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o) The DX1000 makes
tumng in London

as easy as dialing a phone.

Direct access keyboard tuning
brings a new level of simplicity
to shortwave radio. With the
Uniden® Bearcat® DX 1000, dialing
inthe BBC in London is as easy as
dialing a telephone. And you can
switch from the BBC to Peruvian
Huayno music from Radio Andina
instantly. Without bandswitching.
Featuring the innovative micro-
processor digital technology made
famous by Uniden® Bearcat” scan-
ner radios, the DX 1000 covers I‘ﬂ
10 kHz to 30 MHz continuously, {
with PLL synthesized accuracy. But
as easy as it isto tune, it has all
the features even the most sophis-
ticated “DXer" could want. 10 1
memory channels let you store
favorite stations for instant recall
—or for faster “band-scanning”
during key openings. The digital
display measures frequencies to

1 kHz, or at the touch of a button,
doubles as a two time zone, 24-
hour digital
quartz clock.
A built-in timer
wakes you to
your favorite
shortwave sta-
tion. Or, it can be programmed to
activate peripheral equipment
like a tape recorder to record up
to five different broadcasts—any
frequency, any mode—while you
are asleep or at work.

The DX 1000 also includes
independent selectivity selection
to help you separate high-powered
stations on adjacent frequen-
cies. Plus a noise blanking
system that stops Russian pulse
radar interference.

There's never been an
easier way to hear what the world

CIRCLE 8 ON FREE INFORMATION CARD
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has to say. With the Uniden
Bearcat® DX 1000 shortwave
radio, you have direct
access to the world.

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

Frequency Range: 10 kHz to 30 MHz continu
ously Tuning: Direct keyboard entry, selectable
3 or 24 kHz per revolution knob tuning. or manual
step tuning in selectable 1-99 kHz steps. Sensi-
tivity: 1.0 4V AM, 05 uv CW/SSB/FM. 16-30
MHz Image and IF Rejection: 70 dB or more
Memory: 10 frequency capacity. Frequency
Stability: Better than 100 Hz after warm-up
Modes: AM/LSB/USB/CW/FM AGC: Select-
able Fast/Slow retease times. Filter Bandwidths:
2.7 kHz, 6 kHz and 12 kHz. Filter Selection
Independent of Mode.

uniden

Uniden* Corporation of America,
Personal Communications Division
6345 Castleway Court,
Indianapolis, IN 46250
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AM LSB USB CW  FM
DX 1000 ;

COMMURICATIONS RECEIVER

KEY ODWL STEP MEMO SET PGM'IIN: 0oHz| 1 2

138 oW M MANUAL

DD DD D

g

3335353 M -
2333

© 1984 Uniden Corporation of America.



www.americanradiohistory.com

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

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

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

This free booklet
explains the
Grantham B.S.

Degree Program, en‘velope or
offered by inde- paste on
pendent study to posta’
those who work

card.

in electronics.

and mail in

Do You REALLY Want to Make More Money?

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

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

ELECTRONICS

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Independent Home Study

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

Recognition and Quality Assurance

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

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

Grantham College of Engineering M-1-85
10570 Humbolt Street, Los Alamitos, CA 90720

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

|
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|

|

\
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City State Zip
]
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H— 6 MODELS* ESTO 1.3 GHZ

CERTIFIED CALIBRATION . METAL CASES * LS! CIRCUlTRY
wITH NO CUSTOM ic’s - AC/DC OR BATTERY
OPERATION 3 PRECISION TIME BASES ° EXCLUSlVE LED
BAR GRAPH SIGNAL STRENGTH INDICATOR
ON MODELS 8010-S & 8013-5
MADE IN USA

L et oo,
NI-CAD TIME BASE OPTIONS
MODEL PRICE BATTERY #TCXO-BO #OCXO-BO
PR = OﬂON _’_:0'.1_ PPM +0.05 PPM
#K-7000- C $150. $25. N/A N/A
#7010-5/(:00 MHz $235. $25. $75. N/A
#7010-5/1 GHz $310. $25. $75. N/A
#8007-S $350. $60. $75. $125.
#8010-S $435. $60. $75 $125.
#8013-S $499. $60. S5t $125.

TIME BASE MAX RESOLUTION

S‘A&DES'GN - MMM
p—

|

K-7000-AC b
600 MiHz 140.0 M2 Y PPWV-ICKO
8007-S
+4 PPM-TCXO
! =08 pet-TCXO |
* AVALABLE OFTION
ACCESSORIES
2 __.,,,—/__—,_,__,,— = -_,_,_.,/,,_,_,/ oL == e A=
LFM-1110 Measure audic fequencies taster with increased p-100 Direct 50 Ohm probe - $18.
resolution Multipties 10W frequency signals by 10,
100 or 1000 Built in Jow-pass filtering and signal p-101  LOWP3ss probe. Attenuates
amplification. (Fictured 3rd from fop} - $150. RE frequencies .-~ $2

AP-8015-A 1-1300 MHZ preamplifier for reading extremely oW p-102 Hi-Z probe. General usage:
Jevel signals Compact aluminum enclosure can be 2X attenuation .- $20.
coupled directly 1O BNC input connector on counter.

cc-70 carry case, small, for

supplied with AC adapter, can also beé powered

from accessory power output O OXX-S series K.7000AC, 70105 -~ $10-
front panels 75 dB gainto 1GHz, 10 dB gain at r ]
L2 s e o 4k e G e B fox B0,

TA-100 RF pick-up antenna, te\escope—swivel elbo - --- $12.

CALL FACTORY TOLL FREE

1-800-327-5912

ROM FLORIDA (30%) 771-2050/1
TELEX

514849 - (
ﬁ DPTDeIe:tronics i

5821 M.E. 14th Avenu€ Ft. Lauderdale, Florida 33334
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W EDITORIAL |/

Many readers have expressed interest
in writing articles for Modern Elec-
tronics, while some have submitted
manuscripts for our review. It’s like-
ly, too, that more of you have the
same thought. Here, then, are guide-
lines for submitting editorial matter
to enhance your chances of accept-
ance and also make our job easier.
First, it is best not to write an arti-
cle before inquiring whether or not
we’re interested in the subject to be
covered. Therefore, it makes sense to
contact the editor or managing editor
at Modern Electronics, 76 N. Broad-
way, Hicksville, New York 11801,
with a brief summary of your pro-
posed article and some information
concerning your technical back-
ground. If the proposal is a construc-
tion project, you should also include
a schematic or block diagram and an
estimated cost to build the device.
The rewards for authoring an arti-
clecan be great. They include money,
ego satisfaction, a sense of fulfill-
ment in sharing your knowledge and

experience, and advancing one’s
career.
The Manuscript

If you don’t want to be struck by
lightning, do not send a manuscript
to more than one magazine at a time.
Our usual turnaround time is only a
few weeks. If a manuscript is re-
jected, then you’re free to send it to
another magazine. Be sure to include
a stamped, self-addressed envelope
to ensure safe return of your material
should the article not be accepted.

A manuscript must be typed on
white 82 "x 11" paper, and double-
spaced, of course, with at least one-
inch margins all around. Computer
printer type is fine so long as a coarse
dot-matrix is not used and a fresh rib-
bon is employed.

The article’s title, subhead, and
the author’s byline name should start
about one-third down the first page.
Accordingly, the main body of the

Author! Author!

article would start around the middle
of the first page. Paragraphs should
be indented with four or five spaces.

The first page should have your
full name, address, telephone num-
ber, and social security number
(needed by Federal law in order for us
to make payments) at the top-left
corner. Pages should be numbered
consecutively, too, whether at the
bottom or top of each page. It’s best
to identify each succeeding page of
the manuscript with an abbreviated
title or last name at the top-left cor-
ner of the sheet. .

Construction projects should in-
clude a parts list, as well as a source of
supply for uncommon components,
if any.

Article Length

Typically, three full pages of typed
material fill one printed page in the
magazine, without illustrations.
There is no specific length required
for an article, though shorter articles
—two to three printed pages—are in
greater demand. So the size of an ar-
ticle is up to you, the writer. One
should write tightly, though, without
extraneous thoughts, and material
should be interesting, to the point,
and, naturally, accurate.

Hllustrations

Photographs and drawings are espe-
cially welcome adjuncts to a manu-
script. (They also earn extra pay-
ment.)

We’ll accept glossy black-and-
white prints as well as color slides or
transparencies. In any event, pictures
should be sharply focused and not
have irrelevant objects detracting
from the subject. Keep in mind that
manufacturers are good sources for
photographs of their products.

Drawings should be neat and easy
to read. Modern Electronics has
drawings and schematics redone to
its specifications. Foil patterns and

component-side drawings should be
supplied with construction projects.
It would be helpful if key voltages
were noted on construction-project
schematics.

A working model of a construction
project must be sent to us for inspec-
tion and possible photography. It
will be returned to the author as soon
as we’re through with it.

Captions should be keyed to
photographs and drawings. A separ-
ate captions page is suggested. Where
drawings and schematics are dis-
cussed in the text, the illustrations
should be keyed with figure num-
bers. In general, figure numbers are
not applied to photographs.

Avoid using felt-tip pens to write
on backs of photographs. They
sometimes ‘‘bleed’’ through. Ball-
point pens should not be used, either,
since impressions often go through
the print and mar the picture. Also,
don’t write on a piece of paper while
itisatop a photograph. A grease pen-
cil can be used for marking purposes,
though typing information on a piece
of paper and taping it to the back of a
photograph is best.

Finally, photographs should be
protected by flat cardboard when
mailing. Additionally, the envelope
should be marked ‘‘Photographs—
Do Not Bend!”’ as a hopeful caution
to postal workers.

Editorial Approach

Since Modern Electronics covers the
consumer electronics and personal
computer gamut, there’s a wide
choice of subjects to write about:
audio, video, computers, communi-
cations, circuitry, electronic devices,
and general home/auto electronic
products. Article categories break
down to feature, tutorial, equipment
review, and construction project.
As a technically oriented publica-
tion, we are interested in technical in-
sights to circuits and equipment, na-

e b e e e ————___ _— — e e e e o o — ————— — =
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turally. How it works is of primary
importance. This includes tracing
circuit operation, and lucid descrip-
tions on theory and practice. Put
yourself in the reader’s place and
don’t assume he knows all the funda-
mentals; some may, some may not,
so cover it all with as little jargon and
math as possible.

““Hands-on”’ experiences that will
help readers are very desirable, espe-
cially those little tricks that can re-
duce component count or enhance
the utility of a piece of equipment,
practical work with new test instru-
ments or other equipment, etc.

Writing should be as clear and
grammatically correct as possible, of

course, but technical knowledge,
depth, and shared experience are
more important. Our editors are
more than willing to clean up copy.

Looking forward to working with
you budding writers out there.

W/W

W LETTERS |/

Vincula Trouble
You made some mistakes on equations in
my article, ‘‘Circuit Design From
Scratch” (Nov. 1984). On page 60, the
lower equation in column 1 should read
“C=AB+AB+AB.” In column 2 of
the same page, replace the formulas label-
ed 1 through 6 with the following:
X+XY=X+Y
CXY=X+Y
. X(Y+2)=XY +XZ
X+X=1
X+XY=X+Y
 X+Y=XY
and change the immediately following
equation in the same colum toread “‘C =
AB+AB+AB.” In columns 3, change
the second equation to read “D=B
(AC+ AC+AC +AC) +ABC.” On page
61, column_1, change the last equation to
read ‘D =BAC.” Finally, in Fig. 7 (page
60), there should be a NOT gate in the
lowest A input line; the last gate should be
an OR gate; and the first line of the cap-
tion for this drawing should read *‘Fig. 7.
By using a combination of AND and OR
gates and inverters . . .”’
Jules Gilder
Brooklyn, NY

W AW N —

=)}

Profile Fits

e [t’s astonishing that your profile of
typical readers was a perfect example of
myself. My age is 38; my business, a
small-business owner doing about 50%
electronic service for the photographic
arts industry; my education level, college
level and technical schools; and my
serious interest, electronics. Thank you

for including Forrest Mims III. My in-
terest in computers is only for my busi-
ness. Plug in, use for accounting and
other records, and turn if off. My sub-
scription to PE is close to running out or [
would have cancelled it. Enclosed is my
check for a 2-year subscription.

George Bloom

Dayton, OH

Political/Geography Lesson

e [ would like to make a complaint about
a mistake on your October issue. In the
““Communications’’ column by Glenn
Hauser on ‘50 Countries For Shortwave
Listening,”’ right after Radio Pyong-
yang, which is in North Korea, you put
Radio Korean and you listed Korea,
North, which is very WRONG. It should
have said Korea, South. And also, the
name of the broadcaster is not Radio
Korean, but Radio Korea.

ME lover

Worcester, MA

Columnist Glenn Hauser observed some
mistakes in his column that slipped by us
in our rush to meet the first editorial
deadline. We’ll be sending galleys for his
inspection from here on.—Ed.

Ballots Are In

e I've just read your first edition of
Modern Electronics and enclosed is my
subscription along with my sincere appre-
ciation for what promises to be a great
magazine! In my 39 years I have never felt
moved enough to send a comment to a
magazine until now. I’'m an active Ama-
teur Radio op and avid general electron-
ics buff including computers. My disap-

WAMALamericantadiohistorv.com

pointment over the content of today’s
computer magazines had been paralleled
by my frustration over the lack of publi-
cations equal to the ‘‘old’’ Popular Elec-
tronics.

Jim Moore, K2CTY

Byron, NY

e My sentiments concerning the ‘‘change
ineditorial policy’’ of the former Popular
Electronics magazine echo those of many
other people. As a longtime subscriber to
PE I was worried when it ocurred and
when my subscription expires in two
more months I will allow it to lapse. This
is in spite of the fact that I am an avid
TRS-80 Model III user in addition to be-
ing an electronics hobbyist. There are al-
ready tons of computer magazines on the
market that satisfy my needs and I don’t
need another! I look forward to many
years of progressive education and enjoy-
ment with your format.

Ken Stover

Springfield, IL

e | too am glad you did it! Have missed
the old format and contents of Popular
Electronics. Nothing beats a change of
pace. Thanks a lot for adding projects and
reading that is entertaining and educa-
tional in more ways than one: computers.
Charlie Booker

Evanston, IL

e Enclosed is a check for a l-year
subscription to your most welcome
magazine. I consider Popular Electronics
atraitor to all of us electronics enthusiasts
and am glad to see another magazine on
the market to replace it.

Robert W. Council

Las Vegas, NV
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IBM PC-COMPATIBLE PRINTERS are now being offerred by Star Micronics,
following in the footsteps of Okidata's very successful "Plug-N-Play"
printer line. These "PC printers" will be added to the company's
Gemini, Delta and Radix models in both 10" and 15" versions, Current
versions, which will be continued, are designed for use with Apple,
Commodore, and Atari computers.

A QUARTER-CENTURY AGO Matsushita Electric Corporation of America 4
opened a U.S. office with three employees selling four radio models.

Now, with such brand names as Panasonic, Technics and Quasar, there

are more than 7,000 employees. In commemoration of its anniversary,

the company set up a $10-million foundation to fund educational pro-

grams in the U.S., where 1983 annual revenues was $2.8-billion.

TAKING A TIP from automobile makers, Texas Instruments offers an
extended warranty-for-pay period for five years, up from one year.

The program, called "Pro Pack," extends the standard 90-day hard-

ware warranty that's included in the purchase price of one of its
computers. The program includes a toll-free, 24-hour customer support
line. Prices vary according to the system purchased and the length

of the warranty extension. As an example of costs, a one-year ex-
tension agreement for a TI Professional Computer with 128K of memory,
one floppy disk drive, and a monochrome video monitor costs $192.50,
which includes the company's a 50% introductory discount.

KODAK ENTERS COMPUTER FIELD. From disk camera to floppy disk is
how far Eastman Kodak now ranges. The compnay launched a full line
of flexible diskettes, from 3%" plastic-encased ones to 8" disks

in jackets. Its 5%" disks will be packaged in two-packs as well

as five- and ten-diskette boxes. In addition, Kodak is producing
high-density 5%" disks at 192 tracks-per-inch with as high a
formatted capacity as 3.3 Mb. Further, Kodak is in the disk-drive
business, producing the high-density floppy-disk drive, which is
marketed by Data Technology Corp.

RECREATIONAL VIDEOTEX NETWORK. American People/Link is a new video-
tex service by American Home Network, Inc. that's being planned for
non-professional home-computer users. With promises that it will
become operational at the end of 1984, it will focus on interactive
games and "conversation," as well as some educational and information- -
al features. Among offerrings planned are tele-conferencing, club
meetings, a nationwide electronic bulletin board, an electronic

mail service, and interactive agames in which subscribers can pit
their skills against each other. The subscriber fee structure is
touted as being many times lower than other similar services, and
without surcharges for special features, though no price was cited.

e e e e e e e e e —
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A DIGITAL TV MODEL was announced by Toshiba. The $1,199 set
processes chominance, video and deflection signals digitally. A
picture-withing-picture can be obtained with a second signal source.
With the set's memory, the inset can be enlarged from 1/16 to 1/4 of
full screen.

DO-IT-YOURSELF VIDEO EDITING STORES. A video editing center in
Fort Lauderdale, FL provides professional video editing equip-
ment, both VHS and Beta formats, for use by customers on a walk-
in-basis. Users are charged $12.50 per hour editing time on
state-of-art equipment, supported by music mixing, voice re-
cording, titling, duplicating and film-to-tape capabilities. The
developers plan to set up a nationwide network of franchised
centers, which include a two-hour interactive training tape for
franchisees and their staffs. Startup cost is $90M plus $10-20M
for store costs, says franchiser, Video Workshop Franchises, Inc.
(305-537-7940).

COUNTER-SPY STORE. James Bond would love it! A new Washington,
D.C. store, Counter Spy Shop, displays a host of 007-type elec-
tronic gadgets, such as anti-kidnapping, anti-terrorist, super-
long-range cordless phones, bug detectors, and similar everyday
needs for diplomats and others. The company, located at 1801 "K"
St., will unveil the world's first computer--controlled, bullet-
proof car, the "Dallion X." The car's self-monitoring and functions
and malfunction checks are stored on computer disks. Other features
of the super-luxury car include a bullet-proof exterior that pro-
tects against machine guns and grenades, and a sophisticated private
communications system.

BBC—-BROADCAST RECEIVER. The Liniplex F1l is an unusual type of
shortwave receiver. It's specially designed to receive Britain's
BBC Overseas Service broadcasts, which are diversified programs

in English that range from news to concerts to radio theatre.

The receiver doesn't use continuous tuning. Instead, a switch

knob is moved to one of nine selected stations. Weighing four lbs.,
it can be powered by a rechargeable battery or standard ac power.
Radio West in Escondido, CA is the U.S. agent.

256K CHIPS ARE "IN."™ A host of IC makers are now producing 256K-
bit chips in volume. Producers from Japan for the awaited RAM
include Hitachi, Fujitsu, NEC, Toshiba, Oki, and Matsushita, among
others. U.S. manufacturers have joined the act, with IBM and AT&T
also pumping them out, and Texas Instruments, Motorola, and Mostek
revving up for its production. Such chips are already being used
to upgrade the 128K-byte user memory of McIntosh computers to 512K.
But Mac owners have to trade in their machine's unsocketed pc
boards in order to get the enhanced board. Moreover, early buyers
of Apple Computer's McIntosh computer are threatening to give Apple
a fat lip owing to the high-than-anticipated price of the replace-
ment board needed to change their computers into a 512K-RAM "Fat Mac."

T e e e e e e T e . T
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Learn robotics and
you build this

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

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

Over 25,000 New Jobs

Keeping this robot army
running calls for well-trained
technicians. . . people who
understand advanced systems
and controls. By the end of the
decade, conservative estimates
call for more than 25,000 new
technical jobs. These are the
kind of careers that pay
$25,000 to $35,000 a year right
now. And as demand continues

%':-.-u,. ey

T

to grow, salaries have no place
to go but up!

Build Your Own Robot
As You Train at Home

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

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

You get and keep Hero 1 robot with gripper arm and speech synthesizer, NRI
Discovery Lab for electronic experimentation, professional multimeter with
3v2-digit LCD readout, 51 fast-track training lessons.

P

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

and feedback systems, fluidics,

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

fidence as you build a program-

mable, mobile robot.

Program Arm and Body
Movement, Even Speech

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

www americanradiohistorv com
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industrial control as

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

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

Training to Build a
Career On

NRI training
uniquely incorporates
hands-on building
experience to

Arm —
provides 5
axis of

motion. and mode

! selection.

Stepper lI."
motors = [
rotate arm

and wrist,
extend
gripper up
to 5°.

Rechargeable
gel-t;
batteries for
independent
operation.

and remote control
program moverent.

Your mobile robot duplicates functions of state-of-

the-art industrial units.

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

efiadl oo ricanradiohictan, com

Hexadecimal
#keyboard for
programming

Senses

-~ motion.
sound. light,
distance.

—— Plug-in
circuit boards
for convenient
experimenta-
tion and
maintenance,

Front-wheel
drive with
12-inch
turning
radius.

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

Send for Free
Catalog Now

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

NR' NRI SCHOOLS

w " it McGraw-Hill Continuing
e‘ ° Education Center
I‘Jn . 3939 Wisconsin Ave.

a

Washington. DC 20016
WE’LL GIVE YOU TOMORROW.

-
-
-
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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.

TRANSLATOR 8000
{ Spanish |

S E——
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AR L Electronic

i Transiation

Machine

Pocket-Size
Electronic Dictionary

How would you liketo travel through
a foreign country accompanied by
your own personal translator? Sound
too expensive to even consider? Ac-
tually, though, it’s not—if your
“‘translator’’ is a compact, pocket-
size electronic device like the Langen-
scheidt Translator 8000 pocket elec-
tronic dictionary. Resembling a
pocket calculator with its LCD panel
and matrix of keys, the Translator
8000 lets you access the translations
for some 4000 words and phrases. It
even gives you instant translations
for such phrases as ‘I am sick’’ and
“Thank you very much.”’
Currently, the Translator 8000 is
available in the U.S. in Spanish,
French and German versions. Trans-
lation is bidirectional, from English
to the foreign language and vice-
versa. Other language versions are

12 / MODERN ELECTRONICS / January 1985

slated for release during the latter
part of this year. Language students
should find this translator ideal for
studying. Besides being a handy dic-
tionary, it can drill them on thou-
sands of words. Additionally, the
Translator 8000 can store problem
words for practice (an irregular verb,
for example). And travelers can store
an important word or phrase. Final-
ly, the device also doubles as a full-
function electronic calculator with
memory function. $69.95.
CIRCLE 155 ON FREE INFORMATION CARD

Miniature Oscilloscope/
Logic Analyzer

Pocket Technology’s LogicScope™
136 of fers many of the capabilities of
a logic analyzer and a dual-trace os-
cilloscope in a compact instrument
that fits into a large pocket. With a
bandwidth of 10 MHz, LogicScope
can measure pulse widths down to
100 ns and detect 50- to 100-ns
glitches. Storage oscilloscope fea-
tures include trigger, single sweep,
free run, variable timebase, store,

and recall. Logic functions permit
comparison of two waveforms with
logic compare, AND, OR and exclu-
sive-OR functions.

The instrument has a patented
high-resolution LED matrix display
consisting of four parallel rows with
100 LEDs per row. CMOS memories
store and recall waveforms and can
hold them for several months. Wave-
forms in memory can be compared or
linked with each other to provide one
continuous waveform. An 1/0 port
allows waveforms to be sent to exter-
nal systems for display and analysis.
The 170 port will also be used as the
interface for future options.

Its features include Auto-Seek,
which automatically adjusts timing
to fill the display with one complete
waveform; Audo Trak, which lets
you hear logic states by sounding a
low or a high tone for a logic 0 or log-
ic 1; and a setting to capture a single
event and sound an alert when it oc-
curs, eliminating the need to con-
stantly monitor the display. $495;
$125 for optional triple 1x/10x
probe assembly.

CIRCLE 157 ON FREE INFORMATION CARD
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Solderless Breadboard
For Computers

From Jensen Tools Inc. comes ‘‘eZ
Board,”’ a solderless breadboarding
device designed to connect to an IBM
PC, Apple, Commodore or any oth-
er computer that has the same bus ar-
rangement. Plugged into the com-
puter’s expansion slot via an integral
18" ribbon cable, eZ Board provides
a fast, convenient way for designers,
engineers and experimenters to build
their own developmental circuits and
test fixtures.

Facilities on the glass-epoxy print-
ed-circuit board include an array of
solderless blocks that provide access
to each of the signals available on the
computer’s bus. Signal and power
identification, the same as used by
the manufacturer, are clearly and
permanently marked adjacent to
each pair of terminals.

The solderless breadboarding sock-
ets accommodate DIP devices with
up to 24 pins, as well as discrete com-
ponent leads and wires with up to
0.032" diameters. An idea/instruc-
tion booklet is packaged with each eZ
Board.

CIRCLE NO. 152 ON FREE INFORMATION CARD

Video Monitor Speaker System

A major problem with most speak-
er systems is that their magnetic fields
can adversely affect some modern
electronic devices, such as video

monitors and computers. One manu-
facturer that is doing something to
rectify this situation is Boston
Acoustics, which recently introduced
a magnetically shielded speaker sys-
tem for use with video monitors, col-
or TV receivers, and computers. The
Model A40V is a new version of the
company’s strictly hi-fi Model A40
two-way system. The new Model
A40V features a ¥ "tweeter with fer-
rofluid and a magnetically shielded
614 "long-throw acoustic-suspension
woofer. Recommended amplifier
power for the new speaker system is 5
to 40 watts. The compact speaker sys-
tem measures 13%2"x8Y"x7%"
deep. $165 per pair.

CIRCLE 156 ON FREE INFORMATION CARD

Hand-Held Digital Multimeter

Two switches are all that are needed
in Sperry Instruments’ new Model
DM-8010 digital multimeter to mea-
sure ac and dc voltages and currents
and resistance. A three-position slide
switch can be set to OFF, DC/Q, Or AC,
while a large, bar-handle rotary
switch is used to select the desired

range and function. In addition to
providing the usual voltage, current,
and resistance measuring capabili-
ties, the new 312-digit DMM offers a
diode/transistor test function and a
built-in buzzer for making continuity

(Continued on page 80) .
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A Tuner For These Times: The Yamaha T-80

When Major Edwin Armstrong in-
vented FM radio transmission and
reception as we now know it, I doubt
very much if he could foresee the day
when FM radio would be more popu-
lar than its predecessor, AM broad-
casting. Yet, that is exactly the case
today!

However, the popularity of FM has
been accompanied by overcrowding
of the FM band in this country, with
stations occupying just about every
available space on the dial in major
metropolitan areas. Such a prolifera-
tion of FM stations has resulted in in-
creasing interference from stations
operating on adjacent channels.
Even though the FCC is careful in al-
locating station frequencies to mini-
mize this, increasingly sensitive FM
tuners and receivers, which can pull
in more distant stations, compound
the interference problems.

Manufacturers of FM tuners have
been steadily improving their art to
take into account such matters, not
to mention improvements in stereo
multiplex decoding, all-electronic
tuning, and other advances. An out-
standing example of good, yet not
overly expensive, FM tuner design is
Yamaha's flagship tuner, the Model
T-80. Carrying a suggested retail
price of $395, this tuner incorporates
a great number of circuit innovations
that are worth noting.

Digital Fine Tuning

Most electronic digitally tuned FM
tuners can resolve frequencies down
to 200 kHz or, in some cases, 100
kHz. In theory, that degree of resolu-
tion should be good enough, since
FCC frequency assignments in the
U.S. are in 200-kHz increments. For
example, the first possible channel
frequency on the U.S. FM dial is 88.1
MHz; the next one is 88.3 MHz; etc.
Yet Yamaha’s ‘‘Computer Servo
Lock Tuning’’ system permits digital

L

fine tuning in 0.01-MHz (10-kHz) in-
crements. It does this with two uni-
que tuning subsystems: an infinite-
resolution FM servo-tuning circuit
and a 10-times precision phase lock
loop (PLL) circuit. Why such small
steps if station frequencies are 200
kHz apart? For a couple of good rea-
sons, as follows.

First, if you are bothered by adja-
cent channel interference, you can
slightly detune your desired station
and, if the i-f bandwidth of the tuner
is wide enough (asit is with the Yama-
ha T-80) you will reduce interference
from the adjacent signal without
adding distortion to the desired sig-
nal. Secondly, many cable TV sta-
tions offer FM radio as part of their
service. Often, these FM signals are
not delivered at the same frequencies
as over-the-air FM signals. To prop-
erly receive them, you must be able to
tune ‘‘between’’ officially designated
FM frequencies. The Yamaha T-80
allows you to do this easily.

You can preset up to ten favorite
stations frequencies (any combina-
tion of FM and AM stations) in the
“‘tuning memory’’ circuitry of this
tuner. In addition to preset tuning,
‘‘auto-search’” and manual tuning
modes are also provided. In auto-
search mode, the tuner scans the
band in the specified up or down di-
rection until a strong signal is found.
In manual tuning mode, single-step

tuning enables tuning to a station’s
exact frequency (or to any 0.01-MHz
increment in the FM tuning dial
range).

When using the presets to find fa-
vorite stations, reception conditions
can also be entered into the memory
when presetting the station. Thus, if
the station is tuned in with the fine-
tuning mode, that fact will also be
“‘memorized.”’ Settings of the local-
distance switch, the FM attenuator
switch, an FM filter switch, and the
Mono/Stereo switch will also be
memorized. Therefore, when that
station is recalled again, all of those
reception-condition circuits will be
switched to their preset settings.

Whenever power is turned on, the
same station can be automatically
tuned in. Alternatively, the last sta-
tion listened to before the set was
turned off can be selected automatic-
ally. The T-80 incorporates a com-
bination signal quality/multipath
meter that aids in tuning for the best
possible signal and in orienting your
FM antenna for minimum multipath
interference from reflected signals.
Other features include a record cali-
bration signal which, when acti-
vated, allows you to set up correct re-
cording levels on your tape recorder
before you begin taping an FM pro-
gram. Two levels of output voltage
are provided to suit the optimum re-
quirements of just about any asso-

“
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ciated preamplifier or integrated
amplifier with which the tuner is like-
ly to be used.

Control Layout

The left section of the T-80 front
panel is equipped with the 10 preset
stations pushbuttons and the unit’s
power on/off switch. Small areas
above the preset buttons are all illum-
inated in red, with the color changing
to white when a particular button is
touched. These illuminated areas can
be filled with actual frequencies of
your favorite stations, which are sup-
plied on a separate card for easy
punch out and insertion.

The frequency display area near
the center of the panel shows FM and
AM frequencies and, if the manual
modeis selected, two-digit resolution
after the decimal point appears (e.g.,
99.2 changes to 99.20), so that you
canresolve down to0.01 MHz, as de-
scribed earlier. The dual-purpose sig-
nal-quality/multipath meter is lo-
cated to the right of the frequency
display. Below these display areas are
five touch buttons. These are used

e et d L ]

Shown top to bottom are: frequency
response (20 Hz to 20 kHz), separa-
tion under normal conditions, and
somewhat reduced separation with
noise reduction on. Vertical scale is in
increments of 10 dB/division.

for turning on the record calibration
tone, changing the meter’s function,
turning on an FM noise reduction of
an AM-emphasis circuit, turning on
an FM-input attenuator (used with
overly strong FM signals), selecting
local or distant reception (or having
the tuner automatically select which
of these is best) and choosing the
automatic or manual tuning mode.
In the manual tuning mode, circuitry
is automatically switched to mono-
phonic reception.

Controls at the extreme right of the
front panel include an up/down tun-
ing bar. This rocker bar is used for
manual or automatic search tuning.
A fine-tune up/down bar just below
it is used for the 0.01 MHz incre-
mental tuning when necessary. A

memory button and an AM/FM se--

lector button complete the front-
panel layout.

The rear panel is equipped with
both 75-ohm coaxial and 300-ohm
(twin lead) balanced antenna input
terminals, as well as with a pivotable
AM loopstick antenna. Low and
high level output jacks are located
near the center of the rear panel; just
to their right is a slide switch that’s
used to determine whether the ‘‘ini-
tial station’’ (first preset button fre-
quency) or the last tuned-to station
should come on when power is ap-
plied to the tuner.

Tuner Measurements and
Performance

With strong FM signals applied, the
FM tuner section of this tuner of-
fered very good signal-to-noise per-
formance: 88 dB in mono and an
almost-as-good 86 dB in stereo. The
local-distance switch actually alters
i-f bandwidth. We found that in the
local setting, distortion in mono for a
1 kHz modulating signal, was an in-
credibly low 0.032% (0.05% in
stereo). When it becomes necessary

to switch to the ‘‘distant’’ setting
(narrow bandwidth), harmonic dis-
tortion in mono rises to around
0.2%, while in stereo it increases to
0.4%. This is the usual trade-off ex-
pected between maximum sensitivity
and selectivity versus distortion.

The 50-dB quieting in mono was
obtained with only 15 dBf (3.1 uV) of
signal at the 300-ohm antenna ter-
minals, while in stereo it took 37 dBf
to reach the same quieting level.
These are extremely good perfor-
mance figures for these specifica-
tions. With the noise-reduction
switch activated, the figures in stereo
improved to 32 dBf (about 10 uV) for
50 dB quieting. This switch, while re-
ducing noise in stereo, also decreases
separation somewhat. Without the
switch activated, we measured an im-
pressively high separation of 62 dB at
atest frequency of 1 kHz. At 100Hz,
separation was still amazingly high
with readings of 57 dB, while at 10
kHz it was 44 dB. Using the noise-re-
duction feature, separation remained
adequate, decreasing to 39 dB at mid-
frequencies, 38 dB at 100 Hz, and 34
dB at 10 kHz.

Though FM frequency response
was virtually flat all the way up to the
highest broadcast frequency of 15
kHz, AM response, although far
poorer, was still better than that ob-
tained with most AM tuner sections.
It was reasonably flat out to 5 kHz.
We noted the incorporation of a
10-kHz filter to eliminate those an-
noying ‘‘whistles’” from adjacent
AM signals that are so often present
with better AM tuners, especially
during nighttime listening.

Listening To The T-80

The Yamaha T-80 tuner proved to be
an excellent performer in my listen-
ing room as well as on the test bench.
It was certainly as sensitive as any
tuner I have ever listened to and pick-
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The Yamaha T-80 continued

ed up at least 50 usable signals when
connected to my rotating outdoor
antenna located some 17 air miles
from New York City. I found the
multipath indicator to be especially
useful since it enabled me to rotate
the antenna for minimum multipath
distortion easily and without a lot of
back-and-forth checking and re-
checking.

I had some reservations about the
need for 0.01 MHz incremental tun-

ing when the unit was being tested in
thelab. My doubts all vanished when
I found it necessary to use that fea-
ture with at least three of the stations
to which I listened during my brief
use of this tuner. I can easily envision
situations and listening locations
where the fine-tune feature will be
even more welcome.

Assigning frequencies to the ten
presets is very easily accomplished,
and I liked the idea of not having to

CIRCLE 64 ON FREE INFORMATION CARD

set up those other operating choices,
such as local/distant, fine tuning or
not, and so forth for each of those
stations every time I wanted to tune
to one of them. It wasn’t too long ago
that tuners with this level of perfor-
mance and convenient features, if
available at all, cost well over $1000.
The fact that this state-of-the-art
tuner can be had for well under half
that amount today, makes it all the
more appealing. —Len Feldman

Kodak Cracks The 8-mm Camcorder Market

Introduction of the 2200 and 2400
series of 8-mm video camera/re-
corder combinations by Eastman
Kodak marks a radical departure
from Sony’s and JVC’s approach in
which % ” tape is the star performer.
(For details on the camcorder revolu-
tion see Modern Electronic’s ‘‘Cam-
corders—A Revolution In Home
Movie Making”’ in the November
1984 issue.) The 8-mm tape is sub-
stantially narrower than its %" com-
petition, but new recording/process-
ing/playback technology make it a
worthy competitor to existing video
recording formats.

Close up, Kodak’s so-called ‘‘cam-
corders’’ are a marvel. They weigh
just 51bs., are housed inside compact
14.3"W x7.4"H x 7.2 "D enclosures,
and are nicely balanced and easily fit
onto narrow or broad shoulders. The
enclosures are of molded grey and
black plastic.

With softly whirring drive motors,
these compact machines offer an im-
pressive array of features and func-
tions. Entry into the compact cam-
corder scene isn’t inexpensive,
though. The deluxe Model 2400 car-
ries a retail price tag of $1899, while

its less sophisticated brother, the
Model 2200, is priced at $1599.

General Decription

These camcorders have some impres-
sive specifications. For example,
stop/record times average just 1.5
seconds, while play engagement
takes 2 seconds. In addition, a fast

f/1.2 lens is teamed with a power-
zoom capability. Recording can be
successfully performed with ambient
light levels of only 20 lux. With all
this, these Kodak camcorders are
highly responsive to both action and
still photography. But this isn’t all.
A blue cast ““filter’” adjustment is
provided for indoor operation. This
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allows both camcorders to do a good
job of capturing broad scenes with
fine detail, using only window or in-
candescent lighting. Colors, of
course, always improve in daylight.
And somewhat better results can be
obtained by using ME metal-evapo-
rated tape, rather than MP metal-
particle tape cassettes, according to
Kodak. This was advice we followed
when making our laboratory tests.

Features And Differences

Since we analyzed the deluxe Model
2400 Kodak camcorder, we’ll detail
its features and functions first and in-
clude at the end a run-down of the
differences between it and the less de-
luxe Model 2200.

Contained inside the ‘‘business’
end of the Model 2400 camcorder is a
%" Newvicon tube with some fair
specifications. A fully automatic
white balance circuit is included, as
are automatic and manual focus (the
latter preferred) and a Newvicon-on
standby switch. The latter, when
switched to the standby position, al-
lows the camcorder to draw only 2
watts of power from the battery.

Among the standard features of-
fered are visual search, an electronic
counter with memory, 4-second re-
cord review and equivalent forward
recovery (very handy), and a 1-hour
rechargeable battery (extras are
available for $29.99 apiece). Also in-
cluded are an omnidirectional (sur-
round-sound microphone), listen-in
earphone, month/day/date record,
fade in/out capability, negative/pos-
itive image switch, blacklight, elec-
tronic monochrome viewfinder that
doubles as a playback viewer, and
other displays that indicate illumina-
tion levels, dates, counter numbers,
dew condition, recording (green), in-
door/outdoor setting (orange), and
low battery (red).

The Model 2400 also has three

Tuner/system sensitivity
vhf channels 3 and 13
uhf channel 30

Power drain (at 117 volts ac)
converter/charger
cradle/tuner

Ac operating range (tuner/timer and cradle/tuner)
Record/play (Using E6-30, 30-minute cassette)

Fast-forward time (E6-30 cassette)

Rewind time (E6-30 cassette)

Play start-up time (E6-30 cassette)

Stop time

Record enable time

Apparent video C/N (less than 2.5 dB)

Apparent audio C/N (less 2.4 dB)

Measured luminance S/N (1 to 3.58 MHz)

Vertical/horizontal resolution (at baseband)

Grey-scale linearity

Color reproduction

Maximum continuous record/play time
with fresh battery

Audio response (at — 14 dB)

Wow/flutter (NAB at 3 kHz)

Kodak Model 2400 Camcorder Laboratory Analysis

—2and -6 dBmV
-0.5dBmV

5 watts

13.8 watts

from < 100 to > 130 volts ac
30 minutes

1 minute 10 seconds
1 minute 3 seconds
2 seconds

% second

% second

39.5dB

24 dB

40to 25 dB

=400 lines/3 MHz
reasonable

good

57.8 to 60 minutes

12 kHz
0.0035%/0.005%

Test equipment: Tektronix Models 715 and 7L12 spectrum analyzers; Hameg Model 605 os-
cilloscope; Sadelco Model FS-3D VU field-strength meter; B&K-Precision 1260 NTSC and
3020 function generators, 1035 wow-and-flutter meter and 1653 power supply; Kodak E6-30
metal-evaporated tape; RCA Model VGM?2023S TV receiver/monitor; and precision regis
tration charts from WAPB-TV and Telemeasurements, Inc

heads. It offers still-frame (pause),
single-frame advance, and a flashing
red ‘‘tally’’ light on the camera’s
front end when recording.

The Model 2200 camcorder has
general specifications that are similar
to its more sophisticated brother.
However, it has only two heads and,
therefore, doesn’t provide as good
special effects. Also, it lacks auto-
matic focusing, which isn’t essential
in any case. Other features the Model
2200 lacks include white balance
override, negative/positive image
switch, date set, backlight switch,
and fade in/out capability.

Buying the Model 2200 saves you
$300, but eliminates some features
which may or may not be essential to
you. However, if you’'re willing to
shell out $1599 for the Model 2200, it
makes good sense to throw in the ex-
tra $300 and go first class with the de-
luxe Model 2400. Even if you don’t

plan to use the extra features now, as
you become familiar with them,
you’re likely to find that you really
“need’’ them.

Auxiliary Equipment

If you want ac power and battery
chargers, as well as additional re-
cording capabilities, you’ll have to
add to your shopping list a cradle for
$239 and its tuner/timer for $300 or
the converter/charger for $179.95
and a VCR connector cable for
$39.99. The optional carrying case
for $69.99 and negative/positive
adapter for $49.99 are not expecially
important options. Extra tapes range
in price from $12.00 for the MP-30to
$23.95 for the ME-90 30- and
90-minute 8-mm cassettes.

The cradle contains a battery
charger, power source, input and
output connectors and external con-
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The 8-mm Camcorder continued

Fig. 1. Oscilloscope displays of verti-
cal and grey-scale resolution during
tape playback.

trols. When combined with the
Model 2000 tuner/timer (the two
work with both Kodak camcorder
models), it permits timed recordings
of two programs per day over a two-
week period. Recordings can be as
long as 120 minutes. Any 12 of 107
vhf/uhf/CATV channels can be se-
lected and programmed, with their
sequence and duration registered in a
flourescent front-panel display.

The top cover of the cradle folds
down to reveal a storage compart-
ment for tapes and other items.

A wired controller permits remote
selection of the record, play, pause/
still, frame-advance, rewind/search,
fast-forward/search, and stop func-
tions to be enabled. Channel-selec-
tion and volume-adjustment contols,
however, are not as yet built into the
remote controller.

From our point of view, the most
valuable of all accessories is the
smallish Model 150 converter/
charger. Unlike the bulky 17 "W X
10" D x6"H cradle, the converter/
charger measures only 7D x 4% "W
x 3 "H. It can be adjusted to accomo-
date 100-, 120-, 220- and 240-volt ac
line sources and provides a user-se-
lectable r-foutput toa TV receiver on

Fig. 2. This photo shows the cam-
corder’s multiburst horizontal fre-
quency and chroma waveforms.

either channel 3 or 4. R-f inputs and
outputs and baseband video and au-
dio inputs and outputs are all located
on the rear apron.

On the front panel of the convert-
er/charger are TV/camcorder and
power switches and charge and pow-
er indicators. On the top of the Mod-
el 150 is a small plastic door and
charge compartment for the 24" X
2% "% 1% " battery.

Combine the Model 150 converter/
charger with a VCR connector cable,
and you can do almost anything but
accept a timed program off the air.

Using The Camcorder

Unfortunately, the VCR multicon-
nector cable wasn’t shipped with the
rest of the equipment. So we had to
do a bit of cabling of our own, using
the converter/charger as both signal
processor and pdwer source. The re-
sult was good, although we would
have liked to be able to record base-
band audio and video directly from
the monitor portion of our RCATV
receiver/monitor. Nevertheless, alit-
tle adroit cabling and signal splitting
enabled us to attach the RCA moni-
tor, an oscilloscope, and a spectrum

=203

1003/

Fig. 3. Very clean video (left) and
audio (right) carriers out of convert-
er/charger on channel 3.

analyzer so they could do their collec-
tive jobs. Of course, signal and chan-
nel measurements from outside were
performed with the tuner cradle.

After installing a charged battery
in the camcorder, we set the selector
for indoors recording with automatic
white balance, positive imaging, and
fade off. Checking the rocker zoom
control for location and inserting an
E6-30 tape, we switched on power
and, from the shoulder position, ad-
justed manual in/out focus for best
overall zoom lens reproduction.
Thereafter, it was simply a matter of
thumbing the record button to record
whatever we wanted.

As sound was recorded, we moni-
tored the level and intelligibility as
processed by the camcorder, using
the supplied earpiece. By doing so,
we had both video viewfinder and
audio checks as shooting progressed,
along with quick review video for
good measure.

Indicator lights in the viewfinder
proved to be more than a mere con-
venience. They were a necessity,
since recording is fairly quiet and
visual signals are required as con-
stant reminders.

Playback without color through

(Continued on page 78) ‘
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450 kits and products: solar hot
water systems, all-in-one 16-bit com-
puters, test instruments, emateur radio
gear, self-study courses in computer lit-
eracy and state-of-the-art electronics,
energy conservation and home se-
curity devices, fine stereo components,
color televisions, automotive or marine
aids, home conveniences, robots and
more — things you've always wanted
and needed, right now at low kit prices
from Heath.

For people with imagination, there's
nothing to compare with the exclusive
thrill of hand-built satisfaction.

Discover the fun of kitbuilding — it's
a great way to relax in your spare time
and share a rewarding pastime with
your whole family. The great kits you
build will reflect the pride of your crafts-
manship, too. The famous Heathkit
illustrated manuals make it easy for
anyone to build reliable, professional-
quality Kits.

SEND FOR FREE CATALOG
Our colorful catalog is Free! If coupon is
missing write: Heath Company, Dept.
079-254, Benton Harbor, M| 49022,

1 HeathkKit senton Harbor, Mi 45022

II want to “build in” the quality difference.

. rrrrr 1 1 ]
Heath Company, Dept. 079-254

Send me the latest free Heathkit Catalog now.

I Name

I Address

State

= City

Heathkit products are also displayed, sold and serviced at 64 Heathkit Electronic
Centers® nationwide. Consult telephone directory white pages for location.

*Operzated by Veritechnology Electronics Corporation, a wholly owned subsidiary
of Zenith Electronics Corporatnon

I CL-764R2 Zip
------w--------------‘

——\MAAsR ek ecaRtadieohistorscom


www.americanradiohistory.com

A Showcase of
Color TV Receivers

For 1985

Here’s a close, critical look at a half-dozen offerings
for the new model year
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By Stan Prentiss

t’s that time of year again, folks,

and you videophiles have in store

for you a bountiful crop. More
and better remote controls, excellent
luminance- and chroma-separating
comb filters, beautiful TV receiv-
er/monitor combinations, improved
power supply and high-voltage regu-
lation, better IC chips, new picture
tubes, a couple of sizzling projection
receivers, and real honest-to-good-
ness multichannel TV sound. But
you’ll have to keep a sharp lookout
for the new products and a firm grip
on your pocketbook.

As you’ll shortly see, you usually
get what you pay for and little else,
proving that it’s never cheap to go
first class. Although we can’t pos-
sibly cover all the new consumer
video products in one relatively short
article, we can take a close, hard look
at a half-dozen TV receivers and re-
ceiver/monitor combinations as a
warm-up. So let’s see what the mark-
et has to offer through descriptions
of features and functions, laboratory
test analyses and results, and some
frank user comments.

Magnavox Star System

If you have no problem dealing with
a 3- to 4- ampere turn-on current and
a 32"-wide cabinet, Magnavox’s
Model RS4278 WA super-deluxe 19"
monitor/receiver may be just what
you’ve been looking for. It gives you
the works for a mere $829. Featuring
one very clean five-module, high-ser-
viceablilty chassis, this set is housed
inside a real wood (walnut solids and
veneers) cabinet that measures
3212 "W X 18"H X 1934 "D.

This beauty has a built-in TV-
stereo/SAP decoder, and its amplifi-
er will deliver 7 watts minimum pow-
er per channel at 8 ohms, with a fre-
quency response of from 50 to 20,000
Hz and a THD (total harmonic dis-
tortion) of no greater than 0.5%.

Two built-in 42 " woofers and two
2 "tweeters deliver sound from inside
the cabinet, while larger outboard
8-ohm speaker systems (you supply
these) can sit to the left and right of
the cabinet and be switched in to pro-
vide ““better’’ sound.

On the rear panel, you will find
video and audio input and output
jacks with separate potentiometer
level controls for standard monitor
applications.

With the tuner inputs accommo-
dating 125 vhf/uhf/CATV channels,
on-screen time and channel display,
microprocessor-controlled STAR
system remote tuning, and automatic
correction for black, white and col-
or/tint levels, this receiver is loaded.
In addition, a new dark-faced, nega-
tive guard-band picture tube with
small spot size, conical field focus,
self convergence, and stop-and-go
velocity-scan modulation system to
highlight black-white transitions of-
fer aremarkably well-defined image.

Of course, there’s a comb filter

(after all, Magnavox was the first to
introduce it) for maximum lumin-
ance and chroma bandpass and sepa-
ration. A Videomatic circuit moni-
tors ambient light levels and adjusts
picture brightness accordingly. A
three-position MONO/STEREO/SAP
selector switch is provided for setting
the sound to your preference. Also
included are LED multichannel
sound indicators and an r-f switcher
(built into the receiver or remotely
controlled) for independent connec-
tion of two accessory video sources.

For stereo sound, there are also
bass, treble, and balance controls
that allow you to adjust the sound as
you like it.

Measurement Interpretations. With
so many available functions, a 117-
volt SCR regulator, and a pair of
heavy-duty stereo IC outouts, thisre-
ceiver is bound to draw aslugof start-
up current—as would any receiver
with similar goodies. So don’t put it
on an already overloaded home/of-

R TR R e i

video input)
Voltage regulation (with signal input)

Tuner/system sensitivity
[ vhf channels 2 and 12
| uhf channels 15 and 60

| Ac powe drain (100 t 130V ac; aries with

172 watts average

source 100V 130V % ‘
110V 101.3V 109.3V 92.7
24V 21.88V 23,77V 92

27kV  24.2kV 27.3kV 88.6

—2and —-5dBmV
—0.5and —2dBmV |

Agc swing (—2to + 56 dB) 58 dB
Luminance/chroma S/N 42/42 dB
CRT temperature 7200° K
Dc restoration 85.4%
| Horizontal overscan 11%
Convergence 99.8%
Maximum center CRT vertical resolution
! (apparent) 390 lines !
Horizontal resolution ]
r-f input 4.2 MHz |
video input 4.6 MHz

Audio response
internal speakers
at baseband

11 kHzat —6dB |
> >20kHz

Jaua 185 Sh

I Test equipment: Tektronix Models 7LS and 7L12 spectrum analyzers; Telequipment Model |
D66 (modified) and Hameg Model 605 oscilloscopes; B&K-Precision Model 1260 NTSC and }
Model 3020 function generators; Data Precision Models 245, 258, 945, 1350 and 1750 multi- |

l meters; Sencore Model VA48 video generator, Model CG169 color-bar generator, and Model

| PRS7 Powerite power supply; Sadelco Model FS-3D VU field-strength meter; Gossen Luna- |

| Pro light meter. ”
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multiburst from 0.5 to 4.2 MHz.

3. What the “‘perfect’’ audic proces-
sor should reveal.

Probably the easiest way to interpret
the waveforms for the six TV receivers
discussed in this article is to show ““per-
fect”” examples initially and then ex-
plain any deviations as we go along. In
this way, you can reasonably judge dis-
similarities between signal-generated in-
formation and receiver-processed re-
sults. As you might expect, there are al-
ways some differences, but usually only
certain variations are significant.
Therefore, these waveforms and the
laboratory instrument readouts tell the

necessity of having to guess.

For simplicity, illustrative waveforms
in the three photos in this box shouid
suffice. The first is a composite of the

entire operational story without the

o

How To Interpret The Waveforms

3 noise floor
¥ se
g e sl

1. NTSC color bars and six cycles of 2. Spectrum display of S/N and ““tell-

tale’’ vector superimposed.

with yellow, proceeding through cyan,
green, magenta and red, ending with
blue. The second part of the waveform
shows a series of six multibursts, rang-
ing from 0.5 to 5.2 MHz. Both occupy
—40 to + 100 IRE (Institute of Radio
Engineers) units of amplitude. Some
color distortion is inevitable in both TV
receivers and videocassette recorders
but is not nearly as apparent to the eye
as lack of picture (luminance) definition
that’s due partially or severely to re-
stricted video information reaching the
cathode-ray tube.

The second compound photo consists
of a spectrum-analyzer display that il-
lustrates signal-to-noise (§/N) ratio at 3
MHz, with a pretty fair, very clean
10-petal gated-rainbow vector superim-
posed. The vector shows even 30° petal
spacing, no inductively induced cross-
overs or tuner problems, classic 90°
R — B demodulation, and substantial
tint control. We’d prefer a little less
petal width at the sides and bottom. The
first spoke of this vector wheel repre-
sents yellow-orange, the third red, the
sixth blue, and the tenth green. This is a
highly significant waveform for those

_ people who can successfully generate

and interpret it.

The third photo shows a theoretically
perfect peak-detected spectrum-analyz-
er display of audio frequencies from ap-
proximately 3 kHz to 50 kHz, which is
certainly beyond hearing range on the
high end but gratifyingly apparent to

fice circuit and expect not to replace
fuses or reset ciruit breakers.

Chassis voltage supply regulation
between 88.6% and 92.7% isn’t per-
fect. However, it will do nicely for
100-to-130-volt ac operation wher-
ever you are.

R-f input and video output wave-
forms are generally excellent, with
only a few transient spikes, possibly
due to transition-enhancing velocity-
scan modulation. Regardless, you
obtain a full 4.2-MHz bandwidth,
through the r-f section and out to the
picture tube’s cathode, and 4.46-
MHz bandwidth at the base-band
video output. These two specifica-
tions should satisfy anyone.

Signal-to-noise (abbreviated S/N
hereafter) at 3 MHz is normal, with
the usual dropoff occurring at
around 4 MHz. We would have pre-
ferred a more symmetrical vector
with even 30° spacing between the
petals, but some expansion between
green at 300 °and orange at 30 °seems
to have occurred electrically, even
though NTSC color bars (done with a
different generator) are unaffected.
So this may be more our problem
than Magnavox’s.

Audio seems fairly constant in the
right- and left-channel outputs out to
100 kHz, which is normal for stereo
response. However, mono dropoff is
obvious beyond 10.7 kHz when de-
pending on the four internal speakers
serenading a microphone pickup.

User Comment. If you want a com-
plete audio/TV/monitor package in
a handsome wood cabinet and with
modulator serviceability, the Model
RS4278WA is it! Assembling them in
Greenville, TN, North American
Philips has done well with its Magna-
vox, Sylvania, and Philco acquisi-
tions, and the Phoenix 19C4 deluxe
chassis is a credit to all wherever used
with good CRTs and tuners.

Panasonic—Japan’s Best

usual six NTSC color bars, beginning the analy%er.

% Obviously, we can neither declare
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Magnavox

Color bars and multiburst at audio
output jack.

nor prove that all Matsushita (Pana-

sonic) TV receivers are forever Ja-

pan’s best. But we can positively state
that the 20" Model CTF-2075 TV re-
ceiver/monitor checks out as a re-
markable TV receiver and the best
we’ve ever tested from an off-shore
manufacturer.

Beginning with a 70% light-emis-
sive picture tube and removeable
dark glass face plate, this set goes on
to deliver 192 sq. in. of viewing area
and has a 129-channel vhf/uhf/
CATYV tuning range. By the time you
compile a list of everything this set
has to offer, you may be amazed,
confused, or ecstatic, depending on
how familiar you are with the techni-
cal aspects of video. The plethora of
outstanding features may even
soundly convince you that you’ve hit
the video jackpot with this receiver.
Then, if you’re prepared to pay the
price, are happy with a 20" picture,
and like the unusual flexibility this set
has to offer, your in for a real treat.

Flex Features. A data-grade picture
tube with fine-pitch dot phosphors
and shadow mask lets you put on-
screen graphics, computer text (2000
characters in an 80-character line by
24-line format), and high-resolution
TV pictures. Corner resolution and
focus are excellent, thanks to the
tube’s true rectangular shape.
On-screen displays for time, chan-
nel 1 or 2 input, sleep, and channel
number first appear as large blue

Audio inputs and R/L channel out-

Staircase, vector and multiburst dur-

ing general signal processing. cathode-ray tube.

puts to external speakers. nal speakers at 2 kHz/division.

Panasonic Model CT 75R Laboratory Analysis

Ac power drain (100 to 130V ac; varies with
video input)

Voltage regulation (with signal input) source 100V 130V %

115V 115V 115V 100

S5V 4.9V 49V 99+

115 watts average

27kV  26.9kV 27.1kV 99+

Tuner/system sensitivity
vhf channels 3 and 8

uhf channels 15 and 30

—2and —3.5dBmV
Oand —1.5dBmV

Agc swing (—2to +53dB) 55dB
Luminance/chroma S/N 42/42 dB
CRT temperature 9000° K
Dc restoration 84.5%
Horizontal overscan 10%
Convergence 98%
Maximum center CRT vertical resolution

(apparent) 470 lines
Horizontal resolution

r-f input 4.2 MHz

video input >8 MHz
Audio response

internal speakers 8 kHzat —6dB

at baseband > >20kHz

Display shows a 42-dB S/N at the

Peak-detected audio through inter-

Test equipment: Tektronix Models 7L5 and 7L12 spectrum analyzers; Telequipment Model
D66 (modified) and Hameg Model 605 oscilloscopes; B&K-Precision Model 1260 NTSC and
Model 3020 function generators; Data Precision Models 245, 258, 945, 1350 and 1750 multi-
meters; Sencore Model VA48 video generator, Model CG169 color-bar generator, and Model
PRS7 Powerite power supply; B&K-Precision Model 1653 variac power supply; Sadelco
Model FS-3D VU field-strength meter; Gossen Luna-Pro light meter.

I ——— R e e e
January 1985 / MODERN ELECTRONICS / 23

WAMALaericanradiohistorns. com


www.americanradiohistory.com

Panasonic

baseband nutfin )

Multiburst and color bars through
baseband video input/output.

CRT inputs are loaded by spectrum
analyzer, but S/N is 42 dB.

numerals in the center of the CRT.
The numerals move upward and to
the right in three steps as they de-
crease in size until they merge same-
size with allied information being
displayed.

When the receiver operates on
baseband pure audio/video/data,
the displayed numbers turn green
and identify video 1, 2 and 3 modes.
There are also special vertical size,
contrast, and horizontal controls.

Naturally, programmable up/
down channel scan, dual antenna in-
puts, bass and treble tone and bal-
ance controls, ambience (expanded)
sound, double 4-watt stereo ampli-
fiers, electronic Color Pilot lumin-
ance, and automatic color control
sharpness tuning are featured. Also
included are 8-watt external-speaker
outputs, a special CompuFocus
video system with both surface-wave
(SAW) filter and color/luminance-
separating comb filter. All of these
features work like a charm.

You might also fancy the dual

Multiburst and swept chroma via r-f
to the cathode-ray tube.

R&L
ey 1. 2L

e G I

10a84300T | Al

Right and left audio response to sine
inputs; separation is 46 dB.

types of RGB (red/green/blue) in-
puts for teletext (with adapter) and
video displays from computers and
other sources. Three groups of video
and audio inputs and program out-
puts should prove appealing for use
with video monitors, VCRs and
video games. Should you wish out-
puts directly from this receiver/mon-
itor’s tuner, there are audio and
video jacks available—if you have a
means for detecting (demodulating)
these sight and sound signals and put
them to good use. Panasonic says
nothing about this last being a BTSC-
dbx multichannel TV sound ottput.
Perhaps it isn’t. But if you want the
genuine built-in article in this Omni
series, you might wait a little while
and try the Model CTF-2077R,
which will be available later this year
and has everything!

This receiver/monitor has dual 4"
speakers and is housed inside a silver
and black cabinet with built-in hand-
holds. It measures 20% "D X 19'¥% "W
x 18'%+"H and weights 66 lbs.

Excellent chroma vector pattern in
open and color pilot modes.

I=2ddBe T QopksZ
BhHz
suufh'e'_t'

10084300G | LT

Peak-detected audio response at
speaker shows 10-kHz high end.

Remote Control. The 7V "x212"
color-coded remote-control trans-
mitter supplied with this receiver/
monitor has a throw switch for TV
and VCR. In the TV position, it con-
trols power, sound level (volume),
up/down channel scanning, direct
channel address, rapid tune, recall,
30/60/90-minute sleep intervals,
sound muting, antenna, TV video,
and ambience. In the VCR position,
TV/VCR can be switched, in addi-
tion to operating the record, stop,
play, rewind, fast-forward, pause
and frame-advance functions of a
videocassette recorder.

Numerals 1 through 0 permit di-
rect channel access for either the TV
receiver or the VCR. Because of the
discrete switching system, there is no
interaction or signal pickup between
the receiver or recorder commands
and execution. When sound is si-
lenced, the word muTEis displayed on
the screen.

User Comment. Probably enough

e == ————= " fiie s —— = T e e e ]
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has already been said in praise of this
receiver/monitor, but a note about
serviceability is still in order. Since
printed-circuit boards are located on
three sides and the bottom of the
BMX-GXD chassis, one may need
cable extenders to tackle tough jobs.
But with a few test points and superi-
or component identification facing
the service technician, even complex
repairs shouldn’t prove to be too dif-
ficult to perform.

RCA—America’s Best

Wanna buy the best TV receiver
made in America? If so, try some of
the ColorTrak 2000 series sets from
RCA. What you’ll get is both tremen-
dous pictures and sound. Frankly,
we’ve never seen anything like the
ColorTrak 2000 series—even to pret-
ty good serviceability!

Taken directly off the bench from
a service seminar, the picture and
audio from the 25" Model FKC2022
TV receiver/monitor we used for this
report looked and sounded unusual,
even to our educated eyes and ears.
Back in the lab, test equipment sub-
stantiated what we saw and heard.

What You see Is What You Get. Our
usual procedure is to give a rundown
on the features and functions of a
product before we give details of test
results. But since our sample’s test
results really represent the entire
2000 series line (so any single unit is
characteristic of all, with the excep-
tion of cabinet and added or deleted
features), we decided to switch things
around for this report.

First off, the Model FKC2022 ac-
cepts audio and video inputs and has
three auxiliary inputs and outputs,
including one set for text and graph-
ics. It also has red, green, blue and
““enable’’ inputs for direct video en-
try, separate TV and audio input and

dle 16-ohm speakers when equipped
with 20-watt amplifiers.

Let’s first take a look at some
video bandpass measurements. It
isn’t difficult to see in the first photo
that 4.2 MHz is present at both the
video detector (upper display) and
red cathode (lower display) of the
picture tube. There’s some hint of
CRT driver clipping, but this is prob-
ably due more to the the somewhat
nonsymmetrical signal generator
used than to the receiver.

Using two gated-rainbow genera-
tors, instead of an NTSC color-bar
generator, we next looked at both the
video detector and CRT input again
for swept-chroma response, as well
as a vector test pattern. Although
high-frequency chroma reveals re-
duced amplitude at around 4 MHz, it
is still sufficient. The 10-petal vector
pattern indicates relatively good
bandpass tuning, appropriate 30°
petal separation, only one obvious
crossover, and much better than
average color demodulation. In
auto-color, the orange-reds close up
a little to help with fleshtones.

NTSC color patterns were so good

that they’re not included in the
photos. S/N at 1 MHz per division is
as shown, with a very conservative
measurement of 42 dB (some might
even say 43 dB). Video input and out-
put surpassed the 8-MHz mark.

With 18 models having TV multi-
channel stereo/SAP (second audio
probram ‘‘B’’) built-in sound with
additional dynamic noise reduction
extra, what more can we say? The
photos show that the left and right
chanel outputs through auxiliary 1
and the hi-fi jacks are just as linear as
can be out to 20 kHz and beyond, in-
cluding the presence of a 15,734-Hz
stereo signal. Doubling the stereo sig-
nal, you obtain the 31-kHz stereo
subcarrier, and multiplying it by 5,
you get the SAP carrier.

Receiver Description. In addition to
providing 4.2-MHz video and better
than 20-kHz audio responses, this re-
ceiver/monitor is also the first of its
kind to process and deliver 2-MHz I
and Q chroma. That’s why it’s called
““full-spectrum television.”’

The digital command remote tunes
both the receiver/monitor and VCR

(Continued on page 30) '

RCA Model FKC2022T Laboratory Analysis

Ac power drain (100 to 130V ac; varies with

video input)
Voltage regulation (with signal input)

Tuner/system sensitivity

vhf channels 3 and 8

uhf channel 20
Agc swing (—2to +58 dB)
Luminance/chroma S/N at CRT)
CRT temperature
Dc restoration
Convergence

Maximum center CRT vertical resolution

(apparent)
Horizontal resolution
Audio response
Stereo separation
L and R separation (without stereo)

150 watts

source 100V
129V 1279V 128.6V 99.5

11V 11.1V  11.2V  99.1
27kV  27.5kV 27.8kV 98.9

130V %

—6and —8dBmV
—1.5dBmV

66 dB

42/42 dB

7000° K

82%

95%

446 lines

4.2 MHz

20 kHz

23 dB typical
60 dB

output, and right and left driver out-
puts for external speakers. The ex-
ternal-speaker outputs have 220-pF
coupling capacitors, which should
enable this receiver/monitor to han-

Test equipment: Tektronix Models 7L5 and 7L12 spectrum analyzers; Hameg Model 605 os-
cilloscope; B&K-Precision Model 1260 NTSC color-bar and Model 3020 function generators;
Sencore Model VA48 video generator, Model PR57 Powerite power supply; and Model
CG169 color-bar generator; Data Precision Models 245, 1350 and 1750 multimeters; Sadelco
Model FS-3D VU field-strength meter; Gossen Luna-Pro light meter.
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In Computer Electronics...

NTS WNTROMLC" HOME
TRAINING GIVES YOU

THE EDGE |

The competition for
High-Technology
careers is strong,
and the rewards
are great. Give
yourself the edge
you need by training
with NTS.

R
T W T
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NTS NTRDIIC home training provides
you with a special kind of “Hands-On”
experience that prepares you better,
develops your skills faster. You advance
as quickly as you wish, working with
actual circuits, diagrams, schematics,
and state-of-the-art hardware. There are
a dozen different NTS programs in
electronics to help you develop and
reach your potential. They range from
basics to advanced areas in several
fields. And the ALL-NEW NTS course
catalog spells it all out. It's free, and
does not obligate you in any way. Send
for it today.

A GROWTH INDUSTRY

R W TR @ o B L o8 L e . o ¢

High-Technology is a growth industry. The
evidence is clear, and most observers predict a
steady expansion due to a relatively strong flow
of investment capital into computers, electronics
and precision instruments. Sales of computers
alone will reach an estimated ten million units
this year. This means challenges and new

www.americanradiohistorvy.com

employment opportunities, especially in
servicing and maintenance. Computer servicing
skills can best be learned by working directly on
field-type equipment. NTS electronic hardware is
selected and developed especially for the
training program with which it is associated. You
learn by doing, by assembling, by performing
tests and experiments, covering principles of
computer electronics, microprocessor trouble-
shooting, and circuitry.

MICROCOMPUTERS

g R GRSy & W e T B0 T [ AN

NTS offers three programs in computer
electronics. You will receive training covering
solid-state devices, digital logic circuitry, and the
fundamentals of the computer itself. Instruction
includes micro-control technology and detailed
operation of microcomputers. These courses will
prepare you for entry-level in many facets of the
computer industry such as field service and
customer engineering as well as programming.
In addition to written texts your course includes
the NTS/HEATH disc-drive computer which you
assemble as part of the training process. The
assembly and use of the computer will serve to
reinforce practical application of principles.
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MICROPROCESSOR TECHNOLOGY

The field of industrial and microprocessor
technology encompasses the application of
electronic microprocessor control principles.
Your course takes you from fundamentals of
digital electronics and associated circuitry
through the application of the microprocessor as
a control device. You will learn how to move and
manipulate instructions and information. The
microprocessor trainer included in your course is
a microcomputer system designed as a practical
tool for learning the use of software and
hardware techniques utilized in the linking of
microprocessors to various systems.

DIGITAL ELECTRONICS

The NTS Compu-Trainer is a fascinating solid-
state device which you will build in order to
perform over ninety logic circuit experiments.
These experiments serve to emphasize an area of
electronics which is essential to the under-
standing of state-of-the-art control equipment;
they are also extremely important to those
wanting to pursue a career in computer
servicing. Separate courses involving the
Compu-Trainer are also available in
Microcomputer Servicing and Digital/Analog
Electronics.

ROBOTICS & VIDEO TECHNOLOGY

Other NTS courses cover a wide range of
specialization. In Robotics, the NTS/Heath Hero |

NO OBLIGATION

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Restdent and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 90037

manufacturing processes. In Video technology, a
new course features the advanced NTS/Heath Z
Chassis “Smart Set” color TV with computer
space command remote control and space
phone. This is an excellent program for those
interested in a career in video servicing with
microcomputer basics.

EARN CEU CREDITS

mRE e BTy e ¥ e~ o &
America’s industrial giants are turning more and
more frequently to home study as an effective way
to upgrade employee skills. You benefit from the
experience NTS has gained in its 79 years as a
leader in technical training. The skills and
experience gained in the building of kits and test
equipment provide you with training that cannot
be duplicated. And,
depending on the
program you select,
you can earn up to
30 CEU credits for
successful
completion.
Complete details
included in the
catalog.

Use the mail-in card or filt out and mail the coupon. indicate the field of your choice.

(One, only please.) FREE full color catalog will be sent to you by return mali.

(rememccccccsscscsscsssssssssssssssccsese—y

NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street, Los Angeles, CA 90037

Piease send FREE color catalog on course checked below:
O Robotics
O Digital Electronics O Video Technology

O Auto Mechanics 0O Home Appliances
0O Air Conditioning/Solar Heating

Dept 207-015

O Computer Electronics

Name Age
Address Apt.
City State

Zip Phone ( }

O Check if interested ONLY in classroom training in Los Angeles
O Check if interested in G.I. Bill Information.
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RCA

'}

the video detector and CRT.

Scope photo shows audio response
through AUX 1.

through a 127-channel vhf/uhf/
CATYV range directly or by up/down
scanning, preprogrammed recall, or
previous-channel recall. It also lets
you monitor inputs 1, 2 and 3.

Inside the receiver, there’s a very
good comb filter for maximum lum-
inance and chroma separation, a new
computer-matched tube/yoke com-
bination, continuous automatic col-
or balance, automatic color control,
fleshtone correction, contrast/color
tracking, automatic sharpness con-
trol, black-lock contrast level con-
trol, and a 110° picture tube. There
are also two high-compliance 5"
woofers and a pair of 2" tweeters
with separate amplifiers.

Hidden behind a front-panel door
on the receiver/monitor are switches
that permit you to select speakers or
outputs, audio B, stereo or mono
mode, DNR/off, automatic color/
off, and the usual picture, sound,
and direct address channel potentio-
meters and keys.

User Comment. One word describes

Multiburst showing bandwidths at

Video input and output characteris-
tics at 8 MHZ.

Trace photo shows a 42-dB S/N from
this top-of-the-line receiver.

this RCA receiver/monitor—mar-
velous! It’s not *‘perfect,’’ of course.
For example, it would be nice if we
could have a little better edge focus
on the CRT, an approach to auto-
mated troubleshooting, and a less-
bulky remote-control transmitter.
But considering what you get, these
complaints are just nit-picking.

Samsung—A Relatively New
Name From Korea

Japan isn’t the only Far Eastern
country doing a brisk business in the
U.S. video marketplace. From Korea
come TV receivers under the brand
name Samsung, which you’ll find
mostly in discount stores, where
they’re priced to appeal to the bud-
get-minded consumer.

For this report, we chose the 19"
Samsung Model C9510CA color re-
ceiver that, at a suggested retail price
of only $429.95, sells for roughly half
the price of its deluxe counterparts.
Though this is definitely a low-
budget color set, don’t judge it too
harshly until you’ve had to look at
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chroma

Swept-chroma response and super-
imposed vector petal pattern.

Audio response through the hi-fi out-
puts extends out to 20 kHz.

your bank balance and the perfor-
mance and features it has to offer.
You might just find that the Model
C9510CA has all the features and
performance you want or need for a
fraction of what you thought you
might have had to pay.

At any rate, this receiver does have
a frequency-synthesized infrared re-
mote-control system that offers up/
down channel search, up/down vol-
ume control, power on/off, audio
mute, and direct-address channel se-
lection. The receiver also features au-
tomatic and manual channel search,
CATV/normal tuning, automatic
color control, and a master power
switch behind a small door on the
front panel. Above this door are
larger buttons for controlling vol-
ume, up/down channel scanning,
and turning on and off initial power.

The operating portion of the re-
ceiver consists of two pull-out and
detachable printed-circuit boards, a
separate vhf/uhf/CATYV tuner, a 4"
speaker, and an in-line, slotted-
mask, black-matrix picture tube.

wWWwWwW americanradiohistarvy ecaom
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Samsung

Multiburst at video detector (top)
and red gun of CRT (bottom).

Lt
CHROMA —'.:
i

Swept chroma and reasonably well-

Jformed vector pattern.

TRy 4}@1‘9'/

S/N is not the best, but it is passable
Sfor the noncritical viewer.

Scope trace shows audio response
Jfrom 600 Hz to 10 kHz.

Samsung Model C9510CA Laboratory Analysis

video input)
Voltage regulation (with signal input)

Tuner/system sensitivity
vhf channels 3 and 8
uhf channels 15 and 60
Agc swing (-3 to +43 dB)
Luminance/chroma S/N (at CRT)
CRT temperature
Dc restoration
Horizontal overscan
Convergence

Maximum center CRT vertical resolution

Audio response (from 4" speaker)
Barrelling/pincushioning/flagwaving
Horizontal resolution

Ac power drain (100 to 130V ac; varies with

87 watts

source 100V 130V %
125V 108.6V 124.7V 87
16.5V  13.6V  16.2V 84
21kV  17.4kV 21.2kV 82

—3and —2.5dBmV
+3and +7 dBmV
46 dB

35dB

9200° K

81.6%

11%

97%

427 lines

7kHzat —6dB
slight barrelling
3MHz

Test equipment: Tektronix Models 7L5 and 7L 12 spectrum analyzers; Telequipment Model
D66 (modified) and Hameg Model 605 oscilloscopes; B&K-Precision Model 1260 NTSC and
3020 function generators; Data Precision Models 245, 945, 1350 and 1750 multimeters; Sen-
core Model VA48 video generator, Model CG169 color-bar generator, B&K-Precision Model
1653 variac power supply; Sadelco Model FS-3D VU field-strength meter; Gossen Luna-Pro

light meter.

On one circuit board are the 42-pin
microprocessor tuner control, 4.5-
MHz clock, and driver IC. The sec-
ond and larger board contains five
additional ICs for: video i-f, agc and
video detection; sound; color/lumin-
ance processing, sync and chroma
demodulation; voltage regulation;
and flyback pulse generation. Except
for the tuner control, there are only
11 discrete transistors on the chassis.
ICs are made by Samsung, Toshiba
and NEC (Nippon Electric Corp).

The TV receiver is housed inside a
walnut-grain plastic cabinet with
pewter-colored front and accents. It
measures 17% "W x 14% "D x 12%"H
and weighs 31 Ibs.

How It Operates. The K20 chassis
used in this receiver does exactly what
it is designed to do—provides a view-
able picture for nonexacting people
and fair quality sound at modest
cost. Its 21-kV high-voltage supply
generates sufficient potential to ac-
celerate electrons in the picture tube,
and its 82% to 87% voltage regula-
tion offers a reasonable operating
variance for a receiver in this price
range. Vhf tuner sensitivities on

WAARALamericantadiohistornv. com

channels 3 and 8 are passable at — 3
and -2.5 dBmV, although uhf sen-
sitivity on channel 60 becomes a bit
sloppy at +7 dBmV.

The agc (automatic gain control)
range is fair at 46 dB, while dc resto-
ration of 81.6% isn’t bad at all. The
slight barrelling noted on the left side
may be due to setup and would be no-
ticeable only when the receiver is ex-
cited by a color-bar generator or with
a crosshatch (or just vertical lines)
pattern being displayed.

At only 11%, horizontal overscan
can certainly be classed as good, and
maximum vertical center resolution
of 427 lines isn’t shabby, either. This
resolution figure, by the way, doesn’t
mean that you’re going to see 427
lines of a possible 484, but they’re
there if horizontal sweep, good ver-
tical interlace, and small spot size
video can use them.

User Comment. The Model C9510-
CA is certainly a better color TV re-
ceiver than many competing Korean
video products. It also projects area-
sonably good service record, judging

(Continued on page 81) .
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Heath/Zenith’s
New IBM-Compatible
Personal Computer

Focusing on Zenith Data Systems’ new 9"-screen
transportable personal computer, M-E examines its
capabilities, performance, and competitiveness

www . americanradiohistorv.com
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““Both text and graphics display capabilities are provided.’’

By Charles P. Rubenstein

Adam Osborne popularized the suit-
case-like computer that could be lug-
ged around by its carrying handle.
Compagq, in turn, elevated the de-
sign’s success to new heights with a
(trans)portable that emulated IBM’s
popular personal computer, aston-
ishing the computer world with a re-
ported $110-million sales in its very
first year.

Since then, a host of other lug-a-
long computers have been intro-
duced. Among the latest issues is
Zenith Data Systems’ Model Z161,
examined here, which is also avail-
able in kit form by Heath/ Zenith. A
desktop version, Model Z151, is be-
ing marketed, too.

More importantly, these comput-
ers are said to be IBM-compatible.
Coming from a company that tradi-
tionally went its own design way, this
marks a new turn for Zenith. Now
that Zenith is meeting some competi-
tion head on, let’s explore what its
Z161 transportable has to offer.

General Description

Like all transportables, Zenith’s de-
tachable keyboard latches to the
front of the computer, showing its
back as it protects the CRT inside,
and converts the.machine into a neat
carrying package. The cream- and
beige-color plastic case measures
about 19” square by 84" deep,
weighing in at 42 lbs. with two disk
drives. Storage compartments are in-
cluded for the detachable ac power
cord (on the right side of the disk
drives) and for the coiled keyboard
cable (behind a slide-open ‘“hidden”’
compartment at the left of the CRT,
which also cloaks the brightness con-
trol).

Setting up the transportable, oneis
quickly struck by its different
““look.”” Whereas other transpor-
tables use half-height drives one atop
the other, Zenith’s employs a pop-up
section at the top of the case to ac-
commodate its drives in a horizontal

layout, as one can see in an accom-
panying photograph.

A basic Z-161 comes withone 5%
disk drive and 128K of user memory.
Disks are IBM formatted for 360K
bytes of data storage. The unit we ex-
amined came with two drives and
256K of RAM. The basic machine is
priced at $2,399 (81,699 in kit form),
and $2,999 with a second drive
($1,999 as a Heathkit). Each 64K
RAM expansion set costs $100, so the
model we tested would cost $3,199.
Included with the machine are the op-
erating system (MS-DOS Version 2)
and a diagnostic disk, representing
$278 if purchased separately. Other
software, such as BASIC ($100), are
sold separately.

Though not merchandised as hav-
ing bundled software, the latest
Heath retail catalog (Christmas
1984) notes that $725 worth of soft-
ware will be issued free with purchase
of an assembled or kit version of the
model (Microsoft’s  Multiplan,
Word, and Windows).

The assembled ZDS model comes
with a non-glare 9 "-diagonal amber-
phosphor CRT, while Heathkit mod-
els present the buyer with a choice of
amber or green (same price). The ba-
sic model has four internal card slots
available for expansion purposes,
and includes two RS-232 serial 1/0
ports and Centronics-type parallel
1/0 port. There’s also an output port
foran RGB color monitor and a com-
posite monochrome output should
one wish to use a larger mono video
screen. Both text and graphics dis-
play capabilities are provided.

Inside the Z-161

It’s easy to expose the guts of this ma-
chine. Simply unlatch the top-load-
ing drive section, unplug a few clearly
marked connections, remove the
four Phillips-head screws, and slide
the cabinet cover off from the rear.
You’ll then see the backplane with
four circuit boards (CPU, memory,
video, and disk controller) and four

empty 64-pin IBM bus slots for add-
ing more boards, a large shielded
power supply, and the CRT. The lay-
out is airy as a result of separating the
disk drives from the computer’s
body. There’s also a small coupling
fan at the rear of the power supply as
well as a 2" speaker to output soft-
ware-generated tones. The 168-watt
switched supply has impressive
power, producing 16.4A dc for the
+5 volts line, 5.4A dc for +12V,
0.25A dc for —12V, and 1.5A dc for
+ 12V regulated supply. This more
than doubles what’s available with
an IBM PC.

The CPU Board. With the thought
that this computer is also purchas-
able as a kit, it is not surprising to
find that all 42 ICs on the CPU board
are in sockets. In addition to the 8088
microprocessor running at 4.77
MHz, the same as an IBM PC, and a
socketed provision for an 8087 math
co-processor (optional at $225), the
board has a pair of 16K EPROMS to
manage disk operating system
BOOT, the monitor, and a myriad of
diagnostic routines. Additionally,
the keyboard interface with an at-
tached five-pin DIN connector and
several VLSI circuit chips reside on
this board.

These Zenith machines take a back
seat to none when it comes to diag-
nostics. In addition to having diag-
nostics done automatically on power
up—accomplished so fast you don’t
even notice it, in contrast to IBM’s
more than half-minute pause for the
same purpose—menu-driven diag-
nostics in ROM are callable by the
user for on-screen examination.

In addition to the foregoing, there
are diagnostic LEDs on the CPU
board to aid in troubleshooting. Six
red LEDs located here monitor the
‘“‘health”” of the CPU, ROM, RAM,
INT, DSK, and RDY functions of the
system. On the initial turn-on, they
all light. As each ROM-based diag-
nostic program is completed correct-
ly, they turn off one by one. Further-
more, five green LEDs monitor the

T T i R ] G e S Y e ST L e L e s e TG et T
January 1985 / MODERN ELECTRONICS / 33

— wawway. americanradiohistorveco o o o o o



www.americanradiohistory.com

““Takes a backseat to none on diagnostics.”’

backplane’s power-supply voltages.
They remain lighted whenever the
appropriate voltages are present.
Furthermore, a diagnostic disk, in-
cluded with each machine (our sam-
ple model did not come with one)
contains a series of routines that
allow the user to test various func-
tions, sounding an ‘‘alarm,’’ it’s
said, when a defect is discovered.

The Memory Board

Mimicking the design parameters of
the IBM PC, the memory of the
Z-161 is made up of several 64K
banks of 9-bit (parity checked) dy-
namic RAM. The standard Heath
memory board comes equipped with
at least two banks or 128K of RAM,
as cited earlier, and is upgradable to
five banks or 320K per board (at $100
per bank). Two 320K boards can be
supported by the system, which can
therefore have an impressive 640K of
internal RAM. The RAM chips and
support ICs (including the omnipre-
sent PAL device) are, again, all sock-
eted. As part of this board, and at no
extra charge, is a Centronics-type
parallel printer interface with a
DB-25 connector.

The Video Board

As implied earlier, the Z-161 has the
equivalent of an enhanced IBM color
graphics board, producing text and
graphics on the same screen, and
shades of amber to represent pro-
grammed colors. The video board,
which has a DB-9 connector with
RGBI (Red, Green, Blue and Inten-
sity) video output as well as a phono
plug for external monochrome moni-
tor use, is composed of 61 socketed
ICs. This includes an Hitachi
HD46505 (a Motorola 6845 equiva-
lent) CRT Controller, a 4K character
generator ROM, two banks of 16K
video RAMs, and six special PAL-
type ICs. These join forces to enable
the user to create four text-graphics
modes, including 40- and 80-charac-
ter IBM font, 25-line text displays,

The Kit
by Al Burawa

Although we did not have an opportuni-
ty to assemble the Heath/Zenith version
of Zenith Data Systems’ assembled
Z-161, my experiences with assembling
its desktop counterpart, the Model
HS-151, should carry over to the trans-
portable kit.

It was easy! For one, there was vir-
tually no chassis work that had to be
done. Furthermore, Heath changed its
parts packaging system for the better.
Instead of supplying bags with all parts
thrown in, all resistors, capacitors, and
other small parts are arranged in re-
quired order of installation on taped-to-
gether strips. In addition, the central
processing unit and video printed-cir-
cuit boards came preassembled, as does
the power-supply system. Just set ’em
into place. Captive hardware simplifies
the work further.

This leaves two of the four plug-in
boards for the user to assemble: the
memory board and the disk-drive con-
troller board. Add the “IBM” bus
board (backplane), and that’s what vir-
tually all the soldering is about. For the
transportable, which has a built-in CRT
you’ll have to add some more solder
work, of course. This consists largely of
a small pc board that sits at the socket
end of the CRT tube.

There’s more than 3,000 solder points
in total, so one cannot dismiss the as-
sembly effort too lightly. I spent about
10%2 hours wiring the two boards and
the backplane, with another 4%2 hours
assembling metal and plastic sections,
making tests, and for drive-controller
adjustments. Add about two hours

more for the transportable’s CRT and
accompanying circuits, I guess, and I’d
say that the H-161 should take an ex-
perienced kit builder about 17 to 18
hours or so to completely assemble.

Heath’s instruction manual is extra-
ordinarily simple to ‘follow. Clear in-
structions and superb illustrations lead
you by the hand. Nonetheless, an inex-
perienced kit builder, without the con-
fidence of a seasoned builder, would
likely require a few hours more than my-
self to do the job. Even so, you’d be
paying yourself about $40 per hour tax-
free if you elect to go the kit route,
which is very appealing, don’t you agree?

A Heathkit buyer also has technical
counsel literally at his fingertips. Just
phone Heath’s technical department
and pose whatever questions you have
concerning their product.

Another benefit picked up when you
roll your own is an intimate knowledge
of the computer’s hardware, which can
come in mighty handy should you ever
have to repair it or elect to modify the
machine.

Heath supplies the buyer with most of
the essentials needed to put together the
kit, including solder and an inspection
magnifying glass. The builder has to
supply a solder iron, diagonal cutters,
long-nose pliers, and a high-impedance
multimeter for resistance and voltage
checks. But any electronics enthusiast
worth his salt should already own these.

Just add some patience and care while
building such a kit, and you’ll also gain
a sense of fulfillment and impress your
friends and business acquaintances.

with 8 background and 16 fore-
ground colors or 8 levels of ‘‘grey”’
on monochrome displays. Further,
there are three color graphics modes,
which include 320x200 pixel,
4-color Med-Res, or 640 x 200 pixel
Hi-Res color graphic displays.

The ROM has four 256-character
fonts that are hardware (and pur-
portedly  software) switchable.
They’re displayed on a 7x7 grid
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within an 8 x 8 grid box. In addition
to the standard alphanumerics, the
default character set includes Greek
mathematical symbols, foreign-lan-
guage characters, a block graphic
characters, and even word processing
edit characters.

The dual 16K video RAM banks
can hold 8 pages of 40 characters/line
or 4 pages of 80 characters/line of
text. Used in the graphics mode, and
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““Mitsubishi half-height disk drives are whisper quiet.’’

with an RGBI monitor, 16 colors are
possible (8 on RGB only), as are re-
verse video, blinking, highlighting,
and 8 levels of “‘grey’’ when using a
monochrome display. Although col-
or is not supported in the HiRes
mode, an assembled graphics board
is available for $499 that yields
8-color 640x225 pixel-mapped
graphics.

The Disk Controller

The disk-controller board, as with all
the Z-161 boards, provides extra
functions. Here we find two DTE
(data terminal equipment) RS-232C
serial ports; one for a serial printer,
the other for a serial asynchronous
modem or other serial devices such as
graphics tablets, plotters or a mouse,
with operation at up to 19.2K baud.
(The modem socket was covered on
the unit we reviewed. Two chips—
U535 and U536—were missing.) The
30 socketed ICs on this board will
also support up to four double-sided,
double-density, 4% ", 48-TPI drives
(360K of storage per disk using IBM
PC MS-DOS version 2-compatible
40-track disks).

The Z-160 transportable employs
the Mitsubishi Model M4851 half-
height Mini Flexible Disk Drive,
which is whisper-quiet.

With drives in the collapsed stored
position, an unsuspecting observer
might even think you have a built-in
hard-disk unit. (A Winchester hard
disk is available for the Z-150 desk-
top for $1500, but not suggested for
the Z-161 portable.)

The Keyboard

The Z-161’s three-pound detached
keyboard, doubling as the system
monitor cover in its transporting
mode, is 19" wide, 72 " deep, and
slopes from % “to 12 " from front to
back. For users who want the stan-
dard 15-degree slope, there are two
fold-down tabs at the back that raise
the keyboard’s rear another inch.
The keyboarc has 84 :eys. Fifty-

seven are laid out in a Selectric-com-
patible manner, unlike IBM’s, which
should please typists. Clustered at
the right are 17 keypad keys which
double as numeric keys when the
numeric lock key is depressed. Ten
IBM PC-compatible Function keys
are lined up in two rows at the left
side of the keyboard in the same man-
ner as that of an IBM PC. Alphanu-
meric keys and the XY cursor/nu-
meric keys are cream-colored, while
other keys are beige.

Unlike IBM’s PC, Zenith had the
foresight to include LED lights for
the NUM LCK and CAPS L.CK, enabling
a user to know which mode he’s in.
Another improvement is the use of a
large, backward-L-shaped RETURN
key, as well as large-size SHIFT and
CONTROL keys. All keys are well
sculpted, feature auto-repeat, and
possess tactile feedback.

The Z-161’s detached keyboard is
controlled by a dedicated microcom-
puter chip. The 8048 is used with a
half-dozen other ICs for keyboard
encoding and communication with
the serial CPU interface through a
five-pin DIN socket. Connected here
is a very thick, heavily shielded,
three-ft. coiled cable that is extend-
able to twice its length.

Software/Hardware
Compatibility

I tried my best, but was unable to find
any commercially available applica-
tions software designed for an IBM
PC that could not run without a hitch
on the Z-161 computer. Of course, |
could not run IBM ROM-specific
programs such as IBM BASIC and
IBM BASICA, but could operate
with all the IBM ‘‘sample.BAS’’ pro-
grams using Heath/Zenith’s Micro-
soft GW BASIC.

Among IBM programs that ran
flawlessly on the Zenith machine
were LOTUS 1-2-3, Supercalc?, IBM
Typing Tutor, Condor Data Base,
and even an Advanced Space Graph-
ics IBM PC Demo that required using
the IBM color graphics board. I’d

have to say, then, that the Z-160 is
certainly compatible with software
written for an IBM PC unless direct
calls are made to IBM’s ROM BASIC
input/output system, which is rarely
used by software writers.

Hardware, too, did not present
any sort of problems. I tried out an
AST Research multifunction board
that was pulled out of an IBM PC,
and it worked perfectly.

User Comments

Firstly, the Z-161 transportable com-
puter definitely earns the right to be
called ““IBM PC compatible,’’ being
virtually a 100% clone. This out of
the way, let’s look at the new ma-
chine from a *‘hits and errors’’ view.
Errors first.

The coiled cable that connects the
keyboard to the main computer is im-
pressively thick and has a lot of force
within its coil. So much, though, that
the keyboard connection is some-
times jarred a bit when the board is
extended and sometimes shifted.
What Heath/Zenith needs here, per-
haps, is an audio-type professional
connector with a catch or a threaded
ring that secures it to the keyboard.

Do you like amber-color screens or
do you prefer the color green. With a
Heathkit you have a choice; with a
Zenith Data Systems model, it’s am-
ber all the way, the preferred phos-
phor in Europe. I haven’t made up
my mind on this yet.

The text display on screen is nice
and sharp, as 8 X8 characters go.
However, it suffers from the same
deficiency that an IBM PC with acol-
or graphics adapter has, as well as
other IBM clones using the same sys-
tem—Ilower descenders on one line
meet with ascenders on the line below
when they coincide. That is, the bot-
tom of the letter ‘‘p’” will touch the
top of the letter “‘I’’ if the latter is di-
rectly below it. Moreover, some
characters are not as well formed as 1
would like them to be. The letter
“m,”’ for instance, has much more
height than other lower-case letters.
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““‘Has four long-card expansion provisions.’’

Picky? Perhaps. But if word pro-
cessing is your main use with a com-
puter, every improvement is wel-
come. People who have not worked
with a few different computers or ter-
minals might not notice. Even if they
have, this may not be immediately
observed. I had one person spend
considerable time with the Z-161,
and he loved the text display. Switch-
ing him to an IBM PC with a mono-
chrome adapter and IBM’s mono-
chrome video monitor, however, he
quickly commented on how much
better the 14” mono screen (which
does not produce graphics on the
same screen without a very costly
board addition) is as compared to the
9”-screen Zenith machine. But, then,
the same could be said for IBM’s own
transportable! The Compaq trans-
portable, in contrast, does produce
better text as well as supporting IBM
graphics programs. It’s not just al-
phanumeric display size that makes
the difference, of course.

The Z-161’s case does not appear
to be as rugged as one could wish. In
particular, when the drive section is
closed down for carrying purposes,
there’s a small gap between it and the
front panel. This is closed by pushing
two slides that moves a plastic cover
across this opening. It’s this top-
front area, a sheath, where the plastic
has some physical ‘‘give.”’

For whatever reason, initial graph-
ics display has a slight bounce when
brought up on screen, much as a pho-
tographic slide that’s repositioning
itself. It happens quickly only the
first time graphics is called, but it
does occur. This is likely due to a not
quite fast enough reprogramming for
the graphics mode, where there’s a
delay in latching on to a sync pulse.

Do I like the pop-up drive setup?
It’s different. And working with the
Z-161, I have to say that I do indeed
like the drives side by side rather than
on top of each other, and I even pre-
fer the drives in their higher location,
which avoids bumping the heel of
one’s hand when inserting or remov-

ing a disk in a lower drive. Further-
more, this design allows more stor-
age area for the keyboard cable and
the line cord, and the closed sliding
panel in the front gives the machine a
sleeker look. I guess that Zenith de-
signers took a cue from their parent
company’s TV sets, which hide con-
trols behind flap doors, etc. I also
like the automatic loading of a disk
when the drive ‘‘cover”’ is closed.

The keys have a nice feel to them.
Zenith did a good job here. Especial-
ly welcome is moving the dreaded
backlash key so that hitting the SHIFT
isn’t a challenge, as well as using
larger SHIFT and CONTROL keys that
one gropes for with a pinkie finger.
Visually separating alphanumeric
and keypad keys from other keys
with two colors is a good ergonomic
move, too.

Screen height on this portable is
especially fine, with the carrying han-
dle tucked under the main body. On
many other transportables, such as
IBM’s, the screen rests too low for a
user’s comfortable eye level.

Heath/Zenith equips the Z-160
transportable with hardware extras
that would cost nice bucks to add
with most other machines. Two serial
ports and a parallel port, for exam-
ple, are standard features. Diagnos-
tic provisions are superb, which
should make troubleshooting the
computer in the event of a break-
down a relative breeze.

Moving the disk drives outside the
body of the Zenith computer doubt-
lessly reduces heat problems. This
also enabled Zenith to provide four
long-card expansion provisions onits
IBM bus, giving the Z-161 the capa-
city to have 640K of user memory in-
side its enclosure. Moreover, the
widest choice of third-party expan-
sion boards is with the long-card for-
mat. An IBM transportable, for ex-
ample, uses four short boards and
one long one, while a Compaq has
three long slots.

Kudos go to Zenith, too, for its
powerful power supply, which
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should be able to handle any form of
internal expansion without a prob-
lem. This cannot be said for IBM
PC’s much-underpowered supply.

This machine operates more quiet-
ly than any I ever used. You have to
strain your ears to hear this disk drive
operate and internal fan noise is
totally absent. This is great for late-
hour computerists.

Obtaining high-resolution, dot ad-
dressable graphics on the built-in
mono screen is a boon. Also, the ab-
sence of video flickering as exper-
ienced with IBM’s PC is appreciated,
as is Zenith’s very-smooth scrolling
capability. Furthermore, the speed at
which text is displayed is appreciably
faster than with an IBM PC.

At 42 lbs. with dual disk drives,
Heath/Zenith’s transportable is
heavier than most of its competitors.
But, then, a large, rugged power sup-
ply adds weight, as does heavy metal
internal chassis and struts. It would
have been nice if the carrying handle
were thicker and had some padding
on it. But anyone planning to move a
transportable a considerable distance
always learns than an inexpensive
foldup luggage cart with wheels is the
way to go!

Conclusions

The Zenith Data Systems Z-161 is a
fine IBM-compatible transportable
machine. It competes with familiar
computers in the higher-price cate-
gory, with gives and takes that have
to be weighed by prospective buyers.

This is an auspicious opening hand
by Zenith, which has bowed to the
dominance of IBM PC computer
software and hardware. In doing so,
it has added computers—a desktop
and a transportable—to its line that
emulates IBM’s lower-priced com-
puters that will likely appeal to peo-
ple not visibly aware of Heath/Zen-
ith’s strong presence in the personal
computer field, as well as to its regu-
lar customers. Equally important to
the companyisits corporate and mili-
tary sales, of course, where Zenith
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““Kudos for its powerful power supply.’’

The Heath Company started life as a
maker/seller of flying-machine kits—
real airplanes that one built—more than
fifty years ago. Its founder and name-
sake, in fact, was ironically killed in an
airplane crash. As electronics grew,
Heath entered the electronic kit busi-
ness, molding its fine reputation with
test instruments.

After a time, it was purchased by
Schlumberger, a conglomerate whose
mainstay was oil drilling. The Zenith
connection took place in 1979, when the
TV giant purchased Heath and estab-
lished Zenith Data Systems, now a force
in the computer industry.

Heath was urged to enter the com-
puter field when the MITS *‘Altair”’
computer kit was introduced at year-
end 1974. 1 recall proudly showing the
Altair in operation to its visiting adver-
tising manager, Earl Broihier, who re-
layed the information to Heath offic-
ials. It wasn’t until 1977 when Heath in-
troduced its first computer, the H-8 kit,
however. It had a set of programming
buttons on its front panel, a necessity
since major software programs for it
were not widely available then.

At the same time, Heath debuted its
H-11 computer, a 16-bit CPU machine
that availed itself of Digital Equipment
Corporation (DEC) technology.

Not long after, Heath developed the
H-9 video terminal to go along with the
H-8 computer. This ‘‘glass Teletype-
writer’’ had all sorts of shortcomings,
and was quickly set up for aredesign. By
 this time, fast changes were occurring in
the microcomputer field. A better CPU
than Intel’s 8080 was introduced—the

The Genealogical Tree
By Art Salsberg

Zilog Z-80; Shugart was marketing 5% ”
floppy-disk drives.

The prototype of a new, ‘‘real’’ video
terminal, the H-19, was completed in
1978. It was compatible with some pop-
ular DEC computers. Heath design en-
gineers then developed the concept of
combining the terminal and a newly de-
signed computer, each using a Z-80 mi-
croprocessor, and dual-disk drives.
When it was introduced at the 1979 Na-
tional Computer Conference, however,
the all-in-one computer had only a sin-
gle drive. This computer, the H-89, at-
tracted a large following, and is still in
Heath/Zenith’s latest catalog.

Heath’s early H-89 model used its in-
house-developed disk operating sys-
tems—HDOS (‘‘Hdoss’’). This power-
ful operating system didn’t have suffi-
cient software backing from third-party
producers, however, and Heath capitu-
lated to software needs by adopting
CP/M for the H-89 in order to tap a
horde of application programs.

The H-89 was being bypassed in tech-
nology after a time. It used a disk-drive/
controller that employed hard-sector
disks, whereas soft-sector disks became
ascendant in the industry. As a result,
an H-89 floppy disk could store only up
to 100K bytes, whereas soft-sectored
ones had a storage capacity of 320K
bytes, with high-capacity floppies (96
tracks per inch) soon to come with 640
bytes. Replacement controllers were of-
fered then, and upgraded H-89s with
soft-sector controllers were added to
Heath’s computer line as Model H-90,
and assembled machines as Model Z-90.

Evidently observing IBM’s success

with a personal computer, Zenith Data
Systems followed the star with one foot
still in its past. It announced its
Z/H-100 line of desktop computers in
late 1982. These machines employ dual
microprocessors, the 16-bit 8088 CPU
(the same one used by the IBM PC) and
an 8-bit 8085 CPU. The best of both
worlds—almost. Though using the
same CPU as IBM’s, the new Zenith
computers were not compatible with
IBM PC software or hardware. Furth-
ermore, the 8085 CPU cannot handle all
8-bit CP/M software. It’s a beautiful,
flexible machine, though, that includes
an S-100/1EEE-966 expansion bus and
super color graphics capability.

Now Zenith has moved itself into the
open market with IBM-compatible
computers that will enable users to avail
themselves to more fine applications
software than they could ever use with
its Z/H-151 and 161 personal comput-
ers, the latter examined in this article.

What can we expect from Zenith Data
Systems next? I'd guess that more pow-
erful IBM-compatible models will be in-
troduced since ZDS focuses more and
more on the enormous office-equip-
ment market. Heath, in turn, which is
the manufacturing arm of ZDS, will
likely be the recipient of its design aims
by continuing to market kit versions of
its assembled computers. It’sinteresting
to observe, too, that Veritechnology
Electronics Corp., the subsidiary that
heads Heathkit Electronic Centers,
which at last count number 65 stores
around the country, is testing a new
name for the centers: Heath/Zenith
Computers & Electronics Center.

Data Systems is growing stronger
and stronger. A case in point is the
company’s recent $100-million mili-
tary contract for its desktop version
of the Z-161 transportable, the Z-151
with special r-f radiation shielding.
Zenith has done much to enhance
its IBM-compatible computers,
though there are obvious constraints
in doing so. Its H-100 8-bit/16-bit
computers are more versatile, and
provide higher-resolution displays

(though a $499 plug-in board from
Heath/Zenith upgrades the Z-161
and Z-151 from 320 x 200 in color
mode to equal H-100’s 640 x 225
pixels).

Nonetheless, Zenith has broad-
ened its computer-line appeal with
these new IBM-like machines. 1f you
really need a transportable, and want
99.9% software and hardware com-
patibility, the ZDS Z-161 should be
in the running as a choice. Its higher-

end price is bolstered by the staying
power of a company like Zenith,
and—very important—on-site repair
service that is said to be super-quick
as a result of built-in diagnostics and
diagnostic software.

There’s stiff competition out
there, though, and 1 don’t consider
the Z-161 (or the Z-151, for that mat-
ter) a great buy. On the other hand,
the Heath/Zenith kit versions—with
their $1,000 lower price—is! ME
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Fig. 1. An oscilloscope trace with the liquid-crystal shutter displays three sepa-
rate colors with a monochrome cathode-ray tube for backlighting.

Penetration-Phosphor CRT

QREEN
HOSPHE!

Color-Write-Through DVST

i GREEM LiGHT

CRT with beam energies causing activation of dif- tube uses two electron guns and the penetron princi-

Fig. 2A. This is an example of a penetron-phosphor . Fig. 2B. Here, the color write-through cathode-ray
ferent-color phosphors on the face of the CRT. ‘

ple to write images on the screen.

wanny amaricanradiabicton, com _ .



www.americanradiohistory.com

Color From A
Monochrome CRT

The world’s first liquid-crystal shutter to extract
color from a new monochrome cathode-ray-tube

storage oscilloscope

By Vaughn D. Martin

ektronix has developed a new
I liquid-crystal shutter that
yields both blue-green (cyan)
and orange color from a mono-
chrome CRT (cathode ray tube).
This shutter is used with its 5116
mainframe oscilloscope to form the
world’s first liquid crystal shutter
color display digital storage oscillo-
scope. It’s capable of storing tran-
sient events up to 100 kHz for single-
channel acquisition (50 kHz for dual
channel). The oscilliscope is intended
mainly for low-frequency applica-
tions such as in bio-engineering or
electromechanical analysis.

Shadow-Mask CRT

Fig. 2C. This drawing illustrates the design of the
shadow-mask CRT. Red, green, and blue phos-
phors are excited to make any possible color.

The immediate benefits of the new
development are as follows:

eMuch higher resolution, limited
only by CRT spot size and contrast
ratio (20:1 or better), than with other
color displays.

*The shorter, more rugged mono-
chrome CRT is used in place of the
longer, more delicate traditional col-
or CRT.

eNo color convergence or focus
problems exist with this scheme be-
cause of using only one electron gun.

®A larger usable viewing area.

eColor purity is greater than that
obtainable with more traditional col-
or displays.

*The most beneficial characteristic
of this new technology is its impact

on human-factors engineering. Spe-
cifically, the multiple color capabil-
ity allows separation and emphasis of
information on the CRT, along with
enhanced pattern recoznition capa-
bilities.

Examples of this attention to color
ergonomics are: The channel-1 data
are displayed in blue-green (cyan);
channel-2 data are displayed in
orange. Alphanumeric readouts are
color coded per chanmel, and X-Y
axis are plus time (per-od) measure-
ments are in neutral (white). These
three colors (blue-green, orange, and
neutral) were selected because they
were spectrally separated enough to
be distinguishable, wkile still being
close enough to mininize the eye’s

Delta gun arrengement
with dot-patterned phosphor

Fig. 3A. One of the two gun/phospkor arrange-
ments used in shadow-mask CRTs, this is the delta-
gun arrangement with dot-patterned phosphors.
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in-line gun arrangement
{1 with stripe-patterned phosphor

Fig. 3B. The other gun/phosphor arrangement uses
an in-line gun and has the phosphor deposited on
the CRT screen in a stripe arrangement.

need to refocus. (The human eye is
subject to chromatic aberration.
That is, it cannot focus red and blue
light inthe same plane.) The display’s
black background also provides a
maximum visual contract, even un-
der high ambient lighting conditions.

Color CRTs

Before the advent of this new LCD
shutter technology (Fig. 1), three
types of color CRTs predominated.
These were: (1) the penetron, (2) the
color write through, and (3) the
shadow-mask types.

The Penetron CRT technique uses

Vector-Storage Display System

with color-write-through DVST

STORAGI: CONTYROL
& ERASE CIRCUITS

Fig. 4B. In this block diagram, the vector storage
display system illustrated has color write-through
capabilities for display of generated images.

Refresh-Vector Display System

with peaetration CRT

two phosphors in separate layers.
Each layer requires a certain voltage
threshold to ‘‘break through’ or
penetrate—thus its name. Referring
to Fig. 2A, note how a 6-kV potential
allows red phosphors to be activated.
However, this voltage is insufficient
to reach the green phosphors, which
are stopped by the dead layer and
only activated by 12-kV potentials.
This type color CRT typically uses
two electron beam guns, each em-
ployed at a different potential. This
unfortunately requires circuitry to
deflect the two beams to a particular
spot on the CRT. Obviously, here is

Fig. 4A. This is a typical penetration CRT refresh-
raster system with deflection drives changing for
each color in a field sequential manner.

where mislignment or poor registra-
tion can result if these two circuits are
not working perfectly in unison.

The Color Write Through CRT
technique uses the penetration effect,
as described, in a color storage CRT.
The CRT operates at a 6-kV negative
potential with respect to the target,
while the tube itself is characterized
by an array of low-energy (several
hundred volts) flood guns and a spe-
cial phosphor target. (Fig. 2B).

The phosphor is separated from a
transparent conductor by an insulat-
ing layer pierced with a number of
conductive ‘‘dots.”’ Like the pene-

Refresh-Raster Display System

with shadow-mask CRT

Fig. 4C. This is the block diagram of a typical re-
fresh-raster color display system. It uses a shadow-
mask CRT and displays a full spectrum of colors.
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tron CRT, this phosphor is also made
up of two phosphors. Small particles
of each phosphor are mixed together.
The normal green phosphor for stor-
age is mixed with red phosphor par-
ticles surrounded by a dead layer.

When the flood electrons strike the
written target areas, they naturally
cause the phosphor to luminesce.
The unwritten areas, which are main-
tained at near ground potential by the
flood electrons, do not luminesce.

To prepare the screen for writing
new information on it, the written
areas are erased by pulsing the con-
ductive backplane and resetting the
phosphor potential to its lower bi-
stable state.

If the writing-beam current is low-
ered below some threshold, whereby
no information is stored, the phos-
phor still briefly luminesces as a
result of the writing gun’s high ener-
gy. This phenomenon is called ¢‘write
through.”” With the penetration
phosphor in place, the writing
beam’s high-energy electrons pene-
trate the red phosphor’s dead layer,
exciting both phosphors. This causes
a yellowish green trace, and the pro-
cess is commonly known as ‘‘color
write through.”’

Shadow Mask CRTs are the last
type of commonly used color CRTs.
They yield the best performance, but
are in some respects the most com-
plex of the three technologies. This
type of tube dominates the color
CRT market today and is most nota-
bly characterized by the presence of
three electron guns that are used to
address either three primary-color
phosphor dots or three primary-col-
or phosphor stripes. The dots and
stripes are collectively assembled in
groups called triads. They are so
closely ‘‘packed’’ together that they
appear as one to the eye. Color re-
sults from the proportional mixing of
these colors. The shadow mask,
shown in Figs. 3A and 3B, ensures
that each beam addresses only its as-
signed color dot or stripe. The pri-
mary-color beams (red, green, and

blue) must be angled properly to pass
through the mask openings to strike
just their corresponding color phos-
phor. All other phosphor dots on the
screen are ‘‘shadowed.”

Dots instead of stripes are used
when maximum resolution is re-
quired because the dot pattern per-
mits smaller horizontal spacing be-
tween the triads. Therefore, the guns
are typically configured into deltas or
triangles for dots and in-line for
stripes, although in-line guns can still
handle phosphor dots. The trade-off
here is that the in-line guns require
less convergence circuitry. A lack of
convergence typically occurs when
the three beams pass through the de-
flection yoke at slightly different
angles and locations. As a result, they
are deflected to slightly different
points on the screen. Compensation
circuitry partially helps in this re-reg-
istration of the three primary colors.

A technique to effectively combat
this problem is to display the three
colors sequentially rather than simul-
taneously. This is how Tektronix
solves this problem with its color red,
green, and yellow special CRT.

Color Display Systems

Now that we’ve examined the three
dominant types of color CRTs, let’s
look at how they are used in various
color systems.

The three most widely used color
systems are: (1) vector storage, (2) re-
fresh vector, and (3) raster refresh.
Theoretically, both the refresh-vec-
tor and and refresh-raster displays
could use either penetration CRT or
shadow-mask CRT technology. In
practice, however, certain restraints
lend themselves to use with the pene-
tration-type CRT. The refresh raster
type of color system almost exclu-
sively uses the shadow-mask CRT.

Refresh Vectors. A typical refresh-
vector display system is shown in Fig.
4A. Vectors are drawn by deflecting
the beam between two specified end
points. An image is formed, in turn,

from a combination of vectors and
can be rapidly changed by merely
changing the vector end points. Since
there are relatively few end points re-
quired for images consisting mostly
of lines, the dynamic capabilities of
this type of display system are excel-
lent. However, in order for the view-
er’s eye to perceive a constant lumin-
ance, the complete image must be fre-
quently refreshed. This limits deflec-
tion speed and the number of vectors
that can be drawn before flicker be-
comes a problem.

A penetron requires a different de-
flection-amplifier gain for each of
the two colors. Therefore, aso-called
““field sequential’’ operation is used.
This means that the red information
is written in the first field, then the
deflection gain is changed before the
green information is written in the
second field. Producing a third color
as the result of registering (placing
one color over another one) is diffi-
cult for alignment reasons. There-
fore, this third color is usually pro-
duced by an intermediate accelera-
tion voltage in the third field.

Vector Storage. Using the vector
storage color display system helps
overcome the flicker problem. A typ-
ical vector storage display system us-
ing a DVST (direct view storage tube)
with color write-through is shown in
Fig. 4B. When the DVST is set to the
storage mode, green vectors are
stored on the screen. Deflection
speed therefore affects only the time
required to draw a complete graphics
image. There is no flicker regardless
of how many vectors are drawn. This
characteristic particularly lends itself
to the display of complex intricate
images. By employing the unique
capabilities of the DVST with CWT
(color write-through), images with
another color can be added to the dis-
play. When the write beam is oper-
ated with reduced current to prevent
storage, a yellow-orange spot is pro-
duced on the screen. This non-stored
spot can be deflected to produce re-
freshed vectors. The number of vec-
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Instead of relying on dual-frequency
liquid-crystal materials, as earlier lig-
uid-crystal color switches have, Tek-
tronix’s proprietary process uses a
single-frequency material in a new
optical-switch  device called a
““w-cell.”” The w-cell offers millisec-
ond switching rates and excellent
viewing angle.

Early attempts to create a suitable
fast switch relied upon two-frequen-
cy switching of a normal, twisted ne-
matic liquid crystal cell. The w-cell
eliminates the need for higher power
and complicated drive circuitry. It
also eliminates undesirable tempera-
ture effects and successfully deals
with the problem of poor viewing an-
gle of the two-frequency switches.

The system is constructed by
mounting a fast liquid crystal color
shutter in front of a monochrome
CRT. The phosphor in the mono-
chrome CRT has an emission spec-
trum that includes an orange peak
and a blue-green peak. The color
shutter consists of a fast liquid crystal

W) »a&‘“
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LCD Shutter Theory

polarization switch (the w-cell),
which is sandwiched between two or-
thogonal (mutually perpendicular)
color polarizers and a neutral polar-
izer, as previously shown.

Depending upon the polarization
state of the switch, one or the other of
the primary phosphor peaks is trans-
mitted through the shutter. Informa-
tion is fed to the CRT in two sequen-
tial fields, synchronized with the col-
or shutter. Information in each field
appears as a primary color. Informa-
tion fed to both fields is integrated by
the eye and appears as a combination
of the two primary colors (neutral in
the 5116 color oscilloscope).

Since an entire color image consist-
ing of two primary fields must be pre-
sented at a 60-Hz rate (to prevent
flicker), the field rate must be 120
Hz. In the 5116 Color scope, the col-
or shutter must switch in less than 3
milliseconds to allow a reasonable
amount of active display time for
each primary color.

The w-cell. The new
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achieves its fast switching time by ar-
ranging the liquid-crystal molecules
so that when the applied electric field
is removed (turned off), its small,
necessary liquid flow is in harmony
with the elastically induced rotation
of those molecules. This alignment
and thin cell spacing result in a fast
cell switching (between %2 and 3 ms).
The w-cell must have highly accurate
spacing because it functions as a half-
wave retarder, tuned for the wave-
length region of interest.

Tektronix has developed tech-
niques for spacing cells in the 5- to
6-micrometer range with tolerances
and uniformities of 300 nanometers.
These cell spacing techniques have
been applied to cell sizes ranging
from 5- to 40-cm diagonally. Actual
viewing area is about 90% of the cell
size due to the surface area needed
for mounting. The use of the thin
w-cells allows a large viewing angle
for the color display.

Color and Viewability. A desirable
feature of the new display system is

Here is a derailed look ar the varions efements that
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its high contrast ratio. The combina-
tion of color polarizers and either a
diffusing or an anti-reflection coated
linear-polarizer permits high con-
trast ratios (greater than 20:1). The
high contrast gives the 5116 oscillo-
scope display excellent viewability,
even in high ambient light, with less
CRT brightness.

Brightness. The system is field se-
quential. By their nature, field se-
quential displays have implications
for system brightness and bandwidth
requirements. Any given color’s
brightness is, in theory, reduced to
25% of the brightness of a contin-
uously refreshed CRT without the
color filter. This is caused by the field
sequential operations (50% duty fac-
tor for any given color) and by the
transmission characteristics of the
color polarizer (50% for an ideal de-
vice). But the application of theory
always presents new complications.
For this technology in an oscillo-
scope, the duty factor must take into
account horizontal retrace times.
Realistic numbers must also account
for polarizer and phosphor mistun-
ing, as well as non-ideal polarizer
transmission. When these are consid-
ered, the resulting brightness is 24 to
28% (50% duty factor for dual trace)
of the continually refreshed bright-
ness without a color shutter. Al-
though this is a rather substantial re-
duction in the original (mono-
chrome) brightness, it’s mostly com-
pensated for by the system’s high
contrast ratio, which improves view-
ability in high ambient light.

Conclusion. 1If the proof is in the
pudding, take another look at the
photo in Fig. 1 to see what the true
capabilities of this innovation are.
You’ll surely agree that thisactual os-
cilloscope trace with a liquid crystal
color CRT is truly impressive.

tors in this second color, however, is
limited by maximum deflection
speed and flicker.

A third color can be obtained by
writing the refresh vector on top of
an identical, stored vector. This
mode produces a greenish-yellow.
Unlike the penetron, no misregistra-
tions are encountered since the same
writing-beam potential is used to
write in all modes.

Refresh Raster. This is the most
common of the three color graphic
display systems. A shadow-mask
CRT using this system is shown in
Fig. 4C. This system uses three beams
deflected together over the phosphor
screen in a prearranged raster pat-
tern. A bit-map semiconductor mem-
ory determines when each of the
three guns receives current and how
much it receives. Thus, it is capable
of controlling how much of each col-
or is produced at each pixel or ad-
dressable point on the screen.

The data must be dumped or read
out repeatedly to the screen as fast
enough to avoid problems associated
with flicker. However, the time re-
quired to change images on the screen
is determined by how fast the scan
conversion can relocate the bit map.
There is a tradeoff condition en-
countered here: the larger the bit
map, the slower the process. There-
fore, raster images with many pixels
(picture elements) must endure di-
minished speed of interaction and
cannot produce dynamic images.
The two controlling parameters to
note in specifying this are the deflec-
tion speed of the CRT beam and the
bandwidth of the video amplifier.

Image-Quality  Characteristics.
Resolution, or the display’s ability to
resolve or separate two closely
matched points or lines, is the prime
consideration in image quality. Reso-
lution gives an image its sharpness
and is independent of display size;
however, the smaller the display, the
higher the resolution to resolve an
equal number of lines or pixels.

primarily a function of the electron-
beam spot size because vector-gener-
ated images inherently consist of
lines equal in width spacing to that of
the spot. The current distribution in
an electron beam usually is Gaussian
and circularly symmetrical.

Another feature critical to the eye
is the number of colors the system is
capable of showing. The penetron
CRT is limited to a maximum of
three distinguishable colors; the
DVST with CWT is also limited to
three. Only the shadow-mask CRT is
capable of a panoply of colors.

Future Color Displays

There are two developments on the
horizon that appear to be the most
promising for color CRTs. The first
is a current-switched CRT, where the
dependence on two or more voltage
sources of different potentials has
been eliminated. The principal used
here is two phosphors, each produc-
ing different colors. These phos-
phors differ in current saturation
tendencies, so that an increase of
beam current causes a change from
red to green. After the red phosphor
saturates, all further light comes
from the green phosphor. Sony is re-
ported to be investigating this sys-
tem, which is attractive because no
registration is required here.

The second alternative to the pene-
tron is the subject of this article, the
liquid crystal shutter CRT. This also
uses amonochrome CRT in a field se-
quential color display and a liquid-
crystal color switch,

A monochrome CRT with an un-
patterned multicolored phosphor is
placed behind an electrically con-
trolled color filter. By synchronizing
the red information written on the
CRT during field number one with a
color switch set to pass only red light,
and green information in field num-
ber two with the switch passing green

The resolution of vector displays is (Continued on page 92} ’
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® extensive software support

® more built-in memory

® improved keyboard

® Jarger display
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capabilities. The ideal training tool!
MPF-1P will deliver you into the growing
world of micro-processing. Invest now!

Plus-FREE GIFT  ©nly $179.95

O Check this box for FREE

Z-80 Microprocessor

Programming and

Interfacing textbook when ‘ .
you order within 7 days. e Dept. MEOIS
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1-800-426-1044
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CIRCLE 9 ON FREE INFORMATION CARD

Use the
free
info card.

How do I get
more data?

Stereo and Mono
Together

Modifying a mono headphone jack
to properly accept either
stereo or mono phones

By Michael A. Covington

ere is a way to wire a head-
phone jack so that either
stereo or mono headphones

can be plugged into it. The problem
to be solved is as follows: If you plug
stereo phones into a mono phone
jack, sound can be heard only in one
ear; if you plug mono phones into a
stereo jack, there is a short across one
channel, which can damage the out-
put transformer.

This circuit assumes that the signal
source is monophonic (that is, the
speaker output of a radio). Plugging
in either type of headphone cuts out
the speaker. If the phones are stereo-
phonic, one channel receives the sig-

nal directly, and the other receives it
through a 10-ohm resistor. With
mono headphones, the resistor pre-
vents the signal from being shorted to
ground. (Many closed-circuit stereo
phone jacks have one more switch
contact thanis shownin the diagram;
the extra contact can be ignored.)
Most stereo headphones have an
impedance of 100 to 200 ohms, so the
resistor does not produce a notice-
able difference in sound level be-
tween one ear and the other. Even
with 40-ohm lightweight head-
phones, the loss due to the resistor is
only 2 dB, which is usually not per-
ceptible. With 8-ohm phones, the
loss is 6 dB, which is noticeable, but
won’t be serious when listening to a
monophonic signal. ME

To original
speaker connection

Speaker

/\1\
O
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W
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Project

A Digital Humidity
Control

Interfacing this digital controller with a humidifier
provides accurate readings of relative humidity and
maintains indoor air moisture at its optimum point

S e g

§ a0 :x e g ard

HUMIDITY  CONTROL =

By Eugene Weber, WB9WWI

inter is here, with its dry air
and high heating bills! To
help in both areas, many

people turn to humidifiers to add
moisture to their heated environ-
ment. This makes breathing more
comfortable, provides a feeling of
greater warmth for a given tempera-
ture and, consequently, lowers ener-
gy costs.

To get the most from a typical hu-
midifier, whether it’s attached to a
central system or simply a room unit,
you need an accurate controller and
relative-humidity display. The digital
device discussed in this articleis both,
and it will maintain household hu-
midity at the desired level.

Circuit Description

The heart of the digital humidity con-
trol presented here is its capacitive
humidity sensor (see Fig. 1). This sen-
sor consists of a special membrane
with a thin deposit of gold on each
side. The membrane’s dielectric con-
stant is a function of ambient relative
humidity. As the humidity changes,
so does the sensor’s capacitance.

In the Fig. 1 schematic diagram,
ICI forms a dual synchronized multi-
vibrator. The free-running frequency
of the first multivibrator is determin-
ed by resistor R/ and capacitors C/
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““‘Keeps you warmer in the winter, with reduced energy cost.’’

Fig. 1. Overall schematic diagram of the controller. Power
is supplied by an external ac adapter. -
NOTE: R‘Oé 2N4403
e IC1, 1C2 = 4001 20K
5-600F, IC3 = LM359
A\
R4
n SZOK% e 2 2 3
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Semiconductors

D1, D2—1N914A diode

DIS1—2-digit 7-segment
anode LED display

HS1—Humidity sensor (Phillips No.
5X38H122R)

IC1, IC2—4001 quad NOR gate

1C3—LM358 dual op amp

1C4—CA3062 A/D converter

1C5—CA3061 BCD decoder/driver

1C6—7805CT S-volt regulator

LEDI1—Red light-emitting diode

Q1, Q2—2N4403 transistor

Q3—MPSAI13 transistor

Capacitors

C1—82 pF

C2—68 pF

C3—5-t0-60-pF trimmer

common-

PARTS LIST

C4—0.15 uF

C5, C9—22-yF, 6.3-volt electrolytic
C6—0.33 uF

C7—100-xF, 16-volt electrolytic
C8—100-uF, 6.3-volt electrolytic
Resistors (all Ya-watt, 5%)

R1, R2—420,000 ohms
R3—4700 ohms

R4--820,000 ohms

R5—8200 ohms

R6—12,000 ohms

R7—3300 ohms

R8—100 ohms

R9, R10—20,000 ohms
R11—4700 ohms

R13—300 ohms

R14—100,000 ohms

R15—2200 ohms

R16—680 ohms
R12—1000-ohms linear-taper potentio-
meter
Miscellaneous: Suitable enclosure;
12-volt ac (at least 300-mA) ac adapter;
printed-circuit board; control knob
with pointer; sockets for ICs (optional);
hookup wire; machine hardware;
solder; etc.
Note: The following items are available
from GTC Industries, PO Box 443,
Hinsdale, IL 60521: etched and drilled
pc board for $12.50; HS1 humidity sen-
sor for $14.75; complete kit of all
board-mounted parts, less enclosure
and dc adapter, for $54.00. Please add
$2.50 SH for each order. 1llinois resi-
dents, please add state sales tax.

and C2. The second multivibrator’s
frequency is controlled by R2and the
Sensor.

The outputs of the two multivibra-
tors are gated through /C2. The out-
put of IC2isa pulse of approximately
10 kHz and a width proportional to
the capacitance of the sensor. Con-
tained in /C2 are four NOR gates that

are wired in parallel to provide a low-
er output impedance. The output of
IC2is fed through diode D! to a net-
work consisting of R3, R4, R5, R6
and C4. The function of this RC net-
work is to integrate the output pulse
from /C2 and provide linearization
of the signal.

The integrated pulse, which is now

an analog voltage proportional to
humidity, is buffered by voltage-fol-
lower /C3A4 and is fed to the inverting
input of voltage comparator /C3B.
The noninverting input of /C3B is
derived from voltage divider R1/,
R12 and R13. Note that RI2 is a
panel-mounted potentiometer and is
used to select the desired humidity set

et e e e e A e e i = = =" ____x_]
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Recommended Indoor Humidity Vs,
Outdoor Temperature

Outdoor Temperature Indoor Humidity

-30°F 10% R.H.
20°F 15% R.H.
~10°F 20% R.H.
0°F 25% R.H.
10°F 30% R.H.
20°F 25% R.H.
30°F 40% R.H.
40°F 45% R.H.
S0°F 50% R.H.

point. Resistor R/4 provides a differ-
ential between turn-on and turn-off
of about 5% relative humidity.

The output of /C3B turns on trans-
istor Q3 which, in turn, turns on
LED] and provides a 12-volt control
signal to turn on the humidifier. (The
humidifier interface will be discussed
later.)

The output of IC3A is also fed to
the positive input of /C4, an analog-
to-digital (A/D) converter with mul-
tiplexed BCD outputs. The outputs
of KC4 drive IC5, a BCD-to-seven-
segment decoder-driver. Transistors
Q! and Q2 are digit-select drivers. In-
tegrated circuit /C5 turns on the indi-
vidual display segments.

Power for the circuit is supplied by
astandard 12-volt dc plug-in ac adap-
ter. The adapter should be able to
supply at least 300 mA of current.
The 12 volts from the adapter is re-
duced to + 5 volts by the /C6 voltage
regulator.

Construction

All components, with the exception
of RI/2, mount directly on a single-
sided printed-circuit board. If you
plan to fabricate your own pc board,
use the etching-and-drilling guide in
Fig. 2. Otherwise, you can obtain a
ready-to-use pc board from the
source given in the Parts List.

Parts placement and orientation
are shown in the drawing in Fig. 3.
Though there is nothing critical
about assembly, it is important that

Fig. 2, Actual-size etching-and-drilling guide to use when fabricating your own
printed-circuit board.

you observe the orientations and po-
larities of the ICs, transistors, di-
odes, and electrolytic capacitors.
Also, you can install the ICs directly
on the pc board or use optional sock-
ets for them.

The leads of the humidity sensor
should be kept as short as possible to
minimize the effects of stray capaci-
tance. For best results, the sensor
should be mounted outside the enclo-
sure in which you house therest of the
circuit, but no more than 3 ” from the
pc board.

If space limitationsrequire the sen-
sor be mounted inside the enclosure,
be certain to provide adequate venti-
lation for it so that ambient air can
circulate around the sensor. Any type
of enclosure can be used, so long as it
is large enough to accommodate the
pc board assembly and potentio-
meter control.

Shown in Fig. 4 is the calibrated
scale to use for the humidity control
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In this photo is shown the special ca-
pacitive-type humidity  sensor
around which the project is designed.



www.americanradiohistory.com

e ]
ity
106 I
! r::':::ﬁi I | ISt J§5
Lbc-arlel b 9
TTT
cs/ 1‘ ] I
14 I
ro oo % crew ey
adapter . \ VL I ’ J l I
B i
A0 "
re 1l P
o oL 3 @ [a)
Feer-- W Vi
: E R12
[

2] g%
I E i |
‘ f

1c1 e
ke
g . 4
,) a — R16— I
l LEDN s

40 | 60
\ /
30\ ’70
+
20~ 80
/7 \
10 90

Fig. 4. This is the actual-size calibrat-
ed dial plate to use behind R12’s con-
trol knob. See text for further details.
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Fig. 3. Component-placement guide for pc board. Note that components are
shown from foil side of board. You must mount these components on the oppo-

el

Sensor

site side of the board.

knob that mounts on R/2. You can
cut thisscale fromthe page and glue it
to the front panel of your project, or
you can photographically copy it on-
to film and use that instead. Alterna-
tively, you can use the scale as a guide
to dry-transfer label your project’s
front panel.

Calibration & Interfacing

The project is very easy to calibrate.
You simply connect the calibration
reference capacitor that comes with
the sensor in place of the sensor itself.

After powering up for the project
with the reference capacitor in place,
you adjust trimmer capacitor C3 for
a display of the value specified on the
reference capacitor. This done, you
turn off the power, remove the refer-
ence capacitor, and replace the sen-
sor.

When you once again power up the
project, the display will indicate the
actual relative humidity of the sur-
rounding (ambient) air.

A 12-volt dcrelay can beused toin-
terface the humidity control to the
humidifier, as shown in Fig. 5. If the

Fig. 5. Interface circuit for connect-
ing controller to humidifier.

humidifier is a line-operated 117-volt
ac model, mount the relay as close to
the humidifier as possible.

Operation

To use the digital humidity control,
simply set the knob on R /2 to the de-
sired relative-humidity (R.H.) level.
The Table (shown elsewhere in this
article) indicates the recommended
indoor humidity based on outdoor
temperature. Setting the humidity
control too high may result in exces-
sive condensation (or ice) forming on
windows and outside walls.

The digital humidity control will
not only indicate relative humidity
levels in your home, it should also
provide much more comfortable liv-
ing this winter. ME

e R
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| Authors illustrate how the ADAM computer
creates full color patterns with its version of BASIC

‘““Color Bar Generator’’ “Mosaic Dazzler’”
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By Forrest M. Mims III
and Eric Mims

y 15-year-old son, FEric,
who is also my co-author
here, were among the pio-

neer buyers of Coleco’s ADAM com-
puter system last year. After all, it
represented a major breakthrough in
value. Qur problems with the com-
puter system were minuscule, thank-
fully, though I did read reports about
reliability problems that other pur-
chasers experienced.

We were favorably impressed by
the computer system’s professional
keyboard and letter-quality printing.
Combined with ADAM’s built-in
word-processing, cartridge slot, and
color capability, it functions well as
an excellent electronic typewriter and
video game machine. ADAM also
comes with SmartBASIC, Coleco’s
name for its version of BASIC that
closely resembles Apple BASIC. You
can’t fully appreciate ADAM’s capa-
bilities until you actually try your
hand at SmartBASIC.

Working with SmartBASIC

Virtually all home computers use va-
rious versions or dialects of the popu-
lar programming language, BASIC.
Among the two leading versions are
Microsoft BASIC and Applesoft

Typical screen display of ‘‘Weaving Rainbows.”’

BASIC. Even these forms of BASIC
have variations.

For instance, various versions of
Microsoft BASIC are used by Radio
Shack for its line of TRS-80 comput-
ers and IBM for its PC and PCjr. So-
called IBM look-alike computers al-
so use Microsoft BASIC. Applesoft
BASIC is used by the famous Apple
I1 as well as its descendants. It’s also
used with several Apple clones.

Though ADAM is certainly not an
Apple ““look-alike,”’ it uses a version
of Applesoft BASIC. Why? Certain-
ly, Microsoft BASIC has its advan-
tages. But there are believed to be in
existence more programs for the Ap-
ple than for any other computer.
Hundreds have been published in
computer books and magazines,
many of which can be typed without
modification into ADAM, though
some may need minor revisions. Tak-
ing advantage of ADAM’s fine
graphics capability, anyone can use
SmartBASIC to create complex and
beautiful color patterns in both low
and high resolution.

In the /low-resolution mode,
ADAM divides the TV or monitor
screen into an invisible grid of 40 col-
umns and 40 rows. A solid block of
any of 16 colors can be placed at the
intersection of any row and column.
(The SmartBASIC statement for low
resolution is GR.)

In the high-resolution mode,
ADAM partitions the screen into a
grid of 256 columns and 192 rows. A
small point of color can be placed at
any column-row intersection. (The
SmartBASIC statement for high res-
olution is HGR.)

A simple number codeis used to se-
lect the color painted on the screen.
In the low-resolution mode the color
is selected by the statement COLOR
=n. In the high-resolution mode the
color is selected by the statement
HCOLOR =n. In both cases, n de-
notes the code of the selected color as
specified in the following table:

Code  Low Resolution High Resolution

0 black black

1 magenta (purple) green

2 dark blue dark red

3 dark red white

4 dark green black

5 grey medium red

6 medium green medium blue

7 light blue white

8 dark yellow/orange  dark yellow/orange
9 medium red dark blue
10 grey grey
11 light red light red
12 light green dark green
13 light yellow light yellow
14 cyan (aqua) cyan (aqua)
15 white magenta (purple)

These color codes are given in the
revised edition of the ‘‘ADAM
SmartBASIC Programming Man-
ual.”” We’ve defined them here so
you can better understand the graph-
ics portions of the programs that are
given below.

With the exception of “‘Color Bar

Typical screen display from ““Paddle Plaid.”’
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One of the limitless possibilities pro-
vided by ‘‘Rainbow Scribbler.”

Generator,”’ all the programs pro-
duce a variety of continually chang-
ing color patterns. The accompany-
ing color photos will give you some
idea of what to expect.

To use these programs, one first
loads the SmartBASIC tape and ac-
tuates the computer reset switch. Af-
ter the tape has loaded, it can be re-
moved and be replaced in its plastic
holder.

After typing each program line into
the keyboard as shown, and then typ-
ing RUN, entering everything with the
RETURN key as usual, you’ll see some
eye-dazzling results. (Typing TEXT
removes ADAM from the graphics
mode so you can enter a new program
or modify the one in memory).

Color Bar Generator. Want to ad-
just the color of your video monitor
or TV receiver for the best possible
color combinations? This simple
program paints 16 broad stripes of
color across the screen of ADAM’s
TV or monitor:

10 GR

20c=0

30 FOR v=31t0 34 STEP 2
40 COLOR =c¢

59 VLINO,39 AT v

60 VLIN 0,39 AT v +1
70 COLOR=c +1

80 NEXT v

90 PRINT " "

[00 PRINT COLORBARTEST "

Notethat the accompanying screen
photo shows only 15 color bars.
That’s because the first bar is black
and, therefore, merges with the
screen’s black background. You can
modify the program to show 15 nar-

Typical screen display from ‘‘Rain-
bow Tunnels’’ (low-res graphics).

row color bars separated from one
another by black bars if line 70 is
omitted from the program.

Mosiac Dazzler. Here’s a short but
clever program given in the ‘‘ADAM
SmartBASIC Programming Manual.”

10 GR

20 COLOR = INT(RND(1)*16)
30 x = INT(RND(1)*40)

40 y = (RND(1)*40)

S0 PLOT x, ¥

60 GOTO 20

This program produces a colorful
mosiac of 160 squares, some of which
are always switching colors. The pro-
gram is important because it illus-
trates the use of SmartBASIC’s abil-
ity to generate random numbers.

Look at line 20. RND(1) tells
ADAM to “‘think’’ of a random
number between 0 and 1. ADAM
then multiplies the number times 16
(*16). INT (INTeger) tells ADAM to
ignore anything after the resulting
number’s decimal point. This gives a
number between 0 and 15. Finally,
COLOR = orders ADAM to use the
number as the code for the 16 low-
resolution colors. In short, line 20
randomly assigns one of the available
16 low-resolution colors to the
square designated by the PLOT
statement in line 50.

Using the same random-number
method of line 20, lines 30 and 40 de-
termine the X and Y coordinates for
the PLOT statement. The random
number is multiplied times 40 since
that is the maximum value for both
the X and Y axes in low resolution.

So far, the program has instructed

The final result of ““‘Pinwheel’’ (high-
resolution graphics).

ADAM to fill with one of 16 random-
ly selected colors one of 1600 ran-
domly selected boxes. Line 60 tells
ADAM to return to the beginning of
the program and repeat the cycle.
Now fwo colored squares appear on
the screen. Eventually, the entire
graphics portion of the screen is filled
with a colorful mosaic of squares,
some of which are continuously
changing colors.

Weaving Rainbows. This pro-
grams converts ADAM’s screen into
a magical weaving machine.

10 GR

20 COLOR = INT(RND(1)*16)
30 x = INT(RND(1)*40)

40 y = INT(RND(1)*40)

50 HLIN 0,39 AT x

60 VLIN 0,39 ATy

70 GOTO 20

Compare this program with ‘““Mo-
saic Dazzler’’ and you’ll find that the
first four lines of each are identical.
Intead of producing colored squares,
however, this program produces ran-
domly colored vertical and horizon-
tal stripes.

The stripes are positioned random-
ly according to the instructions in
lines 50 and 60. After the first pair of
vertical and horizontal stripes is
painted on the screen, line 70 tells
ADAM to repeat the process. Soon
the screen becomes an interwoven
pattern of stripes which continually
and randomly change color.

Paddle Plaid. The previous two

(Continued on page 86) .
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Project

Programmable
Timebase/Dividers

Use them in clocks, computers, and other digital
circuits, or as additions to your test-equipment lineup.

By C.R. Ball, Jr.

omputers, clocks and many

other electronic devices re-

quire accurate timing signals
that must be derived from existing
sources. Common among these
sources are the 50/60-Hz power-line
frequency, quartz crystals, and cer-
amic resonators. Traditionally, to
derive these signals, several ICs and
associated components have been re-
quired to achieve the desired fre-
quency. Recently, however, several
timebase/divider ICs have come on
the market that greatly simplify the
task of building timebase circuits
while, at the same time, providing a
versatility absent in earlier designs.

In this article, we will discuss two
timebase/divider circuits you can
build and use. Designed around two
of the recently introduced ICs, these
circuits will satisfy many, if not most,
of your clock and computer require-
ments and/or make a handy addition
to your test equipment lineup.

One circuit, which we call Time-
base I, is designed to provide an out-
put of 1 pulse per second (1 Hz) from
a 50- or 60-Hz source. The other,
Timebase 11, provides a 1-pps output
from a 1-MHz crystal source.

About The ICs

Timebase I is built around the RED
series of ICs, which consists of five
different devices, each of which pro-
vides two divide ratios. These ICs al-
low you to obtain 10 pps (pulses per

”‘

second), 1 pps, 0.1 pps, 0.1 ppm
(pulse per minute) or 1 ppm from any
50- or 60-Hz line-power source, de-
pending on the specific device used.
In addition, the count can be started,
stopped or reset using enable and re-

set inputs. Because the cost of the IC
is so low and the fact that few exter-
nal parts are needed to make a work-
ing circuit, a 50/60-Hz-to-1-pps
(1-Hz) timebase can be built for a
cost of about $12.

IC1
Pin Function

1 = Output {OUT)
2 = Reset {RST)

0 +bV

3=Vss (GND)

4 = No conncetion

5 = Clock input (CLK IN)
6 = Enable (EN)

7 = Division select (DIV) g
8= Vpp (+5 to +15V) 5

Q1 47
R3 MPS2222A 1o
T AuF

I1C1

R1 2| (see text)

1-pps
Output
—0

100K
D1 3
Input {

see text)
” l )
o]

C1—0.1-pF, 25-volt disc capacitor

D1,D2—Zener diode (optional—see

text)

IC1—See Table I for part number

Q1—MPS2222A or equivalent transis-
tor

All resistors are Y4 -watt, 5%:

R1—100,000 ohms

R2—47 ohms

R3—10,000 ohms

R4—1000 ohms

Misc.—Printed-circuit board; 3 dpst
switches (optional—see text); 8-pin

PARTS LIST (Timebase I)

DIP IC socket; hookup wire; solder;
etc.

Note: The following items are available
from BALL, PO Box 1022, Snellville,
GA 30278: No. U1A for IC1 (specify
6, 60 or 120) for $3.75; No. U2A for
IC1 (specify 360 or 3600) for $4.50;
No. TBI silk-screened glass-epoxy pc
board for $6.00; complete No. UlA
kit (specify IC) for $12.95; complete
No. U1B kit (specify IC) for $13.50.
Add $2.50 P&H for each order.

Fig. 1. Schematic diagram of Timebase I. Note strapping options for RST, DIV
and EN. Zener diodes DI and D2 are required only if input signal level is expect-
ed to exceed 6 volts. Pinout table for IC1 is shown at upper-left.
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= e L e e
“‘Designed around two recently introduced ICs.’’

C1—100-pF, 250-volt mica or polysty-
rene capacitor
C2—10-t0-40-pF pc-mount
trimmer capacitor
C3—1-pF, 15-volt tantalum capacitor
D1, D2—7.5-volt zener diode (see text)

ceramic

All resitors are Ya-watt, 5%:

S1to S4 Screw switches (see text) *+ 1
IC1, 1C2 1 s2 4 3 s4 )
. S ST 1uF S3
Pin Function Q Q o Q
1 = Divider select—1 (DIV 1) AV O +5V
2= Divider select—2 {DIV2) iy
3= Vs (GND) 4.7K ‘\é\el‘v
4 = Reset {(RST) RS TR R7
5 = Clock input {CKI) 4.7K . 4.7K
6 = Clock output (CKO) ——W——o0 M
7 = Output {OUT)}
8= Vop (+510 +15V) 1 8 1 8 9
2 1C1 7 2 1C2 Q1
OPTIONAL: RDD104 RDD104 | MPS2222A
Use when Fp > TMHz 3 6 5
0 0 o
= R3 4 5 4 6 B
| A | 47K &
coj- G $ CKO2
XTALA / O +5V
P L R8
—0t U 7 1.5K
C1
== CA cc# 100pF  E3XTALT  ZR2 RIO MPS2222A
10K 100
c2 r‘VVV e >BO1
= CB 10-40pF =
D 3 CKO1

PARTS LIST (Timebase II)

R1—20 megohms (two 10-megohm re-
sistors in series—see text)

R2—10,000 ohms

R3 through R7—4700 ohms

R8, R9—1500 ohms

R10, R11—100 ohms

IC1,IC2—RDDI104 timebase/divider Misc.—Printed-circuit board; 2 8-pin $19.95. Add $2.50 P&H per order.
IC DIP IC sockets; 4 6-32 X Y " binder-

Q1,Q2—MPS2222A  or equivalent head machine screws or 4 spst Note: Crystals are available from Delta
transistor switches (see text); hookup wire; Electronics, 5151 Buford Hwy., At-

solder; etc.

Note: The following items are available
from BALL, PO Box 1022, Snellville,
GA 30278: RDDI104 IC for $3.50
each; No. TBII silk-screened glass-
epoxy pc board for $7.95; complete
kit No. TBIIK (less crystal) for

lanta, GA 30340.

Fig. 2. Schematic diagram of Timebase II. Switches S1 through S4 can be screw-type (see text) or actual spst
switches. Optional cirlcuit for using greater than 1-MH?z crystals is shown at lower-left, below IC pinout table.

Another 1C device, the RDD104, is
used in pairs in Timebase II. This de-
vice is a selectable four-decade divid-
er that is capable of dividing an input
signal (crystal or logic) by 10, 100,
1000 or 10,000. In Timebase II, the
two cascaded RDD104s can provide
a divide ratio of 10! to 10%. There-
fore, a 1-MHz crystal can be divided
down to 1 pps for less than $20. An
optional network can be built to al-
low you to use crystal frequencies be-
yond 1 MHz. Reset inputs are provid-
ed for zeroing the counters, and on-

board switches are provided for divi-
sion programming.

Theory Of Operation

Timebase I uses the RED series ICs,
which consists of five devices that
provide a choice of 10 different divi-
sion factors (Table 1). All RED de-
vices have square-wave outputs, ex-
cept the divide-by-5 portion of RED
5/6. All also operate from +35 to
+ 15 volts and have TTL-compatible
outputs when operated at + 5 volts.

The counter inside the RED series
devices advances one count with each
negative transition of the input signal
as long as the ENABLE input is high
and RESET input is low (see Fig. 1).

When the ENABLE input goes low,
the input pulses will be inhibited and
the counter will be held in the state it
has assumed prior to the initiation of
alow condition on the ENABLE input.
A high on the RESET line clears the
counter to zero. A low on the DIVI-
SION SELECT input will effect a di-
vide-by-6, -60, -120, -360 or -3600,

e rrmm e e e P e e e T e T
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Table I. RED Series Device Types
RED 5/6 divide by 5 or 6
divide by 50 or &0

divide by 100 or 120
divide by 300 or 360
divide by 300 or 3600

depending on the device used. Simi-
larly, a high on the DIVISION SELECT
input will cause a divide-by-5, -50,
-100, -300 or -3000 (see Table II).

An output buffer is provided to
boost the output drive capability to
10 mA. Nominal input signal level is
6 volts, but higher voltages can be
used if the optional 7.5-volt zener di-
odes are installed at D/ and D2. The
input signal can have any waveshape.

Programming is achieved by using
jumper wires on the circuit board, or
by using external switches for the
ENA (enable), RST (reset), and DIV (di-
vide) functions.

The Timebase Il circuit (Fig. 2)
uses two RDDI104s. Each RDD104
contains a 4-decade divider circuit
and three-stage amplifier network,
with the output made available. In
IC1, this output allows the amplifier
network to be used with an external

crystal to form a stable oscillator, us-
ing a minimum of external compo-
nents. In /C2, the amplifier network
is used as an input buffer and shaper.

Refer to Fig. 3 for the following
description. The count circuit ad-
vances by one with each negative
transition of the input signal. When
the RESET input goes high, the count-
ers are reset to zero. The SELECT in-
puts program the RDD104s for di-
vide-by-10, -100, -1000 or -10,000
(see Table III). All inputs and out-
puts are TTL-compatible when the
circuit is operated on + S volts.

For the circuit in Fig. 2, two
RDD104s are cascaded to make a ver-
satile selectable timebase/divider
with a division range of 10' to 10°,

The clock outputs are made available
at CKO1 and CKP2, while buffered
outputs are available at BO1 and BO2.
By making the several outputs avail-
able, different timing and dividing
combinations are possible. The two
RDD104s can be programmed inde-
pendently, using screw switches on
the circuit board.

For the truth table for the Time-
base 11 circuit, refer to Table IV,

Construction

Timebase I assembly is relatively sim-
ple and straightforward if printed-
circuit board construction is used.
The etching-and-drilling guide for
this circuit’s pc board is shownin Fig.

Tabile 11. Truth Table For Timebase 1

Division
Select
B

Reset

0

Result

Counter-advances by one with cach
negative transition of clock input.
Input pulses inhibited and count held.
Counter reset (o zero.

y 5, 50, 100, 300 or

pending on device.
t divides by 6, 60, 120, 360 or
3600, depending on device.

Clock input )-_DO_DO_%

e

L

Clock
generator

] 1 l

' = |

! |

! < = I =10

| > Oscillator |

] external l

[] components

I._-—-——————J —{ 10
Clock output &

Reset input H=— -10
Divider select s
input 1
Decoder

Divider select
input 2 7

1-0f-4
selector

Buffer

— Output

Fig. 3. Block diagram illustrates function blocks contained inside the RDD104 timebase/divider IC. Major elements are
the = 10 chain, decoder and 1-of-4 selector. Clock input can be supplied by logic circuitry, crystal, or ceramic resonator.
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3

o°/,/°;1
N

TIMEBASE 1
EXT RST

—R2—

Fig. 4. These are the actual-size etching-and-drilling guide and component-

placement diagram for the Timebase I project.

4, along with its components-place-
ment diagram. When mounting com-
ponents on this board, make certain

that you observe the proper orienta- -

tions for Q7 and IC1.

Zener diodes DI and D2 should be
installed for protection if inputs in
excess of 6 volts are anticipated. The
three programming options (RST, EN
and DIV) can be strapped on the
board or wired to external switches.

A bank of five Timebase I boards
would make a dandy line-frequency
timebase for the shop. In this case,
each board would have a different
RED IC, and all would have their op-
tions and outputs wired to terminals,
switches, and jacks.

Timebase II is a bit more difficult
to build than Timebase I, owing to
some unique construction techniques
required. The etching-and-drilling
guide for this circuit’s pc board and
the components-placement diagram
are shown in Fig. 5.

When assembling Timebase II,
note that R/, a 20-megohm resistor,
actually consists of two 10-megohm
resistors mounted on-end and series
connected by tying and soldering to-
gether the free leads. Also, program-
ming switches S/ through S4 are
made up with 6-32 x Y4 binder-head
machine screws that are self-thread-
ed into the pc board on the fuil side.
When completely screwed in, they
close their respective ‘‘switches’’ and
effect an electrical zero; backed out

slightly, they lose contact with the
foil patterns and effect an electrical
one through pull-up resistors R4
through R7.

For versatility, a socket can be
added for crystal XTAL]I, as the cir-
cuit is designed to operate with crys-
tal frequencies up to | MHz. A modi-
fication circuit (see option in Fig. 2)
permits the circuit to operate at fre-
quencies beyond 1 MHz. For servic-
ing, sockets are suggested for install-

(Continued on page 92) '

Table I11. RDD104 Truth Table
Divider Select Inputs
Select 2 Select
(pin 2) (pin 1)
0 0

Output
Division
10,000
1 1000
0 100
1 10

Tahle IV. Truth Table For Timebase 11

Outputs
CkO2 BO2
B0

fo 1y 10

Switch Setting

52 53 54 CkO

1 :
1 fa 0¥ 1
1 I.C!- 10" 1
1 fa 0 10
0 £ o
10 fo o
D0 fo TiCR 11
D fs I
{- L fa [V ER [
(1] fa 10 10*
0 i o
1 [ o
0 0 fa il

0 [ 1ig

W] ([ (}

0 0 1o i

.|:'|
I

Fundamental frequency of crystal.

TIMEBASE 2

GND
@ s4

CKO2 CKO1 RST CLKIN GND
|_.

11 1,
00w oo 17 I
1IC2 oo x 1c1 [ Swtbad -
111 E:: [ T
x
83 S2 s1 I

Fig. 5. These are the actual-size etching-and-drilling guide and component-
placement diagram for the Timebase II project.
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Experimenting with a Touch-Tone DTMF Receiver

By Forrest M. Mims III

companies have introduced vari-

ous integrated circuits capable of
generating and decoding the Touch-
Tone™ signals used in pushbutton
telephones. Since Touch-Tone sig-
nals can be easily transmitted over
wires, radio waves, beams of light,
and through the air as sound waves,
the new chips permit the signals to be
used in many kinds of remote-con-
trol applications.

For example, ICs that decode
Touch-Tone signals make possible
receivers capable of responding to
signals sent over the telephone line.
Lights or appliances at any location
equipped with a telephone and such a
receiver can be switched on or off by
pressing buttons on a second tele-
phone equipped with a Touch-Tone
keypad. If the second telephone is
not equipped with a Touch-Tone
pad, then the signals can be trans-
mitted by means of a commercial
or homemade Touch-Tone circuit
placed next to the telephone’s hand-
set microphone.

The dual-tone principle of a
Touch-Tone system requires that two
specified tones be simultaneously
present before an output signal is
generated at the receiver. This greatly
reduces the impact of interfering sig-
nals and means Touch-Tone encod-
ers and decoders can be used in non-
telephone applications which might
be subject to interference from ex-
ternally induced signals.

Several years ago experimenters
and hobbyists who wished to experi-
ment with Touch-Tone signals were
forced to assemble the required cir-
cuits from scratch. Integrated cir-
cuits capable of generating Touch-
Tone signals, such as the crystal-con-
trolled MCI14410 tone encoder,
greatly simplified the assembly of
such circuits.

In recent years, semiconductor

1 | 2 e 3
£97 | oo P 697
1209 1 1336 | 1 1477
A 5 b
110 270 o 170
1208 133¢ [ 1477
s HASHE L e

[~ 8 q
8s2 852 asz
1209 1336 | 1477

= O
41 Q41 941
1209 13306 144-:7_J

Fig. 1. Each key of the Touch Tone

keypad selects two tone frequencies

as shown. Selections are made from
seven available frequencies.

Today, it’s possible to buy preas-
sembled, pocket-size Touch-Tone
encoders for less than the cost of
assembling a do-it-yourself unit. For
example, Radio Shack sells a com-
pact Touch-Tone generator complete
with batteries for less than $20. More
expensive units include such features
as memory, digital display and
crystal controlled clock.

Commercial Touch-Tone decoder
systems are not as widely available or
as economical as encoder units. At
least not yet. Therefore, the empha-
sis here will be upon the operation of
a particularly versatile decoder chip
suitable for do-it-yourself circuits,
the Teletone Corp. M-957. Before
looking at this chip in some detail,
however, let’s quickly review the ba-
sics of the Touch-Tone system.

Touch-Tone Basis

The Bell System invented the Touch-
Tone system specifically for push-
button telephones. The keypad on a
typical pushbutton phoneincludes 12
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buttons, 10 labeled 0 through 9 and
two special functions keys, known as
spares, labeled * and #. The system
can beexpanded toinclude four addi-
tional keys.

Pressing a Touch-Tone button
generates two simultaneous audio-
frequency tones. Figure 1 shows the
frequency pair assigned to each but-
ton. The four additional keys would
control an eighth tone having a fre-
quency of 1633 Hz.

The technical term for the various
Touch-Tone frequencies is Dual-
Tone Multifrequency (DTMF) sig-
nals. If you refer to Fig. 1, you’ll ob-
serve that the seven frequencies seem
arbitrary and rather oddly distrib-
uted. Actually, the frequencies were
very carefully selected to reduce to a
minimum interference from voice,
the dial tone, and the harmonics
from alternating current power lines.

The frequencies are divided into a
low group (697 to 941 Hz) and a high
group (1209 to 1477 Hz). Pressing
any button simultaneously selects
one frequency from each group.
Since both tones must occur simul-
taneously, the possibility of a false
signal is negligible. This is why a
DTMF system should be considered
for remote-control applications that
might be subject to false triggering
from noise or interfering signals.

For instance, a few years ago I de-
signed a radio-controlled camera sys-
tem for making aerial photographs
from kites and balloons. (See the
‘““‘Experimenter’s Corner’’ in the No-
vember and December 1982 and Jan-
uary 1983 issues of Computers &
Electronics.) This system was trig-
gered by single-frequency audio tone
superimposed on the carrier of a low-
cost radio-control transmitter.

With this system, I have obtained
many good-quality aerial photos.
Unfortunately, the system is very
vulnerable to false triggering, as have
been most remote-control systems I
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have built that use a single-frequen-
¢y. In other words, it can sometimes
be triggered by ship-to-shore radios
and CB units in passing cars and
trucks. Now that I have experi-
mented with DTMF circuits, I plan to
modify my aerial photography sys-
tem for Touch-Tone operation. The
system should be virtually immune to
false triggering and it will provide the
added bonus of up to 16 channels.

ry is generally used to provide low-
power operation.

Teltone DTMF Receiver

IC DTMF Receivers

Several companies make chips that
receive and decode DTMF signals.
Among them are Mitel Semiconduc-
tor (2321 Morena Blvd., Suite M, San
Diego, CA 92110); Silicon Systems,
Inc. (14351 Myford Rd., Tustin, CA
92680); and Teltone Corp. (P.O. Box
657, Kirkland, WA 98033).

The DTMF receiver chips made by
these companies all incorporate
switched-capacitor filters to detect
the transmitted tones. The filter
stages are followed by various kinds
of amplitude detection circuitry and
logic that determines when two de-
tected tones are present. Each chip
includes an output decoder that
transforms the detected tone into a
binary bit pattern. CMOS IC circuit-

Teltone has for several years made
available to hobbyists and experi-
menters a line of reasonably priced
DTMF receiver kits. The latest is the
TRK-957 DTMF Receiver Kit, which
sells for $24.75. It includes an M-957
CMOS DTMF receiver, a 3.58-MHz
crystal, a 1-megohm resistor and a
22-pin DIP socket. You can order the
kit by writing the company at the ad-
dress given above or by calling (800)
227-3800, extension 1130. (Inside
California, call 800-792-0990.)
Figure 2A is a photo of the plastic
version of the 22-pin M-957. A more
expensive version of the chip is avail-
able in a ceramic package (CERDIP),
while Fig. 2B is its pinout diagram.
Pin placements are similiar, though
not identical, to thcse of the M-947,
an earlier DTMF receiver which was
once sold in a Teltone kit. The M-957
is very easy to use so long as operating
requirements and precautions given
in the manufacturer’s data sheet are
followed. Since the M-957isa CMOS
chip, it’s important to observe pro-
per handling procedures to avoid

damaging the chip with high-voltage
static electricity.

Referring to the pin diagram in
Fig. 2B, the positive supply, which
should be from + 5 volts to an abso-
lute maximum of + 16 volts, is ap-
plied to the M-957 at pin 6 (VP). Pins
4 (VvND) and 13 (VNA) should be at
ground potential.

The DTMF signal is applied to the
M-957 at pin 12 (SIGNAL IN). The in-
put signal may be ac coupled through
a capacitor. If the signal is dc coupl-
ed, the peak signal voltage must not
exceed the positive supply voltage.
Therefore, the input signal should
always be removed before power to
the M-957 is switched off.

A 3.58-MHz crystal and a 1-meg-
ohm resistor are both connected
across pins 15 (XIN) and 14 (XOUT) to
provide a precise timebase for the
chip’s internal oscillator. If the inter-
nal oscillator is not used, pin 15
should be tied to logic 1.

Pin 16 (OSC/CLK) is the timebase
control. When pin 16 is at logic 1, the
internal oscillator is selected. When
pin 16is at logic 0 (and pin 15 is at log-
ic 1), a signal applied to AUXCLK is
selected as the timebase. Pin 17 (AUX-
CLK) should be left open when the in-
ternal timebase is selected (pin 16 at

Fig. 2. At the left is a photograph of the Teltone M-957 DTMF receiver integrated circuit, while at the right is a
drawing that shows the IC’s pin function designations.

do [1] O 2] b1
HEX [7] [21] D2
ot [5] 0] b3
vep [#] M-457  [9] cear
12/16  [5] 18] STRoBE
ve [ 7] Auoxclk
BD  [7] 1] osc/tlx
A E 5] %N
B[4 1] xouT
Ne (o] 3] UNA
NC iz 7] SIGNAL IN
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logic 1). If an external signal is used
for a timebase, its frequency must be
3.58 MHz divided by 8 or the M-957
integrated circuit will not decode sig-
nals properly.

The M-957 has four output pins (1,
22, 21 and 20) conveniently grouped
at one end of the chip. As explained
below, these pins provide two kinds
of binary bit patterns that corres-
pond to the detected DTMF signal.

Several control and output pins
add to the M-957’s versatility. The
12/16 input (pin 5) determines which
range of DTMF signals will be de-
tected. When pin 5 is at logic 1, the
standard 12 DTMF signals of the
pushbutton telephone will be de-
tected. When pin 5 is atlogic 0, all 16
DTMEF signals are detected.

The A and B inputs (pins 8 and 9)
control the sensitivity of the M-957 to
the input signal. Applying various
combinations of logic states to these
two pins adjusts the sensitivity in
steps to a maximum of — 31 dBm.

The OE input (pin 3) is controlled
whether the output pins are enabled or
placed in the high-impedance or so-

called third state. When pin 3 is at
logic 1, the output pins are enabled
and represent the contents of the
M-957’s output register. When pin 3 is
at logic 0, the output pins are placed in
the high-impedance third state.

The HEX input (pin 2) controls the
format of the four output pins. When
pin 2 is at logic 1, the output pins pro-
vide a standard 4-bit binary bit pat-
tern. When pin 2 is at logic 0, the out-
put pins provide a 2-of-8 binary code.
The table summarizes the two output
modes of the M-957.

The STROBE input (pin 18) indi-
cates when a valid frequency pair is
present at the input. Normally, pin 18
is at logic 0. When a valid frequency
pair has been detected, pin 18 goes to
logic 1 until the signal ends or the
CLEAR input (pin 19)is placed at logic
1. If the CLEAR input is not used, it
should be tied to ground (VNA or
VND) to prevent stray signals from
causing inadvertent clear operations.

Output BD (pin 7) provides an early
indication of a possibly valid DTMF
signal at the input pin. Normally BDis
atlogic 0, but it goes to logic 1 when a

LOW HIGH BINARY 2-0F-8
ST 4 12V SIGNAL TONE TONE OUTPUT OUTPUT
1 637 1209 Dl 0000
‘ 2 697 1336 0010 0001
3 £97 1477 0011 0010
: s s Je i 4 70 1209 0100 0100
+— 0 A 3 770 1336 0101 0101
e S I & 770 1477 0110 0110
= " 22 I 7 §52 1209 o111 1000
e ] ] m-asy j | 8 852 1336 1000 1001
] 2t ¢ g ) 1477 1001 1010
o " . \ ] 0 941 1336 1010 1101
SIEmA =01 1 ' 04 1209 1011 1100
" B R FUR T # 04| 1477 1100 1110
A 97 1633 1101 0011
’ l R ey Jeu Tas B 770 1633 1110 o111
ol (W |tk C 852 1633 1111 1011
A3D0 5 o 041 1633 0000 1111
‘ (RED) T %\ \\
NN
T e /L Fig. 3. This is the schematic diagram of the M-957 Touch
= Tone decoder test circuit in which LED:s give visual indica-
tion of the circuit’s operation.

signal has been received and is being
validated. The BD output responds to
an input signal within about 18 milli-
seconds while the STROBE output re-
quires about 40 milliseconds to verify
a correct signal.

Using the M-957

Figure 3 is a straightforward test cir-
cuit for the M-957. The input signal
may be supplied directly from a
Touch-Tone keypad, a tape record-
er, an amplifier, or aradio receiver so
long as the signal amplitude does not
exceed the positive supply applied to
the M-957. The signal may be cou-
pled directly (dc) or through a 0.01-
uF capacitor (ac).

The circuit in Fig. 4 includes four
optional LEDs connected to the out-
puts to provide a visual indication of
the received signal. Indicator LEDs
can also be connected to other out-
puts of the M-957.

Generally, it’s desirable to decode
the binary output from the M-957 in-
to a 1-of-16 format. Figure 4 shows
how to connect a 74C154 4-line to

N = e, T L e T T e e e R e e e e e oS e e Ty T ey v
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Fig. 4. This is a 74C154 1-0f-6 de-
coder for use with the M-957 Touch
Tone decoder integrated circuit.

16-line decoder to the outputs of the
M-957 to achieve this purpose. Keep
in mind that the 74C154 is a CMOS
chip and should be handled accord-
ingly. Other CMOS decoder chips
can also be used.

Figure S shows how to drive a relay
from one of the outputs from the

Fig. 5. Relay driver circuit for the decoder IC chip.

74C154 or a similar decoder. Diode
D1 absorbs reverse voltage generated
by the collapsing field in the relay’s
coil when the relay is switched off.
The relay is normally deenergized.
When the base of Q1 is placed at logic
0, the relay is energized. If the circuit
doesn’t switch consistently, try mak-
ing slight changes in the value of R2.

I have had excellent results experi-
menting with the M-957 in a variety
of non-telephone remote-control ap-
plications. Those readers wishing to
connect the chip directly to a tele-
phone line will want to first carefully
review the M-957 data sheet. Figure 6
is adapted from a suggested tele-
phone line interface circuit given in
the M-957 data sheet. If this single-
supply circuit doesn’t work properly,
try using a dual-polarity supply. In
other words, connect pin 4 to the neg-
ative counterpart of the positive sup-
ply instead of to ground.

It’s very important that you under-
stand the interfacing requirements
imposed by your local telephone
company before connecting a do-it-
yourself circuit to their lines. The
Federal Communications Commis-
sion allows customer-provided
equipment to be connected to

telephone lines if the equipment
meets FCC guidelines. In every case,
the equipment must be connected to
the lines with standard four-prong or
modular telephone plugs and jacks.
Check your telephone directory for
guidelines and call the company if
necessary.

Going Further

As you can see by now, the familiar
Touch-Tone DTMF signals have far
more applications than merely dial-
ing telephone numbers. For more in-
formation, write the manufacturers
whose addresses are given above and
request data sheets and application
notes. Also, look for articles on
DTMF applications and new encoder
and receiver chips in the various elec-
tronics and communications maga-
zines available at most good univer-
sity libraries.

If your primary interest is connect-
ing circuits to the telephone line, be
sure to thoroughly research the topic
and proceed with caution. An excel-
lent book for hobbyists is ‘‘Elec-
tronic Telephone Projects’’ by An-
thony J. Caristi (1979, No. 21618,
Howard W. Sams & Co.). ME

Fig. 6. Tone-decoder telephone-line interface circuit.
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A new monthly column devoted to
answering hardware questions posed by readers

By Don Lancaster

his new column is designed to

I be your column. That is, it

will develop into an interac-

tive column in which I’ll try to answer

most any hardware (and inescapable

software) questions readers pose to

me, look at some neat hacker-type

stuff, and maybe explore a few off-
the-wall things along the way.

To join in the fun, write or phone
me directly (see ‘“Need Help?’’ box).
Frankly, I’'m not so great at answer-
ing letters, so the telephone is your
better choice. Best hours are 8 to 5
weekdays, Mountain Standard Time.
(Someday, we’ll even add a bulletin
board on-line. To anyone who re-
sponds, I’ll send a free book list and
product list relating to my very
special wares.

Now, for Column #1 . ..

Fig. 1. A decoder/driver circuit for a 7-segment LED dis-
play that will show all 16 hex states.

How can I do a Hexadecimal LED
Display?

There are lots of different inte-
grated circuits available that will let
you display the digits fromO0to9ona
light-emitting diode (LED) display.
Unfortunately, most of them treat
codes decimal 10 through 15 or hexa-
decimal A through F asinvalid codes,
and will blank, or turn off, the dis-
play. This is fine for a digital instru-
ment. But for a computer or trainer
display, you need all 16 hex digits dis-
playable and readable.

A circuit that will display all hex
digits in response to all 16 possible $0
through $F code inputs is shown in
Fig. 1. (Note: from here on, the $ pre-
fix refers to hexadecimal notations.)
Asabonus, it takes only a single inte-
grated circuit, a Motorola MC14495,
which even has the seven current-lim-
iting resistors demanded by all seven-
segment LED displays built right in.

Essentially, all you need for the cir-

i

.""""1"
)
"H‘.G"

1 2 4 8
HEX INPUTS

SEUEN SEGMENT
COMMON CATHODE
LED DISPLRAY

LOW = FOLLOW

cuit is the chip and an LED display.
One gotcha: This takes a common-
cathode T-segment display. These are
less common than the usual com-
mon-anode displays, but they are
findableif youlook around for them.

There are four data inputs, which I
have labeled 8-4-2-1, and a clock in-
put. You put the binary code for the
letter you want to display on the
8-4-2-1 inputs. For instance, for a $6,
you input a 0-1-1-0, or low-high-
high-low, code. For a $B, youinput a
1-0-1-1 combination. (By the way,
you can tell the $6 from the $B since
the six has a top bar, while the $B is
shown in lower case.)

The MC14495 also has a memory
feature. There is a hold-follow latch
built into the chip. If you make the
store input high, you will ho/d the old
data. If you ground the store input,
you will instead follow the new data
as it arrives. Thus, for an ‘‘instant’’
display, ground the store input. Fora

Fig. 2. When you can’t find the circuit you need, a 2716
EPROM can often be used as a “‘sledgehammer’’ solution

to your needs.

MC14495
T0P UIEW

HIGH = HOLD

B
SEUVEN SEGMENT [ ] (]
COMMON ANODE .-G-‘
LED DISPLAY

+35 uDC
O

NOTE: MUST BE
PROGRAMMED!

+5 UDC Y

330 OHNS
?)

2716 EPAOM
T0P UIEW

8 4 2 1

HEX INPUTS
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‘““memory’’ display, connect the
storeinput to asignal that is normally
high but goes low any time you want
to update.

Since this is a CMOS device, be
sure to connect all of the inputs at all
times. The two pins I have marked
““NC’’ are outputs intended for spe-
cialized and rare uses.

Though the chip works best off a
+ 5-volt supply, you can use any sup-
ply from 4.5 to 16 volts. For LSTTL
(low-power  Schottky transistor-
transistor logic) compatibility, use a
+ 5-volt supply and add 4.7K pull-up
resistors to all five inputs.

Besides this chip, there are ap-
parently a Mitel MD4311B and a re-
lated Plessey MV4311 available.
Either one will also drive a hex LED
display. I haven’t had a chance to
look into these further, though.

There is also a sledgehammer solu-
tion to driving any code into any dis-
play. Just burn the pattern you need
into a 2716 EPROM. A 2716 would
normally use a + 5-volt supply, a
common-anode LED display, and
seven 330-ohm current-limiting resis-
tors. Use a truth table that pulls out-
puts /ow when you want to /ight the
display. Figure 2 shows details.

How can I do a cross references to a
disk file?

An intelligent disassembler is a
routine that lets you tear apart a ma-
chine-language computer program
so that you can ‘‘capture’’ it to your
own source code, including the usual
features such as labels, comments,
operands, and so on. A cross refer-
ence is a listing of who does what to
whom. Cross references are particu-
larly useful using the ‘‘avalanche ef-
fect’’ to tear into unknown code.

I’'m an Apple person, so I use a
program called ‘“*DISASM IIE”’ by
RAK-WARE. This is the best one I
have found, and it performs admir-
ably, even though it is a tad on the

Cathode

Anode

Fig. 3. The JKL BF659 lamp is only 21" long and comes in several colors. It is
very easy to power, from the ac line or transistor oscillator. Take careful note of
polarity.

user-vicious side. The normal cross
reference listing on DISASM Ile is
done to the screen or a printer. Many
times, I have wanted to do a listing to
a text file on disk. Once on disk, you
can transfer the listing to a work pro-
cessor and you’ll be able to do all
sorts of fancy things with it.

Bob Kovaks, the author of
DISASM Ile, advises me that you can
make a simple patch to capture a
cross reference to disk. Locations
$09A1 through $09A2 should be $20
-$E0 - $0C. Change this to $20 - $F1
-$0A, and your cross reference will be
printed to disk. It works likeacharm,
except for a minor bug. Use this
routine only once and then reboot,
for a location or two gets clobbered
in the X-REF disk access.

Where can I obtain small cases with
built-in battery compartments?

I've found several sources on
these. Global Specialties has a
CTH-1 ‘““Handheld’’ light-grey case
that includes a built-in 9-volt battery
compartment, input jacks, and pro-
vision for a keyboard and LED dis-
play. Jameco stocks it.

The ones I really like, though, are
made by Vero. Check into this com-
pany’s Series II case boxes, Types I,
II and II1. Type lis cute as a bug, and
includes a front panel and a 9-volt
battery compartment. Types II and
I1I are slightly larger and are provid-
ed with a molded-in compartment

for four penlight cells. Dyna Service
is one distributor. Cost is well under
$10 for most sizes.

The Type I box requires some
cramming to get things to fit. I’ve
found that you can hang circuit
boards upside-down from the plastic
bosses, to use normally wasted space.
Much as I hate to solder ICs into
place, instead of socketing them, this
is one package where socket bulk
may be intolerable. Even thinner pc
boards may be of help. (We are work-
ing on a whiz-bang project using one
of these neat little guys.)

Vero also has just the snap-in
9-volt battery compartment that you
can pop into arectangular hole in the
case of your choosing. Their part
number is 75-2859, and cost is under
$3 in onesies. A battery connector is
included.

Where can I get some Hacker’s mi-
crocomputer books?

Funny you should ask that. By the
most astounding coincidence, I have
written two of them that treat micro-
computer fundamentals from the
point of view of a hacker-type person
with a mostly hardware background.

There are my Micro Cookbooks,
Volumes I and II, and areavailableas
SAMS #21828 and #21829. Volume I
is on bare-beginning fundamentals,
while Volume II is on machine-lan-
guage programming. You can get
these books through your local com-
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puter store or directly from the
SAMS order hotline by dialing 1-800-
428-SAMS.

Are there miniature flourescent
lamps available?

There sure are, and they are as
cheap as $1.62 each. JKL Compon-
ents has bunches of sizes and colors
of these. They range from 2" to 5"
long, and are available in white, red,
green, blue, orange, yellow and pink.
Figure 3 shows atypical example. Itis
JKL’s Model BF659.

An ac line-operated test circuit is
shown in Figure 4. There are some
very subtle things happening in this
circuit, so be extra careful to observe
polarity of everything and do not re-
arrange the parts.

The bulb itself has a cathode end
and an anode end. There is no fila-
ment and, thus, no filament to burn
out. At the cathode end is a cup-
shaped cathode that is marked with a
black line. The anode end has a bulb
evacuation tip on it, which also may
have ablack mark onits extreme end.
Centered at the cathode end is a start-
ing electrode. At the anode end are
two starting electrodes, one of which
acts as an anode when the lamp is
running.

There are three operating modes
for the Fig. 4 circuit: power up, start,
and run. On power up, there is no
lamp current, so you simply have a
half-wave rectifier where the power
diode charges the capacitor to some
— 200 volts. Note that the capacitor
must have a rating of 200 volts dc or
higher. While an electrolytic is
shown, I prefer to use a good-quality
I-microfarad, 400-volt mylar capaci-
tor instead.

As with any ac line-operated cir-
cuit, this one has a stinger in its tail,
so be careful! There’s 400 volts here
waiting to nail you.

Applying power charges the capac-
itor to —200 volts. On the positive
line cycle, the potential across the
“off’’ diode is some 400 volts, taking
the difference between the positive
peak line cycle and the negative ca-
pacitor voltage. So you have 400-volt
pulses appearing across the diode.

Now for the startup. The object of
the game is to get an ionized path
from cathode to anode inside the
bulb. This ionized gas will then whap
the phosphor coating inside the tube
and light the blub. The trouble is that
it would normally take thousands of
volts to ionize that long a path. So we
get sneaky.

Fig. 4. Circuit to power a BF659 fluorescent lamp from the ac power line. The
polarities of the lamp, capacitor and diode must be observed.

47K - 1/4 watt

- .+
%1l
2
1 ufd
47K 3500
gathade 1/4 watt
I — 120 vAC
— input
BF659
VidWi—

5.6K-1/2 watt

At the anode end of the bulb is a
pair of pins spaced similarly to a
common neon lamp. A pulse of 400
volts is more than enough to fire a
localized ion path between these two
pins. The localized current is limited
by the 47K resistor.

Names & Numbers
Dyna Services ¢
1020 S. Atlantic Blvd.
Los Angeles, CA 90022
(213) 268-8531
Global Specialties
70 Fulton Terrace .
New Haven, CT 06509
(203) 624-3103
Jameco Electronics
1355 Shoreway Rd.
Belmont, CA 94002
(415) 592-8097
JKL Components
13343 Paxton St.
Pacoima, CA 91331
(800) 421-7244 - .
3M Graphic Prep Systems
3M Center .
St. Paul, MN 55144
(612) 733-3712
Mitel -
360G Leggett Dr. .
Kanata, Ontario K2K 1X5, Canada
(613) 592-5630 N
Motorola
Box 20912
Phoenix, AZ 85018
(602) 244-6900
Plessey ,
1674 McGraw Ave. N
Santa Ana, CA 92705
(714) 540-9945
Rak-Ware
41 Ralph Rd.
West Orange, NJ 07052
(201) 325-1885
Howard W. Sams & Co.
4300 W. 65 St.
Indianapolis, IN 46206
(800)428-SAMS
Vero Electronics
171 Bridge Rd.
Hauppauge, NY 11788
(516) 227-8890
Webril/Kendall
One Federal Way
Boston, MA 02101
(617) 423-2000 -

70 / MODERN ELECTRONICS / January 1985

wanny amaricaaradiohistory com



www.americanradiohistory.com

At the cathode end is a cathode cup
and a pin that is similarly spaced. It
also will fire when 400 volts is placed
across it. Eventually, some ions drift
down the tube and a conduction path
is established. At that time, the main
lamp ““fires,”” and the electron pathis
through the current-limiting input re-
sistor, into the cathode, into the ion-
ized path, out the anode and back to
the supply via the large capacitor.
The whole process takes only a few
line cycles, so the bulb appears to
“‘instantly’’ light.

Colors are produced by changing
the phosphor chemistry. JKL also
has an ultraviolet version. I have not
tried this one for erasing EPROMs,
but it is probably the usual ‘‘poster”’
low-energy UV, rather than the high-
energy ‘‘rockhound’’ UV style need-
ed to blast an EPROM.

Let me know if you have any luck
on this, since most EPROM erasers
are obscenely priced.

Brightness can be controlled over a
reasonable range, from a lamp cur-
rent of, say, 3to 15mA. Youcanalso
build a simple transistor oscillator to
battery power the lamp. Efficiency
can be quite high. Several cavers are
even experimenting with these as un-
derground light sources.

If you really want to get wild, JKL
will custom-bend almost any shape
or size lamp you want. But not on a
hacker’s budget.

Is there some simple way to handle
1:1 photographic reversals?

Getting from black-on-white art-
work to clear-on-black film can be a
real hassle. Yet it is often needed for
printed circuits, silk screens, dial-
plates, overlays, and the like.

If youareableto work 1:1, youcan
eliminate both the camera and the
darkroom, by using 3M’s Color Key
materials. These are intended for use
by printers to do ‘‘prepress’’ color
proofing, and are available in a wide

e e e e — T e
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variety of colors. Chances are the
plain old black-over-transparent will
work for you. 3M’s #77-9801-6648-0
is typical in the 9”x 12" size. The
packages tend to be expensive, but
the cost per square-inch is fairly low.

The stuff is only moderately light
sensitive, so you can work in subdued
light if you are reasonably quick and
make sure that all long-term storage
is done in a light-tight package.

Here’s all you do: Rig up a contact
printing frame. Put whatever you
want reversed in contact with the
color-key sheet. Emulsion to emul-
sion is sharpest. To find the emulsion
side, use the old darkroom stunt of
touching the film to your lips.
Whichever side sticks to your lips is
the emulsion side.

Next, you expose. If you do not
have an exposure box, try direct sun-
light for three minutes. Then adjust
for best results.

After exposure, pour some #77-
9800-7992-3 developer over the sheet
and gently rub the sheet with some
non-woven fabric or soft paper. The
same place that sells you the Color
Key materials should stock Webril
Proof Pads, which are ideal for this
purpose. After a half a minute or so
of gentle wiping, the part of the im-
age that did not receive any light
should literally fall off the sheet,
leaving it clear where no light got
through, and solid black where it did.

Unfortunately, this material is
much too slow for use in any reduc-
tion or imaging camera, no matter
how bright the lights or how long the
exposure. It works only at 1:1 and
then only when directly contact
printed.

There are some related 3M prod-
ucts that let you do dialplates, either
on aluminum or a polyester base ma-
terial. These are available in several
colors, and are ideal for dialplates
and panels, particularly when you
need only one or two of them but de-

mand a professional result. The same
developer is used.

3M, a huge corporation with many
divisions, is monumentally hard to
deal with as a company, so your best
bet usually involves calling your local
printer or lithography supply house.

These materials are easy and fun to
use and have lots of hacker potential.
Let us know what new uses you find
for them. ME
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New Television Converter Book

%é and comments directly to* ) %
Don Lancaster
g -~ SYNERGETICS :
Box 809
_ Thatcher, AZ 85552
: (602) 428-4073

’ Need Help? :

£

Phone or write hardware hacker questions

| funds only.

CIRCUITS, THEORY, WAVEFORMS,
Subscription TV Reference Manual

This information packed book de-
tails the methods used by subscrip-
tion TV companies to scramble and
descramble video signals. Covers
the Sinewave, Gated Pulse, SSAVI
system, and the methods used by
most cable companies. Includes
circuit schematics, theory, wave-
forms and trouble shooting hints.
Only $12.95 plus $2.00 first class P
& H. Information $2.00, refundabie.
Foreign orders please remit in U.S,

ELEPHANT
ELECTRONICS

(Formerly Random Access)
Box 41770-G, Phoenix, AZ B5080

CIRCLE 27 ON FREE INFORMATION CARD
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STATE OF THE ART KITS

o EXCEL DRILL
" TITAN MINI DRILL $39 95
RELIANT MINI DRILL KIT 32395
EXCEL MINIDRILLS ARE HIGH
PERFORMANCE  COMPACT AND
LIGHTWEIGHT FOR ALL THE DELICATE
AND MINUTE WORK INVOLVED WITH
ELECTRONICS ENGRAVING MODEL
MAKING AND OTHER CRAFTS THE PREC)
SION DESIGN MAKES THEM AS EFFICIENT
AS DRILLS MANY TIMES THEIR SIZE
EACH DRILL KIT COMES COMPLETE WITH CASE AND 20 PIECE
ACCESSORY MINI TOOLS SUCH AS DRILLS BURRS BURCHES
AND DISCS NOTE RUNS ON 12 vOLTS DC
DAILL STAND FOR ABOVE 51995

EXCEL PRINTED CIRCUIT BOARD KITS

CIRCUIT BOARD KITS $24.95
COMPLETE KIT WITH POSITIVE RESIST PC BOARDS ETCHANT
DEVELOPER GRAPHICS & TRAY

CARBIDE P.C. DRILLS
A SPECIAL PURCHASE MADE IT POSSIBLE TO PASS A SAVINGS
ONTO YOU THESE DRILLS NORMALLY SELL FOR AS MUCH AS
$395 ALL DRILLS HAVE A STANDARD 1/8 INCH SHANK
033DEC SIZE $1.50 EA OR #/$5.00
043 DEC SIZE $1.50 EA. OR 4/35.00
082 DEC. SIZE $1.50 EA. OR 4/$5.00
LOGIC PROBE KIT ONLY $5.95
NEEDED BY ANYONE WORKING WITH LOGIC IN THEIR PRO
JECTS MAS A RANGE CONSISTS OF SMALL G 10 PC BOARD
MEASURING 2 7/8° x 34 AND PRE DRILLED ONE SEVEN SEG
MENT READOUT GNEIC TWO DIODES THREE RESISTORS AND
ONE TRANSISTOR WORKS OFF 5 VOLTS AND MAY BE TAKEN
FRAOM THE CIRCUIT BEING TESTED (NDICATES (1) HIGH {O) LOW
NORMAL AND (P} PULSING EXCELLENT STUDENT PROJECT

PRE-SCALER KITS
HAL 300 PRE $14.95
PC BOARD AND ALL COMPONENTS
HAL 300 A/PRE $24.95
PC BOARD AND ALL COMPONENTS WITH PRE AMP ONBOARD
HAL 800 PRE 2095
PC BOARD AND ALL COMPONENTS
HAL 800 A/PRE 3085
PC BOARD AND ALL COMPONENTS WITH PRE-AMP ONBOARD
HAL 1.2 GHZ PRE-SCALER $89.05
BUILT AND TESTED - REQUIRES 5 VOLTS DC

SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED
POST-PAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES
ARE REQUESTED DN ORDERS LESS THAN $25, PLEASE INCLUDE
AODITIONAL $250 FOR HANDLING AND MAILING CHARGES
MICHIGAN RESIDENTS ADD 4% SALES TAX SEND 20 STAMP OR
SASE FOR FREE FLYER

COMPLETE SETS OF P C_BOARDS AVAILABLE FOR UMICORN

RQBOT_ PROJECT HEART A MATIC PROJECT PIAND MATIC
PROJECT AND MANY MANY OTHER XITS AVASLABLE

HaL-TRONIX, INC.
P.0. BOX 1101
SOUTHGATE, MICH. 48195
PHONE (313) 285-1762

CIRCLE 43 ON FREE INFORMATION CARD

SAVE BY BUILDING
OUR RACK MOUNT

STUDIO
EQUIPMENT

QUADHAEUZZ — four separate fre-
quency bands of distortion are mixed
for ‘the smoothest tuzz you've aver
heard, o BT20. .. . v 5 39.88

HYPERFLAMGE/CHORUS — 1he

cleanest, widest range, most versatile
flanger anywhere at any price.
no. 6750, . ... S e $149.95

YOCODER — unmatched perfor:
mance in a versatite, low cosl rack
package. no. BTI0. ... oo. . s £99.95

HOT SPRINGS — user's agres, short
of studio plate systems, you won't
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The latest technical books and lit-
erature in the electronics and com-
puter field.

Assembly Cookbook For The Apple
I1/1Ie. By Don Lancaster. (Howard
W. Sams & Co., Inc.; soft cover; 408
pages; $21.95.)

A lot of books on assembly-lan-
guage programming are either so
shallow or so advanced they turn off
the reader for good. Making matters
worse, their writing styles are fre-
quently so dry that they can’t main-
tain reader interest. None of these de-
ficiencies are in the Assembly Cook-
book For The Apple II/Ile. This
book is a rare gem that’s actually fun
to read while being very informative
and hilariously amusing. If you real-
ly want to learn assembly program-
ming on the Apple, this is the book
for you. It sets the stage by telling you
why you should program in assembly
language and then moves on to defin-
ing what an assembler is, how it
works, and the ins and outs of using
it. Throughout, the text is easy to
read and so witty that it’s almost gua-
ranteed to hold your attention and
make you come back for more and
more. Interms of coverage, this book
deserves high marks, but so do other
books on assembly-language pro-
gramming. What sets this one apart is
its readability and the manner in
which it holds reader interest right
through to the last page.

DOS Primer For The IBM PC & XT.
By M. Waite, J. Angermeyer and M.
Noble. (New American Library; soft
cover; 197 pages; $14.95.)

If you use the disk operating sys-
tem in your IBM PC or XT for only
routine everyday operations, you’re
taking advantage of only a small por-
tion of PC-DOS’s power. To really
understand what you can do with
PC-DOS, you must go beyond the
supplied DOS manual. This is where
the DOS Primer comes into play.
Written to appeal to both the begin-
ner and advanced user, this book uses

an intensive interactive approach to
teaching PC-DOS. To obtain maxi-
mum benefit from the learning expe-
rience, DOS Primer is designed to be
used right at the computer’s key-
board to hammer home what you’re
reading. The writing style is light and
easy to absorb, though in no way
lacking in very useful information.
Each of the nine chapters into which
the books is divided builds upon pre-
viously presented material, taking
the reader logically from beginning
concepts right on through advanced
concepts. Along the way, there are
extensive exercises to be performed
at the keyboard, and each chapter
closes with a series of review ques-
tions, answers for which immediately
follow. The book covers versions of
PC-DOS from 2.0 on backward. It
covers both floppy and fixed-disk
systems and details use of the EDLIN
editor and CONFIG.SYS utilities.

Introducing Cellular Communica-
tions. By Stan Prentiss. (TAB Books;
soft cover; 216 pages; $8.95.)

You’ve probably read or heard
about ‘‘cellular communications,”’
the hot new technology that expands
the usefulness of mobile telephone
communications. If you want to
know a great deal more about it, this
is the book for you. Introducing Cell-
ular Communications is an authori-
tative one-stop source that offers
both a general overview of cellular
communications and all the technical
details you’ll ever want or need. It
tells you what cellular communica-
tions is and why it’s important to
you. The author then gets into a tech-
nical, but by no means pedantic, dis-
cussion of the terrestrial and satellite
carriers that make it all possible. For
the technically inclined, there are 38
pages packed with technical specifi-
cations information, including doz-
ens of tables and drawings that detail
every part of the cellular-communi-
cations system. Current equipment,
both at the user’s and the base-sta-
tion ends, also come in for thorough
examination.
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Much of the material presented in
this book is of a technical nature. But
it’s not presented in a manner that
will turn off the casual reader whose
only interest is in learning what cellu-
lar communications is and how it will
directly affect him.

NEW LITERATURE

Scanner Converter Catalog. A catalog of
scanner converters designed for people
who want to receive the new vhf and uhf
bands recently put into service can be ob-
tained from Hamtronics, Inc. Though
these new and scattered frequency ranges
are generally not available yet on scan-
ners, the converters described can be used
to receive them through virtually and
crystal-controlled or programmable
scanner. Described are models for receiv-
ing radio-control and low-power indus-
trial broadcasts on 72 to 76 MHz; weather
and geophysical research satellite broad-
casts on 135 to 144 MHz; Navy/Air Force
fleet satellite broadcasts on 240 to 270
MHz; Federal government and FBI
broadcasts on 400 to 420 MHz; and the
new metropolitan land mobile band
broadcasts on 806 to 894 MHz. For a
copy of the catalog, send $1 to cover post-
age and handling to Hamtronics, Inc.,
65-F Moul Rd., Hilton, NY 14468.
Portable Antenna Catalog. A new eight-
page catalog from Centurion Interna-
tional, covering the company’s line of
“Tuf Duck’’ portable antennas, lists
more than 20 antenna models, including
new 800-MHz antennas for cellular-radio
applications. Included in the listing is
Centurion’s full line of connector styles
to fit virtually any portable radio on the
maiket. Other new additions include a
%-wave gain antenna, a new %-wave flex-
ible whip for uhf, a }-wave flexible cable
antenna for uhf, and the Tuf Duck ““Slim
Mini”’ 3" antenna for 118 to 225 MHz.
Rounding out the listing are entries for
the company’s special-application anten-
nas for scanner, pager, and emergency
use. For a free copy, write to: Marketing
Dept., Centurion Int’l., Inc., PO Box
82846, Lincoln, NB 68501.

Microwave Filter Catalog. A 24-page, il-
lustrated catalog from Racom Corp. fea-
tures microwave filters, multiplexers,
switches, and integrated components.
Address: Racom Corp., 165 Topaz St.,
Milpitas, CA 95035. ME
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Wi COMMUNICATIONS |/ .

Shortwave-Station News And Listening Tips

By Glenn Hauser

Here’s a selection of station news
and practical listening tips to help
you get the most out of your short-
wave—and in some cases medium-
wave—radio; unless otherwise speci-
fied, times and days are UTC.

Antarctica. Midsummer activity is
at its peak. In SPEEDX, Mike Cha-
bak recommends 8997- and 13251-
kHz USB for air-ground communi-
cations, best between 0400 and 1000.
A station-to-station frequency is
11582 USB around 0100-0400. US
Navy MARS uses 13974 USB be-
tween 2300 and 0300. Propagation
conditions vary greatly, so if you
don’t succeed at first in monitoring
Antarctica, keep trying.

Argentina. Radio Belgrano has
been doing some strange things. In
Latinoamerica DX, Emilio Pedro
Povrzenic notes they’ve started in-
cluding IDs in Quechua after 1200,
presumably for Bolivians in Argen-
tina. Saturdays at 1100 there’s an
anti-Paraguayan program; Saturday
or Sunday at 0030 and 0130 respec-
tively, anti-Uruguayan and anti-
Chilean programs so far noted on
mediumwave only. Juan Carlos Co-
dina in Peru says Belgrano’s main
frequency, 6090, is covered by Ecua-
dor, but Belgrano can be heard there
on a spurious emission around 6221
kHz until 0200. Beware—Central
American clandestines also transmit
in this area.

Austria. Further to the informa-
tion in our October column: Austri-
an Radio has an additional weekly
program in English, ‘‘Austrian Cof-
feetable,”” with a variety of music
and cultural items, Suns. 0305-0330
on 5945 and 9770; 1205-1230 on
15320 (alternate: 17860).

Belgium. BRT has been using 5910
for North America, 9925 for South
America, in English at 0030-0115,
but changes usually take place Jan. 1.

1724 SHERMAN AVENUE

EVANSTON, ILLINOIS 60201 UsA

Kraig W. Krist in Virginia says BRT
planned to change its whole program
layout on that date; they’ve already
been experimenting in the news with
several longer items instead of short
ones.

Canada. ‘‘Ideas,” one of CBC’s
most outstanding series, is not car-
ried on shortwave (except for low-
powered 6160in Nfld. and B.C.), but
if you’re within two or three states of
the border, you may be able to hear it
on mediumwave, Sun.-Thu. at 9:05
p.m. local time. Main frequencies
from N.S. to B.C. at 860, 1070, 940,
920, 740, 1550, 800, 990, 540, 1010,
740, 690. Subjects during the first 3
or 4 weeks of January are: Suns.,
“The Circle of Knowledge,’”’ about
the rise and fall of the encyclopedia.
Mons., ‘‘Journey Through the Vol-
cano: Central America in Turmoil.”’
Tues., ‘“‘Finding Out—the Rise of
Citizen Science.”” Weds., ‘‘Kazantz-
akis,’’ about the Greek author, paci-
fist and revolutionary. Thurs.,
““Alexis de Tocqueville’s Democracy
in America 150 Years Later.”’

Cuba. Radio Havana holds an es-
say contest each year, the prizes being

five all-expense-paid trips to Cuba
for two weeks including July 26.
Maximum length is 500 words, dead-
line April 30, on the topic ‘“What do
you consider Cuba’s main achieve-
ment in 25 years of revolutionary
power?’’ Non-Cuba: The Voice of
America, which never wanted to be
associated with Radio Marti, kept
stalling its activation on 1180 kHz
from Florida until after the election.
But if there are any shortwave radios
in Cuba capable of tuning strange
frequencies, such as 10040 (variable),
a 24-hour anti-Castro station already
exists courtesy of La Voz del CID
(Cuba Independiente y Democrat-
ica), Radio Camilo Cienfuegos. The
location of this transmitter is un-
known, but since we’ve heard in
south Florida a weak and fading sig-
nal skipping in on its third harmonic,
30118, it seems likely to be at least a
few-hundred kilometers from Fort
Lauderdale.

Dominican  Republic.  Radio
Earth, mentioned in our last column,
left WRNO because of irreconcilable
differences, resuming broadcasts
Sept. 24 via Radio Clarin, its original
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home. The transmission at 0300-0400
suffered fadeouts on 11700 kHz, and
amoveto anearlier hour such as 2300
or 0000 was contemplated. For the
latest information on Radio Earth,
write them at 1724 Sherman Ave.,
Evanston, IL 60201.

Easter Island. You’ll not hear
broadcasts from this exotic spot, but
it is possible to monitor radiotele-
phone traffic with Santiago, Chile.
Gary Hickerson in Arkansas heard
contacts in English and Spanish at
1654 on 18665.1 USB.

Ecuador. HCJB has started sched-
uling listener call-ins irregularly dur-
ing some of its more popular pro-
grams, such as Passport, DX Party
Line, Musical Mailbag; and another
one was expected for Christmas. The
phone number is 593-2-241-560. A
new station in Ecuador is La Voz del
Upano, Macas, on 5040, initially
scheduled only at 2300-0030 (week-
ends until 0200), discovered by Steve
Reinstein and David Potter in DX
South Florida.

El Salvador. The official govern-
ment station, Radio El Salvador, gets
much less attention than clandestines
like Radio Venceremos, since it’s
seldom active on shortwave—and at
times has even been missing from its
distinctive mediumwave channel,
655 kHz. Radio El Salvador unex-
pectedly carries out brief tests on
5992 and its second harmonic, 11984;
one evening, Don Hosmer in Michi-
gan found a good signal with test an-
nouncements on 9587. Robert Hor-
vitz in Rhode Island monitored elec-
tion returns from remote areas on
6284 SSB, well worth checking the
next time El Salvador has an election.

Malaysia. A seldom-heard exter-
nal service comes from the Voice of
Malaysia, in English at 0555-0825 on
15295 and 9750. One of these may be
a 500-kilowatt transmitter, and late-
evening listeners on the West Coast
have a better shot at it once audio

problems are solved. Gerry Bishopin
the Philippines says it’s very under-
modulated. There’s news at 0600 and
0800, and a good variety of music
and other features in between; for ex-
ample, Mon. 0703-0730 ‘‘Movie
Magazine’’; Tue. 0745-0800 ‘‘Latin
Quarter’’; Wed. 0645-0700 “‘Just
Jazz’’; Fri, 0610-0630 ‘‘Pop Songs
from Malaysia’’; 0745-0800 ‘‘Talk
on Islam’’; Sat. 0730-0800 ‘‘Malay-
sian Theatre’’; Sun. 0700-0745 “‘The
Classics.”” Thanks to Christopher
Bagge, Jr. in Massachusetts for this
schedule.

Mexico. That ‘‘Borderblaster,”
XERF on 1570, has been broadening
its programming away from just gos-
pel-huckstering. If you tune in at
0500 (perhaps 0600 now), you might
think you’ve caught a British pop
pirate. ‘‘Wonderful Radio Lon-
don,’’ complete with its own jingles,
bought the time on XERF, but hoped
to resume its own broadcasts on
Christmas Eve.

Non-Nicaragua. Yet another anti-
Sandinista clandestine was born
Sept. 16, this time with a big AM sig-
nal on 6229.9, and a softer tone with
lots of music. Almost daily one-hour
broadcasts in Spanish start at 0000,
0200 and 1300, from Radio Monim-
bo. Juan Carlos Codina, who dis-
covered it, says it’s named for an
heroic town where the Indians fought
Somoza. Steve Reinstein in DX
South Florida notes that Monimbo is
also the name of a current novel
about a fictitious race war in Miami
instigated by Castro in that Nicara-
guan town.

Papua New Guinea. ‘“‘Good PNG
Mornings’’ are much sought after by
avid DX listeners—those occasions
around sunrise when most or all of
the provincial stations on the tropical
bands come in at once. In the limited
time, it’stempting to ‘‘list log”’ them,
assuming a PNG-sounding station
on a certain frequency is the one

listed there. But last summer, NBC
began moving several stations to new
frequencies, mainly from the 120- to
the 90-meter band. That means re-
ception for us will be a bit more
likely. Radio Manus is on 3315;
Radio Northern Districts, Popondet-
ta on 3345; Radio West New Britain
on 3235; Radio Western Highlands
on 3375; and Radio North Solomons
shifted from 3322.5 to 3325, per
Richard Jary in Australian DX
News. On Oct. 2, Craig Wicks of In-
dependent New Watch in Michigan
monitored the central station at Port
Moresby on 4890 with a news item at
1200 that some transmitters in the
‘“Karai Service’’ had been sabotaged.

Peru. There’s a hot bed of radio
activity in certain regions, especially
San Martin and Cajamarca. Almost
every week, Juan Carlos Codina in
Lima has monitored a new shortwave
station; many of them have technical
faults, operate outside the broadcast
bands (such as between 3.9 and 4.7
MHz, 5.1-5.9, 6.2-7.1, 7.3-7.5), and
are unlicensed. One of them, Radio
Continente, Juanjui, even chose to
vary around 8900 kHz, a flight
weather channel.

Spain. Spanish Foreign Radio has
been on 9630 and 11880 for many
years during its English hours at
0000, 0100 and 0500, but monitor
George Poppin has been informed of
plans to replace 11880 with 6065 dur-
ing the winter. It was already used in
the fall for Spanish.

Surinam. Lacking powerful trans-
mitters of its own, but desiring to get
its point of view across to former co-
lonial power Holland, the govern-
ment obtained transmitter time from
Radio Nacional, Brasilia. Initially in
August, broadcasts in Dutch were on
17755 Suns. 1430-1520; Wed. & Fri.
1700-1750, and we were able to moni-
tor this in North America. More re-
cently, transmissions have started at
1730, various days of the week.
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Syria. After a long absence from
shortwave broadcasting, SBS, Da-
mascus returned in 1984 with Arabic
transmissions on 12085 and 7425
kHz; also check 9505 and 7365.

United Arab Emirates. A new
shortwave station, Voice of the UAE
in Abu Dhabi, planned to activate
four 500-kW transmitters by Octo-
ber, but had not been monitored at
press time. Tentative schedule regis-
tered with the ITU was: 1000-1200 on
17820, 1200-1400 on 11715, 11915,
15230, 15275; 1400-1600 on 11815,
15115, 15330; 1600-1800 on 11915;
1800-2000 on 9630, 9655; 2000-2200
on 6155, 7235; 2000-2100 on 5960,
2100-2200 on 6185. Alternates: 7145,
7225, 9595, 11890; according to the
World Radio TV Handbook News-
letter. Don’t confuse this station with
UAE Radio, Dubai.

United Kingdom. We’re glad to re-
port that the BBC World Service has
restructured its programming so that
now, with very few exceptions, there
is always news on the hour, every
hour—but in some cases, just head-
lines. This also puts an end to its
former inconvenient practise of
allowing 30- or 45-minute programs
to span the top of the hour. Audio
quality from the Antigua and Ascen-
sion relays should now be much im-
proved, with theimplementation of a
long-delayed low-priority plan to
feed those sites by satellite rather
than relays off shortwave.

USA. Some programming devel-
opments at the Voice of America:
““Talk to America,’’ a new monthly
call-in show hosted by Larry King,
began Oct. 7 with Gerald Ford as the
guest. It’s on the first Sunday at
1710-1800 0on 17785, 15600 and many
other frequencies, ironically conflict-
ing at first with the BBC program
which inspired it. Subsequent guests
were to be astronaut Guy Gardner
and Isaac Asimov.

After a great many years of refus-

ing to consider the subject, VOA
started in September a weekly seg-
ment for shortwave listeners; it was
expected to be kept on an elementary
level, not getting so esoteric as to
broadcast DX tips. The feature ap-
pears during part of the Magazine
Show, which starts UTC Fridays at
0230 on 15205, 11675, 11580, 9650,
9455, 6130 and 5995.

A highly-regarded public radio
program, ‘‘A Note to You’’ with Ro-
land Nadeau in Boston, is now being
carried on VOA, a bit more often
than once a month, during Concert
Hall, Suns. 1415, 2015 and Mons.
0310.

Lots of money is being pumped in-
to the USIA to upgrade VOA facil-
ities over the next several years—al-
most a billion dollars! There’ll be
new shortwave relay sites in Thailand
and Puerto Rico; great improve-
ments in existing sites such as Sri
Lanka. A devious deal with a Costa
Rican front organization will soon
result in a VOA mediumwave relay
there on 930 kHz, to serve Nica-
ragua. There has also been press re-
ports of three powerful television
transmitters being set up in northern
Costa Rica for the same purpose.

VOA will soon have more com-
pany, as several new private U.S.
shortwave stations near completion
go on the air. KVOH, the Voice of
Hope, in Rancho Simi, California,
set up by High Adventure Ministries,
has this tentative winter schedule:
1400-1600 on 9525, 1600-2200 on
17755, 2200-2400 on 15115, 0000-
0400 on 11930, 0400-0600 on 9525,
0600-0800 on 6005. WMLK, Assem-
blies of Yahweh, Bethel, PA, kept
delaying its debut from August to
September to October, to . . . ? per-
haps at 1700-1900 on 15110, 2200-
2400 on 15250, 0400-0600 on 15160.

KCBI, at the Southern Baptist
Criswell Bible Institute in Dallas,
hoped to be on the air by November,

but refused to give us its frequency
schedule, saying it ‘‘does not depend
on listener support.’”’ Beams toward
Europe and Latin America are ex-
pected.

But the most grandiose plans are
for NDXE, ‘‘In Dixie,”’ transmitting
from a high spot near Opelika, Ala-
bama. Studios should be in Daytona
Beach, and perhaps elsewhere. There
would be lots of sports coverage, es-
pecially auto racing; and AM stereo
applied to shortwave. In aninterview
with Jeff White of Radio Earth,
NDXE claimed to have enough ad-
vertising committed to enable pur-
chase of 500-kilowatt transmitters,
even before the initial 100-kW unit
was ready to go on the air. A March
airdate was envisioned.

AFRTS made a number of changes
for its winter schedule since our last
column: 0900-1100 on 9590, 1100-
0100 on 15430, 0100-0700 on 6030
toward Newfoundland. 0900-1100
on 9530, 1100-1700 on 15330, 1700-
2300 on 15345, 2300-0700 on 11790
toward Europe. 0900-1300 on 6030,
1300-2200 on 15330, 2200-0700 on
6030, toward the Caribbean. 1000-
1600 on 6140, 1600-2200 on 11805,
2200-0200 on 17765, 0200-0700 on
11730, toward the Far East. 1000-
2100 on 9700 and 2100-0700 on
15335, also toward Far East. From
Munich toward the Middle East,
0800-1100 on 15400, 1100-1400 on
15265. From Philippines to South-
east Asia, 0100-0245 and 0300-1400
on 21670, 1400-2100 on 11890, 2100-
0100 on 9590.

If you’re a movie buff, you’ll love
a midnight talk show on WCAU,
1210, Philadelphia, hosted by Steve
Friedman, “‘Mr. Movie,”” Sunday
mornings. He’s often on Saturday
and other mornings in addition.
Despite encroachments by new sta-
tions on 1210, WCAU can still be
heard widely in the eastern half of
North America.
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P.B. 26
B-1000  BRUSSEL (BELGIE)
KORTEGOLFPROGRAMMA'S

SHORTWAVE PROGRAMMES
PROGRAMAS EN ONDA CORTA
N° 32

30/09/84 - 31/12/84

i 44073
4077
44078

Receiver shorts: Heathkit has re-
entered the shortwave receiver mark-
et withthe SW-7800. Review of Inter-
national  Broadcasting’s  Radio
Equipment Forum editor, David
Newkirk, points out that the new
Kenwood TS-670 transceiver can
also function as a general-coverage
receiver with the addition of an op-
tional module. Features include 80
memories, scanning, R.I.T., voice
synthesis readout.

If you have trouble getting a cor-
rect impedance match with conven-
tional gray patch cords from receiver
to tape recorder, Radio Shack has
come up with a nice solution: an at-
tenuating patch cord with a built-in
resistor. It’s black with red moldings.

For a source list of additional read-
ing about shortwave listening, send a
self-addrressed stamped envelope,
and enclose another stamp, to Glenn
Hauser, Box 490756, Ft. Lauderdale,
FL 33349. ME

ACT.

ACT.

02185
02193
02224
02088
44070
44013

TRANSISTORS

DIP SWITCHES

ACT. #

DIODES

Qty. per  Pkg.
Pkg. Price

Position
1N914B 25 .50
1N4148 25 .50
1N4003 10 .50
1N4004 .50
1N751A .49
IN4744A .35 \_"

22072
22073
22074
22075
22076
22077

ACT. #

ley. per Pkg Price

kg. Price
12001
12005
12010
12014
12021
12023
12038
12053

41002
41001

6502
6522
6551
6802
6850
BOBSAPC
8284APC
80880C
ZBOA-CPU
280-CPU

4.75
6.95
10.85
7.50
3.20
9.95
9.89
26.80
2.59
2.26

2N2222A
2N2907A
2N5401
2N5550
MPSA13
MPSA42
MPSAQ2
PN2222A
PN2907A

Price

22071 .99
1.09
1.09
1.09
1.09
1.19
1.28

MICROPROCESSORS \

\ ﬁ‘l‘d you receive
our new 1985

J catalog?

IC SOCKETS

Qty per Pkg.
Pl

ACT. # kg Price

23085
23086
23087
23084
23088
23089
23090

1.10
1.10
1.10
1.30
119
1.42
119
1.30
1.2 /

8 pins

14 pins
16 pins
18 pins -
20 pins

22 pins
24 pins
28 pins
40 pins

(X SEFRY? N - N SR

STORES OPEN AT 8:00 am

71017
71004
71020

PROM'’s

32 x 8-TS16PC 16 pin
256 x 4-TS-16PC 16 pin
512 x 8-TS-20PC 24 pin

LED220
LED222
LED224
LED20%A

48021
48014

LED's

(T-1-3/4 Red 5mm}

Qty. per  Pkg
Pkg Price

(T-1-3/4 Green 5mm) 10
(T-1-3/4 Yellow 5mm) 50
{T-1 Red 5mm} 50

EPROM's

C2532-45 (4K x 8} 450ns. T.I. prnout
C2516-45 (2K x 8) 450ns, Intel pinout

DYNAMIC RAM's

OPTOCOUPLERS

4N35
4N26
MCT2E

P4164-15 64K (64Kx1) 150ns
P4116-15 16K 150ns
P4116-20 16K 200ns

69028

”_QO‘Z

STATIC RAM's ‘Low Power
P2114-20 1.99
P2114.20L" 2.90
P2016-15 5.95
P5101-45L* 4.50
P6116-15L" 7.95

(1K x 4} 200ns
(1K x 4) 200ns
(2K x B) 150ns
(256 x 4) 450ns
(2K x 8) 150ns

CRYSTALS

1.0000MHZ-HC33
1.8432MHZ-HCI3
3.679545MHZ-HC18
4.000MHZ-HC18
§.0000MHZ-HC18
6.0000MHZ-HC18
8.0000MHZ-HC18

FANS

115VAC 27CFM 15MA 12W
115VAC 100CFM .24A 18W
11SVAC 110CFM 28A 18W

PCB ETCHANTS

LED DISPLAYS

MANB710 double digit .5 Red
MANT72A single digit 3" Red
TIL311 hexadec. logic display

Ammonium Persulphate Crystals
Ylelds: 1 quarti1 litre

Ferric Chloride
Yields: 1 quart/1 fitre

UART's

AY3-10t50 0-25K Baud
AY5-1013A 0-40K Baud

4.89

2/

Use only ACT # when ordering. Some packages contain
multiples other than one. Please note that these muitiples will
nat be broken.

Sampile: ACT#: 13056 (LED220) 7/$.85. If you require 12 pcs. of
LED220 order: 2 pc. of ACTK 13056 @ $.85 ea. equals 14 pes.

N LED220

ORDERING INFORMATION
P.0. Box 9100
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MAIL ORDER: (U.S.)

Waestborough, Mass. 01581
Toll Free 1-800-343-0874
(outside Mass. only)

MAIL ORDER: (Canada)
Toll Free 1-800-361-5884

STORE LOCATIOQ :

Westborough
(617) 366-9684

Seattle
(206) 881-8191
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PRODUCT EVALUATIONS...

The 8-mm Camcorder continued (from page 18)

Fig. 4. Spectrum peak-detected au-
dio response (r-f output, channel 3
input) is 14 dB down at 12 kHz.

the viewfinder wasn’t exactly exhili-
rating. So we connected the convert-
er/charger for both r-f and baseband
and set up the various test charts
generously provided by WAPB chan-
nel 22 and Telemeasurements, Inc.
With this arrangement, we found
that not only could we play back
through the RCA monitor, but we
could also record a program off the
air by focusing the camcorder on the
screen of a TV receiver. It didn’t pro-
duce the best picture possible, but it
did prove that camera and broadcast
sync are right on the money.

Test Results

Casual indoor and outdoor testing
produced better-than-expected re-
sults. There was little or no lag, and
colors were reasonable, while resolu-
tion and definition were fair. Sound
from the omnidirectional capacitor
microphone was surprisingly clean.
Sensitivity of the mike was good
enough to pick up bird songs and
modulated room conversations fore
and aft of the camera.

For qualitiative testing, the camera
was attached to an indoor tripod in a
location with appropriate ‘‘daylight”’
lighting and was aimed at precision

Fig. 5. Camera S/N begins at a com-
fortable 40 dB but trails off to 26 dB
at 3.58 MHz.

broadcast-standard test cards. The
results are illustrated by the double-
exposures in Figs. 1 and 2.

In Fig. 1, are the results from a
Tektronix radial-resolution dia-
gram, resulting in camera reproduc-
tion of approximately 400 vertical
lines. Beneath this is the Electronic
Industries Association (EIA) loga-
rithmic grey-scale that crosses satis-
factorily in the center. The slight sag
and amplitude loss in the lower por-
tion of this pattern may be to flare and
blackstretch (gamma) settings. Chan-
nels, however, have identical wave-
form and crossover points, which is
most important, even though there
may be slight differences between
chroma and luminance.

In Fig. 2 is shown baseband hori-
zontal multiburst resolution ap-
proaching a weak 3 MHz, but it’s
there. Below this is the oscilloscope
version of Tektronix’s chroma-eval-
uation diagram. A little noise jitter in
the left-hand portion could be our
slight magenta and lighter-blue shad-
ing, or it may be just processing re-
corder jitter. The latter is more likely,
since multiburst suffers from more
of the same. It’s definitely not the
result of wow or flutter.

Fig. 6. Photo shows good staircase
grey scale (top) and NTSC color bars
(bottom) through cradle.

Very clean video (on the left in Fig.
3) and audio carriers out of the con-
verter/charger on channel 3 are illus-
trated. You can see that they’re sepa-
rated by precisely 4.5 MHz, as they
should be. And since our analyzer’s
filter caused no reduction in carrier
amplitude (and was only 300 Hz
wide, anyway), its effect is negligible.
Therefore, all we need to ‘‘subtract’’
from the apparent waveform is the
routine 2.5 dB to correct for the ana-
lyzer’s logarithmic amplifier and de-
tector to accurately measure C/N
(carrier-to-noise ratio).

Figure 4 illustrates the spectrum
peak-detected audio response. At 2
kHz per division, this audio is down
about 15 dB at 12 kHz but only 8 dB
at 10 kHz. This is sufficient to cap-
ture bass and alto, and possibly a lit-
tle colortura on occasion.

By using the cradle, we could mea-
sure camera S/N (signal-to-noise
ratio) between approximately 1 and
3.5 MHz. Note that the S/N dropped
from 40to 26 dB at 3.58 MHz in Fig.
S. This isn’t very significant, since it
can’t be seen, owing to the fact that
it’s beyond the camera’s bandpass.

Finally, staircase (top) and color
bars (bottom) register in Fig. 6 as

e e e e e
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processed by camera playback in the
cradle. They’re all pretty linear, ex-
hibiting just a little overshoot. This is
probably due to the recorder’s lumi-
nance processing.

User Comment

As a general comment, Kodak’s
Model 2400 is a very compact, re-
sponsive camera/recorder that pro-
vides reasonably good handling bal-
ance, good low-light-level response
forindoors and out-of-doors record-
ing, and competitive horizontal and
vertical resolution. It also offers
good color reproduction, responsive
controls, satisfactory black-and-
white viewfinder, good lens, and
fairly quiet operation.

The small 1-ampere-hour battery
that supplies power to the camcorder
provides a reasonable operating
time. If accompanied by a spare bat-
tery pack, there should be no reason
why a Model 2400 owner can’t cap-
ture almost an entire 2-to-3-hour ses-
sion on tape.

Manual focus is very good
throughout the 6:1 zoom range, and
the see-through viewfinder indica-
tors are a blessing. Only time will tell
if heads and tapes will bear up over
the long haul, but a great deal of ex-
perience went into their design, giv-
ing us reason to suspect that they will.

About the only things we would
like to see added to later versions of
the Model 2400 would be indicator
lights that come on when the play,
record and pause functions are acti-
vated, since we found that some con-

inexpensive and, with the $39.95
VCR connector cable, will really do
everything except record programs
directly off the air.

The tuner/timer/cradle option has
been carefully planned for those peo-
ple who want the works. It’s con-
tained in two sturdy plastic boxes. In
operation, vhf tuning was relatively
easy to accomplish.

There are a couple of shortcom-
ings with this option, though. For ex-
ample, there are no function indica-
tors to help the user to operate the de-
vice. Also, uhf tuning is rather diffi-
cult to accomplish, and tuning in ca-
ble channels may prove even rough-

46 CHANNEL VHF T0 UHF CATV/VCR CHANNEL CONVERTER
NE W, §  With Buitt In Amplifier and Fina Tuning

» Converts cable TV-Mid and Superband
Channets to be received on your TV/VCR'S
Standard UHF channels

1 Designed to enhance YCR units and cable
add ons

1 Convenient fine tuning contral parmits adjust
mant without special tools or screwdrivars

= Bultt in Amplifier tor UHF gain 0f +5 to 8 db

= Channel converalon chart on top aof unit

= Easy hookup and excellent pertormance

GMI Mode! 3640 Our Price 332,85 es
20rmore 528,956

Thie walt coetalas WO daceder and 1t
sutyoct ts ey ol your loca Cable G

Ry
[Fap

er. As for tuner sensitivities, though
they’re about par for the type of chan-
nel selector used here, frequency syn-
thesis and phase-locked-loop (PLL)
tuning beats it by a nautical mile.

On the bottom line, the Model
2400 camcorder and its optional con-
verter/charger accessory deserve at
least an 8.5 of a possible 10 rating.
Congratulations to Kodak for mark-
eting a highly useful product. You
can expect more video products out
of Rochester (the home of Kodak) in
the coming months, even though
their origin may be in Matsuhita’s or
TDK’s plants in Japan. ME

—Stan Prentiss
CIRCLE 70 ON FREE INFORMATION CARD

POPULAR IC CHIPS
DESCRIPTION e
2 watl Audio Power Amp $149
Low Voltage Audio Amp
Digital Phase Locked Loop
Phase Locked Loop

SANY0Q UHF VARACTOR TUNERS
75 Ohm Input - 45 MHz Output
For Channels 14 - 83

MODEL | : L

14584034 | &~

i Hwinegann T-ELEMENT
75 O4M UHF YAGI ANTENNAS

Now!
$16.95
EACH

12 db GAIN_
Specify Channel
$8.95 ea.
8 OR MORE
’7 95 ea

[oPTioNAL

Winegard
UHF Antenna
Preamp
|B¢b Gain

8ab
'39 85 on

All units are brand new from Sanyo

TELEPHONE LINE ANALYZER
Model 1042

Fast and easy-touse for quick line
checks No extarmal power requirad
Isolates probiem to tetaphone line
of telaphone Tests wiring for do-it.
yourselt instaliation and Hine func-
fions that altect telephone opera-
1on Complete inatructions incl

$16.95 e
Y H

Video Amp

Video Detector

Video If Amp

Video f Amp

Vidso It Amp AGC

Audio If Amp

A.F. Modutator

Dual Comp. Op Amp
Batanced Moa/Demodutator
Video Modulator

© uewt

Model 1045 TELEPHONE
PRODUCT TESTER
Tosts Cordedicordiuss phone opara
tion and automatic phone dialers for
atl basic tunctlons defects inline &

hand st Cords, tone or puise dial | AA. .

operation, inging circuit oparation
s0und volume and voice quality

$329.95 aa

[

D..

1

2 for *3.69
2 tor '5.89
2 tor 35,69

Brand New

Hitachl NICAD BATTERIES
Stop wasting money on one-life bat
teries These Hitachi batteries can be
rechasged Over and over agaln, All
units are brand new - not surpius

Call for Quantity Price
75 OHM

o el

v B
CABLE NEWY
cnnuscmns H

|
F-58 Male connector for RG Model SC-34 1
591U cable. Comes complete

with your choice (specify) of

B 1410&_"“:
., ‘

MODEL 7470

New Version of

e

T

ISOTIP
WAHL SOLDERING IRONS
Temperaturs-Adjustable
icro Soldering Station

Compact 500 to 700°F
Perfact 1o micro circurs

Car Stereo SIGNAL BOOSTER
Model BF-8808 Ampliies FM
radio signals an average of 18db (8
times) Improves reception and ex
tends range to aflow a greater selec
o6 of stations and reduces fading
Install ;n minutes undsi dash on

Y or 2" crimp-type ferrule

100 for *10.50
20¢ oa

o

#

QUALITY
POWER TRANSFORMERS
24V CT, 500 mA
$3.190a. 10.49°2.50 ea
50 or mote 32.25 ea
For Largar Quantities Cail

AB SWITCH ELIMINATOR
SIGNAL COMBINER
with Switchable Chan 3 o1 & Insertion
+ Parmits STV, MOS_ Satelllte or
VCR signal insartion info existing
MATVICATV head ends » Permits
remote control TVs to switch be-
tween ott-air and premium recard
ingiviewing » Multl TV sef opera
tion without 1he use of elabarate
switchers » High quatity six stage
bandpasaibandstop fifte with ad

the Jerrold 400
GEN. INSTRUMENT LCC58

58 CHAN. CATV CONVERTER
all the siandard VHF, Mig and

Charl 3 10f wawing.ay your raguit 1y

S8 Hand heid wireless remote conliol

allows “remate_channel changs o TV

on/off contro Installs In minutes on any set

Nots T recaive the cable irequencies you
0 your locai

Justable balancing
Insarts program_ materials 10
channel 3 or 4 whare adjacen!
channels 2/4 and 3/5 exist

Our Price *14,95 oa.

[ 1N40D1 DI0OES

*99.95 $94.00
EACH

10 OR MORE

15 for $1.00... 100 for $5 00

200 fina miy Grounded .
fip Comes with 3/32°
Btype 1p tip wiping

Fwie groundec
power supply core

#39.95 e

MODEL 7700
“Quick Charge
130-Tip Cordless
Soldaring iron
Recharges compiately n
3 4% hours o 1 2
haurs for partially ois
charged battery Cannot

= overcharge Up u 125

slectronic jonts per
charge KN contar

radio antennz cable Separate
swilch and indicator Iight 12 VDG
REG OUR PRICE

5028

onsaLE $24.95

e sans new S Prvineaanc

Phione. R Fenna

EXTENDS CORDLESS TELEPHONE
RANGE UP TO 3 TIMES!
introductory
Special
$37.95

Here s the best
qualty est
working phore g
antenna on the
market Simpie

cordiess soldering iron
stand, 7345 Up, 7546
1p & nskuctons

$29.95 o

MODEL 7500

Installalion
Mounts outdoors
Ooes nol voig
teiephone
warranty
COMPLETE KiT
incluges antenna
40" coaxal cabie
adaptor and easy
insteuctions

trols require firm pressure to provide
positive operation.

The converter/charger option pro-
vides r-f, video and audio inputs and
outputs, as well as a battery charger.
All worked nicely. In fact, r-f carrier-
to-noise (C/N) signals with sup-
pressed (vestigial) sideband for video
and audio checked out quite good.
This optional accessory is relatively

SUPER SALE SR

E SURPLUS Latis

SYLVANIA T
PREMIUM QUALITY 75 OHM COAXIAL CABLE RG59/U TYPE

VHF VARACTOR TUNERS
Fastest recharging cord
80% copper braid shield, foam insulation,

ess soldering ron on
The markst Same as
above out recharges n
OME HOUR

*39.95 e

R.F ELECTRONICS

F.IILI‘

through 13 as well as the mid-
band channels, Hookup data
included
WHILE THEY LAST!
$13.95 o

45 MHz output. Channels 2
22 AWG center conductor

Specify cator — Belge or Black
By the 1000 ft. roil *64.95 ea

ORDER NOW
TaLL FRER

BOD-854-4655

OUTSIOE CALIFOR A,

T14-836-5090

IHBIDE CaLIFONREA
ALL FREFAID ORDEAS

L4 DROERE SHIFFED WITHIM 24 b
MUST INCLUDE £

CIRCLE 8 ON FREE INFORMATION CARD
e e
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NEW PRODUCTS...

(from page 13)

tests. Values measured are read from
a liquid-crystal display panel.
Among the standard features of
this hand-held DMM are: a built-in
tilt stand, automatic zeroing, auto-
matic polarity indication, overload

protection on all ranges, 500-volt
ac/dc protection on all resistance
ranges, recessed input probe jacks,
and basic dc accuracy of 0.25% of
reading. Full-scale ranges are 200
mV, 2V, 20V and 1000 V on dc; the

VIEW 8 TRACES ON YOUR SINGLE
OR DUAL TRACE SCOPE WITH THIS
LOW COST DEVICE!!

Now you no longer have to spend
thousands on an expensive multi-
trace oscilloscope - our single trace
Hitachi scope combined with this
module will allow you to view up to 8

-4 5-8 1-8 simultaneously occuring analog or

IV digital (or both) signals in their real

time and amplitude relationship. The

MPX 101 may be used on any oscil-

loscope, whether single, dual or mul-

MIN AX | MIN MAX CHABNEL tiple tracefs. Its |ofw cdos! makes it a
particular favorite for designers, test-

AMFLITUDE SPACING SELECY ers, hobbyists and repairmen who

want to compare and analyze dis-
played signals in a timing diagram
format. The controls on the front
panel of the metal case allow you to
vary amplitude and spacing of the
displayed signals.

QUTPUT

(*]

MODEL MPX101
FULLY ASSEMBLED & TESTED!

992

- Made In The United States -

SPECIFICATIONS

Inputs: 8 signals plus ground via 9
input leads terminated with alliga-
tor clips

Bandwidth: =+ 1dB to 5 MHz

Impedance: 10.9 K

Input Voltage: * 5V peak (diode
clamped to 5 Volt supplies)

Qutput: Staircase waveform summed
with input signals, 0-800 mV

150 mV/step @ 5V Input
Multiplex Rate: Switch selectable, 40
KHz or 4 KHz
Impedance: 50 Ohms
Power: 105-135 VAC @ 1 Va
Dimensions: 6.25" x 3.25" x
4.75" (WxHxD)
Operating Temperature: 0-40°C
Weight: 1 Ib. 10.5 oz.

full scale Warranty: one year full replacement
Step Amplitude: Variable 0 to 150 warranty from date of purchase
mV/ step Lighted on/off power switch

Signal Voltage: Variable 0 to Wood grain finished metal case

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

] .
[ a
| .
E.W.ENGINEERING, INC.
VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!

6 Herman Drive, E. Granby, CT 06026 0J 203/651-0285

CIRCLE 75 ON FREE INFORMATION CARD
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same for ac, except that the highest
range goes to a maximum of 750 V;
20 uA, 200 pA, 2 mA, 200mA and 10
A for ac and dc; and 20, 200, 2 k, 20
k, 2 M and 20 M ohms. Available as
options for the Model DM-8010 are:
carrying case, ac current jaw adapt-
er, high-voltage probe, and transis-
tor/diode test adapter.

CIRCLE 159 ON FREE INFORMATION CARD

Disk-Drive Head Cleaner

Clean Runner is a new interactive
cleaner for floppy-disk drive heads
from Discwasher. It is designed to
safely and efficiently clean drive
heads of oxide build-up as well as
other contaminants. Clean Runner
uses a lint-free cleaning surface
bonded to a programmed diskette.
The exclusive software program on
the diskette guides the user through a
step-by-step cleaning procedure as it
directs the drive heads to a different
contamination-free track for each
cleaning operation.

Clean Runner is a dry system. It
uses no chemicals that can prove
harmful in themselves or give off va-
pors harmful to the internal compo-
nents of disk drives. The kit is pro-
grammed for 20 cleaning operations
and works with both single- and dou-
ble-sided drives. Cleaning takes less
than 30 seconds to complete. $24.95.

CIRCLE 158 ON FREE INFORMATION CARD
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A Showcase of Color TV Receivers For 1985 (from page 31)

Sony

by its immediate predecessors. Al-
though the chroma demodulation
vector seems rather good, all things
considered, some 3.58-MHz chroma
still leaks into the video channel,
slightly affecting both color and lum-
inance, and there’s a little residual
sync buzz in the audio.

It would be nice to have a good
comb filter working in this set, in-
stead of the usual LC bandpass-re-
strictive chroma trap, as well as a
S/N of better than the minimum 35
dB. Of course, if Samsung had gone
this route in the first place, this re-
ceiver might have had to cost another
$100 or so, perhaps defeating its at-
tractiveness to the consumer.

Ubiquitous Sony

They’re everywhere! Assembled in
San Diego in May of 1984, Sony’s
26" Model KV-2670R emerges as a
multifaceted receiver with an ingen-
ious remote-control system, accom-
panied by better-than-average pic-
ture resolution and definition and a
stereo adapter jack. Although not a
true receiver/monitor, it does have a

video input)
Voltage regulation (with signal input)

Tuner/system sensitivity
vhf channel 3
uhf channels 15 and 50
Agc swing before picture change
(—5to +50dB)
Luminance/chroma S/N (at CRT)
CRT temperature
Dc restoration
Horizontal overscan
Convergence

Audio response (out of speaker)
MPX pure audio response

Ac power drain (100to 130V ac; varies with

Maximum center CRT vertical resolution
Horizontal frequency response (at CRT)

special channel 2-through-6 ‘‘Hit’’
input for video games and/or com-
puters. Thereceiverishousedinsidea
262 "W x 25%"H x 23 "D handsome
rosewood-color vinyl veneer on
wood cabinet and weights a hefty 114
Ibs. Suggested retail price is $945.95.

The receiver is built around a 110°
Trinitron picture tube and features a
43" x 2% "internal speaker. Under its
front panel are controls for adjusting
sharpness, brightness, color, hue
(also known as tint), and for selecting
normal or CATYV input. Out in the
open are picture up/down, volume
up/down, channel up/down, and
power controls, plus a light-sensor
port and a sleep timer indicator.

Located on the rear of thereceiver,
you’ll find a jack for multiplex TV
sound output and a single vhf/uhf/
CATV 75-ohm coaxial cable input
for accessing all broadcast and cable
channels 1 through 125.

Internally, there’s velocity modu-
lation for sharper black-white transi-
tions, dynamic ‘‘natural’’ color and
focus, a comb filter, and a one-hour
turn-off sleep timer. On-screen dis-
plays are provided for Hit, channel

Sony Model K¥Y-26T0R Laboratory Analysis

102 watts

130V %
135V 119.5V 135.7V 88
9.8V 8.5v 9.2v. 92
27.5kV 24.8kV 28.0kV 84

source 100V

—5dBmV
—4 and -2 dBmV

55 dB

42/40 dB

9000° K

76%

15%

93%,

448 lines

<4 MHz

12kHz at —10dB
to 100 kHz at —8dB

Test equipment: Tektronix Models 7L5 and 7L12 spectrum analyzers; Telequipment Models
D66 and D67A oscilloscopes; B&K-Precision Models 1260 NTSC and 3020 function
generators; Sencore Models VA48 video generator, PR57 Powerite power supply and CG169
color-bar generator; Data Precision Models 945, 1350 and 1750 multimeters; Sadelco Model
FS-3D field-strength meter; Gossen Luna-Pro light meter.

Multiburst showing bandwidths at
video derector and CRT.

Best signal-to-noise ratio measured
42 dR in the laboratory.

, “ﬂ-‘: :
agiia T
i [ L)

bl il

Red and blue rainbow patterns from

vector at quadrature.

Multiplex (MPX) output actually

goes out to 100 kHz.

»
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numbers, picture, and volume. The
display begins as large numerals that
gradually diminish and remain small
until turned off by the remote-con-
trol transmitter.

The slim 6% "L x 1% "W infrared
remote-control transmitter has 21
buttons that control power, audio
muting, the sleep function, direct
channel address and enter display,
picture, sound, and up/down chan-
nel scanning. With the adoption of
phase-locked-loop (PLL) quartz ac-
curacy and frequency-synthesis tun-
ing, Sony has made channel pro-
gramming both easy and convenient.

User Comment. You’ll like the big
26" screen, relatively compact cabi-
net, and outstanding appearance of
this TV receiver. Picture and sound
quality are very adequate, operation
of the remote-control system is flaw-
less, S/N ratios are excellent, and
tuner sensitivity is good. However,
convergence could be improved,
power supply regulation needs work,
the 15% overscan needs attention,
and the 76% dc restoration is said to
result from a video-changing selec-
tive black level circuit. For service,
we suggest the Sony factory center.

Zenith’s Smart Set

In still the most popular screen size,
Zenith’s 19" Model SA1977PT re-
ceiver/monitor appears in a smartly
styled, brushed-aluminum finish on
pressed wood cabinet. It offers a pair
of forward-tilted, side-mounted 64 "
oval speakers, a picture tube with re-
movable tinted glass front cover, and
a 29-function dual TV/VCRinfrared
remote-control system.

This Smart Set offers good colors,
automatic CRT tracking, and excep-
tional electron beam focusing. With
proper test equipment, 442 lines of
vertical resolution is easily measured,
and a high-resolution frequency
check reveals that video response at
baseband amounts to exactly 4.48
MHz, as seen with an 8-digit, 250-
MHz:z frequency counter.

Zeni_lh_ME)d_e@ 1_9_77PT Laboratory Analysis

Ac power drain (100 to 130V ac; varies with
video input)
Voltage regulation (with signal input)

Tuner/system sensitivity

vhf channels 3 and 8

uhf channels 15 and 50
Agc swing (—6to + 55 dB)
Luminance/chroma S/N (at CRT)
CRT temperature
Dc restoration
Horizontal overscan
Convergence
Maximum center CRT vertical resolution
Barrelling/pincushioning/flagwaving
Horizontal resolution

r-f input

video input
Audio response through speaker at base-
band

116 watts average

source 100V 130V )
12V 12.6V 127V 99.2
S8V S6V S8V 96.5

26kV  25.8kV  26.6kV 96.9

—land —6dBmV

0Oand +4 dBmV

61 dB

43 dB

8200° K

81%

12%

99.5%

432 lines

slight pincushioning

4.2 MHz

4.48 MHz

11 kHzat —11dB
10 kHz at —6dB

Test equipment: Tektronix Models 7LS and 7L

D66 (modified) and Hameg Model 605 oscilloscopes; B&K-Precision Model 1260 NTSC

color-bar generator, Model 3020 function gene
Data Precision Models 245, 1350 and 1750 mu
Sencore Model VA48 (modified) video genera
Sadelco Model FS-3D VU field-strength meter;

12 spectrum analyzers; Telequipment Model

rator, and Model 1653 variac power supply;
Itimeters and Model 585 frequency counter;
tor and Model CG169 color-bar generator;
Gossen Luna-Pro light meter.

Excellent 4.2-MHz multiburst at the

Zenith

audio detector and CRT.

S/N was good, measuring 43 dB, as
shown in this analyzer photo.

Passable staircase, good NTSC color
bars, rather poor vectors.

Audio is out to 20 kHz at baseband
(top), to 11 kHz at speakers.
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Couple this set’s good parameters,
coupled with a 178-channel vhf/uhf/
CATYV tuner (with excellent PLL and
quartz-accurate tuning, including
broad cable capture afc), give you an
idea of the potential of this receiver.
Among its advanced features are a
comb filter (PRP in Zenith parlance),
30-times-per-second advanced color
sentry strobing, automatic monitor-
ing of color and color threshold,
chroma blending, tint stabilizer, and
color saturation prevention.

A video filter reduces picture noise
(snow), and picture control main-
tains color level and tint with manual
brightness (black-level) adjustments.
There are also the advantages of
automatic fringe lock for weak sig-
nals and minimal aircraft flutter, a
magic-touch smooth membrane (ca-
pacitive-action) keyboard on the
receiver for local command entry,
and an extremely responsive remote-
control system designed for both
VCRs and this particular group of
TV receivers.

The receiver measures 20% "W x
17%"H x 14%"D. It carries a sug-
gested retail price of $649.95.

More Features. Designated by Zenith
as the ‘““A”’ line for the 1984-1985
model year, this set will also serve ad-
equately as a monitor for video and
audio inputs and outputs, as well as
for powering a pair of external speak-
ers. Even though it has a switchable
video filter for games, computers
and certain displays, unstable sync
from these sources may sometimes
cause jitter, which is by no means the
fault of the receiver.

On therear of thechassisarea redi-
plug and stereo adapter jacks for TV
multichannel sound, teletext, select-
able cable TV decoders, and an op-
tional four-antenna switch for multi-
ple inputs.

Up front, you’ll find the usual nor-
mal, remote and CATYV selector
switches and color, tint, sharpness,
black-level, color-sentry, video/aux-
iliary, and tone controls. These are
normally hidden behind a panel.
With this panel closed, only the re-
mote-port amplifier and ambient
light sensor are exposed, enclosed in

On the remote-control transmitter
are buttons for TV stereo, power, au-
dio mute, TV/VCR select, parental
channel lockout, instant recall of
previously selected channel, volume
and channel up/down scan keys, en-
ter recall, antenna select, and the usu-
al 10-key direct-entry keypad for ran-
dom channel access. Additionally,
for VCRs, there are play, record, re-
wind, fast-forward, stop, pause, and
reverse/forward controls.

User Comment. Considering that
this Smart Set retails for just $650,

we’d call it a bargain for regular TV,
cable and ordinary video and audio
from sources like VCRs but not nec-
essarily for the general run of com-
puters. We are not happy with the
way the color sentry automatic con-
trol fouls up the vector pattern. But
the excellent 110 ° picture tube, good
voltage regulation, fully modular
chassis with five printed-circuit
boards and pluggable ICs for service-
ability, and worthwhile contrast, col-
or (in the non-color sentry mode),
and brightness merit a ‘‘well done!”’

ME

A QUALITY TRIPLE-REGULATED
POWER SUPPLY AT A LOW,

LOW PRICE!!

This DC triple regulated variable power supply
has all the features you could ask for plus a full 1
year guarantee. Fully adjustable from 1% VDC to
35 VDC! Three completely independent supplies
that offer many advantages! They can be eithera
pos. supply or a neg. supply...they can also be
stacked in series so that a 5V and two 15V sup-
plies can total a 35 VDC supply or any combina-
tion of the three...(after one of the terminals is
groundedtogiveitareference)...forthefirsttime
you can now purchase this American made fully
adjustable power supply at a price that is one-
half of what you'd expect to pay!
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MODEL PS101
FULLY ASSEMBLED & TESTED!

‘1192

- Made In The United States —

SPECIFICATIONS
3 outputs:
Fixed 5 vDC + 0.2V
2 variable 1% Vto 215 vDC
Polarity - floating; can be used as pos. or neg.

Ripple less than 10mV at full load,
Regulation <1% no load to full load,
Line Regulation <0.2% 108 VAC to 135 VAC.

Current:
Fixed supply 1.0 amp max.
Variable supplies 0.5 amp max.

Protection built in, current limiting, with
thermal shutdown.

Power: 108-135 VAC.

Dimensions: 8% x 3% x 7% (WxHxD)

Wood grain tinished metal case.

Weight: 4 Ibs., 9 ozs.

Lighted on/off power switch, easy-to-read
Voltmeter and large binding posts.

Warranty: one year full replacement
warranty from date of purchase.

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

E.W.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E. Granby, CT 06026 O 203/651-0285

a small rectangle of dark plastic.
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SmartBASIC Color Graphics (from page 56)

programs tell ADAM to “‘think’’ of
random locations for the colored
squares and stripes painted on the
screen. Here’s a program that gives
you some control over the pattern on
Adam’s screen:

10 GR

20 COLOR = INT(RND(1)*16)
30 x = PDL(1)/6.4

40 y = PDL(3)/6.4

S0 HLIN 0,39 AT x

60 VLIN 0,39 AT y

70 GOTO 20

This program produces patterns
resembling colorfully striped corners
and intersections. At any instant, one
vertical and one horizontal stripe
switch to randomly selected colors
(see line 20). Moving the handle of
the game controller causes new
stripes to be painted on the screen.

You can create visually striking
patterns by moving the handle in va-
rious directions. To freeze the dis-
play, allow the controller’s handle to
return to its center (neutral) position.

How does ‘‘Paddle Plaid”” work?
Lines 30 and 40 permit the hand con-
troller to control the position of
what’s painted on ADAM’s screen.
PDL(1) and PDL(3) tell ADAM to
retrieve the status (a number from 0
to 255) of the leftmost controller.
Since the low-resolution screen is di-
vided into a grid of 40 x40 units, it’s
necessary to divide 256 by 40 to get
the paddle correction factor of 6.4.

Rainbow Scribbler. This program
emulates the popular ‘‘Etch-A-
Sketch’’ toy. It allows you to move a
continuous stream of randomly col-
ored boxes anywhere on ADAM’s
screen. Here’s the listing.

20 COLOR = INT(RND(1)*16)
30 x=PDL(1)/6.4

40y =PDL(3)/6.4

SO PLOT x, v

60 GOTO 20

As you can see, this program is a
modification of ‘‘Paddle Plaid.”
Lines 50 and 60 of ‘‘Paddle Plaid”’
have been replaced by the single
PLOT statement in Line 50. This
causcs ADAM to place randomly
colored boxes (see line 20) at the x-y
coordinates determined by the pad-
dle’s controller.

Turtles +

BASIC isn’t the only computer lan-
guage available for use with the ADAM
computer. A neat version of Logo,
called ‘‘SmartLOGO,” is also in
ADAM’ssoftware library. The $79 data
pack comes with a professional-like
300-page manual that’s packaged in a
traditional three-ring documentation
binder. Moreover, paper quality istops,
as is typography and colorful illustra-
tions. More importantly, it is written
with unusual clarity.

As many know, Logo was developed
from the bowels of the artificial-intel-
ligence language, LISP. It’s an easier
language to handle than the research-
oriented LISP, though. Its “‘turtle
graphics,” which was originally a ro-
bot-like turtle device attached to a com-
puter (by a cable) that could be prepro-
grammed to move about, proved to be
an appealing learning tool.

SmartLOGO’s data pack hasan “‘Ex-
ploring SmartLOGOQO’’ tutorial that
provides computer-assisted instruction
on all SmartLOGO commands, as well
as a series of graphics demonstrations.
It guides the user through the use of 30
different Turtles of various shapes,
sizes, and colors, and illustrates how to
move them across the video screen.

The manual is divided into two sec-
tions: a primer (‘‘Turtle Talk’’) and a
more advanced part (‘‘Logo Reference
Manual’’). The first section gently
guides even the youngest user through
the wonderful world of Turtle Graph-
ics, describing in simple detail the one-
word program commands demonstrat-
ed in the tutorial. Then the text shows
one how to write single-word command
procedures, small subroutines com-
posed of primitive commands that can
be accessed much like a “COM” or
“CMD” file in the CP/M or MS-DOS
operating systems.

Armed with the foregoing know-
ledge, the manual shows you how to
generate sophisticated shapes under
cursor control and graphics rivaling the
best of ‘‘Etch-a-Sketch’’ devices. Cir-

cles, squares, spirals, multicolor bursts
and Moire patterns fill the screen. Add
color, setshape, and speed, and you can
now animate the 30 different Turtle
shapes in 16 different colors.

Going this far, the user is primed to
travel through the Reference section of
the manual, where virtually every page
has a sample program. This includes
procedures for creating and editing,
sound generation, predefined Turtle
character (shape) sets—stars, dogs,
flowers, trucks, rockets, etc.—and how
to create and control up to 30 of them at
one time. Furthermore, there are also
chapters on text generation and manip-
ulation, mathematical operations, com-
mands and conditional operations, and
interfacing the Turtles to your game
controllers and keyboard.

SmartLOGO doesn’t take a backseat
to other Logo versions written for more
costly computers. In fact, surprise of
surprises, it’s a definite leader. Adam’s
Logo has more of everything, it seems.
More colors, more turtles, more differ-
ent shapes. Moreover, it can be set to
perform at a constant speed, and oper-
ates very fast. Of course, using tape
slows up work. Coleco will doubtlessly
come up with a disk version for its new
drive (which, parenthetically, works
beautifully, with an excellent Disk Man-
ager operating system disk that makes
full use of the ADAM’s function keys).
Now if there was only an alternate dot-
matrix printer with graphics that could
take a screen dump of SmartLOGO’s
magnificent outpourings . . . .

Concluding, should a user tire of the
“‘business’’ end of programming with
SmartBASIC, SmartLOGO can be a
welcome change. It’s an especially ap-
pealing language whose great graphics
and sound capabilities can make the cre-
ative juices flow. Simple enough for a
child to learn, yet challenging for even
an experienced programmer, Smart-
LOGO is a “‘must’’ buy for owners of
an ADAM.

—Charles Rubenstein.
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Rainbow Tunnels. This program
tells ADAM to draw a changing pat-
tern of lines across the screen using
all 16 available colors. The visual im-
pression is as if ADAM’s screen is
displaying what a television camera
might see as its enters a multi-col-
ored, square-sided tunnel.

10 REM Rainbow Tunnels
20 REM Eric Ryan Mims 1984
30 GR
40t=0
50 IF t =8 THEN GOTO 150
60 FOR h=15TO 0 STEP -1
70 COLOR =h
80 HLIN O, 39 AT h+24
90 HLINO, 39 AT h+5
100 VLIN 0, 39 AT h
110 VLINO, 39 AT 39—h
120 NEXT h
130t=t+1
140 GOTO 50
145 REM Beep When Done
150 PRINT CHR$(7)
160 END
Readers who are experienced users

of BASIC can have a lot of fun with
this program. First, you can change
the order the colors are drawn by
changing line 60 to:

60 FOR h=0to0 15

This causes the colors to appear in
the opposite order then they did in
the first program. Also, notice the
““ATh...” in lines 80 through 110.
By changing the numbers added to or
subtracted from “‘h,’’ you can make
major changes to the moving pat-
terns displayed on the screen. Final-
ly, you can increase the time the pat-
terns are displayed by increasing
value of ““t’’ in line 50.

As you can see, ADAM can pro-
duce some strikingly colorful effects
with exceptionally simple programs.

ADAM’s graphics can be even
more spectacular when the computer
is operated in its high-resolution
mode. For example, the following
full graphics screen program pro-
duces some interesting results:

10 REM Pinwheel

20 REM Eric Ryan Mims 1984

30 HGR2

40 COLOR =3

S0 FORy=0to 191 step 2

60 HPLOT 128, 96 TO 255, y: NEXT

70 FOR x=255TO 0, STEP -2
80 HPLOT 128, 96 TO x, 191: NEXT
90 FOR a=191to 0 STEP -2

100 HPLOT 128, 96 TO 0, a: NEXT

110 FOR b=0TO 255 STEP 2

120 HPLOT 128, 96 TO b, 0: NEXT

130 END

Note that after this programisrun,
you will not be able to see any text on
the screen. To return to text mode,
you must first blind-type “TEXT.”’
This will clear the screen and you will
be able to enter text.

Again, for readers who are into
programming, try changing the color
in line 40 from ¢‘3’’ to another of the
15 colors available. Also, notice the
“STEP’”’ after the ‘“FOR’’ com-
mands. You might want totry chang-
ing the step value to some larger or
smaller number. If the step number is
positive, keep your changes positive.
The same goes for negative numbers.

We conclude that ADAM graphics
are splendid enough to encourage a
user to let his or her creative juices
run hog wild. ME

ICRO®
ART

508 Central Ave.
Waestfield, N.J. 07090
(201) 654-6008

UHF-TV PREAMP

SHUGART 1/2 HEIGHT %433 HOUBLE-SIRED,

{As featured in Radio Electronics March/
May articles, 1982)

This inexpensive antenna mounted pre-
amp can add more than 25 d8 of gain to
your system. Lots of satisfied customers
and repeat orders tor this high quality kit,
which includes alf component parts, PC
B0, Case, Power Supplyand Balun $34.50
Assembled Versicn.... ... ....85750

APPLE
Heart Rate Monitor KiT-$39.95

2SC1172B(TOSHIBA- WORIZ. OUTPUT}.
3.3793543MHz COLOR BURST CRYSTAL..
2732 EPROMS. ... ... ...e..ooinnns
SIGNALMAN MARK [ MODEM{300 BAUD).....
GORILLA HIGH RESOLUTION GREEN MONITOR 79
M M U AMBER M .8a

7-12uM ADJUSTABLE COIL.............. 2.50
HIGH BUALITY COOLING FAN(PAMOTORY... .. .0
TRANSFORMERS- 6.3V 1. 2AMP........... 1.30
luH FIXED CHOKE, RFC-102......... 3/1.00

22AWG & 27AWG WIRE......
CRYSTAL- 2360.000KC. ... . ......0000uns .93
YOLIAGE "MATE §WiTCMING REGUUATOR KiT

TH!S PROJECT FEATURES ADJUSTABLE DC/DC.

OUTPUT- (-124 TO i+130VDC. STEP UP,DOWN
AND INVERSION MODES................ 18.30
CHIP €APS- SET OF 4,2 EACH 2.743.3p+4-2.30
ZENER DIODES- 13V iwW, GLASS...... 30/1.00
BNC °T' CONNECTOR (AMPHENOL)UG-274- .93
1, 000PC SCREWS, 4-40X1/4,3/8,1/2- 3.30
M M 6-32x17/4,3/8,1/2- a.30
RIBBON CABLE, 26 CONDUCTOR,28 AwG- .S0/FT
U . LPB/FT

11,000uF 40V COMPUTER GRADE (MALLORY)-2.00
FREQUENCY COUNTER IC-INYERSIL 7223~ 2.00
GRYSTAL-CONTROLLED PULSE GENERATOR KIT
YOU PICK THE FREGUENCY FROM | Mz YO ANY
MULTIPLE OF 10 UP TO 1 mMH: (SAME KIT AS
FEATURED 1IN RADIO ELEC'S SPECIAL PROJECTS
MAGAZINE}, SPRING- B4.............. 39.93
. 271.00
.93

MINIATURE GEAR MOTOR (AURORA) .
10, 000uF 73V COMPUTER GRAD
3,600uF 23V LYTIC.........
- LuF 30V MONOLITHIC 10/1.00
22/44 PIN CONNECTOR(FUPH7212-44MT- 2/1.00
22/44 (WIREWRAP-GOLD!WSAW22D/3-
LM345, PRIME, HOUSEWSL6030S. ...
VOLT-0OHM METERIO- LK OHM, 0O-300V
AMMETER(0-13 A.C. AMPERES)
GEMINL-10X PRINYER. .....
BMC-BXBQ PRINTER. ... ....

ROUBLE-DENSITY: ALL BRAND MEW...... 8149
4144 DYNAMIC RAM(NEC B4 RATE CODE, PRIME)

IDEAL FOR IBM PC'S & CLONES......... 4.30
1.0MHz CRYSTALS. .......0vvvnnnnenn,. 1.93
JUMBO RED LED"S-DIFFUSED LENS, PRIME (TI})
MO COSMETIC REJECTS. ALL 100%....15/1.00,
100/6.00, 1,000/97.30.

COILS FOR RADIO ELEC'S FED 84 TV PROJECT,
YOKO #'S T-1,T-2, L-1(12uH} & L-2(.071un)
COMPLETE SET OF ALL 3 COILS......... .30
MC1330- PRIME (MOTO) 149

BFB-83 TRANS cae 1290
2-80A $10/0- SERIAL 1/0(ZILOGI...... 7,95
2-80a DMA- DIRECT MEM ACCESS(ZILDG). 7.9%
SS5 TIMERS- PRINE, (TI). ......... 371.00
8 PIN IC SOCKETS........ .... .. 13/1,00
1,000uF 30V RADIAL (NICHICON}..... 4/1.00
47uF 29V RADIAL (NICHICONI....... 10/1.00
TEXAS INST/#994A KEYBOARD- INC/DATA FOR

PINS MADE WHEN EACH KEY DEPRESSED... 3.00

CLOCK MODULE- CRYSTAL CONTROLLED, GREEN

DISPLAY/12VDC/TIME SET SWITCHES/DATA-3.00
POTS- 1 MEG, LINEAR TAPER.. ©.. 5/1.00
DIP SWITCH- 3 POSITION

MOTION DETECTOR BOARDS-%2 E . ;?:L‘.)?)g LJFE‘I‘I“ LIMITEU MHHAHTY
FARTS & LABOR

MOTION DETECTOR IC°S(ULN2232)3/82, 20/810
BLACK, PLASTIC PROJECT BOX FOR ABOVE-2.50
EXTENSIVE CONSTRUCTION ARTICLE FOR DET.®i
1,000 PC RESISTOR ASS'T(30 VALUES)L/2u-3
78L0€ VOLTAGE REGULATORS......... 10/1.00
.22uF SOV MINI DISCS.... .. 20/1.00
3200uF SOV TWIST LOCK (1 R POWER

SUPPLIES). ..........u... .. 3/2.00
+33u4 100V DIP MYLAR.. . 10/1.00
4.7u4 GOV RADIAL.............u... 1371.00

TRIM POTS-PIHER PTIOV,HOR,3/87-MIX/MATCH,
100 OHM, 1K, 10K, 23K, 80K, 100K, 200K. . 4/1.00
10uM COIL (FIXED)... .. 2/1.00

CD4047. .. ...... (2]
LM380 (ULN2280)...... — ]
BERN TD-3 HIGH BUALITY HEAT SINKS.10/1.00
To-18  ° 5 U T 10/1.00
MOLEX PINS- 7 PIN/STRIP-300/4.00,1,000/846
HEAT SENSITIVE SWITCHES.......... 10/1.00
2NS3I08. ...l 10/1.00
LED MOUNTING CLIPS/RIN 15/1.00
ZENER DIODES- 20V | AM) +.3071.00
20/1.00

ZENITH TV REPLACEMENT IC SPECIAL %1 EAGH
221-42, 221-43, 221-43, 221-4B, 221-49,
221-79, 221-@7, 221-94, 221-104, 221-10%,
221-106

221-140(INDUBTRY REPLACENENT#G43)... 4.90
REPLACEMENT w044 (CA32171,28 PIN IC.. B.90

Terms: MICRO-MART accepts Visa. MC and telephone COD's. Mmimum order $10.00. Shipping—
U.S. orders, $2.00. Canada and other countries $3.50 (includes ins.). Shipping rate adjusted where

applicable. NJ residents add 6% sales tax.

MICRO-MART e 508 CENTRAL AVE., WESTFIELD, NJ 07090 e (201) 654-6008
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[ MICROWAVE TV ANTENNA SYSTEMS
Freq. 21to 2.7 GHz . 34 db Gain +

COMPLETE SYSTEMS:
(as Pictured)
Commercial 40"
$29.95

Rod Style
Parabolic 20"
Dish Style  $79.95
COMPONENTS
Oown Converiers
[either style) $34.95
Power Euﬁp\’pﬂw $2495
[12V ta 16V, DC+)
Data Info (Plans) § 9.95

CALL OR WRITE FOR
KITS, PARTS. OR MORE
INFORMATION

Shipping & Handling Add 55.00
We Repair Mos! Types Down
Converlers & Power Supplles

Phillips-Tech
Hectronics

P.0. Bon 34772
Phoenix, AZ 85087
(602) 967-8072
Special Quantity Pricing
Dealers Wanled

p
[1:=%]
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C}asmfied Commercial Rates: 90¢ per word, 15- vrnrd minimum ($13 50) prepaJd (Word
count includes name and address. ) Firs¢ wumf wirly is sef boldface caps at no charge. Add
20% for additional boldface words. »

i

Mart Display Ram'l *1cal., 5120: 2" = 1 col., §230; 3”xlcol $330 Péepayment dis-
count 5% for6 issues; 10T for 12 issues pr :pau] al once.

(All advertisers with PO Box addresses must supply permanent address and telephone
number. Copy is subject to publisher approval.) f2s

Mailing Information: Copy mitst be received by the pubhsher by the 20th of the third
month preceding the cover date. Send Advertising material with check or money order to:
Modern Electronics, Classified Department, 76 North Broadway, Hicksville, NY 11801.

APPLE OWNERS: Hard-sided carrying cases
for Macintosh $100, Macintosh and external
drive $130, and [Ic $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).

CIA tricks; electronic surveillance, night vi-
sion devices, countermeasures, electronic lock
picking, tailing, unlisted phone numbers, etc.
30,000 to detectives/intelligence agencies. $34
AW 584 Castro Dept. ME, San Francisco, CA
94114,

CB RADIO MODIFICATIONS! Increase
channels, range, privacy. Conversion hard-
ware, books, plans, kits, repairs. Catalog $2.
CBCI, Box 31500ME, Phoenix, AZ 85046.

TIMEX Sinclair 1000 Brother EP20 Interface.
Plans and software $10.00. U.S. $1.00 SH&H,
Mich. Res. 4% tax. CK or M.O. Orosz, 1604
Pagel, Lincoln Park, MI 48146.

Cable Converters to Scramblers. Lowest
Price. COD shippers. Dealer inquiries accept-
ed. Quantity discounts. Catalog $1. P.G.
Video Corp., PO Box 296, Latham, NY 12110
(518) 274-6593.

Cable TV Converters. All types. All systems.
Zenith, Scientific-Atlanta, Terrold specials.
$2 catalog. United Electronic Supply, PO Box
1206, Elgin, IL 60121-0119 (312) 697-0600.

NEW ... REPAIR ANY TV ... EASY. Any-
one can do it. Write, Research, Box 601BY,
Colville, WA 99114,

AWII TOOLKITS Eight Diskette sides
crammed full of APPLEWRITER™
goodies: patches - sourcecode - microjustify
-proportional space - disassembly script -an-
swers -self-prompting glossaries - bonus book
- bunches more. $39.50 for either DOS 3.3e or
ProDOS 2.0 versions. SYNERGETICS, Box
809-ME, Thatcher, AZ, 85552. VISA/MC.
(602) 428-4073.

ELECTRONIC SYSTEMS NEWSLETTER
is a monthly publication written especially for
the hobbyist/experimenter. New ideas, unique
projects, sources, and more. Free details. AF
Publishing, Dept. ME1, P.O. Box 524, So.
Hadley, Mass. 01075.

TS-1000 2K software. Personal finance, Edu-
cational, Robotics, Business. $9.99 each.
Postpaid. Guaranteed. VISA/MASTER-
CARD. Free information. Sturdivant Labor-
atories, Box 116M, Bedford, MI 49020.

DEALERS wanted: Channel 2, 3, and 4 notch
filters. Money back guarantee. Send $15.00
for sample and quantity price list. Specify
channel(s). LEE KURTZ, PO Box 291394,
Davie, FL 33329,

Biggest TI-99/4A selection. Newest exciting
software and hardware bargains. Hard to get
items. Send for free catalog. Fast Service. TI-
NAMIC, Box 690, Hicksville, N.Y. 11801.

Control your world with your computer!
Build a simple interface and control up to 48
different devices easily! Complete plans, sche-
matics and programs in BASIC, only $9.95.
B&W Electronics, 3621 Lowden, Kalamazoo,
Mich. 49008.

NOTCH FILTERS for cable TV. Channels
2-6, 14-22, A-1. Send $20 for sample quantity
price list. Specify channel. Money back guar-
antee. CATV, P.O. Box 17621, Ft. Lauder-
dale, Fla. 33318.

DIGITAL Klock Kit plays 1-of-12 different
melodies on the quarter hour. Displays time,
date, and other features. Send $2.00 for com-
plete assembly plans and pricing to KERBER
KLOCK KO. 36117 Hillcrest, Eastlake, Ohio
44094.

SAVE:'

Use rrotoMatc

AN UNiQUE design aid
combining mulriple eguipments

r Y

hobbyist dream come TRUE
Perfect 1raining TOOI
low cost lab equipment

Proto strips
optional

Size 13% in. X 15% in. X 3 in.

é ELECTRON I

HE s EA HCH 428 CONESTOGA WAY.SAN JOSE,CA 95123 *

BOX 236988 SANJOSE CA 851238

: 408-224- 8206

CIRCLE 84 ON FREE INFORMATION CARD
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FEATURES ARE .

« 2 FUNCTION GENERATORS

AM. FM

VOLTAGE TO FREQUENCY
CONVERTER

DC VOLTMETER

+12V¥, +5Y POWER SUPPLIES

FREQUENCY COUNTER
PERIOD COUNTER
PRESETTABLE DECIMAL
COUNTER

CRYSTAL OSCILLATOR
INTERFACE DRIVERS
LOGIC PROBE

5 WAY GENERAL PURPOSE
TERMINALS (OPT)

10 OP AMPS

CONSTANT CURRENT SOURCE

DEALERS INMUIRIFES WELCOME
CA resident add 81/2% sale tax

S ups
add shipping charge $ 8 ups blue

£\
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-WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

TRANSFORMERS|RS-232 EXTENSION MIKE 7 CONDUCTOR REVERBERATION UNIT
120 voit @ S % CONNECTOR RIBBON CABLE ; e o

primaries @ P -y $7.50 EACH
7 0 : *

9LINE CONNECTED 5 CONDUCTOR IN-LINE PLUG ACCUTRONICS COIL SPRING TYPE UNITS. USED IN

5.6 VOLTS @ 750 MA $3.00 LINES 1 THROUGH 8 & 20. AND CHASSIS MOUNT JACK. ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY

6 VOLTS @150 MA $1.25 DB25 MALE TO FEMALE TWIST LOCK STYLE. SAME AS = SOUND EFFECTS. INPUT IMPEDANCE 8 OHMS, OUTPUT
12VCT @ 200 MA $2.00 10 FEET SHIELDED SWITCHCRAFT 12CL5M. IMPEDANCE 2250 OHMS. 41/2" x 16%/4" x 15/1¢”

18 V. @ 650 MA $3.50 $11.00 EACH $2.50 PER SET
18 VOLTS @1 AMP %o T SPECTRASTRIP RED MARKER SOUND AND VIDEO MODULATOR
4 - ED Wi .
2 52'{% @250 ma s250 SWITCuﬂlES g‘ E&')TVEI?C $5.00 PER ROLL (100 FT.) 7 gw FOR T.I. COMPUTER
R THIS 2-1/4” 2K 10 TURN 9 = | W 11 COMPUTERS CAN BE USED WITH
TRANSFORMER 3 STATION 1] SQUARE METER MULTI-TURN POT / VIDED SOURCES. BUILE(N A/B SWITCH
WALL NON-INTERLOCKING MEASURES CHANNEL 3 OR 4 SELECTION SWITCH.

SPECTROL
3. 2PDT SWITCHES. 015 VDC @/l #MOD 534-7161 A 2 ON 120G THOOKIUEIDIAGRAM

ALL ARE 115 VAC EACH OPERATES " $4.50 EACH 10.00 EACH
PLUG IN X / INDEPENDENTLY S0 EACH e

T SUB ngéTURE ROTARY SWITCH 48 KEY ASSEMBLY FOR

) MOUNTING CENTERS.
ity $2.00 $1.75 EACH CONNECTOR T.l. COMPUTER
VDC @100 M $2.50 e - e oin ol
—_— . a NEW TEXAS INSTRUMENTS
6 VOC @ 500 MA $5.00 5 STATION A 1%" DIA x 12° HIGH = SR SRR KEYBOARD, UNENCODED.

9VAC @1 AMP $3.00 INTERLOCKING A9 B85 ] 48 $.P.S.T. MECHANICAL
15 VAC @ 300 MA $3.00 K—V 75¢ EACH - P, 3 SWITCHES. TERMINATES

16.5 VAC @ 10 VA saso | MADSEYALRS \% SOLDER TYPE SUB-MINIATURE 10 for $6.00 \ — : 1015 PIN CONNECTOR.
17 VAC @ 500 MA $4.00 v % N CONNECTORS USED FOR \ SOLID METAL FRAME 4" X 9!

2-6PDT v COMPUTER HOOK UPS.
ST S T E LY, PRGNS S PUSHBUTTON $6.50 EACH 2 FOR $11.00
SPRING LEVER INTERLOCKING ASSEMBLY. DB-15 SOCKET . POWER SWITCH
3% BETWEEN DB-15 HOOD . " CONNECTORS 120V INDICATOR
TERMINALS MOUNTING CENTERS. gg-gg SE%&ET ; i, e
WePR $2:50 EACH D335 H00D | $1.59 ‘g 1B P | W =Sy
° 5 STATH ALL A 2 NEON INDICATOR. RATED
TERMINALS ATION “PARALLEL” A Re0] SHAGING] 120V 1/3 W. MOUNTS IN
7 i NON-INTERLOCKING PRINTER gggszsNP%Ls POWER SWITCH 10 PIN EDGE 5/16" HOLE . _RED LENS
BAKELITE PLATE SAME AS ABOVE, EXCEPT -ON, PUSH-OFF. 75¢ EACH
GREAT FOR SPEAKER ENCLOSURES | BACH SWITCH OPERacLe CONNECTOR $1.00 EACH CONNECTOR 10 FOR $7.00
OR POWER SUPPLIES SOLDER STYLE TRW #50-10-A20  $2.00 EACH 100 FOR $65.00
INDEPENDENTLY. R
$1.00 EACH 10 FOR $900 $2.50 EACH SO SWITCHES 18/36 GOLD G
MINI-PUSH BUTTON JSOLDER EYELET $2.00 EACH EL CELL

2 CHANNEL LIGHT ORGAN ‘: cH S.P.S.T. MOMENTARY 22/44 TIN BATTERY

P.C. STYLE; NO MOUNTING EARS
EASILY HOOKS INTO STEREO SPEAKERS NORMALLY OPEN ;
AND ALLOWS 116 VAC LIGHTS TO DANCE ! 1.D.C. MALE 174" BUSHING $1.50 EACH 10 FOR $14.00
WITHMUSIC TWO SEPARATE 110VAC (- (UlS SAME AS ABOVE. 35¢ EACH 22/44 GOLD
OUTPUTS FORHIGH AND Low FREQUENCY (@S AT, - W N - $2.00 EACH
AUDIO SIGNALS. USE TWO ORGANS FOR o) 2 —— EoR Sz OFORISIAT
STEREO 2 R} ) !

$6.50 PER UNIT EITON aod SPECIFY COLOR: o Ggg{i&g%gmmm 12VOC@ 1.2 AMP HOUR
RIBBON CABLE RED. BLACK, WHITE, 156 CONTACT SPACING A X113/16" X 2 187
GREEN, YELLOW $2.50 EACH 10 FOR $22.00 $15.00 EACH

FREE! FREE! FREE! SEND FOR . PAGE CATALOG FREE! FREE! FREE!
LINE CORDS |  KEY N SLIDE@POTS L.E.D.’S

2e,
129- 1288

COLOR LIGHT STRING AVAILABLE $1.75 EA

T e ASSEMBLY COMPUTER STANDARD JUMBO
o DO WERE 5 KEY SOLID STATE RELAY DIFFUSED
ga TWO WIRE $1.00 100'( linear tape RED 10 FOR $1.50
3 FOR $1.00 o EACH | HEINEMANN ELECTRIC 2’ LON GREEN 10 FOR $2.00
& #101-5A-140—5 AMP g
THREE WIRE — e e 2= = | CAPACITORS | 5% TRAVEL 756 EACH YELLOW 10 FOR $2.00
18 INCH 18ga THREE WIRE CONTAINS § SINGLE-POLE | "ot "1 L0 WS 500K Iinear taper
2 for $1.00 NORMALLY OPEN SWITCHES. § 517 2 X 1" X %" HIGH 2,000 mtd. 260 VDC 27/8" LONG FLASHER LED
8 FOOT 18ga THREE WIRE MEASURES 3 3/4” LONG $5.00 10 FOR $45.00 13/4” DiA. x 5" HIGH $2.00 | 13/4" TRAVEL  75¢ EACH p 5 VOLT OPERATION
$2.00 EACH 6 KEY 3,600 mtd. 40 VDC DUAL 100K audio taper] ¥ “RED Jumso size
SYE 3 $1.25 MINIATURE 13/8°DIA. 3 3/4"HIGH  $1.00 | 3 172 LONG $1,00TERCH

SOLDERING Ady) EACH § VDC RELAY 6,400 mtd. 60 VDC A BIPOLARLED
IRON STAND CONTAINS 6 SINGLE-POLE ﬁ Sl UB/BIDIAT47e5hIGHy $2:50 CRYSTALS I

: :

g

NORMALLY OPEN SWITCHES. GOLD COBALT | 22,000 mfd. 40 vDC CASE STYLE HC33/U LED HOLDERS
MEASURES 4 1/4" LONG. CONTACTS 2"DIA. % 6" HIGH $3.00 ,COLORBURST TWO PIECE HOLDER g

IRON HOLDER ™% A RATED 1 AMP AT 30 VDC, 2 MHZ 3579.545 KC FOR JUMBO LED

ON WEIGHTED 20 DC-DC HIGHLY SENSITIVE, TTL | 31000 mfd.15VDC $3.50 EACH 10 FOR 65¢ 200 FOR $10.00
P eaTalE 13/4"DIA. * 4"HIGH $2.50 $1.00 EACH

BASE. 2) CONVERTER DIRECT DRIVE POSSIBLE. CLEAR CLIPLITE

OPERATES FROM 43 TO § 72,000 mfd. 15 VDC
6 V. COIL RES. 220 OHM. § 2'DIA x4 3/8"HIGH $3.50 METAL OXIDE HOIRA?,(EERLEDAFANCY

13/16" x 13/32" x 7/16" 185,000 mfd. 6 VDC VARISTOR ‘i INDICATOR, CLEAR
AROMAT # RSD-6V 21/2'DIA. x 41/2"HIGH  $1.50 § G.E. # v82ZA12 . 4 FOR $1.00
$5.00 EACH 1A $1.50 EACH 10 FOR $13 50 50 VOLTS. NOMINAL D.C

VOLTAGE. 5/8" DIAMETER ‘ 3 172"
TRANSISTORS | 0ESIGNED 70 PROVIDE A "X, 13 VDC RELAY

CLAMPS TO FIT CAPACITORS 50¢ aa.

2 FOR $1.50 SPEAKER
STEADY +5 VDC @ 240 MA / CONTACT: S.P.N.C i@ 5 8 OH

2708 4 FOR $1.00 FROM A BATTERY SUPPLY A (3 B3 MINIATURE TOGGLE SWITCHES || el

2N2222a  3FOR$1.00 OF3.5T06.25V. B2 EnERGIZE COIL TO ALL ARE RATED 5 AMPS @ 125 VAC i FULL RANGE

RN2222 ARORSI00 21/16'X 1 1/16" X T opeEN CONTACT S.P.D.T. S.P.D.T. S.P.D.T. : ey .

2N2904 JRORISTLO0 111/16" HIGH COIL. 13 VDC 650 OHMS (on-on) (on-on) (on-off-on) P B e

2N2305 3FOR$1.00 )
2N2937 3FOR $1.00 $1.50 EACH SPECIAL PRICE $1.00 EACH PC. STYLE. SOLDER LUG SOLDER LUG MOUNTING CENTERS.
. TERMINALS. TERMINALS

4 PDT RELAY BUSHING $1.00 EACH e $2.50 EACH
x $9.00 10 FOR $20.00
POWER SUPPLY W/ PRE-AMP |. ...y 5 T oheroo JhHy 100 FOR sB0.0 100 FOR 886,00

THIS SUPPLY WAS USED TO POWER ] * 3 amo contacts SP.D.T SOLID STATE

AN 8 TRACK/CASSETTE UNIT. IT [ * ‘2;0"’" g sl S.P.D.T. (on-on)’ -P.D.

WiLL SUPPLY APPROX 18 vDC anDY | F0u01as eo) gl § (on-off-on) A (on-on)’ = SBTURZZER

INCLUDES A SMALL PRE-AMP TO § ¢ '3 20 0 vid N RETRERGEN e AR #SMB-O6L.
BOOST SIGNAL LEVEL specify coi voltage BUSHING BUSHING

g vDC
TERMINALS
RCA PLUGS FOR LINE IN/OUT P.C. STYLE < $1.00 EACH 1§ TTL COMPATIBLE
LARGE QUANTITIES AVAILABLE] .o i lL w 10ic0R 590007 $1.00 EACH

$4.50 EACH SOCKETS FOR RELAY 50¢ each 10 FOR $7.00 100 FOR $80 00 100 FOR $180.00 : 10 FOR $9.00

TOLL FREE ORDERS ONLY QUANTITIES LIMITED
1-800-826-5432 MINIMUM ORDER $10.00 i
(ORDER ONLY) ® USA: $2.50 SHIPPING  mam

(IN CALIFORNIA: 1-800-258-6666) FOREIGN ORDERS:
ALASKA, HAWAII, 5S. VERMONT AVE. . P.0. BOX 20406 LOS ANGELES, CA 90006 INCLUDE SUFFICIENT -
OR INFORMATION SHIPPING <3

(213) 380-8000 \) 6228 SEPULVEDA BLVD. VAN NUYS, CA 91411 CAUF-NZES- opn sz

SOLDER LUG

CIRCLE 18 ON FFREE INFORMATION CARD
January 1985 / MODERN ELECTRONICS / 89

wayww=armericanradiohistorv-com


www.americanradiohistory.com

5~ AMAZING "™\

N, DEVICES _+~

LASER DEVICES

¢ LC5BURNING CUTTING CO2 LASER $15.00
* RUB3 RUBY LASERRAY PISTOL 15.00
¢ LRG3IRLASERRIFLE/PISTOL 10.00
* LGU3VISIBLE RED LASERRIFLE 10.00
¢ LHP/LLD LASERLIGHT XMTR/RCVRSYS 10.00
* LHC2BEGINNER simulated VISIBLELASER 5.00
SCIENTIFIC & ELECT

* TCL3SOLID STATE TESLA COIL 35KV 7.00
* BTC3250 THOUSAND VOLT TESLA COIL 10.00
* BTC51.5MILLIONVOLTTESLACOIL 15.00
* HVM3 125 THOUSAND VOLT DC SUPPLY 10.00
¢ |IOG3IONRAY FORCEFIELD 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 RAT AND PEST ELIMINATOR 7.00
* HT9HIGH FREQ LISTENING DEVICE 8.00
SECURITY & PROTECTION

* BL51 BLASTERWAND 10.00
* PPG1PHASOR PROPERTY GUARD 15.00
* MFT1MINIVOICE XMTR2-3 MILE 7.00
« INF1INFINITY TRANSMITTER 15.00
« VWPMSTELEPHONE XMTR 8.00
* SD5 SEE-IN-DARKNIGHTEYE 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

U_m=n=m=:u
CABLE TV CONVERTERS

Eagle 2000-60 chn. wireless deluxe. .$109.95

Jerrold 400 DRX-3-105. . ......... .. $ 99.95
Jerrold SB-3‘The Real Thing'. .. ..... $ 99.95
Oak N-12. ..o $ 79.95
QOak VN-12 Veri-Sync.............. $ 89.95
Zenith Cable Add-On.............. $229.95

Others Available, Quantity Discounts

United Electronic Supply
P.O. Box 1206
Elgin, IL 60121

312-697-0600

Eﬂ:ﬂ:ﬂ:‘

REVERBERATION
FOR ORGANS
Solid state with controls for rever-
beration and room size.

EVERY ORGAN SHOULD
OWN ONE. Send for free flyer—
DEVTRONIX ORGANS, INC.

6101 WAREHOUSE WAY
SACRAMENTO, CALIFORNIA 95826

e e, SR (e A, A

MULTI-CHANNEL microwave anten-
nas. Highest quality, low prices, deal-
ers welcome. D.T. compact $38.00;
P.T.-1 $48.00; SR-1 $65.00; D.T. Grid
$69.00; PTS-33 $75.00. All units com-
plete! Daisy Tenna, Box 42010, Phoenix
85080. 1(800)874-9033.

P.0. BOX 716, DEPT. ME 1, AMHERST, NH 03031
CIRCLE 88 ON FREE INFORMATION CARD ——

Computer problems?

Isolators prevent:

* CPUiprinter'disk interuction
® Lightning or spike damage
* AL power ling disturbances
= RFI-EMI interference

Commercial Grade Isolators
15001 3 leoluled Sockets

Industrial Grade 1solators
130k3 3 Double Jeolated Sockets

Laboratory Grade lsolators
1500-17 4 Quad Isolated Sockels

Cireuit Breaker, any model (Add-CH)
Remote Switch, any model {Add-RS)

FZ Electronic Special

DON’T BLAME
THE SOFTWARE!

Fal, # 2,254,705

1502 2 lioluted Socket Banks, 6 Sockets

150311 2 Double laolated Banks, 6 Sockets

150-18 2 Cuad Lsolated Banks, 6 Sockets

171 8. Maln St Box 3689, WNatiok, Mass. 01780 (61 7) 8651532

Toll Fren Crded Desk 1-B00-225-48 76 &
& MasiarCard, VISA, Amearican Express
s - 5

USE

YOUR

mmx T

I
N
F
O
§ HLYS
§ 81.95 R
M
§12295 A
$122.05
o
$213.95 I
$180.95 O
Add $ 1100 N
Add § 2000

ists, Inc.

o= >0

CORRESPONDENCE to Asia for lasting re-
lationship. Free Information. AAWS-ME,
Box 2777, Orcutt, CA 93455-0777 Tel. No.
805-937-5230.

COMMUNICATIONS plans, kits, books.
1750 Meter transceivers, AM/FM broadcast
transmitters, ham/CB amplifiers, surveillance
bugs, much more! Catalog $1.00. PAN-
COM, Box 130-MEl, Paradise, CA 95969.

CALIFORNIA'S SILICON VALLEY. Cur-
rent job listings. Engineers, technicians, pro-
grammers, assemblers, many more. Complete
information and listings $3.00. Calwest, Dept.
20A, Box 3516, Santa Clara, CA 95055.

Automotive radio replacement parts. Deico,
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.

BUY DIRECT FROM FAR EAST! Send
$3.95 for list of 250 electronics manutactur-
ers. ASHTON ENTERPRISES, Box 19081,
Minneapolis, MN 55419.

POLICE/fire scanners. Bearcat, Regency.
Discounted proced. HPR Box 19224 Denver
CO 80219.

WORLD'S MOST UNUSUAL Communica-
tions Books! A large selection of outstanding
titles covering scanners, ‘‘confidential’’ fre-
quency registries, bugging, wiretapping, elec-
tronic surveillance, covert communications,
computers, espionage, monitoring, and more!
New titles being added constantly! Ask for
your large new FREE catalog. CRB Research,
Box 56-ME, Commack, NY 11725.

ORIENTAL WOMEN AND MEN seek intel-
ligent, literate American and Canadian corres-
pondence. Asian Exchange, Honokaa, HI
96727.

Cable TV converters and descramblers. Low
prices. Quantity discounts. Send $5 tor infor-
mative catalog. R & M Distributors, P.O. Box
266-M, Boston, MA 02190. (617) 871-5838.

ELECTRONIC CATALOG. Over 4,500
items. Parts & components. Everything need-
ed by the hobbyist or technician. $2.00 post-
age & handling (United States Only), refund-
able with first $15.00 order. T & M Electron-
ics, 472 East Main St., Patchogue, NY 11772.
(516) 289-2520.

US$8.00 including disk, thousand name brand
programs for Apple, IBM-PC. Details Reli-
ant, P.O. Box 33610, Sheungwan, Hongkong.

SCANNERS, ACCESSORIES - 2% ABOVE
COST! Great Newsietter! Nationwide Fre-
quency Printouts! Send Stamp for Member-
ship Information! SPOTLIGHT-VIP, Box
3047, Greenville, NC 27836.

Liquidating Old United States stamps, free
price list. Ed Roush, 423 Shepard, Mansfield,
Ohio 44907.

COCO OWNERS - Free 24 page software and
hardware catalogue. Spectrum Projects, P.O.
Box 9866, San Jose, CA 95157-0866.

CIRCUIT BOARDS: Your artwork, quick
delivery, reasonable. Atlas Circuits, Dept. B,
PO Box 892, Lincointon, NC 28092 (704)
735-3943.

LLASERS; Surplus units and parts, Nightvi-
sion surplus parts. Meredith Instruments,
6517 W. Eva, Glendale, AZ 85302.

CIRCLE 76 ON FREE INFORMATION CARD
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DIGI-KEY

CORPORATION

1-800-344-4539

AK.,-Hl., 218-681-6674

NAT.ONAL SEMIC NDUCTOR » PAl = 3 7 i EX e
e ] VD Chen ONDUCTOR » PANASONICS QUALITY — Name brand products from nationally recognized manufacturers. s 5 o ToLé UNG'X'RL. &¢ éH'
e T G'X*H A DL ER ! SERVICE — Computerized order processing and inventory control )ASDIr%TQUMUENTs oKe éHEmggthc A- Fém mastes chaige
g g
NATIONAL SEMICONDUCTOR *» PANASON!C « SAVINGS — l/a/ume D/scaunts ° JEM ﬂllanmy Pm‘/nq Toll Free Hﬂﬂ Number CHEMICALS ARIES . PLESSEV . MOLEX
{3 — DIGI-KEY — DIG!-KEY — DIGI-KIY — U!ﬁ’- 0'~KIV - DG - DIGI K - i HGI-KEY — MGI KEY — DIGI-KEY
(Y — DVOi-KEY — DIGI-REY — DiGH-KEY — NG KEY - — IOI KI'V = DIGI KEY — DIGI-KEY — DIGI- KIV
3 :
L i . DISC CAPACITORS
isc_Canacitor
sl
zi3 Dilectr. wnn-unnmu Voltage 5% Body — 94 V O polyesier with Copper Alloy contacts,
L:‘_\’;’m “’; r | A Agcommodates standard [C lsads up to 014" thick ana age o 310 DISC CAT. ND. ®
4002 STANDARD RESISTOK VALUE TABLE ol Con N " i CAPACITORS oo
e E iooen 188} — Ll " ASSORTMENT OF 15 Prces mckuda. comement DM-KIT 3 ce
A 451 [STANOGARD RESISTOR VALUE " POPULAR e S0 piasid bo veth oy @ .
e o2 | s0ee [ ) CAPACITORS b s ey s 22495 om0 13 $5435
tFanig o0 |08 = SOLDER TAIL P Aakaniet of 18 s
LEiraen a0 B . DIP SOCKETS anasol S Soruun vALLES s
Lesicy % |anzn ] C Miniature Aluminum Electrotytic Capacitors || IiMaaauriati N ——
444 ERC3 P o) g ° + Singls beam e - TTGT KEY now has an sapended Ime of Panasonic Ceramc | piGIKEY  Cep  Voh e
man )l Tl ot 1]+ Lowpron vr Axint Disc. Capacrions, nciuding P oh o oy 1000
LMIOCL 3% « . us 3 301
N 223 iz resly s . “ e S a1 o s Vo 1 e e 1 w0 NPO TYPE e LTI EERE]
LM30T Al & I P e pe 2 3 e BN For Compiate Spece on Physcal Stae and Electrica | P2003 15 3.1 E 275
LMXOTN 3 E3H] b = = TIN PLATED SOLDER TAIL  min o mcromtms o | 5 4 AR d 3 Cherscteristics, sonautt your FREE DIGHKEY Cawiog. | F2002 22 3 3 E
MR 93 3 13| ase sl o Pande e o 63 LRE 10 pan frice %% 83 5E 2
ey 15 ia o ke Duus [RRTI] - 2 H 7 .
Blaoe  ves & soider a4 uo1s Mo  Ce  Vok W ] S wx e
LK a8 2% ijoe al, tn ! ool 30 63 K1 is okt 0l oo pened =% &
vt |0 FEr Mo e o 5 | fceora 14 msolde tail, 1 5 200| 570 3 15 1631 feagoo 10t 50 7% 629 w8nfemos s 3 277 1950 16250 1482
LMITTMP  138f mzB12CK 275 How To Order. 1s - LJCE916 16 pim soder it 7 o1& 3] 0w 63 0 S fen e 50 75 € wnfraow 20 5 274 R 1965 1766
(va7r 1 7s|LM7BIsck 2750238 45 ad an o JCEOIE 1B pin soider tail, ey 2 1% 7o) ZE /93 o 4% Jpeooz st 50 75 g4 an]eai 47 m o2 22
Lvatan 393 mreoscT 1 3fe0228 1ozg P CBI0 20 pin alder 1al, n 20 woof B 3 g 53] & pana 22t o 7 648 wn]emz 68 T % 241
(vaton  zga| MPBIZCT 1 13| AR b IS ya pocallsisalbeion) 8922 22 oin solcar vl tm 25 225 2100 s ERER %68 113 968 80 pes 22 pt w0 5 843 wn 10 »® m
IMIOLZ5 0 1 25| CM7a1sCT 113 § aoama e ) [ Zpnsoidorial in 28 250 2000|0000 /63 15¢ 1317 10877 154 1313 108.40 | Wet w0 7 6ag  an)rme 8 A £
LMI012-12 125 | [mraLosacz 50] 1t 1% Matal Film 28 pin soker 1ail un » 2% zw|z I 8 1 -t 2 P&0O7 39 pf 0 7 649 wnfeme W @ &
oz 1| PRLIEACE o[B8 1 70 For o e s s 5375 Wpnwieraii % an mwlZ 8 g 0% we e 38 eew on ome o ce  enfimy ® BE A
LMIZMP & 238 2 | oiai ke e PaOR 56 o1 0 75 64 w7 1 75
v e 189|MIBLeACE s0]3318 am GOLD INLAY SOLDER TAIL s muramcn o { 100 /10 24 & 1158 | P el q e 10 T 208 0% e
oA dus 3% 5% Carbon Film Resistors m s a T [ SO o = 150 274 7349 1B V&
Pa 18] m: T 125|368 703 arpon Par Mo Dascapiion 1 0 100 30 1 15 17 PaOIY &2t 500 [ 123 5422 2 % 35— ol
LMIZOMP § 1 E9| LurgnacT 1 28 it o 1 CI0E  Bpesoderiaigod 3 320 ooo] 470 N 97 28 [0 0ot w0 & sm  wnfbal 17 28 =
LMIZ20MP 12 7 52 | LM79! k-] protyd ey CoBM  Mpnsoker i gokt M 420 w00l X0/ o 2 Pa0Z 1800 500 6 54 wnlens 3 2 202
(MI20MP 15 2 52 | | p7s1 125 | 30428 o] I CBIE  tGpnacderta gold % 470 s500] B /] 3 sz |PA03 1m0pt 0 6@ 54 som2} P2oza X%
ivzovp 24 13| vmoiioacz 128 S0 21 | - o818 1Bonsdderad gold 57 540 52004 By I %9 om N |ram 2p w0 @ sa w2 B0 ™
M 3| reLisacz 12y on 13 ! £ 590 =500 60 0 156 132 11052 154 1320 10940 |PAI0S 2200 500 so wrnf A Br o
S R 12 n T | 22 o soldor 180 7 660 eao0] 10000 10 139 1700 1418 - fpaos 3wpt s0 & sa w0k og nEE
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Color From A

Monochrome CRT
(from page 45)

light, a two-primary field sequential
color display can be produced.

Writing information in both fields
produces yellow. Varying the elec-
tron beam current in each field makes
any color combination of the two pri-
maries possible. There are no conver-
gence problems, and the resolution is
limited only by the size of the spot.

A limitation is a somewhat restrict-
ed viewing angle, which makes it
most suitable for use by just one or
two viewers.

Another interesting technique sim-
ilar to this is the liquid-crystal light
valve. This is actually an optical pro-
jection system for the production of
large, high-resolution color displays.
These types of systems converge the
output from several single-color pro-
jection displays and a light valve is
used to provide sufficient brightness.

There’s no doubt, therefore, that a
lot of new action is taking place in
developing color displays. ME
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“GILFER -

" 'SHORTWAVE f

;""x" L=t

{

| “New 6th Edition
- &w“Confudenhal Frequency List”
Now including RTTY fre-

“quencies. 0. Perry

MFerrells ultimate utility -

listing. Detallln% over
y

12,500 stations fre-—
map quency. Every important
T AM, CW, FAX, RTTY and ~
ey SSB station included.
i N ; $13.95+51.00 UPS ~
- L ' DATONG Active Antennas -~ -
} INDOOR — AD-270 '

“BEST SELLERS”_

5 3-meter dipole, low noise
% amp, 13’ downlead, flat .
" - response from 200 kHz

{

=

H

= to over 30 MHz, 12 db
# gain, with cable, con-
“verter, hardware (specify
. lugs, RCA phone or PL-_
259 connector). !
NS SR S S $124.50+$5.00 s&h
OUTDOOR — AD-370 with stainless steel |
whips; mounts to any flat surface: with con-
verter and 26’ cable.  $144.50+85.00 s&h -~

Basic or Modified Receivers: Yaesu, i
Japan Radio, NRD-515, ICOM R-71A, Bearcat,
Sharp, Sony & Panasonic.

GILFER- SHORTWAVE

Ly

Lwi— - International-Radio Spemalfsl& o g

|

PQFBox 239 Park Ridge) NJ; 07656P S.A._
PhOnp(201) 391- 7887
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Programmable

Timebase/Dividers
(from page 61)

ing /C1 and IC2. Capacitor C2 can be
mounted on either side of the board,
depending on accessibility needs.

If you wish to make Timebase II
into a test fixture, you’ll want to use
toggle switches for S/ through S4. If
you go this route, wire the inputs and
outputs to banana jacks.

Test & Calibration

Before testing Timebase I, a program
for RST, ENand DIV should be decided
upon and the appropriate jumpers
installed (or the appropriate switches
set). This done, connect a 5-volt pow-
er supply to the +5 and GND and an
input signal of known frequency to
the CLK IN terminals on the board.
The signal source can have any wave
shape, though the circuit is designed
primarily for the sinusoids prevalent
in commercial ac power systems.

Observe the CLK OUT terminals
with an oscilloscope or frequency
counter to check for the proper fre-
quency. Since the frequency output
from this circuit is a direct function
of the input frequency and the specif-
ic IC used, there are no adjustments
to be made. Any discrepancy ob-
served is the result of using the incor-
rect number RED IC, an errorin pro-
gramming the jumpers, or both.

With Timebase II, a similar divi-
sion program should be selected and
implemented prior to test and cali-
bration. Once this is done, connect a
5-volt power supply to the +5 and
GND terminals on the pc board. The
output of Timebase II can be ob-
served at four different points: At
CKoO1 is the fundamental frequency
of the crystal. At BO1 is the buffered
output after /C/. At CKO2is the same
frequency as at BO1, except that it is
not buffered. Finally, the buffered
output after both divide stages is
available at BO2.

Because other outputs are a func-
tion of the frequency at CLO1, precise
adjustment of C2 is mandatory. For
added stability, you might also con-
sider using a standard crystal oven
for XTALI. ME
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Free Product Information
Readers can obtain free information on
products advertised by the above com-
panies, as well as for some editorially
mentioned products. Simply circle the
appropriate number printed below an
advertisement onto the Modern Elec-
tronics ‘‘Free Information Service’’
card bound into this issue. After filling
in your name and address, just mail the
postpaid card. Your request will be for-
warded directly to the advertiser with a
mailing label prepared by our reader-
service department to ensure speedy re-
sponse,

2
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It's no secret! NSS Video Heads have been
used by experts around the world for the past

five years. In the highly competitive European NIPP“N

and Japanese markets NSS is recognized as

the only company equipped with the high

technology and expertise to match the VCR

manufacturers themselves in performance cn
and durability. NSS has a proven track record ® SANGY“ l-m'
of savings without compromising quality. 5

VCR OWNERS: ASK YOUR TECH ABOUT
NSS VIDED HEADS!

Nippon Shokuhin Sangyo Co. Ltd, P.O. Box 4353. Burlingame, CA. 94011-4353. Tel 415-697-1558;
800-257-NSSC (U.S.); 800-772-NSSC (CA).

SEE US AT THE WINTER CES! BOOTH NUMBER 4528 LAS VEGAS HILTON
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Actual slow motion frames from Ham MasterTapes

3. In slow motion it's dazzling

4. Wow. Can we see it again?

Yotu've never seen this, like this,
before this!

And you can see it—in color—again and again

when you own the N2NY Ham MasterTapes.

Ever see a cap discharge in slow motion? You will on
Ham MasterTapes. Ham MasterTapes can perform the
dozens of complicated demonstrations necessary for a
beginner’s understanding of Ham Radio Theory.

Finally, a step-by-step course in Ham Radio Theory
is available on color videotape. The Larry Horne N2NY
Ham MasterTapes video course is a unique, effective
teaching technique expertly produced by New York's
leading professionals in studio and field videotape.

[ video Graphics highlight important details.

O Carefully worked-out demonstrations on video avoid
the problem of getting complex gadgets to work on
command in front of a class.

master -narge
D

The N2NY Ham MasterTapes give you a basic
grasp of concepts that build theory background—not
only for passing the FCC tests, but for understanding
electronics.

The hobby has long needed better, clearer, high-
tech teaching aids to help newcomers into our wonder-
ful world of Ham Radio.

These six-hour tapes cover completely all the ma-
terial needed to understand Novice and Tech/General
Theory and operations, and include the new 200-ques-
tion FCC syllabus used beginning September 1983.

Only $199.95. Order direct and specify Beta or YHS
format. Call or write: Larry Horne, N2NY at

] Working examples of every ham
radio component, device, or system
covered in the FCC guide can be
clearly understood.

Ham Masterlapes

THE N2NY HAM RADIO COURSE ON VIDEOTAPE

Ham MasterTapes
136 East 31st Street
New York, N.Y 10016 212-673-0680.

© 1983 N2NY Productions, inc

CIRCLE 31 ON READER SERVICE CARD

www americanradiohistorv com


www.americanradiohistory.com

