional. Heathkit electronic products and its ed-
ucational learning ce

LIQUID~CRYSTAL: SHUTTER PRINTER. Casio uses LCD shutter in new printer
to céntrol the waw l:ght strikes a photoconductor, making the print
head fully electronic Boasts speed that's 200 times faster than -con-
ventzon LCD's 240 dots per inch reselution, and operating noise below

50 dB. Interface-options are Centronics-type and RS232Ciserial.

COMPUTER SERVICING. :Commodore Business Machines reorgarized and: expand-
ed its customer service capab-l-ty recently, ¢reating & national network
of régional services-¢enters. There are 650 locations now, with plans to
alnost double the number, inc_uding 160 locations zo be handled by RCA.
A toll-free Custome¥ Support l:ne is now active, too, to answer ques-
tions (not linez 8(0-247-9000.!

Howsard W. Sams now publishes "Computerfacts" service data to cover
reveir information for popular microcomputers and peripherals. They're
available from local electronic, parzs distributors.

CD USERS. Fram West Germany comes a flat-diaphragm speaker that uses
honeycorbed ceram:c material. The company, Mac Audio, claims that this
snables .the speaker o vibraze axially withouz material deformation and
ensuing sound dis+tortion from 59 to 6500 Hz. The novel developmerit was
prompted by the ez increase  in dynamic range produced by digital
compact_discs.

SILICON "VALLEY RANKS #1 t's no suarprise tg:learn that Silicon Valley

2 11 other a-« [ ; e} lec 3 ies An industry

1 v ; A h 2 this -1
r

(25 1n i ( )3 ] vV g d i
lows v ] zapclis, MN ; Palo Alto, CA (146); Dalla TX (142);
ILyvine, C 174} a rt r OR tne same.
——: s e =T ——— = = - ey —r e Cin e ———————
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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.

High-Performance
Communications Receiver

The Model FRG-8800 is a deluxe hf
communications receiver from Yae-
su Electronics for tuning the 150-kHz
t0 29.99-MHz band. Direct frequen-
cy entry is provided through a front-
panel keypad, which also controls
scanning functions and storage/re-
call of channels programmed into
memory, all under control of an 8-bit
microprocessor. A large green LCD
window displays tuned frequency,
operating mode, and signal-strength
information on a SINPO/S-meter
bargraph. The general-coverage re-
ceiver offers selectable agc, all-mode
squelch, two 24-hour clocks, and re-
cording capability, including timer
switching.

A facility is built in for easily inter-
facing the receiver with a personal
computer for expanded operating
control. Pushbuttons on the front
panel are provided for selecting oper-
ating mode (AM, LSB, USB, CW
and FM); narrow/wide bandwidth;
agc on/off; noise blanker on/off;
and fast and slow frequency scan-
ning. A large manual tuning (rotary)
control is also provided.

Options available include the
Model FRV-8800 vhf frequency con-
verter that nests inside the receiver
and is tuned by the front-panel con-
trols to add the 118-t0-173.999-MHz
band, an FM-Wideunit, an active an-
tenna, and an antenna tuner that cov-
ers 150 kHz to 30 MHz. $599.

CIRCLE NO. 112 ON FREE INFORMATION CARD

Cordless Headphone System

Nady’s new cordless stereo head-
phone system allows you to listen to
music through a high-fidelity head-
phone, without the restriction of the
usual cable umbilical. The system
works with any audio source and has
a range of about 35 feet in a 360°

larger or oddly-shaped rooms are
also available. They are series-linked
in a master/slave arrangement.)

The headphone/receiver has a
rated frequency range of from 50 to
15,000 Hz at less than 1% distortion.
Headphone/receiver power is sup-
plied by a 9-volt battery, while trans-
mitter power is obtained from the ac
line. The transmitter plugs into any
audio output source and radiates an
audio-modulated IR signal, which is
picked up by an IR sensor on the
headphones and thereafter demodu-
lated by the receiver. Any number of
receiver/headphones can be used in
an area.

CIRCLE NO. 113 ON FREE INFORMATION CARD

T

zone. The system consists of a Model
IRT-200 infrared transmitter and a
Model IRH-210infrared stereo head-
phone/receiver. (Special transmit-
ters that provide more coverage in

Test Clip For
Closely Stacked Boards

New from AP Products is an innova-
tive test clip that fits between closely
stacked printed-circuit boards to
greatly simplify testing of integrated
circuits. Called the ‘“‘Low Profile

Logical Connection™ System,’’ it
eliminates the need for ‘extender
boards and umbilical-type connec-
tors required by standard test clips.
Height is just 0.33 ” which allows for
testing of ICs on boards that are
spaced as little as 0.5 " apart.

An 18" flat ribbon cable allows for
a faster and easier connection to test
equipment than does umbilical hook-
up. Installation of the clip is simple.
An application tool allows the test

6 / MODERN ELECTRONICS / July 1985
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clip to flex open and fit securely on
the IC. The tool can then be re-
moved, the IC tested, and the tool
used again to disconnect the clip. The
standard end termination is a female
socket connector. However, a cus-
tom end termination for nonstan-
dard needs can be ordered.
CIRCLE NO. 107 ON FREE INFORMATION CARD

Remote Radar Detector

SuperFox Il from Fox Marketing is a
new superheterodyne remote radar
detector with a dielectric focusing
lens to pick up radar signals at long
range, including the new pulsed
K-band radar.

The radardetector offers such con-
venience features as preset sensitivity
and an LED rangedisplay. Inthe pre-
set mode, sensitivity is at its maxi-
mum. By using the squelch control,
you can manually adjust sensitivity
for local conditions. The LED dis-
play changes from green to yellow to
red as relative strength of the radar
signal increases. The display is re-
cessed to protect against washout in
bright light and is faced with a polar-
izing filter. Backing up the LED dis-
play is an audible alarm that grows in
intensity as the source of radar sig-
nals becomes stronger.

The control module mounts under
the dashboard, while the waterproof,
corrosion-resistant receiver mounts
behind your car’s front grille.
$299.95.

CIRCLE NO. 106 ON FREE INFORMATION CARD

300/1200-Baud Modem

Anchor Automation’s new Signal-
man Express 300/1200-baud direct-
connect modem, with a standard
RS-232 data interface, has a host of
features not generally found in its
priceclass, $439. Its operating modes
are automatic ANSW/ORIG selection,
microprocessor-controlled dialing,
answer, autodial from memory, and
automatic speed-mode selection.

The automatic dial feature is
coupled with its telephone number
storage system, which holds up to 10
numbers of 48 characters each. Addi-
tionally, the modem has an audio line
monitor speaker with volume con-
trol, analog loopback self-test, and
eight mode-configuration switches.
Also provided are tone and pulse
dialing, dial-tone selection and busy
detect. There are eight indicator
lamps. The modem measures 9" x 6"
x1¥2",

CIRCLE NO. 105 ON FREE INFORMATION CARD

Variable Isolated
Ac Power Source

VIZ’s new Model WP-30 isolated
power source offers an ac output that
is fully variable from 0 to approxi-
mately 150 volts at 60 Hz, with con-
tinuous 0-to-5-ampere output cur-
rent to a maximum of 650 VA. Maxi-
mum output current can be prese-
lected by the user. Thereafter, if a
load should attempt to draw more
current that what the unit is set for, a
built-in latching relays opens the cir-
cuit and reduces output voltage and
current to zero.

Among the power source’s features
are: two parallel three-prong ac re-
ceptacles to accommodate more than
one load; a power-line leakage tester
that measures ac leakage in electrical
equipment; and separate 32 "analog
pointer-type meters for monitoring
output voltage and current. Rated
meter accuracy is +2% of reading.
The unit measures 14"Wx 122 "D
x 6 "H and weighs 25 Ib. $399.

CIRCLE NO. 104 ON FREE INFORMATION CARD

Hi-Fi/Multi-Channel TV
Videocassette Recorder

Built-in  multichannel television
sound terminals and VHS Hi-Fi
stereo sound record/playback are
just two of the highlights of Sharp
Electronics’ new Model VC-5F7U
videocassette recorder. Among the
VCR’s other features are a 14-day,

(Continued on page 67) '
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NRI Trains You At Home—As You Build

GET THE KNOW-HOW
TO REPAIR EVERY
COMPUTER ON THIS
) MORE.
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Compagq is a Registered Trademark of COMPAQ Computer
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Your Own IBM-Compatible Computer

Learn the Basics the NRI
Way-and Earn Good

Money Troubleshooting
Any Brand of Computer

The biggest growth in jobs
between now and 1995,
according to Department of
Labor estimates, will occur in
the computer service and
repair business, where
demand for trained tech-
nicians will actually double.

You can cash in on this
opportunity—either as a full-
time corporate technician or
an independent service-
person—once you've learned
all the basics of computers the
NRI way. NRI's practical
combination of “reason-why”
theory and “hands-on”
building skills starts you with
the fundamentals of
electronics, then guides you
through advanced electronic
circuitry and on into computer
electronics. You also learn to
program in BASIC and
machine language, the
essential languages for
troubleshooting and repair.

You Build—-and Keep-
a Sanyo MBC-550-2

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

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

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

Learn MS/DOS
Operating System

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

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

wannv-americanradieklistory com

Your NRI course

includes the Sanyo

MBC-550-2 Computer

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

100-Page Free Catalog
Tells More

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

”El SCHOOLS

McGraw-Hill Continuing
Education Center

L . LIV
3939 Wisconsin Avenue, NW tﬁ.r
Washington, DC 20016 | Hi .

We'll Give You Tomorrow.
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Third-Generation CD Player: Sony’s Model CDP-302

It’s interesting to observe the different
design tacks that manufacturers have
taken with their Compact Disc players.
Even co-developers of the basic system,
such as Sony of Japan and Philips of Hol-
land (Magnavox-brand in the U.S.), use
different approaches.

For example, Philips, right from the
start, employed a four-times-oversam-
pling technique and a 14-bit digital-to-an-
alog converter to provide the equivalent
of 16-bit resolution. Along with digital
filtering prior to D/A conversion, this al-
lowed Philips to remove out-of-band
sampling components and other conver-
sion artifacts without introducing severe
phase shift at high frequencies.

In contrast, Sony used steep, analog
multi-pole filters at the output of the D/A
converters. Sony maintained that this ap-
proach was better able to suppress resid-
ual noise at the player’s output, even if it
did introduce severe phase shift at the up-
per end of the audible spectrum.

With the introduction of Sony’s CDP-
320, the subject of our review, and other
so-called ‘‘third-generation’’ models,
Sony appears to have approached this de-
sign difference with a ‘‘best of both
worlds”’ solution.

The new CD player incorporates what
Sony calls its ‘‘Ultralinear D/A convert-
er.”’ This chip includes a true 16-bit D/A
converter with two-to-one oversampling
and new digital filters that are said to de-
liver a high degree of noise rejection. Fur-
thermore, the model incorporates a new
Linear Motor Tracking Mechanism that
is claimed to provide the fastest track ac-
cess time in the industry, as well as a new
miniaturized laser pickup and a VLSI
chip to handle all primary digital func-
tions. Beyond this are many convenience
features, such as a wireless remote con-
trol, that will be examined later on.

This 17"W % 3% "H x 13"D player
weighs less than 15 pounds. Its suggested
retail price is $550.

Description

Considering the relatively low cost of the
CDP-302, the unit is loaded with features

that just a year ago would have been
found only on CD players costing twice as
much. Aside from the inclusion of a full-
function hand-held wireless remote con-
trol, the CDP-302 has a host of features.
It is able to seek music by track or index
number, while random access by track
and index number is also possible, as is se-
quential programming by track or index
number (in any random order) for up to
16 selections. Programs can be repeated,
as can an entire disc, a given track, or any
preselected continuous music segment.

The front-loading drawer of the CDP-
302 is flanked by a power switch, head-
phone jack and headphones level control
on the left and an open/close button on
the right. The display area to the right of
the drawer shows track number being
played and elapsed playing time of that
track or total remaining play time for the
entire disc, depending upon the setting of
a touch-switch.

If a given disc is divided into index
numbers as well as tracks, these will also
be displayed as they are played through.
“Disc’’ is displayed when a disc is moving
within the drawer, while ¢‘Scan’’ illumi-
nates as the player’s fast-moving pickup
is searching for the point on the disc that
you have programmed.

Sony might just as well have omitted
that last indication, since, with its new
linear-pickup motor and low-mass minia-
turized laser pickup assembly, locating a
desired point on a disc occurs so rapidly
that you barely have time to look from the
front panel or the remote-control keypad

before the desired point on the disc is
reached and music begins to play.

The new Linear Motor Tracking Me-
chanism bypasses the use of worm and re-
duction gears in transferring its torque to
the laser-beam pickup. Accordingly, the
pickup moves at an astounding speed of
50,000 tracks/second, providing ¥: to 1
second access time, the fastest to date.
This was achieved while increasing track
accuracy of the pickup through use of a
feedback system controlled by a velocity
sensor that permits the pickup to slow
down when it approaches the desired
track to ensure precise selection.

Moreover, error-detection technology
has been enhanced with the machine’s
new Unilinear Converter System, which
now employs only a single master clock
for all signal-processing and control cir-
cuits. Additionally, a new high-speed
D/A converter operates with a high-res
digital filter that is said to have a band-
pass ripple of merely +0.01 dB.

Incidentally, while random access pro-
gramming cannot be done from the re-
mote control, that hand-held unit does
permit you to quickly get to any track by
pressing only one or two buttons of its
calculator-like 23-key pad.

Below the display area are the repeat
programming buttons and the touch
buttons required for random program-
ming of selections. ‘‘Pause’’ and ‘‘Play”’
buttons are located to the right of the dis-
play area, while further to the right are
the ‘‘Forward” and ‘‘Backward’’ ad-
vance buttons used to move the pickup

“
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ahead or back, track by track; index ad-
vance and retard buttons; and a pair of
manual search buttons. Sound can be
monitored while pressing the manual but-
tons, even though the pickup is moving
along the surface of the disc at several
times its normal speed.

The rear panel of the CDP-302 is
equipped with a pair of stereo output
jacks, a sub-code output connector, an
auxiliary ac socket, and a special pair of
terminals labeled ‘‘Remote Out’ and
‘“Remote In.”” These remote jacks have
nothing to do with the supplied wireless
remote control unit. Rather, they are in-
tended for connection to similar termin-
als on other Sony audio components,
such as its Model TC-W7R cassette deck.
When such connections are made, a dif-
ferent, optional Model RM-S410 remote
system controller allows control of sever-
al components from that special single
hand-held remote unit. The sub-code
output is a future-use feature that is ex-
pected to be able to enable discs with digi-
tally encoded graphics as well as audio to

be played on a TV set or monitor when
adding a special accessory.

Laboratory Measurements

Frequency response for the CDP-302 was
so uniform that there would be no point
in publishing a graph to depict its re-
sponse characteristics. All you would see
would be a ruler-flat straight line super-
imposed on the ‘0 dB"’ calibrated line of
such a graph. In fact, deviation from ab-
solute flat response never exceeded 0.1 dB
between the measurement extremes of 20
Hz and 20,000 Hz.

Harmonic distortion of a 1-kHz signal,
reproduced from our special Philips test
disc, measured under 0.003% at 0-dB
(maximum) recorded level, increasing to
a still negligible 0.033% at a — 24-dB re-
corded level. Even more remarkable was
the fact that at 20 kHz, where most CD
players exhibit considerably higher or-
ders of distortion, harmonic distortion
was still well below 0.01% for maximum
recorded level signals.

Hlustrated are internal details of Sony’s drive/laser pickup system.

To give you an idea of the kind of clean
signal that is produced by the CDP-302,
we ran a spectrum analysis of the output
of the machine while a 20-kHz signal at
maximum recorded level was being
played. The frequency of the spectrum
analyzer was swept from0Hzto 100 kHz,
linearly.

As you can see in Fig. 1, the only signif-
icant signal to appear in the photo is the
desired 20-kHz output (the tall spike to
the left of center in the photo). Normally,
when we use an analyzer in this manner
with other CD players, we nearly always
run into spurious signals at super-audible
frequencies which show up as additional
«spikes’’ in the photo, to the right of the
desired signal. Of course, these ultra-high
frequencies themselves cannot be heard,
but they can interact with other fre-
quencies present (such as the 44.1-kHz
sampling frequency) to create ‘‘beats”
which do show up as audible frequencies.

The absence of such spurious ‘‘beats’’
is consistent with our ultra-low intermod-
ulation distortion (IM) readings, which
were only 0.002% at maximum recording
level for the standard SMPTE-IM test
tones, and 0.0023% for the equal-ampli-
tude, twin-tone IM measurement known
as [HF-IM. In this last-named measure-
ment, 19-kHz and 20-kHz tones are si-
multaneously reproduced by the player
from a special test disc, and the output
signal is scanned by a spectrum analyzer
to seeif any 1-kHz difference-beat signals
are present.

Unweighted signal-to-noise ratio for
the CDP-302 was a very high 95.5 dB, in-
creasing to an even higher 101.3 dB when
an A-weighting network was employed.
Output was linear to within 0.5 dB from
maximum recording level to — 80 dB be-
low maximum level. Channel separation
exceeded 90 dB at mid-frequencies and
remained in excess of 85 dB even at the
high-frequency end of the spectrum.

Reproduction of a 1-kHz square wave
by the CDP-302 is shown in the scope
photo of Fig. 2. There is none of the usual
“ringing’’ present at the leading edge of
the top of the waveform that is normally
seen with players employing steep, multi-

winAr=araricanradiehistors.com
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PRODUCT EVALUATIONS ...

Sony’s Model CDP-302 continued . . .

Fig. 1. IM distortion/spurious response
components (20-kHz test tone).

Fig. 3. CDP-302 unit’s pulse signal repro-
duction is typical of players with digital
filters, oversampling.

pole analog output filters. Furthermore,
what ripple there is along the top and bot-
tom of the waveform is so symmetrical
that it cannot be attributed to phase shift.
Rather, this slight ripple merely means
that higher-order harmonics of the
square wave are not present to produce
the ‘‘ideal’’ square wave shape. This is to
be expected, since everything above 20
kHz is supposed to be filtered out by the
digital filter arrangement employed in
this player. In any case, the waveshape
shown in Fig. 2 is the closest thing to a
true square wave that we have ever seen
reproduced by any CD player.

Figure 3 provides further confirmation
of the excellent filter characteristics of

Fig. 2. CDP-302 gave almost perfect
square-wave reproduction at 1 kHz.

Fig. 4. No measurable phase shift oc-
curred between 200-Hz and 2-kHz signals
as reproduced by Sony’s player.

this player. It shows the output from the
player when a single unit pulse signal was
played on our test disc. Finally, in Fig. 4,
you can see the excellent phase character-
istics of this player, as a 200-Hz signal is
reproduced from the left output while a
2000-Hz signal is reproduced from the
right channel of the test disc. If thereis no
phase shift over that range of frequen-
cies, both signals should cross the zero-
axis in the positive-going direction at the
same time and that’s exactly the case here!

Use & Listening Tests

When you first load a CD disc into this
machine, the display tells you the disc’s

total number of tracks and total playing
time. This is nice. Selecting a track from
this staging point, however, points up the
utility of a numeric keyboard for this pur-
pose, which is absent. Thus, you must ad-
vance the track numbers one by one in-
stead of punching in the specific ones. Up
to 16 programs can be locked in for quick
selection, of course, once you step to the
ones you want ‘‘memorized.”’

The foregoing shortcoming aside,
which doubtlessly would add significant-
ly to the model’s price, Sony’s new
CDP-302’s performance reflected a host
of important advances—it operated
beautifully.

“‘Defective’’ tracks on our error-cor-
rection/tracking disc were played all the
way through without even a mute or a
mistracking. This means that the player
easily corrected for missing information
that extended over a length of more than
900 micrometers. Furthermore, the play-
er was about as impervious to external
shock as any we’ve ever seen. For exam-
ple, we tapped the player’s top and sides,
but that lightweight laser pickup never
lost its place.

Playing a wide selection of CD discs,
the CDP-302 produced sound quality
every bit as good as its superb measure-
ments indicated it should. Some of our
earliest CDs—those which we had been
convinced were badly recorded—actually
took on an acceptable musicality and bet-
ter overall tonal balance when played on
this machine.

Particularly impressive in light of the
model’stop tracking ability is its fantastic
track-access speed. You get what you
want in a blinding flash!

So kudos to Sony for this fine new CD
player at a modest price. It is truly a
“‘third-generation’’ machine. For about
$50 more, you can get the same workings
with Sony’s CDP-520ES CD player, sold
only by electronic specialty stores. The
extra bucks gets you slightly tighter-toler-
ance components on the analog amp
board, gold plating on connectors, and a
three-year warranty vs. the CDP-302’s
one-year one.—Len Feldman

CIRCLE 90 ON FREE INFORMATION CARD

14 / MODERN ELECTRONICS / July 1985

WWW ameticaam=adicahistonscom



www.americanradiohistory.com

Entry-Level VHS VCR: Samsung’s Model VT-210T
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With the addition of videocassette re-
corders to its popular TV receiver line,
Samsung Electronics America, Inc. is a
video equipment power to be reckoned
with. As many of you know, its products
are pegged at the low price end, with the
bottom of its line often serving as a price
leader for retailers around the country.
Examined here is Samsung’s least expen-
sive VCR, its “‘entry-level’” model VT-
210T, a front-loading VHS VCR that will
likely be touted in local retail advertise-
ments at a low price point.

The two-head, machine features three
record/playback speeds; one-event, one-
week programmable timer; automatic
tape rewind; an 82-channel electronic
tuner with 12 preset stations; and a six-
key wired remote control.

Measuring about 17" W x 4" H X
15"D, the VCR is an attractive-looking
slim-line-type machine. Suggested retail
price is $399.95; which could well be
brought in below $300 in some discount
operations if past is prelude.

Description

The mainly metal cabinet with plastic
front is finished in black. The usual array
of controls are on the front panel: Play,
Rewind, Fast Forward, Stop, Eject, Re-
cord, Pause/Still, as well as Power, Tim-
er, and Video/TV, the latter enabling the
user to record one program while watch-
ing another. Clock/date function settings
are hidden behind a front-panel plastic
door. Record Speed selection and Track-
ing controls are located here, too.

Also on the front panel are a4-digit me-
chanical timer, numeric time display (in

white), a Dew indicator that lights should
moisture be excessive, speed selection in-
dicators, tape counter Reset and Memory
butions, and 12 channel pushbuttons. In
addition there are camera inputs for
video, audio and pause. There are light
indicators for the following controls
when they are activated: Power, TV,
Play/Stop/Record/Pause controls, and
TV channels.

A plastic door at the flat top of the case

Tuner/system sensitivity

Samsung Model VT-210T Videocassette Recorder Laboratory Analysis

covers TV channel-tuning controls and
an afc on/off switch. The 17-ft.-corded
remote control plugs into the back of the
VCR. Vhfand uhfinputs and outputs are
fixed here, too, as well as baseband audio
and video outputs for those with TV/mon-
itors, just plain monitors, or other VCRs.

Its vhf/uhf tuner, which doesn’t cover
cable-channel frequencies among its 12
fixed selections, is voltage tuned—not
phase-locked loop. (This does not mean
that you can’t play or record cable chan-
nels, of course. You can! What you can-
not do, though, is record a cable chan-
nel while watching another cable channel.)

Performance Tests

If you go by luminance and red-field sig-
nal-to-noise lab-tested numbers of 41 and
45 dB, respectively, then you have a win-
ner here. But if you look at a maximum
video bandpass of 2 MHz or less, then

vhf channels 3/10 -3/-5dBmV

uhf channels 15/60 0/ +8 dBmV
Ac operating range 100-130 V
AC power drain

In record 239 W

In playback 21.6 W
Tape times

Play (on time) 5 sec,

Stop (off time) 3 sec.

Record (on time) 3 sec.
Signal-to-noise ratio (S/N)

luminance (SP/LP, SLP) 41/40 dB

chroma (SP/LP, SLP) 45/43 dB
Horizontal resolution (at baseband and r-f) <2MHz
Audio response (at baseband)

SP/SLP 10/4 kHz
Wow and flutter, average/peak (NAB at 3 kHz)

sP 0.09%/0.025%

LP 0.11%/0.13%

SLP 0.25%/0.315%
Carrier-to-noise (C/N)

Video 27 dB

Audio 15 dB

Test Equipment: Tektronix Models 715 and 7L12 spectrum analyzers; Hameg Model HM605 oscillo-
scope; Sadelco Model FS-3D VU field-strength meter; Data Precision Models 945 and 1350 multime-
ters; B&K-Precision Models 1250 NTSC generator, 1035 wow-and-flutter meter, and 3020 sweep func-
tion generator; Sencore VA48 video analyst {modified).

#
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PRODUCT EVALUATIONS ...
Samsung’s Model VT-210T continued . . .

VT-210T’s measured redfield S/N was
exceptionally high at 45 dB, but there was
some evidence of top raster jitter.

Scope photo shows the audio and video
carriers—only the audio carrier is partial-
ly removed to the left side.

Response with NTSC color-bar signal
was fair, and S/N measured 41 dB, but
there was some background jitter.

With swept chroma, both 3- and 4-MHz
chroma I-Q frequencies are down and
3.58-MH7 subcarrier is accentuated.

there could be some concern. Usable
audio was a bit more than 10 kHz in SP
(standard speed) at one extreme to 4 kHz
in SLP mode, its slowest speed. Thelatter
is no great shakes, of course, but not un-
common among modestly priced VCRs.

Gray-scale (staircase) linearity is ac-
ceptable, and while the 3.58-MHz color
subcarrier is obviously emphasized, re-
produced colors are reasonable despite
considerable lack of chroma amplitude at
both 3 and 4 MHz on either side. As you
can see in the swept chroma waveform
pictured in this review, the spectrum ana-
lyzer display clearly shows the chroma
peaking on either side of reference. Both
video and audio carrier-to-noise (C/N)
figures of 27dBand 15 dB are reasonable,

As revealed in these traces, the VT-210T’s
high-frequency luminance response does
not exceed about 2 MHz.

although only the audio carrier is well-
suppressed (as in vestigial sideband) on
the left in our scope photo.

Considering that all these instrument-
generated photos were taken in the audio-
video baseband mode, with the exception
of the final carrier display, you should be
aware that there’s deteriorationin the sig-
nal image when going through r-f chan-
nels 3 and 4, since the equipment’s modu-
lator and the receiver’s tuner intermedi-
ate frequency amplifiers (i-fs) and video
detector contribute additional noise and
even some further nonlinearities. There-
fore, we’d suggest, if possible, playing
this recorder through baseband proces-
sors for better results.

Most of the command controls work

Grayscale staircase response, as indicated
by the top trace in this photo, was reason-
ably linear in the VT-210T.

reasonably well, although both in FF and
Pause/Still you’re likely to see some
slightly out-of-sync noise lines in each.
This, however, is relatively normal for
two-head record/playback VCRs. Tuner
sensitivities are good, except for channel
60, which is a bit low, and uhf tuning set-
up isn’t too difficult if you rotate the var-
iable resistor tuning wheels carefully. The
wired remote control is operated smartly,
and you may use the recorder on either
baseband or r-f outputs, regardless of
baseband or r-f inputs. So, any input will
operate all outputs all the time.

The Samsung model tested had modest
power drain, amounting to only 23.95
Wrms in Record mode and 21.6 Wrms in
playback, both at 120 Vac. The unit oper-
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ated efficiently between 100 and 130 Vac,
indicating adequate voltage regulation.

Comments

There are a number of basic shortcom-
ings that might be cited for this bottom-
of-the line VCR from a company whose
products are not known for deluxe fea-
tures even with one of its top models.
Price vs. performance is the name of
Samsung’s game. Nonetheless, we missed
an activity light for Reverse and Fast For-
ward. Since the screen blanks with these
functions, unless you’re nose-to-nose
with the tape counter, one wonders if
either function is really working.

Picture Search, you say? Yes, there is
such a function on the Samsung VT-210T
VCR. But it operates only on its slowest
speed, SLP, which we’ll soon delve into.

The use of an electronically displayed
counter instead of a mechanical counter
is another feature that would be helpful
to have. Its operation could be seen
from a distance, which would at least take
the onus off not having light indicators
for Reverse and Fast Forward. Cable-
channel renters, too, might miss not be-

ing able to set up some of the channel pre-
sets for their reception if their service pro-
vides many channels.

The one-event/one-week program-
mable timer is not in keeping with the ex-
tended abilities of most current VCRs.
However, it will serve very well for virtu-
ally everyone, since very few people really
record, in absentia, a host of programs
over a period of many weeks.

Main controls—Play, Reverse, etc.—
are sure chintzy-looking. They appear to
be elongated aluminum pieces with
coarse lines across each one. There’s evi-
dently a microswitch behind them to acti-
vate the electro-mechanical components,
but the touch and consequent bar move-
ment is not first class.

But don’t be so quick to condemn, one
might say. After all, this machine has a
desirable front-load at what promises to
be a mighty fine low price. So let’s look at
what the TV screen reveals when the new
model is in operation.

Its fastest, and therefore best per-
forming, speed displays an adequate pic-
ture and decent sound at a normal view-
ing distance. Moving in close, you’ll see
the deficiencies that a 2-MHz maximum

bandwidth capability combined with oth-
er shortcomings produces. But though
not pinpoint sharp, a forgiving eye won’t
be bothered at a reasonable distance.

Slow-speed recording/playback is an-
other story, though. On this VCR it is
really a waste of effort, theresultsare that
poor. Everything on screen sort of
“swims’’ when in this mode. So even if
this mode has the additional feature, pic-
ture search, it’s a useless frill.

So what do we have here? The lowest-
priced VCR in Samsung’s new line can
serve nicely for watching rented video
movies and recording TV programs at its
highest speed and playing them back. Its
included wired remote control adds a de-
sirable convenience for many people. Be-
yond this, your prime consideration
would be price, price, price. It could well
be the lowest in your market area, saving
you much bucks and providing you with
satisfactory videocassette performance at
its highest speed. Alternatively, Samsung
announced 4-head models that one might
want to also consider.—Sran Prentiss

CIRCLE 91 ON FREE INFORMATION CARD

Stewart Instruments’ ‘“‘PC Spooler’’ Printer Buffer

The *“PC Spooler’’ printer buffer from
Stewart Instruments, Garden Grove,
CA, is a handy outboard hardware device
that plugs in between your personal com-
puter and printer. Like other printer buf-
fers, it accepts data (up to its memory
capacity) from the computer, feeding it to
your printer at the much-slower rate that
it necessarily handles. This frees your
computer for other activity while the
printer is still chugging away. The unit is
transparent to the user, not requiring ad-
ditional software modification.

The device comes assembled with ei-
ther 16K (399) or 64K ($139) of internal
memory, with the necessary cables and
connectors already installed. It is con-
tained in a small, brown plastic box that
measures 44 "W x 4D x 1VaH". Two
push-switches and a red LED protrude
through the top of the unit, and a brushed
aluminum bezel is marked with the switch
and LED functions.

Power is provided by a 120-Vac 60-Hz
wall-plug transformer and 6-ft. power
cord and plug, which is supplied. A short

ribbon cable, extending from the back of
the unit, terminates in a female Centron-
ics-type 36-pin connector. Another 2-ft-
long ribbon cable terminates in a male
Centronics-type 36-pin connector.

Test Results

After making appropriate plug-in con-
nections, just send your computer’s out-
put to the printer in the normal way. The
LED on the PC Spooler blinks as data
comes in and is stored in its memory. If

e
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PRODUCT EVALUATIONS ...

“PC Spooler’’ continued . . .

Masfwe

o SPOOLER

e o B

the printer is on, it will start operating as
the PC Spooler accumulates data. If you
wish to stop printing, press the right-hand
switch to stop printing, and press it again
to resume without losing a single charac-
ter. To clear memory entirely, press the
left-hand switch.

I tested the PC Spooler with two com-
puters and two printers. In the first trial, I
printed a double-spaced text file of 7633
bytes using the PC Spooler, a TRS-80
Model III and a Star Delta-10 printer.
The computer was free in 33 seconds,
while the printer continued for another
1% minutes. Although the Delta-10 is
rated at 160 characters per second, the ac-
tual thruput (accounting for line feeds
and time to accept data from the PC
Spooler) amounted to about 64 charac-
ters per second. QObviously, the larger the
printing task (and the slower the printer)
the greater the advantage of using a print-
er buffer like the PC Spooler.

For comparison, I then printed a
10,881-byte-long program listing. It took
only 13 seconds for the PC Spooler to ac-
cept all the data and free the computer;
that’s about 837 characters per second.
The same printer required 187 seconds to
print the entire listing, a thruput of only
about 58 characters per second. The sig-

nificance of this is that it took more than
14 times longer for the printer than the
Spooler! Even on this relatively short
task, almost three minutes of free com-
puter time became available.

Next I used the PC Spooler with a San-
yo MBC-555 microcomputer and a rela-
tively slow CP-80 Type 1 printer. I print-
ed a 9552-byte listing. The PC Spooler
freed the computer in 52 seconds, so the
transfer rate was about 184 characters per
second. The printer, which began print-
ing while the Spooler was accepting data,
took 240 seconds, for a thruput of about
40 characters a second. The computer
was therefore available for use about
three minutes sooner that it would have
been without the Spooler.

How It Works

Figure 1 illustrates a block diagram of the
unit. In addition to eight memory chips,
there are seven other ICs, plus a crystal,
voltage regulator and various other dis-
crete components. All components and
chips are mounted on a single, two-sided
printed-circuit board.

Input data is presented to the input in-
terface, and a negative data strobe is gen-
erated by the computer. The Spooler re-

This photo shows an interior view of the
PC Spooler with full 64K of RAM.

turns a busy signal. After input data has
been loaded into PC Spooler’s memory,
Spooler generates a negative-going ac-
knowledge signal, then removes the busy
signal from the input interface so that it’s
ready for the next input data.

Twoindependently controlled memory
pointers are maintained by the microcon-
troller, one for storing input data, the
other for retrieving output data. If the
output pointer overruns the input point-
er, then the PC Spooler memory has be-
come empty, and output to the printer is
suspended. If the input pointer overruns
the output pointer, then the PC Spooler
memory has filled completely, and fur-
ther input data is inhibited by sending a
busy signal back to the computer.

Printing can be temporarily suspended
by a single pressing of the STOP/RESUME
PRINTING pushbutton. Data will continue
to be loaded from the input until either
done or the PC Spooler memory is full.
Printing can be toggled back on by once
again pressing the STOP/RESUME PRINT-
ING pushbutton switch.

Printing can be permanently suspended
by pressing the CLEAR MEMORY pushbut-
ton, which erases the PC Spooler’s mem-

(Continued on page 92) '
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Metal Detecting
For Fun & Profit

(Part 1)

How modern metal detectors work and
tips on treasure hunting and purchasing
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By Gerald S. Pattee

A ortable metal detectors have
e been used by the “‘public’’ for

more than a quarter-century
now to locate buried metallic objects
such as rings, coins, and other ‘‘trea-
sure.”’ On land and beneath the sea,
they have been key tools of the trade
for many treasure hunters, with
thousands of mapped locations pin-
pointed as likely areas to find buried
and sunken treasure.

Basically, a metal detector is only
an audio oscillator whose resonant
circuit is changed when a metallic
material is encountered. The change
is registered by an audio sound or a
meter’s movement. A large ‘‘search’’
coil held in a horizontal plane is
passed over a suspected treasure-
trove area, while searching for such
an inductive interaction.

From a base of a simple oscillator
design, advanced electronics technol-
ogy has been applied to modern met-
al-detectors to make them substan-
tially easier to set up and to allow
them to distinguish between various
objects, from ferrous to nonferrous
matter. For example, meter scales are
often calibrated in items—nickel,
iron, copper penny, etc.—rather
than in conductivity, which the ma-
terial actually represents. Many of
today’s detectors can also indicate
how deep the object is buried, and
distinctive changes in audio pitch in-
dicators enable a treasure hunter to
““hear’’ a description of a detected
object before even looking at a meter
for confirmation.

Here are details on what makes the
metal-detector tick and the features
to consider when comparison shop-
ping to buy one.

Different Approaches

There are a number of different ap-
proaches a designer or manufacturer
can take to produce a working metal
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detector. Each has its own set of ad-
vantages and disadvantages.

*Perhaps the simplest design ap-
proach is that of the BFO (beat-fre-
quency oscillator) type of metal de-
tector. This type of detector employs
two oscillators, a mixer, an amplifier
and a speaker and meter, either of
which or both can be switched in by
the user. (Some very inexpensive
metal detectors omit the meter and
provide audible indication only.) The
block diagram of the BFO system is
shown in Fig. 1.

In the BFO system, one oscillator
generates a fixed-frequency signal,
while the other oscillator’s frequency
is allowed to vary. Part of the va-
riable oscillator’s frequency-deter-
mining network is an inductive loop
that serves as the system’s pickup
coil. When a metallic object is placed
within the loop’s field, it changes the
inductive reactance of the coil and
shifts the frequency of the variable
oscillator. (Initially, both oscillators
are tuned to each other so that their
frequencies are almost identical.)

The output signals from the two
oscillators are fed into a mixer, where
they are heterodyned (beat together)
and the difference-frequency signal
is filtered and fed to an amplifier
stage that, in turn, drives a speaker
and/or meter. When the variable os-
cillator is initially tuned to the fixed
oscillator, away from any metal, a
beat frequency signal that sounds
like ““motorboating’’ will be heard.
Thereafter, any metal or conductive
material that passes into the pickup
coil’s field will cause a shift in the
coil’s inductive reactance, changing
the frequency of the variable oscilla-
tor, which results in a change in the
pitch of the sound coming from the
speaker. The greater the change in
the coil’s inductive reactance, the
higher will be the pitch of the sound.

e Transmitter/receiver (TR), or
balanced-induction, systems operate
on the principle of a balanced condi-
tion within the pickup loop. This sys-

QEEiIIT.;idDrg - Miner Arnpl Ty p—
Speaker
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Fig. 1. Beat-frequency oscillator is approach commonly used in simplest metal-
detector designs. It uses one fixed and one variable oscillators.
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Fig. 2. Balanced-induction (also known as transmitter/receiver) design repre-
sents a step upward in level of metal detector circuit sophistication.

tem (Fig. 2) employs one modulated
r-f oscillator, a multi-coil loop, and
demodulator, preamplifier and am-
plifier circuits. Detection indication
in this system (indeed, a// systems) is
either audible through a speaker or
visual on a meter or both.

Inthe TR system, the oscillator op-
erates at approximately 100 kHz.
The loop consists of two exciter coils
and one pickup coil, with the last po-
sitioned and tuned at the factory dur-
ing assembly for a null (minimum-
signal) state.

The signal from the pickup coil
first goes to the demodulator, which
extracts the audio information from
the modulated signal. The resulting
low-level signal is then boosted by the
preamplifier and amplifier for deliv-
ery to the speaker and/or meter.

Passing a metal or mineral object
into the field of the loop distorts the
electromagnetic field generated by
the exciter coils, causing more or less
signal to be induced into the pickup
coil. The degree of distortion directly
controls the pitch of the sound and

www_americanradiohistorv. com

how far the meter’s pointer swings.

o TR discriminating detectors nor-
mally function in the same manner as
the balanced-induction metal detec-
tor just desctibed. The discriminator
function is accomplished by sum-
ming phase-shifted signals.

A reference signal that is in-phase
with the signal sent to the loop is com-
pared with the signal received from
the loop. Comparison is accom-
plished by shifting the reference phase
in the same direction a nonmagnetic
mineral (a copper coin, for example)
would cause the phase of the received
signal to shift. Addition of signals of
the same phase causes a signal to be
passed through the amplifying sys-
tem and on to the speaker/meter sys-
tern. Magnetic minerals, on the other
hand, cause such a drastic shift that
addition to the shifted reference sig-
nal cannot be accomplished. As a re-
sult, magnetic mineral signals are
automatically eliminated.

eGround-canceling (GC) metal de-
tectors have the ability to reject or
nullify false signals caused by varia-
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Fig. 3. Ground-canceling metal detectors consist of nine elements, including the

loop; they reject false signals caused by variations in magnetic soil.

tions in magnetic soil. They generally
consist of the eight basic elements
shown in Fig. 3.

As with the previous two systems,
the GC system’s loop is nulled at time
of assembly for minimum signal out-
put. With no target in the loop’s
field, the output from the GC circuit
is a steady dc voltage that is propor-
tional to the amount of signal coming
out of the loops. The tuner is ad-
justed so that audio modulation pro-
duces either a tone or no tone, de-
pending on the user’s preference.

If material coming into the loop’s
field shares the same time relation-

ship with the oscillator and GC cir-
cuit, there is no change in ground bal-
ance output and the detector is in a
state of balance. However, if loop
output either leads or lags oscillator
output, GC circuit output will
change proportionally and the in-
creased output from the audio modu-
lator will be passed through the audio
amplifier to produce a detectable
change in speaker output and/or
meter pointer deflection.

By proportionally adjusting the
tuner and GC control, the detector
can be returned to the balanced state
to neutralize any variations in the sig-

nal induced by soil conditions. When
the system is in-balance, a ground-
canceling detector will respond
equally to ferrous and nonferrous
metals, with little or no loss in signal.

Primitive by today’s standards,
some of the detector designs de-
scribed above are still in use—only
they have been improved upon over
the years to the point where they are
hardly recognizable as such. Old or
new, however, it is results that count,
and many modern designs are more
than adequate in this respect. Look-
ing at the latest crop of sophisticated
metal detectors, it is obvious that the
big ““in’’ system for the 1980s and
perhaps on into the 1990s is the mo-
tion detector.

Motion Versus Nonmotion

Regardless of the electronic design of
the circuitry, all metal detectors fall
into one of either of two basic cate-
gories—motion and nonmotion.
Each category can be subsivided ac-
cording to the physical and electronic
configurations of each detector.
With a motion detector, if you
hold the sensing coil (loop) station-
ary a few inches above a metal target,
you will obtain neither a sound from
the speaker nor a reading on the me-
ter. However, as you move the loop
back and forth or up and down, the

SNakdr
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Conventional metal detectors omit differentiators

Fig. 4. Sophisticated motion circuitry in some modern detectors al-
low you to detect targets in mineralized soil (mainly iron compounds
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and salt) with very slow motions of the loop over the target area.
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A look inside Teknetics’ Model 8500B will give you some idea of the level of so-

phistication achieved in modern identification-type metal detectors.
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Meter-type visual indicators on metal
detectors have been and still are tra-
ditional pointer types (left). Teknet-

speaker will emit a sound and/or the
meter’s pointer will swing up- and
down-scale. The response will be
abrupt as the loop is swept toward
and away from the metal target.
With a nonmotion, or manual, de-
tector, you must first adjust the tuner
for a low-frequency (or low-volume)
sound from the speaker and then
move the loop into position over the
target. At this point, even if you hold
the coil stationary, the detector will
immediately begin to respond as you
pass the loop over or near the buried
object. Slowly moving the loop away
from the target causes the sound to

ics’ top-of-the-line Model 9000, how-
ever, uses a unique liquid-crystal dis-
play window (right) instead.

gradually fade, until it is back to
where it was when you completed
tuning the detector.

In operation, all types of metal de-
tectors radiate an electrical field,
which actually does the detecting.
However, with a nonmotion detec-
tor, it is the operator who is responsi-
ble for maintaining the field, by man-
ually adjusting the controls for a bal-
anced condition away from any
metal or conductive material.

A motion detector constantly
searches for electronic balance. Ifit is
not in motion, it sits at electronic
‘““idle.”’ Moving the detector creates

Historical Background

What started out as an experiment in
the Los Angeles garage of research en-
gineer Dr. Gerhard Fisher in the late
1920s has opened up an entirely new
way of finding buried metal objects. Dr.
Fisher’s interest in metal-detection
equipment was sparked by errors air-
craft pilots discovered in their direction-
finding gear when flying over areas of
highly conductive mineralized ground.
He correctly concluded that a portable
electronic device for finding buried met-
al and ore deposits could be developed.

In 1931, Dr. Fisher was granted his
first metal-detector patent. His equip-
ment was ungainly—two wood boxes
containing some simple copper coils
and a few vacuum tubes. However,
from this humble beginning was born
the metal detector that has spawned a
whole new industry.

Little serious interest was expressed
in metal-detection equipment in the
years between 1931 and early in the
1940s. Shortly into World War 11, the
U.S. Army began using metal detectors
(‘‘mine sweepers’’ in the popular press)
to locate buried land mines. It was not
until the appearance of practical tran-
sistors in the 1950s that it became possi-
ble to build truly portable, lightweight
metal detectors. Starting with these sim-
ple, basic designs, metal-detecting
equipment has since evolved into truly
sophisticated electronic instruments
that can cost as much as $500 and more.

an imbalance, when in the presence
of a metal object, that becomes
stronger than the detector’s ability to
keep itself in balance and triggers the
alerting system. Stopping movement
allows the detector to rebalance itself
and discontinue the alert.

A major problem with most non-
motion metal detectors is that you
must continually readjust them to
maintain a balanced state. Also, por-
table nonmotion metal detectors are
subject to drift as battery voltage
drops, temperature and humidity
changes, etc. Needlessto say, users of
early detection equipment had their
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Compass’ Model X-80 Challenger metal detector features
a three-section telescoping stem that collapses to smallest
size in industry and fatigue-reducing arm rest.

hands full just keeping everything
running the way it should.

Although it was not the first com-
pany to introduce a motion-type
metal detector, Fisher Research Lab-
oratory has recently patented a
model that typifies modern design.
With introduction of its X Series de-
tector, Fisher has achieved a design
that automatically rejects ground
mineralization and metallic trash but
detects buried targets. It also elimi-
nates the need to rapidly ‘‘whip’’ the
search coil back and forth.

A unique type of ‘‘motion cir-
cuitry’’ is used in the Fisher detectors
(Fig. 4). It allows the user to detect
targets in mineralized soil (primarily
iron compounds and salt) with very
slow motions of the search head over
the target area.

The search head consists of a trans-
mit and receive coil arrangement in a
co-planar induction null balanced
configuration. The transmit coil is
energized at very-low frequencies to
cause eddy-currents in metallic
targets. The resultingimbalances and
phase signatures of the various
metallic and/or conductive objects
are detected by the receive coil, which
generates a signal that is then ampli-
fied and synchronously demodulated
and low-pass filtered. The demodu-
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lated signal is then passed through a
double differentiator circuit that
controls audio responses over the
center line of the target.

Concurrent with the detection of
target signals, the circuitry also
senses the phase and amplitude of
background (soil) signals and auto-
matically nulls them out, leaving on-
ly the target information. Critical cir-
cuit paths that are subject to dc drift
are then ac-coupled to provide stable
drift-free operation.

Identification Detectors

How does ‘an identification-type
metal detector know what it is look-
ing at and separate a dime from a
quarter or a ring from an aluminum
pulltab? The answer is that it really
does not know. All the detector
understandsis that the object in ques-
tion has the relative size, shape and
conductivity of an object similar to
what it is indicating.

As it name implies, a metal detec-
tor simply detects metal—or at least
objects that have electrically con-
ductive properties. It does not care if
the object is worth a fortune or just
two cents. To a metal detector, there
are only two types of metals. One is
ferrous metal, which contains iron,

www americanradiohistorv. com

Likeother models in the line, the Fisher auto-tune/ground-
reject Model 1210X features slow-motion VLF discrimina-
tion circuitry in an economy priced package.

and the other is nonferrous metal,
which contains no iron.

Nonferrous metals are better con-
ductors than ferrous metals. If a
metal detector simply had to disting-
uish between high- and low-conduc-
tivity metals, a simple go/no-go indi-
cator would suffice. However, most
metallic objects nowadays are alloys
in which are combined different met-
als. For example, gold rings are al-
loys; a 10K gold ring is made up of so
many parts of gold, so many parts of
copper, etc. Each alloy has its own
conductivity, which can be anywhere
between very low to very high. (Only
a slight variation in the mixture of
metals produces a new alloy.) Every
type of metal and alloy, therefore,
has its own conductivity “‘signature.”’

Thanks to some very fancy elec-
tronics, the visual-identification de-
tector identifies the signatures,
rather than the items themselves. Un-
fortunately, some signatures are so
close to others, it takes an expert user
tointerpret exactly what his metal de-
tector has found. The difficulty here
is that metals are limited to a narrow
range of property parameters—size,
shape and conductivity. With so few
parameters to evaluate, some doubt
is to be expected in a detector’s elec-
tronic analysis.
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Even so, it is common to find that
detector meter scale graduations are
identified with such legends as nails,
nickels, pulltabs, coins, etc. Each des-
ignation and its location on the meter
scale is based upon the expected de-
gree of conductivity for the item.

At the low (left) end of the scale is
the low-conductivity ferrous group,
consisting of iron, nails, nickel, etc.
Moving up-scale, you will find such
medium-conductivity alloy legends
as rings, pulltabs, etc. At the top
(right) end is the high-conductivity
group for alloys that have no or only
a minuscule amount of iron in them,
such as silver coins.

In addition to the items scale, an-
other very useful feature included on
some identification-type meters is a
numbered scale with closely spaced
graduations. The items scale may be
useful for determining what has been
detected according to a particular
grouping. However, due to the un-
certainty of the rough reading, it will
not let you actually pinpoint what
your detector has located. To be able
to do this, you need the finer-gradu-
ated number scale. Once you become
familiar with your metal detector,
you can use the numbers to zero in on
the identity of the item.

Using both scales, the meter’s
pointer might tell you that a dime has
been located, but the numbers will
help you determine whether it is a sil-
ver or a clad (alloy) dime. It might
even tell you that you have located a
different object altogether, one that
is similar in shape and conductivity to
a dime but is not in fact a dime.

A final scale frequently included
on metal-detector meters gives an in-
dication of the approximate depth of
a target buried under the surface of
the area under investigation. This
scale is usually calibrated in inches
from as little as 1 "to asmuch as 6" or
more, depending on the make and
model of detector. Pointer deflection
is a function of the strength of the de-
tection signal delivered to the audio

amplifier and passed on to the meter.
An object buried closer to the surface
will generate a stronger signal than
the same object buried deeper and,
therefore, causes a greater meter
pointer deflection. Hence, the depth
scale is calibrated with maximum de-
tecting depth as its left index and
minimum depth at its right index.

Other Improvements

Metal detectors made in the early
days of solid-state electronics were
skimpy affairs. They employed rela-
tively unsophisticated (by today’s
standards) circuitry housed inside a
box that was only slightly larger than
apackage of king-size cigarettes. The
box was mounted to one end of a
stem, the search coil to the other end.
The detector might have weighed just
a couple of pounds.

In contrast, the case that houses
the modern metal detector’s elec-
tronics is, on the average, much larg-
er because it now contains much
more sophisticated circuitry. Where-
as an early metal detector might have
had only a few transistors and sup-
port components, the modern detec-
tor generally contains a multitude of
components, including more inte-
grated circuits that there were tran-
sistors in the early models. (One
modern detector, the Teknetics Mod-
el 9000 Coincomputer, has four doz-
en ICs and a dozen transistors, plus
more than 250 resistors, capacitors,
diodes and controls—all on three
compact, densely packed printed-cir-
cuit boards.) This level of sophistica-
tion requires a lot of real estate, which
accounts for the much larger boxes.
The result of all this, of course, was an
increase in product weight.

Stem design, too, has evolved.
Fixed-length stems have given way to
tubular metal constructions that can
be extended or collapsed to suit the
needs of almost any height user.

A metal detectoris usually used for
hours at a time. Hence, weight be-
comes a critical consideration. Three

to six pounds might not seem like
very much, but the manner in which
this weight is normally carried can
lead to rapid user fatigue. With the
detector held in the customary man-
ner (similar to the way you would
hold a walking cane), all its weight is
concentrated on the wrist and, to a
lesser degree, the forearm in a man-
ner that places unaccustomed tension
on the muscles of both. Because the
search head must be maintained in
the proper attitude, wrist motion is
restricted and wrist and forearm
muscle cramping rapidly sets in.

To combat this problem, manu-
facturers offer two alternatives. One
is removal of the heavy electronics
package from the stem and hanging it
from a neck strap or waist belt. The
other is a modification of the basic
stem that makes it into a crutch-like
device with a cup-like rest that fits
around the forearm and transfers
most of the muscle action from the
wrist to the more powerful forearm.
Either or both options are available
for most modern metal detectors, or
you can obtain a detector specifically
designed to be one or the other.

Coming Next Month

So far, we have traced the metal
detector through its various stages of
evolution, starting when it was little
more than a simple curiosity and end-
ing with its present level of sophisti-
cation. Our focus has been on the dif-
ferent approaches the various manu-
facturers take in designing the elec-
tronic wonders that now grace dealer
shelves. Many of these are so ad-
vanced that they do everything ex-
cept dig up what you find.

Next month, in the concluding
part of this article, we will zero in on
what you should look for when plan-
ning to buy a metal detector. To this
end, you will find a detailed table that
lists current manufacturers of metal
detectors, the various models avail-
able, prices and salient feature. ME
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Computers

Portable Computers ’85:
One Lap Ahead

(Part 1)

A critical look at laptop computers

By Eric Grevstad

riefcase or laptop portable
Bcomputers can be very useful

to many people—from travel-
ing businesspeople to note-taking
students. Poorer screen legibility not-
withstanding when compared to
desktop video display monitors, their
compact size and battery power sup-
plies make them attractive alterna-
tives to not having a computer for on-
the-move work where ac power is of -
ten not available.

Writers who travel are especially
attracted to portable computers. One
of Modern Electronics’contributors,
for example, finishes a day’s work on
a portable while flying to and from
trade shows. He downloads his out-
pourings to his office computer,
where he finalizes editing on a better
screen display. From warehouse in-
ventory takers to executives who ex-
tract information from their head-
quarters’ bigger computers, portable
computers are proving to be invalu-
able tools for some people.

It’s in this area, too, that the tech-
nological pace of computers seems to
be hottest. Today’s portables are
blurring yesterday’s models. There
are 8-bit machines for under $1000
and 16-bit machines for over $2000.
Furthermore, the $999 note-takers
are growing power to match the larg-
er, folding-display portables, while
both groups will be challenged by hy-
brid machines—laptops as easy to
use as a Model 100 and run the same
software as an IBM PC/XT.

Let’s examine this relatively new
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breed of computer to see where it
may fit into the scheme of things.

A Short History

The first true portable, back when
the word referred to the Kaypro- or
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Compagq-style suitcases now called
transportables, was the Epson
HX-20. The four-pound package
carried a lot, by September 1982’s
standards—16K RAM, a microcas-
sette drive for mass storage, and an
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. . . In The Beginning

Laptops first appeared in late 1982 when Epson introduced
its HX-20 “‘notebook’’ computer (left); it failed to take the
market by storm. Six months later, Radio Shack’s Model

adding-machine printer—but had lit-
tle software and only a four-line,
20-column liquid-crystal display. In-
stead of seeing the HX-20 conquer
the market, Epson saw its trade-
marked phrase, ‘‘notebook comput-
er,”’ become generic.

In April 1983, Tandy/Radio Shack
set the first landmark. Its Model 100
notebook-size portable came with 8K
of memory, expandable to 32K, a
quadrupled (eight-line, 40-column)
LCD, and a built-in 300-baud mo-
dem. Better still, it camne with ready-
to-run ROM software, selected by an
easy screen menu: a terminal pro-
gram, text editor, address and ap-
pointment keepers, and genuine Mi-
crosoft BASIC. Except for mass
storage (a cassette tape recorder), it
had everything most buyers could
want for $799.

So popular was the Model 100 that
Tandy soon lost exclusive rights to

the design, made by Japan’s Kyocera.

Electronics. On the heels of its suc-
cess, NEC imported the Kyocera-
made PC-8201A. It did not have an
onboard modem, but featured up to
64K RAM, effected by switching be-
tween two 32K banks that shared the
ROM programs. By 1984, Olivetti
had some dealers selling another Ky-

ocera version, the M10, which was a
Model 100 with a tiltable screen.
However, the 100’s shortcomings
soon became evident. With no oper-
ating systemn per se, it lacked third-
party software compared to the
CP/M and MS-DOS libraries (most
users stuck to Microsoft’s ROM-
ware). The screen hardly held a para-
graph, and the memory filled quickly
enough to require tiresome cassette
file-swapping.

Moreover, beyond reporters tak-
ing notes and travelers wiring memos
to the home office, the Kyocera trio
lacked the spreadsheet and database
power to endear the computers to
many businesspeople.

There was the Grid Compass, of
course, which since 1982 has been the
delight of the portable market. It fea-
tured a 16-bit Intel 8086 CPU and
8087 math coprocessor to outper-
formthe IBM PC, 256K of RAM and
384K of bubble-memory storage, an
exotic 25 x 80 electroluminescent dis-
play that shined brighter than desk-
top CRTs, and some MS-DOS soft-
ware in addition to its own integrated
programs. But the Grid debuted at
$8150, and has remained largely the
property of cost-no-object buyers
like the CIA (which appreciates its

100 (right) made laptops attractive to a considerable num-
ber of buyers by offering expandable RAM, a much larger
display, a built-in modem, and software in ROM.

magnesium shielding to guard against
emitted-radiation  eavesdroppers),
though its price has been reduced to
about $4250.

The Ultimate 100

The second landmark portable didn’t
appear until May 1984, though it
didn’t earn praise for any hardware
innovations. True, its flip-up 16 x 80
screen was the largest LCD to date,
and it used the 80C86, the low-power
CMOS version of the Grid’s 16-bit
chip. But its MS-DOS compatibility
was mostly a matter of waiting for
publishers to format software for its
$795 external drive.

However, the Hewlett-Packard
HP-110’s appeal lay in two features:
elephantine memory and Lotus 1-2-3
in ROM. The only thing bigger than
the 9 Ib. micro’s 272K of RAM,
which serves, Model 100-style, as
battery-backed file storage, is its col-
ossal 384K ROM—holding MS-DOS
2.11, a text editor, a terminal pro-
gram, HP’s Personal Applications
Manager program menu, and Lotus
Development Corp.’s best-selling
spreadsheet, graphics, and database
integrated package.

Now the number-crunchers could
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at last work at home or on the road
and share their 1-2-3 files with PCs at
the office. The magic numbers were
enough to revitalize the portable in-
dustry, despite Hewlett-Packard’s
steep price—3$2995 for what is, in ef-
fect, the ultimate Model 100, rather
than a disk-based, full-screened com-
puter. That came with the third land-
mark machine, which appeared in
September 1984.

The Future, Seen Faintly

The Data General/One has almost no
software in ROM, no friendly menu
to shield users from MS-DOS, and a
modest 128K RAM iniits base ($2895)
configuration. What it does have is a
built-in 3% " microfloppy drive—
holding 720K, twice the data of a
PC’s 54 " disk—and the first 25-line,
80-column LCD screen. Except for
the different disk format, it’s fully
IBM compatible. And with an exter-
nal 5% ” floppy disk ($795), it runs
desktop programs off the shelf.

DG undercut its own portability by
charging $178 for a battery pack and
recharger, but the /One can run eight
to 10 hours away from an ac outlet
withit. Thisisn’t as long as the Model
100’s and HP-110’s 20 hours per
charge, but better than the Grid’s one
hour. The minicomputer maker did
its homework before introducing the
portable: there were 70 MS-DOS
programs available on 3% " disks
when the /One left the factory.

The /One’s biggest problem, in
fact, is that its 25X 80-character
(256 x 400-pixel) display teeters on
the cutting edge of LCD technology.
To simplify the addressing and re-
freshing circuitry (the hardware that
turns individual pixels on and off and
redraws the display, CRT-fashion, to
show a continuous image), the screen
is treated as four smaller, adjacent
screens running separately. Even so,
the industry’s largest LCD is also one
of its dimmest—fine under ideal
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Grid Compass has 25 x 80 electroluminescent display brighter than CRTs.

lighting conditions, but no substitute
for the real thing.

More Technology

LCD screens, in fact, remain the big-
gest hurdle in portable technology.
It’s the one factor preventing laptops

from being real PCs instead of peri-
pherals. Since it takes little current to
realign liquid crystals, stirring their
cigar-shaped molecules from perpen-
dicular to parallel to a glass face-
plate, LCDs are well suited for bat-
tery power. However, since they re-
flect light instead of emitting it,
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they’re hard to read unless under a
spotlight. Unfortunately, LCDs have
only a fifth to a tenth of the CRT
monitor’s contrast, and that only
within a roughly 30° viewing angle.
The costly Grid Compass uses an
electroluminescent display (ELD), in
which current stimulates a layer of
phosphorescent chemicals whose
glow appears through holes (pixels)
in the front panel. Such displays are
brighter and have more contrast than
even CRT monitors. Equally impor-
tant, they need comparatively little
current—only 13 watts in the Grid.
But they require high voltages (up
to 200 volts), sophisticated x- and
y-address drivers, and expensive
manufacturing techniques to spread
the perfectly smooth chemical layer,
which is only a few thousand ang-
stroms thick. Prices are coming
down, though. Grid now sells the
base Compass for a thrifty $4250, but
ELDs still don’t seem likely to take
over the portable market just yet.
Gas plasma displays (GPDs)
promise a simpler way. They use sim-
ilar technology to ELDs, but with
neon gas (or a neon/argon mixture)
replacing the phosphor. They draw
more current than ELDs, but at low-

er voltages, and their circuitry is sim-
pler (ac plasma displays need no
CRT-style refreshing, staying lit until
current drops below a minimum lev-
el). On the other hand, they’re bulk-
ier and heavier. The front glass must
be strong enough to keep the outer at-
mosphere away from the low-pres-
sure neon.

Interestingly, Grid Systems Corp.
announced a machine that might re-
place its ELD-screened, bubble-
memoried Compass as the portable
buyer’s favorite fantasy: the Grid-
Case. It promises 100-percent IBM-
PC compatibility, right down to
ports for an external RGB monitor
and IBM keyboard or numeric key-
pad. There’s also a 720K microflop-
py drive, up to 512K RAM plus space
for 512K of ROM-chip software, and
a bright 25-line, 80-column gas plas-
ma display. Except for a price in the
$6000 range (thought a 128K, LCD-
screened model will be half that), the
GridCase looks like what everyone’s
been expecting: total desktop func-
tionality and compatibility in a
10-1b., battery-powered package.

Another interest-generator in
GPDs is due to a corporation that
makes a $3000 desktop display: IBM.

Gossip about Big Blue’s ‘‘Clam-
shell’’ has predicted everything from
ahigh-tech GPD to a DG/One clone;
all that’s known for sure at this
writing is that IBM has ordered two-
million 32" disk drives, but maybe
they’re for acompact successor to the
desktop PC.

Except for uncertainity over
screens, portable design is moving
right along. This ranges from interest
in new lithium batteries to replace to-
day’s lead-acids and NiCds to the ap-
parent emergence of two winners in
the mass-storage standards race.

The first looks like the 3%2 " micro-
floppy disk. Its drive’s resistance to
being bashed around in car trunks
isn’t proven, but the plastic-shelled
disk has come a long way since its ear-
ly appearances in Hewlett-Packard
desktops and Apple’s Macintosh. A
Microsoft-proposed standard speci-
fies double-sided disks, 80 tracks per
side, and nine sectors per track, put-
ting 720K into your shirt pocket. It’s
been adopted by the DG/One, its
near-twin, the Texas Instruments
Pro-Lite (more compatible with TI’s
Professional than the IBM PC, and
aimed more at vertical markets than
general sales) and Britain’s Apricot

Portable Computers—Eleven Leading Contenders

Base Wt.

Model Price (lbs) CPU
Tandy 100 (a) $ 399 4 80C85
Commodore LCD (b) 600 5 65C102
Epson Geneva/PX-8 995 5 Z80
Tandy 200 999 5 80C85
NEC PC-8401A Starlet 999 5 Z80
Sharp PC-5000 1695 11+ 8088
Kaypro 2000 (b) 1995 11 8088
Morrow Pivot 1995 I+ 80C86
Data General/One 2895 4 80CS88
Hewlett-Packard 110 2995 & 80C86
Grid Compass 4250 1» 8086

Notes

RAM
(Base-Max.) ROM Screen modem?
8-32K 32-64K (c) 8 x 40 yes
32K 96K 16 x K0 yes
64-184K 32-96K(¢c) 8 x 80  opt.
24-72K 72-104K (c) 16 x 40 yes
64-96K 96K 16 X R yes
128-256K 192K 8 x 80  opt.
256-768K 7 25 x RO ?
256-640K 32K 16 x B} yes
128-512K 34K 25 x 80  opt.
272K 384K 16 x B0 yes
256-512K  none 25 x 80 300/
ELD 1200

(a) See text for comparison of Tandy 100, NEC PC-8201A, and Olivetti M10.
(b) Not in production at presstime. Entry based on pre-release information.
(¢) Sockets for one (Tandy) or two (Epson) additional 32K ROMs.

(d) mcs = microcassette; bub = bubble memory cartridge

(e) BA = BASIC, wp = word processing, ss — spreadsheet, db = database, gfx = graphics, com = communications,
desk = schedule, calendar, calculator, appointment or address book, etc

LCD 300-baud Onboard
storage (d)

Bundled
software (¢)

RAM BA, wp, com, desk
? BA, wp, ss, db, com, desk

RAM,mcs CP/M, BA, wp, ss, desk

RAM BA, wp, ss, com, desk

RAM CP/M, wp, ss, db, com

128K bub MS-DOS, BA, wp, ss, com, desk
720K 32" MS-DOS, ?

360K (2) 5% "MS-DOS, wp, com, desk

720K 314"  MS-DOS, wp, com
RAM MS-DOS, wp, ss, db, gfx, com
384K bub none
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DON’T LET THE ELECTRONICS
REVOLUTION PASS YOU BY!

SUBSCRIBE TO

s

Now you can reach out every month and learn about the latest innovations in
consumer electronics and personal computers—what’s new, how products and
circuits work, and what leading authorities think of them.

*Stereo *Video *Home & Car Electronics
*Test Instruments *Circuitry & Devices *Servicing
*Personal Computers *Communications *Construction Projects

N
A

i

In every issue, authors lucidly explain how exciting, new electronics ideas are
applied . . . issue forthright buying counsel . . . present complete plans to build
electronic devices to enhance products, even unique ones that are not yet being sold
in the marketplace.

Just fill out the coupon and mail with your check, money order, or credit card
information (Visa or MasterCard) (o enter your subscription. Do it today to ensure
earliest delivery!

MODERN ELECTRONICS 76 North Broadway, Hicksville, NY 11801

Please send me Modern Electronics for [1 2 Years [J 1 Year

Name

Street
City
State Zip

Charge My Order To: PaymentEnclosed$ 2 Years(2dissues)............ $22.9701
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computers. With the IBM expected
soon, de facto standardization
should be no problem.

Simple, cheap disks seem to be re-
placing bubble memory, which ob-
servers once thought promising for
portable applications. Bubble cart-
ridges can be seen in the Grid and in
Sharp’s slow-selling PC-5000, whose
8 % 80 screen and marginal MS-DOS
compatibility have offset its competi-
tive price ($1995 with 128K RAM and
a built-in  80-column thermal
printer). Sharp’s cartridges hold
128K, but hate rough handling and
extreme temperatures—and cost a
hefty $269 each.

The other winner alluded to earlier
in the mass-storage derby is good old
silicon. With its CMOS chips able to
retain files with just a bit of battery
power, the Model 100 got people
used to the volatile idea of using
RAM for storage. The HP-110 fol-
lowed the desktop trend of setting
aside some RAM as a lightning-fast
electronic disk drive, formatted and
treated as a regular disk by the com-
puter’s disk operating system.

The latest news from the chip
works concerns high-speed ROMs
that read so quickly that software can
run directly from ROM instead of
first being transferred to RAM.
These should appear soon, letting a
model with just 32K of RAM run
desktop-sized programs like Micro-
soft’s Word. The whole 32K would
be free for file storage.

Coming Next Month

This concludes Part 1 of our two-part
article on laptop computers. In next
month’s concluding installment, we’ll
discuss the new laptops for 1985 and
tell you about big disks and back-
lighting. We’ll also include hands-on
impressions of the laptops that are al-
ready on the market and pass on
some information about Kaypro and
Zenith machines about to debut. ME
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PINECOM INTERNATIONAL, INC.

12603 CRENSHAW BOULEVAR

MARK IV — 15 STEP
LED POWER LEVEL INDICATOR KIT

This new stereo indicator kit consists of 36 4-coior
LED's (15 per channel) to indicate the sound level out-
put of your amplifier from —36dB to +3dB. Comes with
a well designed silk screen printed piastic panel and
has a selector switch to allow floating or graduat out-
put indicating. Power supply is 6-12VDC with THG on
board input sensitivity controls. This unit can work with
any amplifier from 1W to 200W. Kit includes 70 pcs
driver transistors, 38 pcs matched 4-color LED's, all
electronic components, PC board and front panel.

MARK IV KIT $31.50

lll..“??;::?fq*.!.
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20 STEPS BAR/DOT AUDIO
LEVEL DISPLAY KIT

This new designed audio lewet display unit is using a
new integrated circuit from National Semiconductor to
drive 20 pieces of color LED s (green, yellow and red)
on each channel. It provides two types of dispiay
mathods for selection 'bar’ ¢ ‘dot’. The display range
is from —57dB to 0dB. Kit 1s cood for any amplifier from
2 watts to 200 watts! Power = upply requires 12VAC or
DC. So 1t 1s great for cars as well! Kit comes with printed
circuit board, all LED's, electeonic components, switch-
es, and silk screen printed arofessional front panel

MODEL TY-45 $38.50

*HAWTFORNE, CALIFORNIA 90250¢(213) 679-9999

0-15 VOLT 2AMP REGULATED POWER SUPPLY KIT

This is a professional power supply kit. Output voltage adjustable from 0-15VDC. Output current
also can be limited to two range sections such as 200mA and 2A. An elaborated protection system
also designed to give out a beeping sound and a flashing LED warning will appear when output
was over loaded or short circuited. High stability and reliability resulting from employing a high
quality voltage regulator IC. The front panel of the power supply is well designed with output ter-
minals, on/off switch, voltage adjusting control, jumbo size meter for reading both AMPs and VOLTSs,
Also with a volt/amp switch as well as current limit
select switch. Kit comes with refined metal case,
silver color with sand brushed front panel, all elec-
tronic parts, pc board, 3" jumbo size meter,
transformer, circuit diagram and instructions.

TR-100 KIT
$59.50

Transformer
$24.00 ea.

100W CLASS A
POWER AMP KIT

Dynamic Bias Class "A” crcuit design makes this
unit unique in its class. Crystal clear, 100 watts power
output will satisfy the most picky fans. A pertect
combination with the TA-1020 low TIM stereo pre-
amp

Specitications + Output power 100W RMS into 80
125W RMS into 4Q - FrequencCy response
10Hz-100KHz « THD less than 0.01% - S/N ratio
better than 80dB « Input sensitivity 1V max - Power
supply 40V at 5A.

LOW TIM DC STEREQ PSE-AMP KIT TA-2800

Incorporates brand-new DC design that gives a fre-
quency response from 0-1J0KHz +0.5dB. Added
features like tone defeat anc loudness controt let you
tailor your own frequency sudplies 10 eliminate power
fiuctuations!
Specifications: @ THD/TIM less than .005% ® Fre-
quency response DC to 1)0KHz +0.5dB e RIAA
deviation ~0.2dB e S/N ratio better than 70dB e
Sensitivity; Phone 2mV 47KI), Aux 100mV 100K} ®
Output level 1.3V @ Max outbut 15V @ Tone controls;
Bass ~10dB (@ 50Hz, Treble - 10dB (« t5Hz @
Power supply =24VDC . 0.5A. Kit comes with
regulated power Supply. A you need is a 48VCT
transformer @ 0.5A.

Only $44.50
Transformer
$4.50 ea.

80W + 80W STEREO AMPLIFIER KIT
PRE-AMP — TONE CONTROLS — POWER AMP

TA-800 is an 80 watts + 80 watts stereo. The Low T.I.M. preamplifier employs a low distortion tinear
1.C. (LM4558) and three negative type tone controls for High, Medium and Low frequency control.
The rear power amplifier uses newly developed high frequency darlington hybrid type transistors
(AN7337/AN7338) in a push-pull circuit. There is also on board speaker protector to generate
a delay time between the speakers and the ( 3

amplifier. Large aluminum heat sink, which is )

mounted on pc board, requires no external hook-

up wires. The kit comes with instructions, all

electronic parts, predrilled pc board, and heat

sinks. Power transformer not included. Easy to

build, guaranteed to work.

TA-800 KIT
$65.00

DISCO LIGHT ORGAN KIT

TROLLER TY-

1IGHT CON

& 7 ¢cowomt
The TY-23B Coior Light Organ is designed for use at home, party, disco or ommercial advertise-
ment purpose. It gives you the moving light effect coordinated with the frzquency of the music
changes. When music or an audio signal input is fed into this unit, it will be divded into High, Medium
and Low frequency by means of an electronic equalizer circuit to drive three groups of light bulbs
Each group of lights has an independant sensitivity controt.

Besides working as a Color Light Organ, the TY-23B also can be used in 'Light Chaser'' mode
to perform light etfects for signs as follows: (1) Switch on one after the other. (2) Flashes all together
{3) Switch off one after the other Ftashing rate can be controlled The ou put power of this unit
is 3,000 watts (110V) which is 30 100 watt color spot lights or 600 5 watt light bulbs. Build one
of these color organs today and enjoy watching your music. Great for sct ool projects! All elec-

Transformer (52VCT 4A) $22.50

* SPECIAL
Excellent Price!

Model 001-0034
$29.50 per Kit
Transformer

TA-322 30 WATTS TOTAL
15W + 15W STEREO AMP KIT

This is a sold state all transistor circuitry with on
board stereo pre-amp for most microphone or phone
input. Power output employs a heavy duty Power
Hybrid IC. Four built on board controis for,
volume, balance, treble and bass. Power supply
requires 48VCT 2.5A transformer. THD of less than
0.1% between 100Hz-10KHz at tull power {15 Watts
15 Watts loaded nto 841)

60W +60W O.T.L. AMP

Steieo pre-amp +tone control + power amp. All in on
unit, fully assembled! Compact n size: 7"x4%"x2'%"
Can be fitted into most cabinets. Power transistors
using 25C 1667 X 4 to give a max Output of 60W + 60W
(8¢1)

« Frequency response: 20Hz~85KHz( - 1dB) + Total
harmonic distortion. 0.02% (1KHZz) - Signal/Noise Ratio:
88 dB (open loop) - Tone control: 100 Hz<16 dB 10
KHz = t4dB + Dynamic range: 60 dB - Power Supply.
48V--70V 5 Amp. +Filter Capacitor: 4700 u 75V or better

MODEL:
SA-4520

Part #370-0350 $39.95 ea.
1 Transformer Part #670-0230... $22.50 ea.
2 Filter Capacitor 4700F 70V $6.50 ea.

tronic parts, metal case, predrilled pc board and instructions come with kit.

TY-23B DISCO LIGHT ORGAN KIT

$64.50

TY-41 INFRA-RED
REMOTE SWITCH KIT

3 aghy ik
1 7

3 >
sbodsih ol L

This infra-red remote control switch kit is suitable for
many kinds of electrical and electronic applications,
such as light controiler, garage door opener, TV on/off.
alarm system and many others. it does not use any
antenna to transmit tne signal, but it transmits an in-
visable light signal so the receiver can pick it up as far
as 30 ft. away. Kit comes with all electronic com-
ponents, pc board, relay and the infra-red LED.

Tv-a1 INFRA-RED swiTcH kiT  $23.50

SEND ONE DOLLAR r
FOR OUR DETAIL CATALOG

Inside California
Outside Calif. {(Incl. Mexico & Canada)
Overseas

DIGITAL PANE.. METER KIT

3%. Digit Multi-Use Danel Meter. The TY-43 dignal
panel mater kit using the IC 7107 A/D converter from
Intersil is a principal compoyent which direct drives a
16mm high 3% digit LED dizplay. The unit needs very
few external components &nd is extremely easy to
assemble and adjust. You can produce various kinds
of voltage, current and resietance measuring meters,
by adding a limited numbes of components, you can
even change it into a thermc meter, frequency counter
and capacitor meter. (Apgication Circuit diagrams
enclosed with kit}.

Input sensitivity 1s DC  199.9MV full scale
Input impedance is 102 otmns

Operating source is 5 - 6VDC @ 150MA
Overall size: 112" x 4"

Tv-43 DIGITAL PANEL NETER KkIT $31.50

Shipping & Handling Charges
Under $50:00 Over $50.00

Purchase
10%
15%
25%

Purcrase
5%
10%
20%

MAGNETIC HEAD EQUALIZER

- Standard RtAA curve for ail kinds of magnetic heads + 3
stages crossover circuit for best resuits - Output voltage
guaranteed to be stabie without any oscillation + Power
Supply: 24 V.D.C

MODEL: MA-142
Part #370-370 $6.95 ea.

STEREO MIC. AND ECHO MIXER
FOR STEREO AMPLIFIER SYSTEM
The circuitry employs all integrated circuits. BBD type
echo circuit, echo tme can be adjusted (max. .30
Msec.) Also with a microphone preamp on the board.
Fully assembled

MODEL: MX205
Part #370-0360 $29.95 ea.

0-30vDC POWER SUPPLY KIT
<3

A‘.

This kit includes a high efficency regulating circuitry. By
using the IC 723 and darlington power transistor to pro-
vide a stable and ripple free DC voltage from 0 - 30 voits
at 3 amps or 0 - 15 volts at 5 amps (depends on the
power transformer used, not included with kit). Overload
and short circuit protection aiso featured on this kit. Easy
to build! Guaranteed to work! All electronic parts, pc
board, heat sink for power transistor, Instructions in-
cluded.

TR-355 POWER suppLY KIT $14.50
24VCT Transformer (for 0-30V) $10.50

Minimum Order $10.00/Calif. Residents
add 6.5% Sales Tax. Phone Orders Accepted
on VISA or MC ONLY. NO C.0.D.’s. Prices sub-
ject to change without notice.

CIRCLE NO. 175 ON FREE INFORMATION CARD

- Employs Hitachi low noise 1.C for pre-amp * Max.
output 16 V P-P {non distortion} + With hi-low filter, and
tone defeat circuit + Rear power amp with short circuit
protection « Giant heat sink for maximum results « Tone
controis* 14dB « All components {except pots for vol-
ume, and tone controls) are pre-assembied. the quality
is guarantced. + Power supply DC = 35V-50V

MODEL: SA802C
Part #370-0340 $

POWER TRANSFORMER
(68V-80V CT 6 AMP)
Part #670-0220

=

STORE HOURS
MON-FRI—10-7
SAT—10-6
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Communications

Small-Boat

Radio Communications

A guide to marine radio receivers, frequencies

and applications

By Ed Noll, W3FQJ

wo-way radio has become es-
I sential for the many small
pleasure and commercial
boats that ply busy inland and coastal
waters. On small boats that carry
more than six passengers for hire and
on many small commercial craft a
marine radio is compulsory. Similar
conditions apply for small boats that
travel the Great Lakes. In fact, a ra-
dio is a reassuring and practical in-
stallation to have on board even the
smallest of boats.

Distress, safety and rescue com-
munications is the most important
application for a marine radio. Ma-
rine airwaves are also kept busy with
a variety of other communications,
including navigation, movement and
management of commercial boats,
voice connections among private
shore and ship stations and ship-to-
shore radiotelephone services.

Modern marine radios are com-
pact, lightweight and mount where
there is little room to spare. Much of
the credit for this goes to the micro-
computer chip, which provides mira-
cles in versatility and convenience of
operation. Thanks to miniaturiza-
tion, even hand-held marine radio
models are available.

Where The Action Is

There is a concentration of small-
boat radio activity on the 156-to-158-
MHz vhf/FM band. If you live near
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Raytheon’s Model 1285 typifies sophisticated modern SSB marine radios.

the coast, you can listen to the chit-
chat with your scanner. Second in
marine activity is the medium-wave
2-to-3-MHz band, which uses upper-
sideband modulation and can be
tuned-in with a general-coverage SW
receiver with sideband capabilities.
On the vhf marine band, reliable
communicating range is 20 miles un-
der ordinary conditions and consid-
erably more under good propagation
conditions. If your boating takes you
farther out from shore, a medium-
wave (MW) sideband radio is ad-
visable. Keep in mind, however, that
the FCC permits an MW installation
only if a vhf radio is also aboard.
With MW, you can expect reliable
communication up to about 150
miles during daylight hours and far-
ther at night. Most radios designed

www americanradiahistorvy com

for operation on the 2-to-3-MHz
MW band can also be operated on
several of the higher-frequency ma-
rine bands, extending the range of
operation to thousands of miles for
open-sea travel (see Table 1).

Vhf/FM Marine Band

There are approximately 50 channels
allocated in the 156-to-162-MHz
spectrum for marine radio use.
Channel numbers and frequencies
are given in Table 2. Messages that
can be handled and channel numbers
allocated are as follows:

® Distress, safety and calling—
Channel 16 (156.8 MHz) is used in an
emergency and to get the attention of
another station. Distress frequencies
are also designated as calling fre-
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Table 1

formation. Channels are 9, 68, 69,
70, 71, 72 and 78. Use Channels 70

80 and 88. Use Channels 8, 67 and 88
only for ship-to-ship messages.

and 72 only for ship-to-ship. ® Public Correspondence—These

156 to 162 e Commercial Working—These  channels are used to contact the ma-

2t03 channels are for working vessels only rine operator to make radiophone

tlztto 4.45 and are restricted to messages about contacts through the telephone sys-

LTS business or needs of the vessel. Chan- tem. They permit you to make con-

8.2t0 8.8 . .

12.3t0 13.2 nelsare7,8,9,10,11, 18,19, 67,79, tact with the marine operator at a
16.0to 17.4
22.0t022.7

Table 2. Vhf Marine Channels

Frequencies (MHz)

Type of Traffic Channel Transmit Receive
quencies to insure that a maximum ;)is”es% safety, calling 16 };g-g% 156-300
nurpber qfstatnops Wil S gAY gézshéiard liaison 22 157.100 123?%
a given time. This compulsory chan- Noncommercial 9 156.450  156.450
nel on all vhf marine radios is moni- 68 156.425  156.425
tored extensively. Thus, if you have a 69 156.475  156.475
distress situation it is likely that your 70 156.525  156.525
call will be heard immediately. The ;; }2222 ggg;
success of this arrangement depends 78 156.925 156.925
on cooperation of all users to main- ]
tain a listening watch on this frequen- Commercial 7 Lo Rt
X 8 156.400  156.400
cy and, at the same time, keep it clear 9 156.450  156.450
of all unnecessary communications. 10 156.500  156.500
For the shore-bound listener, thisis a 11 156.550  156.550
good frequency to monitor, because 18 156.500  156.900
. 19 156.950  156.950
of the frequent calls made on it. 67 R [
e [ntership safety—This second 79 156.975  156.975
compulsory channel on a marine ra- 80 157.025  157.025
dio is used for ship-to-ship safety and 88 157.425  157.425
search-and-rescue messages with Public correspondence 24 157.200  161.800
ships and aircraft of the Coast 25 157.250  161.850
Guard. Channel number for this ser- 26 157.300  161.500
vice is 6 (156.3 MHz). ! i
e Coast Guard Liaison—This 84 157.225 161 825
channel is used to talk to the Coast 85 157.275  161.875
Guard. However, contact must first 86 157.325  161.925
be made with the Coast Guard over 87 157.375  161.975
Channel 16. Channel number is 22 = s B
(exact frequency is given in Table 2). Port operation 5 156.250  156.250
Note that for all channels shown in I 156.600  156.600
the table, ship transmit and receive i O Rl
‘ 20 156.800  156.800
frequencies are given. Transmit and 65 156.275  156.275
receive frequencies are usually the 66 156.325  156.325
same, but there are exceptions. 73 156.675  156.675
e Noncommercial Working— 74 156.725  156.725
These are the channels to be used for Navigational 13 156.650  156.650
recreational boats. Messages must be State control 17 156.850  156.850
jabout the needs qf the vessgl—not Y e
idle chatter. Typical uses include WX2 162 400
fishing reports and rendezvous, wX3 162.475
scheduling, repairs, and berthing in-
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Fig. 1. Vhf/FM marine radio’s front panel; numbers are explained in text.

public coast station. You can then
make and receive calls from tele-
phones on the shore. Except for dis-
tress calls, public coast stations usu-
ally charge for this service. Channels
for this service are 24, 25, 26, 27, 28,
84, 85, 86, 87 and 88.

® Port Operations—These radio
channels are used to direct the move-
ment of ships in or near ports, locks
and waterways. Messages must per-
tain to the operational handling,
movement and safety of ships. Chan-
nels are 5, 12, 14, 20, 65, 66, 73 and
74. Use Channel 20 only for ship-to-
coast messages.

® Navigational—Channel 13 is re-
ferred to as the bridge-to-bridge
channel and is also the main working
channel at most locks and bridges.
Messages must be kept short and per-
tain to navigation, such as the pass-
ing or meeting other vessels. Maxi-
mum output power on Channel 13
must not exceed 1 watt.

e State Control—Channel 17 is al-
located for communications among
ships and coast stations operated by
state and local governments. Mes-
sages must relate to state regulations
and control of boating activities.

e Weather—On channels WX-1,
WX-2 and WX-3, you can pick up
weather broadcasts from the Nation-
al Oceanic and Atmospheric Admin-
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istration (NOAA). These are receive-
only channels.

Single-Sideband Marine Bands

Vhf marine radio is intended mainly
for harbor and coastal communica-
tions within about 20 miles of coast
stations. For longer-distance com-
munications, there are a number of
marine channels allocated between 2
and 30 MHz (see Table 1). The medi-
um-wave 2-to-3-MHz band is widely
used by small boats. At one time, this
band was used exclusively for close-
in communications and was extreme-
ly congested but has since been allevi-
ated with the establishment of a vhf
marine channel. Furthermore, use of
a 2-to-3-MHz band when in harbors,
ports, lakes and rivers is prohibited
for intership communication. The
band is used mainly for making con-
tact when beyond the vhf range of a
coast station you wish to contact. Of
course, the band may also be used for
distress communications. In fact, all
ship radiotelephone stations that op-
erate on this band must also be cap-
able of opeating on the 2182-kHz in-
ternational distress and calling fre-
quency. In addition, the radio must
be capable of working on at least two
other frequencies in the band.

Many frequencies on this band are

wwWw americanradinhistorv com

available for coastal ship-to-shore
service. Intership safety frequencies
are 2082.5 and 2638 kHz. There are
also similar frequencies for use about
the Great Lakes, Gulfof Mexico, and
the southern Pacific Coast area.
Bands accommodate a number of
public correspondence coastal sta-
tions, and arrangements can be made
for making high-seas telephone calls.
Even longer-distance communica-
tions can be made on the hf marine
bands. On these high-frequency
bands, there is a considerable amount
of code (CW) activity.

Citizens Band radios can be in-
stalled aboard a boat and are permit-
ted to operate on any of the 40 avail-
able CB channels. They can be used
for conducting personal or business
communications over shortwave.
You can tune in to the coastal activ-
ities with a CB radio or a general-
coverage shortwave receive. Tradi-
tionally, Channel 9 (27.065 MHz) is
used for emergency communication.

Selected Coast Guard shore sta-
tions monitor CB Channel 9, though
on a secondary basis, since both the
Coast Guard and the FCC emphasize
that CB radio service is not a substi-
tute for the marine distress system
and its vhf/FM 156.8-and MW2181-
kHz frequencies. CB does, however,
provide an alternative when a boat is
not equipped for these bands, pro-
vided appropriate shore stations
monitor on this band.

Landmobile radios are found on
some coastal, inland-water and lake
boats. Such are assigned frequencies
that permit communications with
landmobile service base and mobile
stations ashore. Many coastal busi-
nesses involve both land and water
activities.

FM Marine Radios

On the vhf/FM marine-radio band,
maximum permissible output power
is 25 watts. A good relatively high an-
tenna will help you pick up boating
communications despite the modest



www.americanradiohistory.com

-

--""‘-_

i ;;2
&

Fig. 2. Hand-held marine radios,
such as the Ray Jeff model shown in
this photo, offer multichannel vhf/
FM communications in a convenient
carry-along package.

output power. At most coastal loca-
tions, you can use a directional an-
tenna with your scanner to improve
received signal levels.

Not too many years ago, a typical
marine radio was available with lim-
ited channel capability but could be
expanded to include coverage of
many individual. Each additional
channel was an extra-cost option,
which could be very, costly if you
wanted full coverage of all channels.
Fortunately, the modern frequency
synthesizer and microprocessor have
changed all that. Now a small radio
with 63-channel capability and
25-watt output can weight only 3.5

Ibs., measure a mere 82" X 7" X
214 " and be priced within the means
of most boaters.

Are the new breed of frequency-
synthesized,  microprocessor-con-
trolled radios easy to operate? You
bet they are, as a glance at the draw-
ing of a typical radio shown in Fig. 1
reveals. The control complement
consists of a combination VOLUME
control/power switch (1), SQUELCH
control (2) and a series of six push-
buttons. To select a channel, you use
the UP (3) or DWN (4) button. Mo-
mentarily pressing and releasing the
UP causes the radio to tune to the next
channel in the upward direction,
while doing the same with the DWN
button causes the radio to go to the
next channel in the downward direc-
tion. Maintaining pressure on either
button will cause the channel selector
to continuously increment or decre-
ment until the key is released when
the desired channel number appears
in the display (8).

The HI/LO button (5) lets you select
between 25 watts of output power or
the 1-watt required for close-in har-
bor operation. Pressing the 16 button
(9) switches the radio to emergency
Channel 16. Pressing the wX button
(10) permits monitoring of any of the
four weather channels, the specific

one selected with the UP and/or DWN
button when in this mode.
Marine-band scanning is selected
by pressing the SEEK button (11).
Touching this button once causes the
entire band to be scanned at a rate of
three channels per second. When an
active channel is detected, the scan
function pauses for two full seconds.
If you wish to continue listening on
this channel, you simply touch the
SEEK button a second time to freeze
the scan function; otherwise, the ra-
dio will simply continue scanning.
Antenna system performance with
this type of radio is quite good, be-
cause of the shortness of the vhf an-
tenna compared with the antenna re-
quired for the much lower medium-
wave frequencies. Mounted in-the-
clear on a boat, the antenna performs
efficiently. Of course, good ground-
ing of the radio is required to keep
down noise level. Tie metallic sur-
faces together with a good ground.
Hand-held radios (Fig. 2) have be-
come increasingly popular because
of their usefulness in harbors and
marinas. With them, you can stand
out in the open on a boat and have a
good look at activities as you com-

(Continued on page 86) ’

Fig. 3. Some radios have a LED display to indicate heading of incoming signal.
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Project

Yom

Low-Frequency
Dual-Pulse Generator

Offers digital-circuit experimenters a source of
reliable clock pulses to 10 kHZ

By Duane M. Perkins

menting with digital circuits, you

will soon discover that you need a
source of reliable clock pulses. You
can, of course, buy an expensive
pulse generator to meet your needs.
However, for less than $100 you can
build the Dual-Pulse Generator de-
scribed here, using only readily
available parts.

Each of the two pulse outputs is in-
dependently adjustable in phase,
pulse width and amplitude. Though
both are driven by the same oscilla-
tor, which provides for clocking a cir-
cuit that requires a two-phase clock,
one output can be set up to provide a
frequency that is a subharmonic of
the other.

If you intend to do serious experi-

Circuit Description

Though the pulse generator provides
two independently controllable out-
puts, it has a single oscillator from
which the pulses are derived, as
shown in Fig. 1. Therefore, the fre-
quency of the pulses is established by
the relaxation oscillator designed
around unijunction transistor Q/. In
addition to providing four frequency
ranges for the internal oscillator, the
generator’s RANGE switch (S2) has a
position for a 60-Hz pulse, derived
from the ac line at the center tap of
the power supply transformer (see
Fig. 3), plus an input at BP4 for an
external signal source.

There are four internal oscillator
frequency ranges. These are 1 to 10
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Hz, 10to 100 Hz, 100 to 1000 Hz and
1to 10 kHz. These limits are only ap-
proximate. Exact range limits will de-
pend on the intrinsic standoffratio of
the UJT used for Q1.

Because the pulse generator con-
tains a + 2 circuit, its output will be
half the frequency of the oscillator.
The 60-Hz output is generated from
the 120-Hz pulses taken from the
center tap of the power transformer.

Any waveform with an amplitude
between 0.5 and more than 9 volts
can be applied to the EXTERNAL IN-
PUT at BP4. Output pulse frequency
will be half the input frequency and
can go as high as 15 kHz. For maxi-
mum phase control range, a saw-
tooth dc waveform with a peak am-
plitude of about 9 volts works best.
However an ac sine wave will permit

some degree of control. A square
wave or pulse input will drive the
pulse generator but will not permit
phase control.

Referring to Fig. 1, the TRIGGER
OUTPUT at BP3 is taken from the
base-2 (B2) terminal of Q1, after be-
ing amplified by Q2 to a peak ampli-
tude of about S volts. This amplitude
is sufficient to assure positive trigger-
ing of an oscilloscope. Trigger fre-
quency will be twice that of the out-
put pulses from the generator cir-
cuits. PHASEcontrol R15inFig. 2 sets
the amount of delay between the trig-
ger pulse and the following output
pulse. This delay permits events just
prior to the output pulse to be viewed
on an oscilloscope’s screen.

Both pulse generator circuits are
identical. Hence, when you refer to

WWW amertcanradinhictarns cam
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Fig. 2, you will note two sets of com-
ponent numbers and IC and transis-
tor lead designations. Numbers in
parentheses refer to components and
connections for generator B, while
those not in parentheses refer to gen-
erator A. Resistors R/3 and RI4 are
common to both generators and are
not repeated.

Aninput signal to the noninverting
input of IC3A4 (taken from the output
of the Fig. 1 circuit) is converted to
pulses with fast rise and fall times by
the LM339 voltage comparator. The
reference voltage for IC4A is taken
from the wiper of PHASE control
R15, which determines the timing of
the output pulse relative to the input
signal cycle.

The pulse that appears at the com-
parator’s output is used to clock +2
flip-flop IC4A. The symmetrically
square pulse at the output of /C4A4
then goes to 'SQUARE/VARIABLE
switch S3, which directs it to the out-
put amplifier made up of Q3 and Q4.

With S3 set to SQUARE, the output
of IC4A goes directly to the input of
output amplifier Q3/0Q4. Setting S3
to VARIABLE diverts the output from
IC4A to the trigger input of IC5A at
pin 6. Before arriving at /C5A4, how-
ever, the square pulses from /C4A
are differentiated by the RC value of
the network composed of C// and
R17. From the output of IC5A at pin
S, the signal is routed to S3’s VARI-
ABLE contacts and then on to the in-
put of the 03/Q4 output amplifier.

The brief negative-going pulses are
fed to the trigger input of IC5A4 to
generate positive output pulses
whose duration is determined by the
~ RC value of the timing network con-
nected to the discharge (pin 2) and
threshold (pin 1) terminals of IC5A.
Potentiometer R/9 provides a means
for setting the timer’s pulse duration,
while SHORT/LONG switch S4 selects
the range by switching in either C12
for a short-duration or CI3 for a
long-duration pulse.

Because output amplifier Q3/04
uses complementary transistors in a

Si

position Range

1 1 to 10Hz

10 to 100Hz
100 to 1000 Hz
1to 10 KHz
60Hz
External

Db wn

22

To pulse

generators
N

R3
BP4 10K
= External input
CT." R4
1K ca |
GuF T
R5
22K

=) o= 4 D4
4 3 | c7 9V

™ . 47uF

c5 c6 cs |
47uF T

te

Fig. 1. Generator uses this single oscillator for both pulse channels.

PARTS LIST
Semiconductors R6—22 ohms
Di,D4—9-volt zener diode (IN4739 or R7—100 ohms
similar) R11,R13,R14,R27,R41—100,000 ohms
D2,D3—1N914 switching diode R20,R21,R34,R35—470 ohms

LEDI1,LED2—Light-emitting diode
I1C1—7812 12-volt regulator
1C2—7805 5-volt regulator
I1C3-—-LM339 voltage comparator
1C4—4013 flip-flop
IC5,IC7—556 dual timer
1C6,IC8—1LM317 voltage regulator
Q1—MU4891 unijunction transistor
Q2,Q3,05,Q6,Q8—2N3906 transistor
Q4,Q7—2N3904 transistor
RECT1—VMO8 or similar 50-PIV bridge
rectifier
Capacitors
C1—3300-uF, 35-volt electrolytic
C2,C3—0.22-yF disc
C4,C9,C10,C17,C18,C19,C26,C27,C28
—0.1-uF disc
C5,C13,C22—0.005-4F disc
C6—0.046-uF disc
C7—0.47-uF tantalum
C8,C16,C25—4.7-uF, 35-volt electrolytic
C11,C20—0.001-yF disc
C12,C21—1-uF tantalum
C14,C23—0.1-F disc
C15,C24—22-uF, 35-volt electrolytic
Resistors (2-watt, 10% tolerance)
R1,R5—2200 ohms
R2,R4,R10,R12,R18,R28,R32,R42—
1000 ohms
R3,R8,R16,R17,R26,R30,R31,R40—
10,000 ohms

R23,R24,R37,R38—15,000 ohms

R25,R39—100 ohms, 2 watts

R9—100,000-ohm linear-taper potentio-
meter

R15,R19,R29,R33—1-megohm,
taper potentiometer

R22,R36—5000-ohm,
tentiometer

Miscellaneous

BP1 thru BP7—Five-way binding posts
(five red, four black)

I11—Panel-mount neon lamp assembly
with current-limiting resistor

S1-—Spst slide or toggle switch

S2—6pdt nonshorting rotary switch

S3,55,56,S8—Spdt miniature slide or
toggle switch

S4,S7—Dpdt miniature slide or toggle
switch

T1—12.6-volt, 1.2-ampere,
tapped power transformer

Printed-circuit board; 14-pin DIP IC
sockets (4); metal cabinet (see text);
four-lug (none grounded) terminal
strip; panel clips for LEDs (2); point-
er-type control knobs (8); line cord
with plug; plastic strain relief or rub-
ber grommet; plastic cable ties or lac-
ing cord; lettering kit or tape labeler;
aerosol clear lacquer; stranded hookup
wire; machine hardware; solder; etc.

linear-

linear-taper po-

center-

e rati e S A — s ——— == ____]
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totem-pole configuration, one tran-
sistor will be saturated while the
other is cut off. Hence, the output is
alternately switched between ground
and the supply voltage. This enables
the amplifier to sink or source a large
current with equal ease and results in
very fast rise and fall times.

Since the output amplifier is an in-
verter, it is the intervals between
pulses from the timer that become
positive output pulses. The pulse
WIDTH control, R/9, has the direct

O +12V
R28
(R42)
1K
LED1
(LED2)

+10.8v

S5
(S8)

R22

(R36)

5K

AMPLITUDE

—0BP5
O———— 0 +5V

VARIABLEj

TTL
14

ADJUST
1C58

{1C78)
%556

10

QUTPUT
12
13
8

+17V
TINPUT
IC6
(1C8)
LM317T
R27
(R41)

AN
100K

ci18
(C27)
TuF

é

effect of varying the interval between
output pulses, which directly varies
pulse width. This becomes apparent
if the control is set for a certain pulse
width and the frequency is then
changed. Pulse width varies with fre-
quency, but the interval between
pulses remains fixed. -

By varying the supply voltage to
the output amplifier, the amplitude
of the output pulses is also varied.

Adjustable voltage regulator IC6
permits a range of from 1.2 to 12
volts.  Alternatively, amplitude *—
switch S5 can be set to TTL to supply
the output amplifier from the fixed
5-volt supply. This arrangement
maintains a constant output im- 6 o
pedance regardless of amplitude. Re-
sistor R25 prevents damage to the
transistors in the event that the out-
put is short-circuited to ground or a
positive supply voltage. Since output
impedance at the collectors is very
low, output impedance at the output
terminals is essentially equal to the
100-ohm resistance.

The voltage-sensing circuit con-
nected to the output consists of volt-
age comparator /C3B with a 5-volt Y
reference and missing-pulse detector = E.é.
IC5B and Q5 with a timing cycle of -
about 0.5 second. If the amplitude of
the output signal exceeds 5 volts, the
pulse will be inverted by the compa-
rator. The negative-going pulse
causes Q5 to conduct, discharging
timing capacitor C16, and trigger the
timing circuit to begin a 0.5-second
positive output pulse that causes
LED] to turn on. The timing cycle

5

-0 +12V

LM339 | 2N3906

4
IC5A
(IC7A)
%556

2
]

A (B)
Q
o)

+B5V

LONG
BP6
(BP7)

Pulse output

SHORT

(C20)
.001uF
M
"

VARIABLE

4 IS X
N RS
o~ o« -

SQUARE

1(13)
5(9)
c19
(C28)
1uF

7110

14
ICAA
(1C4B)
4013

4(8)| 6

To R29 in
> generator B

2012}

301

R13"
100K

R14 are common to both channels.

100K

R14*

:

* These parts are common to both puise generators.

Fig. 2. Because both generator channels are identical,
only one channel’s circuitry is shown here. Items in
parentheses are components/connectors for channel B;
those not in parentheses are for channel A. Only R13 and

Numbers in parentheses indicate Channel B components/connections.

c17
(C26) ==

1uF
NOTES:
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. e +12V +9V +5V
Fig. 3. Thisis the power supply schemat- D2 D3 ) R1 o — 0O BP1
ic for the Dual Pulse Generator. 08y IN914  1N914 2.2K Output
+10.8V O——¢———¢————p———— AAN—————¢
2’ R2
+17V g K
) ? ic1 c2
IN ouT IN ) ouT
e =t 7812 7805 DA
T1
i GND GND
; 3 o RECT 1 Joe 1 c3
] T T 3300uF T -22«F
= ] col e D1
AuFT T .22uF 9V’1r
L BP2
Ground

will be continually retriggered aslong
as output pulse amplitude exceeds 5
volts, and LEDI will glow continu-
ously if the frequency exceeds about
1 to 2 Hz, depending on pulse width.
At lower frequencies, LED] will turn
on and off in time with the pulses.

The power supply, shownin Fig. 3,
is a straightforward circuit consisting
of bridge rectifier RECT]I across the
12.6-volt secondary of 7T/ and fixed
12- and S5-volt regulators /C/ and
IC2. Zener diode DI provides the
9-volt low-current supply for the
phase control circuits. Silicon diodes
D2 and D3 in series drop the 12-volt
supply to 10.8 volts to limit maxi-
mum supply voltage to the output
amplifiers to 12 volts. (The output of
the LM317 regulators is 1.2 volts
above the voltage at the ADJ termin-
als of IC6 and IC8).

Construction

Due to the relatively complex nature
of the circuitry and the need for low-
impedance ground and positive-volt-
age supply buses, a printed-circuit
board is almost mandatory for this
project. You can fabricate your own
pc board, using the actual-size etch-
ing-and-drilling guide in Fig. 4 and
wire it according to the accompany-
ing components-placement diagram.

Wire the pc board exactly as shown
in Fig. 4. Take care to orient the com-

ponents as shown so that electrolytic
capacitors, diodes and LEDs are pro-
perly polarized and the bridge recti-
fier, ICs and transistors have their
pins go into the proper holes in the
board. Incidentally, it is an excellent
idea to use sockets for all dual in-line
package (DIP) ICs and reserve in-
stallation of these ICs for last, after
voltage checks have been made.
When making connections to the
pc board, use heat and solder judi-
ciously. Use only enough to assure
good electrical and mechanical con-
nections. Take particular care to
avoid creating solder bridges be-
tween the closely spaced pads be-
tween IC pins and transistor leads.
Note in Fig. 4 that, because of the
large number of wires that intercon-
nect the board with the components
on the front panel, all but two of the
connection pads are arranged along
two edges of the pc board. This
makes it possible to neatly bundle the
wires into a cable, using plastic cable
ties or lacing cord. It also makes it
easy to flip up the board assembly for
circuit tracing should this become nec-
essary. To this latter end, it is recom-
mended that you use stranded hookup
wire throughout project assembly.
Your next task is to machine the
metal cabinet in which the pulse gen-
erator is to be housed. The cabinet
will have to be fairly large in order to
accommodate the large pc board and

power transformer and all the va-
rious controls, switches, indicators
and binding posts on the front panel,
along with their identifying legends.
The author chose Radio Shack’s Cat.
No. 270-270 cabinet for his proto-
type. This cabinet measures 9% "W
X 6% "D"x 5% "H and easily accom-
modates all components, as shown in
the photos.

In his prototype, the author used
miniature slide-type switches for S/
and S3 through S8, which require
three holes each for mounting (two
round for securing it to the panel with
machine screws and one rectangular
for the toggles). If you wish to simpli-
fy the machining operation, you can
substitute miniature toggle switches,
which require a single round hole.
Bear in mind, however, that toggle
switches normally operate exactly
opposite the manner in which slide-
type switches operate. That is, if you
flip a horizontally mounted toggle-
type switch to the left, the right con-
tacts will close. Therefore, you will
have to either reverse the front-panel
legends for these switches or wire the
switches backward from the direc-
tions shown in Fig. 5.

If you use slide-type switches, you
will have to drill and cut a total of 46
holes in the cabinet, one in the rear
wall for the line cord, six in the bot-
tom for mounting the pc board and
power transformer, and the remain-

o= e e e |
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Fig. 4. Above is the actual-size ething-and-drilling guide; opposite page is components-placement diagram.

der in the front panel for the switches,
controls, indicators and binding
posts. By substituting toggle-type
switches, you can reduce the number
of holes to 33 (one for mounting the
terminal strip for R/3 and R/4), all
of them round, though of different
diameters.

After machining the cabinet and
deburring all holes, test fit the
switches, controls, indicators and
binding posts on the front panel. The
only component that must be se-
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curely mounted at this time is RANGE
switch S2, since you will have to place
its pointer knob on its shaft and ro-
tate it through each position to mark
off the range locations on the panel.
This done, remove the components
and set them aside.

Carefully label the front panel
with the appropriate legends, using a
dry-transfer lettering kit or a tape
labeler. If you use a lettering Kkit,
spray two or more /ight coats of clear
lacquer over the entire surface of the

front panel to protect the lettering.
Allow each coat to dry before apply-
ing the next. Do not try to get by with
only one or two heavy coats; if you
do, the lettering will almost certainly
lift and dissolve.

When the final coat of lacquer has
completely dried, mount the front-
panel controls in their respective lo-
cations, with LEDI and LED?2 set in-
to panel clips. Place the knobs on the
shafts of the potentiometers and S2
and check that they point straight up
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When installing polarized components, make certain you properly index their leads and pins as shown here.

at mid-rotation for the pots and
properly index to the marked loca-
tions on the panel for S2. Then
mount the power transformer to the
floor of the cabinet with machine
screws, lockwashers and nuts.

Next, split apart the conductors at
the free end of the line cord for a
distance of about 8" and cut off 5"
from one conductor. Trim % " of in-
sulation from each conductor, tight-
ly twist together the fine wire con-
ductors in each and lightly tin with

solder. Pass the free end of the cord
through the hole in the rear wall of
the cabinet and secure it in place with
a plastic strain relief, about 4” from
the split point. Alternatively, line the
hole with a rubber grommet, pass
through the cord, and knot it about
4" from the split point, thereby elim-
inating the need for a strain relief.
Front-panel wiring in Fig. 5 is
keyed to the components-placement
diagram in Fig. 4. That is, numbered
points in both figures mate with each

other. Note in Fig. 4 that there are
also several lettered points. These do
not connect to similar points on the
front panel but to the same lettered
points on the circuit board itself. In
essence, they are long jumpers but
are treated as part of the cable wiring.

Study Figs. 4 and 5 before actually
wiring the board to the front panel.
Once you are satisfied you know
what goes where, place the circuit
board on the floor of the cabinet with
one row of pads facing toward the
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Different families of digital integrated
circuits have different input voltage re-
quirements. Asarule, though, theinput
voltage should not exceed the circuit’s
positive supply voltage nor go below the
circuit’s reference ground. However,
the nearer the input voltage’s excursion
comes to the circuit’s positive supply
and ground, the more reliable will the
IC change state when it should.

TTL devices, for example, operate
with a positive supply of + 5 volts +0.5
volt. When driving a TTL device with
the pulse generator presented here, out-
put amplitude switch S5 (S8) should be
set to TTL to assure that the maximum
allowable voltage will not be exceeded.

Theinput of a TTL device is a current
source. When the input voltage is low
(logical 0), the pulse generator must
sink enough current to pull the voltage
below 0.8 volt. A regular TTL devicere-
quires a current of 1.6 mA per input.
Low-power and low-power Schottky
devices require considerably less current.

Since the pulse generator’s output re-
sistance is 100 ohms, the maximum cur-
rent it can sink without exceeding the
0.8-volt limit is 8 mA. Accordingly, it
can drive four regular TTL inputs, or

Applications

any combination of inputs that requires
less than 8 mA.

When the input voltage of a TTL de-
vice is high (logical 1), there is very little
current and the output of the pulse gen-
erator will be nearly 5 volts. It is not pos-
sible to obtain more drive by increasing
the voltage. This would cause the supply
voltage of the TTL circuit to be exceed-
ed, and damage the IC.

The CMOS family can be operated
with a wide range of supply voltages,
from a minimum of about 3 to a maxi-
mum of 16 volts. Split supplies are often
used so that V is below ground level.
When driving CMOS with a split sup-
ply, the pulse generator’s ground
should be connected to Vg, rather than
the ground of the circuit.

When driving CMOS, the output
voltage should be adjusted to a level
that is well above the mid-point between
Vs and Vgg, but sufficiently below Vgq
to assure that the input voltage does not
exceed Vgq. A voltage of 80% to 90% of
the difference between Vg and Vyq will
assure positive operation.

The voltage level of the output pulse
can be set by using a dc voltmeter. Sim-
ply obtain a square output and measure

the voltage. The peak voltage will be
twice the measured voltage. When pulse
width is varied, peak voltage will remain
the same even though there will be a
change in average voltage.

CMOS inputs require very little cur-
rent. Therefore, any reasonable num-
ber of CMOS inputs can be driven with-
out concern for the power required.

The + S-volt output can be used to
calibrate a voltmeter or dc scope. This
output has a 1000-ohm series resistor
(R2) to prevent short-circuit damage. It
is not intended for use as a power supply
for other circuits.

An ac or dc scope can be voltage cali-
brated by setting the output pulse am-
plitude to 5 volts. Rotate the AMPLI-
TUDE control to the point where the
LEDs turn on. Peak voltage will be 5
volts, regardless of pulse width. If there
is no load on the output, the TTL am-
plitude will also be 5 volts.

One of the two outputs can be adjust-
ed toa frequency that is a submultiple of
the other. Rotate the WIDTH control
counterclockwise until the timer locks
in on the submultiple desired, then con-
tinue counterclockwise rotation slightly
to obtain the desired pulse width.

front panel and the other row facing
the power transformer.

Make the stranded wires that con-
nect the board to the front panel 3 “to
4" longer than really necessary to al-
low the board to be removed fromthe
cabinet should troubleshooting ever
be needed. Make the wire jumpers
only as long as needed to route them
through the cable harness.

As you proceed with wiring, make
sure to isolate the common ground
from the cabinet. If you do not and
connect the generator to the negative
supply of a circuit being driven, you
may create a short circuit.

Once wiring is complete, mount
the circuit board on Y2 "spacers to the
floor of the cabinet. Then gather the
wires together into a bundle and se-
cure it every 1Y2 " or so with plastic

Pc board and T1 go on floor of enclosure, everything else on front panel.

e
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A Great Gift Idea

DON’T LET THE ELECTRONICS
REVOLUTION PASS YOU

OR A FRIEND BY!

SUBSCRIBE TO

MODERN
ELECTRONICS

Now you can reach out every month and learn about the
latest innovations in consumer electronics and personal
computers—what’s new, how products and circuits work, and
what leading authorities think of them,

*Stereo *Video *Home & Car Electronics
*Test Instruments *Circuitry & Devices *Servicing
*Personal Computers *Communications *Construction Projects

In every issue, authors lucidly explain how exciting, new
electronics ideas are applied . . . issue forthright buying counsel
. . . present complete plans to build electronic devices to
enhance products, even unique ones that are not yet being sold
in the marketplace.

Feature articles, tutorials, and construction projects are the
hallmarks of MODERN ELECTRONICS, the new monthly
magazine for electronics and computer enthusiasts. Covering
the entire spectrum of these fields, you’ll gather insights in
every important area to help you make buying decisions for
work and play purposes . . . improve performance of your
present equipment . . . increase your electronics competence
.. . and add to your practical and intellectual knowledge of
electronics and computers.

To be sure you get this valuable information delivered to you
regularly, and share the experiences of our writers and edi-
tors—Forrest Mims, Len Feldman, Stan Prentiss, Charles Ru-
benstein, Glenn Hauser, and many others—you can subscribe
to MODERN ELECTRONICS today. As a Charter Subscriber,
you’ll save 45% off the newsstand price when you buy a one-
year subscription for only $12.97. Or save 51% when you sub-
scribe for two years at $22.97.

Just fill out the coupon and mail with your check, money
order, or credit card information (Visa or MasterCard) to enter
your Charter Subscription. Do it today to ensure earliest
delivery!

MODERN ELECTRONICS 76 North Broadway, Hicksville, NY 11801

Please send me Modern Electronics for (] 2 Years (] 1 Year

Name

Street

City

State Zip
2Years(24issues). . .......... $22.9700
1 Year (12issues)............ $12.970

Charge My Order To: Payment Enclosed §

grl::'c.m @ e My sccount number is:
HEEEENERREEREN

PACKED WITH
MORE THAN
5,000 QUALITY
ELECTRONIC
PARTS AND
ACCESSORIES!

Look inside ournew 132 page
catalog, which offers over 300 new
items. You'll find a tullline of test
equipment, computer accessories,
speakers, CATV equipment,
television parts and many more,
along with the largest selection of
original Japanese semiconductors
inthe country. Allofthem at
unbpelievably low prices.

CALL TODAY FOR YOUR
FREE COPY OF CATALOG #10!

MCM ELECTRONICS

858 E. Congress Park Drive
Centerville, Ohio 45459
513-434-0031

CALL TOLL FREE
1-800-543-4330

(IN OHIO CALL 1-800-762-4315)
(IN HAWAII OR ALASKA 1-800-858-1849)

SOURCE NO. ME-§

CIRCLE 85 ON FREE INFORMATION CARD
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Fig. 5. Details for wiring front-panel-mounted components into rest of generator’s circuitry.

cable ties (or lace with cord) to form a
neat cable harness.

Checkout

With IC3, IC4, IC5 and IC7 still not
installed on the board, plug the gen-
erator’s line cord into an ac outlet
and flip the POWER switch to on. The
neon lamp should light. Now, refer-
ring to Figs. 3 and 2, measure the
voltage at the points indicated in the
power supply and at the supply pins
of IC sockets. When you are satisfied
that all is okay, turn off the power
and unplug the line cord. Wait a
minute or so for the capacitors to
discharge. Theninstallthe DIP ICs in
their respective sockets, taking care
to properly orient them and practic-
ing safe handling procedures for
CMOS I1C2.

Plug the line cord back into the ac
outlet and flip the POWER switch to
on. Set the RANGE switch to any of

the generator’s internal oscillator
ranges and use an oscilloscope to
check for the presence of a sawtooth
waveform at the emitter of Q/.

Next, check each pulse generator
as follows:

Set the PHASE controls to about the
middle of their ranges. Using the
scope, check the outputs of the com-
parators in /C3. All should be deliv-
ering positive dc pulses. Rotate the
PHASE controls while observing on
the screen that the widths of the
pulses vary as you do this.

A square-wave pulse should be ob-
served at the outputs of /C4 at pins 1
and 13. Set S3 (S6) to SQUARE and S5
(S8) to TTL. The output pulses at A
and B OUTPUT terminals BP5 and
BP7 should be square and have an
amplitude of 5 volts. (This part of
checkout will be easier to perform
with a two-channel scope that can si-
multaneously display the outputs

from generators A and B.) Set S5(S8)
to VARIABLE and rotate AMPLITUDE
control R22 (R36). Observe that the
amplitude of the displayed pulses
varies between 1.2 and 12 volts and
that LEDI (LED?2) lights when the
control is rotated past the 5-volt posi-
tion. If this does not occur, measure
the supply voltage at the output of
IC6 (IC8) as the control is rotated.
Check for output pulses from both
generators with all four frequency
ranges and over the full range of the
FREQUENCY control. Set the RANGE
switch to LINE and check for 60-Hz
output pulses. It may be necessary to
rotate the PHASE control to a point
below mid-position to obtain an out-
put pulse. Set the RANGE switch to
EXTERNAL and apply an appropriate
signal to EXTERNAL input BPA4.

(Continued on page 85) .
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HACKERS

Hacknet™ is a unique network of computer users
-— scientists, businessmen, educators, and lots of
kids — dedicated to computer intrusion, war games,
and software piracy.

Hacknet publishes Hack/® —- the national newsletter
of computer use and abuse. AHack! includes tips on
breaking into computer systems, information on
recent legislation governing unauthorized system access,
reviews of hardware and software security devices
on the market, articles on famous computer crimes,
and our most important feature —— the Bit Swap —-
a bulletin board for readers to exchange information
on computer access.

Hacknet also publishes the Access Directory® -—-—
The most unique tool ever for the serious computer
programmer or hacker. This directory lists hundreds
of access numbers for major computer systems
nationwide. Some systems welcome you with open
arms; others defy you to get in. Only with Access
can you find these systems.

Membership in the Hacknet brings you a subscription
to Hack!/, a copy of the current edition of the
Access Directory, and future updates and notices of
importance to hackers. You can also choose to be
included in the forthcoming National Hacker Directory.

If you aren’t a hacker, you're not getling even one
one-hundredth of the possible power f(and fun/)
out of your computer. And if you are a hacker,
Hacknet information on security and legislation can
be crucial to knowing your legal limits.

One year membership in the Hacknet is $14.95.
The Access Directory is available separately for
$9.95 plus $2.00 shipping and handling.

There are 87,000,000 computers in the United States.
Is one really enough for you?

HACKNET
24 Evans Rd., Suite 401
Marblehead, MA 01945
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Construction Project

Portable Gas Detector
.. . It Can Save Your Life!

Easy-to-build project gives bargraph indication of
concentrations of toxic gases and organic solvents

By Larry D. Gray

ave you ever thought you
smelled gas and wished you
had a way to check out your

suspicion? Do you need to efficiently
check the carburetor air-to-fuel mix-
ture in your car but cannot justify
spending the big bucks for a profes-
sional analyzer? Well, with the Por-
table Gas Detector described here,
you can do both—and the project
will cost you only about $35 to build.
To top it all off, you can use the De-
tector as an alcohol breath analyzer.

About the Circuit

At the heart of the gas detector’s cir-
cuit is a Figaro 812 solid-state gas-
sensor device (GS/ in Fig. 1). The
sensor uses n-type SnO,, the re-
sistance of which decreases with an
increase in concentration of gas. The
812 has a high sensitivity to toxic
gases and organic solvents. Hence,
GS|1 can sense very small concentra-
tions of carbon monoxide and al-
cohol. Although it is not as sensitive
to hydrocarbon products, like natu-
ral gas, it still gives good results.
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PARTS LIST

B1—Four 1.5-volt AA cellsin series (see
text)

GS1—Figaro 812 gas sensor

IC1—LM3914 dot/bargraph display
driver

LED1—Green 3-mm light emitting
diode

LED2 thru LED11—Red 3-mm light-
emitting diode

R1,R2—1000-ohm,
tolerance resistor

R3—470-ohm, Ys-watt, 10% tolerance
resistor

S1—Spst toggle or slide switch

Vs-watt, 10%

Misc.—4% " x2V2"x 14" plastic box;
pc board or perforated board and
solder posts; four-cell AA battery
holder; chassis-mount seven-pin
miniature tube socket; machine hard-
ware; hookup wire; solder; etc.

Note: The following are available from
QDI Inc., P.O. Box 205, West Union,
OH 45693: Figaro 812 gas sensor for
$14.95; etched and drilled pc board for
$6.95; complete kit of all board-mount-
ed parts, including GS1, tube socket
and pc board but not plastic case, for
$29.95. Please include $3.00 for postage
and handling.

Fig. 1. Circuitry for Gas Detector is very simple. Most of the work is done by
gas sensor GS1; ICI and LED?2 through LEDI1 form the display.

_ _ wwwiamaearicanradiohictans com
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Since GSI does all the work in this
circuit, the only other items needed
are the components that make up the
eye-catching bargraph light-emitting
diode display. Consequently, the cir-
cuit is quite simple. The LM3914
voltage comparator used for IC! is
all that is needed to sequentially drive
the display consisting of LED2
through LEDI 1.

Contained inside the LM3914 are
10 comparators. The first compara-
tor is referenced 0.12 volt above
ground. Each successive comparator
is then referenced another 0.12 volt
above the previous one. With this ar-
rangement, an input of 1.2 voltsis re-
quired for a full-scale display indica-
tion in which all 10 LEDs that make
up the bargraph display are lit. Cur-
rent through the display is controlled
by R2. The 1000-ohm value specified
for this resistor limits the current
through the 10 LEDs to 10 mA.

Gas sensor GS! and resistor R/
form a voltage divider that limits the
maximum voltage delivered to /C! to
1.2 volts. When the sensor is exposed
to air, its resistance is relatively high
(about 50,000 ohms), and very little
voltage (0.08 volt) is applied to the
LM3914. As a combustible or toxic
gas passes over the sensitive surface
of GSI, sensor resistance drops, in-
creasing the voltage dropped across
R1. In turn, this causes /C/ to light
one or more display LEDs, the num-
ber being lit increasing as the voltage
increases. The more combustible or
toxic the gas, the lower the resistance
of GSI and the greater the number of
LEDs that light.

To avoid confusion, a green LED
is used for LEDI to indicate when
power is on. Resistor R3 serves as a
current limiter for this LED.

Power for the circuit is supplied by
B1, which consists of four AA cellsin
series. While any type of AA cell can
be used to power the project, alkaline
cells are recommended if you expect
to obtain reasonably long operating

Cathodes
LEBI

LEDAO

LED®

LEDQE
L]

i R 2

LEDT
LE ChEr
LEDE

LED4
| LEDS
9 LED2
I

35— R 11—

LED1

Fig. 2. Actual-size etching-and-drilling guide is at left; components-place-
ment diagram at right gives complete board assembly details.

erable current, though the rest of the
circuit draws very little.

Construction

Owing to the simplicity of the circuit,
you can use either a printed-circuit
board or a perforated board and
solder posts for assembly. If you de-
cide to fabricate your own pc board,
use the actual-size etching-and-drill-
ing guide shown in Fig. 2. Whether
you choose pc or perforated board
construction, the components-place-
ment guide, also in Fig. 2, should be
used. It is not necessary (or advis-
able) to install /C/! in a socket.

Gas sensor GS/ plugs into a seven-
pin miniature tube socket and, there-
fore, presents no problems with re-
gard to indexing during installation.
Wiring details for this socket are
shown in Fig. 3.

Once the circuit has been assem-
bled, it can be temporarily connected
to the battery supply and tested be-
fore final assembly. Before proceed-
ing to testing, however, machine the
plastic box in which the project is to
be housed to accommodate the bat-

{BOTTOM VIEW)

Fig. 3. Wire the gas sensor’s socket as
shown here; match the lettered points
to the same points in Fig. 2.

tery holder on the floor of the box,
the gas sensor (in its socket) to the top
end, and the circuit board and power
switch to the cover. Note that the cir-
cuit board mounts to the lid with no
hardware. Instead, a single column
of 11 holes into which the domes of
the LEDs plug is sufficient to hold
the assembly in place. Of course, the
holes should be just large enough to
provide a snug—not force—fit. If
you wish, however, you can apply a
small drop of clear plastic cement to

life, since GSI’s heater draws consid- (Continued on page 87) '
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Test Instruments

Oscilloscope
User’s Guide

Part 2 (Conclusion)

Fo

controis

A close-up look at the high-performance
general-purpose oscilloscope and how to use it for
making tests and measurements

By Vaughn D. Martin

I ast month, in Part 1 of this ar-

ticle, we introduced you to the
high-performance, general-
purpose oscilloscope and began tell-
ing you how to use it to make various
types of measurements. In this con-
cluding part, we continue with our
discussion of how to use the scope in
time-saving ways.

Differential Measurements

The ADD vertical mode and the chan-
nel 2 INVERT button on the 2200
Series scopes let you make differen-
tial measurements. Often differential
measurements eliminate undesirable
components from a signal being mea-

e e e e = = o == e
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sured (Fig. 8). If you have a signal
that is very similar to the unwanted
noise, the setup is simple: Feed the
signal with the spurious information
into channel 1; feed the signal that is
like unwanted components into
channel 2; set both input coupling
switches to DC (use AC if the dc com-
ponents of the signal are too large);
and select the alternate vertical mode
by moving the VERTICAL MODE

switches to BOTH and ALT.
Now set the VOLTS/DIV switches so

that the two signals are about equal in
amplitude. Then set the right-hand
VERTICAL MODE switch to ADD and
press the INVERT button so that the
common-mode signals have opposite
polarities.

If you use the channel 2 VOLTS/D1V

wWWW americanradiohistorv com

Vertical system controls

Horizonta!
system
controls

Triggering
controls

switch and CAL control for maximum
cancellation of the common signal,
the signal that remains will contain
only the desired part of the channel 1
input signal. The two common-mode
signals will have canceled out, leav-
ing only the difference signal.

Using The Z Axis

The scope’s CRT has three axes: hor-
izontal (X), vertical (Y), and inten-
sity of the electron beam (Z). The in-
put for the Z axis is usually located on
the rear of the instrument. This input
lets you modulate the intensity of the
displayed signal on the screen, using
an external signal. The Z-axis input
will usually accept a signal of up to 30
volts peak-to-peak over a usable fre-
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quency range of dc to 5 MHz. Posi-
tive voltages decrease and negative
voltages increase brightness, with 5
volts causing a noticeable change in
intensity.

The Z-axis input is an advantage to
users who have their instruments set
up for a long series of tests. One ex-
ample is the testing of high fidelity
equipment (Fig. 9).

Using TV Triggering

The composite-video waveform con-
sists of two fields, each of which con-
tains 262 lines. Many oscilloscopes
offer TV triggering to simplify view-
ing of video signals. Usually, how-
ever, the oscilloscope will trigger
only on fields at some sweep speeds
and lines at others. The 2200 Series
scopes trigger on either lines or fields
at any sweep speed.

To view TV fields with a 2200
Series scope, use the TV FIELD mode,
which allows the scope to trigger at
the field rate of the composite-video
signal on either field. Since the trig-
ger system cannot recognize the dif-
ference between the two fields, it will
trigger alternately on the two and
produce a confusing display if you
look at one line at a time. To prevent
this, add more holdoff time with the
variable holdoff control or by switch-
ing the vertical operating mode to
display both channels. This makes
total holdoff time for one channel
greater than one field period. Then
position the unused vertical channel
off-screen to avoid confusion.

It is important to select the trigger
slope that corresponds with the edge
of the waveform where the sync
pulses are located. Selecting a nega-
tive slope for pulses at the bottom of
the waveform allows you to see as
many sync pulses as possible.

When you want to observe the TV
line portion of the composite video
signal, use the NORM trigger mode
and trigger on the horizontal syn-
chronization pulses for a stable dis-
play. It is usually best to select the
blanking level of the sync waveform

Fig. 8. Differential measurements allow removal of unwanted information
Jrom a signal any time there is a signal closely resembling the unwanted com-
ponents. Once common-mode component is fed to channel 2 and inverted,
signals can be added with ADD vertical mode (result shown in photo at right).

Z-AXIS INPUT

FUNCTION
GENERATOR

<
ccgselec ramp outeur

/

Y INPUTD

X INPUT

ADJUSTABLE
NOTCH —
FILTER
FREQUENCY sweep | S @ ® O

PRODUCT UNDER TEST

Fig. 9. This setup illustrates how a
scope’s Z axis, along with a sweep
Sfunction generator and notch filter,
can be used to test hi-fi equipment.

so that the vertical field rate will not
cause double triggering.

Delayed Sweep Measurements

Delayed sweep is a technique that
adds a precise amount of time be-
tween the trigger point and the begin-
ning of a scope sweep. Delayed sweep
is often used as a convenient way to
make a measurement (the risetime
measurement is a good example). To
make a risetime measurement with-
out delayed sweep, triggering must
be on the edge that occurs prior the
desired transition. With delayed
sweep, you can trigger anywhere

along the displayed waveform and
use the delay time control to start the
sweep exactly where you want.

Sometimes delayed sweep is the
only way to make a measurement.
Suppose the part of the waveform
you want to measure is so far from
the only available trigger point that it
will not show on the screen. The
problem can be solved with delayed
sweep by triggering where you have
to and using delay out to where you
want the sweep to start.

The delayed sweep feature you will
probably use most oftenisintensified
sweep, which lets you use the delayed
sweep as a positionable magnifier.
You trigger in the usual way and then
use the scope’s intensified horizontal
mode. The on-screen signal will now
have a brighter zone after the delay
time. Run the delay time (and intensi-
fied zone) out to the part of the signal
that interests you. Then switch to de-
layed mode and increase sweep speed
to magnify the selected waveform
portion so that you can examine it in
detail.

Single-Timebase Scopes

Very few single-timebase scopes of-
fer delayed sweep measurement.
Those that do may have measure-
ment capabilities similar to those of
the Tektronix Model 2213, which has
three possible horizontal operating

e e e e e e T i
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Fig. 10. Delayed sweep adds precise amount of time be-
tween trigger point (left) and beginning of sweep (center).

modes, labeled on the front panel NO
DLY, INTENS and DLY’D.

When you set the HORIZONTAL
MODE switch to NO DLY (no delay),
only the scope’s normal sweep func-
tions. When you choose INTENS (in-
tensified sweep), normal sweep will
be displayed with an intensified trace
after a delay time. The amount of de-
lay is determined by both the DELAY
TIME switch position. You can use
0.5s, 105, or 0.2 ms and the DELAY
TIME MULTIPLIER control, which lets
you use from 1 to 20 times the switch
setting. The DLY’D (delayed) position
makes the sweep start after the se-
lected delay. After selecting this posi-
tion, move the SEC/DIV switch to ob-
tain a faster sweep speed to examine
the waveform in greater detail.

This list of horizontal modes
should begin to give you an idea of
how useful are these delayed sweep
features. Start by making the rise-
time measurement described below.
(Note that when making risetime
measurements, you must take the
risetime of the measuring instrument
into account, as in Fig. 10.)

Dual-Timebase Scopes

Delayed sweep is normally found in
dual-timebase scopes like the Model
2215, which have two totally separate
horizontal sweep generators. In dual-
timebase instruments, one sweep is
triggered in the normal fashion while

the start of the second sweep is de-
layed. To avoid confusion, we will
call the delaying sweep the A sweep
and the delayed sweep the B sweep.
The length of time between the starts
of the A and B sweepsis called the de-
lay time.

Dual-timebase scopes offer all the
measurement capabilities of single-
timebase instruments, plus conven-
ient comparisons of signals at two
different sweep speeds; jitter-free
triggering of delayed sweeps; and
timing measurement accuracy of
1.5%. Most of this increase in mea-
surement performance is possible
because you can separately control
the two sweep speeds and use them in
three horizontal operating modes. In
the Model 2215, these modes are A
sweep only, B sweep only, and A in-
tensified by B, as well as B delayed.
The HORIZONTAL MODE switch con-
trols the operating mode, and two
SEC/DIV  switches, concentrically
mounted on the Model 2215, control
the sweep speeds (Fig. 11).

When you use the ALT (alternate)
position of the HORIZONTAL MODE
switch, the scope displays the A
sweep intensified by the B sweep and
the B sweep delayed. As you set faster
sweeps with the B SEC/DIV switch,
you will see the intensified zone on
the A trace diminish in size and the B
sweep expanded by the new speed set-
ting. As you move the B DELAY TIME
POSITION control to change where
the B sweep starts, the intensified

By adjusting controls to display one transition of input
waveform (right), you can obtain risetime measurement.

Fig. 11. Close-up of Tektronix’s
Model 2215 scope shows HORIZON-
TAL MODE and two concentrically
mounted SEC/DIV switches used for
controlling sweep speed.

zone will move across the trace and
the B waveform will change.

This sounds more complicated
than it really is. As you use the scope,
you will find that the procedure, in
fact, is very easy. You will always see
exactly where the B sweep starts; and
you can see the size of the intensified
zone to judge which B sweep speed
you need to make the measurement
you want.

Measurement At Two
Sweep Speeds

Examining a signal with two differ-
ent sweep speeds simplifies making
complicated timing measurements.

58 / MODERN ELECTRONICS / July 1985
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The A sweep gives a large slice of time
on the signal to examine; the intensi-
fied zone shows where the B sweep is
positioned; and the faster B sweep
speeds magnify the smaller portions
of the signal in great detail. You will
find this capability useful in many
measurement applications (Fig. 12).

Because you can use the scope to
show A and B sweeps in channels 1
and 2, four traces can be displayed.
To prevent overlapping traces, how-
ever, most dual-timebase scopes of-
fer an additional position control,
like ALT SWP SEP (alternate sweep
separation) position on the Model
2215. With this and the two VER-
TICAL POSITION controls, all four
traces can be placed on-screen with-
out confusion.

Separate B Trigger

Jitter can prevent you from making
an accurate measurement any time
you want to examine a signal that is
not perfectly periodic. With two
timebases and delayed sweep, you
can overcome this with the separate
trigger available for the B sweep.
Trigger the A sweep as usual and
move the intensified zone out to the
portion of the waveform you want to
measure. Then set up for a triggered
B sweep, instead of letting the B
sweep simply run after the delay time.
On a Model 2215, the B TRIGGER
LEVEL control does double duty. In
its fully clockwise position, it selects
the run-after-delay mode. In any
other position, itis a trigger level con-
trol for the B trigger. The B TRIGGER
SLOPE control lets you choose posi-
tive or negative transitions for the B
trigger. These two controls let you set
the scope to trigger a stable B sweep
even when the A sweep has jitter.

Increased Timing
Measurement Accuracy

In addition to letting you examine
signals at two different sweep speeds
and a jitter-free Bsweep, a dual-time-
base scope lets you get increased time
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Fig. 12. Alternate delayed-sweep measurements are fast and accurate. One

use (left photo) is examination of timing in a digital circuit. Another (right

photo) shows one field of a composite video signal (upper waveform), where
the intensified field is the lines magnified by the faster B sweep.

measurement accuracy. Note that the
B DELAY TIME POSITION control is a
measuring indicator as well as a posi-
tioning device. The numbers in the
window at the top of the dial are cali-
brated for the major divisions of the
graticule, while the numbers around
the perimeter divide each major divi-
sion into hundredths.

To make timing measurements ac-
curate to about 1.5% with the B DE-
LAY TIME POSITION control, do the
following: 1) use the B runs-after-de-
lay mode; 2) place the intensified
zone (or use the B sweep waveform)
where the timing measurement be-
gins and note the B DELAY TIME POSI-
TION dial setting; 3) dial back to
where the measurement ends and
note the reading there; 4) subtract the

first reading from the second and
multiply by the A sweep SEC/DIV set-
ting. You will find an example of this
accurate—and easy—timing mea-
surement in Fig. 12.

In Conclusion

Making an investment of several
hundred to more than one thousand
dollars to buy a high-performance
general-purpose oscilloscope implies
a commitment to better electronic
testing and servicing. Naturally, this
extends to learning how to use the in-
strument to its utmost capability to
reap all of the benefits it has to offer.
So be sureto set aside the time needed
to fully acquaint yourself with your
new scope. ME

SUBSCRIBER SERVICE

CHANGE OF
ADDRESS

Planning to move? Please let us
know six weeks in advance so
you won’t miss a single issue of

ATTACH LABEL HERE

Modern Electronics.
Attach old label and print new

address in space provided. Also NEW ADDRESS HERE PLEASE PRINT
include your mailing label

whenever you write concerning

your subscription to ensure

prompt service on your inquiry. NAME

Modern Electronics ADDRESS

76 N. Broadway CITY STATE
Hicksville, NY 11801 DATE VALY
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Construction Project

The Teleguard

Part 2 (Conclusion)

Phone accessory automatically calls a
preprogrammed telephone number when your
burglar/fire alarm sensor is tripped

By Anthony J. Caristi

ast month, we described what

I this useful accessory does,
how it does it, constructing the
project and initial checkout. In this
part, we tell you how to set up the

project and how to connect it into
your security/fire-alarm system.

Setup and Use

Plug Teleguard’s line cord into an ac
receptacle and its other cord into the
telephone line from the phone com-
pany, and switch S2 to SET-UP. OUT-
PULSING LEDI should now light, in-
dicating that Teleguard has estab-
lished connection to the telephone
system. Dial the emergency number
you have selected, using Teleguard’s
keypad. As you do this, LEDI will
flash in accordance with the digits be-
ing dialed. When LEDI stops flash-
ing, switch S2 to NORMAL to put the
system into its ‘‘guard’’ mode.
System operation can be checked
by simulating an emergency condi-
tion. You do this by activating the ex-
ternal protective circuit (Fig. 4). Be-
fore you wire the premises to be mon-
itored with switches and/or sensors,
you can simulate the emergency con-
dition simply by using a length of
hookup wire to short terminal A to
terminal C on 7S/. This simulates the
closing of a normally-open protec-
tive circuit (Fig. 4A). If everything is
okay, OUTPULSING LEDI should
pulse on and off in accordance with

Interior view of the assembled Teleguard project shows neat layout.

the programmed telephone number.
When outpulsing ceases, you can lift
the receiver of the telephone that is
on the same line as Teleguard and
hear the special tone that denotes ex-
istence of an emergency condition.
(Be sure to alert the party being
called, should he answer the tele-
phone, that this is only a test.)
Having verified that the system
works with normally-open protective
devices, it is a good idea to also verify
operation with normally-closed de-
vices. Again, you can do this locally
simply by jumpering from terminal A

to terminal C of 7S/ with one wire
and from terminal A to terminal B
with a second wire. (This arrange-
ment is detailed in the normally-
closed diagram in Fig. 4.) To trip the
circuit, simply disconnect wire from
terminal B.

Once you know Teleguard is oper-
ating as it should, you can proceed to
wire the premises to be protected with
appropriate sensors and run conduc-
tors from the sensors to the project.
Although Fig. 4 does not it, you can
mix normally-open and normally-
closed sensors in your system. To do
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Normally
open
protective
circuit

Normally -
closed

C protective
Q circuit
~

Fig. 4. Teleguard can accommodate

both normally-open and normally-

closed sensors, depending on how
protective circuit is connected.

this, simply replace the wire jumper
between terminals A and C of 7S/
with two separate wires and run these
to opposite ends of the series string of
normally-close sensors.

Should you wish to change the tele-
phone number stored in Teleguard’s
memory at any time, simply do the
following: (1) set S/ to SET-UP; (2)
dial in the new number with the proj-
ect’s keypad after LEDI extin-
guishes; and (3) when outpulsing
ceases, set S/to NORMAL. Youcando
this any number of times.

If you any reason you wish to deac-
tivate Teleguard, simply disconnect
its modular plug from the telephone
line but leave its ac line cord plugged
into the ac receptacle. This way, the
telephone number programmed into

Teleguard’s memory will not be lost
and the project will be ready to be in-
stantly returned to service.

In Closing

With Teleguard at your service, you
can have a secure feeling whenever
you leave your home or business un-
attended. With the proper sensors,
Teleguard can alert you (or anyone
you designate) if an intruder at-
tempts to break into your home or
business, a fire starts, water floods a
basement, or any other condition
that can be indicated by opening or
closing a circuit.

In a future article, we will discuss
several types of solid-state sensors
you can build at low cost for use with
Teleguard. These will monitor such
conditions as temperature and pres-
sure and detect the presence of fluids.
They will enhance operation of Tele-
guard and provide state-of-the-art
protection. ME

ROBOT KITS
PEPPY

(Sound/Touch Sensor)
e Power source: 2 ea. AA batteries

HOBBY KITSe

EXPERIMENT — LEARN ELECTRONICS
BUILD AND DESIGN YOUR OWN AM, FM, CW, OR
SSB RECEIVERS, TRANSMITTERS AND, ETC.
WITH QUR MINI-LINEAR CIRCUIT KITS.
All Kits Come Compiete With Etched and Drilled Circuit Boards

LAl MV-916 $24.95 and All Parts Needed To Function As Described.

o Color: pink

PIPER-MOUSE

o Movement: 3 wheels driven by 2 DC
motors e Controi: Supersonic sound sensor
including condenser microphone &

PC board e Power source: 2 ea. AAA
batteries & 1 ea. 9V battery (not incl.)

e Color: blue

AFA-1 AUDIO AMP (M-380 1-2 Watts 4-16 OHM Output . ... .............$ 4.95
AFP-1 AUDIO PREAMP pual Audio Preamp—For Mike Etc. . . . ..$ 395
BMD-1 BAL. MIX LM 1496 Mixer—S.B. Modulator Tuned Output $ 9.95
DET-1 AM DET Am Envelope Detector With AGC Output .. ..................$ 3.95
DET-2 FM DET LM 3065 FM Detector (455 KHZ or 4-11 MHZ) . ... .. $ 7.95
DET-3 SSB DET LM 1496 SSB Detector (Needs 0SC-10r0SC-4) ..............$ 9.95
DET-4 DETECTOR CW/SSB using a dual age FET transistor $ 495
IFA-1 IF AMP A 3028 30 DB Galn. Optional AGC (455 KHZ or 9-11 MHZ) $ 6.95
FLS-9 SSB FILTER 9 MHZ/2. 1KHZ BW with USB XAL for 0SC-1 . . . . $49.95
IFA-2 IF AMP ca 3028 30 DB Galn 1-100 MHZ. Optional AGC .................$ 6.95
MBA-1 FREQ. MULT. Tuned Output Buffer-Mutt_-Amplifier to 250 MHZ .. .....$ 5.95
0SC-1 CRYSTAL OSC 100 KHZ—20 MHZ Not Tuned . . B .9 3.95
0SC-2 CRYSTAL 0SC Ov. 18-200 MHZ Tuned Output ....$ 495
PSV-1 POWER SUPPLY LM 723 with Pass Transistor, 3 amps max. .. ... ... .. $ 7.95
PLL-2 TONE DETECTOR LM 567 PLL Tone Detector ... ........... .$ 5.9
RF/MIX-1 RF-AMP/MIXER cA 3028—Tuned RF AMP/Mixer 1-100 MHZ . .. $ 7.95
RF/MIX-2 RF-AMP/MIXER 3N204 Tuned RF AMP/Mixer 1-250 MHZ .$ 795

VCO0-3 VARIABLE HI STAB. 0SC.
Varactor Tuned. 40010 600 KHZ Output . . .. .. ... ... ......... $ 795
$795

VCO0-4 VARIABLE Hi STAB 0SC.
Varactor Tuned. 3 to 20 MHZ Output . . . OB i D =
Other Robot Kits Are Avallable
Send For Free Brochure

MORNING DISTRIBUTING CO.
Send $2.50 For Shipping & Handling

P.0. BOX 717, HIALEAH, FLA. 33011

MEMOCON-CRAWLER

e Movement: 3 wheels driven by 2 DC motors
 Control: Memory/electronics Circuit (through the
keyboard) e Element: 4-bit static RAM e Modes: Right,
left, forward, pause, buzzer, beam (LED)

® 256 steps (no repeat steps)

approx. 0.7-0.3 sec/1 step

e Power source: 2 ed. AA batteries, 1 ea. 9V
Dattery (not incl.) e Color: black

MV-918 (Programmable Memory) $7495

PHONE:
(305) 884-8686

CIRCLE 38 ON FREE INFORMATION CARD
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A Multi-Function Two-Transistor Oscillator

By Forrest M. Mims III

the 741 operational amplifier and the
555 timer, have for many years been
considered standard devices by engineers
and experimenters alike. Because these
and other ICs are so exceptionally versa-
tile, it’s easy to overlook simple circuits
made from discrete components that are
equally versatile and sometimes simpler.
One of the best examples of a highly
versatile non-integrated circuit is the two-
transistor oscillator shown in Fig. 1. This
circuit is designed to function as a code-
practice oscillator when connected to a
telegraph key, speaker and battery. How-
ever, it has numerous other applications,
some of which have greatly influenced my
career as an electronics experimenter.
While this circuit may not affect anyone
else’s career, perhaps it will lead experi-
menters to reconsider the value of dis-
crete transistors in their circuits.

Some integrated circuits, particularly

Back to Basics

For some 20 years, Radio Shack stores
have sold an assembled version of the
code-practice oscillator circuit in Fig. 1
for a few dollars (catalog number 20-
1155). During my senior year at Texas
A&M University in 1966, I used one of
those circuits to supply pulses to some of
the first commercially available infrared-
emitting diodes. I used those pulsed infra-
red emitters as optical sources for minia-
ture travel aids for the blind and in light-
wave communications experiments.
Later in 1966, I used the basic circuit in
Fig. 1 to drive a silicon solar cell. The cell
emitted pulses of infrared which were de-
tected by a second, identical solar cell
nearby. I also used a miniaturized version
of the circuit to drive an infrared-emitting
telemetry transmitter which Ilaunched in
small rockets. A light-sensitive cadmium-
sulfide photocell varied the pulse rate of
the infrared transmitter, thus providing
an indication of the rocket’s roll rate. In
1968, I modified the circuit slightly so
that it would cause a small incandescent
lamp to emit brilliant flashes of light. I
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Fig. 1. Schematic diagram of a CPO
Radio Shack has sold for 20 years.

built a series of miniature flashers to assist
in the recovery of dozens of night-
launched model rockets that carried an
experimental guidance system.

These experiments with the basic cir-
cuit in Fig. 1 had consequences more far
ranging than I could ever have imagined.
The rocket light flasher became the sub-
ject of my first magazine article and led
directly to my decision to become an elec-
tronics writer. Ed Roberts helped with
some of those night launchings. In 1969,
Ed and I joined with two friends to form
MITS, Inc. Though our first product was
amodel rocket light flasher, MITS is best
remembered for the Altair 8800, the first
personal computer.

Designing travel aids for the blind, a
project which still occupies a good deal of
my time, led to a series of articles and
books about light-emitting diodes and
lasers. The experiments in transmitting
infrared pulses between two identical
solar cells led to similar work with LEDs.
In 1973, after I used a pair of identical
LEDsto transmit audioin both directions
through both the air and an optical fiber,
I submitted an invention disclosure to
Bell Labs. After agreeing to pay for the
suggestion if they used it, Bell Labs re-
jected it as being impractical. Five years

Fig. 2. Shown here is the schematic of a
simple oscillator/metronome.

later, however, Bell Labs announced it
had developed an optical telephone that
incorporated the core of my suggestion.
Since Business Week said the new phone
would ‘‘dramatically alter the basic
nature of the phone network’’ (December
4, 1978), I spent several months asking
Bell Labs to pay for the use of the sug-
gestion. They refused, I sued, and they
eventually settled out of court.

Recently I learned that after more than
20 years Radio Shack plans to discon-
tinue the code practice oscillator circuit in
Fig. 1. For sentimental reasons, I’'m sorry
to see the end of that product. On the
other hand, the basic circuit can be as-
sembled in a minute or so on a plastic
breadboard. Recently I’ve experimented
with an assortment of applications for the
circuit and many of them are covered be-
low. First, let’s review the circuit’s opera-
tion. Referring to Fig. 1, when the key is
closed CI begins to charge through R/,
R2 and the speaker. Both Q/ and Q2 are
initially off. Eventually, the charge on C/
becomes high enough to switch Q7 on,
which then switches Q2 on.

When Q2 is on, the speaker is connect-
ed directly across the power supply
through Q2’s emitter-collector junction.
Meanwhile, C/ discharges to ground

T T e R N s I e o b T Ty, e RS RS LR e e NS ey e e s

62 / MODERN ELECTRONICS / July 1985

WWW americanradiahistaorv com



www.americanradiohistory.com

through the base-emitter junction of Q1.
When the charge on C/ falls below that
necessary to keep Q/ switched on, Q/
switches off; Q2 then switches off, and
current is no longer supplied to the speak-
er. The charge-discharge cycle repeats,
resulting in audible pulsations from the
speaker. If the charging time is made brief
by making C/ small, the speaker will emit
a high-pitched tone.

Introducing the Circuits

Note that Q2 in Fig. 1 is a pnp transistor.
For applications like light flashers, where
low-switching impedance is desired (for
maximum current), it’s best to use an npn
transistor switch, since its on resistance is
less than that of a pnp transistor. The
basic circuit can be modified for this pur-
pose by rearranging it to be a mirror im-
age of the circuit in Fig. 1. This version of
the basic circuit is used in each of the cir-
cuits that follow. It can produce fast ris-
ing and falling current pulses having a
peak amplitude greater than 1 ampere.
And it will oscillate when the power sup-
ply voltage is only about 0.7 volt.

Each circuit given below specifies a
2N2907 for the pnp transistor and a
2N2222 for the npn transistor. However,
many different pnp and npn transistors
can be substituted for these. For best
results, use silicon transistors designated
for switching applications. You may wish
to use a power transistor for the npn unit
in applications that switch lots of current
(e.g. driving incandescent lamps).

To monitor the operation of the cir-
cuits, break the connection between Q2’s
emitter and ground and insert a small re-
sistor in the gap. Connect an oscilloscope
across this resistor to monitor the pulsed
output from the circuit. If this monitor-
ing resistor has a value of 1 ohm, it will
have very little influence on the circuit’s
operation. If a circuit fails to operate, dis-
connect the power while looking for the
problem. Otherwise, Q2 may stay turned
on and both it and any device with which
it is in series may be damaged or de-
stroyed by the excess heat generated.

Incidentally, the very fast rise and fall
times of the basic circuit can produce in-
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Fig. 3. This light-dependent oscillator
uses a piezoelectric alerter.

terference on a nearby radio. Be sure to
keep this in mind while testing the circuit.

Audio Oscillator Circuits

Figure 2 shows a mirror image of the cir-
cuit in Fig. 1 configured as an audio os-
cillator. Potentiometer R3 controls the
circuit’s oscillation frequency. When C/
is 0.01 microfarad, the circuit generates a
tone. The tone slows to a series of distinct
clicks or pocks when C/ is increased to 1
microfarad. Resistor R4 limits current
through the speaker and thereby reduces
the volume of the sound from the speak-
er. The volume can be increased by in-
creasing power supply voltage. Resistor
R1 controls the time Q2 remains on dur-
ing each cycle. When the pulse duration is
brief (RI’s value is reduced), speaker
volume is reduced.

Figure 3 is an audio oscillator whose
frequency is determined by the intensity
of light that strikes a cadmium-sulfide
photocell (Radio Shack 276-116 or simi-
lar). When the light level is increased, re-
sistance of the photocell falls, thus in-
creasing the frequency of oscillation.

A unique feature of the Fig. 3 circuit is
the substitution of a piezoelectric alerter
(Radio Shack 273-064 or similar) for C/
in Fig. 2. The inherent capacitance of the
alerter permits the circuit to oscillate. At
the same time, the alerter emits an audio

Fig. 4. An incandescent-lamp flasher.

tone, thereby eliminating the need for a
separate speaker as in Fig. 2.

Lamp and LED Flashers

Figure 4 is the circuit for an incandescent
lamp flasher similar to one I have often
used to track and recover night-launched
model rockets. This circuit generates
from one to two flashes per second. The
rate can be altered by changing the value
of CI or R2. Use care when first operating
the circuit or when altering its flash rate.
If the lamp stays on continually without
flashing, the heat generated by the heavy
current flow will quickly overheat and
possibly damage or destroy Q2. If Q2 be-
comes warm, substitute a suitable heat-
sinked npn power transistor.

Figure 5 is an LED flasher circuit. With
the values shown and when the power
supply provides 9 volts, the circuit deliv-
ers a 1-millisecond pulse twice each sec-
ond. The pulse has an amplitude of 600
milliamperes. I have used this circuit to
drive an ultra-bright Stanley H2K red
LED. The resulting flashes are too bright
to observe at close range. (See the April
““Electronics Notebook’’ for more infor-
mation about the remarkable H2K.)

»
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rbov

cev zL

(-

™

et
ApuF

Qz
VN7 orR
SIMILAR

=

flash rate of about 12.5 Hz). Peak current
through the LED is 500 milliamperes, and
the pulses are very square.

For the circuit in Fig. 6 to oscillate, po-
tentiometer R3 must be properly ad-
justed. After the desired operating mode
is achieved, the resistance between the
rotor and the two stationary terminals
can be measured and a pair of fixed re-
sistors substituted for the pot.

I have used the circuit in Fig. 6 to drive
both near-infrared and red LEDs. For
very high pulse current through the LED,
use a low on-resistance MOSFET (under
1 ohm). If you can’t find a low on-re-
sistance MOSFET, two or more standard
power MOSFETs can be connected in
parallel to reduce the resistance of the
current path through the LED. Be sure to
avoid driving the LED above the current
level for which it is rated; otherwise, it will
be degraded or even destroyed.

Figure 7 shows a pair of two-flash-per-
second flasher circuits that are activated
by the presence or absence of light at pho-
totransistor Q3. In Fig. 7A, the flasher

circuit is disabled when Q3 is dark. Light
at the active surface of Q3 switches on this
transistor and permits the flasher circuit
to function.

The circuit in Fig. 7B can be used as a
warning flasher that operates only at
night. The circuit is disabled when light
switches Q3 on, thereby clamping Q2’s
base to the positive supply. When QI is
dark, the flasher operates normally. The
circuit consumes only about 1 micro-
ampere when Q3 is illuminated and the
supply provides 5 volts. When the supply
provides 12 volts, standby current drain
increases to about 4 microamperes.

Incidentally, the dark-activated func-
tion can be accomplished by means of a
cadmium-sulfide (CdS) photocell instead
of a phototransistor. One way is to re-
move Q3 and connect a cadmium-sulfide
photocell between the positive supply and
QUP’sbase. Alternatively, connect the CdS
photocell across C/. There is no reason
why the light/dark activation methods
described here cannot be used with any of
the other circuits in this column. For in-

Fig. 7. Light-activated (A) and dark-activated (B) flasher circuits.

Fig. 6. A power-MOSFET flasher.

Figure 6 is a variation of the circuit in
Fig. 5 in which the Q2 npn transistor has
been replaced by a power MOSFET.
Though I used a VN67, any n-channel
MOSFET should work. With the values
shown, the circuit delivers a 1 millisecond
pulse to the LED every 80 milliseconds (a

t4.5 70 +12 V

Q3
PROTO -
TRANSISTOR

A. L\GHT-ACTIVATED FLASHER

+4.5 T

+ 12V

Q3,
ProOTO-
TRANSISTOR

| H

2. DARK ~ ACT\WATED

FLASHER

64 / MODERN ELECTRONICS / July 1985

WW\W_americanradiohistons cam.



www.americanradiohistory.com

e General Communication
® Industry

e Marine VHF

® Scanners

e Amateur Bands

e CB Standard
(d-"3{-[TW o CB Special

Since 1958 ® Microprocessor

Call or Write

JAN CRYSTALS
P.O. Box 06017

Fort Myers

R, FL 339066017

ety wdoml (813)936-2397 )

CIRCLE 89 ON FREE INFORMATION CARD

CIRCLE NO. 176 ON FREE INFORMATION CARD

Over 75,000 active amateurs in over 125 countries
throughout the world read and enjoy a different
kind of ham magazine every month. They read CQ.

$42.000
..29.000
16.000

I
|
|
|
! : 4
It’s more than just a magazine. It’s an institution. | 5 .
I 2 o P
3 LH=
SUBSCRIBE TODAY! ' ha 32
| 33
e R R DR
] o © o
| 2 223
I o~ an—___
o
| —
| e = —
ﬂ; Q
- (. ~
I Q > € - N @w ol |
| 52 22 = 3 3
g8 oa © : 2
I 5z 3 2|
I 8s @2 &
i y)% pr’ o = §'_"
= = o (33
| gg O © E ©1—
— T N > >
| 2% 5% g =L
| <3 g@ 0o o
° 3 O o o P «
| © @ o @ - & @
c® EQ s S ~
' Oz. © E: B
| E2 8 s 2
| o 3 =
0 o [
| 22 E S > 2 6n
° s S = =
| a0 zZ n O §
|

July 1985 / MODERN ELECTRONICS / 65

wwaALamericanradiohistorv.com


www.americanradiohistory.com

ELECTRONICS NOTEBOOK ...

+3,
S +1.5 10 +6 vV ot
T1 INYooH
1 3 I~ .
LED .___________lg gé 1T
A & +
N an IS T i
\[+ h St
/' \I ? 500VDC NEON
+ 2 S LAMP
R3 R1 o /| '
270- > 1R =2 T1= RADID SHACK 273-1380
1x Qt 1 - RED
282907 2 - WHTE
3 - BLve
1 4 - GREEN
1 s CAuTion L
OPTO — L, ' oz CZ 15 CHARGED TO
CouP; -~ 110 T©
LER T Qz 4S50 voLTS.
z 4 222272
R X\DO— RZ
— 2 M
OFF =
_,_—LFLASH - —
Fig. 9. Schematic diagram of a dc-to-dc-converter.
Fig. 8. Schematic diagram of a TTL gated LED flasher.
stance, a phototransistor or photocell can TS rectifies the high-voltage pulses from 77
be used to make a light- or dark-activated and C2 accumulates the voltage. Capaci-
tone generator. 0 tor C2 discharges through the neon lamp
Figure 8 shows one way to control the :1 . =3 when the charge stored in it reaches the
a . 0 N 0 a
basic flasher circuit by means of an ex- a4 5 lamp’s firing voltage. The charge/dis-
ternal logic signal. The LED in an opto- 3/\, V& - charge cycle then repeats.
. M I -
coupler is connected to the output of a ek n RY 1 The circuit in Fig. 9 can produce sur-
TTL logic gate. When gate output is low, - A 7o 1 uF xs"'_"ws:“g : prisingly high output voltages at relative-
the LED receives current and illuminates 470 SIMILAR ly low current drains. Here are the results

the phototransistor in the optoisolator.
This permits the flasher circuit to func-
tion. When the output of the logic gate is
high, the LED is extinguished, the photo-
transistor is dark, and the flasher circuit
does not operate. The basic technique
shown here can be applied to the other
circuits in this column.

Dc-to-Dc Upconverter

A dc-to-dc upconverter can be made by
replacing the LED of the previous circuits
with the 8-ohm winding of an 8:1000-
ohm miniature output transformer. For
each current pulse through the winding, a
high-voltage pulse is induced in the sec-
ondary winding. This voltage can be rec-
tified and stored in a capacitor or used to

100K

QT
2N2222

R4
im -

Fig. 10. Two transistors make an ultra-
simple relay controller circuit.

drive low-impedance loads, such as a pie-
zoelectric bimorph tactile stimulator.
Figure 9 shows how this kind of circuit
can flash a neon lamp. Though I used a
Radio Shack No. 273-1380 output trans-
former, other transformers with a similar
turns ratio should also work. Diode DI/

I measured for the prototype circuit:

Supply Current QOutput
Voltage Drain (mA) Voltage
1.5 0.6 110
3.0 1.6 320
4.5 2.2 450
6.0 2.6 450

Note how the output from the circuit
saturates when the supply voltage exceeds
4.5 volts. Be sure C2 is rated for the ex-
pected voltage level.

Relay Controller

Adding a relay permits the basic oscillator
circuit to supply a continuous stream of
current pulses to a high-power device.
Figure 10 shows an experimental circuit
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that does just that. Note that the supply
should range from 5 to 6 volts for con-
sistent results. Potentiometer R/ and ca-
pacitor C1I control both the time interval
the relay is closed per pulse and the rate at
which the pulses are applied. Potentio-
meter R2 controls only the pulse rate.
Switching cycles of a few seconds can be
achieved by careful adjustment of the va-
rious components.

Pulse Generator

Since the oscillator circuit produces fast
rising and falling pulses, it is well-suited
as a pulse generator. Figure 11 shows how
a pulse generator can be implemented by
inserting a 50-ohm resistor between Q2’s
emitter and ground. Here is a summary of
the operation of the circuit with the
values shown in Fig. 11 when the supply
was 12.5 volts:

C1 Pulse Maximum
Value (¢F) Duration (us) Rate
0.001 5 1500
0.010 22 225
0.100 200 23

The amplitude of the output pulse
ranges from 10 volts (C =0.001 uF)to 11
volts (C1=0.1 yF). The rise time for all
values of C! is a very fast 10 nanoseconds
(measured at 10% to 90% points).

Going Further

The circuits shown here merely illustrate
the wide range of applications for the
basic two-transistor oscillator shown in
Fig. 1. Here are some other applications
you might want to explore:

eContinuity tester

eBurglar alarm

o[_ow-power radio-frequency transmitter
ePulse-amplitude modulator
ePulse-duration modulator
eMonostable multivibrator
eSound-effects generator

eInfrared tone transmitter/beacon

Finally, though to my knowledge the
basic oscillator circuit isn’t available in
integrated form, you can easily assemble

T T T T T e T 5 S ¥

NEW PRODUCTS...

(from page 7)

five-event timer; a double-azimuth
four-video-head system for noiseless
still and fine field advance; auto-
matic program search system (APSS)
video search at 7 x normal speed;
and a 20-minute memory backup sys-
tem. The front-loading VCR also of-
fers an all-electronic four-digit tape
counter with memory and comes
with a 14-function wireless remote-
control system. $995.95.
CIRCLE NO. 103 ON FREE INFORMATION CARD
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Fig. 11. Adjustable pulse generator.

its components on a 14-pin dual in-line
header. Some of the companies that ad-
vertise in this magazine sell such headers,
along with plastic covers. ME

wnannar amaoricanradinohictan, com

Telephone Line Controller

Teltone’s Model T-130 Telephone
Access Unit provides in and out ac-
cess for computers and other devices
with an asynchronous RS-232 port.
It goes beyond being just a modem or
autodialer. With the T-130 and appli-
cations software, a computer can au-
tomatically dial telephone numbers,

(Continued on page 82) ‘

CIRCLE 55 ON FREE INFORMATION CARD
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Battery life, ET watching, secret Apple manuals,
EPROM burner power supply, opening the Mac

By Don Lancaster Table 1
Load in Milliamperes
BATTERY TYPE EVEREADY 0.8 8.0 80 800

This month’s column seems to involve
lots of books and manuals, mostly since a "AR" Standard #1015 1100 97 L)
punch of really good ones showed up here "AR" Heavy Duty #1215 1350 120 9
in the past few weeks. Some old, some
new, all great. Starting with the obvious, "AR" Alkaline #E91 2000 190 16
there’s my very latest and brand new C" standard #935 2400 240 12
book, Enhancing Your Apple I1, Volume
11 (SAMS #22425). C" Heavy Duty #1235 3650 352 28

As usual, this is your column, so write C" Aikaline #E93 5600 560 49
or call me (between 8:00 A.M. and 5:00 L
P.M. weekdays Mountain Standard D" Standard #950 5600 560 21
Time is best) per the box at the end. You D" Heavy Duty #1250 7020 702 68
will often get better results by calling

. ' i #

rather than writing. Once again, all the 0* Aikaline 55 UUsL Uedl) LU
names and numbers of manufacturers "9u" Standard #216 481 18 -ea
and suppliers mentioned here appear in “9u" Heavy Ouly #1222 500 20 -
the large box.

On tothis month’s really great stuff . . .. "9U" Alkaline #¥522 5500 53 9

0 0 ® S oo
How Long will a Battery Last? ) UCH) (S .

The reason you haven’t found quick
and simple answers to battery-life ques- Hours Hours Hours
tions is that there aren’t any quick and sim-

ple answers. However, far and away the
best set of battery technical manuals I’ve
ever seen appear in the four-volume Ever-
ready Battery Engineering Datalibrary (35
each). Volume I is on Mercury and Silver
Oxide batteries; Volume IIis mostly on Al-
kaline batteries; Volume III covers good
old Carbon-Zinc; and Volume IV is on re-
chargeable Nickel-Cadmium batteries.
While the whole library is valuable,
chances are you will find Volumes II and
I1T most useful.

These manuals completely cover every-
thing Everyready makes, but you will have
to look elsewhere for info on lead-acid and
lithium batteries.

Before going further, aquick review isin
order. There are two basic types of bat-
teries. Primary batteries are normally not
supposed to be recharged. You use them
once and, when they’re exhausted, chuck
them. Secondary batteries are recharge-
able and may be used over and over again.
A plain old, el-cheapo flashlight battery is
a primary battery using carbon-zinc chem-
istry. If the battery is marked ‘‘heavy
duty,”” it uses a variation of carbon-zinc
chemistry that involves zinc chloride. If
the battery is marked ‘‘alkaline,’’ it uses

Table gives rough estimates of life for various types andsizes of batteries for different load
conditions. Times given in rightmost column are in minutes!

manganeese dioxide chemistry. There also
are primary lithium batteries that use, of
all things, lithium chemistry.

The most common secondary batteries
are lead-acid ones, such as are used in cars
and motorcycles, and NiCd ones using
nickle-cadmium chemistry and are used
to power electric toothbrushes, carving
knives, portable tools, and so on.

To grossly oversimplify, a heavy-duty
primary battery offers twice the life at
twice the cost of a plain one. An alkaline
battery offers four times the life at four
times the cost of a plain one. And lithium
very reliably offers 10 times the life at 20
times the cost.

We’ll note in passing that, while every-
one calls them ‘batteries,’’ most are real-
ly single cells. A flashlight usually has one
battery in it that consists of two to five
cells. A 12-volt car battery has six 2.0-volt
cells in it. But a 9-volt transistor battery
really is a battery, since it has six indi-
vidual 1.5-volt cells inside it.

Much more on all this in the manuals.

Anyway, Table 1 shows an estimate of
primary battery life for various currents
that I worked up. I’d like to call these
“ball park’’ figures, but they are not
nearly that precise. Let’s call them *‘coun-
ty’’ figures instead, since they will get you
within a ten-mile bicycle ride of what you
really want to know.

Why such variation? First, battery
quality varies dramatically. Fresh bat-
teries are much better than ones that have
lain around a warehouse or wherever for
years. Name-brand batteries are almost
always much better than house-brand
batteries, since the latter sometimes get
swept out of a Hong Kong alley.

Secondly, the nature of the load has
lots to do with battery life. Batteries that
are run two hours per day will generally
last much longer than batteries run con-
tinuously until they die. Some batteries
have their chemistry further optimized
for continuous low current, for occasion-
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The “secret” Apple manuals l

Table2
IIc Technical Reference [Tlanual

Two volume set essential for intelligent
lic use and operation. $50. Available from
any Apple dealer, but only after you start
kicking and screaming and throwing a

temper tantrum.

Ile Technical Reference [Tlanual

The same treatment given to the lle in a
single volume. $30 from any Apple dealer,

Inside IMacintosh and Supplement

Two enormous notebooks with all of the
inside secrets of the Mac. $100. The
supplement contains a dozen utility disks
and an upgrade service. $100 extra.
Available only from Macintosh Support,
10460 Bandly Drive, M/S 3-G, Cupertino

CA, 95014.

# 214030

#A2L2005

These are the ‘‘secret’’ manuals you absolutely need if you hope to do anything worth-
while on a newer Apple computers. Text tells you how you might get them.

al high current, or for a mix of the two.
Cell polarization affects performance at
very low currents, while internal impe-
dance and self-heating affects high-cur-
rent ratings.

Thirdly, just whatisa ‘‘dead”’ battery?
As most batteries age, their output volt-
age drops. At some point, whatever the
battery is connected to will either quit
outright, distort badly, not put out useful
power or not provide enough light. Yet
these same batteries could possibly still be
used for a long time in some other use.

The chart assumes a battery is ‘‘dead”’
when its output drops to 67 % of its initial

voltage. Thus, 1.5-volt cells are ‘‘dead”
when they drop below 1.0-volt, while 9-
volt transistor batteries are ‘‘dead’’ when
their terminal voltage drops below 6.0
volts. This ‘‘deadness’’ criteria lies in the
middle of the published curves.

Be sure to note that the rightmost col-
umn of Table 1 is in minutes, rather than
hours! As a general rule, the life of all
primary cells drops dramatically when
you try to get more than 200 milliamperes
out of them, unless they are optimized for
high current service.

While we are on the subject, Polaroid
has some interesting 6-volt batteries you

might like to play with. These are very
flat, very compact, offer very high power,
and as with everything made by Polaroid,
very expensive.

Their #606166 designers kit will get you
started. It includes a pair of lithium bat-
teries, a pair of ordinary ones, and a spe-
cial and very thin battery holder. Cost is
around $25. After playing with these, I
wasn’t very impressed, but maybe you
will be by them.

How can I start ET watching?

The proper name of this activity is
called SETI, short for Search for Extra-
Terrestrial Intelligence. Surprisingly,
there are a large number of amateur radio
astronomers that are doing lots of very in-
teresting, very impressive, and very legiti-
mate research these days. All this on their
own, without grants or federal help.

The center of amateur SETI activities
seems to be a group called the Society of
Amateur Radio Astronomers, which is
headed by one Jeffrey M. Lichtman. Jef-
frey has self-published several very inter-
esting books. One is Microwave Radio
Astronomy, An Amateur Introduction, a
second is Solar Amateur Radio Astron-
omy, and a final nuts-and-bolts one is the
Amateur Radio Astronomers Circuit
Cookbook. Cost is around $35 total for

all three.
It’s interesting to note the similarity be-

tween many radio astronomy circuits and
those things that Modern Electronics
readers are already doing, such as legal
access of satellite broadcasts. Much of
the same circuitry can be adapted or used
directly, and the larger market for the sat-
ellite stuff has driven the costs way down.
Antenna mounts and tracking mecha-
nisms, of course, scream robotics.
Another thing you can do is visit the
free museum at the VLA (very large ar-
ray) radio astronomy facility outside
Magdalena, New Mexico. Visitors are
most definitely welcome, but play down
the ET watching if you expect to get be-
hind the scenes and be treated seriously.
And, while you are in the neighborhood,
drop in on us here at Synergetics. The
VLA is only a half day’s drive away.

Where do I get those secret Apple manuals?

They weren’t supposed to be secret. .
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Only a monumental communications
foulup made them that way. You see,
there is a ‘“‘secret’’ manual for the lle
called, of all things, the I/e Technical Ref-
erence Manual. There is a similar ‘‘top-
secret’” manual pair for the Ilc called the
Ilc Reference Manuals. And there is a
humongous pair of “‘Q-level’’ security
binders and dozens of support diskettes
called Inside Macintosh and the Macin-
tosh Software Supplement.

It is categorically impossible to do any-
thing useful on any newer Apple machine
without these manuals. Their pricing is
not at all out of line with their contents. In
fact, they are worth far more than the
asking price. (For details, see Table 2.)

Here’s how to get the manuals. First,
politely but firmly go to a large Apple
dealer with the exact part numbers and try
to buy them. If the dealer turns adeaf ear,
you might try to sweeten the pot with a
bigger order; try to group at least three, or
preferably five, orders for the same man-
ual at once. Do this with some friends or
through your local school or club.

Note that borrowing one of these man-
uals will not work, since no one in their
right mind would ever let one out of their
sight for more than a few moments, if at
all. Note also that the Ile and 1lc manuals
are normally ordered through dealers,
while the Macintosh stuff must be or-
dered directly from the address shown.

If all else fails, you may just have to
bide your time. Rumor has it that the
McGraw-Hill Bookstore is one mail-or-
der source that normally stocks and
quickly ships the lle and Ilc manuals.
There is another rumor that Addison
Wesley will shortly republish the manuals
as a stock bookstore item.

Go for it.

I need an EPROM burner power supply

Most EPROMSs need a special pro-
gramming voltage of +12, +2] or +24
volts to do the blasting during the pro-
gramming process. More often than not,
all you have is a + 5-volt supply to work
with. What can you do?

The simplest way is to build your own
switching dc-to-dc converter. While that
sounds awful, all it takes these days is a
$2.80 mini-DIP integrated circuit, a plain

+S vDC
INPUT

1

+24 UDC
QUTPUT
ACROSS
LOARD

» —O
FAST L

SWITCH =

Fig. 1. Hlustrated is general idea of switch-mode step-up converter.

old coil, and a few other stock parts.
Total cost is well under $5.

The general idea of a switch-mode dc-
to-dc step-up converter is shownin Fig. 1.
Say you leave the switch open. The input
voltage will appear at the output, minus a
small diode drop. Thus, the minimum
possible output voltage you can get
roughly equals the supply voltage, and
this circuit works to step-up only.

Now, suppose you rapidly flip the
switch on and off. When the switch is
closed, current through the inductor will
increase. When the switch is opened, cur-
rent through the inductor must go some-
where else, like through the diode and in-
to the load. The greater the percentage of
time the switch is closed, the higher the
output voltage.

All you need to get this to work is some
way of sensing the output voltage and
comparing it against a reference voltage.
The error signal you get is then used to

vary the duty cycle, or the off/on time of
the switch. Fortunately, all the fancy
stuff is available ready to use in a Moto-
rola MC34063 chip.

This circuit is very similar to a neat
*‘free energy’’ machine called a hAydraulic
ram. The inductor acts as a large downhill
pipe. The diode acts as a check valve and
small diameter uphill pipe. The switch
acts as a dump valve, except that you
‘‘close’’ the switch to dump water.

You first open the valve, dumping wa-
ter. The mass of the water running down
the pipe gets going good. Then you close
the valve. All that mass of water running
down the pipe wants to keep going in the
worst sort of way, so the downhill water
will force some water past the check valve
and into the small uphill pipe.

By letting lots of water at fairly low
pressure go downhill, you can force a lit-
tle water uphill at very high pressure. Re-
peatedly opening and closing the valve ra-

Fig. 2. This is the complete circuit for the selectable burn switch-mode voltage step-up
converter. It is built around a Motorola MC34063 switching regulator.
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(B) Handie modified to give longer reach for Mac access.

Fig. 3. Drawings show a stock Torx driver (top) and the same driver after modification to

permit easy access to the recessed screws in the Maclntosh computer.

of 100 mils or so. There is nothing critical
about any of the parts. One warning,
though. If you ever break the resistive di-
vider feedback loop from the output, out-
put voltage will try to go very high, with
nasty results all around. Be careful!

This same chip can be used in other cir-
cuits to step down or step up, with either
positive or negative output polarity. An
extra pass transistor can also be added for
higher currents.

Switching mode power supplies have
gotten so simple and cheap that it is often
unthinkable to do things the inefficient,
high iron ‘‘old’> way.

How do I open the case on a Maclntosh?

pidly, continuously pumps water uphill,
with no energy input except gravity.
Figure 2 shows us the complete circuit.
Jumpers or a switch select your choice of
12-, 21-, or 24-volt output. Be sure to use

the correct value for your particular
EPROM or you will either blow up the
chip or else get a weak or missing blast.
The coil can be just about any old r-f
choke, as long as it has a dc current rating

General Books Division
Reading, MA 01867
(617) 994-3700

Bodine Electric

2500 West Bradley Place
Chicago, IL 60618

(312) 478-4515

Dir. Dobbs Journal

2426 Embarcadero Way
Palo Alto, CA 94303
(415 424-0600

Everendy

270 Park Avenue
Mew York, WY 10017
(212) 5514377

Garland Publishing
136 Madison Avenue
New York, NY 10016
(212) 686-7492

Jensen Tools

1230 South Priest Road
Tempe, AZ 85281

(602) 96E-6241

MNames and Numbers

Addison-Wesley Publishing Maclntosh Support

Society of Amateur Radio

10460 Bandley (M/S 3-G) Astronomers

Cuperting, CA 95014
(408) 9734897

MecGraw-Hill Benkstore
1226 Sixth Avenue

Mew York, NY 10020
(212) 5124100

Modern Electromics
76 Morth Broadway
Hicksville, NY 11801
(516) 681-2922

Muotorola

Box 20912
Phoenix, AZ 85018
(602) 244-6900

Poelaroid

748 Memorial Drive
Cambridge, MA 02139
{617) 577-2000
Howard W. Sams
4300 West 62 Street
Indianapolis, IN 46206
(B00) 428-5SAMS

Jeffrey M. Lichtman
440 Winside Lane
Coram, NY 11727
(516) 331-1524
Synergelics

Box 809

Thatcher, AZ 85552
(602) 428-4073

Techni-Tool

5 Apollo Road

Flymouth Meeting, PA 19462
(215) B25-4990

Torx Camcar

Box 607

Rochester, IN 46975

(219) 223-3131

¥YLA Radio Asironomy Site
Visitor Center

Magdalena, NM BTB25
{505) T72-4011

There are four screws with funny heads
on them that hold the Maclntosh case to-
gether. These are #10 TORX screwheads.
This is the same screw used on many cars
for such things as mounting lights and
trim. Unfortunately, a stock #10 TORX
screwdriver will not reach two of the
screws, since its shaft is an inch too short.

You can buy an Xcellite #XTD-10 Torx
screwdriver from Jensen Tools, Techni-
Tool, or most any larger electronics dis-
tributor. This one will work fine, but
there is a sneakier and easier way.

Go to your local discount auto parts
store and buy the cheapest #10 Torx
driver you can find. Usually there will be
only two sizes available. You want the
smaller of these. Then grind, cut, file,
melt, stomp, or otherwise molest the han-
dle down to the shape shown in Fig. 3.
The cut-down part of the handle should
be 7/16 " or less in diameter, and you need
about 1%2 "removed. The modified driver
should now reach all Macintosh case
screws, including the two buried screws.

By the way, if you are a hacker-type,
and if you can latch onto one of the old
128K boards that get removed during a
Fat-Mac upgrade, it’s a fairly simple mat-
ter to add your own reworked monitor
and keyboard. This lets you pick up a
Mac-like machine for next to nothing.

Fortunately, the Mac will cold boot on
either the external or internal drive. Thus,
you can use an external add-on drive as
your only drive.

Unfortunately, you have to know an
insider or else get real lucky to do this.

waann amaricanradinhictorns com
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Apple pays dealers a $300 bounty for the
return of the old boards. Some Apple de-
velopers got upgrade kits without having
tosend the old board in. For some strange
reason, these old boards seem to have a
street value of $301.00.

It is also feasable to upgrade a 128K
Mac to a 512K Fat Mac by yourself, buy-
ing RAMs from mailorder outlets. You
must be willing to do the usual cutting,
soldering, chopping and channelling.
You also will void warranty if you try this.
Full details appear in Dr. Dobbs Journal,
January 1985, pages 4 and 18 through 23.
The newest 128K boards are far easier to
modify than the earlier ones. Details on
both versions appear in the same issue.

I need agood book on motors for robitics

How about a great book instead, cost-
ing—are you ready for this?—only $3.50?
It is called the Smail Gearmotor Hand-
book, and Bodine publishes it. It’s been
around for a long time, but things in the

motor world don’t exactly happen in the
fast lane. Very readable, very solid, and
very heavy on fundamentals.

Where do 1 find a magazineon . . .

computers and dentistry
computers and the handicapped
computers and war gaming
computers and genealogy
computers and tinaja questing
computers and robotics
computers and . . .

It sure would be nice if there was some
listing of a// the computer magazines,
particularly the smaller, regional, special-
ty, selft-published, or obscure ones. Of-
ten these smaller journals are where the
real action is, particularly in some special
interest field.

I’ve just found a real gem of a direc-
tory. And somehow it got up to its sev-
enth year and its eleventh edition without
anyone knowing it even existed.

It’s called Microcomputer Periodicals:

An Annotated Directory. It is written by
George Shirinian and published by Gar-
land Publishing. There are over a thou-
sand microcomputer publications listed.
Most are in the U.S., but some are inter-
national. Most listings are annotated, ex-
plaining what the publication is about,
how much it costs and includes a critical
review summary.

Other sections of the directory give you
a by-subject cross reference listing, along
with names of earlier publications that
changed names or folded. Very nice. Also
most useful. See you next month.

¢ NEED HELP?
Phone or write vour hardware hacker ques-
tions and comments directly (o
Don Lancaster

Here's what you've been looking for —

an all new hard-hitting monthly
magazine which gives a unique

insider’s view of what's really going

on in the world of communications.
POP’' COMM is your primary source

of information —bigger and better
than any communications magazine,
with exciting coverage of scanners,
shortwave broadcast & utility stations,
spy stations, pirate and clandestine broadcasters,
RTTY monitoring, survivalist communications
systems, FCC news, wiretapping and bugging,
voice scrambling/unscrambling, surveillance/
undercover communications, satellite & cable TV,
sophisticated telephones, & more. What you've
been looking for all along! Take advantage of

| wellve
Issuses

$14

substantial savings over the newsstand price by
subscribing now. Don’t miss out on even one single issue of
POPULAR COMMUNICATIONS — order your subscription now.

SUBSCRIBE NOW

& SAVEL
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Between

By Eric Grevstad

Newword (Ver. 2.14) by Newstar Soft-
ware, Inc. For PC-DOS or MS-DOS
computers, $249; for CP/M-80 comput-
ers, $100.

Since it first lumbered onto CP/M
systems in 1979, MicroPro’s WordStar
has set the standard for word-processing
software (although it’s unheard-of for a
six-year-old program to stay an industry
benchmark).

If legends die hard, programs don’t be-
come legends without merit. Once you
pay WordStar’s steep price ($395 for the
IBM-PC version), spend days tolearn the
essentials, a lifetime of discovering addi-
tional commands, and waiting for fre-
quent disk access, you’ve got more ver-
satile editing and formatting power than
most, if not all, other word-processing
programs. MicroPro’s new 16-bit Word-
Star 2000 ($495) only disappointed its
fans: WS2000 adds gee-whiz features, but
its commands are almost as complex
while being completely different, thereby
discouraging upgrades.

Fortunately, there’s a compromise: a
word processor that both 8- and 16-bit
WordStar buffs already know how to
use, that makes valuable improvements
on the original (including the mail-merge
and spelling functions that cost extra in
WordStar Professional), and that costs
less. It’s Newword, an unabashed Word-
Star clone from Newstar Software, and
the IBM (and compatible) version is $249.
Moreover, if you have a CP/M-80 sys-
tem, Newword is just $100.

Instant Recognition,
Extra Features

The non-copy-protected Newword starts
with virtually the same opening menu as
its progenitor: D to open a WordStar-
compatible document, N for a non-docu-
ment ASCII file, and so on. A disadvan-
tage is that you can’t run a DOS program
from within 16-bit Newword.

Once writing, there’s a nearly identical
screen display, with a status line showing
the current filename and cursor position,

a ruler line of margins and tabs, and an
optional menu of editing commands. The
status line adds a nice feature, whichis a
“fullness gauge’’ of eight hyphens,
changing to equal signs as your text fills
available memory.

The gauge reflects one of Newword’s
main advantages. If your system has
enough room, it keeps the entire program
and your entire file in RAM, eliminating
disk access when you request a command
or scroll down a page in your document.
Racing against WordStar 3.31 with the
same 3,000-word article, Newword load-
ed the file in 5.3 seconds instead of 10.3,
then scrolled to the end in 2.7 seconds in-
stead of 13.9.

Only after the gauge is full (in my 256K
system, 40 double-spaced pages) will
Newword start swapping portions of
your document from disk. This allows,
Newstar claims, files up to four million
characters long. (Past that, you’ll have to
chain-print separate files).

With a few exceptions, Newword’s
commands match WordStar’s. { T (Con-
trol-T) to delete a word, 1B to align a par-
agraph after insertion or deletion has
mussed up its margins. Both programs
show text as it will be printed with justi-
fied or ragged-right margins and visible
page breaks; Newword can also show un-
derlining and boldface on monochrome
monitors.

Some commands, while identical, have
been improved: tQF (find) puts the cur-
sor at the beginning of the desired word or
phrase instead of the end, and tKS (save
and continue) returns the cursor to its
previous location instead of to the top of
the file (replacing tKStQP in WordStar).

Two new commands are invaluable:
tU, besides aborting a command or print
run, undeletes the most recently cut text
(restoring accidental deletions, or relo-
cating a block if you’ve moved the
cursor). And KN toggles the familiar
block commands into a column mode, in
which tKB and tKK (beginning and end)
mark the top-left and bottom-right cor-
ners of a column to be moved, copied, or
cut just as full-width blocks are.

When it can work entirely in RAM,
WordStar wins some benchmark races.
Its single-page scrolling is faster than

Two WordStars: Newword 2.14

Newword’s, and it found (with 1QF) a
distant phrasein 3.1 seconds compared to
10.3. On the other hand, Newword delet-
ed a paragraph in half WordStar’s time,
and took 46 seconds instead of 1:01.3 for
a global search-and replace test.

Printing, Spelling,
Customizing

Like WordStar, Newword uses a battery
of dot commandsimbedded intext(.po 8§,
.1h 16) to specify margins, line height,
headers and footers, forced page breaks,
and so on. When printing, you can use
your installed defaults or answer menu
prompts for the number of copies, wheth-
er to pause for single-sheet paper feed,
which printer driver to use (there are over
20, ranging from Diablos and Epsons to
Hewlett-Packard’s LaserJet), etc.

Newword’s mail-merge commands in-
clude not only the usual form letter ad-
dressing, but conditional if-else com-
mands that merge and insert depending
on various criteria (you can insert a para-
graph about the Red Sox in letters to Bos-
ton, or one about valued prime customers
if the data shows income over $50,000,
and so on). Its spelling checker is Oasis
Systems’ excellent The Word Plus. It
packs a 45,000-word dictionary and utili-
ties that let you make anagrams to cheat-
ing at crossword puzzles.

Other utilities supplied with Newword
let you customize the program to within
an inch of its life, not only specifying
margins or printers, but assigning up to
40 commands to the PC’s function keys.
The detailed documentation will bring
joy to hackers’ hearts. There’s a 27-page
listing of subroutines and patches, show-
ing how to change defaults you didn’t
know Newword had.

Newword lacks the bells and whistles
of some of the latest WP programs,
though. If you need instant reformatting,
multiple documents in windows, and un-
imaginably detailed printout control, and
mouse controllers, perhaps you’ll prefer
Microsoft Word. But if you don’t need
such features, or are already familiar with
WordStar and wish it had the edges
smoothed, Newword is a first-rate per-
former at a bargain price. ME
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Appliances That Talk To You

By Eric Grevstad

As gimmicks go, speech synthesis is a
mixed blessing. On one hand, my usually
silent apartment is now full of friendly
voices—a pleasant female tone murmurs
in my ear that it’s time to get up, and a
cheery fellow booms ‘‘Have a nice day”’
in my bathroom. On the other hand,
there are two things of which most of us
don’t like to be reminded: ‘“You’re wast-
ing time”” and ‘‘You’re gaining weight.’’
This month’s products do exactly that.
The voices come from Innovations
(110 Painters Mill Road, Owings Mills,
MD 21117, 800-638-6170 or 301-363-
4304), a mail-order firm whose catalog
combines watches, radar detectors, and
portable TVs with the usual lineup of cord-
less phones, pulse monitors, and sheep’s
wool mattress pads (these seem to show
up in every catalog I’ve read). There are
also two items that deserve to be reviewed
together, possibly under the heading
““The sublime and the ridiculous’’: a talk-
ing watch and a talking bathroom scale.

Thanking Your Wrist

The Satoki Talking Watch ($59.95) may
be one of the neatest high-tech toys you
can wear, but it looks slightly tacky: a
somewhat bulky black plastic case, an un-
appealing rubbery strap, and a front crys-
tal that seems prone to faint scratches
(though maybe my review model had
been knocked about by previous users).
It’s not water-resistent, either; so you’ll
have to be careful when washing your
hands, swimming and showering.

Its LCD display shows the hours, min-
utes, and seconds, with an A or P for
A.M. or P.M. The day of the week isn’t
spelled out clearly—a marker highlights
one letter in the line SMTWTEFS). Other-
wise the Satoki’s quite readable.

Pressing the lower left button shows
the calendar (month and date), the sec-
ond of the watch’s four modes: if you
don’t press it again to go to the alarm or
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Satoki’s Talking Watch backs up the usu-
al alphanumeric display with selectable
vocal announcement of time.

timer modes, the time display returns af-
ter three seconds.

Unlike most digital watches today, the
Satoki has no light for night reading. It’s
not needed, however. In the dark, or any-
time you want to show off, press the top-
right button and the watch rells you the
time—a beep, followed by “‘It’s 11:49
A.M.” (or whatever). My first two days
with the watch, I instinctively answered,
‘““Thank you.”’

The Satoki’s speech chip and dime-
sized speaker give it a female voice (alittle
picture of a woman’s head is the LCD
symbol for voice-alarm mode), loud
enough to wake light sleepers or alert the
next table in a quiet restaurant. It’s not
Meryl Streep or Jane Pauley, but it’s not
too tinny or Donald Duckish either.
“P.M.” sounds like ““P.A.,” “‘three” is
“tree’’ and ‘‘5:59” is close to “‘5:55”
(perhaps it should say ‘‘niner” as Air
Force pilots do), the the voice is surpris-
ingly understandable.

And when you merge the voice with
more traditional functions, the fun really
begins. Like other watches, the Satoki
can beep twice every hour and once every
half-hour; if you really want to get
thrown out of threatres or churches, a
verbal announcement can echo the chime.

A beep and “‘It’s 4:14 A.M.”’ can pre-
cede the regular alarm, turned off by
pressing any button except the top right.
Press that one and you’ve activated a
snooze alarm that sounds every five min-
utes: ‘‘It’s 7:19 A.M. Please hurry up.”’
The intonation, with the emphasis on
“‘Please,”” is just about perfect.

Finally, the Satoki has not a count-
down but a count-up timer. It beeps and,
if you like, announces ‘‘One minute
passed,” ““Two minutes passed,’’ and so
on through three, four, five, 10, 20, 30,
40, 50, and 60 minutes. It’s not precise
enough to use as a stopwatch, but it might
save you money when making long-dis-
tance calls.

Allin all, the Satoki performs well at a
reasonable price. It rates an A as a watch
for the blind, about a B+ as one for
sighted gadget lovers. I couldn’t stand the
half-hourly announcements, but I found
the snooze alarm almost pleasant.

Your Weight and Fortune

The other conversation piece in Innova-
tions’ catalog is the Weight Talker bath-
room scale, a Hong Kong import that
combines recorded messages with five on-
board memories for different family
members’ last weighings. Not only will
the Weight Talker’s baritone tell you,
““Your weight is 175 pounds,’” it’ll chide,
““You have gained six pounds.’’

The unit’s a bit too heavy to slide
around with your foot (I like to kick a
scale under the sink when not using it),
and it takes some skill at standing on one
foot and pushing buttons with your toes.
First thing in the morning, I’'m usually
not dexterous enough.

When you push its ‘‘on’’ button, the
scale asks you to ‘‘Enter your memory
number.”’” You push one of five addi-
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tional buttons, telling the scale who you

are. (Something to memorize in large.

families; Dad’s #1, Mom’s #2, Kathy’s
#3, and so on). Next, it’s ‘‘Please step on
the scale.”’ After a pause, Weight Talker
gives the result, followed (if your weight’s
changed since last time) by ‘“You have
gained’’ or ‘“You have lost’’ such-and-
such. Finally, it says, ‘“Have a nice day,”’
and turns itself off.

Rear-mounted switches let you adjust
the volume, change ‘*Have anice day’’ to
‘““Goodbye,”’ turn off the memory fea-
ture, or hear your weight in kilograms in-
stead of pounds (which also disables the
memory feature). A sixth user button,
marked ‘‘Guest,”’ supplies memoryless
measurement for visitors.

The scale measures in increments of
one pound or half a kilogram, announc-
ing ‘‘Overload’’ at 287 pounds (130.5
kg). When its seven AA batteries need re-
placing, it declares ‘‘My battery is low.”’
If you kick the ‘‘on’’ button accidentally
or enter a memory number without step-
ping on the scale, the unit repeats its last
prompt, then skips to ‘‘Have a nice day’’
and shutoff.

Weight Talker usually told my weight
within a few seconds, but it occasionally
took up to two minutes (which is too long
to stand around naked). Too, even at its
quietest setting it’s more than loud
enough for a small tiled bathroom. At
louder volumes, you’ll share your weight
with everyone in the house.

A $119.95 bathroom scale might sound
outrageously expensive, even for
gadgeteers. However, if you check out
prices of voiceless digital bathroom
scales, you’ll discover that it’s really a
moderate price tag. But as Edgar Watson
Howe said, ‘‘A really busy person never
knows how much he weighs.”’

Be a Capacitor

Finally, there’s possibly the simplest gad-
get this column will ever review (though
I’ve been looking at those clocks that run
from electrodes poked into raw pota-

Weight Talker’s talking scale can be programmed for five family members. It chides you if
you have put on a few pounds since your last weigh-in.

toes). The Westek Touchtronic switch
converts any incandescent lamp to three-
way operation, using a one-way bulb (up
to 200 watts) and controlled by simply
touching the base or any other metal part
of the lamp.

Several lamp companies offer the
switch in their products; an adapter to
convert existing lamps is distributed by a
Pennsylvania antique dealership, Objects
of Value (P.O. Box 192, Wynnewood,
PA 19096, 215-896-6883).

The adapter ($23.95 including ship-
ping) screws into your lamp’s bulb
socket, raising the bulb about two inches,
and has a signal wire that clips to the
shade harp. Once it’s installed, each time
you touch the lamp you act as a capacitor,
upsetting the balance of an automatic
gain control (agc) circuit and advancing a
flip-flop—from no light, to a 10 percent,
to 50 percent, to full brightness. (If the
outlet into which the lamp is plugged is
controlled by a wall switch, that switch

will cycle through the four states.)

The adapter works like a charm,
though the brochure scrupulously details
possible hangups (a few people have non-
conductive skin; cordless telephones
without ground insulator plugs may over-
power the switch; etc.).

I’m not sure how often you’d actually
use the 10- and 50-percent steps, despite
Westek’s promised 62- and 30-percent re-
spective energy savings. My 100-watt
bulbs tended to hum (according to Wes-
tek, few bulbs’ filaments are mounted
firmly enough to resist vibrating in time
with the switch’s 200-kHz master clock.)

But the adapter can make table lamps
more convenient, impress your guests (es-
pecially if you run a wire to a house plant
and touch that), and let you ease out of
darkness and into light. I put it in my bed-
side lamp while I had the flu and kept get-
ting up at 3:00 A.M.; it sure beat fum-
bling for the switch, only to be hit with a
traumatic full 100 watts. ME
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International Shortwave Programs

By Glenn Hauser

How to bring the marvels of shortwave
listening to more Americans? If they
won’t take the initiative to find out about
it and buy a shortwave receiver, why not
put shortwave on cable? Exactly this is
happening on a few scattered cable TV
systems that also offer audio services on
the FM band. Cox Cable in Oklahoma
City, for instance, has reserved several
channels at the low end of the band to re-
lay a variety of shortwave stations, in-
cluding BBC, Moscow, WWYV, and even
AFRTS, which is forbidden to rebroad-
cast on the air! Subscriber John Norfolk
noted, however, lots of technical prob-
lems and unreliability as this started up.

A franchise bidder in California, Cable
Co-op of Greater Santa Cruz, promises
to carry six different shortwave channels,
and somehow ‘‘automatically search for
and tune into only those signals which are
clearly received . . . ensuring that listeners
will always enjoy clear, interference-free
audio.”” Thanks to Paul Johnson for
pointing this out.

Shortwave promoters have taken ad-
vantage of local-access TV programming
in some locations, notably New Bruns-
wick, and International News Watch in
Grand Rapids, Michigan. We’d like to
hear about any other developments like
these readers come across.

Publicizing shortwave is usually one of
the topics discussed at ANARCON—the
annual convention of the Association of
North American Radio Clubs. This
year’s event, which is open to anyone in-
terested, whether club member or not,
takes place July 19-21 at the Red Carpet
Convention Complex in Milwaukee, WI.
Among the shortwave notables who will
be present is guest speaker Clayton How-
ard, recently retired from HCJB. For
more information, send two stamps to
ANARCON °’85, P.O. Box 24, Cam-
bridge, WI 53523.

Now, country by country, let’s get up-
dated on major shortwave developments
(all times are UTC).

Abu Dhabi. Voice of the UAE began
testing this spring on the following sched-
ule, via Charles Foxx: 0200-0400 on

17815, 0400-0600 on 15330, 0600-1000 on
15490, 1000-1300 on 17820, 1300-1600 on
11715, 1600-2100 on 9595, but changes
were likely.

Alaska. KNLS, Anchor Point, is
scheduled this summer on 11850 in En-
glish at 0700-0930, beamed due west from
the Kenai Peninsula. Those in the oppo-
site direction, such as New England,
should be getting a significant fraction of
the 100-kW signal.

Argentina. RAE has changed its En-
glish schedule again to daily hours at:
1800 on 15345, 0100 and 0400 on 9690 and
11710, and a final repeat (when we’ve
been hearing it best) at 1200 on 15345.

Austria. ORF’s English to North
America is now at 1230 (Sunday 1200)-
1300 on 15320; 0130-0200 on 6000 and
9635; 0330 (Sunday 0300)-0400 on 5945
and 6000; 0430-0500 on 6000 and 9635. If
you can’t listen every day, at least try Sat-
urday, Sunday and Monday.

Bhutan. Our dream of being able to
hear Radio NYAB is getting a bit closer,
with news from Prodyut Banerjee in In-
dia that among the items in an aid pack-
age promised by his government to Bhu-
tan is a 60-kW shortwave transmitter!

Colombia. The station in our April col-
umn on 5941 has another name, La Voz
de Marandua, which, according to a let-
ter received by Jerry Berg in Massachu-
setts, means ‘‘messenger of the jungle’’ in
a native language. In April, David Craw-
ford and Robert Wilkner in Florida heard
what was apparently a clandestine station
for Colombia, Radio Maquisaria, LaVoz
de las Fuerzas Armadas Revolucionaries,
between 2112 and 2150 on 10543.9 kHz.

Cuba. For a spell of about an hour at
local noon on Good Friday, which was
probably coincidental and accidental, the
Cuban classical music network CMBF,
Radio Musical Nacional, normally lim-
ited to low-power frequencies around 950
kHz, appeared on several channels gen-
erally carrying Radio Rebelde—720, 690,
680, 650, 640 and 630 kHz, giving South
Florida AM listeners an all-too-brief taste
of the classics. Or could this be a portent
of things to come? We can’t think of
there being a nicer possible retaliation
against Radio Marti.

Earth. Somewhere on the planet there

must be agood home for Radio Earth; the
station pulled out of the Dominican Re-
public after March 24 due to poor recep-
tion made worse by Radio Clarin’s inabil-
ity to change frequencies. After several
weeks off the air, Radio Earth hoped to
resume operations via a better-heard sta-
tion. Its future plans are to be revealed at
ANARCON.

Ecuador. HCJB planned these topics
for its Friday ‘‘Passport’’ specials: June
15, a call for peace in Palestine; June 22,
1985 Faith America Foundation Confer-
ence in Washington, DC; June 29, ques-
tions and answers on Ecuador. Listen at
1905 on 17790, 15295; UTC Sat. 0105 on
15155, 9745; 0535 on 6095, 9745, 11910;
1005 on 6130, 11925. Life in Ecuador is
the topic of a call-in program June 21 at
0430 on 6095, 9745, and from 0500 on
11910; June 22 at 0700 on 6130, 6205,
9745, 9870, 11925. After your interna-
tional access code, call 593-2-241-560.

Egypt. Radio Cairo’s sesquihour in
English to North America is at 0200 on
9475 and 9675. Some of the programs,
valid at least through June (UTC days):
Mon. 0235 Life in Egypt; Tue. 0250
Cultural Life in Egypt, 0300 Between
Egypt and America; Wed. 0235 Tourism
in Egypt, 0250 Mohammad the Prophet
of Isalm; Thu. 0205 This Week’s Weather
Report, 0235 Modern Egyptian History;
Fri. 0205 Arab Poetry, 0235 Pharaonic
Egypt, 0300 Famous Egyptian Singers;
Sun. 0235 Stamp Collectors Club (via
Mike Manderscheid, SPEEDX).

Guam. Adventist World Radio is pro-
ceeding with plans to set up a 100-kW
shortwave station here to serve Asia.
Fund raising is underway, and transmit-
ter and antenna have been purchased.
Among its first frequencies may be 12025.
The unrelated existing Guam shortwave
station, another missionary, KTWR, has
received FCC permission for a new cur-
tain antenna to serve Australia and New
Zealand. It should be under construction
already and lead toincreased English-lan-
guage programming also audible in
North America.

Guatemala. A new contrastationin the
making was the most likely explanation
of weeks of powerful music-only tests
starting in March on 9920 kHz around
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1300-1500 and 2200, and on 7360 or 7400
at 0000-0200. FCC direction-finding puts
itin Guatemala City or, less likely, Belize.
The Voice of Americais also settingup re-
lays here, but as far as we know, on medi-
umwave only. Cuban clandestine La Voz
del CID has also been promising new fa-
cilities, and has already been located in
Guatemala, among other countries.

Hong Kong. Its years may be numbered
as a British Crown Colony, but BBC is
continuing its plan to set up a shortwave
relay here, with two 300-kW transmitters
to begin service in 1987 at the earliest.
BBC must calculate that 10 years of ser-
vice, before an uncertain future when
China takes over in 1997, will be worth
the $11-million cost. However, China is
currently very receptive to foreign broad-
casts from Western stations, and might
allow it to continue relaying BBC.

Japan. Among the revisions in Radio
Japan’s schedule: a one-hour General
Service at 2300 on 17755, pushing the
one-hour Regional Service another 15
minutes later, to start at 0015, on 11710;
and also its repeat to start at 0200 on
21640, 21610, 17825 and 15195. But lis-
teners in eastern North America have bet-
ter luck with the Gabon relay at 1500 on
21550. Weekly program previews go out
UTC Tues. at 0045 and 0230; also fre-
quently on World of Radio (noted later).

Liechtenstein. Radio Liechtensein,
Vaduz, was to start testing a 10-kilowatt
transmitter in April at 0730-0930 on 7205.
Unfortunately, this is somewhat ques-
tionable since it appeared April 1 in Play-
DX, Italy.

Mexico. Hurry up to hear Huaya if you
haven’t already. That campesino station
on 2390 kHz, Radio Huayacocotla, only
used the 120-meter band because it
couldn’t get a mediumwave authoriza-
tion. Most local listeners lack shortwave
radios, so they tune to an image on 1480
instead! But now a permit for 1390 kHz
has been issued, and the station planned
to move there this summer, if not already.
The schedule is Mon.-Sat. 1200-1500 and
2100-0100 UTC. Thanks to Christian
Zettl in Mexico, who among others has
also noted temporary reactivation from
several more-or-less dormant Mexican
shortwave stations—XEWW on 15176/

16150, 9515, 6165; XEQQ on 9680.3;
ZEQK on 9555; and XEEP on 6185. The
government prodded themtodo soif they
wanted to keep their licenses.

Micronesia. Plans exist to set up a
25-kW shortwave transmitter to serve all
four Federated States, which presently
only have low-power mediumwave on
each island; per Andy Sennitt.

New Caledonia. The French-govern-
ment controlled station in Noumea on
11710 and 7170 kHz continued to be the
only shortwave outlet despite the recent
growth of separatism. However, Jean-
Yves Camus in Paris reports in DSWCI
Shortwave News that the Kanak Socialist
National Liberation Front (FLNKS) is
planning its own station as soon as funds
can be raised.

Nicaragua [non] Contra station Radio
Quince de Setiembre has recently started
using more ‘‘inband’’ frequencies, in ad-
dition to someinthe middle of the 5-MHz
range—4950, 5980, 7195, as well as out-
of-band 6280. Besides afternoon and eve-
ning transmissions, they operate at 1200-
1400 and past 0600.

Norway. This should be the best time
of the year for reception from Radio Nor-
way in North America, thanks to the mid-
night sun. Sunday-only English half
hours are scheduled as follows: 1300,
1400, 1900 and 2000 all on 15305; Mon.
0000 on 9580, 0400 on 9645; all subject to
change (via Kraig W. Krist).

Paraguay. A hot frequency recently
has been 5350 kHz, LSB, used in the early
evening to feed sports and other pro-
gramming from Radio Comuneros and
Emisoras Paraguay for relay by stations
in the hinterlands and abroad.

Raoul Island. Bob Rankin in Kansas
has heard station ZME-3 on 9950 USB at
0615-0630 in contact with Wellington on
8080. Where in the world is this? If you
don’t know, a browse through an Atlas
should prove more enlightening than my
telling you!

Saipan. ‘‘Super-rock’’ KYOI has been
on the air several years, with a slick
American sound beamed to Japan. It has
made a dent in the Japanese market, and
is in the black, thanks to several major
American advertising accounts. Yet the
station is now for sale, asking price $2

million. The reason? Reportedly, it seems
KYOI has not been able to get any public-
ity in the Japanese media; no advertising
will be accepted, not even schedules in
newspapers.

Sharing the small island is KFBS,
which as a missionary station, faces no
such problems. Maybe they’d like an-
other transmitter? They already have
three, currently tentatively scheduled as

follows: 6040, 1400-1600, 9510
1230-1300, 9520 1300-1600, 9525
1600-1800, 9600 1200-1400, 9620
1400-1600, 9685 0900-1200, 9735
1600-2000, 11735 2100-2300 11745
0900-1100, 11835 1600-1700, 11935

1700-1730, 15125 1000-1230 & 2200-2400,
15415 0000-0100, 17840 0100-0300, 17875
0000-0300 (all according to Australian
DX News).

Suriname [non] Radio Free Suriname,
via La Voz del CID, mentioned last
month, has been retimed an hour earlier
to 1930 on 11680, 9940.

Switzerland. Swiss Radio International
has expanded ‘‘Dateline’’ to six days a
week, but ‘‘Swiss Shortwave Merry-go-
Round’’ remains on Saturdays by con-
tracting into a weekly 10-minute slot.
““Great Saturday Grapevine’’ moves to
Sundays twice a month (presumably with
aname change), leaving only two or three
Sundays a month for longer feature pro-
grams. Broadcasts have aiso been retimed
so they start at the top of the hour rather
than on the quarter-hour: At 0200 on
12035, 11925, 9885, 9725, 6135; 0400 on
15305, 12035, 9725, 6135. Red Cross
Broadcasting Service is also rescheduled
to include a broadcast to North America
twice a month on UTC Tuesday and Fri-
day at 0340-0357 on the 0400 frequencies
above, July 2, 5, 30; August 2, 27, 30.

Syria. Keeping up with Damascus’ En-
glish frequencies is difficult, but at latest
check 17840 wasin use at 1200; 12085 and
15435 at 2005.

Tristan da Cunha. Those seeking ZOE,
the rarest of shortwave broadcast sta-
tions, will be interested in a note Miss
Laurian Rogers sent in reply to aninquiry
from Bob Wilkner in Florida: the trans-
mitter of 3290 kHz is still 40 watts, with
no plans to increase it; it never operates
later than 2205 GMT, and is scheduled
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Mon.-Fri. 1600-1700; Mon./Wed./Fri.
1945-2200; Sun. 1000-1200. It relies
heavily on BBC transcriptions.

Turkey. One of the best signals into
North America, especially the east, from
the Middle East, is Voice of Turkey on

9560 kHz. A service in Turkish at 0000--

0400 contains lots of beautiful music, and
is flanked by English broadcasts at 2300
and 0400. The first half hour of each daily
broadcast consists of News, and Letter
from Turkey. Features following are:
Sat., DX Corner; Sun., Turkish Pano-
rama; Mon. & Wed., Music; Tue., Turks
and Turkish Music; Thu., From Ana-
tolia; Fri., Step by Step Turkey. There
could be revisions July 1. A good fre-
quency for Turkish programs during the
day is 15220.

United Kingdom. BBC World Service
has started a weekly ‘‘Computer World”’
program. Listen on Mondays at 1615 on
9515, 15260; 2315 on 11750, 9915, 9590,
7325, 6175, etc.; GMT Tue. 0145 on most

of the same; and 0730 on 9510. ‘‘Wave-
guide,’’ which has simple technical advice
and frequency information on ‘‘how to
hear us better,”’ is now scheduled: Tues.
1115 on 11775, 6195, 5965; 2100 on
15260, 15070; Wed. 0430 on 9510, 6175;
Thurs. 0130.

Universe. This rather large entity has
its own timezone, and for one magic min-
ute, June 30 at 2359 UTC, you can wit-
ness the harmony of the spheres being re-
stored, with a 61-second minute! Count
’em on WWYV, 2.5, 5,10, 15 or 20 MHz.

USA. Now it’s the Christian Science
Monitor that’s planning on entering the
shortwave broadcasting field. Plans were
not firm at presstime, but several 250-k W
transmitters might be located in Maine, a
Carolina, or Puerto Rico. It would take a
minimum of two years to bring off. Al-
though this might be more commercial
than religious, we could expect the jour-
nalistic core of the station to match the
high level of the newspaper, and the

<~ AMAZING ™\

N DEVICES _+~

LASER DEVICES

* LC5BURNING CUTTING CO2 LASER $15.00
* RUB3RUBY LASERRAY PISTOL 15.00
* LRG3IRLASERRIFLE/PISTOL 10.00
¢ LGU3VISIBLE RED LASER RIFLE 10.00

¢ LHP/LLD LASERLIGHT XMTR/RCVRSYS 10.00
s LHC2 BEGINNER simulated VISIBLE LASER 5.00

SCIENTIFIC & ELECT

¢ TCL3SOLIDSTATE TESLA COIL 35KV 7.00
+ BTC3250 THOUSAND VOLTTESLA COIL 10.00
* BTC5 1.5 MILLION VOLT TESLA COIL 15.00
¢ HVM3 125 THOUSAND VOLT DC SUPPLY 10.00
* IOG310N RAY FORCE FIELD GUN 10.00
¢ PTG1 PLASMA FIELD GENERATOR 8.00

ULTRASONIC ACCOUSTICAL
* PPF1PHASOR PAIN FIELD GENERATOR 15.00

* PSP3 PHASOR SHOCK WAVE PISTOL 8.00
« IPG5 POCKET PAIN FIELD GENERATOR 8.00
« RAT2 RATAND PEST ELIMINATOR 7.00
¢ HT9HIGH FREQ LISTENING DEVICE 8.00
SECURITY & PROTECTION

* BLS1 BLASTER WAND 10.00
« PPG1 PHASOR PROPERTY GUARD 15.00
« MFT1MINIVOICE XMTR 2-3MILE 7.00
« INF1INFINITY TRANSMITTER 15.00
« VWPMS TELEPHONE XMTR 8.00
« SD5 SEE-IN-DARK NIGHT EYE 10.00

WE STOCK ALL PARTS NECESSARY FOR
CONSTRUCTION OF THE ABOVE PROJECTS

* CATALOG CONTAINING HUNDREDS
MORE OF ALL NEW AMAZING and FASCI-
NATING PLANS EASY TO BUILD KITS AND
ASSEMBLED ITEMS $1.00 CATALOG IN-
CLUDED FREE WITH ANY OF THE ABOVE
PROJECT PLANS. SEND CASH, CHECK, MO,
VISA, MC TO:

INFORMATION UNLIMITED
P.0. BOX 718, DEPT. ME7, AMHERST, NH 03031

80 CIRCLE 23 ON FREE INFORMATION CARD

Need A Storage Scope?

The Mode! 601 Scope Memory
converts your oscilloscope into a
storage scope. With the Scope
Memory you can capture & display
transiants, pulses and low fre-

quency signals. Stores both
analog & digital signals in a single
sweep.

Features include a 1.4 MHZ
sample rate, 2K memory, pre and
post trigger capabilities.

Price $515 Plus Shipping

S/BEX nc.

2340 State Road 580 ® Suite 241
Clearwater, Florida 33515
(813) 797-9589

CIRCLE 93 ON FREE INFORMATION CARD

weekly public radio program Monitora-
dio it has already been producing for
some time.

KCBI, Dallas, and WMLK, Pennsyl-
vania, still were not ready to begin regular
service in April. NDXE in Alabama
seems to have been somewhat exagge-
rated in its publicity; never mind the June
start mentioned last month; that was put
off until fall, with little actual progress in
construction. In fact, the application was
put up for sale, but there would be little
advantage for anyone to buy it.

The next new U.S. shortwave station
actually going on the air may well be
George Otis> KVOH, Simi Valley, Cali-
fornia. Antennas have been going up,
and the transmitter being built in Tampa.
July 4 is the target date. A proposed
schedule is: 1600-2200 on 17775 or 17830;
2200-2400 on 15120; 0000-0300 on 11970,
0400-0600 on 9755, 0600-0800 on 6005.

Meanwhile, all current and planned
U.S. shortwave operations have been
hustling to forecast their expected fre-
quency requirements for the next five
years, so the Internation Telecommuni-
cations Union can begin in August a test
run of its new computer program to as-
sign times and frequencies. If this works
out, it might well solidify into locked-in
reality. So stations are likely to overesti-
mate their needs, just in case.

As part of its gigabuck expansion pro-
gram, Voice of America is to install three
new transmitters at Greenville, NC site B
for testing, each a different make. Doz-
ens of the approved model will then be or-
dered, a multi-million dollar deal. This
was discovered by Kent Sidel on a visit to
the site.

Keep informed on the latest shortwave
news by monitoring our weekly program
World of Radio, via WRNO, New Or-
leans: UTC Sats. 0430 on 6185, UTC
Suns. 0130 on 7355, and 1300 on 9715
(possibly changing to another 31-meter
channel like 9852.5 or to a 25-meter chan-
nel, such as 11965).

Uzbekistan. Radio Tashkent’s summer
schedule is somewhat different than ex-
pected: 1200-1230 and 1330-1400 on
15115, 11785, 9715, 9650, 7340. Unfor-
tunately, these frequencies face consider-
able interference from HCJB, WRNO,
and RCI. ME
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The latest technical books and lit-
erature in the electronics and com-
puter field.

39 One-Evening Electronic Projects by
Robert J. Traister. (Tab Books Inc.; 170
pages. Soft cover, $9.65; hard cover,
$14.95.)

Here’s a construction project book di-
rected to electronics hobbyists with all
levels of experience. The book is divided
into four chapters, with the final one de-
voted to 39 electronic projects. Prior
chapters cover electronic component ba-
sics, test and alignment instruments, and
a host of guidelines on building electronic
projects. The remaining two-thirds of the
text provides electronic building informa-
tion with appropriate schematics and
parts lists. Among the projects presented
are: self-powered field-strength meter,
25-watt dummy load, audio signal tracer,
NiCd battery charger, code practice oscil-
lator, miniature 10-meter transmitter,
booster amplifier, and similar small proj-
ects. These are indeed one-evening proj-
ects. As such they are not sophisticated
circuits, of course. However, many are
useful electronic gadgets and they’re
quite inexpensive. Each project provides
some nice step-by-step information to
help move the novice along.

Understanding Solid State Electron-
ies by William E. Hafford & Eugene
W. McWhorter. (Texas Instruments;
soft cover; 286 pages; $14.95.)

This makes the tenth book in a TI
Learning Center series on basic elec-
tronics. Following the tradition of
earlier volumes, it does a creditable
job of tutoring the neophyte in the
fundamentals of solid-state electron-
ics—without resorting to heavy
mathematics and complicated the-
ories. The text is logically organized,
with each succeeding chapter build-
ing on the last, in easy-to-understand
language. Each chapter begins with a
list of key words to be discussed (defi-
nitions are summarized in a glossary)
and concludes with a series of review
questions, the answers for which fol-
low the index.

Starting with what electricity does
in every electrical system, the book
explains how diodes, transistors and

other solid-state devices work, and
how they are used in circuits and sys-
tems. In 13 chapters, it explains com-
plex concepts like electricity, semi-
conductor theory, how circuits make
decisions, and more. Along the way,
integrated circuits are introduced
and explained, with coverage includ-
ing analog, digital, MOS and large-
scale devices. With its profuse use of
informative drawings (mostly in two
colors) and photos, the material in
this book is almost certain to provide
the necessary tutoring for anyone
with a reasonable level of reading
comprehension.

The TRS-80 Color Computer 2
User’s Guide by Brewer, Brownstein
& Sharpe. (Macmillan Publishing
Co.; soft cover; 124 pages; $5.95.)

As its name implies, this book is
meant to serve as a guide to using the
popular Radio Shack Color Comput-
er 2. It can, in fact, be used instead of
the user’s manual supplied with the
computer, since it repeats much of
the instructions and directions it de-
tails. Among the topics covered are
set-up and operation of the basic
computer, expanding the computer
with add-ons (peripherals) to make it
into a full-blown system, and a re-
view of the best software to use with
the CoCo. The text, written in a very
readable conversational style, as-
sumes zero knowledge about the
CoCo and computing, though it will
not put off the knowledgeable read-
er. Nice photographs and line draw-
ings clarify the text.

In limited pages, this book man-
ages toimpart quite a bit of useful in-
formation about the CoCo and com-
puting in general. Partitioned into
eight basic chapters, the book leads
off with setting up the CoCo, check-
ing it out, adding peripherals, and us-
ing plug-in program cartridges and
cassette-tape and floppy-disk pro-
grams. It then discusses the innards
that make the computer work. Later
chapters deal in detail with peripher-
als, software, communications, com-

puter clubs, publications devoted
specifically to the CoCo, and routine
maintenance and repairs. A compre-
hensive glossary closes the book.

NEW LITERATURE

Technical Electronics Supplies Catalog.
Contact East is offering a free 76-page
1985 Electronic Tool and Test Instrument
Catalog that lists and describes more than
5000 technical products for assembling,
testing and repairing electronic circuits
and equipment. Products are featured
with four-color photographs, and in-
clude precision hand tools, test in-
struments, tool kits, soldering supplies, a
wide selection of telecommunications
tools and instruments, and a full range of
static-protection items. For a copy, write:
Contact East, 7 Cypress Dr., P.O. Box
160ME, Burlington, MA 01803.

Test Equipment Catalog. A 20-page short-
form catalog in which are listed and de-
scribed more than 50 test instruments is
available from VIZ Test Equipment. In-
cluded in the listings are digital and ana-
log meters, isolated ac power sources, sig-
nal generators, dc power supplies, and
universal counters. The multi-color cata-
log introduces such new instruments as
power supplies, isolated ac power
sources, and digital frequency counters.
Technical specifications listed include
voltage and current ranges, meter display
accuracy, measuring range, and resolu-
tion. The catalog also gives comprehen-
sive information about VIZ’s product ap-
plications. For a free copy, contact: VIZ
Test Equipment, 335 E. Price St., Phila-
delphia, PA 19144.

Pc Tools & Accessories Catalog. A 10-
page, full-color catalog that features a
complete line of pc-board assembly and
IC component-handling tools is now
available from OK Industries Inc. The
catalog gives complete descriptions and
specifications for an array of pc boards
and accessories, including lead bend-
er/cutters and DIP sockets. Also includ-
ed are useful production aids, such as a
40-tray component holder, pc card
guides, brackets and binding posts. For a
free copy of PC Board Assembly Tools
and Accessories catalog, contact: OK In-
dustries, Customer Service, 3455 Conner
St., Bronx, NY 10575.
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(from page 67)

observe the status of calls, deliver
taped or synthesized messages, re-
ceive Touch-Tone (DTMF) responses,
convert Touch-Tone input into
ASCII and dial another number.
The FCC-approved device for di-
rect connection to the telephone line
also includes an audio port that per-
mits non-FCC-approved devices,
such as speech synthesizers and tape
players, to be coupled to the phone
line to give computers the ability to
provide ‘“‘human’’ voice or comput-
er-generated responses to Touch-
Tone input. The T-130 uses modular
phone connectors and is powered by
a low-voltage wall transformer.
$365; $21 for optional battery-back-
up for user settings in memory.
CIRCLE NO. 102 ON FREE INFORMATION CARD

Electronic ‘‘Bug’’ Detector

If you are concerned that your home,
office or car may be electronically
bugged, Capri Electronics’ new
Model TD-17 transmitter detector
may give you peace of mind. A wide
frequency response (1 MHz to 1
GHz) allows the TD-17 to detect vir-
tually all r-f bugging transmitters
commonly used for surveillance.
When used to sweep an area, the
TD-17 warns of the presence of a
nearby r-f transmitter when an RF
ALERT LED lights. A flashing RANGE
LED and audio tone give an indica-
tion of distance to the bug. Then, us-
ing a SENSITIVITY control in conjunc-

L ®P ALFRY

el i
SENSITIVITY

ToLy

tion with the two LEDs, you can zero
in on locations of hidden bugs.

The hand-held TD-17 weighs less
than 7 oz. and is housed inside a high-
impact plastic case. It comes with
battery, antenna and instruction
manual. $200.

CIRCLE NO. 101 ON FREE INFORMATION CARD

Outdoor Telephone Jack

AT&T’s weatherproof outdoor tele-
phone jack lets do-it-yourselfers in:
stall a telephone equipped with a
modular jack on a porch, patio,
deck, or anywhere outside the home,

without having to worry about
damage due to weather. The new out-
door jack comes with all the parts
needed for installation. It is equipped
with a protective cover to keep out
the elements, plus a modular plug
protector to insure a durable and se-
cure telephone connection in any
outdoor location. Availability is
from any dealer that sells AT&T
products. $8.85.

CIRCLE NO. 109 ON FREE INFORMATION CARD

4V3-Digit DMM

Theall’s Model KT5005 digital mul-
timeter offers a 4V2-digit LCD dis-
play and full voltage, current and re-
sistance measuring capabilities in a
compact hand-held instrument. The
DMM can resolve 100 pV on the
200-mV range and provides accuracy
of 0.05% on all dc ranges up to 200
volts. The 1000-volt dc range pro-
vides a resolution of 1 volt dc, withan
accuracy of 0.1%. Six resistance
ranges cover from 200 ohms to 20
megohms full-scale, with resolution
of 100 milliohms on the 200-ohm
range and an accuracy of 0.2%. Ad-
ditionally, the DMM has five ac volt-
age ranges, six each dc and accurrent

B e L =
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ranges, and a diode and transistor hge
test capability. The meter also fea-
tures auto-polarity, overload and
low-battery indicators; side-mount-
ed range/function selector switches;
built-in tilt stand; test leads; and car-
rying case. Rated battery life is 150
hours. $99.95.

CIRCLE NO. 111 ON FREE INFORMATION CARD

Direct-Burial Cables

A new line of direct-burial actuator
cables for satellite earth station and
communications applications has
been announced by Nemal Electron-
ics International. Each type of cable
provides the proper cabling for both
motor power and sensor/control
lines in a single polyethylene jacket

—_— =1

that is suitable for direct burial.
Model ST-1 consists of two 16-gauge
and two 22-gauge conductors, while
Model ST-2 contains two 12-gauge
conductors and three 22-gauge con-
ductors. Both also have foil shields
and drain wires. Nemal also offers a
line of five satellite control cables
that contain motor, sensor, polaro-
tor and coaxial signal lines.
CIRCLE NO. 110 ON FREE INFORMATION CARD

Water Detector

The WaterBug 100 from Winland
Electronics is a water-detection de-
vice for consumer applications. It
was designed for easy use in boats,
laundry rooms, basements, comput-
er areas, sump pumps, or any other
area where the presence of water
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could cause damage or present a haz-
ard. The device requires no installa-
tion; you simply lay it flat, directly on
the areatobemonitored. Then, when
water bridges the contacts on the
back of the WaterBug, the circuit
triggers and sounds an alarm.
$19.95. Address: Winland Electron-
ics, Inc., 418 S. Second St., P.O. Box
473, Mankato, MN 56001,

kool l«-\'st PAVAT-VoN-

Dual-Pulse Generator
(from page 50}

Rotate the PHASE control to a posi-
tion that results in an output pulse.

Return the RANGE switch to the
LINE position and rotate the PHASE
controls as necessary to obtain out-
put pulses. Set S3 (S6) to VARIABLE
and S4 (S7) to SHORT. Slowly rotate
WIDTH control R19 (R33) counter-
clockwise from its fully clockwise po-
sition. Observe that the pulse, which
will be almost equal to the period of
the fully clockwise position, becomes
shorter as the control is rotated coun-
terclockwise.

Set the RANGE switch to its highest
range and the FREQUENCY control to
about the middle of its rotation. Set
83 (S6) to SQUARE and observe the
square pulse output. Set S3 (S6) to
VARIABLE and S4 (S7) to LONG.
Rotate WIDTH control R19 (R33) ful-
ly clockwise and then slowly counter-
clockwise. As you do this, the pulse
width will become narrower and con-
tinue to narrow until it suddenly be-
comes wide again and drops to half
the original frequency. Further coun-
terclockwise rotation will cause the
pulse to narrow again until the fre-
quency drops to a third of the origi-
nal, and so on.

Feed the TRIGGER pulse output at
BP3 into the scope. You should ob-
serve a very narrow positive pulse
with an amplitude of 5 volts. Because
this pulse is very brief, it may be dif-
ficult to observe on the CRT screen.
If your scope has a triggered-sweep
capability, use this pulse to trigger
the sweep while observing one of the
output pulses. Note that the PHASE
control varies the position of the
pulse on the CRT screen.

For details on how to use the Dual
Pulse Generator, refer to the ‘‘ Appli-
cations’’ box.

In Closing

From the foregoing, it should be ob-
vious that this is no ordinary *‘experi-
menter’s”’ instrument. With its two
independently adjustable genera-
tors, it offers a flexibility not usually
expected in an instrument that costs

as little as this one does to build. ME

e e, e e
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Small Boat Radio Communications (from page 37)

municate. The control panel is very
simple, and operation is even easier
than with nonportable radios. This
tiny radio can communicate on 78 US
and International marine channels,
and can receive four weather chan-
nels. Typical users are small-boat
owners, and even larger-boat owners
find them convenient to use as a
back-up for larger radios. It is a
dream for the sailboat enthusiast be-
cause it operates from a rechargeable
nickel-cadmium battery. Regular
output power is 3 watts, and thereisa
1-watt setting for close-in operation.
Channel selection is via a knurled
thumbwheel digital selector, and a
NORM/CH16/WX switch permits a
choice of normal operation, immedi-
ate operation on emergency Channel
16, or reception of weather broad-
casts. A LED indicates proper trans-
mit operation.

CABLE TV
CONVERTER
REPAIR

® ALL MAKES
® ALL MODELS

® 7 DAY TURNAROUND

® FLAT RATE PRICING
BY MODEL

CALL FOR NFORMAT ON
““THE CONVERTER SHOP*’

794 Franklin Lakes Ave
Franklin Lakes NJ 07417
Tel (201) 848 8229
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More elaborate and costly vhf ma-
rine radios provide additional com-
municating convenience. This may
be in the form of a 10- to 20-position
keypad and a programmable mem-
ory bank that permits you to key in a
specific scanning order for as many
stations as you wish to monitor. You
can also establish a scanning priority
to have a desired station override any
scanning routine, time share between
priority stations and emergency
Channel 16, etc.

It is possible to include a direction
finder with your marine radio. One
such system consists of a center LED
surrounded by 36 LEDs arranged ina
circle (Fig. 3). Whenits associated di-
rectional antenna is positioned prop-
erly on the boat, a line between the
center LED and the appropriate LED
on the circle indicates the heading of
the boat. The antenna does not ro-
tate; instead, directivity is controlled
electronically.

When the direction finder is first
turned on, the LEDs in the circle
flash on and off sequentially, giving
the appearance of clockwise rota-
tion. When a signal is received, rota-
tion stops and the single LED that re-
mains on indicates the direction from
which the signal originates.

SSB Marine Radio

A single-sideband (SSB) radio for the
mf and hf marine bands is usually not
as small and compact or as simple to
tune as a vhf radio. Maximum output
power is 150 watts PEP or higher.
The greater power is needed to cover
greater distance and to compensate
for the relatively poor efficiency of
its antenna system (compared to a
vhf installation).

Available antenna space for SSB
operations is limited, especially on a
small boat. Typical antenna length
may fall between 12 and 16 feet as a
function of available space. These
antennas are very short electrically,
compared to the operating frequen-
cies of the sideband radios; so good

WWW americanradiohistorv com

grounding is extremely important
and an antenna coupler is a necessity.
The coupler can be built into the ra-
dio or mounted externally to it. On
larger boats, the coupler is some-
times mounted at the antenna and is
automatically tuned when changing
radio operating frequency of the ra-
dio is changed.

A small SSB marine radio may op-
erate on 32 channels, including eight
channels each on the 2-, 4-, 6-, and
8-MHz marine bands. A simple
switch arrangement permits choice
of channel. This does not mean the
radio cannot operate on other chan-
nels (all channels can be programmed
into memory). A qualified technician
can set up the radio to accommodate
frequency changes for the 32 switch
positions, A larger SSB radio can
permit operation on any frequency
on any of the bands. A liquid-crystal
display (LCD) is usually provided to
indicate the transmit frequency. This
type of radio would be fully frequen-
¢y synthesized and employ micropro-
cessor control with a 16-key pro-
gramming keypad. A typical exam-
ple of such a radio is the Raytheon
Model 1285 shown in the lead photo.
Some units include a receiver tunable
between 100 kHz and 30 MHz.

Modulation modes are selectable
to provide standard reduced carrier,
SSB with partial carrier, and SSB
with full carrier. The last is often use-
ful when a Coast Guard station is try-
ing to take a fix on boat location. Im-
mediate switching to the 2182-kHz
emergency frequency is essential for
all models. Many models have a sea-
watch automatic scanning capability
that permits up to 10 selected chan-
nels to be monitored for calls.

In Closing

There is interesting radio listening in
the coastal areas and from further
out to sea. If you dwell too far inland
to pick it up, make plans to take your
scanner to your shore vacation spot
this surnmer. Be listening! ME
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Portable Gas Detector (from page 55

LEDI and LEDI11 to hold the assem-
bly in place.

Testing and Use

When power is first applied to the cir-
cuit by closing S/, GSI’s heater ele-
ment begins to warm up the sensitive
surface. This display will initially
light, sometimes to full scale, and
then fall back to zero as the sensor
stablizes. This indicates that the sen-
sor isready to use. If during warm-up
LED?2 or LED3 remain on, this is an
indication that the battery is getting
weak and should be replaced.
Testing can be accomplished with
a gas-type cigarette lighter. Simply
press the gas-release button (do not
rotate the spark wheel) and allow the
escaping gas to come into contact
with the gas sensor. If the battery is
fresh and you have properly wired

the circuit, the LEDs should give a
full-scale reading.

Having satisfied yourself that the
Gas Detector is operating as it
should, turn off the power and pro-
ceed to final assembly. Mount the
battery holder on the floor of the
plastic box with machine hardware.
Do the same for the gas sensor’s
socket on the top of the box. Then
carefully align the 11 LEDs with the
holes in the box’s lid and gently press
home. Place a 1” length of plastic
electrical tape over the exposed lugs
of the gas sensor’s socket to insulate
it from therest of the circuitry. Fit the
lid onto the box and secure it in place
with the supplied screws. Finally,
plug GS! into its socket. If you wish,
you can label the LEDs and put the
legend ‘‘Gas Detector’’ onto the lid
with a dry-transfer lettering kit and
follow up with two or three light

coats of clear lacquer to protect the
lettering from scratches.

There are a couple of improve-
ments you might want to incorporate
into your Gas Detector. An obvious
one is to replace the standard AA
cells with rechargeable NiCd cells. If
you do this, itis a goodideato alsoin-
stall an appropriate accessory jack to
obviate the need to remove the cells
for recharging.

Detector sensitivity can be in-
creased by substituting a larger value
resistor for that specified for R/ in
the Parts List. This will cause the
voltage dropped across R/ to be
greater for a given concentration of
gas. If you wish to have both the stan-
dard and the increased sensitivities,
you can install a switch that will allow
you to choose between the 1000-ohm
and larger-value resistors as circum-
stances dictate. ME
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508 Central Ave
Westfield, N.J. 07080
(201) 654-6008

UHF-TV PREAMP

{As teatured in Radio Electronics March/
May articles, 1982)

This inexpenSive antenna mounted pre-
amp can add more than 25 dB of gain to
your system. Lots of satistied customers
and repeat orders or this high qualty ki,
which includes all component parts, PC
BD. Case. Power Supplyand Balun $34 50

FREE LHE ANTLNNA S1TH EYER:” FURCHASE QF
ANY OF THE EQuLOWING PROFEIRIONAL
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Antenna

Isolators prevent:

Computer problems?

4| DONT BLAME
THE SOFTWARE!

Pat. # 4.259.705
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OMPLETE SEY UF ALL 4 COILS. . a.30 S0 QMM TWIN LEAD.Z PC3 INSTALLER'S NYLON 3 o
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N » 2% £7 PREMIUM SHIELDED COA¥IAL CABLE.,
MAY INCLUDE POSITIVE/NEC & ADJUST 13/i.00 ALL COPDS,1IES/BALUN/CONNECTORS, ETC s SAME ISO-2 2 Isolated Socket Banks. 6 Sockets $ 81.95
“8L08 V0L TAGE REGULATOR (DM10st 20/1.00 a5 apayvE 3G, 08 -+ oom e ing
PN2222A (PLASTIC 20/1.00 S TuE S0V JRATTAL . L. L0 Uy -
23308 80 97UF 23V RADIAL (NICAICON) 1.00 I d l G d I l
L e e o | T R R e e
JUMBC RED LED'S-DIFFUSED LENS, PRIME (715 é:f;‘ ?OZE:?NSELZ:;C;M“ o 1SO-3 3 Double Isolated Sockets $122.95
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SATELLITE TV Receiver Breakthrough!
Build your own system and save! Instruction
manuals, schematics, circuit boards! Send
stamped envelope: XANDI, Box 25647, Dept.
30C, Tempe, AZ 85282.

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.

COMPUTERS

APPLE OWNERS: Hard-sided carrying cases
for Macintosh $100, Macintosh and external
drive $130, and I1¢ $100. Send check or money
order, or MC/Visa accepted. Justin Case
Manufacturing Corp., 334 Main Street, Port
Washington, NY 11050 (or telephone 516-
883-2299).

ABSOLUTE lle/llc RESET To the ‘‘old”
monitor ROM. Don Lancaster puts you back
in total control. Capture routines, source

Mart Display Rates: 1" 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.

(All advertisers with PO Box addresses must supply permanent address and telephone
number. Copy is subject to publisher approval.)

Mailing Information: Copy must be received by the publisher by the 20th of the third
month preceding the cover date. Send Advertising material with check or money order to:

h A : code, detailed instructions, bonus book,
Modern Electronics, Classified Department, 76 North Broadway, Hicksville, NY 11801.  $19.95. SYNERGETICS, Box 809-ME,
Thatcher, AZ 85552. VISA/MC. (602)

VIDE(Q Canadian Pay TV and Satellite Descrambler 428-4073.

DESCRAMBLE CABLE and over the air pro-
grams. Details $1, Plans $9.95, Kits $100.70.
Minute Kits, Dept. D, Box 531, Westchester
Sq. Sta., Bronx, NY 10461.

SCIENTIFIC ATLANTA CABLE SYS-
TEMS. New CM-04 descrambler for 8500
series boxes. Receive ALL pay channels. Send
$2.00. Advanced Technology Systems, Box
316, Auburn, MA 01501 (617) 832-2339.

ZENITH SSAVI MANUAL. Original man-
ual used by technicians. Theory of scram-
bling, schematics, parts list, repair. For UHF

Manual. All systems described. Schematics
and construction details included. New
chapter. Reception of pay channels via inex-
pensive dish and probe type microwave anten-
nas in America and Canada. 58 pages. $12.95.
Complete product catalogue 32 (refundable).
Shojiki Electronics Corp., 1327 Niagara St.,
Niagara Falls, NY 14303. C.0.D.’s call
1-800-882-9200.

SATELLITE EQUIPMENT AT DISCOUNT
PRICES. ALL MAJOR BRANDS AVAIL-
ABLE. SEND FOR FREE PRICE LIST.
GALAXY SATELLITE SYSTEMS, PO

CONTROL your world with your computer!
Control up to 48 devices easily. Complete
plans, schematics, programs $9.95. SASE for
more information. B&W Electronics, 3621
Lowden, Kalamazoo, MI 49008

CB RADIO MODIFICATIONS! Increase
channels, range, privacy. Conversion hard-
ware, books, plans, kits, repairs. Catalog $2.
CBCI, Box 31500ME, Phoenix, AZ 85046.

PROTECT your computer and modem from
harmful power surges. Write: UP-TYME

and cable. For speedy delivery send $15.00 BOX 970499, MIAML, FL 33197. Computer Supplies, Dept. MEC75, Box
cash or money order. BAY STATE ELEC- Cable Converters to Scramblers. Lowest 95357, Atlanta, Georgia 30347.
TRONICS, PO Box 263, Accord, MA 02018. Price. Dealer inquiries accepted. Quantity dis- TI-99/4A  Software/Hardware bargains.

PROTECT your VCR from harmful power
surges. Write: UP-TYME Computer Sup-
plies, Dept. ME75, Box 95357, Atlanta,
Georgia 30347.

CABLE and SUBSCRIPTION TV secret
manual. Build your own descramblers, con-
verters—HBO, Showtime, Movie Channel,
UHF. Latest theory, schematics, instructions,
suppliers list. Send $8.95 to CABLETRON-
ICS, Box 30502ME, Bethesda, MD 20814.

counts. FREE CATALOG. P G Video Corp.,
210 Fifth Ave., N.Y., NY 10010.

SATELLITE TELEVISION, Everyones
Guide. $2.50 Money-back guarantee. SAT/
FLORIDA, 2910 SE 19 Avenue, Gainesville,
FL 32601.

HOME Satellite Handbook has everything
you need to know about Satellite Television.
$10.00, SV Box 422, Seaford, New York
11783.

Order Form
Please print in block letters.
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23

24 25

Hard to find items. Huge selection. Fast Ser-
vice. Free Catalog. TYNAMIC, Box 690,
Hicksville, NY 11801.

ELECTRONICS

“BIONIC” EARS. HEAR LEAVES FALL
FROM QUARTER MILE. AUTOMATIC
LEVEL CONTROL FM WIRELESS MI-
CROPHONE. COMPLETE INFORMA-
TIONAL PLANS PACKAGE. BOARD,
MOST PARTS FROM RADIO SHACK.
$7.95 PLUS $1.50 SHIPPING. DIRIJO
CORP., BOX 212, LOWELL, NC 28098.

Picture Flyer lists quality electronic surplus at
low prices. Since 1970. Send for the last 3 is-
sues. Star-Tronics, Box 683, McMinnville,
OR 97128.

FREE PARTS FLYER! EVERYTHING
FOR THE EXPERIMENTER. MARKE-
TECH, 6831 TOTEM BEACH ROAD,
MARYSVILLE, WA 98270.

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.

ELECTRONIC HOBBYIST: You can be-
come a part of our information network,
share your ideas, and have access to unique
and fascinating projects. Send $1.00 and be a
part of the network today. T&K Specialty,
6888 Kent Dr., Baker, LA 70714.

GUARANTEED quality surplus components
for less! Free flyer. Electronix Ltd, 3214 South
Norton, Sioux Falls, South Dakota 57105.
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

TRANSFORMERS LINECORDS | MIKE CONNECTOR| 7 CONDUCTOR REVERBERATION UNIT

= =—(E RIBBON CABLE
%13 @

TWO WIRE
’ 18ga TWO WIR

& 3 ?::)R $1.00 € 5 CONDUCTOR IN-LINE PLUG
5.6 VOLTS @ 750 MA . AND CHASSIS MOUNT JACK
6 VOLTS @ 150 MA THREE WIRE m:%tgg:rsgug SAME AS
12VCT/@/200 MA 8 FOOT 18ga THREE wiRe | GHYCiERvr T 12CL5M
18 V. @ 650 MA .
18 VOLTS @ 1 AMP

$2.00 EACH
24 VOLTS @ 250 MA METER

24VCT @1 AMP MULTI-SWITCHES
3 STATION
WALL

NON-INTERLOCKING
TRANSFORMER

3-2PDT SWITCHES.
EACH OPERATES
ALL ARE 115 VAC
PLUG IN

120 volit

primaries $7.50 EACH

ACCUTRONICS COIL SPRING TYPE UNITS. USED IN
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY
SOUND EFFECTS. INPUT IMPEDANCE 8 OHMS, OUTPUT
IMPEDANCE 2250 OHMS. 41/" x 16%/4" x 15/:6"

SOUND AND VIDEO MODULATOR
' FOR T.I. COMPUTER

T.t. # UM1381-1. DESIGNED FOR USE
WITH 7.1, COMPUTERS. CAN BE USED WITH
VIDEO SOURCES. BUILT-IN A/B SWITCH
CHANNEL 3 OR 4 SELECTION SWITCH.
OPERATES ON 12 vDC. HOOK UP DIAGRAM

INCLUDED.
$10.00 EACH

48 KEY ASSEMBLY FOR
T.I. COMPUTER

NEW TEXAS INSTRUMENTS
KEYBOARD. UNENCODED.
48 S P.S.T. MECHANICAL
SWITCHES TERMINATES
TO 15 PIN CONNECTOR
SOLID METAL FRAME 4" X 9

$6.50 EACH 2 FOR $11.00

120V INDICATOR
W=
NEON INDICATOR. RATED

120V 1/3 W. MOUNTS N
5/16" HOLE...RED LENS

SPECTRA-STRIP RED MARKER
STRIP. 28 GA STRANDED WIRE.
$5.00 PER ROLL (100 FT.)

2K 10 TURN

MULTI-TURN POT

ﬁ/ \y,j +IOD 537761
$5.00 EACH
ROTARY SWITCH
1POLE
6 POSITION

1va” DIA x 1%2" HIGH

75¢ EACH
10 for $6.00

PUSHBUTTON
POWER SWITCH

A m
] ,V—d
DOUBLE POLE POWER SWiTCH

PUSH-ON, PUSH-OFF
$1.00 EACH

MINI-PUSH BUTTON
SPST MOMENTARY
NORMALLY OPEN
1/4" BUSHING
35¢ EACH
10 FOR $3.25
100 FOR $30.00
SPECIFY COLOR
RED. BLACK. WHITE
YELLOW

W THIS 2-1/4"

i1 SQUARE METER
MEASURES

J0-15 vOC.

$4.50 EACH

SUB MINFI,ATURE

INDEPENDENTLY,

132" BETWEEN
MOUNTING CENTERS.

$1.75 EACH

[
$2.00
$3.50
£8.50
$5.00
$3.00

4VDC @70 MA

6 VAC @ 500 MA
6VDC @ 750 MA
9VDC @ 500 MA
9VAC @1 AMP

12.5 VAC @ 265 MA
17 VAC @ 500 MA
24 VAC @ 250 MA

5 STATION
INTERLOCKING

MADE BY ALPS ‘\t N

3.2PDT AND . %{,ﬁ

2.6PDT N

SWITCHES ON FULLY

INTERLOCKING ASSEMBLY
3% BETWEEN

MOUNTING CENTERS
$2.50 EACH

5 STATION
NON-INTERLOCKING

SAME AS ABOVE. EXCEPT
EACH SWITCH OPERATES
INDEPENDENTLY,
$2.50 EACH

SOLDER TYPE SUB-MINIATURE
CONNECTORS USED FOR
COMPUTER HOOK UPS

DB-15PLUG $2.75
DB-15 SOCKET

DB-15 HOOD

DB-25 PLUG

DB-25 SOCKET

DB-25 HOOD

“PARALLEL”
PRINTER
CONNECTOR

SOLDER STYLE

36 PIN MALE

USED ON

“PARALLEL"

DATA CABLES
$5.50 EACH

1.D.C. MALE

SAME AS ABOVE.

EDGE
CONNECTORS
s
ALL ARE .156" SPACING
10 PIN EDGE
CONNECTOR
TRW #50-10A420  $2.00 EACH

st 77

75¢ EACH
10 FOR $7.
100 FOR $65 00

GEL CELL
BATTERY

22/44 TIN
P.C. STYLE: NO MOUNTING EARS
$1.50 EACH 10 FOR $14.00

22/44 GOLD
PC. STYLE $2.00 EACH
10 FOR $18.00

28/56 GOLD

28/56 GOLD PLATED CONTACTS
156 CONTACT SPACING

$2.50 EACH 10 FOR $22.00

// ==
WILL

=TT SRS pRESS
FITON
STANDARD

RIBBON CABLE

$2.50
$4.00
$3.00
SPRING LEVER
TERMINALS
WO COLOR -
cooeD ' 2
TERMINAL
onastoroy |- BNE
23/4 334 i
BAKELITE PLATE 2
GREAT FOR SPEAKER ENCLOSURES
OR POWER SUPPLIES
$1.00 EACH 10 FOR $9 00
TI SWITCHING POWER SUPPLY
Tl = 1053214-2
COMPACT, WELL REGULATED SWITCHING
POWER SUPPLY DESIGNED T0 POWER TEXAS
INSTRUMENTS COMPUTER EQUIPMENT e’
INPUT. 14VAC- 25. VAC AT 1A
OOTPOT] IEVDE b oun 12 VOC @ 2.6 AMP HOUR
~ SVDC AT 200MA
X 4" x 1% $5.00 EACH

5 3/8" X 2 1/4'" x 3 3/4"
$25.00 EACH

TALOG s FREE!

H
SLIDE f POTS L.E.D'S
= STANDARD JUMBO
DIFFUSED
RED 10 FOR $1.50
GREEN 10 FOR $2.00
YELLOW 10 FOR $2.00

FLASHER LED
5 VOLT OPERATION
l"| RED JUMBO SIZE
$1.00 EACH
BI POLARLED
2 FOR $1.70

LED HOLDERS
TWO PIECE HOLDER g
FOR JUMBO LED
10 FOR 65¢ 200 FOR $10.00

CLEAR CLIPLITE
HO

DER
ﬂ MAKE LED A FANCY
L

INDICATOR. CLEAR
3 1/2"

SIZE: 4%"

13.8 VOLT REGULATED
POWER SUPPLY

THESE ARE SOLID STATE FULLY REGULATED
13.8 vDC POWER SUPPLIES. ALL FEATURE
100% SOLID STATE CONSTRUCTION, FUSE
PROTECTION, L.E.D. POWER INDICATOR.

2 AMP CONSTANT, 4 AMP SURGE .
UL LISTED $18.00 EACH

DC CONVERTER

COMPUTER
GRADE
CAPACITORS

2,000 mfd. 200 VDC
13/4"DIA. = 5" HIGH

SOLID STATE RELAY

HEINEMANN ELECTRIC
=101-5A-140— 5 AMP
CONTROL: 3-32vDC

LOAD: 140VAC 5 AMPS "]J
SIZE: 27X "X %" HIGH

$5.00 EACH 10 FOR $45.00

MINIATURE
6 VDC RELAY
SUPER SMALL
SPDT RELAY;

100K linear tape
2" LO
15/8" TRAVEL 75¢ EACH
500K linear taper
27/8" LONG
13/4° TRAVEL  75¢ EACH
DUAL 100K audlo taper
3 1/2" LONG
2 1/2" TRAVEL. $1.50 EACH

CRYSTALS

CASE STYLE HC33/U

COLORBURST
3579,545 KC

$2.00

3,600 mfd. 40 VDC
13/8" DIA. x 3 3/4” HIGH

$1.00

1N4148

SPECIAL /;,;

45" SPACING PC. LEADS ,% T  GOLD COBALT
1000 FOR $10.00 CONTACTS

10,000 FOR $385.00 RATED 1 AMP AT 30 VOC:

HIGHLY SENSITIVE. TTL

DIRECT DRIVE POSSIBLE.

KEY ASSEMBLY OPERATES FROM 43 TO

5 KEY 6 V. COIL RES. 220 OHM

13/16" x 13/32" x 7/16”
AROMAT # RSD-6V

$1.50 EACH 10 FOR $13 50

13 VDC RELAY

CONTACT: SPN.C
10 AMP @ 120 VAC
ENERGIZE COIL TO
OPEN CONTACT
COIL: 13 VDC 650 OHMS
SPECIAL PRICE $1.00 EACH

4 PDT RELAY
» 14 pin style
» 3 amp contacts
=24 volt d.c or
120 volt a.c. coil
* Used but fully tested
$1.70 EACH

6,400 mtd. 60 VDC
13/8"DIA. x4 1/4"HIGH $2.50
31,000 mfd. 15 VDC

13/4"DIA. - 4" HIGH iz

$3.50 EACH

$2.50

DESIGNED TO PROVIDE A
STEADY =5 VDC @ 240 MA
FROM A BATTERY SUPPLY
OF35T0625V

72,000 mfd. 15 VDC
2"DIA. x4 3/8"HIGH $3.50
$1.00

- EACH

CONTAINS 5 SINGLE-POLE
NORMALLY OPEN SWITCHES
MEASURES 3 3/4" LONG

185,000 mfd. 6 VDC

21/2"DIA. x 4 1/2" HIGH 4 FOR $1.00

$1.50
EACH

TRANSISTORS

4 FOR $1.00
3FOR $1.00
4 FOR $1.00
3FOR $1.00
3FOR $1.00
3FOR $1.00

21/16"X11/16"X $1.50
1

/
11/16" HIGH.

CLAMPS TO FIT CAPACITORS 50¢ en.

$1.00 EACH
METAL OXIDE ﬁ
MINIATURE TOGGLE SWITCHES
ALL ARE RATED 5 AMPS @ 125 VAC

VARISTOR

S.P.D.T. S.P.D.T. S.P.D.T.

{on-off-on)

SOLDER LLG

TERMINALS

$1.00 EACH

10 FOR $9 00

100 FOR $80.00

2N706
2N2222A
PN2222
2N2904
2N2905
2N2907

8 OHM

IMPEDANCE

FULL RANGE

SPEAKER

8 OZ MAGNET

4" DIAGONAL
MOUNTING CENTERS

$2.50 EACH
10 FOR $20 00

SOLID STATE
e\ BUZZER

STAR #SMB-06L
vDC

POPULAR GE # 130LA10A
VARISTOR. 5/8" DIAMETER
$1.25 EACH
(on-on) (on-on)
SOLDER LUG
TERMINALS

$1.00 EACH
10 FOR $9 00
100 FOR $80 Of
S.P.D.T.
{on-on)
PC. LUGS

CONTAINS 6 SINGLE-POLE
NORMALLY OPEN SWITCHES.
MEASURES 4 1/4” LONG.

8 " P.A. SPEAKERS

C.7T.S. MODEL 8B3079 $5.00 EACH

8 CHMS COIL

3.0 OZ FERRITE MAGNET

TYPICAL RESPONSE RANGE:
100 - 10,000 HZ.

10 FOR §7.00
S.P.D.T.
{on-off-on) {i

NON-THREADED
BUSHING

D.P.D.T.
{on-on)

SOLDER LUG
TERMINALS

CASE OF
8 SPEAKERS
$32.00

POWER RATING 15 WATTS MAX.
ORILLED TO MOUNT LINE
MATCHING TRANSFORMERS.,
TOLL FREE ORDERS ONLY
1-800-826-5432
(ORDER ONLY)
(IN CALIFORNIA: 1-800-258-6666)
ALASKA. HAWALI,
OR INFORMATION
{213) 380-8000

specify coil voltage
LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 50¢ each

PC STYLE
75¢ EACH
10 FOR $7 00

ier
w

100 FOR $80 00

ALL ELECTRONICS CORR

905 S. VERMONT AVE. P.0. BOX 20406
\) 6228 SEPULVEDA BLVD. VAN NUYS, CA 91411

LOS ANGELES, CA 90006

CIRCLE 56 ON FREE INFORMATION CARD

WAAA-americantadiohistorn.com

$2.00 EACH Q% )
10 FOR 51900 B¥

100 FOR $180 00

TTL COMPATIBLE.
$1.00 EACH
10 FOR $9.00

QUANTITIES LIMITED
MINIMUM ORDER $10.00 ﬁ
USA: $§3.00 SHIPPING

FOREIGN ORDERS:

INCLUDE SUFFICIENT
SHIPPING
CALIF. RES. ADD 6 1/2%
NO C.0.D.!

-
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&'-'. SPEAKER cmmsl'l'&
™) 1001 bargains in electronics. Save @
up to 50% call toll free 1-800-346-
2433 for ordering only. Order by
VISA/IMC/AMX. No COD's. Missouri,
Alaska, Hawaii call 1-816-842-5092,
or write McGee Radio, 1901 McGee

, K.C., MO 64108. Postage for
catalog $1.00.

olololololololo&

= ; Quality Microwava TV Antennas

£ Muiti-Channel 1.9 to 2.7 GHz

. 40dB Gain True Parabolic 20 Inch Dish

& C lete Sy $84.95 (Shippingincl.)
: Dealevshlps Qty. Pricing, Replacemenl Parts

Phillips-Tech Elactronics

: s P.0. Box 34772 « Phoenix. AZ 85087

LIFETIME  (602) B47-7700 (8300 Creditalt phone orders!)

WARRANTY MaslerCard o Visa o COD's

PANASONIC ZENITH GE SYLVANIA
QUASAR MAGNAVOX RCA SHARP
HITACHI PHILCO SANYO SONY
SAMSUNG SAMPO MGA TOSHIBA
GOLDSTAR EXACT ORIGINAL PARTS
FOR TV AND VCR. CALL NOW 800-874-
1765 NY ONLY 800-874-1764.

KITS! Sound effects generator, capacitance
meter, C64 drum machine, stereo scratch fil-
ter, and more. Semi-assembled and tested.
Free literature. GRAYCO, 1024 Lancer, San
Jose, CA 95129.

Automeotive radio replacement parts. Delco,
Ford Chrysler, Panasonic, etc. Laran Elec-
tronics, 3768 Boston Rd., Bronx, NY 10469
(212) 881-9600; NY State: 800-446-4430; Na-
tional: 800-223-8314.

FOR ORGANS

Solid state with controis for rever-
beration and room size.
EVERY ORGAN SHOULD
OWN ONE. Send for free flyer—
DEVTRONIX ORGANS, INC.
6101 WAREHOUSE WAY
SACRAMENTO, CALIFORNIA 95826

7 MILLION TUBES
FREE CATALOG

Includes all Current, Obsolete, An-
tigue, Hard-To-Find Receiving,
Broadcast, Industrial, Radio/TV
types. LOWEST PRICES, Major
Brands, In Stock.

UNITY Electronics Dept. ME
P.O. Box 213, Eiizabeth, NJ 07206

COMMUNICATIONS

COMMUNICATIONS plans, kits, books.
1750 Meter transceivers, AM/FM broadcast
transmitters, ham/CB amplifiers, surveillance
bugs,much more! Catalog $1.00. PANCOM,
Box 130-ME2, Paradise, CA 95969.

MacPAINT™ SCHEMATICS PACKAGE
—A complete library of all 74HCOO series
CMOS integrated circuits in two sizes, along
with bunches of other electronic symbols and
schematic drawing aides. $23.50. SYNER-
GETICS, Box 809-ME, Thatcher, AZ 85552.
VISA/MC. (602) 428-4073.

POLICE Descramblers for Scanners, tele-
phone devices, etc. Free Catalog. Krystal Kits,
P.O. BOX 445, Bentonville, Ark. 72712.

dhmal]

MISCELLANEOUS

MacPAINT™ PRINTED CIRCUIT
LAYOUT PACKAGE Kiss tape and dots
goodbye forever. Faster, much more accurate,
cheaper, far more fun. New Don Lancaster
package gives you professional results every
time. Diskette and bonus book, only $23.50.
SYNERGETICS, Box 809-ME, Thatcher, AZ
85552. VISA/MC. (602) 428-4073.

ENTERTAINING? Advertising? Dazzle ’em
with light displays activated by our reasonably
priced professional quality Color Organ and
Light Chaser controllers. Design Speciaity,
Box 1995, Huntington Beach, CA 92647.

LEARN TELEVISION BASICS. Perfuselyil-
lustrated text teaches television basics, includ-
ing color and special circuits, in €asy to under-
stand language. Includes construction proj-
ects too. $6.50 postpaid by Aptron Labora-
tories, Inc. P.O. Box 323, Bloomington, IN
47402.

CASES: Carrying, Shipping, Special-pur-
pose. Stock . . . Custom. For more informa-
tion, contact Justin Case Manufacturing
Corp., 334 Main Street, Port Washington, NY
11050.

Telephone privacy! Eliminates unwanted
ringing. Know who’s calling before you an-
swer. Simple details $3.00. A.C.T., Suite 193,
2442 NW Market, Seattle, WA 98107.

CORRESPONDENCE to Asia for lasting re-
lationship. Free Information. AAWS-ME,
Box 2777; Orcutt, CA 93455-0777 Tel. No.
805-937-5230.

1 2 3 4 5 6 7 8
13 14 15 18 17 18 19 20
25 26 27 28 29 30 31 32
37 38 39 40 41 42 43 M
49 50 51 52 53 54 55 58
61 62 63 b4 65 88 67 68
73 74 75 78 77 78 719 80

85 86 87 88 89 90 91 92

ELECTRONICS

76 N. Broadway, Hicksville, NY 11801

FREE INFORMATION SERVICE

For further information on products, dealers, or literature
inthisissue, circle the appropriate numbers below. Be sure
to include your name and address before mailing.

o 1 1 12 CHANGE OF
1 1

21 2 23 ADBRESS

33 34 33 38

45 48 47

57 58 59 60

@ 70 71 72

81 82 83 B84
93 94 95 98

MODERN ELECTRONICS
76 N. Broadway, Hicksville, NY 11801

Planning to move? Please let us know six weeks in advance so
you won't miss a single issue of MODERN ELECTRONICS
Attach old label and print new address in space provided. Also

include your mailing label whenever you write concerning your

97 98 99 100 101 102 103 104 105 108 107 108 subscription to ensure prompt service on your inquiry.

109 110 111 112 113 114 115 116 117 118 119 120

129 122 123 124 125 126 127 128 129 130 131 132
133 134 135 138 137 138 139 140 141 142 143 144
145 148 147 148 149 150 151 152 153 154 155 156 ATTACH LABEL HERE
157 158 158 160 161 162 1683 1684 165 168 187 168
1890 170 171 172 173 174 175 178 177 178 1719 1680
Insert issue date here -
(month) (year) PLEASE PRINT
(must be completed to process) NAME
Name ADDRESS
Company Name CITY STATE
Address
dd DATE_____ 2P
City State Zip
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Hawaii, Canada and Mexico *

WHEN ORDERING BY PHONE, CALL 1-800-344.4538 (AK. call 218-881-6674). BY MAIL SEND YOUR OROER TO: DIGHKEY. P.0. Box 677, Thief River Falis. MN _56701.
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PRODUCT EVALUATIONS ...

“PC Spooler i (from page 18)

Wall plug
transformer
{9V dc)

Regulated
(5V dc)
Input 16K/64K Output [

Computer .
e interface

dynamic memory

. Printer
interface | g

8 ADDRESS
I LINES

1

4 CONTROL
LINES

8749 microcontroller

i

o
-~
Clear memory .‘,\ Stoppr{:t?rs:;me
{switch) Memory activity (switch)
(LED)

I

Functional block diagram of PC Spooler shows all input and output lines.

ory. Printing will start with the next data
sent to the PC Spooler by the computer.

Each timeinput datais written to mem-
ory, the MEMORY ACTIVITY LED is illumi-
nated, indicating communication be-
tween the computer and the PC Spooler.

Output data is presented to the printer
through the output interface. The print-
er-busy line is tested. If disabled, a nega-
tive data strobe is generated by the PC
Spooler, and busy is again checked.
When clear, the next data in memory is
transmitted to the printer.

Conclusions

The PC Spooler performed flawlessly.
It’s dumb, of course, in the sense that it
doesn’t have some of the programmable
features of more costly ‘‘intelligent’’
printer buffers, such as choosing number
of copies desired, formatting and graphic
dump commands, memory-remaining
readout, and so on. Nonetheless, it does
its work well at a very low cost.

92 / MODERN ELECTRONICS / July 1985

The unit is limited to use with parallel-
interface printers, of course, which wipes
out you RS-232 serial-interface printer
owners. Nor does it offer great memory
storage capacity or expandibility in that
direction. Just as waiting for a comput-
er’s output to complete its feed to a print-
er before being able to peck away at the
computer’s keyboard becomes an irritant
after a while, even of only a few minutes,
so does limited buffer memory become
bothersome if you regularly work on
large manuscripts.

Accordingly, the PC Spooler isn’t for a
novelist’s use. But if you typically work
with a more limited number of pages that
have to be printed, don’t care much about
fancy graphics and other niceties, then
this unit is most useful and about aslowin
price as you can get at $99. If you’ve got
the extra $40, though, the 64K version
would be more desirable because you’ll
surely grow into it quickly.

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

COMPLETE TELEPHOME PROCUCT ANALYZER. A total
self-ccntained sysem for diagnost ¢ tasting,
servicing anc calikration =f corded ard cord-
less tel2phon=s, answering machines and auto-
matic dialess. Zerforys every test you'li ever need
to test and rezair =w phone product including
verification of pulse and rouch-tone numbers,
measurement of frequency error and modula-
tion deviation MODEL 4050 $1695

MODEL 1050 $1695

MODEL %045 $395

TELEPHONE FRODAACT TESIER. For in-store con-
sumer of service uze. Tests handset cord. phone
line cord, dizl/rec al functions, voice cnd dial
numbzar leve ¢, ring functicn and voice qguality of
corded and zordiess phones, answering ma-
chines and cutomafic did=rs. MODEL 1345 $395

CORDLESS TELEPHONE T=STER rovides full servic-
ing and calibration capabilitv tor base and port-
able phone units. All rf test and measurement
functicns. Replaces excensive FM generators ard
modu ation monitors. yet ca2rforms alt tests re-
quirec for cordiess pnone svstem analysis ard
repair. including "ull freguency testing and align-
ment. Senerates all prior and recentiy approved
frequencies. MODEL 4047 $895

MODEL 1047 $895

MCDEL 1042 $19.95

TELEPHONE LINE ANALYZER. Quickly identifies a
problem as exteal crin the Dnone itself. Tests for
condiion of external phone line, phone line cord,
ring and line voliage levels ard polarity. Easy t2
use, nD batteries or externa’ Dower needed.
MODEL 1042 $19.95

These tes? nstrments cover every cossible leve! of service raquired fcr felephor= products. They
are equals uss ul for yraining. Th= irstructicn monua.s provrded offer 3 comprehensive course of
traning fo- serv"ce personnel and students. Ca'lyour nearest B&K-PRECISION distrioutor for off-the-
shelf-delivery o- additiznal informat.on—or contact B&K-PR=CISION.

- DYNASCAN
» X PRECISION CCRPCRATION
6460 West Co-tland Street « Chicaco.lllinois €0635 + 312 883-908~

ternationa: Sates 63460 N Corlland St . Chicago IL 60635
Canaaian Sales Atlas Eie=tromcs Ontario
South a eiral American Saes Empire Exporiers Plainview NY “1803

CIRCLE 54 ON FREE INFORMATION CARD



www.americanradiohistory.com

TEFK

" D013A/2215A/2235
. DUAL TRACE OSCILLO

OPES

THE ANSWER

BY ANY MEASURE

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

The industry Vertical sys- Perform delayed Front panel laid
standard in CRT Display controls tem provides sweep measure- Stable hands-off | out by function
performance. are fiexible and measurement ments accurately | triggering. P-P for ease of use.

Crisp, easy-to-
read, bright CRT;
14kV accelerating
potential, provides
high writing rate
and small spot
size. Full size 8x10
cm display for
measurement
accuracy.

easy to use. Sep-
arate intensity
controls reduce
blooming in alter-

Focus tracking
minimizes control
adjustment and
BEAM FIND elimi-
nates confusion.

nate sweep mode.

assurance. Flat
transient response
and high accuracy
ensures true
reproduction of
your signals. Fast
risetime and high
bandwidth is well
suited for a variety
of measurement.

and easily. Both
sweeps can be
displayed alter-
nately making dif-
ferential measure-
ments easy and
accurate (1%)

An interlocking
SEC/DIV control
simplifies set-up.

AUTO detects sig-
nal peaks, then
sets the trigger
level for you. Dis-
play asynchronous
signals using
VERT MODE trig-
gering. Indepen-
dent TV field and
line selection

Color coding aids
the user in opera-
tion. Functions
and modes are
placed logically.
All nomenclature
is clearly labeled,
and protected
behind a scratch-
less Lexan surface

g r ~

Our direct order line gets
you the industry’s leading
price/performance portables...
and fast answers from experts!
The 60 MHz single time base delay
2213A, the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliability and affordability, plus the
industry's first 3-year warranty*

on labor and parts, CRT included.

The cost: just $1275 for the
2213A, $1525 for the 2215A,
$1750 for the 2235.1 Even at
these low prices, there's no
scrimping on performance. You

have the bandwidth for digital

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

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

- .
L K
= .
.

1-800-426-2200

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

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

In Oregon, call collect:
(503) 627-9000.

Or write Tektronix, Inc.
P.O.Box 1700
Beaverton, OR 97075

Tektronix:

COMMITTED TO EXCELLENCE

Copyright © 1985, Tektronix, Inc. All rights reserved. #TTA-439-3. tPrice F.O.B. Beaverion, OR. *3-year warranty includes CRT
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