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Sormeday, in the comfort of your nome, you'l e able 1o shop and
ook elecironically, read instantly updated newswires, anailyze

the perfomnance of a stock that inferests you,
send electronic mail across the country, hen
play Bidge withthree strangers in LA,
Chicago and Dallas,

Welcome fo someaa.

Someday is today with the CompuServe Information Service. CompuServe is available through a
local phone call in most major U.S. cities. It connects almost any brand or type of personal computer
or terminal with our big mainframe computers and data bases. All you need to get started is an
inexpensive telephone coupler and easy-to-use software.

CompuServe’s basic service costs only $5.00 per hour, billed in minute increments to your
charge card.

The CompuServe Information Service is available at many computer stores across the country.
Check with your favorite computer center or contact CompuServe.

CompuServe

Information Service Division, 5000 Arlington Centre Blvd.
Columibbus, Ohio 43220 (614) 457-8650

An H&R Block Company
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2200 SERIES

DUAL TRACE OSCILLOSCOPES

Tektronix 2213 ¢

THE PERFORMANCE/
~ PRICE STANDARD

inoducig a direct line
to a 60 MHz Tektronix scope
built for your bench!

From the world’s most
respected name in oscil-
loscopes: a new scope,
plus a new direct order
number, that finatly
makes it practical to put
Tektronix quality on your
bench...at work or home.

Among professional en-
gineers and technicians
there is no substitute for the
performance and reliability
of Tektronix oscilloscopes.

Now, for the first time,
Tektronix is offering an ad-
vanced scope at an un-
precedented low price-
and has a direct order line
that lets you get your order
processed today!

The scope: the 2213.
Its radical new design
brings you Tektronix
quality for well below
what you would pay for

lesser-name scopes.

The 2213's practical de-
sign includes 65% fewer
mechanical parts, fewer
circuit boards. electrical
connectors and cabling.
Result: a lower price for you
plus far greater reliability.

Yet performance is pure
Tektronix: there's 60 MHz
bandwidth for digital and
high-speed analog circuits
The sensitivity for low signal
measurements. The sweep

speeds for fast logic families.

A complete trigger system
for digital, analog or video
waveforms. And new high-
performance Tektronix
probes are included!

2213 PERFORMANCE
DATA
Bandwidth: Two channels.

dc —60 MHz from 10 V/div
to 20 mV/div. (50 MHz from

2 mV/div to 10 mV/div)

Sweep speeds: Sweeps
from0.5sto50ns (tc 5
ns/div with X10 mag)
Sensitivity: Scale factors
from 100 V/div (10X probe)
to 2 mV/div (1X probe). Ac-
curateto * 3% Ac ordc
coupling.

Delayed sweep meas-
urements: Standard
sweep. intensified after
delay, and delayed

(Need dual time-base
performance and timing
accuracy to + 1.5%? Ask
about our 2215 priced at
$1400.)

Complete trigger system:

Modes include TV field
normal. vertical mode, and
automatic; internal, exter-
nal, and line sources: vari-
able holdoff

Probes: High perform-

ance. positive attachment,
10-14 pF and 60 MHz at the
probe tip.

The price: Just $1100
complete®. Order direct
from Tektronix National
Marketing Center. Phones
are staffed by technical
people to answer your
questions about the 2213.
Your direct order includes a
15-day return policy and full
Tektronix warranty.

Now it’s easier than
ever to get your hands on
a Tek scope!

ORDER TOLL-FREE

800-547-1845
Ask for Dept. A0228

(In Oregon, Alaska and
Hawaii: 1-503-627-5402
collect.) Lines are open
from 8am EST to 5 pm PST.

*Price FO.B.. Beaverton. OR

Copyright(© 1982 Tekironix, Inc. All rights reserved. 121

AmericanRadioHicetory Com
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NO. 1IN ASERIES

GUARDING

YOUR x

MILITARY
EXPERIENCE

EXTRA INCOME

If you have experience in an¥’
branch of the Armed Forces, you have
the chance to earn good extra income
while you hold one of the most impor-
tant jobs in America. In an Army
National Guard unit close to home.
Take income. In the Army National
Guard, the work you've put into military
service can really go to work for you.
For instance, if you left as an E-4 with
three years experience, you can earn
over $1500 a year. As an E-5 with 6
years experience, over $1700. And, if
you have a critical skill you may also
qualify for a cash bonus. To see exactly
how far your rank and experience can
take you, check out the chart below.

PER YEAR (Including]
Annual Training

E-3 with
2+ years $1375.68
3+ years 1427.34
E-4 with
3+years 1519.92
4+ years 1630.17
E-5 with
4+ years 1687.11
6+ years 1789.80

Plus, a part-time job in the Army
National Guard fits in well with your
current lifestyle. Because all it takes is
two days a month of your time, along
with 1 gdays annual training. And, in
the Guard, you're serving close tohome,
helping the people in your community
and state when natural disasters or
emergencies occur.

xtra income that's important to
you, in a job that's important to your
community. It's just one reason to Guard
your military experience in the Army
National Guard.

To learn about other reasons- from
benefits to new skills-contact your local
Guard recruiter, or call toll-free
800-638-7600.

*In Hawaii: 737-5255; Puerto Rico: 723-4450; Virgin
Islands (St. Croix): 773-64 38; Maryland: 728-3388; in
Alaska, consult local phone directory.

The Guard is
America at its best.

NATIONAL
GUARD
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MAXELL IS PLEASED TO PRESENT AN
EVEN HIGHER MANCGE TAPE.

If you're familiar with Maxell UD-XL tapes you probably find it hard to believe that any
tape could give you higher performance.

But heaning 1s believing. And while we can't play our newest tape for you right here on
this page, we can replay the comments of Audio Video Magazine.

“Those who thought it was impossible to improve on Maxells UD-XL II were mistaken.
The 1981 tape of the year award goesto Maxell XL II-S”

How does high bias XL II-S and cur normal bias e?uivalent XL [-S give you such high
performance? By engineering smaller and more uniformly shaped epitaxial oxide parti-
cles we were able to pack more into a given area of tape. Resulting in a higher maximum
output level, improved signal-to-noise ratio and better frequency response.

"lo keep the particles from rubbing off on your recording heads Maxell XL-S also has
an improved binder system. And to eliminate tape deforma-
tion, XL-S comes with our unique Quin-Lok Clamp/Hub
Assembly to hold the leader firmly in place.

Of course, Maxell XL II-S and XL I-S carry alittle higher
price tag than lesser cassettes.

We think you'll find it a small price to pay for higher
performancé. ’ b & MGIT,S )MNQ;RIZH IT .
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Introducing the
Sinclair ZX81.

If you're ever
going to buy a personal
computer, now is the time
todoit.

The Sinclair ZX81
is the most powerful, yet
easy-to-use computer
ever offered for any-
where near the price:
only $99.95* completely assembled.

Don’t let the price fool you. The ZX81 has
just about everything you could ask forin a per-
sonal computer.

A breakthrough in personal computers.

The ZX81 is a major advance over the origi-
nal Sinclair ZX80 —the first personal computer to
break the price barrier at $200.

In fact, the ZX81's 8K extended BASIC offers
features found only on computers costing two or
three times as much.

Just look at what you get:

m Continuous display, including moving graphics

Sinclair technology is also available in Timex/Sinclair computers
under a license from Sinclair Research Ltd.

- s U I I of key words like PRINT,
T RUN and LIST
- i ® Automatic syntax error
LI R detection and easy editing

Ut POKE PRINY
LOKD

ROLL NEXT PAUSE

N KEY$

= Multi-dimensional
string and numerical arrays
= Mathematical and scien-
tific functions accurate to
8 decimal places
= Unigue one-touch entry

m Randomize function
useful for both games and serious applications
® 1K of memory expandable to 16K
= A comprehensive programming guide and
operating manual

The ZX81 is also very convenient to use. It
hooks up to any television set to produce a clear
32-column by 24-line display. It comes with a
comprehensive programming guide and oper-
ating manual designed for both beginners and
experienced computer users. And you can use
a regular cassette recorder to store and
recall programs by name.




Order at no risk.**

We'll give you 10 days to try out the ZX&1. If
you're not completely satisfied, just return it to
Sinclair Research and we'll give you a full refund.

And if you have a problem with your ZX81,
send it to Sinclair Research within 90 days and
we'll repair or replace it at no charge.

Introducing the ZX81 kit.

If you really want to save money, and you
enjoy building electronic kits, you can ordar the
ZX81 in kit form for the incredible price of just.
$79.95.* It's the same, full-featured computer,
only you put it together yourself. We'll send com-
plete, easy-to-follow instructions on how you can
assemble your ZX81 in just a few hours. All you
have to supply is the soldering iron.

A leader in microelectronics.

The ZX81 represents the latest technology in

microelectronics. More than 10,000 are sold

These numbers are for orders only. If you just
want information, please write: Sinclair Research
Ltd., 2 Sinclair Plaza, Nashua, NH 03061.

* Plus shipping and handling. Price includes connectors for TV and cassette, AC adaptor, and

FREE manual.
**Does nat apply to ZX81 kits.

NEW SOFTWARE: Sinclair has
published pre-recorded pro-
grams on cassettes for your
ZX81. We're constantly coming
out with new programs, so we'll

16K MEMORY MODULE: Like
any powerful, full fledged com-
puter, the ZX81 is expandable.
Sinclair's 16K memory module
plugs right onto the back of

every week. In fact, the ZX81 is the fastest selfing
personal computer in the world.

We urge you to place your order for the
ZX81 today.
To order.

To order, simply call toll
free. Or use the coupon below.
Remember, you can try it for

send ycu our latest software

your ZX81. Cost is $49.95, plus
catalog with your computer.

shipping and handling.

To order call toll free; 800-543-3000

r--------------------------I

you order, the sooner you can

start enjoying your own : | AdCode 08PEOS | Price® Qty.  Amount
compulter. [ 7zx81 $99.95
Call toll free 800-543-3000. i 2X81 Kit 79.95
Ask for operator #509. | 16K Memory Module 49.95
In Ohio call: 800-582-1364; i Shipping and Handling 4.95 $4.95
in Canada call: 513-729-4300. | TOTAL
Ask for operator #509. Phones ] MAIL TO: Sinclair Research Ltd.,
open 24 hours a day, 7 days i One Sinclair Plaza, Nashua, NH 03061.
a week. Have your MasterCard i Name
or VISA ready.
! Address
: City State Zip
il *U.S. dollars

AmericanRadinHictory Com



Free Energy

Many people point to the sun as a
source of free energy. It really isn’t, of
course, just as hydro power and wind
power aren’t free. Converting these ener-
gy sources requires the expenditure of
much money, which in many instances is
not as economical as employing fossil fu-
els and their accompanying converters.

We're all fascinated by the sun, natu-
rally, and anticipate that at some distant
time there will be an economic crossover
point where it would pay to make more
use of it. However, solar power is indeed
being used today for a variety of pur-
poses, though it still represents a very mi-
nor source of energy.

As you know, there are tax breaks
available to sweeten the cost of voluntary
use of solar power for home space heat-
ing and for hot-water heating. The basic
reason for this incentive is to diminish
the use of oil, a significant portion of
which is imported at -high cost. Given
such an allowance, it is claimed that the
system saves money for energy use after a
moderate period of time for amortization
of new equipment and installation costs.

But it is subsidized by our taxes.

Feasibility studies are being made for
an attractive, science-fiction-like possi-
bility for solar power generation from
large satellites. These satellites would be
exposed to continuous sunlight, collect-
ing solar energy and transmitting it
through microwaves to collection points
on earth. It is said, however, that such an
undertaking would be the costliest tech-
nological venture ever attempted.

At present, the greatest saving in ener-
gy appears to be through conservation in
one form or another. This route is repre-
sented by using less energy through buy-
ing automobiles with better gas mileage,
eliminating unnecessary automobile
trips, raising air conditioning thermo-
stats in the summer and lowering heating
thermostats in the winter, buying appli-
ances that consume less energy, and by
automatic energy management.

The latter approach is explored in this
issue by a few interesting, innovative arti-
cles. One reduces fuel use through a more
efficient heat-system blower-motor con-
trol. Another presents plans for a novel

thermostat that can be set well below the
traditional 55°F minimum of standard
thermostats. Also in this home energy-
saving focus are an inexpensive electric
power meter that tells you quickly how
much electricity any appliance consumes
and ways to use photovoltaic cells to re-
charge batteries using the sun as the pow-
er source.

Should you want to explore solar pow-
er further, a recent book, the *“Photovol-
taic Product Directory and Buyers
Guide,” will give you a good working
knowledge on the subject for use in a
home. (Order #DES81030186, $13.50,
from National Technical Information
Service, 5285 Port Royal Road, Spring-
field, VA 22161.)
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Explore the excellence of your ZX81 with a
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mmopﬂ“ 64" memo;y extension for $179.95
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Give your diminishing memory more byte.

MEMOPAK 64K RAM $179.95
The Sinclair ZX81 has revolutionized
home computing. The MEMOPAK 64K
RAM extends the memory of ZX81 by a
further 56K to a full 64K. it is neither
switched nor paged and is Directly
Addressable. The unit is user trans-
parent and accepts such basic com-
mands as 10 DIM A (9000). It plugs
directly into the back of ZX81and does
not inhibit the use of the printer or other
add-on units. There is no need for an
additional power supply or leads.

Description of memory
0-8K . . . Sinclair ROM
8-16K . . . This section of memory
switches in or out in 4K blocks to leave
space for memory mapping, holds its
contents during cassette loads, allows
communication between programs, and
can be used to run assembly language
routines.
16-32K . . . This area can be used for
basic programs and assembly language
routines.
32-64K . . . 32K of RAM memory for
basic variables and large arrays. With
the MEMOPAK 64K extension the ZX81
is transformed into a powerful com-
puter, suitable for business, leisure and
educational use, at a fraction of the cost
of comparable systems.

i iSi swiGwiad

Memory Extention Specialists

Memotech Corporation
7550 West Yale Ave. Suite 200
Denver, Colorado 80227

Ph.(303) 886 - 1516

MEMOPAK 16K RAM $59.95
With the addition of MEMOPAK 16K,
your ZX81 will have a full 16K of Di-
rectly Addressable RAM. It is neither
switched nor paged and enables you to
execute longer and more sophisticated
programs and to hold an extended data
base.

The 16K and 64K Memopaks come in
attractive, custom-designed and engi-
neered cases which fit snugly on to the
back of the ZX81 giving a firm connec-
tion.

Free service on your MEMOPAK
Within the first six months, should any-
thing go wrong with your MEMOPAK,
return it to us and we will repair or
replace it free of charge.

e > ——
(e

Try MEMOPAK with no obligation
You can use our MEMOPAK in your
home without obligation. After 10 days
if you are not completely satisfied,
simply return it for a full refund.

Coming soon .....
A complete range of ZX81 plug-in
peripherals:

MEMOTECH Hi-Res Graphics
MEMOTECH Digitising Tablets
RS232 Interface

Centronic Interface and
Software Drivers

All these products are designed to fit
“piggy-back” fashion on to each other
and use the ZX81 power supply.

Further information forthcoming.

motech Corp. 7550 W. Yale Ave. Suite 220 Denver,' Colo. 8022_7|

| Yes! | would like to try the Memopak. | understand that if I'm not complete satisfied,

| can return it in 10 days for a full refund. Price + Qty. Amount

| O Check Memopak 64k RAM $179.95 I
| O Visa Memopak 16k RAM s 59.95 |

O mC Shipping and Handling $ 4.95 $ 4.95 |
| Total
| Act. No. IE"""1 1 U.S. Dollars |
I Name |
l Street I
| city Zip |
U . |
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How to put the
bigboard on a
small screen.

To take stock of the situation, an investor
could use the IBM Personal Computer.

With our Dow Jones™ Reporter,* a device
called a modem® and a telephone, you can access
Wall Street and the world.

Tap the Dow Jones
News /Retrieval Service® for
historical and current stock
o= quotes —day or night.
‘2A3, (Usc our Dow Jones

‘1" Reporter not only for easy
access, but to save money
on connect time.)

Pull 10K extracts of
over 6,000 companies.

Get industry news.
Even enjoy sports news
when you've had your
fill of business.

To better manage your
portfolio, visit an authorized
[BM Personal Computer dealer. And
learn how a small IBM investment can give
you a high yield in quality, power and

The IBM Personal Computer

Atool for modern times

For a store near you (or for information from IBM about quantity purchases) call (800) 447-4700. In lllinos,
(800) 322-4400. In Alaska or Hawaii, (800) 447-0890. *Dow Jones is a trademark of Dow Jones & Company, Inc.

+Not supplied by IBM.
CIRCLE NO. 23 ON FREE INFORMATION CARD
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Computer Comparisons

[ liked the article “Computers—
Which One Is for You’ in the May issue.
[ particularly enjoyed the fact that you
compared the user features of the com-
puters rather than covering the technical
and hardware features only. It was the
best comparison of computers I have
seen.—T1. Sunday, Klamath Falls, OK.

Macro-Editor/Assembler Availability

1 enjoyed the excellent review of the
TRS-80 Model ITI computer in your May
issue, but I believe there was an error
with regard to availability of software.
Radio Shack does not carry a Macro-
Editor/Assembler for the Model III at
this time. However, a Macro-Editor/
Assembler, called M-ZAL, that is com-
patible with the Model III, is available
from our company.—D.C. Willen, Presi-
dent, Computer Applications Unlimited,
Box 214, Rye, NY 10580.

Wrong Flip-Flop Answer?

In **Learning Quizes for Electronics™
(May 1982), the Flip-Flop Quiz seems to
contain an error. In question 3, since the
Jinput received the last pulse and a clock
pulse occurred too, shouldn't the flip-
flop’s Q output have been a 1 instead of a
0.—R.A. Finnegan, Merrick, NY.

It seems that your view of the starting
time of the input pulses was different from
what the author intended. He started the
timing with zero at the left. You obviously
interpreted it to be on the right. It would
have been clearer if we had included a
time scale.—FEd.

Likes Program Development Board

I recently finished building the CPU
module and Program Development
Board from the series “Designing with
the 8080 Microprocessor” by Randy
Carlstrom. I have programmed big ma-
chines (such as the IBM 3089) and I was
interested in learning about microcom-
puters. The material in the articles was
well presented and the features available
on the PDB left little to be desired. Keep
up the good work and let’s see more of
this type of article.—Robert Cox, Jack-
sonville, FL.

OUT OF TUNE

In “Enhance TV Sound with Stereo”
(May 1982), the resistance for R24 and
R25 in the Parts List should have been
390 ohms, as it was on the schematic.

In “Learning Quizes for Electronics”
(June, p 70), in the Digital Counter Quiz,
the note reading “FF, is initially turned
on” should have been with part 2 of the
quiz not part 1.

POPULAR ELECTRONICS



Why use their flexible discs:

BASF, Control Data, Dysan, IBM, Kybe, Maxell,
Nashua, Scotch, Syncom, Verbatim or Wabash

when you could be using

MEMOREX

high quality error free discs?

Product Description

8" SSSD IBM Compatible (128 B/S, 26 Sectors)
8" SSSD Shugart Compatible, 32 Hard Sector
8" SSSD CPT 8000 Compatible, Soft Sector

8" SSDD IBM Compatible (128 B/S, 26 Sectors)
8" DSDD Soft Sector (Unformatted)

8" DSDD Soft Sector (128 B/S, 26 Sectors)

8" DSDD Soft Sector (256 B/S, 26 Sectors)

8" DSDD Soft Sector (512 B/S, 15 Sectors)

8" DSDD Soft Sector (1024 B/S, 8 Sectors)
5%" SSDD Soft Sector w/Hub Ring

5%" SSDD 10 Hard Sector w/Hub Ring

5%" SSDD 16 Hard Sector w/Hub Ring

5%" DSDD Soft Sector w/Hub Ring

5% DSDD 10 Hard Sector w/Hub Ring

5%" DSDD 16 Hard Sector w/Hub Ring

5%" SSDD Soft Sector w/Hub Ring (96 TPI)

5%" DSDD Soft Sector w/Hub Ring (96 TPI)

888D = Single Sided Single Density; SSDD = Single Sided Double Density
DSDD = Double Sided Double Density; TP = Tracks per inch

Memorex Flexible Discs...The Ultimate in Memory Excellence

Free Memorex Mini-Disc Offer - Save 10%

Every carton of 10 Memorex 5% inch mini-discs sold by
Communications Electronics, now has a coupon good
for a free Memorex mini-disc. For every case of 100
Memorex mini-discs you buy from CE, you'llget 10 free
mini-discs directly from Memorex. There is no limit to
the number of discs you can purchase on this special
offer. This offer is good only in the U.S.A. and ends on
December 31, 1982.

Quallty

Memorex means quality products that you can depend
on. Quality control at Memorex means starting with the
best materials available and continual surveillance
throughout the entire manufacturing process. The ben-
efit of Memorex's years of experience in magnetic
media production, resulting, for instance, in proprietary
coating formulations. The most sophisticated testing
procedures you'll find anywhere in the business.

100 Percent Error Free

Each and every Memorex Flexible Disc is certified to be
100 percent error free. Each track of each flexible disc
is tested, individually, to Memorex's stringent standards
of excellence. They test signal amplitude, resolution,
low-pass modulation, overwrite, missing puise error
and extra pulse error. Rigid quality audits are built into
every step of the manufacturing process and stringent
testing result in a standard of excellence that assures
you, our customer, of a quality product designed for
increased reliability and consistent top performance.

Customer-Oriented Packaging

The desk-top box containing ten discsis convenient for
filing and storage. Both box labels and jacket labels
provide full information on compatibility, density, sec-
toring, and record length. Envelopes with multi-lan-
guage care and handling instructions and and color-
coded removable labels are included. A write-protect
feature is available to provide data security.

Full One Year Warranty— YourAssurance of Quality
Memorex Flexible Discs will be replaced free of charge
by Memorex if they are found to be defective in materials
or workmanship within one year of the date of purchase.
Other than repiacement, Memorex will not be respon-
sible for any damages or losses (including consequential
gamages) caused by the use of Memorex Flexible
iscs.

AUGUST 1982

Quantity Discounts Available

Memorex Flexible Discs are packed 10 discs to a carton
and 10 cartons to a case. Please order only in increments
of 100 units for quantity 100 pricing. We are alsowilling to
accommodate your smaller orders. Quantities less than
100 units are available in increments of 10 units ata 10%
surcharge. Quantity discounts are also availatle. Order
500 or more discs at the same time and deduct 1%; 1,000
Of more saves you 29%; 2,000 or more saves you 3%; 5,000
or more saves you 4%; 10,000 or more saves you 5%;
25,000 or more saves you 6%; 50,000 or more saves you
7% and 100,000 ormore discs earns you an 8% discount
off our super low quantity 100 price. Almost all Memorex
Flexible Discs are immediately available from CE. Our
warehouse facilities are equipped to help us get you the
quality product you need, when you need K. If you need
further assistance to find the flexible disc that's right for
you, call the Memorex compatibility hotline. Dial toll-free
800-538-8080 and ask for the flexible disc hotline extension
0997. In California dial 800-672-3525 extension 0997.
Outside the U.S.A. dial 408-987-0997.

Buy with Confidence

To get the fastest delivery from CE of your Memorex
Flexible Discs, send or phone your order directly to our
Computer Products Division. Be sure to calculate your
price using the CE prices in this ad. Michigan residents
please add 4% sales tax. Written purchase orders are
accepted from approved government agencies and most
well rated firms at a 30% surcharge for net 30 bitling. All
sales are subject to availability, acceptance and verification.
All sales are final. Prices, terms and specifications are
subject to change without notice. Qut of stock items will be
placed onbackorder automatically unless CE is instructed
differently. Minimum prepaid order $50.00. Minimum
purchase order $200.00. international orders are invited
with a $20.00 surcharge for special handling in additionto
shipping charges. All shipments are F.0.B. Ann Arbor,
Michigan. No COD's please. Non-certitied and foreign
checks require bank clearance.

Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigam 48106 U.S.A. Add $8.00 per case or
partial-case of 100 8-inch discs or $6.00 per case or partial
case of 100 SY¥%-inch mini-discs for U.P.S. ground shipping and
handling in the continental U.S.A. If you have a Master Card or
Visa card, you may call anytime and place a credit card order.
Order toll-tree in the U.S. Dial 800-521-4414. If you are
outside the U.S. orin Michigan, dial 313-994-4444. Order your
high quality, error free Memorex discs today.

Copyesght * 1982 Communications Electronics™ Ad 8051782

CIRCLE NO. 1 ON FREE INFORMATION CARD

AmericanRadioHictory Com

CE quant.

100 price
Part#  perdisc ($)
3062 2.09
3015 2.09
3045 2.99
3090 2.74
3102 3.34
3115 3.34
3103 3.34
3114 3.34
3104 3.34
3481 2.34
3483 2.34
3485 2.34
3491 3.09
3493 3.09
3495 3.09
3504 2.99
3501 3.99

Free disc offer

Save 10%
&S i o

E==—

Order Toll-Free!
(800) 521-4414

In Michigan (313) 994-4444

For Data Reliability—Memorex Fiexible Discs

™

A COMMUNICATIONS
ELECTRONICS™

Computer Products Division

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444
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Additional information on new products

covered in this section is available from the

manufacturers. Either circle the item’s code

number on the Free Information Card

or write to the manufacturer at the
address given.

DEC Personal Computer

The Rainbow

100, Digital Equipment
Corp.’s entry in the personal computer field,
is designed to run both 8- and 16-bit applica-
tion software from a wide variety of indepen-
dent suppliers. These include the Select In-
formation Systems Word Processor, Micro-
soft’s Multiplan Spred Sheet Calculator, and
the Mark Williams Co. “C’" Compiler. The
Rainbow 100 will run a hybrid version of the
CP/M-80 and CP/M-86 and can use other
operating systems such as Microsoft’s MS-
DOS, the same as IBM and others. DEC has
also provided an advanced communications
package to enable the Rainbow 100 to trans-
mit from a CP/M file to a host computer and
vice versa. It uses Z80 and 8088 micro-
processors and has a maximum of 256K
bytes of memory. The mass data storage is
800K bytes in 5% " double-density, dual
drives. This can be expanded to 1.6M bytes
of floppy-disk storage or 5M bytes of Win-
chester disk storage. The CRT display is a
12" monochrome of 24 lines by 80 or 132
characters. Options include a 5%4 ", 5M-byte
external hard disk, a color video monitor
and character cell graphics. Language sup-
port includes MBASIC and the C Compiler.
$3495.
Circle No. 89 on Free information Card

Microprocessor-
Equipped Turntable

The Denon DP-52F turntable uses a
microprocessor to control arm motion, mo-
tor speed, record sensing, and ON/OFF
functions. A servo mechanism is reported to
continuously adjust tracking force and anti-
skating pressure for optimum stylus-disc
contact, correcting for warps and resonance.
The DP-52F has an ac servo-motor direct-
drive platter with magnetic-pulse speed
monitoring, and automatic sensing of the

10

presence and size of a record. A smoked
acrylic dust cover is provided. Control pads
includea REPEAT button. Wow and flutter is
rated at 0.012%; rumble at — 78 dB. Dimen-
sionsare 17.9"W X 5.1"H X 16.7"D. $525.
Circle No. 90 on Free Information Card

——— ==
Wahl Soldering Station

The Iso-Tip 7470 Micro Soldering Station is
reported to eliminate continuous switching
(and the voltage spikes that can damage
electrical equipment) by maintaining an
even tip temperature. The unit is totally
grounded and can be adjusted to any tem-
perature between 500° and 700°F. It comes
with a sponge holder, tip-wiping sponge, sol-
dering iron, and stand (which takes up 12 sq.
in. of bench space).
CIRCLE NO. 91 ON FREE INFORMATION CARD

EEmsea s e
Bose Speakers

The 501 Series Il Direct/Reflecting loud-
speakers from Bose are floor-standing units
with a dual-frequency crossover network.
According to Bose, woofers and tweeters are
allowed to operate simultaneously over
more than a full octave, thereby avoiding the
effects of phase shift. There are two separate

protection systems: a current-sensitive cir-
cuit for the tweeters and a thermal overload
circuit for the woofer. If the circuits detect
an energy level high enough to cause dam-
age, they absorb the excess power without
interrupting the music. The drivers consist
of one 10” woofer and two 3" tweeters (in-
ward and outward “firing”). Nominal im-
pedance is 8 ohms; crossover transition fre-
quencies are 1.5 kHz and 2.5 kHz; power
rating is 20 W min., 100 W max. Cabinet is
walnut-grain vinyl veneer and dimensions
are24"H X 1414"W X 144" D. $680 per pair.
CIRCLE NO. 92 ON FREE INFORMATION CARD

PR S R e
A/D System for Apple

Applied Engineering announces availability
of a memory-buffered analog/digital system
for all versions of the Apple computer.
Called the A/D Board, this peripheral con-
sists of an eight-bit successive-approxima-
tion A/D converter, an eight-channel multi-
plexer, and an 8 X 8 RAM. A/D con-
version takes place on a continuous
channel-sequencing basis, and data is auto-
matically transferred to an on-board memo-
ry at the end of each conversion. The con-
verter has a speed rated at 0.078
ms/channel, a full-scale voltage range from
+5 to 15 V dc and an operating tempera-
ture from 0° to 70°C. Accuracy is given as
0.3%. Applications include monitoring am-
bient weather conditions, light intensity,
pressure, rpm, etc. $129.

PC Board Holder

|
|
|

The PCBH-50 from OK Machine and Tool
Co. is designed for use as a printed circuit
board holder and solder station. The unit is
spring-loaded for easy board removal and a
self-locking end support adjusts to different
board widths (up to 10" X 12"). A board
can be rotated 360° and locked at any angle.
Also included is a soldering iron holder and
a cleaning tip sponge. The PCBH-50 can be
either free-standing or mounted on a
workbench.
CIRCLE NO. 94 ON FREE INFORMATION CARD

ot e
Rechargeable Video
Battery Pack

Cinema IV’s Porta-Power II battery pack is
reported to permit the simultaneous use of a
video camera, VCR, and halogen spotlight.
A built-in voltmeter determines the remain-

POPULAR ELECTRONICS



THE PROBLEM:;

SOLUTION:

PROTECT YOUR HOME
AND BUSINESS WITH A
PROFESSIONAL SECURITY SYSTEM
BEFORE YOU’RE THE VICTIM!

HOW MUCH COULD | SAVE WITH A GUARDEX SYSTEM?

WHAT TYPE OF SYSTEM IS BEST FOR ME?
BURGLARY, HOLD-UP, MEDICAL OR FIRE?

We have security consultants available to review your
needs right over the telephone. Our toll free numbers are
listed below. Our new Guardex 4300 professional security

sysitem can be tailored for aimost every requirement. The

Guardex 4300 can monitor for burglary plus your choice of
hold-up, medical emergency or fire.

WHAT IS THE GUARDEX 4300 SYSTEM?

The Guardex 4300 system is built around the 4300
microprocessor-communicator control panel. To the 4300
control panel you add wireless sensors for doors and
windows, infrared motion detectors, photoelectric smoke
detectors and emergency panic buttons. All the
sensor/transmitters operate up to a year on a 9 volit radio
battery and require no wiring to the control panel.

HOW DOES A CENTRAL STATION ALARM WORK?
When a burglary, fire or medical sensor is tripped, a signal
is sent to the control panel up to 200 feet away. The
control panel starts a siren screaming and starts an
electronic telephone dialer programmed to call our central
monitoring station. The receiver at our central station
decodes the telephone message and displays the type of
emergency to the operator. Stored in the computer is all
the information required to dispatch for each emergency.
Within seconds, your local Police Department, Fire
Department or Paramedics have been notified.

- L)

The central station is staffed 24 hours a day, 7 days a week
with trained personnel to quickly dispatch emergency services.
We can monitor your home or business anywhere in the
continental United States over toll free WATS lines.

Panic Button

—

{ \ el

Photoelectric Infrared Motion
Smoke Detector/ Detector/
Transmitter Transmitter
.'r. _h
Door/Window .‘ Guardex 4300
Transmitters . Control Panel

SIMPLE INSTALLATION - SIMPLE TO OPERATE
The biggest cost of most central monitored security
systems is all the labor to completely wire the building.
With the wireless Guardex 4300 system you can install the
complete system in less than an hour with only a
screwdriver. (If you're not the handyman type, installations
are available in many areas.)
Guardex 4300 Control Panel - $499.95

Includes backup battery and power supply.
Door/Window Transmitters, Magnetic Switch - $43.45 ea.
Infrared Motion Detector/Transmitter - $179.95
Photoelectric Smoke Detector/Transmitter - $89.95
Emergency Medical/Hold-up Panic Button - $39.95
Siren with 50 Feet of Wire - $39.95

DEALERS NEEDED

Make money installing our alarms in your area. If you have
a general knowledge of electronic equipment and take
pride in your work, call us to see if your area is still
available. Work part time or full time, evenings and
weekends call and ask for Field Installation Department.

30 Day Money Back Guarantee - 1 Year Warranty
5 K f N X N K B B B B J § |
SPECIAL LIMITED TIME OFFER!! ORDER A

SYSTEM OVER $900.00 AND RECEIVE ONE

YEAR MONITORING FREE!

(Regular price at $19.95 per month is $239.40.)

It’s like getting a 26% discount on your system'

GUARDIAN
ELECTRONICS, INC. —

Call during California business hours for your no
obligation consultation.

Outside CA Toll Free (800) 423-5499
Inside CA Collect (213) 889-1414
31117 W. Via Colinas, Pe - Westlake Village, CA 91362

CIRCLE NO. 21 ON FREE INFORMATION CARD
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ELECTRONICS STUDENTS WORK WITH STATE OF

e |

TRAIN FOR
ONE OF THESE
MONEY-MAKING
CAREERS!

ELECTRONICS TECHNICIAN o
COMPUTER PROGRAMMER o
TELECOMMUNICATIONS INSTALLER o
TECHNICIAN ¢ ELECTRONIC
EQUIPMENT SERVICEMAN « CABLE
TV INSTALLER

17 SCHOOLS FROM COAST TO COAST
OFFER 15 DIFFERENT COURSES —
FROM 6 WEEKS TO 2 YEARS

Read what 2 putstanding
graduates say:

““Thank you for your aid in finding this
position. | am working in industrial elec-

tronics including design, layout and maintaining

the machinery which makes capacitors.
Any help | can offer future graduates of
N.I.T, please call."

JOEL R. KALWAT

“I'm working for G.E. Medical Systems. |
have a company car, an expense account,

and made $27,000 this year. Not bad for an
N.IT student. I'm presently a field engineer
support CT/T (or CAT) Scanners. It's a great

job.”

STEVE BLAZE

THE ART TRAINING EQUIPMENT.

Keithley's Model 130

Hitachi Oscilloscopes. . .
Digital Multimeter. . .
rugged and refiable. test the circuits you build
Issued to all EET students.  in N.LT. labs.

SEND FOR FREE FACTS
NO cost or obligation!

MAIL COUPON TODAY!

NATIONAL INSTITUTE OF
TECHNOLOGY, DEPT. MPC82
1701 West Euless Blvd. Suite 320,
Euless, TX 76039

O | am interested in your brochure of
career courses in electronic engineer-
ing technology

D | am interested in career information
on camputer programming.

NAME AGE

ADDRESS

CITY/STATE/ZIP

LAST GRADE COMPLETED

VETERAN

TELEPHONE NO.

CIRCLE NO. 34 ON FREE INFORMATION CARD
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a stable, reliable dispiay to
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ing running time; and the charger recharges
the 12-V/11.3-A battery in 12 to 16 hours.
In addition, the unit has a circuit breaker
built-in and can be used with an auto charge
cord (optional) to charge the battery from an
automobile cigarette lighter socket. Dimen-
sions are 714" X 8" X 2¥2"; weight is 9 Ib.
$200. Address: Cinema IV, P.O. Box 1045,
Newport Beach, CA 92663.

Compact Audio System

The new Sansui P-Compo CP-5 converts
readily from a mini-component system to a
portable. Components can be stacked or
placed side-by-side, with the speakers imme-
diately adjacent or widely separated. A top
handle facilitates carrying. The system con-
sistscof the Model CP-R5 tuner/amplifier,
the CP-F7 cassette deck, and 4" bass reflex
speakers. The tuner/amp offers four-band
radio reception (AM, FM, SWI1, SwW2),
quartz-synthesizer tuning, and 13 W/ch
output. The amplifier section features a
bridged output circuit with direct coupling.
The deck has IC logic controls, automatic
program search, record mute, and Dolby
noise reduction. In addition, there are 5-
LED level indicators, a timer/standby
mechanism, a tape counter, a three-position
tape selector, and a self-contained design
that permits listening to the deck on its own.
Wow and flutter is rated at 0.05%, and S/N
at 54 dB with metal tape without Dolby.
$490.
CIRCLE NO. 95 ON FREE INFORMATION CARD

Two New Terminals
from Hazeltine

Hazeltine has introduced two new computer
terminals—the Executive 10 and the Esprit
II. The former ($1195) features eight pro-
grammable function keys, a split-screen dis-
play, and a business graphics character set.
It also has a programmable 25th status line
and a full set of editing features. The Esprit

AmericanRadinHictory Com

new products__

I1 ($645) is the latest in a low-cost line of ter-
minals, featuring editing capabilities, char-
acter insert/delete, and local print. It is buff-
ered and can display the full 128-character
ASCII code.

Circle No. 96 on Free Information Card

L;\ea_;-T;ac-king Phono
Cartridge

Shure Brothers has announced a new direct
plug-in phono cartridge especially designed
for use with linear-tracking turntables. Des-
ignated Model M96LT, it has a telescoped
shank structure and a lightweight magnet
reported to give a frequency response flat
from 20 to 20,000 Hz. The cartridge has a bi-
radial elliptical diamond stylus that tracks
at 1.25 g. $80.
CIRCLE NO. 97 ON FREE INFORMATION CARD

TV éatelllte Receiver

A new satellite receiver, the System 7, has
been announced by Lowrance Electronics. It
provides detent tuning, in conjunction with
automatic frequency control tuning, for
quick channel selection. If fine tuning is
needed, states the manufacturer, it typically
spans only one transponder to prevent chan-
nel crosstalk. An optional remote control is
also available. The audio section has
selectable tuning for 6.2 and 6.8 MHz and
can receive stereo broadcasts, as well as the
usual mono. The System 7 also has a signal
strength meter, direct audio and video out-
puts with a video invert switch, and a built-
in modulator selectable for channels 3 or 4.
I-f frequency is 70 MHz, with a 30-MHz
bandwidth. $1325.
CIRCLE NO. 98 ON FREE INFORMATION CARD

ner

h_a_séeite Deck ci;a

Allsop’s new Ultraline Cassette Deck clean-
ing system (Model 71300) features car-
tridge-mounted independent cleaning felts
that can individually clean heads, capstans,
and pinch rollers. A gear-driven wiper arm,
upon which the head-cleaning felt is mount-
ed, is said to increase the versatility of the

POPULAR ELECTRONICS
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cleaner by assuring uniform cleaning of all
types of cassette decks, including those with
three-motor drives and takeup-reel sensors.
Equipped with two sets of capstan pinch
roller felts, the Ultraline is also suitable for
auto-reverse decks. The cassette cleaner in-
cludes a ¥5-oz bottle of Allsop cleaning solu-
tion. $10.
CIRCLE NO. 99 ON FREE INFORMATION CARD

Floppy Drive Tester

TEACO’S CD2-3 is said to offer the user of
floppy drives three levels of testing: isolation
of the drive from computer problems; a
check of the chasis components and their
mechanical operation; and troubleshooting
of the component level on the circuit board.
The unit’s capabilities include: testing of sin-
gle- or dual-sided drives, testing of all tracks
(with a 0.5" track counter), single-step or
continuous testing, head load troubleshoot-
ing, dynamic indication of index pulse rate,
“Ready Status™ display, separate testing of
clock and data functions, and erasure verifi-
cation. $275. Address: The Computer Cen-
ter, Div. of TEACO INC., P.O. Box E,
Michigan City, IN 46360.

Amplifier with Built-in
Equalizer

R

numﬁ

The A-X50 stereo integrated amplifier from
JVC is equipped with a five-band SEA
graphic equalizer rather than the customary
bass/treble tone controls, with each control
adjusting narrow-frequency bands centered
at 63, 250, 1000, and 16,000-Hz. A peak indi-
cator is calibrated to correspond to the five
center frequencies of the equalizer and to
show each response on a fluorescent display.
Also shown are right and left total response
and the aggregate response for both chan-
nels. Other features include a selector for
MM or MC phono cartridges, a touch vol-
ume up-down control, and a muting switch.
Its “*Super-A™ circuit design is said to pro-
vide the advantages of class-A operation at
higher efficiency. The amplifier has a rated
output power of 65 W/ch into 8 ohms from
20 to 20,000 Hz with a THD of 0.007%.
Intermodulation distortion is given 0.005%
at rated output. $430.
CIRCLE NO. 100 ON FREE INFORMATION CARD
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Computer Static Mat

Ty

Designed to drain away static electricity be-
fore it can cause any damage to voltage-
sensitivie IC chips, the Stati-Ex mat from
Spirig Enterprises is intended for use with
microcomputer installations consisting of a
terminal, disc drives, and a printer. Made of
electrically conductive rubber, the one-mil-
limeter thick mat is also reported to be in-
sensitive to heat; if you use it as a work sur-
face, a hot ball of solder will not burn
through. Dimensions are 100 cm X 50 cm.
$20. Address: S.A.T. South End Bridge Cir-
cle, Agawam, MA 01001.

Book

ee
free.

Buy any two books
in the Texas Instruments
Understanding Series™ ..

and get a thir
book... Free.

NEW
Understanding
Electronic Control

of Energy Systems

NEW

Understanding
Automotive Electronics $6.95

Important books. Important subjects. Learn quickly and easily how
electronic technology is impacting today’s automotive and energy

control systems.

For a complete list of current book titles, send for a Learning
Center Library catalog. It’s free, too.

Send orders to:
Texas Instruments

P.O. Box 3640, M/S 84
Dallas, Texas 75285

O Learning Center Library Catalog - CMIIOK (Free)

[J Understanding Electronic Control of Energy Sys-
tems - LCB6642

[J Understanding Automotive Electronics - LCBS771

[J Understanding Solid-State Electronics-LCB3361

O Understanding Digital Electronics-LCB3311

All books $6.95.
Check your chaices below.

O Understanding Microprocessors-LCB4023

O Understanding Calculator Math-LCB3321

O Understanding Communications Systems-
LCB4521

O Understanding Computer Science-LCB4571

O Understanding Optronics-LCB4572

Enclose check or money order with sales tax (except AK, DE, NH, OR). Foreign orders must be in U.S. dollars

and include shipping charges. No phone orders, please.

Name

Address

City State Zip

NOTE: Offer expires 11/1/82

Prices subject to change

TExAsS INSTRUMENTS

without notice PEBS2
INCORPORATED
© 1982 Texas Instruments o 360116PE
13
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Stereo TV Is Coming Soon

N Japan, TV viewers have been able

to listen to many programs in stereo
for nearly four years. When feature films
made in other countries are shown on
Japanese TV, the viewer has the option of
listening to a dubbed, Japanese sound
track or to the original. In Germany,
with its wide-bandwidth (7 MHz per
channel) PAL system, room was found
for a second audio r-f carrier; and stereo
TV was initiated in September of last
year. Yet, in the United States, the only
way you can enjoy over-the-air stereo TV
is by combining a stereo FM receiver
with your set when simulcasts of con-
certs are offered through the cooperative
efforts of a TV channel and an FM
station.

But all that is likely to change very
soon. At a recently conducted Midwest
Acoustics Conference held in Chicago,
entitled “Audio Technology for Video,”
Mr. E.M. Tingley provided an update on
the work of the Multichannel TV Sound
Committee. It is this committee, operat-
ing under the aegis of the Electronic In-
dustries Association (of which Mr. Ting-
ley is a Staff Vice President of Engineer-
ing) that has been studying and testing
three basic systems for the transmission
of multi-channel TV audio for more than
three years. Now, all of the data regard-
ing the three proposed systems has been
sifted down to a comprehensive report,
and by late fall of this year, that report,
along with a recommendation for a spe-
cific industry-endorsed system for ste-
reo/bilingual TV standards, will be sub-

~
o

<]
[=]
T

PRIMARY

AUDIO RF CARRIER DEVIATION %kHz

By Len Feldman

mitted to the Federal Communications
Commission.

Whenever any new broadcast service is
to be authorized, one of the chief con-
cerns of the FCC is that it be compatible
with existing service and with existing
equipment. This is especially true in the
case of multi-channel TV audio, since
there is hardly a home in the U.S. that
does not have at least one TV set. The
majority of receivers are color sets, and
represent an investment that should nat
have to be replaced when stereo or bilin-
gual audio begins. The “mono” set must
be able to receive a mono equivalent (left-
plus-right) of the stereo program or, in
the case of bilingual broadcasts, the pri-
mary language in which the program is
transmitted.

Other matters of concern to the FCC
are possible interference problems that
may arise from the new transmissions as
well as degradation in signal quality and
possible excessive use of spectrum space.
Broadcasters, on the other hand, are con-
cerned with coverage and do not want to
lose viewers if signal-to-noise perfor-
mance is degraded by the new service. As
Mr. Tingley explained, all of the three
proposed systems do in fact cause a loss
of audio signal-to-noise ratio (much as
stereo FM offers poorer signal-to-noise
performance at great distances from the
station compared with mono FM).

However, since picture signal coverage
has always been poorer than audio cover-
age in TV broadcasting, Mr. Tingley
pointed out that as long as audio cover-

Fig. 1. Baseband diagram of the signal
used in the Electronic Industries of Japan system.

25 MAIN FM SUBCARRIER
< STEREO 2ND SUBCHANNEL (FM)
“6+RR) B "“}’"'_ CONTROL SE:JRIGTE
L PRIMARY ‘B'U'fGUAL SIGNAL or
] LANGUAGE L-R NON-PUBLIC
| CHANNEL
T T T T T 1
0 FH 2Fy 3Fy 4Fy S5Fy 6FK

BASEBAND FREQUENCY
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age does not decrease below that of video
coverage, broadcasters will not object.
To achieve this result, one of several pro-
posed companding noise-reduction sys-
tems may be used as part of the broadcast
standard.

Three Systems for TV Stereo. All
three proposed stereo TV systems
achieve mono compatibility because the
sum of the left and right channel signals
is used to frequency-modulate the main
audio carrier, just as the mono signal
modulates that carrier now. A difference
signal (left-minus-right) is used to modu-
late a subcarrier the way a difference sig-
nal (L—R) is now used to modulate the
double-sideband suppressed AM 38-kHz
subcarrier in stereo FM broadcasting.
The major differences among the three
systems, however, are in the nature and
frequency of this subcarrier.

A similarity between the three systems
is in the addition of a second, frequency-
modulated subcarrier located at a base-
band frequency of 78.67 kHz—five times
the horizontal TV line rate. This addi-
tional subcarrier is intended for other au-
dio service in the future.

The EIAJ System. The Electronic In-
dustries Association of Japan has pro-
posed a multi-channel stereo TV system
for use in the U.S. that is very similar, but
not identical, to the one that has been in
operation in Japan for several years. As
illustrated in the baseband diagram of
Fig. 1, this system employs an FM
subcarrier with a frequency of 31.47
kHz, or twice the horizontal line fre-
quency (Fy = 15.734 kHz).

As in all the proposed systems, the
main audio carrier is modulated to a
maximum of 25 kHz by a ‘“sum”
(L + R) signal. The stereo difference
subchannel is frequency-modulated by
the difference signal (L — R) with maxi-
mum deviation of the center frequency of
the subchannel reaching £10 kHz. When
stereo is broadcast, this first subchannel
modulates the main r-f carrier by 20
kHz (this is indicated by the height of the
block in Fig. 1). But if this first
subcarrier is used for bilingual (second
language) transmission, it deviates the
main carrier by only +15 kHz.

Audio frequency response for both
main and subchannels is flat from 50 Hz
to 15 kHz, and the pre-emphasis used for
main and subchannels is the same as that
currently used (75 ps). The control tone
shown at 3.5F; provides the data to auto-
matically switch receivers from the ste-
reo mode to the bilingual mode.

Odd-Multiple Subcarrier. Telesonics,
a small Midwest company, was formed
for the sole purpose of promoting its
stereo/bilingual TV broadcast system.
The baseband frequency distribution is
illustrated in Fig. 2. In this system, a
double-sideband suppressed AM subcar-
rier is used to modulate the main carrier
with stereo difference or bilingual infor-
mation. The system is very similar to the

POPULAR ELECTRONICS
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Fig. 2. Complete signal used in Telesonics TV audio system.

now-familiar stereo FM broadcast sys-
tem used throughout the world.

What makes the system unique, how-
ever, is Telesonics’ choice of a primary
subcarrier frequency that has been set,
not at a multiple of the horizontal TV
line rate, but at 2.5 times that rate, or
39.939 kHz. The system requires a pilot
signal that at one half the subcarrier fre-
quency, happens to fall very near the 19
kHz pilot frequency used in stereo FM;

" specifically, at 19.668 kHz.

Because the use of an AM subcarrier

inherently results in a poorer signal-to-

~
L2

the 19-kHz stereo pilot used in FM, co-
invented by Zenith), the TV horizontal
line scan rate itself is used. The center
frequency of the suppressed carrier is
therefore set at exactly twice the horizon-
tal line rate (2F,;;). As shown in the dia-
gram of Fig. 3, the additional FM
subcarrier is again located at 5 Fy;, as it is
in the other two systems.

Signal-to-Noise Degradation. When
Mr. Tingley presented his progress re-
port concerning stereo/bilingual TV in
Chicago, he was not prepared to disclose

Fig. 3. Baseband diagram of signal in the
Zenith stereo bilingual TV audio system.
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noise ratio, Telesonics has elected to let
the subcarrier modulate the main carrier
by a full £50 kHz. The result is a mono-
to-stereo signal-to-noise degradation
that is only marginally worse than that
encountered with the all-FM EIAJ
system.

In addition, Telesonics claims certain
advantages in its ability to reject specific
noise impulses caused by interaction be-
tween the video and audio carriers. They
also claim lower overall distortion than is
possible with an FM subcarrier, because
the latter, when operated with a limited
bandwidth, tends to “lop off”’ sidebands
needed to accurately transmit and repro-
duce complex audio waveforms.

Scan-Rate Synch. The Zenith Stereo
TV system also uses an amplitude-modu-
lated suppressed double-sideband sub-
carrier for transmission of the stereo dif-
ference or second-language audio sig-
nals. Instead of using a pilot carrier for
receiver synchronization and reconstitu-
tion of the suppressed carrier, (such as
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all the results of the laboratory and field
tests. He did, however, tell us that the
EIAJ system exhibited the least signal-
to-noise degradation compared with
mono TV audio; about 15 dB. Next came
the Telesonics system, with a decrease in
S/N of about 16 dB. The greatest degra-
dation of signal-to-noise was experienced
with the Zenith system, with a decrease
in S/N ratio of around 20 dB.

Readers who are familiar with the 23
or so dB of signal-to-noise degradation
experienced when switching from mono
FM to stereo FM may be surprised by
these figures, but when you consider the
fact that TV audio (even in mono) starts
out with a 10-dB disadvantage compared
with FM audio, the figures don't look all
that good. The 10-dB disadvantage arises
because maximum deviation of the FM
carrier in mono FM is +75 kHz, whereas
the audio carrier in TV is only modulated
to a maximum of +25 kHz, or one third
as much.

Calculations made by the Multichan-
nel TV Sound Committee showed that in

icanRadioHistory Com

Grade B service areas (the end of the ser-
vice area deemed to be “‘protected” by
FCC regulations for TV), the best possi-
ble audio signal-to-noise ratio works out
to be around 65 dB. Subtracting 15 dB
from this (under the best conditions for
the EIAJ system), brings the figure down
to a barely acceptable signal-to-noise ra-
tio af only 50 dB. For the other systems,
S/N ratio is even poorer.

Companding Considered. For these
reasons, the committee has been consid-
ering the possible use of companding or
noise-reduction systems as part of a stan-
dard system for stereo or bilingual TV
audio broadcasting. Interested parties
were invited to submit their proposals.
Those who responded included Dolby
(which offered its newest consumer noise
reduction system, Dolby C); dbx, Inc.
(which offered a modified version of its
well-known noise reduction/dynamic
expansion system); and CBS, Inc. (which
proposed the use of its CX system now
being used as a disc companding system.

In addition to the basic tests and evalu-
ations involving transmissions, the com-
mittee undertook a program of listening
tests to evaluate the effectiveness of the
three companding systems by simulating
conditions that would prevail with AM
and FM subcarriers in Grade A (close-
in) and Grade B TV reception areas. One
requirement insisted upon by the com-
mittee was that the companding systems
offer both stereo and mono compatibility
(to protect the investment of the owners
of old mono sets as well as new, stereo TV
sets not equipped with companding cir-
cuitry). This requirement apparently re-
duced the effectiveness of the proposed
noise reduction systems so that there was
no “*clear winner.”

The Committee is now considering al-
tering the requirement to mono compati-
bility only. This would mean that all fu-
ture sets built with stereo decoding
would also have to include the noise-re-
duction circuitry that is eventually cho-
sen as the industry standard. In this way,
more effective companding circuits
would be applied to the noisier ste-
reo/bilingual subcarrier, but the main
carrier containing the mono information
would not be affected. These newer
companding considerations are not,
however, expected to delay the Commit-
tee’s work.

If the present timetable is maintained,
the FCC should be presented with an in-
dustry report and system recommenda-
tion in October or November 1982. As-
suming that the FCC acts quickly, we
could have an approved stereo TV broad-
cast system as early as mid-1983. Of
course, if the FCC once again insists
upon issuing another “marketplace” de-
cision, (see *“The AM Stereo Situation”
in the July “Entertainment Electronics”
column) we could also end up with three
totally incompatible stereo TV systems.
Furthermore, if the FCC leaves the
choice of companding systems up to the
“marketplace” we’ll have nine possible
system permutations.
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® 6-function infrared remote control
® space phone lets you answer or call from your
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® microprocessor-controlled PLL varactor tuner
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® 24-hour programmable channel selection
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We've taken the
finest, most advanced,
most complete TV/Au-
dio/Video course avail-
able and made it even
better. Now NRI brings
your training up to and
even beyond today’s
technology with the
exciting, advanced per-
formance Heath/Zenith
Model 2501 TV. Now you
can learn how to service
even the latest circuitry
on the most expensive

TV sets as you assem-
ble and perform ex-
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S\ Heathkit/Zenith.
84\ Only NRI combines
such complete
training with such
up-to-date equipment.

Choice of
Three
Specialties
And only NRI

gives you the opportun-
ity to specialize in any
of three areas. You get
the same complete
training covering TV,
audio systems, and
video recorders, but you
select your own specialty
for practical, hands-on
training.

You can choose
to build the Heath/
Zenith color TV; special-
ize in audio systems and
build your own AM/

FM stereo system; or
take your bench training
with remote-controlled «
videocassette recorder
featuring NRI training
on videotape. No matter
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tical training also includes experi-
ments and demonstrations with
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sional digital multimeter. All
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your job or tie up your
evenings with night
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trains you in your own home at your

convenience. You're a class of one
with complete course materials,
practical training on the latest

equipment, and the backing of a full

staff of professional electronics
educators. NRI brings it all to you.
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Choice

A million and a half stu-
dents have already chosen the
NRI way. And over half the prac-
ticing TV service technicians in
the U.S. have advanced their
careers with convenient home
training. Among them, it's NRI
3 to 1 over any other school
(summary of national survey
on request).

Free Catalog...
No Salesman Will Call
Get all the facts on
complete, convenient NRI train-
ing. See all the equipment, look

over complete lesson plans,
mime \. check out our convenient time
m > payment plans. And see the

many other opportunities in
fields like Microcomputers, Elec-
tronic Design, Communications
Electronics, and more. Send
postage-paid card and see what ad-
vanced training is all about. If card
has been removed, please write to us.

Practical training on a real state-of-the-art
TV using professional equipment
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CHOSEN BY THE EDITORS OF POPULAR ELECTRONICS

Harman-Kardon PM650 Integrated Amplifier

HE Model PM650 is one of

Harman-Kardon’s new high-cur-
rent-capability integrated amplifiers. It
has an instantaneous current output ca-
pability of 40 A, which enables it to drive
very low load impedances (such as those
presented by some loudspeakers at cer-
tain frequencies and parallel pairs of low-
impedance speakers) without distortion
or damage to the amplifier. The absence
of the usual current-limiting circuits in
the output stages also eliminates this as a
potential source of distortion.

The H-K PM650 has a rated output of
50 W per channel into 8 ohms from 20 to
20,000 Hz with less than 0.03% total
harmonic distortion. It has a complete
array of control functions, including
selectable terminating capacitance for
the phono cartridge, yet presents a neat
and uncluttered appearance.

The overall dimensions of the H-K
PM650 are 17%/5" W X 16"D X 5'/4"
H. It weighs 26 Ib. Suggested retail price
of the amplifier is $369.95.

General Description. Harman-Kardon
has been a proponent of wide-band cir-
cuitry for many years, and the Model 650
continues that tradition. Its low-level fre-
quency response is specified as 4 to

20

140,000 Hz + 0/ —3 dB, with a 2-ps rise
time and an 80-V/pus slew rate.

Except for its large VOLUME knob, all
the control knobs of the H-K PM650 are
of identical size (34"). Its other front-
panel controls are *“‘push on, push off”
buttons of different sizes and shapes, ac-
cording to their function—except that
the three FUNCTION (input selector) but-
tons are mechanically interlocked. A
narrow tinted-glass window across the
top of the panel conceals identifier words
that light to show the selected program
source, and whether one or both of the
two TAPE circuits has been selected, as
well as an ON indicator next to the POW-
ER switch button. The separation of the
program and tape recorder selection
functions makes it possible to listen to
one program source while dubbing or
making tapes from another.

The three input sources are AUX, TUN-
ER, and PHONO. A small button gives an
additional choice of MM (moving mag-
net) or MC (moving coil) cartridge inputs
through separate sets of input jacks and
preamplifier stages. The MM input also
has a small front-panel knob that termi-
nates a cartridge in a capacitance of ei-
ther 100, 150, 200, or 300 pF, in addition
to 47-kilohm input resistance.

Laboratory Measurements. Follow-
ing a one-hour preconditioning period
with both channels driving 8-ohm loads
at 1000 Hz with one-third of rated pow-
er, and five minutes of full-power operat-
ing, the output of the Model PM650
clipped at 68 W per channel with both
channels operating, giving a Clipping
Headroom rating of 1.34 dB. As claimed
by the manufacturer, the PM650 delivers
progressively higher output power as the
load impedance is reduced. Into 4 ohms,
it developed 102 W per channel; and into
2 ohms its output was an impressive 141
W. This limit was set by the tripping of
the amplifier’s internal protective circuit
breaker; and actual waveform clipping
was not observed with 2-ohm operation.

When we drove the amplifier with the
pulsed Dynamic Headroom test signal,
the maximum power output was 79 W
into 8 ohms, giving the amplifer a Dy-
namic Headroom rating of 2 dB. We also
performed the Dynamic Headroom test
at two lower load impedances, obtaining
139 W into 4 ohms and 208 W into 2
ohms. The 1000-Hz distortion of the
PM650 was between 0.016% and 0.02%
for all output powers up to 50 W, and
only 0.05% at 65 W. When driving 4-
ohm loads, the distortion varied from

POPULAR ELECTRONICS
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Percent harmonic distortion vs. frequency into 8 ohms.

0.023% to 0.2% for power outputs be-
tween 1 and 100 W. The distortion with a
2-ohm load could not be measured be-
cause the circuit breaker tended to trip
quickly at fairly high power outputs.
Across the full 20-to-20,000- Hz frequen-
cy range and at power levels from 5 to 50
W, the distortion was between 0.016%
and 0.035%.

The amplifier’s sensitivity for a refer-
ence output of 1 W was 18 mV (Aux) and
0.09 mV (PHONO MM), with an A-weight-
ed S/N ratio for either input of 79.5 dB
referred to 1 W. The amplifier was stable
with reactive loads, and its slew factor
exceeded our measurement limit of 25.
The intermodulation (IM) distortion was
measured with equal amplitude input
signals of 19 and 20 kHz, having a com-
bined peak amplitude equal to that of a
50-W sine-wave signal. This level served
as the 0-dB reference. A spectrum analy-
sis of the amplifier output (driving 8-ohm
loads) showed a —82-dB second-order
IM product at 1000 Hz, and a —83-dB
third-order product at 18 kHz. The fifth-
order intermodulation distortion at 17
kHz was measured as — 88 dB.

The amplifier’s tone controls had con-
ventional characteristics—the bass con-
trol moves the low-end turnover frequen-
cy between 150 and 300 Hz, and the
treble control positions high-end re-

sponse curves that are hinged at about 3
kHz. The loudness compensation boost-
ed both low and high frequencies as the
volume setting was reduced, but the
amount of boost was moderate and did
not cause any unpleasant alteration in
sound quality. The SUBSONIC filter re-
sponse was down 2.5 dB at 20 Hz, which
was our lower measurement limit, and
the HIGH cUT filter response was down 3
dB at 6 kHz. It appeared to roll off the
output at 12 dB per octave above the au-
dio range, but we could not determine
the ultimate slope of the SUBSONIC filter
response.

The amplifier’s RIAA phono equaliza-
tion was accurate within £0.5 dB from
20 to 20,000 Hz. It was affected only
slightly by the inductance of a typical
phono cartridge connected to the input
(the total change was only about 1 dB
from 1 to 20 kHz). The PHONO (MM) in-
put impedance was 55 kilohms in parallel
with capacitance values of 175, 225, 275,
or 375 pF—depending on the setting of
the front-panel switch. The Mc input had
a 400-ohm resistance. The MM input
overloaded at a very good 240 mV at
1000 Hz and at slightly higher levels at
20 and 20,000 Hz.

User Comment. Not only did the H-K
PM650 sound as sweet and clean as

CONTROLS AND INDICATORS

would be expected from its fine measured
performance, it also managed to sound
like a much more powerful amplifier
than its ratings would suggest. In fact,
the more current we drew from the am.
plifier, the more impressive it became
(especially when we paralleled several
pairs of speakers to form a very low-im-
pedance load). This is hardly a normal
condition-—many amplifiers rebel at this
sort of treatment, yet the PM650 takes it
in stride. .

- While we do not necessarily subscribe
to the theory that sonic performance is
improved when the amplifier bandwidth
is far in excess of the audible frequency
range, it seems unarguable that a high-
current output capability, low distortion
and noise level, and complete sta-
bility—regardless of load-—result in an
amplifier with a very fine sound.

We also appreciate the PM650’s lack
of switching transients or other disturb-
ing sounds, and overall smooth opera-
tion. Even the delayed connection of the
speakers that allows the amplifier cir-
cuits to stabilize is done in a graceful fade
(instead of the usual abrupt “click™) In
short, this is a fine product, well-suited
for situations where one might ordinarily
expect that far more powerful amplifiers
are required. —Julian Hirsch

CIRCLE NO. 101 ON FREE INFORMATION CARD

FRONT PANEL:

Knobs:
BAss and TREBLE: Tone controls.
BALANCE: Control to center stereo image.

LOUDNESS: Inserts Fletcher-Munson compensation into volume
control circuit.

CARTRIDGE: Selects moving magnet (Mm) or moving coil
(mc) phono cartridge input.

MODE: Selects REVERSE, STEREO, and MONO modes.

TAPE OUT: Controls the signal delivered to external
tape decks. Positions marked SOURCE, TUNER, OFF,
and cory (twice). The two copy settings are for dubbing
tape deck 2 to deck 1 and vice versa.

VOLUME

cAP. TRIM: Selects phono (MM) input capacitance of
NORMAL, +50 pF, +100 pF, 4200 pF.

Pushbuttons:
POWER: Large rectangular button at left.
SPEAKERS 1, SPEAKERS 2: Activates two pairs of speaker
outputs independently of each other.

TONE DEFEAT: Bypasses tone control circuits.

suBSONIC: Inserts high-pass filter at app. 15 Hz.

HIGH CUT: Inserts low-pass filter at app. 6 kHz.
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TAPE MONITOR 1and 2: Connects playback outputs of either external
tape deck to the amplifier's circuits for play-
ing tape or monitoring recordings. TAPE 1 has
priority.

FUNCTION: Mechanically interlocked buttons for

selecting program sources: AUX. TUNER, and PHONO.
Display: llluminated words and numerals show selected
program source and TAPE MONITOR settings, as well as
power ON.

REAR PANEL:
Jacks: Standard phono jacks for all signal inputs and outputs.
Speaker System: Insulated binding posts for two pairs
of speakers. Insert stripped ends of wires and
clamp firmly.
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Popular Electronics lests

General Electric Model 19PC 3708W

HE General Electric Model

19PC3708W 19" color TV receiver
features the company’s new *“PC” unit-
ized printed-circuit board, replacing
some of last year’s EC chassis models. Its
design promises easier servicing and
higher reliability owing to a slide-out ser-
vicing provision and fewer connectors
and components, as well as 27% less
weight.

This is a direct or manual-tuning re-
ceiver with separate vhf and uhf mechan-
ical tuners. A VIR (Vertical Interval
Reference) pc board plugs into the main
chassis’s unitized board. The solid-state
design makes use of five integrated cir-
cuits for sweep oscillator; audio; chroma-
video; VIR; and i-f, age, and detector
sections—thereby reducing the set’s
parts count.

The front panel employs two concen-
tric channel selectors, one for vhf and the
other for uhf; an on-off volume control;
on-off VIR switch; and thumbwheel con-
trols for adjusting color, tint, brightness,
and picture. A room-light sensor auto-
matically adjusts color picture quality in
accordance with room lighting condi-
tions. At the rear of the chassis are con-
trols for focus, vertical hold, sharpness,
and horizontal hold adjustments.

The cabinet, which consists of simulat-
ed walnut on high-impact plastic, mea-
sures 17" H x 19" D x 24" W, and
weighs 47 |b. Estimated future retail
price for this color TV receiver is $480.
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General Description. Channel selec-
tion is accomplished by a separate rotary
switch, with concentric, push-in, fine
tuning for vhf and uhf channels, and a
separate, illuminated indication next to
each switch. The receiver’s i-f section
uses a SAW (Surface Acoustic Wave) fil-
ter and separate adjustments for the
41.25-MHz audio trap, and the 45.75-
MHz trap for adjacent channel interfer-
ence. A single IC performs the amplifica-
tion, video and audio detection, noise
filtering, automatic fine tuning (aft) and
automatic gain control (agc) functions,
and also includes a preamplifier for the
video and the audio i-f (4.5 MHz).

The vertical and horizontal sync and
the deflection sections use standard cir-
cuits. However, in an effort to reduce
weight and in the interest of energy-effi-
ciency, all dc voltages except one are ob-
tained from the high-voltage flyback sec-
tion. The ac power supply provides only
one voltage, the well-regulated 116 V dc,
to operate the horizontal oscillator and
flyback driver. A separate current-sens-
ing and regulator circuit controls the
high voltage (HV), which, if excessive
current is drawn, will automatically dis-
able the 116 V dc regulator. Thus, service
technicians should keep in mind that a
HYV defect can cause loss of the 116 V dc
as well.

A single [C also performs all of the col-
or sync, automatic color control (acc),
color i-f amp, color killer, and demodu-
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lating and matrixing functions. The
three-color output amplifiers are mount-
ed on a separate pc board at the base of
the three-gun, in-line color picture tube,
and receive the Y or brightness signal on
their emitters. Direct-current coupling,
together with diode dc-level control, pro-
vides excellent dc restoration.

The outstanding technical feature of
the Model 19PC3708W, however, is the
VIR II Broadcast Controlled Color Sys-
tem, introduced in 1980. The VIR board
contains a special, 24-pin DIP IC
(Matsushita ANS5330) and six transis-
tors. It connects to the main chassis, and
to the VIR on-off switch and the VIR
LED indicator.

The special VIR IC performs all of the
VIR functions in a compact space. When
abroadcast station uses a VIR signal (not
all stations do), the receiver can lock in
the same tint and chroma levels being
transmitted. The line-recognizer section
uses the composite sync signal, together
with the horizontal blanking pulse, to
find the vertical sync pulse and to count
down to the 19th line. Outputs from the
recognizer section are sensed by the VIR
circuitry. When the VIR signal is detect-
ed, a LED indicator lights up.

A tint-controller section receives the R
minus Y (R—Y) signal, which is then
compared against the color signal ob-
tained from the VIR reference. Manual
tint-control voltage and the tint-prefer-
ence control voltage (from the acc cir-

POPULAR ELECTRONICS
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Sensitivity, vhf (Ch. 3):
Sensitivity, uhf (Ch. 20):
Noise figure, vhf (Ch. 3):
Noise figure, uhf (Ch. 20):

Video bandwidth to CRT (—6 dB):
R-f oscillator frequency stability:
(Ch.3,105t0 130 Vac, 2 hr)

R-f oscillator frequency error:
(Ch. 3)

Agc dynamic range:

Dc restoration:

Horizontal linearity:

Vertical linearity:

Convergence:

Dc voltage reguiation, B+:
(105t0 130 V ac)

High-voitage regulation:
(105 to 130 V ac)

GENERAL ELECTRIC MODEL 19PC3708W
19” COLOR TV RECEIVER
LABORATORY DATA

Parameter Measurement

Power rating:

—55 dBm
—52dBm
8 dB
15dB
3.85 MHz
0.085 MHz

0.0615 MHz

65 dB

95%

100% left, 95% right
98% top, 95% bottom
95% at worst area
98%

93%

75 W

cuit) are compared with the VIR infor-
mation. The resulting output then goes to
the color-sync circuit in the main chassis.
The color controller section operates in a
similar manner, but its input is the com-
bination of the B—Y and the Y signal.
The Y signal is also clamped to the prop-
er black level in the Y amp.

The mechanical layout of the new GE
chassis is intended for easy servicing. The
main pc board can be withdrawn from
the cabinet and locked into a stable ser-
vicing position, with the cabinet resting
on its side. T his permits access from both
sides. Also, the pc board layout supplied
with the service manual certainly makes
it easy to find individual parts and test
points.

We found that the letters and numerals
on the main pc board and on the CRT
socket pc board were not very legible, but
that may have been due to the printing on
our particular set. We also noted that
some of the test points are located be-
tween larger components, making it diffi-
cult to reach them with a standard scope
probe.

Test results summarized in the accom-
panying table indicate that the GE Mod-
el 19PC3708W has good vhf sensitivity
and noise figure. Measuring — 55 dBm at
300 ohms corresponds to about 8 uV in-
put, for a noise-free picture. The uhf sen-
sitivity of — 52 dBm corresponds to dou-
ble, or 16 uV, which also promises good
fringe-area performance. Unfortunately,
the relatively higher noise figure for the
uhf tuner limits the effectiveness of the
VIR system to relatively noise-free
signals.

The video bandwidth of 3.85 MHz was
measured with the sharpness control set
at’its midpoint. We also observed that
this control reduced the video response
curve to 3.80 MHz at its soft setting and
caused a +3-dB peak at 3.75 MHz at the
sharp setting. Since the sharpness control
is located at the rear of the set, the owner
does not ordinarily worry about it. Its ef-

fect on a normal picture is barely notice-
able, but on a weak signal it seems to
sharpen the edges of displayed images.

R-f oscillator frequency stability and
accuracy were measured with the aft op-
erating. Considering that this is not an
electronically tuned or a crystal-con-
trolled system, stability and accuracy are
quite acceptable. The remaining parame-
ters are affected by the VIR performance
and were measured with the VIR system
in operation. They indicate very good dc
restoration, excellent linearity and con-
vergence, and no noticeable pincushion
effect.

Applying a color-bar pattern on chan-
nel 3 proved to produce good color fideli-
ty, even though the VIR system was not
operating (a VIR signal must originate at
a transmitter). Figure 1 shows a scope
photo of the composite video signal as it
entered the color 1-f section. Atan ampli-
tude of about 0.5 V and with the 3.58-
MHz sine-wave burst perfectly repro-
duced, this photo quantifies the observed
picture quality. The results of applying a
gray scale (staircase) signal were equally
good. Apparently, the factory adjust-
ment for frequency response, gray scale,
linearity, convergence, and pincushion
effect were precise.

According to GE's service manual the
116 V dc (from which the other dc volt-
ages are derived) should be adjusted to
within 0.5 V, but the regulation of that
voltage only covered 98%. Assuming the
2% difference to be equally distributed,
this means that the 116 V dc could
change by £1.16 V. However, we noticed
no degradation of performance, even
with changes in line voltage from 105 to
130 V ac. The stated range of regulation
for the high voltage is from 26 to 28.5kV,
which is about 10%, and the measured
values were better than that.

User Comments. Performance of this

19" color TV receiver was especially fine
in terms of picture quality. Colors ap-
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Rear of chassis, which pulls out for serviceability.

Fig. 1. Color-bar video at i-f input
shows almost perfect sine wave.

peared crisp and sharp, with a bright and
steady picture.

The VIR color control system was a
boon in maintaining correct colors as we
switched channels—provided the TV
station was transmitting the VIR signal.
Since many cable TV and educational TV
stations do not transmit the VIR signal,
it provides no automatic assistance in
these instances. Moreover, it was annoy-
ing to switch from a perfectly tuned VIR
channel to one that required adjustments
because the signal was not used. Further-
more, the fine-tuning adjustment had to
be precisely adjusted to activate the VIR
circuitry.

The mechanical tuners worked very
well. In the interest of long-term reliabil-
ity, however, which appears to be boost-
ed in this set with the new main pc board,
we prefer electronic tuning. In addition,
mid-band and super-band cable stations
are not available with them. (One can
view these stations when subscribing to a
cable service, however, with a supplied
cable channel selector.) Using mechani-
cal tuners contributes to a lower price,
though.

In summary, we liked the overall per-
formance of the Model 19PC3708W, and
particularly appreciate the easy service-
ability of the receiver as compared to ear-
lier GE models. —Walter Buchsbaum
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Build your own computer for $79.95

Imagine building your own computer
for only $79.95!

That’s exactly what vou can do with
the ZX81 kit. It comes with all the parts
you need and complete diagrams and in-
structions for putting it together. All you
have to supply is soldering iron, solder,
and a screwdriver. Plus, of course, a little
bit of work.

But you get a lot more than several
hours of kit-building fun. You also get a
surprisingly powerful personal computer.
The ZX81 hooks up toany TV for a 32-
character by 24-line display (we provide
the connecting cables). You can also use a
standard cassette recorder to store your
programs (again, we provide the cables).

Most important, you get a BASIC pro-
gramming language that’s powerful
enough to challenge and interest the
most experienced programmers. The
ZX81 can handle multidimensional string
and numerical arrays. It has full mathe-
matical functions accurate to eight deci-
mal places. Single-key entry for every
command. Syntax error detection, de-
bugging codes, and easy editing. Plus
features that are ideal for creating games,
such as 20 graphic symbols, continuous
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display, and random number generator.

The ZX81 can be expanded too. You
can increase the memory from 1K to 16K
with aur Memory Module for $49.95.
And you get a comprehensive manual
that completely documents the capabili-
ties of the ZX81, and teaches program-
ming from the ground up.

In short, you get all the features that
have made the Sinclair ZX81 the fastest
selling personal computer in the world.
And you get the satisfaction and fun of
building it yourself.

A few years ago, this kind of computer
power was simply unavailable to the
individual. Even today, most personal
computers are too expensive to buy for
personal use.

But the ZX81 kit can be yours for only
$79.95. Take advantage of this unique
offer today. To order, send the coupon
along with a check or money order. Or for
faster delivery, call our toll-free number
and use your MasterCard or VISA.

To order call toll free: 800-543-3000.
Ask for operator #509. In Ohio call: 800-

582-1364; in Canada call: 513-729-4300.
Ask tor aperator #509. Phones open
24 hecurs a day, 7 days a week. Have your

. @

The Sinclair ZX81 personal compliter

kit
MasterCard or VISA ready.

These numbers are for orders only. If
you just want information, please write:

Sinclair Research Ltd., 2 Sinclair Plaza,
Nashua, NH 03061.

MAIL TO: Sinclair Research Ltd.,
One Sinclair Plaza, Nashua, NH 03061.

| AD CODE
SPEOK

4 PRICE* QTY. AMOUNT !
I ZX81 Kit $79.95 }
[ 16K Memory I
| Mod:le $49.95 |
Shipping and

! Handling e $4.95 !
I'+U S. doliars TOTAL !
| Name I
P\ddre:;s |

State Zip |

Sinclair technology is also available in Timex/Sinclair '
computers under a license from Sinclair Research Ltd
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If you have put off
learning more
electronics for any
of these reasons,
act now!

I don’t have the time.

High school was hard for me and
electronics sounds like it may be
hard to learn.

I can’t afford any more education.

I have a family now.

I’'m here. You’re there. I’ve never
learned that way before. I'm not
sure it will work for me.

PPPPPPPPPPPPPPP
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Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.

You don’t have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That's the proven
way to success. CIE studies require just
about 12 hours of your time a week, two
hours a day. You probably do have the
time.

Electronics sounds like it may be hard
to learn. You already know something
about electronics or you wouldn’t be
reading this. Now, build on that. CIE
Auto-Programmed ® Lessons help you
learn. Topics are presented in simple,
logical sequence. All text is clear and
concise for quick, easy understanding.
You learn step by step, at your own
pace. No classes to attend. Nobody
pressures you. You can learn.

You can’t afford any more education.
Actually, you can’t afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education—learning
a skill—is an inflation-fighter that can
be yours. If you are not able to pay full
tuition now, CIE will lend you funds on
a monthly payment plan.

You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours. Electronics is
arewarding career choice. CIE can help
you to get started on that career.

You’re there. We’re here. How does
CIE help you learn? First, we want you
to succeed. You may study at home, but
you are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
When CIE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That’s
how CIE helps you learn.

NOW, IF YOU AGREE CIE
TRAINING CAN WORK
FOR YOU, HOW ELSE
CAN CIE HELP YOU?

Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics. Although ““big’’ does not
always mean ‘‘best]’ it is evidence that
CIE is a strong, successful institution
with the people and resources to help
you succeed.
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Step-by-step learning includes
‘“‘hands-on’’ training.

The kind of professional you want to be
needs more than theory. That’s why
some of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into actual
practice. Qther courses train you to use
tools of the trade such as a SMHz
triggered-sweep, solid-state oscilloscope
you build yourself—and use to practice
troubleshooting. Or a Digital Learning
Laboratory to let you apply the digital
theory that’s essential today for anyone
who wants to keep pace with electronics
in the eighties.

Your FCC License can impress
employers.

For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor. Either way, your License is
government-certified proof of your
knowledge and skills. More than half
of CIE’s courses prepare you to pass
this exam. Surveys show that some
80% of CIE graduates who take the
exam are successful.

1 ClI

Cleveland Institute
of Electronics, Inc.

Find out more!

Today. Now.

There’s a card with this ad. Fill it in
and return. If some other ambitious
person has already removed it, use the
coupon,

You'’ll get a copy of CIE’s free
school catalog, along with a complete
package of personal home study
information.

For your convenience, we’ll try to
arrange for a CIE representative to
contact you to answer any questions
you may have.

If you are serious about a rewarding
career, about learning electronics or
building on your present skills, your
best bet is to go with the electronics
specialists—CIE. Mail the card or
coupon today or write CIE (please
mention the name and date of this
magazine), 1776 East 17th Street,
Cleveland, Ohio 44114,

This could be the best decision
you’ve made all year.

Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact, all
or most of every CIE Career Course
is directly creditable towards the
Associate Degree.

“If you’re going to learn
electronics, you might as well
learn it right®’

John Cunningham /
Senior Technical Director

Print Name

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

O YES...I want to learn from the specialists in electronics — CIE. Send me my FREE
CIE school catalog...including details about the Associate Degree program...plus my
FREE package of home study information.

Address

Apt.

City

State

Zip

MAIL TODAY!

AmericanRadioHictory Com

Age Phone (area code)

Check box for G.I. Bill bulletin on Educational Benefits: O Veteran

O Active Duty
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Popular Electronics lests

Toshiba T200-4 Computer System

OSHIBA’S new T200/T250 Com-

puter  System is an integrated
desktop business computer that includes
a dot-matrix printer and a software pack-
age. Software accompanying the system
consists of word processing, CP/M,
Microsoft .BASIC-80, and CBASIC 2.
More business-application software is
available as an option.

The only difference between the T200
computer and the T250 computer is the
data-storage capacity. Whereas the T250
has drives with a storage capacity of |M
bytes/drive, the T200 is equipped with
5Y,", double-sided, double-density
drives with a capacity of 180K bytes/
drive. There are single- and dual-drive
models available for both the T250 and
the T200.

This test review covers the T200-4
computer, which has two 5%, drives.
Suggested 1etail price for this system is
$5750, inchluding the software package
and the printer.

The T200-4 computer is mounted in a
desktop cabinet made of reinforced fiber-
glass and metal. It has two vertically
mounted disk drives and a 12-in. CRT. A
detached keyboard is connected to the
housing by cable.

The typewriter-style keyboard has 85
keys, including 10 programmable func-
tion keys and a numeric keypad. The
keys are mounted at a 15-degree typing
angle, for greater visibility, and the typ-
ing keys are white, while control keys are
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black. The keyboard is controlled by an
8279 keyboard coniroller chip and the
keyswitches have N-key rollover.

Implementation. The T200-4 is imple-
mented as a single-board computer with
the disk controller and the L/O circuits
on separate boards. The microprocessor
is a Toshiba 8085 operating at 5 MHz.
The RAM memory consists of 64K bytes
of dynamic RAM controlled by an 8257
programmable DMA. (Direct Memory
Access) controller IC.

The disk controller subassembly cir-
cuit board is mounted over the main sys-
tem board. It uses an NEC 765 controller
chip and phasedocked-loop circuits to
control up 10 four disk drives. The drives
themselves are quiet and reliable.

The 12-in.. green-phosphor CRT has 3
wide bandwidth (22 MHz) and displays
an 80-character, 25-line format in a high-
tesolution 8-by-&-character matrix. The
CRT is not used at its rated capa-
bility—an example of Toshiba’s conser-
vative design philosophy.

The 1/0 circuit board is located a1 the
vear of the machine and is connected to
the main board by a shielded cable. The
T200-4 comes with a parallel input port
for the keyboard, an 8-bit parallel port
configured for a Centronics printer, and
an RS-232C serial port.

The T200-4 is completely shielded. All
RFI and EMI sources are covered with a
ventilated aluminum cover. This sh:eld-
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ing and the weight of the power supply
make the T200-4 computer a very solid
unit. The table-top computer weighs 66
Ib, and the associated keyboard unit
weighs 4.4 1b. The computer unit mea-
sures 21%,” W X 13" H X 17" D. The
keyboard umit is 17%" W X 3%"
H X 8%" D.

Power requirements for the computer
are 115-V ac, at 60 Hz. Without the
printer, the computer uses under 2.2 A.

The dot-matrix printer supplied with
the system has a full 15-in. carriage, per-
mitting a full-sized 132-column printout.
It prints 125 characters per second
bidirectionally. The character set is de-
rived from a 9-by-7 dot matnx with a
spacing of 10 characters per inch, and a
line spacing of 6 lines per inch. The print
mechanism is a full-stroke unit, which
means that the print head is mounted on
a helical cam that causes the head to
move the full 132 columns on each pass.
However, the operation is fairly quiet for
a dot-matrix printer. A pin-feed roller
handles paper flow, and a plastic window
is provided to observe printing. All the
controls are on the front panel. The
printer weighs 31.0 1b and measures 22"
W X 7%" H X 14%,"D. It operates on
115-V, 60-Hz ac power and uses less than
1 A of current.

This printer is designed for data pro-
cessing, and is not intended for word-
processing applications. However, a
high-density dot-matrix printer (such as
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a C. Itoh Model 8510) can be connected
in place of the system printer to provide
better print quality.

Software. The system software consists
of Digital Research’s CP/M operating
system. However, the software is not of
the same quality as the hardware. The
implementation of CP/M is still under-
going change. (The CP/M version 1.2 we
tested does offer improvements in terms
of handling the CRT.)

We particularly liked the T200-4's
booting. The screen tells you to insert the
diskette, then the rest of the booting pro-
cess is automatic.

Making backup diskettes or data
diskettes is equally simple. First, enter
FORMAT. This will cause the Toshiba for-
mat program to load and tell you that the

three minutes—with verification.

As good as the surface functions are,
Toshiba’s implementation of CP/M still
leaves something to be desired. For ex-
ample, all the ports except the RS-232C
port are initialized on power-up. A sepa-
rate diskette is needed to use the serial
port, and yet another diskette is required
to set baud rates, parity, and direction.
Unfortunately the serial drivers aren't
implemented in the Basic Input Output
System (BIOS) of CP/M, nor is there
room to do so. But Toshiba claims that
an updated version of CP/M that han-
dles all the [/O correctly is being readied.

Toshiba offers a full range of applica-
tions packages for the T200-4, including
business, word processing, and commu-
nications. For this review, we used
Wordstar 3.0, Microplan (an electronic

Using a well-shielded modular design, the T200-4 permits
ease of maintenance and is virtually RFI and EM| free,

source is on the A drive and the destina-
tion on the B drive. Then the program
asks you if you’re ready. Formatting with
verification of tracks is quick (less than a
minute for the full operation), and errors
are detected, giving track and sector.

A system diskette is made using the
system-generating program called
TOSGEN. Unlike other CP/M-based sys-
tems, there is no need to run the MOVCPM
program to generate a memory image of
the system size. In fact, this utility
doesn’t exist on the supplied system
diskette, nor is it really needed. When
used, TOSGEN lets you choose (a) just the
system tracks, (b) the entire diskette to be
copied, or (c) to quit the operation.

Like formatting a diskette, creating a
new system diskette is quick. (It takes
under a minute for the system tracks and
about two minutes for the entire diskette
to be copied.) As a test, we copied the en-
tire diskette, using the Peripheral Inter-
change Program (PIP). This took just
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spread sheet), and Whiz (a communica-
tions package). Wordstar is priced at
$495, Microplan runs $495, and WHIZ
can be had for $150.

All of the applications software pack-
ages are preinstalled and ready to run on
the computer. However, this fact is not
mentioned in Toshiba’s documentation.
This may cause the user to try and install
the packages according to instructions in
the software manuals. If this is done, the
user will find that there is no mention of
the Toshiba computers in the menus dis-
played by the INSTALL programs.
Toshiba says that they are aware of the
problem, and efforts are underway to
correct the documentation.

Even though the basic T200-4 is an ex-
cellent machine, and Toshiba is making
efforts to improve the software interface,
documentation is not particularly good.
The documents provided include a re-
print of Digital Research’s CP/M man-
uals and reprints of all the application
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package manuals. Very little information
1s provided about the machine operation,
and virtually no in-depth technical detail
is currently available.

Toshiba has employed the services of a
California-based documentation compa-
ny, called The Writery, to improve the
T200-4’s documentation.

Evaluation. The T200-4 is a data-pro-
cessing tool that is as functional as any of
the other high-end microcomputer sys-
tems currently available. And it’s a
breeze to set up. All we did was remove it
from the box, plug in the printer system,
and attach the keyboard.

Each of the interface cables is tied in
directly to the machine and requires no
plug-in. Electrical cables are designed to
be plugged into the back of the system.
The [/0O cables are multi-wire, heavily
shielded types. Unfortunately, the key-
board cable is extremely stiff and a little
too short, so moving the detached key-
board around to a comfortable position
can be difficult.

The keyboard uses a design similar to
Wang, in that the essential function keys
are located on the top row, including the
CONTROL key. After a couple hours of
use, this layout proved more of an asset
than a detriment. We also liked the key-
board’s ability to re-boot the system—
simply depress the CONTROL key and 1PL
key. The PRINT key allows you to auto-
matically send output to the printer with
a single keystroke. Want to lock the key-
board? Just depress the KEY-LOCK key.

Below the first disk drive is a CRT in-
tensity control so the operator can easily
set the screen intensity to fit the room
lighting. The CRT also employs an
etched screen to reduce glare and eye-
strain—a real help in an office
environment.

During our testing for RFI/EMI, we
were unable to detect any measurable ra-
diation, even with the machine’s cover
removed. Apparently, good internal
shielding, several wide ground paths, and
shielded and grounded cables have elimi-
nated potential RFI/EMI difficulties.

Our basic speed test of 10 Gosus 10,
using BASIC-80, yielded~an average
time-to-error of 0.29 seconds—revealing
an excellent handling of memory pro-
cessing. Using a 14,000-character Word-
star file, we found that average screen up-
dates took only 14 seconds, from
top-of-file to end-of-file. In addition, to
load 24K bytes of BASIC-80 required
only 5 seconds, and lpading Wordstar
took just 5.2 seconds, with the first over-
lay c¢oming after a scant 1.2 seconds.
Printing the file took approximately 3
minutes—slightly longer using Word-
star’s spooler.

Using our disk test, which is a BASIC
program that writes an entire disk with
the letter **A”" and then retrieves it, took
an average of 27 seconds. Using Digital
Research’s PL/I Chess program to de-
velop a maximum processing speed, we
found that it took an average of 1.83 sec-
onds to compile and load the program;
this is benchmarked against an Altos 4-
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MUSIC
LIVES
ON TDK

Music sets the tone in
your life. Creates a
world of enjoyment all
yourown. If you want
nothing to interfere,
choose TDK.

TDK cassettes make

©1982 TDK Electronics Corp

Commodore VIC-20
Computer

$209 .-

(When you buy 6 tape programs)

You get this full sized extra featured
computer with color, sound, music,
66 key expanded typewriter key-
board and extended level 11 basic

for only $209 (list price $299) when
you buy 6 tape programs! We stock
more programs and accessories than
anyone! IMMEDIATE REPLACEMENT
WARRANTY! 2 to 7 days delivery!
Order Now!

15 DAY FREE TRIAL

Protecto Enterprizes
Box 550 e Barrington, L 60010
Phone Orders (312) 382-5244
Write for Free Catalog
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' PAT. #4,259,705 a

miusic live. With a per-
formance as full and
vibrant as the original.
In its special way TDK
does more than record.
It recreates. Music is
magic. Don’t lose any of
it, now that you know
where it lives.

£}

"TDIC, AD < e

o e catteTe Position

TR e 1 10w w2 I

WARNING!

Electric Power
Pollution,
Spikes,
Interference
& Lightning
HAZARDOUS to
HIGH TECH EQUIPMENT"

MicroComputers, VTR,

Hi-Fi,
Spectrometers are often damaged or dis-
rupted due to Power Pollution.

Lasers,

High Tech components may interact!

Our patented ISOLATORS eliminate
equipment interaction, curb damaging
Power Line Spikes, Tame Lightning bursts
& clean up interference.

Isolated 3-prong sockets; integral Spike/

Lightning Suppressor. 1256V, 15 A, 1875 W

Total, 1 KW per socket.

ISO-1 ISOLATOR. 3 lIsolated Sockets;
Quality Spike Suppression; Basic
Protection & « « sewi o.a o @ ks $69.98

1SO-3 SUPER-ISOLATOR. 3 DUAL Iso-

lated Sockets; Suppressor, Com
mercial Protection . ... .. $104.95
ISO-177MAGNUM ISOLATOR. 4 QUAD
Isolated Skts; Suppressor; Labora-
tory Grade Protection . ... $181.95

Master-Charge, Visa, American Express

TOLL FREE ORDER DESK 1-800-225-4876
(except AK, HI, MA, PR & Canada)

SATISFACTION GUARANTEED!

Electronic Specialists, Inc.
171 South Main Street. Natick. MA 01760

Technical & Non-800: 1.617-655-1532
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MHz Z80 hard-disk system of 3 minutes.
All in all, the T200-4 is a very fast
machine.

To test the application capability of
the T200-4 we used Chang Laboratories’
Microplan Electronic Worksheet. This
package requires the use of CRUN2 as a
host run-time package, and employs full
screen attributes of the T200-4, including
inverse video.

Although we are normally biased
against application packages that require
host languages, Microplan proved the ex-
ception for several reasons. First, it pro-
vided easily understood screen help mes-
sages and always displays its menu to the
right of the worksheet. Second, the docu-
mentation is good and can be understood
by a first-time computer user. Also, the
system is quick. This speed is partly a
function of the hardware, but it shows
that the code has been optimized for pro-
cessing speed.

User Comments. The T200-4 was de-
signed as a general-purpose system, with
the primary use being word processing
and the secondary use data processing.
Consequently, some license was taken by
the designers in presenting the software
applications packages.

We would have prefered that pro-
grams such as Microplan and Wordstar
be implemented to take full advantage of
the extremely flexible keyboard.

In the case of the Whiz communica-
tions package, we would prefer its imple-
mentation as a background operation.
This would allow the user to trap out of
an application, capture data on another
machine, and then re-enter the applica-
tion. (We understand this aproach to be a
very distinct future possibility.)

Regarding the keyboard cable, we
have suggested to Toshiba that they re-
design the interface to permit the use of a
coiled telephone-type cord rather than
the stff cable now being used. But re-
gardless of the problems, we generally
liked the T200-4. It proved very
reliable—even when operated in our
100°F hot box, and under heavy smoke
conditions.

Even though the T200-4 is being mar-
keted as a data-processing system, we
think Toshiba should drop the current
printer and offer either the C. Itoh 8510
as the replacement or the Epson MX-
100. (The Epson MX-100 is needed if a
full carriage is required). The current
printer isn’t flexible enough.

In addition, we think that a full techni-
cal manual should be made available, as
well as a quick-reference card for basic
system use.

An important attribute, we found in
our discovery sessions, was that the
Toshiba system is designed for upward
growth. Its architecture suggests the ca-
pability of adding a 16-bit co-processor
and perhaps networking capability.
Should business data processing be what
you're buying the system for, the T200-4
could fit nicely into your plans.
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ANNOUNCING TWO
NEW TERMINALS

Netronics announces a state of the art
breakihrough in terminals. now at prices you
can attord, you can go on-ine with dala-bank
and computer phone-line services It's all
yours: pers,” ed:
services, Dow-Jones stock reporis, games,
recipes, personal computing with any level
| bul-

guage, prog| g
letin boards . .. and more every day!!!

Natronics otfers two new terminais both
teature a tull 56 key/128 character typewriter-
style keyboard, baud rales 10 19.2 kilobaud, a
rugged steel cabinet and power supply. The . "
simplest one, FASTERM-84, 1s a 16 line by 64 or 32 character per line unit, with a seréal
printer port for making hard copy of ail g data, and p lor biock and
special character graphics. The "smart” version, SMARTERM-80. teatures either 24 line by 80
characters per line or 16 by 40 characters per hne. it offers on-screen editing with page-at-a-
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing. underlining,
reverse video, one-half intensity and much more simply plug them nto your computer or
our phone modem and be on-line instantly. Use your TV sel {RF modulalor required) of our
delux g pict d above For hard copy |us! add our matched pnnter

Price breakihrough!!! Qwn the FASTERM-64. a complete terminal kit, ready 10 plug n tor

Be on-line with the million-dollar computers and data services foday
necessary subscription forms.

More good news: All the components In nur terminals are avaiiabte separately (sae
coupon). so you buy only what you need!!!

FASTERM-84 DISPLAY FORMAT: 64 or 32 characlersiline by 16 hnes 96 displayable
ASCII characters (upper & lower case) . 8 baud rates: 150, 300, 600, 1200. 2400 4800, 9600
19, 200, (swilch sel} . LINE QUTPUT: RS232/C or 20 ma current loop

we even supply the

line, cursor up & down, auto carriage returniiine feed al end of fine & aulo scrollin

REVERSE VIDEQ ... BLINKING CURSOR . .. PARITY off. even or odd STOP BITS 1,15,
2.. DATA BITS PER CHARACTER: 5.6.7 or 8 CHARACTER QUTPUT $ by 7 dol matrix
a7 by 12cell .. PRINTER QUTPUT: prints all incoming dala 1K ON BOARD RAM

2K ON BOARD ROM . .. CRYSTAL CONTROLLED COMPLETE WITH POWER SUPPLY
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics
characters .. . ASCII ENCODED KEYBOARD: 56 key/128 characters

SMARTERM-80 .. DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 6 lines
128 displayabte ASCII characters (u?per & lower case) 8 baud rates. 110, 300, 600, 1200, 2400.
4800, LINE QUTPUT. RS232/C or 20 ma currenl loop VIDEQ QUTPUT 1V

[:1] (E'IA RS'rl76) . EDITING FEATURES: insert/delete fine, insest/delete character, for-
ward/back tab .. LINE OR PAGE TRANSMIT PAGE PRINT FUNCTION CURSOR POSH-
TIONING: up, down, righl. lef1, plus absolute cursor posilioming with read back  VISUAL

ATTRIBUTES: underline, blink. reverse video, hall inlensity, & blank . GRAPHICS 12,000
pixel resolulion block plus line graphics ON-SCREEN PARITY INDICATOR
even or odd STOP BITS: 110 baud 2, ali others 1 CHAR. QUTPUT 7 by 11 character in
a 9 by 12 block PRINTER QUTPUT 60 OR 50 Hz VERTICAL REFRESH BLINKING
BLOCK CURSOR . CRYSTAL CONTROLLED 2K ON BOARD RAM ASCIl ENCODED
KEYBOARD: 56 key/128 character 4K ON BOARD ROM COMPLETE WITH POWER

SUPPLY
TELEPHONE MODEM 103 O/A . FULL DUPLEX, FCC APPROVED DATA RATE 300 baud
. INTERFACE: RS232/C and TTY CONTROLS talk/data switch {no need to connecl and
i switch on rear panel NO POWER SUPPLY RE-
QUIRED.

phonel, ofig;

ASCIl KEYBOARD ASCII-3 56 KEY/128 CHARACTER ASCIHH .

ENCODED .. UPPER & LOWER CASE FULLY DEBOUNCED @ ©°

2 KEY ROLLOVER . POS OR NEG LOGIC WITH POS STROBE

REQUIRES +5 & -12V DC (SUPPLIED FROM VIDEO BQARDS)

PRINTER COMET | . SERIAL VO TO 9600 BAUD 80

10" TRACTOR FEED
INDUSTRY STANDARD RIBBONS

9 BY 7 DOT MATRIX BI-DIRECTIONAL

4 CHARACTER SIZES
PRINTING

b —_— —_— — —_——

Continental U.S.A. Credit Card Buyers Outside Connecticut
CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375

NETRONICS R&D LTD. pept. pe
333 Litchtield Road, New Milford, CT 06776
Piease send the items checked below:

L) COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board
ASCII-3 keyboard, steel cabinet and power supply) . . . kit $199.95 plus $3 P&l
... wired & tested $249.95 plus $3 P&l . .. graphics option: add $19.95 to
each of above

[} COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video
board, ASCII-3 keyboard, steel cabinet and power supply) . .. kit $299.95 plus
$3 P&I ... wired and tested $369.95 plus $3 P&l

{1 FASTVID-64 VIDEO BOARD (requires +5 & -12V DC) . . . kit $99.95 plus $3
P&1 ... graphics option add $19.95 ... wired & tested $129.95 plus $3 P&l . ..
graphics option add $19.95

T SMARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC) . . . kit $199.95
plus $3 P&I , .. wired & tested $249.95 plus $3 P&l

) DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P&l

(3 ASCiI-3 KEYBOARD (requires +5 & -12VDC) . . . kit $69.95 plus $3 P&l ...
wired and tested $89.95 pius $3 P&I

L1 POWER SUPPLY (powers ASCII-3 keyboard & video boards) . . . kit only
$19.95 plus $2 P&|

1 ZENITH VIDEO MONITOR (high resolution green phosphor) . . . wired &
tested $149.95 plus $6 P&I

L) TELEPHONE MODEM MODEL 103 O/A . .. wired & tested $189.95 plus $3
P&I

0 DOT MATRIX PRINTER Comet | ... wired & tested $299.95 plus $10 P&l
) RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l
[1 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR
CABLE ... $14.95 ea plus $2 P&l

For Canadian orders, double the postage . Conn. res. add sales tax.

Total Enclosed $

Smart e Fast  Graphics * Matching Modem and $295 Printer

tust $199.95 or order the SMARTERM-80 kit for just $289.95, (both available wired anc tesied.)

VIDEO OUTPUT 1V
PiP (EIA RS-170) .. CURSOR MODES: home & clear screen, erase 1o end of line, erase Cursor

PARITY off,

—_—,—— — — — —

O Personal Check
0O VISA
Acct. No.

O Cashier's Check/Money Order

Exp. Date

O MasterCard (Bank No. )

Signature
Print Name

Address
City

State Zip

AmericanRadioHistorv Com [ —

:FOR ONLY $129.95 Learn Computing

%
L]
[
s

L]
n L]
:From The Ground Up o
] . " . o L L
= Build a Computer kit that grows 1 < ' .
" i o]
« With you, and can expand 10 64k iy
: RAM, Microsoft BASIC, Text Edi- “ P 3 o 3
.
= or/Assembler, Word Processor, 2y ¢ 5 - T
+ Floppy Disks and more, B ;f B .
n s L
n ¥ 3 P in Leved K here oo @
: EXPLORER/85 - oy Microofe BAGh: v 8
[ 1- Pl i Netrong  Hie I .
8 Here’s the low cosl way la learn the fundamentalsof com- eyt i S
B puling. the all-important hasits you'll need more and ;A Lived B .
: more as you advance in cnmp\élcr skills For st $120.85 gy D
you get the d l herboard. v
: with all the features you need 0 learn how 1o wrile and Addd ah 1A :
& use programs And it Can grow inlo a sysiem that 1s a
] 'r'\'-lch ;01 any pemﬂl ?UMDuielr'gﬂ the mrkelﬂl- lmkhal a CRT monutar ar & TV set (f you have an RF modulator) 2
@ these features R0A5 Central Pracessing Lnit, the .
¥ microprocessor “heart " of the Explorer/8s (o the O 1% KeypadiDisplay wi  $59.85 pluss2 pal * 8
5 millions who will buy and nse the 8080/808S. this year H
T alone!)  Four A-bit phis onie 6-het nputioutput ports from [ FASTEAM - 64 TEAMINAL KIT — Featuing a 56 key  §
0 which you can input and output your programs as wellas  ASCH Keyboard 128 Character sel uppe! and tower case g
D o e emin relays. lights. efc  a casseife 75 0D ouIpul B Daud rates 150 1019 200 (swilch select-g
B interface that lets i sture ardl reload programs you've  aDit) RS232 C of 20 MA Gulput 32 0 64 characier by 16 m
learned to write ileduxe 2.000 hyte operating o (LD QDD e g
system/mootior makes il easy ta learn computing in P::::fss'“’l c”'":",;';‘; H
several important wavs @ It al simpler. faster wril- 1€ ;‘“:.Y g ‘ H
1ng and entening of programs @ |1 permils access hy you s %1 P& g .
1a all parts of the system so vau can check on the status of 0
any pont in the program e It allows (racing each pro- n
gram slep by step. with provision for displaying all the :
contents of the CPU (registers flags. eic) o and it [ RF Modulator kit allows yiu 10 use your TV st asa @
does much more! momior)  $8.98 posipawd .
You gel all this in the starting level (Level A) of the 3 12" Vulew Montor (MIMHz bandwidth)  $139.85 .

Explurer/8s for urr)\g $129.95. Incredible' To use, qust g"s 5 P&l

lug 1n your 8V power supply and lerminal or shyxe Steel G, :
Eeygoanildls lay — f you don t have them. see our el abineon th

Explorer/85  $49.95 plus $3

pcial offers below Pale

Level A compuler lul {lermunal Version)  $128.98 () Fan Jur calinel $15.00
guﬂ"&l : plus $1.50 PAIL*

Level A kil |Hex Keypad/Display Vervon)  $120.98
plus $3 P&l °
LEVEL B — This "huilding block  converts the mother-
board 1010 a two-siol $100 bus (industry stancard) com. N
purldet Nmrlziou can plug 1n any of the hundreds of Sto0 ORDER A SPECIAL-PRICE
cards avail e >
O Level B $49.95 plus 52 P o EXPLORER/85 PAK —THERE'S
a $100 conneciors {1 $4.85 each, 3
ostpa L CoTneCtors {twor regquired) " ONE FOR EVERY NEED,

() Beginner Pak (Save $26 00) — You get Level A (Ter-
mung) Version) with Monitor Source Lisiing (25 value)
AP-1 S-amp power supply. Intel A0BS Users Manual
{Rez $199 95) SPECIAL $168.95 plus $4 P&l *
(O Experimenter Psh (Save $5140) — You get lovel A
{Hex Keypad/Display Version} with Hex Keypad/
Display Intel 6085 rlwr Manual. Level A Hex Mondor
Source Lising and AP-1,5-amp power supply  {Reg
$279 95) SPECIAL $219.95 plus $6 P&l *
L] Special Microsoht BASIC Pak (Save $103 (0) — You ges
Levels A |Terminal Version) B D 14k RAML E. 8%
Miceosnolt in ROM. Inte] 805 User Manoal Level A Mom-
tor Source Lasting and AP-1 5 amp powee supply
iReg $479 70) SPECIAL $329.95 plus 87 Pal *
) Add & Ro-Version Text Edior/Assembler [Requires
levels B and D or S100 Meimory;  $99,95 plus $2 PAI*
Starter 8" Disk System - (niludes Level A B floppy disk
controller une CDC 87 disk-drive two-drivee cable. lwo
$100 connesiors just add your own power supphies
cabinels and hardware O (Req $1065 00) SPECIAL
$998.95 plus $13 P&l * O 32k Starier Sysiem $1045.95
lus $13 P&l ° [J 48k Starter System. $1085.95 plus $13
&1 ° O 64k Starter System $1148.95 plus $11 P&J *
D Add 10 any of above Exploter sieel cabinet. AP-1 five
amp power supply Level C with twn 8§
disk drive cabinet and power sapply tw
tors for Lonnecting your prater and teeminal
$225 451 SPECIAL $199.85 plus $113 P&l *
i1 Complete 64K System  Wiredh & Tested
lus $26 P&I *

Spetial' Cumplelr Busoness Sofiware- Pak (Sa
$A25 00) — Includes CH/M 2 2 Micasoft BASIC General
Ledger Accounts Recrivable Accounts Payable
Package  (Reg $1325) SPECIAL $693.95 postipanl

LEVEL C — Add sull more

computing power, this "bwld- ¢

ng block™ mounis directly on

the motherhoard and expands -

he 5100 bus 10 six slots -

D Level C kit = .

$39.96 plus 52

0 5100 bus connectors (five
$4.85 vach

AW
a Level D kit (CHECK ONE)
plus 82 P&1*. O 16k $100 “|JAWS

D dhonhoaru $49.95
$1498S plus $2
P&I* O 32k Sto0"|JAWS $198.95 plus $2 P&I* [ 48k
5100 '|AWS’ $249.895 plus $2 Pal® 0) 64k S100
JAWS' $209.98 plus $2 P&l*
LEVEL E — An important  bilding bhauk 1t actwvates
the Bk ROM/EPROM space on the motherhear! Now just
plug 10 our Bk Microsoft BASIC or voar uwn cusiom
rograms

Level E kot $5.98 plus 50¢ Pal *

Lrosoft EASIS‘ — Its the languap- that allews you to
alk Engish to your comparer' 111s avanlable three ways.
O 8k cassetle version of Microsalt BASIC. [re-gares Level
B and 12k of RAM mimmum. we suggel 3 16k S
CJAWST — ser above)  $84.85 pontjun
0 8% ROM version of Mu rusofl BASIC. (requeres Lavel B

Level E and 4k RAM just plug into yuur Leved E sockels
We sugges! esther the 4h Level [ RAM expansinn or a 16%
100 JAWS “)  $98.98 plus $2 P& *
O Disk version of Microsoft BASIC (eequires Level B
32k of RAM. floppy sk contruller A fluppy disk drive)

$325 posipand

TEXT EDITOR/ASSEMBLER — The editar‘assembler
s a software 100l (4 program i designed ta simpily the lask
f wriling programs As vimir programs beveme longer
and more complex the .\svmglvr ol save you many
hours of programming tme  [Tas software includes an
edilor peogram that enters e programs you write, makes
changes anil saves the programs on casseties The assem-
hler performs ihe clernal wisk of iranslanng symholic
caule intodhe computer readuble vlyect code  The edilar/
assembler program s availible either 10 cavseite or &
ROM version
O Editor/Assembler (Cassette vi-esim requires Level
"B and 8k (man § of RAM — we sest 16k JAWS * —
see above)  $59.98 plus $2 DKl *
O Edios/Assembler (ROM virsion sopplied on an $100
card. requires Level B and 4k RAM (mun ) — we suggest
either Level Dor 16k JAWS | $99.98 pluss2 P&l *
8" FLOPPY DISK — A remarh mg black *

Pl stonds for postise &onsaranee ” For Conadin or
ders doubi- this suneant

Continental Credit Card Buyers Outside Connecticut:

TO ORDER
Call Toll Free:
800-243-7428

To Order From Connecticut,
or For Technical Assistance,
Call (203) 354-9375

Add nur 87 oppy disk when i operation, CP/M s a reg rademark of Digual Research
MOTe Lonvenient program storagy: SINeSS ap-

phiation. and access to the heerally theeisands of programs * {Clip and mnil entire od) *

and program languages avarkalls Yuu «mply pluj )

them into your Exploger/as disk — Il accepls -ﬁ

SEND ME THE ITEMS CHECKED ABOVE
"I"m“a‘l:.m:hm-(l {Conn Residents add sales tax)
ard hy

1BM-formatied CP/MBrograms
O 4" Floppy Disk Drive  $499.98 plus $12 P&t *

g Fk)tpty)(llmlrlvlln Card  $198.85 plus $2 PAL *
O Disk Drve Catinet & Puwer Supply %68 95 plus
s P8l ”

525,00 plus

O Personal Check 03 Cashier's Cheek/Money Order
O Dnive Cables set op for two drives)
$150 Pal®

O CP/M 2 2 Disk Operating Sysiem includes Texi
Edilar/Assembler. dynamu. debugger and other features

O VISA 0O MASTER CARD Bank No

that give your Explorer/is acoess (0 thuusands of exisnng A6 Na Exp Date
CP/M-based programs  $150 (0 posipawd
NEED A POWER SUPPLY? Consider our AP-1 Ui can
supply all the power you need tor a fully expanded Ex SRnature
rer/8S (nate disk drn i han - their own power supply)
s [he AP-1 fits neatly 1nto the altractive Explorer sieel
cabinet (see helow ) Print Narwe
O AP-1 Power Supply kd {8V 7 S amni in xe slen
cabinel  $39.98 pins $2 PA1
NEED A TERMINAL? We - Address
offer you chaices the least ex-
pensive one (s aur Hex
Keypad/Dhsplay kit that dis City,

plays the information on &
calculator-lype screen The
other choice 1s our ASCIL
Keyhoard/Computer Terminal N\
%il. that ran be used with either

* State. Zap

CT 06776

333 Litchfie!c_l_l_l_qad New Milford

—
NETRONICS Research&DevelopmentLtd.

100 conneciors. 8




COMPUTER
BITS

Accessories and Software

SUPPOSE many of you, as I do, keep

an eye out for new products that will
make your system more powerful or easi-
er to use. The SK8088 cpu board from
SKI Electronics is a good example. This
is a $329 dual-mode, 16-bit, S-100-bus,
board that plugs directly into your
present S-100 system and works in con-
junction with your 8-bit cpu card.

The 8-bit processor board acts as the
bus controller. However, when 16-bit
software is loaded into the computer,
control passes to the SK8088. To avoid
taking away 8-bit software compatibility,
the SKI board permits switching back to
the 8-bit board when necessary. This is a
technique of master/slave operation
whereby a system of bus arbitration and
semiphores (flags) is used to switch cpu
masters between cycles.

To take advantage of the full power of
the system arrangement permitted on the
IEEE 696 (S-100 bus), the board imple-
ments the full 24-bit addressing for a
16M-byte address range. It comes in a 5-
MHz standard version, with an 8-MHz
upgrade available. You don’t have to
worry about getting rid of your 8-bit
memory either. The SK8088 works well,
but slower, with 8-bit memory. However,

it takes two bus cycles for a 16-bit

transfer.

If you decide to get this board, be
aware that it may not work with all so-
called S-100 systems. The problem is in
the implementation of the bus. In older
versions (Altair, Imsai) the bus is defined
a great deal differently than in IEEE 696
conventions. In addition, these older ma-
chines have ground planes and power
rails. So be sure you understand what
you have before you buy a board.

Using RAM Storage. I recently ran
across a company doing something I
really considered significant with high-
speed RAM—using it for storage. The
company, Axlon Inc., offers some very
unique memory products, including
Ramdisk, which is for the Apple or IBM
PC and has 320K bytes of 200-ns memo-
ry and battery backup. The memory
functions like two 35-track floppy-disk
drives and is compatible with the neces-
sary operating systems. The company
says the price is about the same as a dual
floppy drive.

Axlon offers similar products for the
Atari, but the memory products are de-
signed to plug into an available cartridge
slot. You have the choice of a Ramcram
to boost your Atari 400 or 800 to 48K or
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the Ramdisk for just the Atari 800. This
gives you 128K of memory that acts as a
high-speed disk drive.

If you are interested in communica-
tions, Axlon also has a personal commu-
nication terminal. Measuring 1%/"
X 3%¢" X 6%," and weighing 11 oz,
the handheld unit has a tactile keyboard
with 43 functional keys to provide 64 up-
per-case ASCII characters. The display
is a l6-character fluorescent indicator
and has a 220-character receive memory
that permits scrolling. The terminal,
called the Hotline, has a “‘cool”” price of
$400.

You have probably noticed the in-
creased interest in semiconductor nonro-
tating memory (“‘semidisks’”). They in-
crease your system operational through-
put without impacting its operational
aspects. For example, the Magnolia In-
visible Disk that I discussed last month is
used in my Zenith 89 laboratory
system—especially when performing
some system or software tests. We load
the software into this very high-speed
disk and reduce our overall access time.
You do have to be careful, however, with
some software that expects everything to
be on the lowest defined system diskette,
rather than the logged-in disk. Also you
have to be certain that your power supply
is solid, since a power drop-out will cause
you to loose valuable dhta on the
semidisk.

Parts breakdown of Hewlett-Packard’s
7470 plotter shows simplicity of design.

AmericanRadioHistary Com

The Master Plotter. If you have an ex-
tra $1550 and want a sophisticated plot-
ting system, then the HP 7470 is exactly
what you are looking for. This unit takes
advantage of a new low-cost plotting
technique and has a resolution (step size)
or 25 um (1/1000 in.), a repeatability of
100 um, pen acceleration of 2 Gs, and
pen-down and pen-up velocities of 35 and
50 cm/s, respectively. It uses either 8/"
or 11" paper.

One of the special features of the plot-
ter is the way it senses, picks and replaces
its pens. It is aware at all times of which
pen to use, where to find it, and where to
return it. It can be programmed to select
from either of two pen groups at appro-
priate moments during a plot. The sys-
tem automatically caps and uncaps the
pens to keep the ink from drying out.

The 7470 uses Hewlett-Packard’s mi-
cro-grip drive system developed last year
for large-format printers. It avoids heavy
moving arms and paper transport drums
and belts. The technique involves moving
the paper in one direction (x axis) and the
pen in the other (y axis). In this way, the
inertia is minimized to include only the
mass of the drawing medium and the pen.
The microgrip drive consists of two ro-
tating metal grip wheels, which hold
each edge of the paper firmly against a
hard-rubber pinch wheel.

The microscopic points created in the
paper by the wheels are used by the plot-
ter for realigning and maintaining regis-
tration to ensure repeatability. This is
not found on similar plotters.

The plotter uses an MC6802 micro-
processor, has 8K bytes of ROM for stor-
ing all the plotting programs (including
irregular-shape tables) and interfaces ei-
ther through the HP-IB bus (IEEE-488)
or RS-231C, thus making it universal to
virtually any microcomputer currently
available.

I haven’t had time yet to use the plotter
extensively, so a report on how well it
works will have to wait till later.

Speaking of Software. With an in-
creasing emphasis on computer commu-
nications, it is not surprising that soft-
ware companies are rapidly getting on
the communications bandwagon with
many products. Many of them we have
covered in the past. Recently, though, we
came across some interesting packages
developed by IE systems, Inc. to permit
micros to speak to mainframes. All the
software works with standard protocols
and greatly upgrades the state of the mi-
crocomputer communications art.

One of these packages is the Bisync-80
group—designed to support synchro-
nous communications between CP/M
systems and IBM or similar hosts (any
system with bisync protocols). Features
include a user configuration module,
hardware diagnostics, line trace, error
checking, carriage control decoding and
flexible EBCDIC/ASCII translation.

Another package, the 80/3780, pro-
vides full IBM 2780/3780 emulation on
8080, 8085 and Z80-based systems. This
software costs $990. Note that you'll
only need this package if you plan to op-

POPULAR ELECTRONICS



erate in the IBM environment as a Re-
mote Job Entry (RJE) terminal. Typical-
ly, this implies short-haul (under 20
miles) communication over dedicated
metal or fiber-optic lines at speeds of
9600 baud and above.

More practical from the standpoint of
the microcomputer user, are asynchro-
nous (character) communications. IE
supports 8080/8085, Z80 or 8088/8086
systems with at least 16K of RAM, one
floppy CP/M or MSDOS and an asyn-
chronous serial port (Z80-SI0), 8251,
8250,8274, NEC 7201, TMS 5501, or
PMMI-103) for $495.

Asynchronous communications is
normally established over ordinary
phone lines using modems that transfer
data at rates of 110 to 1200 bps. Be aware
though that, on dedicated short-haul
lines, 19.2K baud is possible.

All of the IE’s software is available on
diskette preconfigured to your require-
ments. If you own a host computer such
as a VAX, PDP-11 or DECI0 or 20, IE
can support your communications needs
for these mainframes also at prices from
$1940 to $5940.

Interestingly, many of the functions
that take place in asynchronous commu-
nications can be likened to a disk system.
If you think of your communications set-
up as being like a diskette, with each de-
vice scattered around the tracks (inter-
leaved), you can get an idea of the
functions of software that uses polling
techniques. Incidentally, this is the tech-
nique used in networking software to al-
locate resources to the network and basi-
cally avoid collisions.

Communication Terminals. Because
low-cost communication is becoming in-
creasingly important, two companies are
offering specialized terminals. Tym-
share, through Equipment Products
Marketing, has the Scanset Models 410
at $495 and Model 415 for $649. The first
requires an external modem but provides
automatic log-in, the second includes a
built-in modem, automatic dialer, and
automatic log-in.

Both models take up one square foot of
desk space, have a 9" diagonal screen
with 24 lines by 40 or 80 characters, and
have limited graphics capability. The ter-
minals were built by the French firm
Matra and they use Cermatek modems
and filters.

Each terminal has six multi-function
keys and permits up to 12 user-defined
tasks to be assigned to the programmable
keys. The autodialer feature allows dial-
ing up to 36 numbers stored in the termi-
nal’s battery-supplied CMOS memory.
User menus guide the process and a built-
in speaker lets you know the line status.
Unfortunately, Matra uses a small key-
board with flat button keys, making the
system almost unusable as a true data-en-
try terminal.

Offering similar capability but with a
full-size keyboard and modular ap-
proach is the Zenith Data Systems ZT-1
communication terminal. Priced at $695,
the ZT-1 is housed in a keyboard with 63
functions—26 alphabetic, 10 numeric, 4
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Zenith ZT-1 communication terminal.

cursor, and special function keys. Like
the Scanset, the ZT-1 is Bell-103 compat-
ible. It has a 300-baud modem, plugs into
any standard RJ-11C, 12C, or f3Cjack,
supports pulse dialing, has NTSC com-
posite video (RS-170 compatible) and
provides a serial 1/O from 110 to 2400
baud. In addition, it has an 8-bit
Centronics parallel port for printer
support.

Zenith has gone to a great deal of trou-
ble in the firmware to provide single-key
dialing, sign-on, and all the necessary
communication functions. The user can
change the terminal’s communication
parameters, including word size, parity,
and stop bits. Numbers can be added to
the 26-slot directory.

More Than a Game. Computer games
aren’t always games in the truest sense.
Two that we recently ran across are
Roots/M from Commsoft (665 Maybell
Ave., Palo Alto, CA 94306. Tel. 415-493-
2184) for $124.95, and Unit Conversion
Master from Mako Data Products (1441-
B N. Red Gum, Anaheim, CA 92806.
Tel. 714-632-8583) for $19.95. Both are
written to operate under CP/M and can
be used with virtually any terminal.

The Roots-M package is a unique pro-
gram designed to help you trace your
family tree. It comes with an extremely
well-written manual with illustrations
that not only explains the software but
describes genealogy in general.

The software works by using a series of
fill-in screens for entering pertinent
data—marital and blood relationships,

FOR MORE INFORMATION

For additional information on the products
mentioned here, contact the manufactur-
er directly:

Axlon Inc.,
170 N. Wolfe Rd.
Sunnyvale, CA 94086
408-730-0216

Equipment Product Marketing
20705 Valleyu Green Dr.
Cupertino, CA 95014
408-448-6111

Hewlett-Packard Corp.
3000 Hanover St.
Palo Alto, CA 94304
415-857-1501

|IE Systems Inc.
Box 359, 98 Main St.
Newmarket, NH 03857
603-659-5891

SKI Electronics
3134 Woods Way
San Jose, CA 95148
408-274-3131

Zenith Data Systems
1000 Milwaukee Ave.
Glenview, IL 60025
312-391-8181

letters, financial records, travel infor-
mation—anything you can find out
about your ancestors. The program uses
this data to generate a pedigree chart,
and draws relationships between individ-
uals, how families intertwine, and traces
all the vital statistics.

Roots/M is one of the best data-base
management systems we have seen, and
it is very easy to use. The authors have
provided numerous well-planned help
messages, and tips on finding out who
you really are.

The Mako Data Unit conversion Mas-
ter is primarily designed to work with the
Heath H-89 system, and uses its screen
attributes to good advantage. What
makes this package exciting is that you
can enter length, volume, acceleration,
mass, etc. in whatever units your originl
data is given and then determine the cor-
rect conversion to the units of any other
system (including cgs). Over 18,000 pos-
sible conversions are at your fingertips.
The package is not really a game, and it
strips away uncertainty when dealin
with unfamiliar units or unwieldy data.

The Axlon Ramdisk
offers 200-ns
access and 320K
bytes of storage
for Apples

and IBM PCs.
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HEATH/ZENIThH

A GIANT STEP AHEAD IN

Computer power, printer speed,
hard disk storage —-all in one system.

The three elements you need for smooth, rapid data handling
are together now in one Heath/Zenith system. For word
processing, business and financial applications, or custom
programming - this is the performance standard evolving in
computer technology. It's what you expect from a strong
partner.

All-In-One Computer

The heart of the system is the Heath/Zenith 83 Computer,
a complete, stand-alone unit with professional keyboard,
smart video terminal and 5%a-inch disk drive. It's easy to use
for people having little or no experience —yet it can also

run extended languages like BASIC, COBOL, FORTRAN
and Pascal.

The 89 comes with 48K bytes RAM, expandable to 64K.

it has two Z80 microprocessors, one for computer functions,
one for terminal functions. And three serial |/ O ports for
interface with printers and modem.

The video display features a 12-inch diagonal, high-
resolution CRT that's easy on the eyes. It displays up to
2,000 characters at a time, 24 lines (plus 25th status line)
by 80 characters, with full cursor control. Also 33 block
graphic characters for charts and graphs.

The heavy-duty keyboard follows standard typewriter format
for easy operator training. All terminal functions are pro-
grammable from keyboard or 1/O ports.

The 5%a-inch floppy diskette stores 100K bytes of infor-
mation and interfaces on line with the Heath/Zenith 67

Hard Disk System.

Winchester Disk System

The 67 Disk System features one hard disk and one
8-inch, soft-sectored floppy for total on-line storage of
10.782 megabytes {formatted). That's a huge data base.

The floppy is double-sided, double-density and can also
operate in single-sided or single-density modes, compatible
with standard IBM 3740 format.

The 67 features write-protect switches for both drives to
prevent accidental erasure of information. The average
access time of the hard disk drive is 70 milliseconds.

High-speed printer

The Heath/Zenith 25 Printer is a heavy-duty, high-speed,
dot matrix printer that gives you sharp, clear printouts. It
prints over 150 characters per second with whisper-quiet
smoothness.

The entire 95-character ASClII set prints in upper case and
lower case with descenders, in a 9 x 9 matrix. Also, 33 block
graphic characters let you create graphs and charts. All
functions and timing are microprocessor-controlled.

It uses standard edge-punched papers and features a
convenient cartridge ribbon for easy, no-mess replacement.

Heathki| "_--1""_)
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MICROCOMPUTERS—
SYSTEM PERFORMANCE

Versatile software and accessories

The Heath/Zenith System offers you a choice of operating
systems, including popular CP/M.

There are programs for word processing, business appli-
cations, and versatile utility functions. And the Heath User's
Group offers a library of over 500 low-cost programs for
home, work or play.

For your custom programs, Microsoft languages are avail-
able in BASIC (compiler and interpreter), FORTRAN and
COBOL. Or learn to write and run your own programs with
special self-study programming courses for Assembly,
BASIC, Pascal or COBOL.

Free demonstration awaits you at
your Heathkit Electronic Center

Pick the store nearest you from the list at right. And stop

in today for a demonstration of a Heath/Zenith system.

if you can’t get to a store, send for our new, FREE Heath/
Zenith Computer Catalog — with the latest, most advanced
hardware and software available. Write to Heath Co.,
Dept. 010-924, Benton Harbor, Ml 49022,

HEATH/ZENITH

Visit Your Heathkit Electronic Center*
where Heath/Zenith Products are displayed, sold and serviced.

PHOENIX, AZ

2727 W Indian School Rd
602-279-6247
TUCSON, AZ

7109 £ Broadway
602-885-6773

ANAHEIM, CA

330 E. Ball Rd.
714-776-9420
CAMPBELL, CA
2350 S Bascom Ave.
408-377-8920

EL CERRITD, CA
6000 Potrero Ave.
415-236-8870

LA MESA, CA

8363 Center Dr
774-461-0110

LOS ANGELES, CA

2309 S Flower St.
2°3-749-0261

POMONA, CA

1555 N. Orange Grove Ave.
714-623-3543

REDWOOD CITY, CA
2001 Middlefield Rd
415-365-8155

SACRAMENTO, CA
1860 Fulton Ave
916-486-1575
WOODLAND HILLS, CA
22504 Ventura Bivd.
213-883-0531

DENVER, CO

5940 W. 38th Ave
303-422-3408

AVON, CT

395W Main St (Rt 44)
203-678-0323

FT. LAUDERDALE, FL
7173 W. Broward 8ivd.
Plantation
305-791-7300
HIALEAH, FL

4705 W. 16th Ave
305-823-2280

JACKSONVILLE, FL
8262 Arlington Expwy.
904-725-4554

TAMPA, FL

4019 W Hilisborough Ave
813-886-2541

ATLANTA, GA

5285 Roswell Rd
404-252-4341
HONDLULU, HI

98-1254 Kaahumanu St.,
Pearl City
808-487-0029
CHICAGO, IL

3462-66 W. Devon Ave.
312-583-3920
DOWNERS GRDVE, IL
224 Ogden Ave
312-852-1304

Your strong partner

CIRCLE NO. 22 ON FREE INFORMATION CARD
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INDIANAPOLIS, IN
2112 E 62nd St.
317-257-4321
MISSION, KS
5960 Lamar Ave.
913-362-4486
LOUISVILLE, KY
12401 Shelbyville Rd
502-245-7811
KENNER, LA

1900 Veterans
Memorial Hwy.
504-467-6321
BALTIMORE, MD
1713 E Joppa Rd.
301-661-4446
ROCKVILLE, MD
5542 Nicholson Lane
3D1-881-5420
PEABODY, MA

242 Andover St.
617-531-9330
WELLESLEY, MA
165 Worcester Ave.
617-237-1510

DETROIT, MI

13645 W. Eight Mile Rd.

313-535-6480

E. DETRDIT, MI
18149 £. Eight Mile Rd
313-772-0416

HOPKINS, MN
161 Shady Oak Rd
612-938-6371

ST. PAUL, MN
1645 White Bear Ave
612-778-1211

BRIDGETON, MO
3794 McKelvey Rd
314-291-1850
OMAHA, NE

9207 Maple St.
492-391-2071

ASBURY PARK, NJ
1013 State Hwy 35
2081-775-1231

FAIR LAWN, NJ
35-07 Broadway (Rt 4)
201-791-6935
AWHERST, NY

3476 Sheridan Or
716-835-3090
JERICHO, L.1. NY

15 Jericho Turnpike
516-334-8181
ROCHESTER, NY
937 Jefferson Rd.
716-424.-2560
N_WHITE PLAINS, NY
7 Reservoir Rd.
914-761-7690
GREENSBORO, NC
4620-C W. Market St.
919-299-5390

CINCINNAT!, OH
10133 Springtield Pike.
Woodlawn
513-771-8850
CLEVELAND, OH
28100 Chagrnin Bivd
216-292-7553
COLUMBUS, OH
2500 Morse Rd
614-475-7200
TOLEDO, OH

48 S. Byrne Rd
419-537-1887

OKLAHDMA CITY, 0K
2727 Northwest
Expressway
405-848-7593
FRAZER, PA

630 Lancaster Pike
(Rt.30)
215-647-5555
PHILADELPHIA, PA
6318 Roosevelt Bivd.
215-288-0180
PITTSBURGH, PA
3482 Wm Penn Hwy.
412-824-3564
WARWICK, RI

558 Greenwich Ave
401-738-5150
DALLAS, TX

2715 Ross Ave
214-826-4053

FORT WORTH, TX
6825-A Green Oaks Rd.
817-737-8822
HOUSTON, TX

1704 W. Loop N
713-869-5263

SAN ANTONIO, TX
7111 Blanco Road
512-341-8876
MIDVALE, UT

58 East 7200 South
801-566-4626
ALEXANDRIA, VA
6201 Richmond Hwy.
703-765-5515
VIRGINIA BEACH, VA
1055 Independence Bivd.
804-460-0997
SEATTLE, WA

505 8th Ave. N.
206-682-2172
TUKWILA, WA

15439 53rd Ave. S.
206-246-5358
MILWAUKEE, WI
5215 W. Fond du Lac
414-873-8250

*Units of Ventechnology

Electronics Corporation i
the U S Prices. specifica-
tions and product avaiabihty
subject to change without
notice

CP-201R1



- Loran=C
A Marine Long Range
NavigationTool

by Ken Englert

Microprocessor technology lowers prices 20-fold and reduces
equipment size. Here’s how Loran-C pinpoints locations many hundreds
of miles from a coast line, plus an equipment buyer’s guide.
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Loran-C

IX the serious boating enthusi-

ast’s need for accurate navigation
when out of sight of a coastline with to-
day’s electronics, and you get a minor
miracle called Loran-C (Long Range Aid
to Navigation). And with equipment
prices down from $20,000 to under
$1000, you don't have to be a wealthy
yachtsman to enjoy its benefits.

Whatis Loran? Loran is a radio naviga-
tion system using land-based transmit-
ters and shipboard receivers to enable
anyone within reception range to easily
determine his position at any time, in any
weather. Loran C (other forms of Loran
have been phased out) provides a posi-
tioning accuracy of at least one-tenth of a
nautical mile. In addition, it offers a *'re-
peatability” (measuring how precisely
you can return to a given set of coordi-
nates) that's theoretically accurate to
within 50 feet.

Loran tranmsitter stations now blan-
ket virtually the entire North American
coastline, parts of the North Atlantic and
Europe (including most of the Mediter-
ranean), the North Pacific, and the Ca-
ribbean. Daytime range of a Loran-C
transmitter is about 1200 miles, while
nighttime coverage extends to an esti-
mated 2000 miles.

Loran’s usefulness is not restricted to
boating. It can prove invaluable for res-
cue work in the mountains or desert or
for recreation in remote areas—any-
place, in short, that involves the ques-
tion: *Where am 17"

How Loran-C Works. Loran operates
on the basis of a specific amount of time it
takes for a radio signal to travel between
any two geographical points. Although
travelling at the speed of light, radio
waves still require a finite and measure-
able time to traverse the distance be-
tween a given transmitter and a receiver.
To effect this, the Coast Guard maintains
a series of land-based transmitters that
broadcast Loran signals (at a frequency
of approximately 100 kHz). When
picked up by an on-board Loran receiver,
these signals can be processed into very
precise positional information.

The key to accuracy with Loran-C is
precise signal timing. A group or “'‘chain”

Fig. 1. A line of position (LOP) piotted
between two Loran-C stations.
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The Navidyne ESZ-7000 shows all navigation and
routing information simultaneously on a CRT dispiay.

of Loran transmitters works together in
an area and transmits signals that are in
exact gynchronization. The master sta-
tion of the group transmits nine pulses.
Simultaneously, the secondary stations
(there may be two to four secondary sta-
tions in any Loran chain) transmit eight
pulses at a slight interval after the master
signal, with each secondary station trans-
mitting in sequence. The on-board re-
ceiver is smart enough to recognize the
master and secondary signals and differ-
entiate between them (as well as those
Loran signals received from other parts
of the world) by unique frequency and
pulse characteristics.

The Loran-C receiving unit is broken
down into two sections: the actuai receiv-
er, whose job it is to pull the signals out of
the air and amplify them to a useful level,
and the computing section, whose func-
tion is to extract the data that tell the user
exactly where he is. The computing side
very precisely measures the arrival time
of each of the received signals (in micro-
seconds) from the master and secondary
station transmitters. It is the difference in
the arrival times between the master and
secondary signals that is used to calcu-
late your position in reference to those
transmitters.

This time difference (called TD) corre-
sponds to a hyperbolic line that describes
a specific unit of time lying between each
station. Different timies will correspond
to a different hyperbolic line. Each time-
difference line can be used by the Loran
operator as a navigation line af position
(LOP).

Here's how it works: Let’s assume a
master station at point M and a second-
ary station at poini W. as in Fig. i. Our
on-board receiver picks up ooth signais
and dispiays a digitai readout of the dif-
ferential 1ime intervai of ihe signals. We
take this numbet. calied « TD. and piot a
LOP corresponding 0 ihiai vaiue on a
chart with Loran time difference lines
overlayed on . Let’s say thal our coran
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receiver gives us a reading of 13370.0. Al-
though there are many points on our
chart that will correspond to the same
13370.0-microsecond time difference,
they will all be plotted along one line.
This line of position is similar to a line of
longitude or latitude. It differs in that it
is not perfectly straight, but hyperbolic
in shape. Also, it is located somewhere
between the two stations and, of course,
is restricted to the reception range of the
Loran signals.

Now. we still have not pinpointed our
exact location. All we have done is place
ourselves somewhere aiong a line on a
chart. This is like saying we are some-
where on Main Street. To be precise, we
need a cross-street reference. To find it,
we measure the time difference between
the master station and another secondary
station in the same Loran chain. This
time-difference reading places us on an-
other line (Fig. 2). Next, we observe
where the two LOPs intersect on our
chart. If our boat were to move in any di-
rection, the TD readings on the Loran
would chronicie our journey at any given
moment.

The Loran Signai. A pulse-coded low
frequency (LF) signal is used in the Lo-
ran-C system. Loran operates between
the frequencies of 90 and 1 10 kHz. with a
carrier frequency of 100 kHz. A low-fre-
quency band was chosen to take advan-

\‘5‘5‘lo
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Fig. 2. A secona reading referred to
a thirc statior. gives a cross reference.



Loran-C
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CYCLE ZERO
CROSSING TO BE
IDENTIFIED AND

TRACKED

tage of its stable and predictable propa-
gation characteristics and relatively long
range (typically, 800 to 1200 nautical
miles).

Each station in the Loran chain trans-
mits a series of pulses of specific number
and duration (a single Loran pulse is
shown in Fig. 3). The master and second-
ary stations in any Loran chain transmit
groups of these pulses and form a com-
bined Loran chain signal at a specific
GRI (Group Repetition Interval). The
master station signal requires 10,000 ps
for transmission, while each secondary
requires 8000 ps. The master station
pulse group is made up of 8 pulses with a
1000-ps spacing between them, followed
by a ninth pulse with a 2000-ps spacing
from the eighth pulse. Secondary station
pulse groups can be recognized by eight
pulses spaced 1000 us apart.

Figure 4 shows a typical Loran GRI
made up of one master and three second-
ary transmitter signals. Notice that the
pulses forming the first secondary station

LORAN-C CHAIN GRI

| |

signal, designated X, are not transmit-
ted until the master pulse group has com-
pleted its transmission. Similar time de-
lays place the second (Y) and third (Z)
secondary signals in their respective po-
sitions in the GRI sequence. At that
point, the master station begins to re-
broadcast its signal and the sequence is
repeated. The spacing between the pulse
groups varies according to the Loran re-
ceiver’s location within a given Loran
chain.

Figure 5 shows many lines of position
formed by plotting points where the TDs
of the received signals of M and X are the
same. By plotting a series of LOPs be-
tween the master and each of its second-
aries, we create a grid-like overlay on a
chart for the area of interest. This is the
actual Loran chart.

How a Loran Receiver Works. Now
that we have a good idea of how a Loran
system works and what the signal looks
like, let’s discuss how an on-board receiv-

Fig. 3. Composition of
a single Loran-C pulse.
(Courtesy Texas Instruments)

er recognizes, tracks and processes that
signal, using Texas Instrument’s TI-9000
as a representative model.

Figure 6 is a block diagram of the TI-
9000 receiver. An accompanying flow
chart shows the sequence of what is tak-
ing place inside the receiver.

The first thing that happens when you
switch the set on is that you trigger a sys-
tem self-check and a processing routine
called RESET. The RESET function has
four tasks to perform: (1) checking the
ROMs; (2) checking the RAMs; (3) ini-
tializing the RAMs for Broadband
Search; and (4) waiting for you to enter
the GRI for the Loran chain in your area
via the receiver’s front panel keyboard.

At the end of the initial RESET se-
quence, and before you enter your GRI
(an interval of approximately two sec-
onds), the receiver’s display will show all
“8s,” showing it is ready for operation.

After the GRI has been entered, the set
immediately goes into Broadband Search
and starts to look for signals from the

|7 MASTER SECONDARY SECONDARY SECONDARY MASTER
PULSES X PULSES Y PULSES Z PULSES PULSES
/\ AN A\ _\ A\
/ \ / \ /o A / \ / A\
e ey P L v PEEEEEE
rrerryred llllllll ||III L L L A rrririrri
e | mgeogm
. — ol Y ]
Tov Lf"gg:.E CHAIN COVERAGE
1000 uSEC
TDZ wl

Fig. 4. The received Loran-C signal Group Repetition Interval. (Courtesy Texas Instruments)
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Loran-C

master and secondary stations from your
selected GRI. The input into the anten-
na's preamplifier consists of a 100-kHz r-
f pulse train. The r-f power supply board
takes the 100-kHz signal, processes it
through a narrowband filter, and pro-
duces a digital output consisting of r-f
Out and Envelope (ENV) Out signals. (As
its name implies, the power-supply sec-
tion of the r-f/Power Supply Board also
takes the 11-to-16-V dc input and creates

Fig. 5. The actual Loran chart is a
grid-like overlay of LOPs.

the regulated +5, +15, — 15, and + 180
V dc output voltages which are required
in other parts of the receiver.) The r-f sig-
nals are fed to a sampling register on the
Processor Board. The Timing and
Strobing Board controls the sampling
register and serially shifts the output
data to the Communications Register
Unit (CRU), which is a part of the
microprocessor.

The microprocessor then processes the
data and identifies the master and sec-
ondary signals. (It is mandatory that the
master signal be found and used as the
starting point.) After the master is isolat-

N
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Datamarine's CDI remote steering indicator allows the
user to put his boat on course and then indicates
deviation from a straight line path.

ed, a broadband search identifies the sec-
ondary signals. If the secondary signals
are not found in the broadband search,
the process will be automatically repeat-
ed by starting over and looking for the
master. This process is called Back-
ground Search and is performed auto-
matically if the secondary signals are
missed.

The microprocessor is controiled by a
stored instruction program built into its
ROMs, and by the keyboard instructions
it gets from the operator. RAMs are used
by the microprocessor for data storage
and retrieval. The microprocessor also
cues the Timing and Strobing Board in
the generation of system-timing pulses.

After processing, the data output is

SRD’s CLX-85M gives digital reading
of distance to first waypoint,

bearing, distance off course,

and cruising speed.
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sent to the Display/Control Board,
where decoding takes place. The end
product—the Loran time-difference
reading—is shown on the receiver’s front
panel digital display.

Using a Loran-C Receiver. Operating
a Loran-C set is simple. For an illustra-
tiom, let’s again look at the Texas Instru-
ments Model TI-9000. It features a key-
board for entering data and selecting
navigational information. Once you un-
derstand it you can enter and recall navi-
gational information effortlessly.

The keyboard consists of 20 keys di-
vided into four functional groups (see
Table I).

Increasing Accuracy. Given a choice
of more than two TDs (up to four, de-
pending on the Loran chain), the opera-
tor can increase his accuracy by selecting
thase that assure the best possible posi-
tion determination. Three factors deter-
mine TD accuracy: the distance from the
transmitting stations, baseline exten-
sions, and TD crossing angles.

The distance from the stations is im-
portant because stations more than about
1200 miles away tend to be subject to
noise and the possibility of an added time
delay from sky-wave interference. (Re-
member, we are relying on the stability
and predictability of ground-wave recep-
tion for Loran-C accuracy.)

The baseline for a TD is a straight line
connecting the master and the secondary
stations. The baseline extension is
formed by extending this line beyond
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Loran-C

‘ POWER ON ’

SELF TEST
AND RESET

TABLE I—KEYBOARD LAYOUT
(Texas Instruments Model TI-9000)

ﬁata Entry Keys
0—9 Digit Keys

Enters numbers 0 through 9

i¢———  GRIENTRY

+/- Change Sign Key ’ 4
Makes it possible to enter a negative as well as a
positive number. BROADBAND

CLR Clear Key UPEE SEARCH
Clears or erases numbers in the display.

ENTR Enter Key

Instructs unit to enter the number seen on the display
into the internal computer’s memory.

Primary Operating Keys
GRI Group Repetition Interval Key
Allows operator to choose which Loran chain or group
of Loran transmitters they wish to receive signals J
from. A four digit code is used to select the proper
stations to “listen” for.
Automatic Key
Provides automatic display of up to 4 selected TDs.
(As this model can only display one TD reading at a
time, several TDs are displayed sequentially for 5
seconds at a time.)
D Time Difference Key
Can be used to “freeze” a particular time difference
reading for continuous display. This key is also
used to store and recall selected TDs.

AUTO STATION

FOUND ?

NO

3

BACKGROUND
SEARCH

| —

~

YES

Secondary Function Keys B SN NOEL hoe

MON Monitor Key MODE 1 NARROW BAND
Allows operator to select one of two codes in monitoring
Loran transmitting station performance.
MON-1—Indicates Signal-to-Noise ratio of the T
received signal. A reading of 999 is the -
highest and best. Readings below approximately COARSE ENVELOPE
670 indicate a poor signal. vope 2 [N _'_wine_a;_\_rgo
MON-2—Oscillator offset frequency. The number = 11
displayed indicates the number of cycles (out of a million 4
cycles) that the receiver’s internal oscillator is off fre-
quency. A number greater than plus or minus 30 indicates ; i,ﬁg"&“&%gf”"gs
your set will have to be adjusted. ‘

MODE Mode Key SSP CYCLE SELECTION

| mooe3 | —  Tele

Displays the 6-stage signal processing sequence of your
receiver and aids in acquiring a usable signal.

Special Function Keys l
TRK Allow the operator to override the signal selection
Q) process under certain adverse conditions to make an
_

otherwise unusable signal usable.

Fig. 6. Atright is a flow chart showing *
the sequence of events taking place
inside a receiver. A block diagram of

the Texas Instruments TI-9000 receiver
is shown on the opposite page.

AUTO TRK
MODE 4

MANUAL TRK
MODE 5

both stations. The significance of this
line is that the use of TD LOPs on or near
the baseline extension will adversely af-
fect your accuracy since a relatively large
distance will produce a relatively small
change in a displayed TD.

TD crossing angles (formed when two
TD LOPs cross on a chart) also affect ac-
curacy. Your reading will be most accu-
rate when the angle is 90°, and less accu-
rate the further you get from 90°.
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Selecting aLoran Receiver. Variety is
an understatement when describing all
the new models of Loran-C receivers
available today. Here are some guidelines
to help you make an intelligent selection.

For good precision, your Loran should
read-out in at least six digits. The dis-
plays themselves come in several basic
types including incandescent, fluores-
cent, gas discharge, LED, LCD, and
even a CRT. That choice is mostly sub-
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jective and should be considered with
your particular needs in mind.

Since you need two TD readings to de-
termine your position, a Loran that has a
dual readout is easiest to use. Less-expen-
sive models employ a single TD read-
out—alternating readings every couple
of seconds. Other single-readout models
display the last few digits of two TD
readouts (since the first few digits will
not change in a given area anyway).

POPULAR ELECTRONICS



Loran-C

ANTENNA
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Notch filters are important—the more
filters, the better. In Loran, electrical
noise interference is your mortal enemy.
A notch filter “notches out,” or reduces
noise to a manageable level. While all Lo-
ran-C systems have internal notch filters,
others have the additional flexibility of
external units on the control panel. The
latter are operator adjustable. The fixed
filters are set specifically for the predom-
inant interfering noise frequency in your
region. The adjustable filters are to help
compensate for noise interference when
cruising in other areas. A note of warning
when buying a model that features inter-
nal or fixed notch filters: Shy away from
mail-order or other out-of-the-area pur-
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chases, as the notch filters may not have
been set for the interfering noise frequen-
cies in your area. This can mean all the
difference between having a set you can
use and one you can’t. If you are plan-
ning long-distance cruising, you should
consider getting adjustable front-panel
notch filters. The additional external fil-
ters complement the noise suppression of
the internal filters and give you some
control over local noise conditions.

A remote or second station is not usu-
ally necessary on most boats, but models
are available that will drive a remote dis-
play if you have the desire or need.

Direct readout conversion from TDs
to latitude and longitude heads the list as
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the most welcome and useful feat that
some top-of-the-line equipment can ac-
complish. This feature is particularly
helpful in fringe ares where Loran lines
have not been fully plotted, or if a full set
of charts with Loran-C LOP overlays are
not on-hand.

Other new tricks that the more sophis-
ticated models can perform include:

® Calculating the speed and course
from your last position or waypoint.

e Estimating the time at a given speed
to your next waypoint.

® Registering the amount of error
(called cross-track error) in distance and
direction while traveling between two
waypoints.
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Loran-C

BUYER’S GUIDE—LORAN-C RECEIVERS

/" Manufacturer Price |No.of TD| Display Lat./Long.l No. of _] Ext. Steer l Inter- Compute\S\
and (s) (LOP) type readout waypoints | notch| R/L faces naviga-
Model ! Displays in memory | filt. ind. with tional

auto- data
| pilot
- I . A Ao ME— O Wag o N
Datamarine 27k 2 Gas X 8 | x X X -[ X
Navigator 4000 discharge
Digital Marine I
Electronics ’
Northstar 6000 3995 2 LED X 3] X | X X X I
Northstar 7000* | 5390 2 LCD X 120 X X | X |
Epsco C-NAV SX 2995 | 2 Gas X 8 X x X | x |
discharge |
Furuno 1795 2 LED 0 | x |
LC-200 MK-Il ' l l
LC-70 2795 | 2 LCD x 32 | x x x| x
Micrologic ML-2000N 1795 1 LCD X 10 X | x X |
ML-3000 2695 | 2 LCD X 200 x M 1 x X '
Mieco C-Master IV** 1895 | 2 i LCD 10 X X X |
Morrow Eagle | | |
LCS-4000 1095 2 LED 8 | X X |
LLC-4000 1995 2 | LED X 5 X X X
Navidyne ESZ-7000 4950 2 | CRT X 25 X X X X |
| Nelco Autofix 9000 1695 | 2 | Fluores- 30 X X X X |
cent i
Racal-Decca 1024 1295 2 Fluores- 5 X X X 4
| cent
Ray-Jefferson 260 795 2 Fluores- | 0
cent | |
' Raytheon |
Ray Nav 3000 1195 2 LED 0
} Ray Nav 6000 3995 2 LED X 1 1 x X X X
Ray Nav 750 2195 2 LCD X 50 X X X
Seatron 2000 895 3 Fluores- 0
| cent {
| Simrad TL-838*** 1495 2 LED X ‘
TL-856 2495 | 2 LED X 10 | x x X X
[ Si-Tex 717 2995 2 LCD X 58 X X X
757C 1995 2 LCD X 8 X X X
SRD Labs CLX-85 1995 2 LED X 9 X X X
CLX-95 2795 2 LED X 100 X | x X
Texas Instruments
TI-9000A 1295 1 Gas 0 opt.
| discharge
‘ TI-9000S 1495 1 Gas 1 opt. X
TI-9900 2495 2 Gas X 10 opt. X X X
Trimble 5A 2995 1 LCD X 1 X
50A 3695 | 1 LCD X 100 | x X X

*Displays up to 200 plain English messages. |
**Latitude/longitude converter optionai.

N ***Latitude/longitude connector w/nav. computer optional.

/ Datamarine International, Inc.

53 Portside Dr.
Pocasset, MA 02559

Digital Marine Electronics Corp.

(Northstar)

30 Sudbury Rd.

Acton, MA 01720
Epsco Marine

Westwood, MA 02090
Furuno USA
271 Harbor Way

Microtogic
20801 Dearborn St.
Chatsworth, CA 91311
Mieco
109 Beaver Ct.
Cockeysville, MD 21030

411 Providence Highway

So. San Francisco, CA 94080

MANUFACTURERS’ ADDRESSES

Morrow Seatron Marine Electronics
4740 Ridge Dr. N.E. 4312 Main St.
P.O.Box 7078 Philadelphia, PA 19127
Salem, OR 97303 Simrad, Inc.

Navidyne Corp. 2215 N.W. Market St.

11824 Fishing Point Dr.
Newport News, VA 23606
Nautical Electronics Co. (Nelco)
7095 Milford Industrial Rd.
Baltimore, MD 21208
Racal Decca
P.O.Box G
#1 Commerce Blvd.
Paim Coast, FL 32037
Ray-Jetferson
Main & Cotton Streets
Philadelphia, PA 19127
Raytheon Company
676 Island Pond Rd.
Manchester, NH 03103
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Seattle, WA 98107

SiTex

St. Petersburg/Clearwater Airport

P.O. Box 6700

Clearwater, FL 33518
SRD Labs
381 McClincey Ln.

Campbell, CA 95008

Texas Instruments

P.O. Box 405, MS3438

2501 S. Highway 121

Lewisville, TX 75067
Trimble Navigation

1077 Independence Ave.
Mountain View, CA 94043
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Loran-C
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Status Indicators

Photo at top shows location of controls and indicators on the
T1-9000. The diagram below explains the various digital readouts.

® Automatically plotting Great Circle
waypoints (navigators often prefer a
Great Circle route on long trips).

e Automatic sequencing of several dif-
ferent waypoints.

e Keeping an “‘eye’ on your boat when
you are anchored and sounding an alarm
if your boat drifts from its anchor.

e Keeping time on a precision 24-hour
chronometer.

® Indicating elapsed time.

External acessories can extend the use-
fulness of many Loran receivers, and the
list of options seems to be limited only by
the imagination. For example, a remote
analog steer-right/steer-left meter is
available on some models. One compa-
ny’s remote-course deviation indicator
not only indicates whether or not you are
on course, but will also trigger an audible
signal or light when you get within 0.5
nautical mile of your destination. Data-
marine’s small Course Deviation Indica-
tor is designed into a round, waterproof,
bulkhead-mounted case that permits use
where it may be subjected to sea spray
and waves.

One of the most interesting in the list
of Loran-C add-ons is a chart recorder. It
uses output data from some Loran re-
ceivers to drive a plotter that charts a
permanent record of where you have
been sailing. Its real value becomes obvi-
ous when you use it to literally steer your
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boat down a pre-drawn line on a marine
chart. Other manufacturers use a CRT
display instead of chart paper to produce
an electronic video plotter. Data output
from any Loran model can be used to
turn your receiver into an electronic
First Mate that can issue commands to
your auto-pilot.

If the idea of your pilot “talking’ to
your auto-pilot makes you feel left out, be
not jealous, O Brave Mariner. Texas In-
struments has an option to lend vocal
cords to its Model TI-9900. Using a
speech synthesizer, the TI-9930 audibly
reports your position periodically, your
elapsed time from system turn-on, the
speed, range and bearing to your next
waypoint, the time to go to next
waypoint, cross-track error, the signal-
processing status of the Loran, what
waypoints have been stored in its memo-
ry, and any Loran transmitter problems.
It will also caution you about marginal
signal reception, and warn you when
prompt action must be taken.

Finally, the Northstar 7000 Loran,
from Digital Marine Electronics, sports a
real sense of humor in its memory bank.
Instead of diplomatically calling to the
attention of the operator that he or she
has made an error, the 7000 display reads
out “Baloney” or “No Way Jose.” You,
of course, can make the receiver walk the
plank. o

SAVE!)

MONEY o TIME e FREIGHT

QUALITY STEREO EQUIPMENT
*AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY,
FACTORY SEALED CARTONS—
CUARANTEED AND INSURED.

;{ SAVE ON NAME BRANDS LIKE:

PIONEER JVC
KENWOOD TEAC
MARANTZ SANSUI
TECHNICS SONY

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL—-FROM

illinols audio

BANK CARDS ACCEPTED
12 East Delaware
Chicago, linois 60611

312-664-0020

800-621-8042 ‘

CIRCLE NO. 24 ON FREE INFORMATION CARD

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin ET-82.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034
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Special Focus

on

Home Energy Saving

New ‘‘Vacation'’' Thermostat,

Set to Just Above Freezing,
Saves Heating Costs

by Tom Fox

AVE you ever planned to take a
winter vacation or a weekend ski
trip and wondered what to do about the
wasted heat in your home while it is va-
cant? Obviously, you cannot shut off
your furnace because a freeze might

48

cause your waterpipe to burst. So you
set your thermostat (o its lowest point,
typically 54°F, as any energy-conscious
person would. But you still waste ener-
gy since water doesn’t freeze until the
temperature reaches 32°F. Here's how

AmericanRadinHictaory Com

to lower your thermostat further, to
just above freezing, and perhaps save
twice as much on your energy bill as
compared to the 54°F setting. (See the
Table at the end of this article for com-
parative savings.)

A True Energy-Saving Thermostat.
A new temperature-sensing reed switch
is the basis for design of the energy-sav-
ing thermostat. It can be reliably preset
to a temperature between 35° and 40°F
and requires only the simplest type of
support circuitry. Moreover, no cali-
bration whatsoever is needed.

The first step in wiring the energy-

POPULAR ELECTRONICS
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Fig. 1. Wiring of thermostat circuit when it is
less than 375 mA (A) and mcre than 375 mA (B).
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normally open contacts (Potter &
Brumfield KASAY-24VAC or Guardian
1310-4C-24VAC or equivalent)
R*—12-W (or more) resistor (see text)
S1—Spst switch (dpdt for 3-wire heating
control system)(see text)
S2—Freeze sensor (MCI TS-5B19)

K1—24-V ac (75 ohms or more) relay, 2-A

PARTS LIST (Fig. 1)

Misc.—Thermostat wire, solder, labels,
screws, etc.

Note: The following is available
from Magicland Electronics, 4380
S. Gordon, Fremont, Ml 49412: MCI
TS-5B19 freeze sensor (trip point

quaranteed by MCI to be between 1°

and 7°C) at $6.25 each, postpaid,
via first class mail. Also
available are the TS-5B19A (trip
point 38°F £2°F), TS-5B19L (trip
point 35°F £2°F), and TS-5819H
(trip point 42°F 1 2°F) at $9.85
each,postpaid.

saving thermostat into your heating
system is to find out how much current
flows through your present thermostat.
You can look up this information, but
it’s preferable to take measurements.
To measure the current, you will
need an ac milliammeter that can read
to 1000 mA. Disconnect the two wires
from your thermostat and connect the
meter's leads to these wires. Make a
note of the current. If it is less than 375
mA, only a spst switch and a tempera-

ture-sensing reed switch are required to
make a complete energy-saving system.

Now measure the resistance of your
thermostat’s heat anticipator. With the
wires to the thermostat disconnected,
set the thermostat as high as it will go,
making sure the contacts close. Con-
nect an ohmmeter across the thermo-
stat’s terminals and make a note of the
measured resistance. This resistance we
will call R1.

Figure 1A shows how to add an ener-

gy-saving thermostat to a furnace that
requires less than 375 mA of control
current. Be sure to use # 18 thermostat
wire when making connections. Locate
switch S/ near your present thermostat
and label it NORMAL when it is closed
and ENERGY-SAVING when open. The
temperature-sensing reed switch, S2,
can be mounted either next to the old
thermostat or in an area of the house
where freezing could be especially dam-
aging while you're away.

? / ITZ
!

% SPARK
GAP
r

Most, but not all, oil and gas furnaces use
low-voltage (24 V ac) thermostat control
systems. Figure A shows a simplified wir-
ing diagram of a typical oil-fired furnace.
T1is a24-V transformer and TH1 is a low-
voltage thermostat with an adjustable
heat anticipator (resistance A7). Relay K1
has normally open contacts and a 24-V ac
coil. The oil-pump motor and ignition
transformer T2 lead to the spark gap. (Nu-
merous safety-related circuits and com-

ponents of the furnace are not shown.)
The operation of a typical oil-fired fur-
nace is simple. When the temperature of
the thermostat drops below its setting, the
contacts close and 24 V ac is applied to
K1’s coil. With its coil energized, K71 pulls
its contacts closed and line voltage is ap-
plied to the motor and T2. The motor M1
then starts pumping oil, while T2 steps up
the voltage to between 10,000 and 12,000
V. The high voltage from T2’'s secondary

| o

T
"n7y
AC

24v -—-‘——wvwm—-z
RI
Li

THI

Loo ¥

causes a spark and the oil ignites. Not
mentioned are the many safety-related
circuits such as flame detector, oil-over-
flow detector, overheat controls, etc.

A grossly oversimplified wiring diagram
that is typical of either a gas or oil furnace
is shown in Fig. B. Here L1 is either a 24-V
relay or control-valve operator. T1 and
TH1 are exactly the same as before. (For
simplicity, the furnaces'’s other electrical
parts are not shown.)

AUGUST 1982

AmericanRadioHistory Com

49



-

B .=

The operation of the device is simple.
When S/ is closed, the circuit operates
exactly as it did originally—S2 is by-
passed and only thermostat THI con-
trols the valve operator LI. When S/ is
in the ENERGY-SAVING position, S2
controls L/ because THI’s contacts
will always be closed in the temperature
range of interest, which is 35° to 40°F.

If you find that more than 375 mA
normally flows through your present

thermostat, it is best to have S2 control
a relay instead of controlling L7 direct-
ly. This insures a long life for S2. The
relay will then control LI. Figure IB
shows a suitable circuit for this.

In addition to relay KI, Fig. 1B
shows optional resistor R * Thisisa 12-
W or larger unit whose resistance is
equal to that of the thermostat's heat
anticipator R/. (R* limits LI’s current
to the same value it was originally. R*is

———y

S

%

ENERGY
SAVING

T - &
T0 ==t
FURNACE NORMAL THI

Fig. 2. Wiring for a three-wire
thermostat system when current
is less than 375 mA.

Hzv |
AC

L -
HEATER

Fig. 3. Freeze-proof
electric heater control.

K1—6-V ac (12 ohms or more) relay, 5-A
normally open contacts (Potter &
Brumfield KASAY-6VAC or
equivalent)

K2—120-V ac power refay, 15-A contacts
(Potter & Brumfield PRD1AYO-120VAC
or equivalent)

PARTS LIST (Fig. 3)

S2—Freeze sensor (MCl TS-5B19. See
Parts List for Fig. 1)

T1—6.3-V ac transformer

Misc.—Electric heater (see text),
electric plug, # 14 wire, solder
screws, etc.

i
MIN?!
£ BUZZER
o +M
St
Bl
9v

Fig. 4. Circuit for an audible
frost-alert system.

- A1—9-V solid-state mini-buzzer
(Sonalert)
B1—9-V battery

PARTS LIST (Fig. 4)

S1—Spst switch (optional)

S2—Freeze sensor (MCl TS-5B19L. See

Parts List for Fig. 1)
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probably not needed in most systems
and its use is optional. To be on the con-
servative side, however, it it recom-
mended that R * be placed in series with
Ll)

When connecting K1 to the furnace’s
circuit, make sure you use #18 thermo-
stat wire. Mount K/ in the same general
area as the furnace’s other electrical
parts. As before, label S/ NORMAL
when closed and ENERGY-SAVING
when open. Relay K/ can be any type
having a 24-V ac coil that draws less
than 375 mA and has normally open
contacts with a 2-A or higher rating.

Now, with S7 in the NORMAL posi-
tion, only THI controls K 1. The reason
is that S$2's contacts are only closed
when the temperature approaches
freezing—which we assume never hap-
pens when S/ is in the NORMAL posi-
tion (except for a power outage or fur-
nace failure). With S7 in the ENERGY-
SAVING position, TH1 is disconnected
from the circuit and only §2 controls
K1. When K1 coil is energized, its
contacts are pulled closed. 24 V is ap-
plied to L1 and the furnace starts up.

The wiring diagrams shown in Fig. 1
pertain to 2-wire heating thermostat
circuits as well as most newer types of
heating/cooling thermostat circuits
with 3, 4 or 5 wires. However, if you
have a 3-wire, 24-V ac heating thermo-
stat (rare today) that controls less than
375 mA, you can’t use either circuit.
But, don't despair! You can easily con-
struct an energy-saving thermostat. See
Fig. 2. The only significant change
from Fig. 1A is that a dpdt switch is
used instead of the spst type.

The best place to mount the tempera-
ture-sensing reed switch is close to your
present thermostat. In addition to
economizing on wire, this location will
probably save the most energy sinceitis
usually centrally located. Be careful,
though! While the furnace will keep the
area in the vicinity of the sensor well
above freezing, some critical regions,
usually located near an outside wall,
may fall below freezing on a bitter cold
night.

To be on the safe side, locate $2 in a
critical area. A good place would be
near a water pipe that has caused trou-
ble in the past