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TEN-TEC SUPER RIG IS READY. For every band, every band
condition. With the latest in solid-state hf technology, the latest
in features. To make communications easler, more reliable —
super.

OMNI-C

The new model in this famous series. With new coverage and new features
to make it better than ever!

All 9 HF Bands. From 160 through 10 meters, including the new 10, 18
and 24.5 MHz bands. Coverage you can live with—for years and years

3-Mode, 2-Range Offset Tuning. Offset the receiver section or the
transmitter section or the entire transceiver! In 2 ranges: +500 Hz or +4
kHz. For complete flexibility in fine tuning. 2 DX work. or net operations.
Seven Response Curves. Four for SSB, three for CW With new
switching to select the standard 2.4 kHz filter, optional 1.8 kHz SSB filter,
500 Hz or 250 Hz CW filters, and standard 450 and 150 Hz CW active
audio filters. Up to 16 poles of i-f filtering plus audio filtering to handle any
situation.

Built-In Notch Filter and Noise Blanker. Notch is varable from 200
Hz to 3.5 kHz with a depth of mare than 50 dB. New noise blanker reduces
ignition and line noise th standard equipment

**Hang” AGC. New, smoother operation.

Super Specs. Optimized sensitivity—a balance between dynamic range
and sensitivity (2 uV on 160 to 0.3 uV on 10 meters) Greater dynamic
range: better than 90 dB. And a PIN diode switchable 18 dB attenuator
200 watts input on ali bands! 100% duty cycie on all bands for up to 20
minutes.

Super Convenient. Built-In VOX with 3 up-front controls. Buiit-In PTT
control at front and rear jacks. Built-In Zero Beat switch puts you on exact
frequency. Buik-In Adjustable Sidetone with variable pitch and level.
Adjustable ALC for full control from low power to full output. 2-Speed
Break-In, fast or slow speeds to fit operating conditions. Built-In Speaker
eliminates desk clutter. Automatic Sideband Selectior —reversible

Super Design. All Solid-State and Broadbanded —from the pioneer,
Ten-Tec. Modular plug-in circuit boards. Functional Styfing with convenient
controls, full shielding, easy-to-use size (5%"h x 14%"w x 147d)

Super Hercules Companion. Styled to match, plus separate receiving
antenna capability, plus transceiver front panel control of linear's
bandswitching (one knab does it all}

Full Accessory Line including filters, remote VFO, power supplies,
keyers, microphones. speech processors, antenna tuners—all in matching
color

Model 546 OMNI-Series C.... $1189.

Experience SUPER RIG at your TEN-TEC dealer, or write for full detaiis. II.I

NEW TEN-TEC
 OMNI-C 9 Band Transceiver+ HERCULES Solid-State KW Linear

HERCULES

Amateur Radio's first full break-in solid-state kW linear ampbfier. With the
reliability you'd expect from the pioneer in high-power solid-state
technology— TEN-TEC.

All Solid-State. No tubes. Instead. HERCULES uses two 500-watt push-pull
solid-state amplifier modules with an output combiner. Super solid.

Broadband Design. No knobs, no tuning. From the pioneer, TEN-TEC. For
fast, effortless changing of bands. Super casy.

Automatic Bandswitching when used with OMNI ({the OMNI bandswitch
also controls HERCULES bandswitching through a motor driven stepping
switch). Super convenient

Fultl Break-In. HERCULES puts the conversation back into high power CW
operation—you can hear between every character you send

Full Coverage. 160 through 15 meters plus four “AUX" positions for 10-meter
conversion by owner and future band additions

Full Gallon. 1000 watts input on alf bands, 600 watts output. typical. Built-in
forced-air cooling Driving power. 50 watts, typical. Adjustable negative ALC
voltage. 100% duty cydle for SSB voice modulaton, 50% duty cycle for
CW/RTTY (keydown time: 5 minutes max) Continuous carmier operation at
reduced output.

Full Protection. Six LED status indicaiors continuously monltor operating
conditions and shut down the amplifier whenever any one exceeds sef fimits
{the exciter autormatically bypasses the amplifer under amplifier shut-down for
barefoot operation). The six parameters monitored are: 1) overdrive; 2) im
proper control switch setting; 3} heat sink temp.; 4) SWR; 5) overvoltage/over
current, 6) rf output balance. Two meters monitor collector current, voltage, and
forward/reverse power. And a highly effident automatic fine voltage correction
drcuit {patent applied for) eliminates the need for selecting transformer taps.
prevents applying too high a voltage to fina amplifier devices, becomes
operative under low line conditions

Super Power Supply. Provides approximately 45 VDC @ 24 amperes,
operates on 105/125 VAC or 210/250 VAC. Tape wound fransformer and
choke reduce weight (50 Ibs.) and size {7%'h x 15%"w x 13%"d}. Separate
enclosure.

Super Styling. Designed to match OMNI, the HERCULES has the same
height as OMNI, plus matching bail and matching colors The front panel is
simplicity in itself with two push button switches {power and mode) plus two
knobs {meter and bandswitch), and a “black-out” monitor panel (when unit is
off, ieters are unobtrusive}. Amplifier size is 5%"h x 16"w x 15%"d.

Model 444, HERCULES amplifier & power supply.... $1575.

TEN-TEC Xt

SEVIERVILLE, TENNESSEE 27862
EOPORTSTIH LINCALN AVE . CHICAGD, L. ddask



Rack Attack from DenTron

Components are the latest in communication systems adapting to your stations’ needs. The DTR-3KA and DTR-12001. are e?uippe'd
with heavy-duty handles for easy rack mounting and rack brackets that can be easily removed, The DTR-1200L linear amplitier pro-

vides 1200 watts SSB and 1000 watts CW input contlnuous duty. It features large 3% * shadow box, back |1t meters for easy reading,
and tuned Input for compatibility with solid state or tube transceivers. The DTR-3KA antanna tuner handles a full 3KW PEP. it
features a built in 2KW dry dummy load with thermostatically controiled forced air ¢oaling, a remote sensor box to insure meter
accuracy and 50 OHM impedance. Component racks available at your DenTron Dealet,

DTR-1200L Linear Ampilifier

Frequency Ranges; FCC Type Accepted
80 Meter Band 3.45 - 4.6 MHz Size: BY% " Hx 17" W x 13° D (19" W with
40 Mefer Band 6.00 - ‘9.0 MHz rack brackets)
20 Mefer Band  10.00 - 18.00 MMz Welght: 46.pounds
15 Meter Band 2095 » 23.50 MHz
Mod i te US;BExl?S(‘)igt g\?vd%TrY STV
0des: 3, GV, A i t i
}l;ower g‘;’“*; ;gﬂd W; 3&8’51’0(}08%“{41 W DTR-3KA Antanna Tuner
owgr Reguirements; 117 VAG 50/80 Hz: Frequency Coverage: 1.8 - 38 MHz continubus
RF Drive Power: 150 Waitts maximum and 85 watts Buiit in 2 KW PEPgDu'm'my Load - Forced Alr Cooled
minimum for 1 KW DC input. Jnput Impedance: 50 ohms (Resistive) to transmitter
DC Plate VO"EQG: idla e 2300V appmximate . Antenna Inputs
Duty Cycle: 100% SSB. CW, RTTY, SSTV Coax 1, 2 & 3 - unbalanced—may range from a few
fnput ‘m edance: 50 Ohms nominal ohms to Py high lmpedance
input VSWR: 1.5 to 1 average Long wire ~ipw to high impedance
Qutput impedance:; 50 Ohms nominat Balanced line - 75-660 ohms
Antenna load VSWR: 2 10 1 maximum Powsr Capability: 3000 watts P.E.P.
ALC: negaltlve'going, adjustable trom front Wattmeter: 200 watts forward
ane ! ! 2 tt d
IMD - greater than 30 db down oo fenrd
Harmonics - greater than 40 db. down Accuracy: + 5% y
Switchable 12VOC accessory output voltage Remote sensor box
Multimeter: _ 3%” backlit meters
Plate Voltage G - 3000VDC Dummy Load: with manuai or automatlc forced air
Plate Current 0 - 500ma. ! cooting.
Relative Qutput _ Adjustable Integral 3KW Balun
Front Pane| Plafe Voitage Switching

Spurious Emissions:

Denlron_

Radio Co., Inc

1605 Commerce Drive
Stow, Ohio 44224
(216) 688-4973




THIS MONIH’S

HORIZONS

The Electronic ’80s.

There’s an old, old expression that
goes, “You ain’t seen nuthin yet,”
which, while not in preferred
grammar, certainly says what
needs to be said about our elec-
tronic progress in the past few
years. The future will be even
harder to keep up with, as manu-
facturers begin to reap the benefits
of the research that is under way
right now. There’s a phenomenon
called a learning curve in industry
— the more you produce, the
more you learn how to produce,
which leads to more production,
and so forth. Author Blakeslee is
right in the thick of all the action in
the electronics industry, and has
shared some observations with us.
The only problem is, things are
happening faster than he can
write about them. Better read his
article on page 12 before it be-
comes out of date!

The Novice Experience

Last month, Jeff told about the
Amateur Bug and how it finally bit
him after years of resistance. This
month, he spells out some of the
consequences, such as an infec-
tion that leads to a ringing in the
ears — a ringing called Morse
code. Try page 28.

Ham Radio Techniques

Bill's suggestions for the month of
October include some ideas about
record-keeping, a multi-band
dipole, a loop-dipole, a neat

2 [:E:] October 1980

balun, and a bit of analysis of the
ZL-special antenna from New
Zealand. It’s easy to take, and also
good for you!

Time Warp QSL?

A QSL card with a postmark be-
fore the contact was made? You
gotta be kiddin’! It has happened,
and there is an explanation {there
always is), which WAZANU pro-
vides on page 38.

DXer’s Diary

Some call it luck, but Bob’s diary
this month shows that it takes a bit
more than that. Put on that spare
set of headphones over there, and
listen in as he runs through some
tricks and mental gymnastics to
catch one that he still needs a card
from. Tune the bandspread dial to
page 42.

Liven Up Those QSOs

Are you caught in the tide of
QSOs that all sound the same . . .
Name, weather, QTH, RST,
goodbye? Still writing everything
down? Don't give up. You're on
the way to improvement, even if
you can'’t see it just now. Here’s a
chat with a newcomer about this
very common problem, and a few
tips on how to make those QSOs
memorable. You can eavesdrop
on page 46.

Using That
Surplus Meter

How many times have you been
turned off from building that latest
project when you saw the price of
a new meter? Especially when the
meter called for cost as much as
all the other parts combined! Well,
there’s hope for all you new
homebrewers. It’s a simple trick —
known and used by thousands of
old-timers, but not often found in
today’s Amateur literature. Read
how easy it is to put that beautiful
surplus “bargain” to use, starting
on page 49.

Ham Radio
Provides Guidance

Hams are noted for their willing-
ness to help other hams, and nu-
merous beginners have praised
their friendly mentors for the ad-
vice and time so freely given. It is
no surprise, then, that a young
would-be equestrian, with help
from friends and parents, found a
ham who was more than happy to
provide communications for a
very important event. It’s a touch-
ing and beautiful story, and you
can read it on page 52.

The Cover

Satellites, Microprocessors, Inte-
grated Circuits, Digitized Tele-
vision transmission — these are
only samples of what is in store for
Amateur Radio in the next few
years, and our cover catches the
excitement of being part of the
Electronic 80s. Original painting
by Tom Broscius, WA2RWA.

HAM RADIO HORIZONS October
1980, Volume 4, Number 10. Pub-
lished monthly by Communications
Technology, Inc., Greenville, New
Hampshire 03048. Telephone (603)
878-1441. Second Class Postage paid
at Greenville, New Hampshire and at
additional mailing offices. ISSN
0147-8818.

Subscription price: Domestic, one year,
$12.00; two years, $20.00; three
years, 327.00. Canada and World-
wide, one year, $12.00; two years,
$22.00; three years, $30.00, payable
in United States funds.

Subscription inquiries and changes
of address should be directed to Ham
Radio Horizons, Greenville, New
Hampshire 03048. Please include ad-
dress label from most recent issue if

possible.




exciting new ideas from the
world’s leading manufacturer of
amateur radio accessories

NEW MFJ/BENCHER
Keyer-Paddle Combo —
“The Pacesetter”

, MFJ-422X Keyer only

e $697%,

The best of all CW worlds a deluxe
MFJ keyer in a compact configuration
that fits right on the BENCHER iambic
paddle! And you can buy the combination or
Just the keyer to fit on your BENCHER.

New MFJ keyer — small in size, big in.

features. Curtis 8044 IC, adjustable weight
and tone. front panel volume and speed
controls (8-50 wpm). built-in dor-dash
memories, speaker, sidetone, and push-
button selection of semi-automatic/tune or
automatic modes.

Ultra-reliable solid-state keying: grid-
block, cathode and solid-state transmitters
(—-300 V. 10 mA max: +300 V, 100 mA
max). Fully shielded. Uses 9 V battery or
optional AC adapter ($7.95 +$2)
Beautiful functional engineering. The
keyer mounts on the paddle base to form a
small (4% Wx2%H x S%"L) attractive com-
bination that’s a pleasure to look at and usc.
The BENCHER paddle is a best seller.
Fully adjustable; gold-plated silver contacts:
lucite paddles; chrome plated brass: heavy
steel base with non-skid feet

NEW MFJ 4 & 8-Band Mobile Shortwave Converters

. B
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- BIORTWAYE CONVERTER

MFJ-304 $5 (+$4)

Another MFJ ‘‘first,”’ these low cost
mobile SWL converters pmvnde new excite-
ment and variety for your driving/listening
pleasure.

Two models to choose from. The 4-band
*‘World Explorer I'* (MFJ-304) offers com-
plete /9, 25, 31 and 49 meter coverage (the
most popular HF bands due to their distance
capabilities at various times of the day and
year). Hear countries from Europe, Africa,
Middle East, Asia, the Islands, North and
South America. The 8-band ‘*World
Explorer [1'* (MFJ-308 adds /3, 16, 4/, and
60 meter bands) for even greater listening
variety.

Compact and sensitive. The 4-bund model

MFJ-308 $7 Mc)

measures just S%W x 1%H x 4D o fir
anywhere in your vehicle (the 8-band version
is just 1” widerand 1” deeper). Two dual-gate
MOSFETS give these converters excellent
sensitivity and selectivity when combined
with your autoniotive receiver.

Easy to use, easy to install. Push a converter
button to choose the band, tune in stations
with your regular car radio. To install, just
plug the car antenna into the converter and
insert the converter cable into your car radio
antenna jack; connect the power lead to 12
VDC.

Listen to the world on the road. Get the
new MFJ mobile SWL converters — **World
Explorers I & 11."

NEW MFJ Active CW/SSB/Notch Filters

MFJ-722
$69?3
{+39)
MFJ-723
$49:
(+54)
Two new super-selective filters. The new
MFJ-722 *Optimizer’" offers razor sharp,
no-ring CW filtering with switch-selectable
bandwidths (80, 110, 150, 180 Hz centered
on 750 Hz). steep-skirted SSB filtering, anda
200-3000 H: tunable 70 dB noich filter.
The 8-pole (4-stage) active 1C filter gives
CW performance no tunable filter can maich.
(80 Hz bandwidth gives —60 dB response
one octave from center and up to 15 dB noise
reduction). The 8-pole SSB audio bandwidth

is optimized for reduced sideband splatter and
less QRM (375 Hz highpass cutoff plus
selectable lowpass cutoffs at 2.5, 2.0, and
1.5 kHz. 36 dB/octave rolloff). Size: 5x2x6".
New model MFJ-723 is similar to the 722
but is for CW only. has a 60 dB notch tunable
from 300-1200 Hz, and measures 2x4x6".
Other models: MFJ-721. $59.95, like 722
but less notch: MFJ-720, $39.95, like 723
but less notch.

Versatile, all models plug into the phone
jack. provide 2 watts for speaker or can be
used with headphones. All require 9-18
VDC, 300 mA max (or 110 VAC with
optional AC adupter at $7.95 +82).

Enjoy pleasant listening and improved
readability with one of these new MFIJ
filters.

NEW MFJ “Dry” 300W & 1KW Dummy Loads

MFJ-262 MFJ-260

$4973, $26(+54)

Air Cooled, non- mcluc tive 50-ohm resistors
in perforaled metal housings with SO-239

NEW MFJ Shortwave Accessories

MFJ-1020

$79M., 1
s [sss)

MFJ-1040 Recelver Preselector
Boosts weak signals, rejects out of hand
signals, reduces images. Covers | .8-54 MHz
with up to 20 dB gain from low noise
MOSFET circuitry. Works with 2 antennas
and 2 receivers (even XCVRS to 350W
input).

Built-in 20 dB attenuator prevents receiver
overload. Also includes auto-bypass. delay
conurol, PTT jack. Operates on 9 V battery,

9-18 VDC, or 110 VAC with optional AC
adapter, $7.95 +82.

Model MF J- 1045, $69.95, is the samie less
attenuator, bypass. delay. PTT. 1 antenna &
] receiver.

MFJ-1020 indoor Active Antenna
*“World grabber,” rivaling or exceeding
reception of outside long wires.

Unique tuned circuitry with amplification
minimizes intermod distortion, improves
selectivity, reduces noise outside the tuned
band. even functions as a preselector with an
external antenna. Cavers 0.3-30 MHz in 5§
bands. Telescoping ant.; tune, band. gain.
on-off-bypass: Uses 9 V b1llery 9-18 VDC,
or 110 VAC. with optional AC adapter at
$7.95 +3$2. 5x2x6".

connectors; both rated to full load for 30
seconds; de-rating curves to 5 minutes
included. Just right for tests and fast tune up.
Low VSWR. 300W: |.1:1 max to 30 MHz.
1.5:1 max. 30-160 MHz. 1 kW: ) .5:1 max to
30 MHz. MFJ-260 (300W) is just
2%Ax2%x7" MFJ-262 (1kW) is 3x3x13".

TO ORDER PRODUCTS, CALL TOLL FREE

800-647-1800 @

For tech. info., order or repair status, or calls

outside continental U.S. and inside Miss.,

call 601-323-5869.

e All MFJ products unconditionally guaranteed
for one year (excepl as nated)

® Products ordered from MF] are returnable
within 30 days for full refund (less shipping)}

® Add shipping & handling charges in amounts
shown in parentheses

Write for FREE catalog, over 60} products
ENTERPRISES
INCORPORATED

Box 494; Mississippi State, MS 39762
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Even ' A< Si-NALL printclearly
wﬂh aHAL
Demodulator.

ST-5000 Demodulator $239.00

ST-6000 Demodulator $659.00

e weman abe  masn

Pulling in weak or distorted signals
with a HAL Demodulator is no problem.
Even if the band is crowded.

With high-gain, wide-bandwidth limit-
ers and extremely linear active detector
circuits, both the ST-6000 and ST-5000
Demodulators convert RTTY tones into
strong, readable signals that display
bright and clear.

Both the ST-6000 & ST-5000

offer these features:

Internal Loop Supply e Internal AFSK
Generator with CW |D Tone e Internal
Tuning Indicator e Autostart Motor
Control e Line/Local Loop Control ® TTY
Machine Compatibility ® RS-232 type
DATA Interface @ “High” or “Low™ Tones
® 120/240, 50/60 Hz Power ¢ Normal/

Tones necessary for transmitting RTTY
are conveniently generated and receive
filters and transmit tones are accurately

Reverse Switch ® 170 and 850 Shift
e Active Discriminator ® Metal Cabinets
for RF Shielding.

set and matched to assure on-the-money

fransceive operation. Special Features of the ST-6000;

Mark-Hold e Antispace e Automatic
Threshold Control (ATC) e Decision
Threshold Hysteresis (DTH)  Keyboard
Operated Switch (KOS) e MIL-188and
CMOS Data Interface ® Oscilloscope
Tuning Indicator e Crystal Controlled
AFSK Tones ® Active Input

Bandpass Filter e Pre-Limiter AGC

¢ Three Shifts (170 - 425 - 850)

Write or give us a call. We'll be glad to send you our new RTTY catalog.
HAL COMMUNICATIONS CORP.

Box 365
Urbana, Illinois 61801 For our European customers, contact: Richter & Co. D3000
217-367-7373 Hannover 18 |.E.C. Intereico, 6816 Bissone/Lugano ¢ Radio

Shack Ltd., London NW6 3AY e Erik Torpdahl Telecom, DK 3660
Stenlose Denmark

4 m October 1980 More detalls? Ad Check page 78.
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;f [ usually like to keep this page a bit on the upbeat side, pointing out
"7 some of the fun things to do in Amateur Radio, or applauding some
of the successes scored by our service. Most of the time it's not hard to find
something on the brighter side to talk about.

Once in a while, though, something comes along that frosts me to the point
that I have to say something about it. The latest incident is but another link in a
chain of creeping bureaucracy that will adversely affect our way of life.

The incident that brought all this on is the decision by a court in a New Jersey
Township. They have enacted an ordinance prohibiting “interference by radio
transmitter.” This effectively makes each and every Amateur in town liable for
prosecution for causing “electrical, visual, or audible interference,” or “annoys,
disturbs or endangers the comfort, repose, health, peace, safety, or general
well being of others within the Township.” Further, the ordinance covers interference with “receiving sets, musical
instruments, phonographs, or other machine . . .”

This is all the more disturbing because the FCC had inspected the Amateur’s station and had given him a clean
bill of health. They further pointed this out to the neighbor who was experiencing interference on his TV, Hi-Fi,
electric organ, and intercom sets, (Where, oh where is that “Goldwater Bill"?)

What's more, a Superior Court Judge upheld the ordinance on the grounds that there was only implied Federal
preemption of control of radio communications, not specific preemption.

If you think about that for a moment, you'll see that it opens a can of worms that is almost indescribable. If this
disease spreads, where does one go to obtain a license to enjoy a worldwide hobby? Does this ordinance apply to
all transmitters, or just to Amateurs? How about the broadcast station that is putting an image smack in the middle
of my favorite “DX window” on 160 meters? The transmitter is interfering with my general well-being, so, can |
shut it down? How about the police-department radio that tears up my TV picture every time he calls one of the
units?

What about the recent sporadic-E propagation that had an lowa TV station wiping out reception of a local sta-
tion here in New England? Suppose my neighbor blamed me for it (because of all those highly visible ham anten-
nas), and filed charges. How many thousands of dollars would it cost me to prove to a court of law that { didn’t do
it? Could 1 countersue the lowa station for damages? Or is this ordinance singling out Amateur Radio as the whip-
ping boy?

Now, most of us would back off a bit rather than contribute to hard feelings in the neighborhood; would rather
try to work things out and try to eliminate the interference, whether it be the fault of a poorly designed TV, Hi-Fi,
or other apparatus, or the fault of mixing, intermod, or even some non-Amateur type of noise. But, how far must
we go?

It's about time we became a bit more intolerant of these encroachments on our rights to enjoy our hobby — to
use these privileges that we all earned by passing exams.

Does the home-entertainment-equipment manufacturer’s rights to make a profit by turning out shoddy material
take precedence over your right to operate an Amateur Radio station? Apparently it does.

It's not the Hi-Fi owner’s fault. He paid good money for the equipment and feels that he should be able to enjoy
using it. It is not your fault that the equipment he bought cannot tell the difference between your signal and that
from an FM station or an 8-track cassette. That leaves only one party to blame — the manufacturer who made the
equipment,

What to do about it?

For one thing, keep track of these Congressional bills that would force manufacturers to clean up their act.
They'll keep popping up from time to time, and will be reported in all Amateur publications, including Newsline in
this magazine. When you hear about one, act! Write! Get involved!

For another, remember. The next time there’s an election of any kind in your town, remember who did what to
whom, and put your kind of people in office. The next time Amateur Radio is instrumental in helping in time of
disaster, or even just helping local officials or organizations with a fund drive, a parade, a marathon, or any of
dozens of public-service deeds hams do, remember, and don't hesitate to point out the difficulties they would have
had if Amateurs could not transmit because of the possibility of causing interference to some $1.98 broadcast set
along the way. Remember to tell them how much more tax money it would take to provide equivalent commercial
communications equipment (which, too, causes interference) plus paid operators.

Above all, remember to stiffen your back. Fight back, legally, calmly, and thoroughly. Otherwise we'll all be
reduced to collecting stamps (until someone finds a reason to pass an ordinance against that) and watching sum-
mer reruns on interference-free (?), low-cost TV sets.

Oh, yes, just in case you'd like to help the poor guy out, the New Jersey ham on the short end of the stick is
Randy Bynum, WB2SZK, and donations to a fund can be sent to W3CL, 2087 Parkdale, Glenside, PA 19038. Be

sure the notation “Randy Bynum Defense Fund” is on whatever you send.

Thomas McMullen, W1SL
6 [:E:] October 1980 Editor



The IC-251A is the newest
addition 1o ICOM's all mode frans-
ceiver line. Like the matching
IC-551, the IC-251A has dual digi-
tal VFO's, three memories, scon-
ning (even 55B), and many other
features you only get from ICOM.

Both unifs indude the no
backlash, no delay light chopper,
similar to the IC-701, s a standard
feature at no cost. Coupled to the
nmicroporcessor, this provides split
frequency operation as well as
completely variable offsets,

Chedk the specs, and you'll
agree, either way you go, ICOM is
simply the best.

SPECIFICATIONS
Listed below are some of the
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IC-551 specifications. 1C-251A's
specs are identical except where
noted (in bold).

Frequency Coverage: 50~54MHz
(143.8~148.19MHz)

RF Output Power:
SSB 10W PEP
(1~10W adjustable) (10W)
QW 10w
(1~10W adjustable) (10W)
AM 4V
(0~4W adjusrable) { — )
FM* 10
(1~10W cdjustable) (1~10W)
Sensitivity: SSB/CW/AM
Less than 0.5V for 10dB S+N/N

FM* More than 30dB
S+N+D/N+D at 1V

v £
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AT TRANSMIT. ON . ON

WITH ICOM.
GO WITH THE BEST.

Sque1lch vSensifivity: SSB/CW /AM

FM"FO4 V(0.4 .V)
4uV (0.4

Selectivity: SSB/CQW/AM
More than +1.1KHz af -6dB (1.2)
Less than +2.2KHz af -6d3(2.4)
(When Pass Band Tuning Unit is
installed: less than
1KHz at -6dB)

FM* More than +7.5KHz at -6dB

Less than +15KHz at -60dB

Dimensions: 111mm (H)
x 241mnm (W) x 311mm (D)

Weight: 6.1kg (5kg)

Spurious Response Rejection Ratio:
More rhon%OdB

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

ICOM INFORMATION SERVICE

ICOM

2112 116th Ave, N.E,
Bellevue, WA 98004

ICOM AMERICA, INCORPORATED

NAME i
Sales Service Centers located at:
2112 116th Avenue NE 3331 Towerwood Dr,, Suite 307 1 ADPRESS -
BCHCVUC, WA 98004 Dallas, TX 75234 cy STATE b
Phone (214) 620-2780

Phone (206) 454-8155

Please send me: O IC-551 specifications sheet; O IC-251A
specifications sheet; (J List of Authorized ICOM Dealers.
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All stated specifications are subject to change without notice. All ICOM radios significantly exceed FCC regulations limiting spurious emissions




woRLD TIME caLcutaToR NEW!

Here's a very handy operating aid for your ham shack. To use 1, you
focate your local time, move the dial to your local time zone and voila
— you know the time anywhere around the workd. Besides determining
time, you get a full explanation ot many confusing lerms such as: mean
solar time, ephemeris fime, atomc time, and more. Indispensable aid
for both the contester and OX'er. ©1980

CVG-TC $2.95

SAVE TIME & MONEY!«

OWNER REPAIR OF RADIO EQUIPMENT
by Frank Glass, K6RQ

*‘The successiul repair of any device resulls i restoring its operation at
least to the lavel it had just before it quit.” With this basic cencept in
mind. aulhor Frank Glass gives you step by step instruchons on how 1o
repair all kinds of electronic equipment Fourteen chaplers cover every
aspect of repair procedure lrom component use and failure ang how 1o read
schematic diagrams 1o @ most important subject. salety. This book is 2
must {or the amateur new (o servicing his own equipment. 85

pages. ©1979
CJRO-OR Softbound $7.95

1980 34th EDITION
WORLD RADIO & TV HANDBOOK

The waorld's only compiete reference guide to international radwo and televi-
sion. This 1380 edition has compiete information on each station including
address, frequency and scheduling. Much additional information such as
solar activity and World Time Table is included Unquestionably the leading
book of this type. 554 pages. ©1980

OWR-TV Softbound $14.95

THE ARRL ANTENNA ANTHOLOGY
by the ARRL staft

This brand new book pulls logether a wide seleclion of anienna articles
from QST. Written for Amateurs of all levels and interests Inclyded are
phased arrays, veriicals, Yage's even the VHF Quag! Detailed
nstructions and full illusirations make this a really useul book for any
Amateur. 152 pages. €©1979

[JAR-AA Softbound $4.00

FM and REPEATERS
for THE RADIO AMATEUR
by the ARRL staff

This completely new and updateo edition gives you the latest in FM
technology and design theory. Highlights include mlcro?rocessor control
circuitry. and a Phase Lock Loop 2 meter transceiver. This mobile oper-
ator's lavorite now has more to offer. If you're into FM and repeaters or
just want to learn more, we have the book you're looking tor. 176

pages. ©1978.
[CJAR-FM Softbound $5.00

KANTRONICS THEORY CASSETTE

Here's @ new, easy way lo study theory for your Novice. General, Advanced
or Extra class exam. Designed lor lolks on the run, All you have 10 do IS

drop in the casselle 3l home. work, or in the car and lislen 1o an interview-
style 1ape covering Novice, General, Advanced or Extra ciass theory A great

==
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SHORTWAVE PROPAGATION HANDBOOK

Edited by George Jacobs, W3ASK, and
Theadore J. Cohen, N4XX

For many hams, bath new and ofd, radio wave propagation 1s stll a mys-
tery. Realizing this, the authars went about the task of preparing a simpli-
fied texi that could be understood by hams, swi's and engineers alike.
Stress has been given lo simphtied explanations and charls. The authors
also detail a simplitied method of do-it-yourself propagation forecasting. To
assist your forecasting efforts, the book contains a complete listing of the
12 month smoothed sunspot numbers since 1749, Join those who know
how to predict when the Dands will open to specitic areas of the

world. ©€1979.

CJca-pH $7.50

ARRL Q & A SERIES

Each book is full of sample questions that cover just about every aspect
of the FCC Amaleur exam serias. These handy Study guides are a must
for the seon-to-be or ready-lo-upgrade Amateur. Convenient pocket size
i8ts you take your study guide with you everywhere. Softbeund

AR-0A Novice 1979 $2.00
JAR-TG Technician. General ©1979 $2.50
AR-AE Agvancea Extra ©1979 $3.00

RADIO HANDBOOK — 21st Edition
by William 1. Orr, WGSAI

This 21st adition Includes 1080 easy to read pages on everything from
oscilators to anlennas, In additien you'll tind néw and enlarged sec-
tions on frequency synthesizers, IC design, HF and VHF linear amplifier
construction and NBYM . Radio theory. construction projects. tests and
measurements, and reference data — all here. under ane cover. WESAI
and more than 20 other notable Amateurs have combined their lalents
to produce one of the finast and most complete Amateur Raduo reter-
ence sources in prnt 1080 pages. £1978

Hardbound $21.50

724034

GENERAL CLASS AMATEUR LICENSE
STUDY GUIDE
by Phil Anderson, W@XI

This book was written in simple laymen's language with uncomplicated
explanations and examples used 1o present electronic fradio concepts and

wleas. Throughout each chapler, questions and answers are used to
strengthen your understanding of the terms ang concepls presented. This
book also covers several methods that can be used to improve code recep-
ton skills. The linal chapler 1s a sample FCC exam which the author feels
ha wouid ask 1t he were 1o give the FCC exam. 160 pages. ©1979

way lo reinlorce oiner study metheds. (21617 Softbound $6.50
[CIKT-NT Novice Class Theory Cassette One tape $4.95
DKT-G}' General Class Theory Cassette Tvam tapes gsgg
[OKT-AT advanced Class Theory Cassette ne tape $4.
[COKT-ET Extra Class Theory Cassette One tape $4.95 IN A HURRY? Please add $1.00
ORDER for shipping and handling.
) TOLL FREE
Mail payment and order form to: 1-800-258-5353

Greenville, NH 0304

Ham Radio’s Bookstore



fact;
ARMCHAIR

COPY
begins
here!

The NEW Model 444D
For: High/Low Impedance SSB/FM

The Model 444D incorporates all the tried-and-proven features
that made Shure’s Model 444 the recognized “standard” fixed-
station microphone among serious amateurs. The 444D retains
the Shure-designed, super-rugged CONTROLLED MAG-
NETIC® microphone element that lets you come across with
“armchair copy"! Its unmatched performance characteristics
iglt-:ltl;ge a tailored response for maximum voice intelligibility,

DUAL IMPEDANCE—(150 ohms) Low & High. Imped-
ance selector switch located on bottom of base.

FREE NAMEPLATE IMPRINTED WITH YOUR
CALL LETTERS—Personalized nameplate with your station
call letters.

ALL-NEW WIRING GUIDE—Provides user instruc-
tions for wiring the microphone to major manufacturers’
ham equipment.

IMPROVED CONTROL BAR—Shure Million-Cycle
push-to-talk (PTT) improved fingertip action actuates
microphone and an external relay or control circuit.

VOX/NORMAL SWITCH—Defeats PTT switch, for
VOX equipment requiring continuously “on” microphone.
Located conveniently on bottom of base.

PROFESSIONAL BLACK FINISH—Sturdy, high
impact ARMO-DUR® base and microphone case is
metalized for RF shielding. It is comfortable to
the touch in any temperature or humidity,
and will not rust or deteriorate.

CONVENIENT INSTALLATION
—The coiled cable leads and
push-to-talk switch are arranged
to permit immediate hookup to
transmitters with either isolated
or grounded switching.

Personalized

FRE ! call tetter
e nameplate

Intelligibility &
Reliability

HERNEE

Shura Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204

InCanada: A. C. Simmonds & Sons Limited

Outside the U.S. or Canaga, write to Shure Brothers inc., Attn: Dept J6 for information on your local distributor.
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.

More details? Ad Check page 78. October 1980 m 9



Yesterday you could admire all-band
digital tuning in a short wave receiver.

Today you can afford it.

A

RF—4900

Tune irl the Panasonic Command Series™
top-of-the-line RF-4900. Everything you want in
shart wave at a surprisingly affordable price.

Like fluorescent all-band readout with a five-digit
frequency display. It's so
accurate (within 1 kHz, to
be exact), you can tunein

a station even before it's
broadcasting. And with the
RF-4900's eight short wave
bands, you can choose any
broadcast between 1.6 and

31 MHz. That's ali shortwave
bands. That's Panasonic, k
And what you see on the -

outside is just a small part of what Panasonic gives
you inside. There's a double superheterodyne
system for sharp reception stability and selectivity
as well asimage rejection. An input-tuned RF
amplifier with a 3-ganged variable tuning capacitor
for excelient sensitivity and frequency linearity.
Ladder-type ceramic filters to reduce frequency
interference. And even an antenna trimmer that
changes the front-end capacitarnce for reception
of weak broadcast signals. :

To heip you control all that sophisticated
circuitry, Panasonic’s RF-4900 gives you all these -
sophisticated controls. Like an all-gear-drive

.
e CATY 'Y

tuning control to prevent "'backlash’’ Separate
wide/narrow bandwidth selectors for crisp reception
even in crowded conditions. Adjustable calibration
for easy tuning to exact frequencies. A BFO pitch
control. RF-gain control for
improved reception in strong
signal areas. An ANL switch.
Even separate bass and treble
controls.

And if all that short wave isn't
enough. There's more. Like SSB
{single sideband) amateur radio.
Alt 40 CB channels. Ship to shore.
Even Morse communications.
AC/DC operation. And with
Panasonic's 4” full-range speaker, the big sound of
AM and FM will really sound big. There's also the
Panasonic RF-2900. it has most of the features of
the RF-4900, but it costs a lot iess.

The Command Series from Panasonic. If you had
short wave receivers as good. You wouldn't still be
reading. You'd be listening.

*Short wave racaption will vary with antenna, weather conditions,
operator's geographic location and other factors. An outside
antenna may be required for maximum short wave reception.

Nasonic.
just slightly ahead Of_ourciime.



NEWSLINE

HURRICANE ALLEN BEGAN 1980's hurricane season with one of the century's most violent
tropical storms, strewing death and destruction across the Caribbean. Hardest hit was
St. Lucia, where 175 MPH winds flattened much of the island and left many dead and in-
jured. Allen's northwesterly path then took it past the south coast of the Dominican
Republic and Haiti and the north edge of Jamaica, all of which suffered extensive dam-
age from the high winds and torrential rains. The Cayman Islands and southwestern Cuba
were also hard hit by Allen.

Amateur Radio, Benefiting From extensive experience gained in August, 1979, during
Hurricane David, again performed admirably with both emergency and health-and-welfare
traffic. As with %ast year, the Hurricane Watch Net on 14325, very effectively MCed by
YLs WALKKP in Rhode Island and K4RHL in Florida, was a principal contributor to the Ama-
teur Radio Communications effort. Weather reports to and from the National Weather Ser-
vice's Hurricane Center occupied a great deal of attention, along with high-priority
disaster traffic. Newly installed 2-meter equipment at the Hurricane Center provided
the weather specialists with such an effective direct input of Amateur-relayed reports
that some weather men were reported to be referring to the Amateur Service as their
"“Communications Department" in media interviews!

THREATS AND INDECENT LANGUAGE over the air have cost a Niagara Falls Amateur $2000 in
fines. Conflicts with users of a Buffalo repeater over foul language first escalated in-
to some incidents of window breaking and tire slashing, eventually culminating in over-
the-air threats to several repeater operators and their families. At that point the FBI
was called in, and on December 5 and 24, 1979, and January 16, 1980, they monitored WB2QHC
making such threats over 2 meters. In addition, they heard him using obscene and indecent
language on the air on December 19.

After Hearing The FBI's evidence, WB2QHC pleaded guilty on all four counts in Federal
District Court. Federal Magistrate Edmund Maxwell then fined him $500, the maximum pen-
alty, on each count.

TWO CALIFORNIA AMATEURS HAVE BEEN CITED by the FCC for jamming rhe Grizzly Peak Repeat-
er, WBGAAE/R, in Iate May. One, an Extra class license holder, was caught sending unident-
ified CW on the repeater input. The other, a YL Novice, was cited for operating on the
repeater using a false call. .

TWO PHONE BAND EXPANSIONS, and 10 MHz for CW/RTTY only, will be sought from the FCC,
ARRL directors voted at their Seattle meetin%. Planned are petitions to give General,
Advanced, and Extra class licensees 10.1-10.15 MHz for CW and RTTY, with a maximum in-
put of 250 watts. They'll also seek 20-meter phone expansion, with Extras to have 14150
up, Advanced 14175 up, and Generals all above 14225. On 40, a new slot for Extra Class
Phone, 7075-7100, will also be suggested.

A SERIES OF OSCAR COMMEMORATIVE postage stamps is being promoted by K6PGX. His plan
calls For each OSCAR satellite to be commemorated on a different denomination stamp;
OSCAR 1, launched in 1961, being the first 'bird" honored. Norm is locking for support
from the Amateur Radio community for this idea. He is encouraging anyone interested to
write to the postal service, expressing an opinion as to why commemorative stamps pictur-
ing one or more of the OSCAR series would be appropriate and significant. Address com-
ments to the Postmaster General, Citizens Stamp Advisory Committee, Washington, D.C. 20036.

NOW THERE'S ANOTHER OSCAR! But it's not an Amateur project and it doesn't carry Amateur
Radio. Aviation Week (July 28 issue) reports that GT&E is using the name OSCAR to describe
a new military satellite program —- Optical Submarine Communications by Aerospace Relay —
designed to communicate with submerged submarines from outer space. AMSAT's legal counsel
is investigating the issue, but it appears that the name OSCAR is not protected by copy-
right.

PREEMPT10N OF ANTENNA LIMITS by the Federal government, thus barring local communities
from zoning or appearance ordinances against Amateur antennas, has been proposed by Per-
sonal Communications Foundation President N6AHU in Seattle. Speaking at a SEANARC 80 sem-
inar, Joe suggested that such a preemption could be made part of the Communications Act
rewrite and tﬁus relax antenna limits for Amateurs to those of the FAA and FCC.

U.S. AMATEUR POPULATION SWELLED to 385,625 licensees at the end of June, an increase
of 1,837 Irom the start of the month. FCC statistics go on to show that Amateur Radio
has experienced twice as much growth (12,583 new licenses issued) in the first six months
of this year as it did in all of 1979 (6,119 new licenses). June's increase, in fact,
nearly equals the 2,401 licenses issued between April and December of last year!

ADDENDA FOR AMECO STUDY GUIDES, incorporating recemt FCC changes in the Novice through
Extra class Amateur exams, are being offered free of charge. For information, contact
Ham Radio's Bookstore or write Ameco Publishing Corp., 275 Hillside Avenue, Williston
Park, Long Island, New York 11596.
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The winter is particularly severe.
In the northeastern part of the
country snow has been piled high
since early December. John Ham
is toasting his feet in front of his
large fireplace while enjoying a
succession of contacts. Propped
up in his lap is a book-shaped ter-
minal which provides a color TV
display and remote control of his
ham gear, which is in the attic

Thoughts
About The

Effect of
Semiconductor
Technology
On Ham Radio
During The
Next Decade

By Douglas
Blakeslee,
N1RM

room where it's been since the
late 1970s.

John finishes his 160-meter
QSO with ol’ Bill, out on the tip
of Cape Cod. He punches the
keypad on the side of the display
to set up the gear upstairs for a
QSO with his friend Kam in
Singapore. They talk every Satur-
day evening, using a uhf uplink
from John’s station to the North

American satellite, a cross link to
the Pacific satellite, and a similar
downlink to Kam at the northern
end of the Straits of Malacca.
Kam's QTH is the equator, so his
weather is always hot, and he
can’t resist a barb or two about the
“snow birds” of New England. He
also sends a picture of his new-
born daughter, which flashes up
on John’s flat-screen display.




Is this 2190? No, just 1990 —
ten years from now! Changes in
electronics in general, and com-
munications technology in partic-
ular, are coming at an ever in-
creasing pace. The future is rush-
ing at us more and more quickly.

SSTV and fm have become
popular almost overnight. Transis-
torized rigs have replaced tube
types. Satellite and terrestrial re-

tered on communications and en-
tertainment devices — telephone,
radio, record players, and, finally,
television. In the 1940s, two de-
velopments occurred which were
to revolutionize electronics. They
were the invention of the transis-
tor and the development of the
computer. The first electronic
computers were made with tubes,
and they demonstrated all too

standard, costing typically $800
with no memory capability. To-
day, an electronic calculator with
memory costs less than $10.
Friden, Marchant, Monroe, and
Victor were the calculator sup-
pliers. Now Texas Instruments,
Hewlett-Packard, Casio, and
Sharp are the leaders. Today, the
automotive and telephone indus-

~ tries are caught up in similar elec-

peaters have opened new oppor-
tunities. And, probably most im-
portant of all, the microprocessor

and other complex integrated cir- -
cuits have been developed. Ham

radio has begun its ascent {or des-
cent, depending on your point of
view) into the digital world.

One cannot review the changes
of the 70s without wondering
about the next decade. What'’s
happening in electronics, and how
will it affect our hobby? We’ll
review the basic changes in tech-
nology and attempt some predic-
tions (which are solely the views
of the author). No doubt others
will have other ideas.

The semiconductor foundation .

This century will surely be
known as the age of communica-
tions. The vacuum tube came a-
long just a few years into the
twentieth century, courtesy of Lee
DeForest. Two immediate uses
were seen for a device that ampli-
fied minute electric signals: in-
creasing the distance between two
telephones, and improving the
efficiency of radio receivers.
Later, tubes were also used as
radio transmitters.

For the first half of the century,
electronics development was cen-

well the limits of DeForest’s inven-
tion. Tubes used (mostly wasted)

large amounts of power, were

physically large — making a de-
vice using thousands of tubes

something huge — and proved to'

be rather unreliable (operating
times between tube failures were
measured in hours).

The transistor changed every-
thing. It wasn’t evolutionary — it
was revolutionary. Made with a
microscopic structure on a chunk
of crystal that would fit through
the eye of a needle, the transistor
used little power and was in-
herently rugged and reliable. It
has replaced the vacuum tube in
every application except the gen-

eration of rf power above the -

1000-watt level. [t forms the semi-
conductor foundation for the elec-
tronic 80s.

When the vacuum tube was
king, the leading five producers
were RCA, Sylvania, General
Electric, Raytheon, and Westing-
house. New technology breeds
new leaders. Today the big five in
semiconductors are Texas Instru-
ments, Motorola, National Semi-
conductor, Intel, and Fairchild.
The transistor changed whole in-
dustries. Just fifteen years ago the
mechanical calculator was' the

tronic revolutions.
The first electronic calculators
were built with individual transis-

tors; they cost as much as their -
. mechanical cousins, It was the
‘integrated circujt (IC), multiple

transistors on a single crystal chip,
that produced the amazing reduc-
tion in cost while increasing per-
formance. The degree of integra-
tion — the number of transistors
on a single chip — has progressed
from one, twenty years ago, to
several hundred only ten years
back, (called small- and medium-
scale integration; SSI and MSI) to
sixty-five-thousand today (large
scale integration: LSI). In the 80s
we'll see hundreds of thousands
on a chip (VLSI — very large scale

integration). By 1990, a million -

transistors will be fabricated in a
single integrated circuit.

The first important benefit of
integrated circultry was cost
reduction. A high-quality tran-
sistor has been reduced to one-
hundred-thousandth its former
cost over the past twenty years,
from $20 for a single unit to
0.0002 cent as a part of an IC.
The dramatic cost reduction is half
of the calculator story. It tells us
how the $10 selling price was
achieved.
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Semiconductor manufacturers are reducing costs by using larger wafers, allowing more transistors or integrated circuits to
be produced in each lot. A few years ago, two-inch diameter wafers containing several hundred individual devices were
standard. Today, four-inch wafers with thousands of devices are common. Shown here is a portion of a wafer being
tested. Needle probes connect a transistor on the wafer to a test set.

14 [:E] October 1980



The other part of the story con-
sists of how all those transistors
are intetconnected. The circuits
formed in a single integrated cir-
cuit can store numbers and can
perform arithmetic operations. In
fact, today an IC which has the
computational power of the
largest computers built using tubes
is available for less than $5.
These miniature computers have
become the building blocks of the
electronic future. Most, if not all,

electronic systems will have a
degree of “intelligence,” meaning
they will be operated by a com-
puter using a stored program.

The twin factors of very low
cost for complex electronic func-
tions and the use of subminiature
computers will form the basis for
the electronic 80s.

The revolution has begun

From the 1920s onward, there
have been one or two major new
consumer electronic products in-
troduced each decade. The radio
receiver and phonograph were
popularized in the 1920s and
1930s, black and white television
in the 40s, stereo receivers and
color TV in the 50s, and solid-
state radio receivers and trans-
ceivers in the 60s. The effect of
integrated circuits began in the
1970s with such electronic good-
ies as calculators, digital watches,
video cassette recorders, lan-
guage translators, intelligent ther-
mostats, and personal computers.

As interesting as the 70s have
been, the 80s and beyond hold
the promise of spectacular new
products and services. Tens, per-
haps hundreds, of new items and
applications will be found. Some
we can see — such as voice recog-

nition and synthesis devices, elec-
tronically controlled automobiles,
book-size flat-display color TV,
electronic movies and mail, roof-
top solar-power generators,
pocket telephones, and “smart”
appliances of all sorts. Some
applications are beyond our vision
and imagination today. Clearly
the rate of product development is
accelerating, and the availability
of highly complex, low-cost inte-
grated circuits will keep imagina-

pollution can be met only with
electronic controls. Once you
start with electronics, there is
no end to it: engine controls,
anti-skid devices, trip com-
puters, digital dashboards, elec-
tronic entertainment centers,
anti-collision devices, and so
on.

Communications: Although the
next decade will not see the
end of analog communications,
the trend to digital is clear.

For years, automobile designers
avoided electronics, thinking that
semiconductors were not reliable |
enough for the hostile environment in

a car.

tive designers busy for decades to
come.

By any measure — dollars, the
impact on society, or whatever —
the effect of the electronic 80s will
be both enormous and profound.
Although it is a bit off of our
primary subject, a moment’s
digression to look at some specific
applications will show the
magnitude of the [C revolution:

Appliances: Every home and
work appliance, from blenders
to typewriters, from washing
machines to copiers, will con-
tain one or more microcom-
puters. The computer will be
used for programmable fea-
tures and for self-diagnosis. As
electronic speech recognition
and generation devices de-
velop, our appliances will talk
to us and will listen for our
replies.

Automobiles: For years, auto-
mobile designers avoided elec-
tronics, thinking that semicon-
ductors were not reliable
enough for the hostile environ-
ment in a car. Only the dash-
board radio was transistorized.
But the twin goals of more
miles per gallon and lower
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Because of the error-correcting
codes and computer enhance-
ment of digital signals, it will
become the dominant mode.
Satellite communications is
nothing new, but their uses and
applications will grow. The first
applications of satellite-to-
satellite relay — the switch-
boards of space — will be tried.
Another major new field is
cellular radio systems in the
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ultra-high-frequency radio
bands. Such systems offer high-
capacity mobile-radio commun-
ications and the portable, shirt-
pocket, cordless telephone.

Electronic mail is on its way.
As the cost of postal service in-
creases while electronic facsim-
ile terminals become cheaper
and faster, a crossover point
will be reached, at least for busi-
ness users. Then, electronic
mail will be a reality on a large
scale.

Computers: With micropro-
cessors costing less than $10,
the use of the stored-program
computer will become univer-
sal. Specialized units will run
your radio, your household
appliances, and your type-
writer. Generalized home-
computer systems will become
more sophisticated, and elec-
tronic giants such as Texas In-
struments, IBM, and Hewlett-
Packard will join the home
market.

Energy: The rooftops of
America will be festooned with
solar panels for hot water and
electricity. Not only will the
traditional photovoltaic (solar
cell) techniques be employed,
but new approaches such as

16 [E:] October 1980

that recently patented by Texas
Instruments will be discovered
as well. Under the roof, a spe-
clalized processor will replace
the traditional thermostat to use
the energy wisely.

This list is by no means inclu-
sive. Equally impressive gains will
be made in electronics for educa-
tion, health care, entertainment,
information distribution, and so
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on. For years, prognosticators
have been saying electronics
would become pervasive in our
society and life styles. In the 80s
these predictions will come true,
in spades. Electronics will aid in
defeating two of the major prob-
lems of the 70s: steady rates of
productivity, and increasing infla-
tion.

Highly automated manufactur-
ing facilities are already in place.
The service area is where major
advances in productivity can be
made through word processors for
secretaries, and automatic test
equipment for field repairmen.
Electronics is very anti-infla-
tionary. As in our example of the
calculator presented earlier, the
cost reductions effected can be
100 to 1000 per cent. Advanced
electronic products open new ex-
port markets to improve the na-
tion’s balance-of-trade position. In
this country, the displacement of
older technologies by electronics
has caused disruptions, but, on
balance, many more jobs have
been created than destroyed.
Such is not the case in some Euro-
pean countries which have no
semiconductor industries; the ef-
fects on their standard of living
and, thus, their societies may not
be positive.

Radio technology

Among those who search for
evidence of intelligent life else-
where in the universe by listening
for evidence of radio activity,
there is the theory of the 100
years of radio development.
Based on our own experience,
scientists theorize that it takes a
civilization some 100 years to go
from a no-radio technology to full

development on the frequencies
of interest. In the 80s we are well
along the road to full radio
development.

Except for minor differences in
speech processing, one kilowatt
transmitter is just as effective as
another. Amateurs are prohibited
by regulation from improving their
signals by using power levels
above two kilowatts PEP. Ama-
teur transmitters above 300 watts
typically use tubes. The tech-
nology is available to build solid-
state amplifiers of one or two kilo-
watts, but such amplifiers are
expensive. In high-power trans-
mitters, techniques are available
to improve efficiency beyond that
of Class C. However, such “im-
provements” are most useful in
reducing the heat dissipation of a
final amplifier. The added power
output adds only a fraction of a dB
to the received signal at the far
end.

Below 100 MHgz, it is possible
today to build a receiver with suffi-
cient sensitivity so that noise from
external sources, not the receiver
itself, is the limiting factor. Great
strides have been made in improv-
ing a receiver’s ability to handle
very strong signals while still hear-
ing the weak ones. There is more
work to do in communications-



receiver design. Building a low-
noise, low-spurious-frequency
synthesizer remains a challenge,
as do vhf and wide-dynamic range
i-f filters. Still, the current crop of
better quality receivers and trans-
ceivers often has excellent receiv-
ers, more than adequate for most
Amateur purposes.

Equipment for the uhf-and-
above spectrum is the subject of
intense research and develop-
ment; New transistors using
gallium arsenide (GaAs) are avail-
able for solid-state transmitters
and receivers. Gunn diodes and
other modern products of the
semiconductor lab are reducing
the cost and complexity of milli-
meter-wavelength gear. For the
technically inclined, many of the
challenges of the 80s will be found
above 1000 MHz,

At the end of the vacuum-tube
era, a simple two-tube high-fre-
quency receiver cost approxi-
mately $60 for parts. Today, a
similar transistorized unit can be
built from $15 in components,
despite the fact that the value of
the dollar has been eroded some
fifty per cent by inflation. The low
cost of semiconductors has engen-
dered a new cult in Amateur
Radio — those who turn off their
expensive transceivers in favor of
simple, homemade equipment.
The ability to solder a few parts
together and produce a simple
transmitter or accessory has
tempted many Amateurs to try
their first construction project. It's
a healthy trend. As the complexity
of integrated circuits continues to
increase while costs decline, the
items that can be put together in a
home workshop are limited more

by the imagination of the builder
than by the cost of components.

One component which hasn't
received much attention in Ama-
teur literature, but which has ex-
citing potential, is the analog
microprocessor. This integrated
circuit consists of an analog-to-
digital (A/D) converter, a digital
microprocessor, digital memory,
and digital-to-analog converter
(D/A). It takes a very large silicon
chip to hold all this circuitry. (The
unit being developed by National
Semiconductor has been nick-
named “Big Bertha.”) The micro-
processor section must be very
fast, for it must execute its stored
program in the time that the data
converters (A/D and D/A)
operate.

Ham radio is an analog world.
A device that can take an analog

new antennas will be needed. A
stack of Yagis covering the 7- to
28-MHz bands will be a Christmas
tree, indeed. Multiband antennas
are difficult to design. A design for
a four- or five-band trap-Yagi
array, or even an eight-band di-
pole, would involve some massive
compromises. Some of the equip-
ment manufacturers will undoubt-
edly offer modification kits to up-
grade existing transceivers for the
new bands. Those rigs designed
with broad-band, solid-state tech-
nology will be the easiest to modi-
fy. Given the marketing technique
of the Japanese manufacturers,
which calls for introduction of a
new transceiver family every two
or three years, we will be led to
believe that our existing equip-
ment is obsolete long before all of
the new bands are available. For

The trend in the U.S. has been to
regulate classes of subbands as
incentive for Amateurs to upgrade
their licenses in order to obtain special

privileges.

signal, perform intelligent opera-
tions and output an analog signal
has great potential. For openers,
it’s ideal as an audio-frequency-
spectrum analyzer, signal process-
or for teletype and slow-scan TV,
speech synthesizer, and speech-
recognition device.

New frequencies

Surely, one exciting facet of the
80s will be new high-frequency
bands. The World Radio Adminis-
trative Conference (WARC) of
1979 approved new frequencies
at 10, 18, and 25 MHz. The most
profound effect will be on DXers.
It will be eight-band DXCC rather
than five, a staggering require-
ment for 800 country contacts
plus obtaining 800 QSL cards.
That's a challenge that will test
even the most hearty.

Of course, new equipment and

those with a technical bent, con-
verter and transverter designs will
abound for the new bands, just as
they did for the 160-meter band,
before it was included in most new
transceiver designs.

The new bands are not wide,
unfortunately. They will not elimi-
nate, or even abate, the over-
crowding in the high-frequency
bands caused by a world Amateur
population that has doubled and
doubled again. Just how the new
frequencies will be divided up for
CW, phone, SSTV, radio teletype,
and so on remains to be settled.
One can argue that our country
should — in at least one of the
new bands — not set subbands but
try instead the European ap-
proach of dividing up frequencies
by gentlemen’s agreement and
convention. The trend in the U.S.
has been to subdivide bands into
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Digital integrated circuits require complex test equipment. Shown here is a Fairchild Sentry 7 in
use at Raytheon Corp. The large desk contains digital driver/detectors for each pin of the IC pack-
age. A tester such as this costs $500,000. '

subbands as incentive for Ama-
teurs to upgrade their licenses in
order to obtain special privileges.
With a long-term trend to addi-
tional regulation of subbands, a
try at deregulation seems appro-
priate, if only for purposes of com-
parison.
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For those interested in propaga-
tion effects, the 10-MHz band will
be the most interesting. The 40-
and 20- meter bands have vastly
different propagation conditions.
Thus, a band halfway between the
two will be unique.

WARC 79 also established a

new uhf band at 900 MHz which
could have excellent potential for
the uhf/vhf enthusiast and for
new repeater channels. It is un-
clear that this band will be as-
signed for Amateur use, however.
There is sentiment within the
Federal Communications Com-



mission to establish a new per-
sonal (CB) service in this band.
The substantial success of the
Amateur Service in protecting ex-
isting bands and in obtaining new
ones at WARC 79 demonstrates
what a determined group with
strong leadership can accomplish.
A similar effort must be mounted
in this country if 900 MHz is to be
available for Amateurs.

t -
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Propagation

Radio conditions will begin on a
high, and end rather low, in the
80s, as the current sun-spot cycle
enters its declining years. Thus if
you want Worked All States or
Worked All Continents on 50
MHz, now is the time to get going.
The wide frequency assignments
of 10- and 15-meters have taken
an increasing share of the load
caused by the exploding ham
population worldwide. As the
decade progresses and the iono-
sphere no longer supports long-
distance communications on these
bands, active Amateurs will be
forced to the overcrowded lower
frequencies or to vhi/uhf. It is not
a happy prospect. When the dec-
ade ends, we’ll all be reminiscing
about the good old days of 1980
and be looking forward to a new
sun-spot high.

Despite the intensive investiga-
tions of the last twenty years, the
wild, roving ionosphere hasn't
yielded all of its secrets. We still
don't know what causes long de-
layed echos in the high-frequency
bands, nor can we explain some
of the propagation modes found
on 50 MHz. For those who
choose to pursue it, radio propa-
gation is still a fertile field for re-
search by observation.

The various projects attempting
to modify the characteristics of the
ionosphere temporarily provide
Amateurs an opportunity to con-
tribute, through their hobby, in-
formation for basic scientific
research.

Communication modes

By Goodman (WI1DX), the
long-time QST writer and editor,

The effect of all the electronic gadgetry

almost disappeared from the
bands below 10 meters.

NBVM (narrow-band voice
modulation) has been lauded by
QST as a revolutionary advance
which will potentially double the
number of voice channels avail-
able in a given band. One must be
skeptical about NBVM because it
fails to meet the Goodman crite-
rion. Developed for commerical
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on a voice or other analog signal is to
add noise and distortion at each step

in the transmission.: process.

has pointed out that for a new
communications mode to become
popular in ham radio, an Amateur
must be able to listen to it and to
hear with his own ears that it has
potential. Goodman and others at
QST attempted to popularize fm
both before and after World War
[I. Fm could be copied on existing
a-m receivers by tuning off the sig-
nal (a technique called slope de-
tection}. But none of the assets of
fm are evident when using slope
detection. Thus, fm languished
until an FCC decision to reduce
channel widths in the commercial
mobile services made tons of
high-quality fm equipment avail-
able at surplus prices. Once
Amateurs tried fm on good fm
equipment, it was here to stay.
SSB fared much better after
World War II. It met the Good-
man criteria, because, with some
fiddling with the r-f and audio-gain
controls plus the BFO, SSB could
be copied on then existing com-
munications receivers. At first,
many a-mers limited themselves
to snide remarks about the funny
“duck-talk” stations. But many
listened, and heard with their own
ears that SSB sounded very good,
especially on weak and fading sig-
nals. The long trek from a-m to
SSB was on. Today, a-m has

mobile service, the new technique
has met little acceptance in its in-
tended application. There, it has
been attacked on both technical
and practical grounds. So its fu-
ture is in doubt. There is often a
big gap between what is technically
feasible and what is practically
applicable.

Especially in the years before
World War 11, schemes abounded
for bandwidth reduction or in-
creasing transmission speed. It
seemed that every new engineer-
ing graduate had a scheme for
packing ten pounds of information
into a five-pound bag; the
schemes didn’t work in practice.
After the war, Shannon, of Bell
Labs, set forth what became
known as Information Theory.
Shannon’s equations showed that
really only five-pounds of infor-
mation would fit in that five-
pound transmission bag.

Voice, because of its high-peak,
low-average, energy density and
its dead spaces between syllables
and words, is a candidate for pro-
cessing and bandwidth reduction.
Processing techniques at both
audio and radio frequencies have
been extensively reviewed in
Amateur literature — somewhat
out of proportion to the benefits
which such techniques provide. A
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number of attempts at bandwidth
reduction within the limits of
Shannon’s theory have been at-
tempted. Kahn’s Echoplex of fif-
teen years ago was demonstrated
at the ARRL — it has perhaps
been forgotten by the authors to-
day who portray NBVM as revolu-
tionary. It is rather evolutionary in
the search for more efficient
modes of communications. Unless
equipment for this technique can

more bandwidth you require.
SSTV is transmitted using a nar-
row-band fm technique. Much of
the SSTV enhancement equip-
ment is digital, so digital transmis-
sion is attractive.

Digital voice

Some years ago, the change-
over began from analog to digital
transmission for the world’s tele-
phone systems. Inter-city and

Shannon’s equations showed that
really only 5-pounds of information
would fit in that 5-pound transmission

bag.

be built at home by those with
moderate technical skill, or unless
the cost can be reduced to the
point where manufacturers see it
as a sales aid, NBVM will never
satisfy Goodman’s requirements.
The use of machine-to-machine
communications in Amateur radio
is growing. For radioteletype
(RTTY) and slow-scan television
(and to an extent, Morse code},
both sending and receiving by
electronic equipment is em-
ployed. RTTY has been limited to
the Baudot code by FCC regula-
tion, at speeds below 100 words
per minute. The use of ASCII, a
code very popular with all types of
computers and terminals, has now
been authorized. ASCII will simpli-
fy Amateur RTTY equipment be-
cause most keyboards and display
terminals use it. To convert infor-
mation to Baudot for transmission
and then back to ASCI for display
increases cost and complexity.
Standards for ASCII transmis-
sion were issued recently by FCC.
It's hoped that speeds much high-
er than 110 baud will be allowed
after a trial of the new standards.
Higher speed will require a penal-
ty in bandwidth, for Shannon’s
theory shows that the faster you
want to send information, the
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inter-exchange links are now
often implemented with digital
transmission, as are some com-
mercial satellite circuits. Eventual-
ly, the majority of the world’s tele-
communications will use digital
transmission. Because the sophis-
ticated techniques and low-cost
integrated circuits being devel-
oped for digital telephone and sat-
ellite transmission are applicable
for ham radio {(assuming approval
for the mode by the Federal Com-
munications Commission), a re-
view of what’s happening in the
telephone world is appropriate.

The BIT (a contraction of Binary
digiT) is the basic unit of the digital
world. It can have two states, on
and off, zero and one, or what-
ever names one might wish to ap-
ply. Any number can be repre-
sented by a series of zeros and
ones, which is called binary nota-
tion. A string of zeros and ones is
called a word. To confuse mat-
ters, words can be of different
sizes. Popular lengths are 8, 16
and 32 bits. And, words can be
packed into groups for transmis-
sion called frames or packets.

By contrast, the world of voice
transmission, called analog or lin-
ear, involves carrying the voice
signal directly without conversion.

A voice signal varies in both am-
plitude {loudness) and frequency
(tone). For good intelligibility, fre-
quencies up to 3200 hertz must be
transmitted (hertz is the unit of fre-
quency). This limitation does not
provide high-fidelity reception at
the receiving end. For hi-fi, at
least 20,000 hertz would be re-
quired. However, increasing the
band of frequencies by some
seven times would only increase

the intelligibility by a few per cent.

Voices are not the only analog
signals being passed around the
telephone network. Television is
an analog signal. Computers
employ devices called modems to
convert their binary world of zeros
and ones into tone signals suitable
for transmission via the telephone
network, as do facsimile and other
image systems.

Transmission cost is directly re-
lated to transmission speed.
Speed is directly related to band-
width, the number of hertz per
second which can be sent down a
given transmission channel. For
voice, 3200 hertz of bandwidth is
needed. For a television signal,
6,000,000 hertz is required.

Information theory also tells us
that there is no unique advantage
to analog or digital transmission.
That's the theory. In practice, an-
alog transmission has two disad-
vantages. First, the amount of in-
formation in a voice signal is very
low. To say it another way, much
of the transmission time is wasted
with breaks in the speech, pauses,
and so on. A digital transmission
system can make use of any time
available, packing other frames or
packets of digital information into
any empty spaces. Any long-dis-
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Complex integrated circuits such as microprocessors and memory devices must have high reliability. Most manufacturers
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