


For the SERIOUS CW /SSB OPERATOR ... 

500 Hz crystal filter 
now included 

for extra fine cw reception -
it's not an option 

Full rated at 250 watts 
cw input 

While operating cw, you 
may receive with either 

the 2.1 kHz or the 500 Hz 
crystal filter-

they are front panel selectable! 

theTR-4Cw 
Ideal for the upgraded 

Novice/Technician class licenses 
is a great 

pile-up puncher 
for DX chasing 

and contesting­
it runs more 

power output than 
most transceivers 

run input! 

the New Drake TR-4Cw 
sideband/cw transceiver 

The serious DX c haser, contester, and traffic handler 
knows the value of power when the going gets 
rough in heavy ORM. He also knows the value of 
sharp receiving selectivity to pull the other guy 
through the roar. 

The NEW Drake TR-4Cw is a great combination of 
transmit power and receive selectivity. It runs 300 
watts PEP input on ssb, and 260 watts input on cw. 
It is very conservatively rated at these power levels. 

When transmitting cw, you ' re not " locked" into the cw 
receiving filter as in some rigs. You have your choice 
of either filter-they' re front panel selectable. The cw 
filter is standard-not an option . 

Drake TR-4Cw, Ssb/Cw Transceiver .. ..... . . $649.00 
Drake AC-4, Ac Supply . ..... ............... 120.00 
Drake DC-4, De Supply .... . .............. .. 135.00 
Drake RV-4C, Remote VFO . . . . . . . . . . . . . . . . . . 120.00 
Drake 34PNB, Noise Blanker ........ . ... ... . 100.00 

To receive a FREE Drake 
Full Line Catalog , please send 
name and date o f this publication to 

R. L. DRAKE COMPANY 540 Richard St., Miamisburg, Ohio 45342 
Phone: (513) 866·2421 • Telex: 288-017 

Western Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 • 702/382-9470 



thoughts to considet.about the 

New Drake TR-4Cw 
Of the many questions and 
comments we receive, we feel 
the following are very significant. 
Please spend a moment, and 
consider these points with us: 

The TR-4Cw still uses tubes. 
True. While using a combination of 
transistors and tubes, the TR-4 system makes 
greater use of tubes. Tubes are easy to 
change, and with the use of a spares kit , they 
can be read ily replaced from the jungles of 
the Amazon to the arctic tundra-anytime, 
anyplace. 

Also, the TR-4 system uses a triple tube 
power amplifier. It runs more power output 
than most transceivers run input. Serious 
DX-ers and contesters know the value of 
power when the going gets rough in heavy 
ORM. The system is also ideal to drive the 
various grounded grid Ii nears that require 
higher drive levels. 

The TR-4 system has been 
around a long time­

what does it offer me today? 

True again. The system has been around, and 
improved, over a 13 year period. It is one of the 
most " bug-free" systems we know. 

Interestingly, the TR-4Cw offers some features 
still not found on most " new" rigs today. For 
example, frequency tuning in the TR-4 system is 
accomplished by the use of a precision 
permeability tuned oscillator (PTO). This makes ~· 
use of a slug traveling th rough a coil instead of the r.· 
older variable capacitor technique. The PTO gives 
us extra good frequency stability and dial linearity. 
Speaking of something old , the variable capacitor 
technique dates back over 50 years! 

The cw f ilter in the TR-4Cw can be independently 
switched from the front panel. You' re not "locked" 
in to the cw f ilter when in cw mode as in most 
transceivers. Many operators prefer to tune 
randomly with the wider filter. You can do it with 
the TR-4Cw. 

The optional 34PNB noise blanker works so well, 
you'll have to try it to bel ieve it! It's a miniature 17 
transistor receiver with full noise gating functions. 
Try it in a side by side test at your dealer's. 

And what about service on the TR-4Cw? 
We service what we sell , and parts are always available. After nearly 20 years, we are still able 
to service Drake 1-A receivers, so we know there are many in use today. We've been around 
since 1943, and we fully intend to serve radio amateurs for the long haul. Does the other 
company you may be considering have the same intentions? 

We do-and we have the track record to prove it! 

To receive a FREE Drake Full Line Catalog, please send name and date of this publication to : 

R. L. DRAKE COMPANY I~ lt]•f ,iai 540 Richard st., Miamisburg, ohio 45342 
L. ~_:_~~=---.1.11111.111'111•'M1 •• illi-iim® Phone: (513) 866-2421 • Telex: 288-017 

Western Sales and Service Center. 2020 Western Street. Las Vegas. Nevada 89102 • 702/382-9470 
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lfilS MONfHS 

HORIZONS 

DX Vacation 
It is common knowledge among 
radio amateurs that the proper 
time to erect antennas is during 
the winter. Author Blakeslee 
decided that he needed to put 
up an antenna in the month of 
December, but he has a neat 
idea to help stay comfortable 
while doing so - if the sun 
won't come to your antenna, 
take your antenna to the sun! 

1750-Meter Band 

There is a haven for experi­
menters that most people do not 
know about. Further, no license 
is needed, no paperwork is in· 
volved , and you can make up 
your own call. This niche is far 
below the familiar broadcast 
band - 1750 meters in 
wavelength. W21MB does more 
than whet your interest; he tells 
you how to get started. 

Backpack Portable 

There are times when you wou ld 
like to be able to take your two­
meter equipment into the 
"boonies," but it's just not prac-
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tical. Dick Jansson tells you how 
he solved this common problem 
in a neat and simple manner 
without sacrificing power or 
operating capability. A com­
pletely portable backpack sta· 
tion can be yours for very little 
money, time, or effort. 

From The Ground Up 

Ground: basis, beginning, bot­
tom, earth, foundation , fun­
damental. No matter how you 
define it, use it, to make your 
station efficient and safe. 

Contests 

At various times during the year 
the amateur bands seem to 
become filled with endless 
numbers of stations engaged in 
the shortest possible contacts 
with each other. Those of us 
who have been around long 
enough recognize that there is a 
contest going on. To many clubs 
and individuals a contest is the 
high-point of the year. W1GQO 
gives you a synopsis of the 
challenge of contesting - why, 
how to do it, and above all -
what it is. 

SSB Receiving 

Detection of ssb signals makes 
use of some processes that we 
talked about last month - mix· 
ing, heterodyning , filtering . A lot 
of th ings appear to be happen­
ing inside that box called a 
receiver, but if you take it one 
item at a time it isn 't all that bad. 
The steps involved in getting an 
ssb signal into an amateur band 
(and getting it back out again) 
are discussed too. 

Zero-Bandwidth SSB 

Evidence of the population ex­
plosion can be found every­
where - even in the radio world . 
The problem manifests itself by 

preventing a gap between com­
munications. Professor Karryer 
(twice selected for the lgnobel 
prize) has found a prom ising 
solution. 

Call From Cedro Canyon 

When a State Policeman patrol­
ling the canyon area outside 
Albuquerque, New Mexico, finds 
himself alone and in grave dif· 
ficulty, a lone watcher from a 
wheelchair high above the ar­
royo uses his good sense and 
his amateur equipment to effect 
a rescue. 

Radio Propagation 

The most consistent means of 
sending and receiving long­
distance radio signals in the 
high-frequency amateur bands 
uses the ionosphere as a mirror. 
An insight into the composition 
and behavior of this natural 
radio mirror, together with how 
and when it may best be used to 
improve the quality and quan­
tity of your radio contacts , is 
given by one of the country's top 
DXers and propagation fore­
casters. By using these insights 
carefully and correctly, you are 
on your way to success. 

HAM RADIO HORIZONS April 
1977 , Volume 1, No . 2. 
Published monthly by Com­
muni cations Technology , 
Inc., Greenville, New Hamp­
shire 03048 . One-year 
subscription rate , $10.00; 
three-year subscription rate, 
$24.00. Application to mail at 
second-c lass postage rates is 
pending at Greenville, New 
Hampshire 03048. 



The first complete small computer 
under $1,000 . 

Twenty-five years ago a computer so 
powerful cost you a cool million. 

Today, for less than 0.1 % of the cost, you 
can have your own personal computer with 
even greater power-one that fits in a pack­
age no larger than a typewriter. 

It's the Sol-20 Terminal Computer. 
There's nothing like it anywhere. 

A powerful computer at your disposal is 
quite simply, fantastic! 

Use your computer to run your ham sta­
tion. Do your taxes and books with it. Control 
your inventory. Curb your energy bil I by letting 
your computer regulate energy usage. Use it to 
study science and engineering. Use it to help 
you invent. 

And after hours, take your computer 
home to play (and create) sophisticated games. 
Computers may indeed be the ultimate hobby 
because you never outgrow them. Uses for 
computer intelligence are literally unlimited. 

You can find a basic computer kit for 
about $600. Though by the time you purchase 
the other components needed to make it run­
keyboard, additional memory, software and 
1/0 interfaces-you're up around $1,500. 
Phew! 

Now, the good news. The new Sol-20 in 
kit form gives you an entire working system 
for $995. 

Those of you who are already into 
personal computers will recognize what an 

incredible advance this is in computer.packag­
ing. This is the only small computer that offers 
all of the following as standard features: 

8080 m icroprocessor- 1024 character 
video display circuitry-control PROM memory 
-1024 words of static low-power RAM-1024 
words of preprogrammed interface capable of 
controlling two recorders at 1200 baud-both 
parallel and serial standardized interface con­
nectors-a complete power supply including 
fan-a beautiful case with solid walnut sides 
-software which includes a preprogrammed 
PROM personality module and a cassette with 
BASIC-5 language plus two sophisticated com­
putervideo games-the ability to work with al I 
S-100 bus, including Altair, lmsai and Processor 
Technology products. 

Full expansion capability 
Tailor the Sol-20 system to your appli­

cations with our complete line of peripheral 
products. These include the video monitor, 
audio cassette and digital tape systems, dual 
floppy disc system, memories, and interfaces. 

Write for our new 22 page catalog. 
Get all the details. 

Processor Technology, Box M, 6200 
Hollis St., Emeryville, CA 94608. 
(415) 652-8080. 
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FOCUS & COMMENr 

Images can mean different things to different people, depending upon what kind of 
image is being dealt with. To a person concerned with public relations, a favorable 
image is something to be sought after, nurtured, shaped, and maintained. A great 
number of professional people spend a lot of time, money, and effort in providing a 
client with a favorable view in the eye of the public. 

To electronics people, an image is something else again. As a product of a mixing or 
heterodyning process in either a transmitter or a receiver, it must be removed, ignored, 
or designed around, as the case may be. This type of electronic image is seldom useful 
to an Amateur. 

There is another type of image that can be harmful to Amateur Radio if it is ignored 
or even if it doesn't exist: your "private image." If you wou ld like to find out what I 
mean. iust ask vour children what they say when their friends inquire about your hobby. 
Or find out how your wife feels when her friends or neighbors wonder, " What does he 
do with all that stuff?" The answers may dismay you, but this does not necessarily 
mean that you are doing something wrong, but rather that you are not doing enough 
things rig ht. 

And you younger people, just starting out in ham radio, what sort of "tag" does your 
non-ham friend or parents hang on you because of your devotion to your hobby? 

We should all embark on a personal campaign of "image enhancement." The benefits 
of this do-it-yourself project can be far reaching and very satisfying. When your children 
(wife, friends , parents), know enough about your hobby to be able to explain th ings to 
someone else, just watch them beam with pride as they answer the inevitable 
questions. It is quite l ikely that you'll have to bone up a bit on your answers too. Just 
when you think that you have explained something, they'll hit you with a question that 
you didn't think they knew how to ask. It is often said that the best way to learn 
something is to teach it - to which I add; if you properly excite your audience, you will 
have to run to stay ahead. 

And don't worry about competition if your wife becomes interested to the point of 
getting her license and joining you in the fun of a world-wide hobby. The chances are 
that she will find a facet that really turns her on without detracting from what you like 
to do. Even if you both wind up in the same game, there is plenty of room for variations 
- you can work DX to collect certificates; she can collect new acquaintances 
and friends. 

However, your family may not be all that interested in carrying this far enough to get 
their license and join you in the fun of ham radio: you'll still come out ahead. The more 
they understand of your hobby, the less they will resent the time that you spend at it. In 
the process of gaining their understanding, perhaps you will learn a bit about their 
needs and desires as well. 

You need not embark on a c rash program of concentrated sessions; this could have 
an effect that is opposite to what is desired. Just the simple expedient of never being 
" too busy" to explain something can do wonders. Once the interest is aroused, you can 
start building your " private image" upon that foundation . When your hobby and your 
family get along with each other, the outside world will know. Thus you have the start 
of a public viewpoint that is based on family and home, rather than one " shaped" 
by an agency. 

While it is unlikely that Amateur Radio will ever equal the Macho image of the hard­
driving trucker with his CB mike in hand, we can certain ly benefit by a public image 
that gets us out of the category of "recluse tinkerers!" 
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Tom McMullen, W1SL 
Managing Editor 
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NEWSL/NF ________ __ 
SUSPENSION OF FCC LICENSE FEES went into effect January 1. The fee suspension 

applies to all FCC licenses - Broadcast and Commercial as well as Amateur and CB; the 
result of a court decision in a suit brought by cabl e TV and other interests who had 
charged that the FCC's fee structure was arbitrary and thus improper. 

Duration Of Suspension will probably depend on Congressional action, but could 
favorably affect the growth of Amateur Radio. Unti l the matter has been settled per­
manently, do not send any money to the FCC when applying for a new Amateur or CB 
license, or when renewing an old license. 

"INSTANT UPGRADE" will finally become a reality and give the Amateur who success ­
fully passes an exam at an FCC Field Office his new privileges immediate l y. The tem­
porary authority is to be issued on the spot by the examining Field Office, and will 
be good for 90 days or until an upgraded l icense is issued. It will require the user 
to indicate his "interim" status with a special identifier added to his call , and 
will probably go into effect in the next few months. 

AUTOMATIC LICENSE EXPIRATION REMINDERS for CBers are being considered by the FCC 
according to an item in Connnunications Retailing. The reminder, to be mailed 2- 3 
months before l icense expiration, would include a renewal form; a free service which 
ham radio has provided Amateurs since 1974. 

RE UESTS FOR MULTIPLE NOVICE exams must be accompanied by the name and necessary 
qua i ications o the person or personsr-planning to administer the exams, names of 
the individuals to be examined, and the date you expect to administer t he exams. FCC 
reports they've been getting a number of exam requests such as, "I'll need a dozen or 
so exams in the next six months," which they've had to reject. 

CW COMPREHENSION EXAMS are still in the future for most Amateurs, despite item in 
J anuary 73 that they'd be available in January. The multiple-choice CW tests are being 
given in--YCC's Washington Fie ld Office, but won ' t show elsewhere for months. 

PROPOSED FURTHER DE - REGULATION of the Amateur Radio Service emerged from the FCC in 
the form of Docket 21033 which would revise Part 97 of t he FCC Regulations to permit 
repeater, auxil i ary, and remote control operation of Amateur stations under Primary, 
Secondary, and Club station l icenses, and to discontinue the issuance of separate 
licenses for such operations; 

Delete the requirement t hat the transmissions of so- called "open" automatically­
controlled repeater stations be recorded and the r ecordings be re ta ined for a 30- day 
period, and making minor r evisions to the logging requirements for remotely-controlled 
stations; and 

Allow Amateur licensees greater flexibility in the choice of fr equencies for re ­
peater and auxiliary station use. 

K2VN IS A NOVICE CALL issued to Chester Charles, 78, of Sea Girt, New Jersey, who 
held 2VN back in 1914. Since WN cal ls no longer exist, he is eligible for t his first 
Novice 1X2 call. 

"PERSONAL RADIO SERVICE" was the official new name of the Citizens Radio Service as 
a result of a third Report and Order on Docket 20120 announced December 15 t h. Class - D 
CB became the Cit i zens Band (CB) Radio Service, while Class A is known as the General 
Mobile Radio Service and ClasS--C became the Radio Control (R/C) Radio Service. 

At The Same Time Part 95 of the Rules has been reorganizeclinto four sections, one 
each for the three servi ces and the fo urth a technica l section pertaining to the 
other three. 

The Names And Rules changes became effective January 27. 

A NEW TRADE ORGANIZATION - the "Amateur Radio Manufacturer 's Association - was 
formed by a group of manufacturers attending SAROC January 7-9 , and a nine-man 
steering committee was set up to work out a deta i led proposa l for a broader-based 
t rade group. 

At The Steering Committee meeting, the name ARMA was selected and member classi­
fications set up. A tentative statement of purpose, defining ARMA as a self- governing 
body whose goal is to promote Amateur Radio; promote high ethical standards among its 
membership and throughout the industry , encourage legislation and rule-making favor ­
able to Amateur Radio, and to support its members' activi ties through market research, 
was also written . An acting Chairman, Dennis Had of Dentron, was chosen and the 
steering committee ' s statement of purpose approved. 

RADIO CONTROL ENTHUS IASTS interested in sharing their knowledge and experiences 
should consider writing for Ham Radio Horizons. An issue with RC emphasis is being 
planned for later this year, and manuscripts are be ing sol icited now. 
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You buy the radio. 
We'll supply the accessories free! 

ICOM IC-245 
2-meter mobile FM transceiver 
Long's brings the VFO revolution to you with the IC-245 144 to 148 
MHz FM transceiver. The IC-245 features : Accurate tuning over 50 
detent steps, Digital display in 5kHz steps, Modes: FM, SSB (with 
adapter only), CW, Carrier suppression 40 dB or better, TX output: 
FM 10 watts, Max. freq. deviation: plus or minus 5 kHz, Mike im­
pedance: 600 ohms. 

Item Number 5031-109 . . ........... . ....... List Price, 499.95 

ICOM IC-211 2m FM transceiver 
The new IC-21 1 from Long's is the last word in digital, 2m, all mode 
transceivers. Fully synthesized in 100 Hz or 5 kHz steps, has dual 
track ing, optically coupled VFO's show in 7 digit LED readouts . One 
knob controls all frequencies. Modes: FM, USB, LSB and CW. 
Internal 117VAC or 13.8VDC power supply. 

Item Number 5030-109 ........... .. List Price 749.95 

HYGAIN 28 
2-meter beam 
The Model 8 is an 8-
e I em en t, 2m beam . 
Features: Unidirectional 
pattern, specia l beta 
match config. , permits 
max. gain & f/ b ratio, 
heavy aluminum boom, 
~" element rods for 
max. efficiency in the 
2m range. 

Item Number 8338-109 

List Price 37.95 

NPC 103R 
power supply 
4 amp regulated power 
supply ; converts 115 
volts AC to 13.6 volts 
DC, plus or minus 200 
m i llivolts. 2.5 amps con­
tinuous, 4 amps max. 
Ideal for the IC-245 
transceiver. 

Item Number 10602-109 

List Price 39.95 

Tota I list for 
all 3 Is: 577.85 
SAVE: 77.901 499.95 

DRAKE WV-4 watt meter 
The WV-4 allows you to monitor forward or reflected 
power for fast, accurate tune up and to continuously 
check transmitter an tenna performance. Freq. 
coverage: 20 to 200 MHz, Line impedance: 50 ohm 
resistive, Power capabil ity: 1000 watts continuous duty. 

Item Number 3530-109 . .... . . .... List Price 84.00 

Totalllstfor 749 95 Remember, you can call TOLL-FREE: 

both Is: 833.95. 
You SAVE: 84.001 • 

1-800-633-3410 for 
Long's Electronics price on any ham item. 

LongS Electronics 
3521 10TH AVENUE NORTH, BIRMINGHAM, ALABAMA 35234 • 



INTERVIEWS 
JOHNJOHNSTON,K3BNS 
Chief, FCC Amateur and Citizens Division 

Last month we ended the first 
segment of our in-depth 
Interview with FCC Amateur 
and Citizens Chief John 
Johnston with the first part of 
John's answer to the question, 
" Where is Amateur Radio really 
headed today? We've certainly 
got a revolution in numbers 
going ... " and John was 
saying, "I see definite trends -
some good and some not so 
good . The one bothering me 
the most is the trend by a 
growing number of hams to 
sometimes forget the purpose 
of the Amateur Radio Service. 
Ham Radio has its mission, 
just as the other radio services 
have their missions, and 
frequencies are allocated to 
each of the various services on 
the basis of their need to carry 
out their respective missions. 
But from the questions we 
receive, it seems that more and 
more Amateurs want to use the 
Amateur frequencies to carry 
out, or help carry out , the 
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mission of some other service. 
For example, we are being 

increasingly asked by hams if 
they can use their autopatch 
for business calls - like a 
regular mobile radio telephone 
system, or if they can 
rebroadcast weather stations 
and the like. These are not 
necessarily " bad" uses of radio 
- they're just not Amateur 
Radio. This trend could weaken 
the Amateurs' case for having 
their frequencies. 

Just how far Amateurs can 
go before they bring real 
problems down on themselves, 
I frankly don't know. From the 
stories we hear from time to 
time, some hams must be very 
determined to find out! 

Now we're seeing more 
and more channelized 
operations ... 

Whether these trends will lead 
to something that still can be 
clearly recognized as Amateur 
Radio remains to be seen, but 
what hams should remember is 
that there are limits, or it 
simply won't be Amateur Radio. 

HRH: Where do you think those 
limits lie? 

John: Hams often ask me that 
question, and I'm really the 
wrong one to say. That may 
sound strange, but my 
experience is that every time 
we try to set limits on the 
Amateur Service, some hams 

seem to miss the whole 
objective and concentrate on 
testing the new limits, trying to 
find loopholes. It would be far 
better for Amateurs to 
recognize their responsibilities, 
to develop their own "code of 
ethics" they want to have their 
service judged by, and to 
promote self-enforcement -
such as they are doing with 
their Official Observer program. 

Another trend I see 
developing is the growing need 
for better spectrum 
management by hams. 
Historically, Ham Radio was 
something done during free 
time. It was one operator 
talking with another on 
frequencies selected at 
random, from those available at 
that particular time. Now hams 
are moving more and more to 
channelized operation - and 
I'm not only talking about 
repeater stations - where 
systems monopolize a channel 
practically continuously, often 
24 hours a day, 365 days a year. 
There is nothing wrong with 
this situation per se, in fact , 
there are a great number of 
advantages to channelization. 
The problems arise when 
someone doesn't think he is 
being treated fairly by other 
Amateurs. 

In the early days of 
repeaters , for instance, hams 
had some "repeater wars," but 
- with few exceptions - they 
have worked out their problems 
in a cooperative fashion . If 
Amateurs could now come up 
with a good spectrum 



management system which 
further extended this 
cooperation between hams, so 
repeaters could be set up in a 
complimentary way, there 
would be a basis for backing 
off on some of the coverage 
restrictions . The system would 
have to be one that gave 
everyone the chance to have 
his case heard, and resulted in 
fair decicions everyone would 
agree to abide by. 

HRH: In other words, you're 
suggesting that repeater 
councils should take a broader 
look at the potential repeaters 
have, and work systematically 
toward, for example, state-wide 
repeater coverage, instead of 
simply being a conflict 
preventer or resolver in the 
case of competition? 

John: Yes, someth ing on that 
order. But remember, there are 
other types of Amateur stations 
and operations that could 
benef it by this approach: 
networks, bullet in stations, 
control station, link stations, 
and possibly a few others. 

HRH: Does that mean you 
endorse the proposal that Lew 
McCoy and the ARAL made 

There it is, 1919 M Street, N.W. Skip 
Tenney, Publi sher o f ham radio and Ham 
Radio Horizons paused briefly to look 
ou r way before cont inuing t o th e 
meeting and interview with K3BNS. 

recently for a national repeater 
coordinating program? 

John: Not exactly. They were 
taking a different approach to 
making the system work. I 
understand they were talking 
about making coordination a 
condition of license grant. That 
isn' t very practical in Amateur 
Radio, where the hams already 
have their I icenses. Ideally, it 
would be a voluntary, 
cooperative arrangement 

If hams abandon these ob· 
jectives ... in favor of 
others, then the service 
Itself could no longer be 
justified on that basis. 

between hams, but it might 
have to be a rule requiremen t if 
it was absolutely needed . The 
traditional " listen before you 
talk," and " first come, first 
served" method is still a pretty 
good system for casual and 
non-channelized operating. 
Rule 97.63 permits any Amateur 
station to be on any frequ ency 
within any Amateur band, 
subject to the control operator 
privileges. It might be 
expanded to require 
coordination with everyone else 
in the coverage zone also 
having access to a particu lar 
channel in the event someone 
wanted to use it for a 
prolonged period. The 
coordination work could be 
done through the Amateur 
councils. 

I real ize that a good 
spectrum management system 
would take a lot of effort on the 
part of the hams. First in 
developing the system, and 
then in making it work. It could 
go beyond vhf and uhf, into hf. 
It would meet some tough 
challenges. For example, 
W1AW transmits ARAL 
bulletins and code practice. 
Several channels are used for 
extended periods. I think they 
do it in a responsible way; they 

publish their schedules and 
frequencies in advance, and 
carry out an organized program 
designed to assist Amateurs. 
Most Amateurs apparently 
accept the program and 
concede the channel. A few 
others do not, and don't seem 
to be able to express 
themselves any better than 
venting their displeasure over 
the air. That is not good 
spectrum management. 
Another example of where 
Amateurs need better spectrum 
management is with some of 
the hf networks. They 
monopolize a channel over a 
very wide area, for whatever 
purpose they have, often for 
extended periods of time. Other 
hams, not part of the net, 
concede the channel and go on 
about their operating 
elsewhere, wh ile a few 
challenge the net by making 
mishief on the channel. That is 
not good spectrum 
management. Sometimes one 
or both sides come to us and 
want the government to step in. 
That can be a very expensive 
undertaking, and one that gives 
Amateur Radio a black eye. 
Hams must develop better 
ways to work out these 
conflicts themselves, off the 
air. 

HRH: Do you see the 
Commission taking any action 
on the commerc ial ism issue in 
the near future? 

John: That would depend upon 
a number of factors. 
Remember, I am talking about 
trends and what can be done 
about them. Amateur Radio is 
to be a service of self-training, 
intercommunication, and 
technical investigation carried 
on by Amateur Radio operators, 
that is, by persons interested in 
radio technique solely with a 
personal aim and without 
pecuniary interest. If hams 
abandon these objectives, as 
spelled out in Part 97.3 of the 
Rules, in favor of others, then 
the service itself could no 
longer be justified on that 
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basis. For example, if Amateurs 
use their frequencies for 
commercial local calls via 
autopatch, or long-distance 
business calls via phone patch, 
they're jeopardizing their own 
service. Other services will say, 
"Let us have these frequencies 
for commercial traffic since 
that's what they are being used 
for." 

HRH: So far you've touched 
only on the negative side of 
Amateur Radio. What do you 
see as being positive in 
Amateur Radio today? 

John: Taking the broader look 
at Amateur Radio, it is certainly 
meeting the objectives spelled 
out in Part 97.1 of the Rules. 
Probably much more than most 
people realize - including the 
hams themselves. There's no 
question that Amateurs are 
providing emergency 
communications - the floods 
in Idaho and Colorado and the 
earthquakes in Italy and 
Guatemala are very recent 

- ·-----

demonstrations of that. 
Amateur Radio is also 
advancing the radio art. It's 
also improving the participants' 
skills - just go to any hamfest 
and sit in on the technical 
sessions, or note the 
increasing participation of 
Amateurs in technical activities 
at IEEE meetings. They're 
growing in numbers, too, 
increasing the nation's pool of 
technica lly trained people. They 
must be doing things right in 
the field of international good 
will because the Amateur 
population is rising world-wide. 
Even before joining the 
Commission, I thought 
Amateurs should develop a 
more comprehensive award 
system that covered all five 
objectives of the Service. If 
properly designed, such a 
program could channel all 
Amateur activity into 
recognized productive 
directions, and provide hard 
data o n what was being 
accomplished. 

"Most of the contacts we have with Amateurs are in the form of 
complaints or requests to change the rules . . . " Gai l Dinwiddie 
could probably write an interesting chapter about that! As John 
said in the first part of the interview, "We're trying to upgrade all 
our bulletins, issue more news re leases and Public Notices, 
attend more affairs, where we can presen t our story and meet 
with people." 
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Most of the contacts we have 
with Amateurs are in the form 
of complaints or requests to 
change the Rules, or stories of 
wrong doings, so I don't think 
our viewpoint is the best one 
for a positive view. But I feel 
Amateur Radio is carrying on 
its heritage of appealing very 
strong ly to the technically 
inclined. It continues to have 
an excellent reputation 
throughout most of the 
Commission for causing very 
little trouble, and for effective 
self-enforcement. From what 
I've observed at hamfests and 
conventions, I know Amateurs 
have some very enthusiastic, 
dedicated, resourceful , and 
talented people in their ranks. 

HRH: We've heard a lot of talk 
that the day of the basement 
inventor is past and, with it, 
that the Amateur is no longer a 
significant contributor to the 
communications art. Most, if 
not all, " far out" electronics 
research is being done in 
expensively equipped 
commercial labs with highly 
sophist icated staffs. Do you 
think the Amateur is still 
capable of making significant 
techn ical contributions? 

John: Yes, I do. Programs like 
OSCAR .. . people just can't 
get over the Amateur fraternity 
constructing and operat ing a 
pair of long-lived satellites. 

Then amateurs got involv· 
ed and soon were demon· 
strating very practically 
what repeaters really were 
capable of doing. 

Amateurs are finding 
applications for microprocessor 
technology, making things 
simpler and more practical. 
Though it's true it is in the labs 
where much of the R&D work is 
being done, there are still a lot 
of areas where Amateurs do a 
great deal. The Amateur's forte 
is doing th ings pragmatically 
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- repeaters are a good 
example. Commercial repeaters 
were around a long time before 
Amateurs got involved, but as 
soon as they did they were 
demonstrating what repeaters 
really were capable of doing! 

HRH: Speaking of growth, what 
do you in the FCC project as 
the size of the United States' 
Amateur community in the next 
five or ten years? 

John: We haven't come up with 
a way to project growth other 
than by ext rapolation, and 
during the past few years the 
trend was headed downward -
losing Amateurs at a rate of 
about 350 a month. Recently 
that trend has changed sharply 
upward. I was helping give 
exams at a hamfest recently, 
and the examiner remarked that 
Docket 20282, Restructuring, 
must have reminded hams 
about the importance of 
upgrading, since their office 
had been swamped with hams 

wanting to take the exams 
ever since the proposal came 
out. 

The League's training 
program has spurred interest, 
as have the many individual 
club training programs. It's 
easier today to find a place to 
get help in getting an Amateur 
license than it ever has been 
before, and the quality of the 
training is improving. We can't 
overlook the spillover from CB, 

There's a very definite 
change in attitude, and it's 
not just because of WARC 
or the spectre of WARC ... 

which has made people more 
aware of the interesting 
possibilities of two-way radio. 

There are a number of 
factors involved in Amateur 
Radio's growth, and we really 
don't know whether what we're 

seeing is for the long term or 
just a short-term burst. 

HRH: Do you sense a change in 
attitude in the Amateur 
community itself toward 
potential hams? Just a few 
years ago it was quite common 
to hear a complaint from a 
would-be ham that local 
Amateurs or nearby ham clubs 
were indifferent or even 
negative toward his desire to 
become a ham. 

John: There's a very definite 
change in attitude, and it's not 
just because of the World 
Administrative Radio 
Conference (WAAC), or the 
spectre of WAAC. That's part of 
it , of course, but hams as a 
whole - the active ones - are 
definitely more open to 
newcomers than they've ever 
been before. The phenomenal 
increase in club sponsored and 
operated Novice training 
programs proves that! 

(To Be Continued) 
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TWO WATTS 
ON THE 

"ISLAND IN THE SUN" 
BY DOUGLAS A. BLAKESLEE, W1 KLK 

A small radio goes a long way -
physically and electronically -
and we learn how to be a DX station. 
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DX! No other term in the ham 
vocabulary conjures up such 
visions: Faraway spots, pileups 
of stations calling the rarest of 
the rare, great DX contests. 
Until recently , for most of us, it 
was only a dream to think 
about changing places with an 
operator in some exotic 
location. Boeing started a 
change in 1957 with the 
introduction of the 707 jetliner. 
The world was opened to fast 
and easy travel. DXpeditions 
(amateurs travel ing to rare 
locations and setting up a 
station) became a fad , then a 
way of life. At about the same 
time the transceiver - a 
complete rad io station in a box 
- was introduced. Any 
amateur now has the 
opportunity, for the price of a 
ticket, to jet off to the place of 
his choice with his station 
under his arm. 

New England in the winter 
can be cold , damp, dark, and 
otherwise miserable. On one 
such November evening, stuck 
in a traffic jam, I decided it was 
time for a vacation. Why not a 
DXpedition to one of those 
sunny spots in the Caribbean, 
say St. Thomas, KV4 land in 
ham lingo? That very night I 
called Barry Hyatt at Air/Marine 
Travel in Brewster, New York. 
While it may seem strange to 
call a travel agent some 100 
miles away, Barry is one of the 
best in the business. After 
l istening to my plans, he noted 
that what I wanted was a quiet 
spot with sun guaranteed -
which would require going 
much farther south during 
December. Barbados was his 
suggestion. A quick check of 
the map showed an island 200 
miles northeast of Venezuela, 
the outermost island in the 
Windward chain , ham radio 
prefix 8P6 in the countries lis1. 
Barry explained that the hotel 
rates would be lower but the air 
fare would be more, because of 
the longer distance involved. In 



total , the cost would be 
approximately the same as 
going to St. Thomas in the 
Virgin Islands. I was convinced; 
after all , an 8P6 call is much 
more rare than is KV4. 

In the traffic jam the next 
evening, I explained my 
personal DXpedition to Doug, 
W1CER (Now W1 FB), while 
talking through a local two­
meter repeater. After a few 
microseconds of reflection 
(perhaps while he looked at a 
thermometer outside his 
window), Doug said that he and 
his wife (W1CKK) would be 
interested in joining the 
adventure. After all, sun, fun, 
and ham radio are a 
tremendous combination. The 
idea has definite wife appeal 
with or without the radio. 

Doug took charge of the 
equipment arrangements. He 
was wound up in QRP (low 
power) equipment at the time. I 
have the reputation of being a 
power nut, no doubt because of 
the articles that I have written 
about building kilowatt 

amplifiers. Doug suggested 
taking his Heath HW-7, a dipole 
antenna, and some spare parts. 
He demonstrated that it would 
all fit in a portable typewriter 
case. I admit, even after the 
fact, that I was skeptical that 
such a simple rig would be 
effective. But, from my years as 
F7DB in France, I know the 
phenomenonal power 
amplification that seems to 
take place when a DX callsign 
is used. 

We're off 
In just two weeks 

arrangements were completed, 
and we started. Perhaps in 
revenge, Mother Nature gave us 
a sendoff, New England style. 
Just as we left Hartford, a 
heavy wet snow started, and we 
slipped and slid all the way to 
Kennedy Airport. But, the 
driving problems were 
forgotten once we were 
airborne in a Pan Am 707 
headed south. 

It was late afternoon, 
Barbados time, when the plane 

After leaving the snow and ice of New England, not even the thrill of being a DX station 
could keep us f rom the beaches and sun (photo courtesv Barbados Tourist Board). 

There are many small and light-weight 
transceivers available to amateurs today. 
This HW-7, and the newer version, t he 
HW-8 are not only fun to assemble, but 
al so are eas i ly carried about . W ith 
dimensions of approximately 4 by 9 by 
81/2 inches (10x23x21.5cm) and a weight 
o f less than 5 pounds (2.25kg), the rig 
can be tucked Into luggage or a 
typewriter case with room to spare for 
accessories as was done on this trip to 
the Island in the Sun. 

settled down along the coral 
coast of a t iny island. From the 
window the land looked very 
lush and green in marked 
contrast to the black and white 
landscape we had left behind. 
Straight down, the many 
shades of purple and green of 
the Caribbean Sea, with coral 
reefs for accent, provided an 
inviting panorama. We could 
hardly wait to unpack our 
swimsuits. The big jet landed 
gracefully at Seawell Airport. 
The minute the cabin door was 
opened, we knew we were in 
another world . Close to sunset 
it was 85 degrees. As we 
walked to the terminal , it 
seemed the whole island had 
turned out to greet us. There 
was a sea of people, dressed in 
every color of the rainbow. To 
this day I don't know if they 
were out to greet some VIP or 
just to watch the planes arrive 
and depart. 

The immigration procedures 
were simple and quickly 
d ispensed with . We waited, and 
waited, in the main hall for our 
baggage. Slowly, a feeling of 
dread spread. Most of those 
who had gotten off the plane 
with us claimed their baggage 
and left. For us there was 
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Sugar cane is the main occupation and product on the island. Evidence of 
growing, cutting, and transporting it can be seen everywhere (photo courtesy 
Barbados Tourist Board). 

nothing - no clothes, no radio. 
Checking with Pan Am ground 
personnel, we found our 
baggage had probably gone to 
Trinidad, although they weren't 
sure. That's a good DX spot 
too, but not the one we had in 
mind. So, we spent an hour 
filling out missing baggage 
reports, a kindergarten show­
and-tel I exercise where you are 
shown line drawings of various 
bags and asked to point out 
what was yours - was being 
the right term. Trying to explain 
a Heath HW-7 CW transceiver 
in a typewriter case proved 
impossible, adding to the 
frustration. 

Doug and I left the terminal 
severely depressed. We could 
make do on a Caribbean isle 
with no clothes - we had 
already agreed to buy new 
bathing suits and live in them 
- but to have no radio was 
unthinkable. My wife said, 
"Cheer up, things could be 
worse." And it was just so: 
Things got worse. Barry had 
arranged to have a car meet us. 
But, the fellow must have given 
up while we waited for the 

16 ~ April 1977 

baggage, so we took the first 
available taxi. As we left, so did 
the masses, on foot and by car. 
We "flew" out of the airport 
gate, straight into another car. 
Without the crowds, it would 
have been a serious accident. 
Fortunately, there were too 
many people on the road for 
the taxi to really pick up speed. 
The damage was minor, but a 
long "discussion" ensued 
between the two drivers. The 
Bajan accent of the islanders is 
normally soft and pleasing to 
the ear. In this case the tone 
was reminiscent of two New 
York cabbies, even if we 
couldn't understand all of the 
words. Barbados is an English­
speaking island - well , almost. 

We're here 
Finally out of the airport, we 

rode along in our taxi with the 
newly redecorated front end 
and side. The road was a 
winding lane that snaked out 
through fields of tall green 
sugar cane. Then, we circled 
through the outskirts of 
Bridgetown, the capital. First 
impressions were of very small 

wooden houses - of perhaps 
400 square feet each - with 
gingerbread decoration, 
wooden shutters, and people. 
People everywhere: Leaning out 
of windows, walking in groups 
along the road, coming in and 
out of bars and stores at every 
intersection. lnterspaced were 
rather elegant homes finished 
in white plaster, with tall, 
white, masonry fences 
surrounding them. In the dusk 
we thought we spotted a 
Mosley TA-33 beam antenna on 
one (later we learned it was the 
home of the local ham). 

After a half hour of travel we 
were out of town and on the 
coast road; we entered the 
Parish of St. James. Barbados 
is divided into parishes after 
the fashion of the Church of 
England. With a quick right 
turn, we arrived at the Coconut 
Creek Club - another perfect 
choice by Barry Hyatt. The Club 
sits atop a coral bluff, a 
semicircle of cottages with a 
dining room, bar, and 
swimming pool at the center. 
The cottages are air 
conditioned, but the rest of the 
facilities are open air. The light 
tropical rains come straight 
down, so all you need is a roof 
over your head. A private sand 
beach, also semicircular, lies 
some 60 feet below the cliff. 
Coconut Creek is named for a 
wash which empties off at one 
side of the beach. There are no 
lakes, rivers, or streams on 
Barbados. Their version of a 
creek is an escape route for 
rain water which accumulates 
from infrequent heavy storms. 
Drinking water for the island is 
drawn up from natural storage 
in underground caverns. It 
takes approximately 9 months 
for the water to filter down 
through the coral substrate and 
become available for use. 

We received a warm 
welcome from Owen and Jean 
Ellison, our hosts. After a short 
tour of the Club, we settled 
into our cottage near the edge 
of the cliff. Each room had a 
private balcony overlooking the 
ocean. Later, sitting by the 



pool, we reflected over rum 
punches - standard island 
fare, courtesy of our hosts -
that even without clothes or 
radio gear, it was a gorgeous 
evening. A slight breeze off the 
Caribbean caused a gentle 
sway among the trees and the 
huge flowering plants. We had 
another, and then another rum 
punch, soon forgetting about 
our itinerant radio which was 
on some island, somewhere. 

The next morning we were 
treated to one of the second 
wonders of the world, a Club 
breakfast. Before retiring one 
fills out a long laundry list of 
possible treats which contains 
the traditional fare plus various 
island fruits and local 
delicacies such as flying fish. 
Then, you enter the time you 
want the feast delivered. At the 
chosen time, a waiter appears 
at the door with your order, 
which he sets up on the table 
out on the balcony. That first 
night my wife and I had 
checked off everything that 
looked interesting. 

Breakfast arrived, pounds of 
it. In the bright morning sun, 
with the temperature already up 
to 80 degrees, it was a feast. 
With so much to eat, it was 
amusing to recall stories of 
other DXpeditions to barren 
rocks where cold beans were 
the fare for each meal. 
Dedication to ham radio is a 
fine thing, made ever so much 
easier after a good breakfast 
in a warm climate! 

We immediately noted two 
species of creatures who had 
decided to join our meal. First, 
a few small birds flew in. They 
perched on the railing and 
waited for a few tidbits to be 
put out. They were followed by 
two small green lizards who 
seemed to have suction cups 
on their feet as they were able 
to scamper up and down the 
walls. Never having seen such 
ugly creatures before - there 
is no equivalent in New 
England - we were startled by 
their arrival. Gradually, we 
found that they were very tame 
and quite shy. However, they 
readily accepted some food 

d r 

The dock area is always busy with pleasure craft and trad ing ships. Some interesting 
hours were spent on a cruise aboard the Jolly Roger (photo courtesy Barbados Tourist 
Board). 

when it was put on the railing. 
Our two little guests were 
nicknamed Harold and Tubby 
Tuba (the latter was quite 
overweight, even for a I izard -
no doubt too much Club food) . 

Much of our first full day, 
Sunday, was spent lazing about 
on the beach and inspecting 
the Club for possible antenna 
locations. Late in the 
afternoon, a truck arrived from 
Seawell with our clothes and 
the typewriter case (newly 
imported from Port-of-Spain). 
All of our earlier ugly 
comments about the moguls at 
Pan Am were withdrawn. 
Immediately the HW-7 was set 
up with a wire antenna thrown 
over the balcony. Signals from 
the Americas came pounding 
in. Our antenna discussions 
were revived in earnest , 
between spates of rum 
punches and monitoring all 
those beautiful ssb and CW 
signals. 

To Bridgetown 
Early on Monday morning, 

after a second of those 
breakfasts, we were off to 
Bridgetown in search of 
licenses. Following the 
Greyhound ad, we took the bus, 
which ranked as one of the 
unique experiences of the 
entire vacation. Ninety-five per 
cent of Barbados is black; we 
were the only whites on the 
bus. Everywhere on the island 
we were treated with kindness, 
including during our bus ride. 
As the vehicle lumbered 
along, the sights, sounds, and 
smells of the island 
surrounded us. 

Bridgetown was a delight. 
Christmas crowds filled the 
narrow streets. Momentarily, 
we had forgotten that the 
holiday was so near. The raspy 
sound of "I'm dreaming of a 
Sunshine Christmas," played to 
the White Christmas tune, 
blared out of horn speakers on 
a large store. In the port area 
lay all manner of inter-island 
vessels; both ships and crew 
were picturesque sights for eye 
and camera. After some 
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At times the ham rig was turned off to al low exploration of the varied shoreline. Some 
of the rugged areas are in the marked contrast to the beaches I.photo courtesy Bar­
bados Tourist Board). 

gawking about, Doug and I 
parted company from the girls 
- who went off to the stores 
with BWI clutched in hand. 
(Pronounced Bee Wee, the 
local currency is a leftover from 
the British West Indian 
Confederation.) We sought out 
Pat Toppin, 8P6AZ, for advice 
about obtaining licenses. The 
office of Pat's Import/export 
business is down by the docks. 
He welcomed us warmly, told 
us what to do, and sent us off 
to the electrical inspector's 
office, in the Old Hospital 
Building. Current licensing 
procedure requires that you 
present a US document bearing 
your photograph, and your US 
Amateur license. The fee is $5, 
US. The licenses expires on 
December 31, and may be 
renewed by mail on January 1. 

The licenses were issued in 
short order; 8P6EU for Doug 
and 8P6EV for me. In a 
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sequence worthy of an old 
cops-and-robbers movie, 
Rollock, our taxi driver, was 
yelled at, urging full speed 
back to the Club. 

What excitement! We raced 
to put up antennas, almost 
forgetting the girls. We climbed 
on top of the cottage and 
attached one end of our 20· 
meter dipole. The other end 
was connected to the top of a 
huge coral rock that was just 
off shore. Several guests and 
our hosts watched this 
operation; they were too polite 
to comment about the activities 
of the idiots from North 
America. 

At last, CQ DE 8P6EV. The 
magic of the DX callsign 
entranced the 20-meter band. 
Suddenly, the whole world 
wanted to work 8P6, or so it 
seemed. Our life settled into a 
routine of beach, operating, 
and rum punches. The HW-7 

did well. Heat was a problem, 
caused by the 50-Hz line 
voltage, so the cabinet of the 
power supply was removed. 
During the first night on the air, 
we had a schedule with 
W1 FBY, who reported a snow 
and ice storm back in 
Connecticut. This report 
brought on a toast to all those 
people sliding about in the 
New England snow. 
Off to tour the Island 

One day, as a break in the 
beach and radio routine, we set 
off to tour the island with 
faithful Rollock acting as guide 
and driver. Barbados is only 
approximately 166 square 
miles, most of that being sugar­
cane fields. The population of a 
quarter mill ion Is packed into 
Bridgetown and a few small 
townships. The roads inland 
are very scenic - but wide 
enough for two cars in most 
places. The motorized vehicles 
on the roads were most 
impressive, many of them 
imported from Australia. 

We drove up to one high 
point on the island, Farley Hill , 
some 1000 feet above sea level. 
Down a long sweeping drive 
bordered by royal palms, each 
90 feet high, was the remains 
of a plantation mansion. The 
building had been destroyed by 
fire some years before. The 
plantation was where Harry 
Belafonte's " Island In The Sun" 
was filmed (before the f ire). The 
movie produced a nickname 
that has stuck with the island; 
today the site is the island's 
first national park. 

To a ham, it was an ideal 
radio spot. What were we doing 
down at sea level with low 
antennas? Oh, the DX that 
could have been worked from 
that hilltop with an antenna 
strung between those royal 
palms_ 

Rollock beckoned for us to 
follow him up through a grove 
of trees to the top of the hill. 
What we saw on the other side 
was perhaps the biggest shock 
of the trip . Until then we had 
spent all of our time on the 



Caribbean side of the island, 
which appeared exactly the 
way the tourist brochures and 
films portray a tropical isle. 
Looking down on the Atlantic 
side was like looking into 
another world, which rather 
resembled the hills of Scotland. 
The coast was rocky and 
sparse of trees. For centuries 
the restless Atlantic has sent 
waves crashing into the shore, 
carving and rearranging. One 
large rock in the bay had been 
shaped like a human head, 
rather like the great stone 
heads of Easter Island. 

The remainder of the 
afternoon was spent exploring 
the small farms and the coast 
line of the Atlantic side. There 
are scattered summer homes 
along the shore where 
Bridgetowners escape the heat 
of July and August. At dusk, we 
wandered through the 
graveyard of an old stone 
Episcopal church. In the center 
was an ancient sun dial set in a 
stone mount engraved with the 
date 1690. Looking over the sun 
dial , far below in a valley, was 
the white dome of the Cable 
and Wireless ground station for 
satellite communications. As 
the reds and oranges of the 
sunset played through the 
valley, we were left to reflect 
on time and space and the 
hardy Englishmen who settled 

Barbados three centuries 
before. 

More hamming 
Back at the rig, Doug and I 

took turns filling our log books. 
We operated at first on the 
porch outside his room. One 
morning we found two 
workmen replacing the palm 
roof of the table which sat on 
the outermost part of the cliff. 
As soon as the work was done, 
we moved our shack out under 
the palm roof. The new location 
featured natural air 
conditioning, a panoramic view 
of the coast, and an occasional 
glimpse, when not 
concentrating on CW, of bikini­
clad surfers. 

The keyer acted up from time 
to time. We weren't sure what 
was the trouble - perhaps the 
heat was getting to the 
integrated circuits. Suddenly, it 
was working fine. Tubby Tuba 
emerged from behind the rig, 
managing a lizard's smile. 
Lizards enjoy a diet of bugs, 
and evidently Tubby had taken 
care of whatever bug had been 
bothering the keyer. Next 
morning Tubby rece ived an 
extra share of breakfast, which 
did nothing to improve his 
figure. 

That evening we accepted an 
invitation to visit Pat Toppin. 
Although we were strangers 

At the keyer 8P6EU answers a station In Japan - not bad for two watts. 

just a few days before, we were 
welcomed as old friends. This 
special comradeship among 
hams of every nationality is one 
of the marvelous aspects of 
amateur radio. Set in the short 
hills above Bridgetown, Pat's 
home Is an excellent radio 
location. 

lt seemed totally 
incongruous to be sitting on an 
open porch in a 75-degree 
temperatures talking about the 
hams of Barbados with a fully 
decorated Christmas tree 
behind us. Even though we had 
difficulty equating the tropical 
noises and warm winds wi th 
the holiday season, a good 
time was had by all. Pat 
described the cost of radio 
equipment which increases 
considerably in price when 
imported. Components are 
generally not available. And we 
thought we had problems 
getting parts for a project! 

Upon returning to the 
Coconut Creek late that 
evening we were treated to 
another Caribbean spectacular. 
A storm far off in the Gulf of 
Mexico was kicking up the 
water. Breakers were rolling in, 
white mountains illuminated by 
the full moon as they raced 
across the bay. We sat on the 
porch and wondered at 
Nature's mighty display. 

And home 
As with every vacation, it 

was over all too soon. Rollock 
drove us to the airport. Yet we 
knew we had found a second 
home. The Ellisons asked us to 
return again. Our licenses 
could be renewed each year by 
mail ; 8P6EU and 8P6EV were 
not to be silent keys. 

New York was even worse 
than expected. The snow and 
cold that W1 FBY had reported 
was everywhere. You notice a 
65-degree drop in temperature. 
Wait ing tor our bags and the 
well traveled HW-7 at the Pan 
Am terminal , Doug and I looked 
at each other and said, 
simultaneously, "Where can 
you get a good rum punch 
around here?" HRH 
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Exploring the 
1750-Meter 

Band 
At Frequencies Below the Broadcast Band a 
Little Power goes a Long Way, and Experience 
Teaches You What Can or Cannot be Done ... 
and Why 

The 1750-meter band may 
sound "far out" to an average 
ham who is oriented to high­
frequency operation, but I am 
one of many experimenters 
who for years have been legally 
exploring the use of low-power 
transmitters and mini-antennas 
on frequencies between 160 
and 190 kHz! 

Subpart E of Part 15 of the 
FCC Regulations covers low­
power communication devices. 
Section 15.201 deals with 
frequencies of operation which 
include [sub-section 15.201 (a)]: 
10-490 kHz, 510-1600 kHz, and 
26.97-27.27 MHz. 

Section 15.202 governs the 
radiation limitation below 1600 
kHz and states: 

"A low-power communication 
device which operates on any fre­
quency between 10 and 490 kHz 
or between 510 and 1600 kHz 
shall limit the radiation so that 
the field strength does not ex­
ceed the value specified in the 
following table: 

Frequency Distance Field 
(kHz) (feet) Strength 

(µV/m) 

10 to 490 1,000 2400 
F(kHz) 

510to 1600 100 24000 
F(kHz) 

Section 15.203 specifies an 
alternative (to field-strength 
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measurement) requirement for 
operation on frequencies 
between 160 and 190 kHz, and 
states: 

"(a) The power input to the final 
radio frequency amplifier stage 
(exclusive of filament or heater 
power) does not exceed one 
watt . 
(b) All emissions below 160 kHz 
or above 190 kHz are suppressed 
20 dB or more below the 
unmodulated carrier. 
(c) The total length of the 
transmission line plus the anten­
na does not exceed 50 feet." 

One watt of input power may 
not sound very encouraging, 
yet many amateurs run less 
power to QRP rigs and enjoy 
success, particularly when their 
"flea-power" transmitters are 
connected to efficient antennas 
of one-quarter or one-half 
wavelength, or to directional 
antennas. 

The 50-foot (15.2m) antenna 
restriction (including the 
transmission line) is tough to 
swallow, because even a 
quarter-wave antenna for 160 
kHz would be over one-quarter 
of a mile long! In spite of the 
50-foot antenna handicap, many 
CW contacts on 1750 meters 
have been made over distances 
of 100 to 300 miles 
(160-480 km). Single or double 
sideband, suppressed-carrier, 
voice transmissions show 
promise at 30-mile (48 km) 

BY KEN CORNELL, W21MB 

distances and, on a-m, I would 
consider anything over 2 or 3 
miles (3-5 km) real DX. 

The receiver 
The first requirement (to 

keep the horse before the cart) 
is a sensitive and selective 
receiver. Most of the better 
amateur communications 
receivers will meet this 
requirement but don't ordinarily 
cover the very low frequencies, 
so a logical next step is to use 
a communications receiver with 
a low-frequency converter. 
Many converters for low and 
very low frequencies have been 
described in various radio 
publications. 1 

The antenna 
Since there are no 

restrictions governing the 
length or configuration of your 
receiving antenna, use one that 
will provide the best signal-to­
noise ratio. This means that 
you should put it as high in the 
air and make it as long as 
possible, within reason. One of 
the major annoyances with low­
frequency reception is man­
made noise, i.e., radio­
frequency interference 
produced by such things as 
light dimmers, electrical 
appliances and the like. In 
many instances, such noise is 
confined to a particular 
neighborhood, location, or 
other limited area. Improvement 
of the signal-to-noise ratio 
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Fig. 1. Block diagram of a low-frequency transmitter, illustrating a method of 
using dual crystal oscillators to obtain a difference frequency ot 160 to 190 
kHz. Y1 and Y2 can have a fundamental frequency in the 6- or 8-MHz7 ange 
with a separation of 160 to 190 kHz. 

can often be made by the 
simple expedient of changing 
the location, height, 
configuration, or direction of 
your receiving antenna. 
Experimentation will be 
necessary to find the optimum 
combination. 

If the transmitting antenna is 
to be used for receiving, its 
location is obviously very 
important and somewhat 
limited by the restrictions of 
sub-part 15:203. 

I have had very good results 
with a loop antenna for 
receiving low frequency 
signals, specifically with the 
benefits of being able to rotate 
the loop to favor a wanted 
signal or " null out" a noise 
source. 

The low-frequency 
transmitter can be crystal 
controlled or can be a self­
excited oscillator type, with or 
without a power amplifier. A 
more sophisticated heterodyne 
oscillator configuration may be 
used for frequency control. The 
use of an oscillator alone, 
without a power amplifier, is 
not recommended because an 
osc illator is not as efficient as 
a com bi nation osci I lat or-power 
amplifier. At low input-power 
levels, efficiency is paramount. 

covering the desired 
frequenc ies between 160 and 
190 kHz can put a large dent in 
your pocketbook. 

There is an alternative 
solution, however, to the 
problem of crystal control: two 
higher frequency crystals , 
separated by a frequency in the 
160· to 190-kHz range can each 
be placed in an oscillator 
circuit, fed into a mixer and 
heterodyned to produce the 
desired diff<?rence frequency. 
The mixer-tube plate circuit is 
tuned to the desired operating 
frequency, and drives a power 
amp I if ier. My favorite 
transmitter uses this scheme of 
frequency control , but with a 
slight improvement: One of the 
two oscillators is a variable· 
f requency crystal oscillator 
which allows me to "swing" 
the crystal over a range of 
about 2 or 3 kHz. By swapping 
the crystals between my fixed 
oscillator and my variable­
frequency c rystal oscillator, 
I can obtain twice the 
excursion. I had an assortment 
of 6- and 8-M Hz crystals left 
over from my "Gonset 
Communicator" days, 
and was able to use these for 

RECEIVE 
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my heterodyne oscillator 
scheme. You can find 
inexpensive surplus crystals in 
the same frequency range. One 
source advertises three crystals 
for only $2.00. Fig. 1 is a block 
diagram of my variable­
frequency crystal heterodyne 
oscillator and transmitter. 

A self-excited oscillator (vfo) 
can be quite frequency-stable 
in the 160· to 190-kHz 
frequency range if you use 
high-quality components and 
follow the recommended 
guidelines for stable vfo 
construction, paying particular 
attent ion to the details of 
mechanical construction. The 
balance of the transmitter can 
be of breadboard construction, 
because wire lead lengths are 
not partlcularly critical , within 
reason. 

I have built many 
transmitters using a simple 
Hartley osclllator vfo circuit 
driving a power amplifier, and 
have enjoyed excellent results. 
This type of rig is probably one 
of the simplest you can 
construct, yet will permit you 
to move the frequency around 
in the band to suit your 
requirements. 

Transverters 
Another approach to low­

trequency transmitter/receiver 
operation is a t ransverter; a 
combination transmitter and 
receiving converter that can be 
used with existing 
communications equipment. 
Many amateur rigs provide 
output tor transverters that will 
extend their frequency 
coverage to bands not 
incorporated in the original 
design. Transverters for 2-, 6-, 

T 
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Crystal control of the 
fundamental transmitting 
frequency can be expensive 
because crystals covering the 
low frequencies needed are 
almost impossible to find on 
the surplus market, and new 
crystals - cut to order - cost 
$7.50 to $8.50 each. For this 
reason, a group of crystals 

Fig. 2. Block diagram of low-frequency transverter using an 80-meter transceiver, as 
an example. This represents one simple way to beg in experimenting in the 1750· 
meter band. 
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or 160-meter operation are 
common. Fig. 2 is a block 
diagram of a low-frequency 
transverter. 

Building a transmitter 
Actually, I don't recall ever 

seeing a design for a low-power 
hf-band transmitter that could 
not be adapted to low· 
frequency use. Usually all that 
is required is to substitute 
components having the proper 
values of capacitance and 
inductance for resonant 
circuits such as oscillator and 
final amplifier tank circuits , and 
for rf chokes and bypass 
capacitors. A target range of 
values for tuned-circuit 
components in the 160· to 190· 
kHz range would be a variable 
capacitor of 300 to 400 pF and 
an inductor of 2 to 3 mH. 
Circuits requiring rf chokes 
should use values of not less 
than 10 mH, because the 
common 2.5 mH rf chokes are 
often self -resonant at these low 
frequencies . Bypass capacitors 
having values between 0.01 and 
0.1 µF should be substituted for 
the common 0.001 µF 
capacitors found in high­
frequency circuits. 

Coils may be commercially 
available pie-wound, slug-tuned 
types with inductance values of 
2 to 3 mH, or they may be 
fixed-value types such as 2.5 
mH rt chokes. In some circuits 
it may be desirable to use coils 
having low-impedance taps, 
such as the J.W. Miller 9013 
and 9014 types. I have even 
used a 2.5 mH pie-wound rf 
choke that I tapped between 
the first and second windings. 

Coils for the final amplifier 
tank circuit and for the base­
loaded antenna inductance can 
be wound on large-diameter 
forms such as oatmeal boxes, 
plastic pipe sections, plastic 
bottles, and the like. Forms 
having diameters of 3 to 4 
inches (7.6-10.2cm), wound with 
about 250 turns of no. 24 AWG 
(0.5mm) wire, and resonated 
with about 350 pF of 
capacitance, should be 
satisfactory for most 
applications. It may be 
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Fig. 3. A schematic diagram of a simple o ne-tube t ransmitter. Th is configuration 
uses a tube that has both a triode and a pentode within the same envelope. Types 
6EA8 6U8A would be suitable. T1 is a plate-to-voice coi l output transformer that 
can b~ used to screen modulate the amplif ier if desired . L 1 shou ld have a value of 2 
to 3 m H. The cathode tap shou ld be about 1/ • of the turns up f rom ground end of L 1. 
C1 can be a mica compression tri mmer such as an Arco/Elmenco 466. or equal. C2 
is for bandspread tun ing, and I would suggest a capacitance o f 50 pF. R1 is used to 
adjust the power input of the amplif ier stage. 

worthwhi le to mention that it is 
always easier to remove turns 
than it is to add them after a 
coil has been wound. 
Therefore, wind your coils a bit 
"long" with some extra turns 
for later pruning. You may also 
want to add some taps to the 
tank coil to help obtain the 
best ratio of inductance to 
capacitance, hence greater 
efficiency. 

Simple one-tube transmitter 
Fig. 3 shows a simple 

transmitter using a single dual­
purpose tube of the triode­
pentode type enclosed in one 
envelope. The triode section is 
used as a Hartley oscillator vfo, 
and the pentode section is 
used as a power amplifier. If 
desired, separate tubes can be 
substituted. 

The circuit is straightforward, 
with one unique feature: R1 is a 
potentiometer for controlling 
the screen voltage, thereby 
allowing the plate-input power 
to be adjusted to exactly one 
watt. T1 is optional and may be 
included if a-m or controlled­
carrier voice operation is 
desired. It is a plate-to-voice 
coil output transformer having 
its primary wired in series with 
the lead to the screen of the 
final amplifier tube. The output 
from a low-power audio 
amplifier can be connected to 
the voice coil winding of T1 to 

modulate the transmitter. R1 is 
then used to adjust the 
unmodulated carrier to a lower 
level where voice peaks will 
" kick it up" to the one-watt 
input power level. This is a 
simple form of double sideband 
a-m, and while the voice quality 
may leave something to be 
desired , it can be comfortably 
copied on a receiver with a bfo, 
or on a " sideband" receiver 
having a produc t detector. 

The choice of voltage 
supplied to the final amplifier 
tube plate circuit to achieve the 
maximum allowable one-watt 
input power level is a matter of 
experimentation, but the 
following may be helpful: Years 
ago, I ran some tests with 
experimenters about 10 miles 
(16km) away, and we concurred 
that as long as resonance is 
maintained in the final- tank and 
antenna-loading coil ci rcuits, 
light coupl ing to a final using 
high voltage and low current 
produced the best field 
strength and the strongest 
received signal. 

Antennas for transmitting 
Most experimenters seem to 

agree that the transmit t ing 
antenna should be a vertical, 
and have a saying: " If you can' t 
l ight a neon bul b off the 
antenna, forget it!" To obtain 
this much rt vo ltage on a 50· 
foot (15m) vertical antenna, the 



most common practice is to 
use a base loading coil and 
provide a good ground system, 
making the antenna a resonant 
electrical quarter-wavelength at 
the operating frequency. The 
ground system can consist of 
ground rods and radials, and a 
good base insulator must be 
used to isolate the antenna and 
loading coil from ground. 
Although 50 feet (15m) is the 
maximum length permitted for 
the combined antenna and 
transmission line, many 
experimenters have used 30- to 
40-foot (19-12m) verticals with 
excellent results. 

Coupling the antenna 
to the transmitter 

Coupling must be as 
efficient as possible, but it is 
not recommended to connect 
the antenna directly to the 
"hot" end of the transmitter 
final tank coil , because 
harmonics generated by the 
transmitter might exceed the 
previously-mentioned field 
strength restrictions; few 
experimenters have the proper 
equipment to make accurate 
field-strength measurements. 

A very effective coupling 
method is to place the loading 
coil and the transmitter in a 
weatherproof housing at the 
base of the antenna and 
inductively couple the final 
tank coil to the antenna base­
loading coil . Any necessary 
power and control systems can 
be connected to the transmitter 
by cables from the operating 
position. 

Link-coupling between two 

INDUCTIVE 

coils is preferably made by 
means of coaxial cable with its 
shield braid well-grounded at 
both ends, and the cable 
buried, to attenuate any 
possible harmonics. Fig. 4 
illustrates a link-coupling 
system. 

Tuning the rig 
Although some 

experimenters use a neon bulb 
for tune-up, it is not sensitive 
enough for the best results, 
and I highly recommend the 
use of a field strength meter. A 
field-strength meter 
incorporating a resonant tuned 
circuit covering the operating 
frequency is quite satisfactory, 
and can also be used to check 
the output frequency to be sure 
that the final amplifier is not 
acting as a doubler or tripler 
stage, should the wrong 
inductance or capacitance 
values have been used 
inadvertently. Without a field­
strength meter, a condition of 
doubling or tripling in the final 
is hard to detect because the 
oscillator is still operating on 
the fundamental frequency and 
radiating enough energy to 
"fool" less sensitive 
instruments. 

Summary 
The information contained in 

this article is the result of 
many hours of experimentation 
by many builders, operators, 
and experimenters, but what 
might work for us may not work 
for you. I hope, however, that 
some of the basic guidelines 
I've covered will save new 
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Fig. 4. Two methods of c oupling the final rt tank ci rcui t to the antenna a_re s.uggested. 
A is inductive coupled and B is link coupled - in any case the tuned c1rcu1t L 1/C1 in 

series with the antenna to ground should be a resonant c ircuit at the operating fre­
quency - L2/C2 in both cases is the resonant rf tank circu it of the transmitter. 

experimenters many hours of 
frustration. 

To conclude, I'd like to say 
that the 1750-meter band is not 
a band for "loners. " Try to 
interest some of your friends ; 
they don ' t have to be licensed 
hams or CBers. Building and 
operating a low-frequency 
station is a good project for a 
radio c lub. The equipment is 
easy to build and tune, and 
when you think you've got 
things operating properly, it is 
very satisfying to be able to 
call a fellow experimenter on 
the land line - or see him in 
person - to check your 
progress. On your own private 
band there is litt le ORM and 
lots of fun. Good luck! 

Metric Equivalents 
Rather than break up the flow of 
the story with many paren­
thetical expressions, here are 
some metric equivalents to 
dimensions and measurements 
found in the text. 

1/4 m iie 
2miies 
3 miles 

30 mi les 
100 miles 
300 miles 

30 feet 
40 feet 
50 feet 

100 feet 
1000 feet 
3inc hes 
4 inches 
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Public Service . • • 
One Ham's Answer 

to the 
Portable 

Problem 
PICON - the public interest, 
convenience, or necessity. 

With some ideas borrowed from 
backpackers and two-meter fm, 

a weighty problem has been solved 

BY DICK JANSSON, WA1QLI 

The first purpose of amateur 
radio, as stated by the FCC in 
section 97.1 (a) of the United 
States Amateur Regu lations is: 
" Recognition and enhancement 
of the value of the amateur 
service to the public as a 
voluntary non-commercial 
communication service, 
particularly with respect to 
providing emergency 
communications." 

Amateur radio means many 
things to many people and, to 
some, public service is the 
most important aspect to our 
hobby. Beyond this, however, 
all radio amateurs should have 
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an awareness of public need 
and should be prepared to 
serve where possible and as 
necessary. 

Because of their small size 
and versatility, two-meter fm 
transceivers are not only 
popular, but are ideally suited 
for emergency communication. 
Some fortunate hams have, in 
addition to their larger mobile 
stations, one or more small, 
hand-held, battery-operated 
units for the 146-MHz fm 
band. These units prov ide 
mobility far beyond that of an 
automobile-limited station, but 
for most hams there is a major 

drawback in owning two 
stations: financial resources. 

Hams who cannot afford 
both a hand-held rig and a 
mobile rig for two-meter fm 
often choose a mobile unit 
because of its usually greater 
power output and larger 
number of available crystal­
controlled channels. I happen 
to be one of the latter group 
and own a Heathkit HW-202 
transceiver which is a fine 
mobile rig but hardly a hand­
held portable unit. Lacking the 
necessary "green stuff" to 
acquire a hand-held radio, but 
wanting to move further into 
public service operation, I 
decided to take another 
approach. 

The photograph, showing 
WA1QLI wearing the backpack, 
illustrates my solution to the 
problem. I removed the pilot 
light from the HW-202 to 
reduce power consumption, but 
the major difference you wil l 
notice is that it is not mounted 
under the dashboard of my car! 
Instead, it is attached to a rigid 
backpack frame of the type 
intended for hikers and 
campers. A pair of rechargeable 
batteries and a whip antenna 
are also mounted on the frame 
with the transceiver, making a 
completely self-contained 
portable radio. Total weight of 
the assembly is only 17 pounds 
(7.7kg) but I was concerned 
initially with long usage 
because I have a particularly 
sensitive back; I wondered 
whether others might find the 
pack uncomfortable. 

The unit was first tested 
successfully at a local county 



fair in which amateurs provided 
support communication. Then, 
on the Fourth of July, 1976, the 
pack was used by the Amateur 
Radio Support Team at the 
Esplanade in Boston, 
Massachusetts, to help 400,000 
people celebrate our nation's 
Bicentennial. This operation, in 
itself, is a story of public 
service operations. The activity 
called1 for wearing the pack for 
about· ten hours, and I am 
pleas~d to say that there were 
no problems of fatigue on the 

part of the operator, or of run­
down batteries, that would have 
detracted from the portable 
radio's usefulness and value. A 
recent brush with hurricane 
"Belle" further demonstrated 
the unit's versatility where it 
was readily moved at a 
moment's notice from mobile 
to base station and then to 
portable operations, serving the 
town of Wellesley, 
Massachusetts, with 
distinction. 

If you're an enterprising 

WA10LI wearing the backpack portable two-meter transceiver, complete with bat· 
teries and antenna. The entire assembly weighs only 17 pounds and permits 
operation for up to 24 hours. 

The antenna mounting bracket is made 
from a piece of aluminum angle stock 
which supports a chassis-type feed· 
thro ugh connector. The connector 
accepts PL-259 plugs at both ends. 

amateur who might wish to 
duplicate this rig, or just 
borrow some details from it, 
here are some pointers. Don't 
skimp on the backpack frame. 
It must be comfortable to wear 
and should be made of metal, 
but it doesn't have to be the 
most expensive one available 
to meet these criteria. I used 
an EMS Heliomaster frame, 
medium size, made from TIG 
welded 6061-T6 aluminum alloy 
tubing. 

When you mount your radio 
to the frame of the backpack, 
you won't want to chop a lot of 
holes in the frame - anymore 
than I did. Fortunately, the 
Heliomaster has a number of 
attachment pins on each side 
rail that can be used for 
mounting the transceiver, 
batteries, and antenna. 

The close-up photograph 
illustrates the antenna 
mounting bracket made from 
extruded aluminum channel, or 
bent heavy sheet stock, 
secured to the top of one of 
the frame rails by means of one 
of the pins. The quarter-wave 
whip antenna is mounted on a 
chassis feedthrough connector, 
type UG-363/U, placed in a hole 
drilled or reamed in the 
aluminum mounting bracket, 
and secured in the usual 
manner. A PL-259 connector 
screws on to the feedthrough 
connector and provides a 
termination for one end of the 
coaxial cable leading to the 
rear apron of the transceiver, 
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The antenna is made from a piece of 
music wire inserted into a PL-259 plug 
that screws in to one end of the feed· 
through connector. A portable radio-type 
earphone and microphone complete the 
station accessories. 

where another connector 
attaches the cable to the radio. 

The antenna itself is made 
from a piece of 1/16-inch 
(1 .5mm) diameter music wire 
soldered to the center pin of 
another PL-259 coaxial cable 
connector. A small spool of 
Lucite or similar dielectric 
material suitable as rf 
insulation is drilled and slipped 
over the music wire and down 
into the cable end of the PL-
259, securing the wire in a 
mechanically strong 
arrangement. A small wood or 
plastic knob should be 
attached to the free end of the 
antenna wire to prevent 
skewering stray birds - or 
humans - passing by. A dab 
of epoxy should do the trick, or 
you might solder a blob of 
metal to the tip. 

The HW-202 transceiver is 
very easily supported by 
obtaining a Heath gimbal 
bracket, part no. 204-1865-2, or 
by making a similar bracket 
from sheet aluminum. This 
bracket is attached to an 
aluminum backer plate with 
nuts and bolts to sandwich the 
frame braces between the two. 
This was the easiest part of the 
entire operation, and provides a 
very satisfactory arrangement. 

Suitable support for the 
heavy batteries (good ones will 
not be light) must be chosen 
for security and light weight. 
Several configurations were 
tried before arriving at the one 
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shown. Two L-shaped, 
extruded-aluminum angle 
brackets were formed with a 
shallow bend in the middle to 
allow for the curvature of the 
pack frame. A portion of the 
flange was cut away at each 
end of the bracket to permit 
bending right-angle tabs or legs 
for attachment to the frame 
side rails. The legs are drilled 
to receive a clevis pin that 
attaches the bracket to the 
pack frame, and are 
dimensioned to fit between the 
frame rails . The clevis pins are 
held in place with suitable clips 
or wire. The batteries are then 
clamped to the bracket with 
extra-large hose clamps, and 
the bracket mounted to the 
frame side rails. Depending 
upon the bracket dimensions, 
you will probably have to 
carefully drill an extra hole or 
two in the side rails. 

Consideration must be given 
to the kind of equipment 
selected, and its power 
requirements, before deciding 
on the batteries most suitable 
for your application. In most 
instances, operations will be 
direct or through one or more 
repeaters, meaning that a 
synthesized rig will not be 
needed. If a crystal-controlled 
radio is chosen, current drain 
in the receive mode wilt 
normally be less than 100 mA. 
If a synthesized transceiver is 
used, however, current drain in 
the receive mode may be as 

The transceiver is mounted on a glmbal 
bracket supplied by the manufacturer. 
The bracket is attached to a backer plate 
by means of nuts and bolts, with the "A"· 
shaped pack braces sandwiched and 
clamped between the bracket and backer 
plate. Neat and simple. 

Two series-connected 6-volt , 7.5 ampere­
hour batteries are attached by large hose 
clamps to a si mp le bent-aluminum 
bracket which is mounted to the pack­
frame side rails with clevis pins. Note 
the fuse in the lead from the batteries to 
the transceiver. 

much as one ampere or so. The 
impact on battery drain is 
obvious. 

The HW-202, less pilot lamp, 
draws about 70 mA in the 
squelched receive mode, and 
about 2.2 amperes when 
transmitting. If the radio is 
used in such a way that 
transmitting occupies only 
about 10 per cent of the entire 
duty cycle , the selection of 7.5 
ampere-hour batteries will 
permit 24-hour operation per 
charge; considerably greater 
than what is available with 
most hand-held units! In my 
case, I used two 6-volt, 7.5 
ampere-hour batteries 
connected in series to provide 
the power for the HW-202. 

One final note connected 
with operation: Consider using 
a transceiver that you can 
control by touch or "feel," 
because it will be behind your 
head most of the time and it 
would be a nuisance to have to 
remove the pack just to change 
channels. In this respect, the 
pushbutton channel selector 
feature of the HW-202 is 
convenient. Also, the operator 
should have a small earphone 
of the type used with personal 
portable radios. When plugged 
into the external speaker jack 
of the transceiver, it permits 
public service operation in 
high-ambient-noise areas, it 
doesn't disturb the public, and 
it reduces battery drain. HRH 



Since 1969, the year in which TEN-TEC introduced 
the first solid-state HF transceiver, progress has been 
rapid. It was in this year that we produced the POWER­
MITE which triggered the booming QRPp activity. Two 
years later, the ARGONAUT followed, demonstrating that 
Ham Radio can be more than just push-button com­
munication. 

Then, in 1972, a break-through - the 100 watt "405" 
solid state linear amplifier which requires but two watts 
of rf drive power. And in 1973 the 200 watt TRITON 
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Argonaut 
SSB/CW 5 watts input. Fully solid-state. 

made its debut, with unique and exciting operating 
advantages made possible by full solid-state technology. 

At the moment, there are over 7,500 solid-state TEN­
TEC transceivers in service in nearly every Free-world 
country. We are acknowledged, we think, to be the 
World's Most Experienced Designer of Fully Solid-State 
HF Transceivers. And there is no short cut to design 
perfection. 

It is notably significant that TEN-TEC is the only 
manufacturer that has placed a five-year pro-rata war­
ranty on output transistors - with an unlimited guaran­
tee the first year against failure from any possible cause 
under normal operating conditions. 

You can put your full trust in the integrity of design, 
quality, craftsmanship and performance to specifications 
of any TEN-TEC product. Year after year after year ... 
See your local TEN-TEC Dealer, or write for full details. 

'~05" Linear 
100 watts input. Fully solid-state. 

TEN-TEC 
SEVIERVILLE, TN. 37862 

SSB/CW 200 watts input. Fully solid-state. EXPORT:5715 LINCOLN AVE. 
CHICAGO, ILLINOIS, 60646 

More details? Ad Check page 78. April 1977 [fill 27 



YOUR STATION 
Before you plug in your new radio 
there are some things you ought 

FROM TltE 
to know; some basic, fundamental 
things to improve the effective­
ness of your operation and increase 
your peace of mind. Begin at 
ground zero. 

GROUNd Up 
The ground system is one of 
the most important, yet one of 
the least understood, 
necessities for a successful 
radio station. Commercial 
stations have long understood 
the importance of good ground 
systems - both for de and ac 
(rf) - and go to any lengths 
necessary to establish and 
maintain the best possible 
ground systems for station 
equipment and antennas. 
Amateur radio stations must 
also have good ground systems 
for safety and efficiency, but 
often do not - either due to 
the difficulty of providing a 
good ground in some locations, 
or due to the average ham's 
haste to put his station on the 
air. In some instances the 
licensed amateur radio operator 
just doesn't realize the 
importance of a good ground, 
and thinks that any old piece of 
wire attached to his transmitter 
and a copper-clad grounding 
stake is all that's needed. Such 
an assumption is wrong, and 
could be fatal. If you're a 
beginner, or even if you're an 
old timer, build your station 
from the ground up, and enjoy 
a long, happy and successful 
amateur career. 

Why a Ground System? 
Ground is a common 

reference point in electrical 
and electronic circuits, and 
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ground potential means that no 
voltage exists between that 
reference point and the earth. 
In almost all cases, earth is 
taken to be " ground" both 
literally and figuratively, but the 
fact is that not all earth 
provides a good ground, in 
spite of Mr. Webster's 
definition. More about this 
later. 

From the standpoint of 
safety in your station (we'll talk 
about another standpoint later) 
ground is very important. Like 

BY JIM GRAY, W2EUQ 

most other people, you 
probably want to live to a ripe 
old age, and a good ground will 
help you achieve this desire. 
Old-fashioned houses were 
wired with two-prong outlets 
for the ac line, one side called 
"hot" and the other called 
"ground" neutral - a 
misnomer. It is not rea lly 
ground at all , which is why we 
have used quotation marks. 
Current enters the outlet on the 
" hot" side, flows through an 
appliance such as a toaster, an 

"Rat's nest" is definitely not the way to wire your station. Each piece of ac·powered 
equipment is preferably connec ted to a separate wall outlet. or to plug-molding sold by 
electrical supply houses. Be neat , efficient, and safe! 



electric iron, or your 
transmitter, and leaves by way 
of the "ground" neutral side of 
the ac line. The full current 
passed by the appliance exists 
in both prongs of the outlet. 
Many electrical appliances 
frequently, because of poor 
insulation and sometimes for 
other reasons, "leak" current 
between their internal electrical 
components and the metal 
cases surrounding them. This 
leakage current can be enough 
to do a great deal of damage to 
your nervous system and your 
carcass if it is allowed to flow 
through your body and back to 
real ground. The current might 
just prefer your short return 
path to ground instead of the 
longer one provided by the 
electric company through 
ground neutral. This is why you 
should never stand on wet 
earth, for example, and hold in 
your hands any kind of 
appliance, two-wire ac line 
cord, or other device connected 
to the ac supply. The same 
holds true if you are tempted to 
hold a "leaky" appliance in one 
hand and place the other on a 
faucet or other good conductor 
that might be a true ground 
potential. DON'T! Not any 
appliance, anytime, anywhere! 

Contemporary or "modern" 

OISTRISUTION POLE 

SERVICE EOUIPME'NT --+--.J::: 
SERVICE- ENTRANCE 

CONDUCTORS ---+--!:r 
JUNCTION BOX - - +--1-. 

Fig 2. Illustrates an underground service " lateral" that extends between the distribu· 
t ion pole and the dwel ling where a junction box serves as an in terface between the 
lateral and the serviced equipment. Neater than overhead " drop" systems. 

homes (Figs. 2 and 3) are 
usually wired in accordance 
with an up-to-date electrical 
code which specifies that a 
three-prong outlet system (Fig. 
4) be provided for ac house 
wiring. Two of the prongs 
represent the hot wire and the 
ground neutral wire as before, 
but the third prong is directly 
connected to true ground (Fig. 
SA) . In the manner any 
appliance wired in accordance 
with the three-prong system 
would have its case at ground 
potential and thereby eliminate 
electrical shock hazard to the 
user - even if leakage current 

is present. Unfortunately, there 
are still many homes, 
laboratories, and businesses 
wired with old two-prong 
electrical outlets, and it is 
commonplace for people to use 
an adapter to convert a three­
wire appliance to a two-wire 
outlet (Fig. SB). If you must use 
such an adapter, be sure that 
the third - ground - lead or 
" pigtail " on the adapter is 
connected to true ground. The 
outlet box or metal enclosure 
is usually at ground potential , 
so it is common practice to 
fasten the spade lug at the end 
of the adapter's pigtail to the 
cover retaining screw of the 
electrical outlet box on the 
wall. Do this first , however, 
before connecting the 
appliance, and before plugging 
the adapter into the socket. 
Better still, have your home -
or at least your shack -
rewired to the three-prong 
system for peace of mind and 
safety. 

Natural Ground - Back to 
Mother Earth 

Perhaps the best true ground 
is not ground at all , but a salt 
water ocean or sea where 
electrical conductivity 
surpasses that of the earth, 
that is, cominon soil. 

Fig. 1. Illustrates electrical service entry to a typical home. An overhead "drop" 
starts at the line pole transformer, extends to an intermediate pole near the 
house, and then runs to the house itself. Sometimes the meter is mounted on a 
pole as shown , and sometimes on the wall of the house. 

The next best ground is the 
earth (soil) itself - if it is 
mineral bearing, such as by 
virtue of containing large 
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METER 

SERVICE 
EQ UIPMENT 
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E'LECTROOE 

MAIN 
DISCONNECT 

Fig. 3. Shows the more common 
overhead drop in greater detail. Note 
common grounding electrode attached 
to the main disconnect housing. Elec­
trical junction A, protective "goose 
neck" B, strain relief tie-point C, and drip 
loopD. 

deposits of electrically 
conductive metallic ore. Of 
about equal conductivity is soil 
in salt marshes near oceans 
and seas where the earth is 
moist and where the salt acts 
as a conductor of electrical 
energy. 

The third-best type of earth 
ground is provided by soil 
moistened with fresh water, 
where an abundance of water 
near the surface keeps the soil 
damp at all times and where 
natural springs and artesian 
wells abound. Although fresh 
water does not ordinarily 
conduct electricity, leaching of 
minerals in the earth by fresh 
water often renders the soi I 
sufficiently conductive to serve 
as satisfactory ground. 

The poorest ground of all is 
dry, sandy and rocky soil of low 
mineral content far from natural 
water or moisture. Soil of this 
type is wonderful for drainage, 
but doesn't hold moisture long 
enough to stay moist or damp. 

Blessed are the hams who 
live in areas where the ground 
conductivity is high, for their 
signals shall encompass the 
earth. Inasmuch as most radio 
amateurs are not so blessed, 
then it is necessary to simulate 
a good earth ground. 
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One way is to dig a shallow 
well, add a conductive mineral 
salt such as copper sulphate to 
the soil, and drive a long 
copper ground rod or stake into 
the earth, keeping it moistened 
at all times (Fig. 6). This 
expedient is quite satisfactory 
for a station ground. 

Another method used by 
some amateurs is to make a 
well casing or pipe driven tar 
into the earth serve as a ground 
by connecting a wire either 
directly to the pipe or casing at 
the well, or to a water pipe 
leading into the house from the 
well (Flg.7). One problem with 
this method, however, is the 
growing tendency among well 
drillers and water pump 
suppliers to use plastic instead 
of metal pipe between the 
house and the well. 

Built-in lawn sprinkler 
systems serve as good grounds 
if you are lucky enough to have 
one of these covering several 
thousand square feet of lawn, 
just under the surface. You can 
attach your station ground wire 
to these pipes - if they are 
not plastic! 

If you are building - or 
planning to build - a new 

ENTRY 

home, it would be worthwhile 
to discuss the idea of building 
the ground system for your 
station right into the 
foundation of the structure. 
Copper wire may be encased in 
concrete with suitable 
conductors brought out where 
needed (Fig. 8). 

Antennas and Ground 
So far, we've just talked 

about station ground and how 
to find it for safely grounding 
the station equipment. There is 
another aspect to ground and 
the resistance it otters to the 
flow of electrical currents: Your 
antenna is as nearly dependent 
upon highly conductive ground 
as is the rest of your station. 
You can imagine that the 
electrons flow from your 
transmitter into your antenna, 
but what then? The antenna is 
part of a complete electrical 
circuit represented by the 
source of energy - your 
transmitter - the transmission 
line, the antenna, and the earth. 
The earth acts as the return 
part of the circuit for electron 
flow back to your transmitter. If 
the earth is highly conductive, 
with little resistance to the 
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Fig_ 4. Illustrates wiring from disconnect box at point of service entry 
to individual wall outlets. Note c ircuit breakers in each branch and 
master disconnect at point of entry. Both 115-volt and 230-volt ser­
vice are provided. 



flow, then only a small amount 
of power is absorbed by the 
earth while the rest is radiated. 
On the other hand, if the soil 
conductivity under and near the 
antenna is poor, a fair amount 
of your power will be lost in 
merely heating the soil for the 
worms. 

Commercial broadcast 
stations have long recognized 
that power and money are 
interchangeable; wasted power 
means wasted money and -
obeying an ancient dictum -
waste not, want not. They 
install elaborate ground 
systems beneath and 
surrounding their antennas for 
hundreds, even thousands, of 
feet. These systems look like 
giant spider webs of copper 
wire and are buried just below 
the surface of the earth, 
centered at the base of the 
antenna tower (Fig. 9A). The. 
wires are laid out like the 
spokes of a wheel, with one 
wire representing each degree 
of a circle, 360 in all. The wires 
are connected together at their 
common center, and to ground 
rods at their ends. Such a 
ground system is obviously 
expensive and time-consuming 
to install, but in the long run it 
pays off in a better signal and 
less wasted power. 

If you live in an area where 
poor ground conductivity limits 
your station's effectiveness 
and weakens your signal, then 
it would be worthwhile to 

GROUNDING TERMINAL. 
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Fig. 6. A satisfactory ground 
may be provided by prepar­
ing a well and filling It with 
an electrically conductive 
chemical that must be kept 
moist or wet. Copper elec­
t rode should be replaced 
frequently due to erosion cHEMICAL 

from chemical attack. 

consider laying out your own 
"spiderweb" of ground wires 
either slightly under the soil or 
on top of the ground, if you can 
get away with it. Copper wire is 
best, but aluminum will do 
nearly as well. You can even 
use scrap wire, such as old 
chicken wire (Fig. 98). The idea 
is to solder all the pieces 
together at several places to 
form a screen, or continuous 
mass, covering the largest area 
you can manage. This is most 
conveniently done before you 
put in a lawn, while building a 
new home, or re-landscaping an 
old one. 

I once had the privilege of 
listening to a demonstration by 
a ham who had taken the 
trouble to install such a ground 
system under his dipole 
antenna and extending 
outwardly from It for several 
hundred feet in all directions. A 
large wire from the transmitter 
to this system was provided 
with a switch whereby he could 
cut the ground screen out at 
will, and ground his station 
directly to a stake. The effect 
was stupendous! Without the 
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Fig. 5. Shows typical modern grounding type attachment plug A, with three prongs. 
Offset center prong Is grounded. An older, two-wire system B without the grounding 
terminal may be converted to modern three-wire system and receptacle. Note attach· 
ment of the ground terminal to existing water pipe that Is grounded. This system is bet­
ter than using an adapter plug with a "pigtail." 
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screen, his signal in my 
receiver dropped by at least 
three S-units every time he 
switched. 

Moral: Drive as many ground 
stakes as you have energy, 
patience and money to install, 
and connect them to as large a 
ground screen as you can 
provide. 

The Counterpoise 
If the ground near your 

antenna is just too hard or 
rocky to even think of digging, 
try a counterpoise. This is an 
above-ground version of the 
spiderweb, where a screen is 
laid out above the earth -
perhaps only a few Inches -
but insulated from it on 
wooden stakes and glass or 
porcelain insulators. The 
transmitter is connected to the 
counterpoise at the center, and 
usually to a ground stake at the 
same point. The counterpoise 
provides a good reflecting 
screen for the antenna and a 
low-resistance return path for 
antenna current. It is well to 
avoid an above-ground 
counterpoise in a populous 
neighborhood, but if you have 
plenty of land or a big vacant 
lot that Is Inaccessible to the 
usual kids and dogs, give It a 
try. Even one or two wires may 
be better than none. 

Far-Field Effects 
There's just one other factor 

that may be of Interest, except 
that if you're not one of the 
blessed few, It won't be 
applicable to your station. 
Every antenna radiates energy 
into the space surrounding it, 
and some of this energy travels 
along the surface of the earth 
for a distance depending upon 
frequency and the nature of the 
ground. If the earth below the 
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ELECTRODE AND 
APPROVED CLAMP 

Fig. 7. Wiring system 
should be grounded inside 
to cold water pipe and out­
side to approved electrode, 
because of plastic pipe that 
acts as insulator. Typical of 
homes with pump-and-well 
water systems. 

EARTH 

antenna for many wave-lengths 
around has poor conductivity, 
much of the radiated energy is 
absorbed. On the other hand, 
energy radiated by an antenna 
over highly conductive earth 
travels farther with less loss 
and - at the same time - is 
reflected skyward to combine 
with skywave, reinforcing it 
when in phase. This has the 
net effect of making your 
signal stronger, both close-in 
as well as at a distance. 

Everything considered, 
there's no excuse for a poor 
ground system unless you 
prefer warming the worms to 
making lots of contacts. 

Wires and Connections 
When connecting your 

station to ground, it is a good 
idea to use the largest diameter 
wire you have available. For 
example, a good size would be 
equivalent to soft aluminum 
ground wire about one-eighth 
inch (3mm) in diameter. In fact, 
you can use the aluminum wire 
to connect the chassis of your 
receiver and transmitter 
together and to connect both 
to ground. The connections 
should be solid and tight, but 
aluminum is not easily 
soldered, so you will find a 
mechanical clamp helpful. If 
you connect the ground wire to 
a water pipe, be sure to scrape 
the surface of the pipe clean or 
use some abrasive material like 
sandpaper, steel wool, or the 
like to be sure of a good 
electrical contact. If you 
connect the aluminum wire to a 
copper pipe or ground stake, 
particularly outdoors where the 
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joint is exposed to the weather, 
chances of an electrolytic 
reaction between the two 
dissimilar metals make it 
necessary to protect the joint 
by wrapping it with tape and 
coating it with a weather-proof 
or moisture-resistant 
compound such as silicone 
grease or bathtub caulk. 

If you use copper for the 
ground wire, it can be soldered 
easily to a copper-clad stake or 
to a copper water pipe, but 
soldering is not usually 
necessary. A tight, clamped 
joint is usually satisfactory, but 
should be weather-proofed to 
prevent oxidation and high 
resistance. 

Each piece of station 
equipment may - but need not 
- be connected to the ground 
wire. The important ones to 
connect to ground are 
transmitter, receiver, antenna 
coupler, and any ac-operated 
station accessory, such as a 
keyer. A good way to 
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interconnect pieces of 
equipment is to use a ground 
"bus," that is, a single 
common wire strap or piece of 
copper pipe that runs along the 
back of the operating table. 
Each piece of station 
equipment to be grounded is 
attached by a short length of 
wire to the ground bus which, 
in turn, is connected to the 
ground rod or stake by a large­
diameter wire or strap. 

Some amateurs use copper 
or tinned-copper strap, of the 
kind that can be obtained by 
stripping lengths of old RG-8/U 
coaxial cable, to tie the 
equipment together and to 
ground. This has the advantage 
of flexibility, is easily soldered, 
readily available, and fairly 
inexpensive, while providing a 
large surface area. 

Each piece of station 
equipment usually has a large 
stud or bolt protruding from the 
rear apron of the chassis for 
the purpose of a ground wire 
attachment. If not, one of the 
sheet-metal screws holding the 
chassis and cabinet together 
can be used for a ground wire 
attachment point. The wire is 
wrapped around the stud or 
bolt, a washer is placed over 
the wrap and a nut is used to 
secure everything in place. If 
braid or flexible strap is used, 
it is sometimes a good idea to 
" tin" a section of it with solder, 
punch a small hole in the 
tinned section and slip it over 
the stud or under the sheet-

FOOTfNG 
EXCAVATION 

0 
Fig. 8. When building a home, give some thought to placing ground wires in footing 
excavation and later filling with concrete A. Metal rods and tie-wires provide more 
ground contact area to improve effectiveness and lower resistance B. Use at least 20 
feet (6m) of no. 4(5.2mm) copper conductor in the footing. 



r VERTICAl AN TENNA 

VERTICAL ANTENNA 

• 
Fig. 9. Illustrates a simulated ground plane underneath the antenna, in this case aver· 
tical. A radial system buried just beneath the surface Is shown at A. Radial wires are 
connected together at center and to a ground stake driven as deep as possible. Ground 
stakes at ends of radials are optional. Where a burled system Is impractical , place a 
mesh or grid of wires on top of the ground , as at B. Connect them to the ground stake 
at a point close to the base of the antenna. Shield braid of coaxial feedline should be 
soldered to ground stake. 

metal screw. Also, you can use 
a variety of solder lugs to 
provide a convenient 
attachment fitting for the strap 
or wire. 

Grounding the Antenna 
If your antenna is fed with 

coaxial cable, an in-line 
lightning arrester can be used 
to provide a ground connection. 
This is merely a coaxial fitting 
having a built-in gap between a 
pair of spaced-apart points, 
with one point brought out to a 
screw terminal on the outside 
of the connector shell. Ordinary 
coaxial fittings screw into each 
end of the arrester, and the 

Cushcraf t Blitzbug® can be inserted in 
coaxial feedline to antenna. The shell Is 
grounded to a good earth ground. Inside 
the " bug" is a gap that conducts high­
voltage surges to ground without in any 
way interfering with transmission or 
reception. 
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screw on the shell is attached 
to the ground wire. One popular 
type, manufactured by 
Cushcraft, • is called Blitzbug. 
If a static charge on the 
antenna builds up to the point 
where a lightning strike is 
imminent, the gap is jumped 
and the charge drained to 
ground. 

Another useful accessory is 
a coaxial switch that can be 
used to switch the station to a 
number of different antennas, 
and, in one position, switch all 
antennas to ground; it is safe 
and simple. 

If you use a single-wire 
feeder or an open-wire, double 
feedllne between your 
transmitter or antenna tuner 
and the antenna, you can 
Install a simple knife switch on 
the outside wall of your radio 
room near the entry point for 
the feedline. In one switch 
position, the antenna is 
connected to the stat ion and in 
the other it is connected to 
ground. A single-pole, double 
throw or a double-pole, double-

*Cushcraft Corporation, 621 Hayward 
Street, Manchester, New Hampshire 
03103. 

throw switch can be used for 
single-wire or twin-wire 
feedlines, respectively. 

It is always desirable when 
grounding your station to use 
the shortest possible length of 
wire to minimize resistance and 
to prevent the wire length from 
becoming resonant at the 
operating frequency, a 
condition that can cause a 
transmitter tuning and 
matching problem when trying 
to load your antenna, and also 
create a source of unwanted 
radiation. 

If you don't want to use the 
switch approach, it is possible 
to build your own lightning 
arrester gap from simple 
materials, as shown in Flg.10. 

Voltages induced in radio 
equipment by nearby lightning 
can severely damage semi­
conductor devices. It is 
therefore always a good idea to 
disconnect the antenna from 
the station and ground the 
antenna long before an 
electrical storm strikes the 
vicinity of your home and 
station. A simple receiver· 

Fig. 10. A simple but effect ive lightning 
arrester can be simply constructed from 
brass or copper strap material, about 8 
inches (20cm) long by V2·inch (12.7mm) 
wide attached, as shown , to several 
stand-off or feedthrough-type ceramic 
insulators. Install the arrester outside 
the house on a wall or post near the 
point where the feedline enters the 
shack, and close to the ground. Heavy 
ground lead should be as short as possi­
ble and attached to a ground stake. The 
gap between the straps is adjusted so 
that arcing does not take place at normal 
transmitter power. Transmitter output is 
connected to feedline by way of con­
ductors through centers of two outer 
Insu lators; ground through center of 
middle Insulator. 

TO GROUND 

SAME SPACING AS FEEDERS 
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protecting device is to connect 
a diode between the antenna 
terminal(s) and ground in such 
a way that the low "forward" 
resistance is between antenna 
and ground (Fig. 11 ). When a 
severe electrical surge comes 
in on the antenna feedline, the 
diode will conduct the 
electricity to ground and not to 
the rf coils and "front end" 
components of the receiver. 

A large, high antenna will 
develop substantial voltages 
from static-electricity 
accumulation long before a 
storm, and it is therefore best 
not to wait unti I the storm is in 
progress before disconnecting 
and grounding the antenna. It 
is possible to get "zapped" by 
static charge alone if you touch 
the feedline with one hand and 
brush ground with any part of 
your body. Under no 
circumstances should you ever 
operate your radio station while 
a storm is in progress! 

Disconnecting the AC Line 
A very nice way to wire your 

station is to have a commercial 
"disconnect" box mounted to 
the operating bench, and the 
box itself connected to the 
power mains. A number of 
receptacles can then be run 
from the box and spaced along 
the bench or table behind the 
radio gear. Since the box is 
fused or provided with circuit 
breakers, you have some 
protection from overload. Best 
of all, when it becomes 
necessary to disconnect the 
station from the power lines, 
every piece of equipment "goes 
dead" when the main 
disconnect handle is pulled. In 
an emergency, this could save 
your life or the life of someone 
else. 

Summary 
Wire your station from the 

ground up, making sure you 
use modern three-wire outlets. 
Install a good ground system 
and connect all of your 
equipment to the ground by 
means of large-diameter wire or 
strap. If possible, use a single 
instant-disconnect means to 

{ /f'~-;'.:~;;_:~:f::-_._~-{{,:: ~· t.-- ) ( .. ~~:*"'''~~-:-;:;.:t;-:;:;:,~~:;;:>,:;:;:;:;=) 

t,:x;.r~;}_::f,:'j;_:'f,){'{t:.:-0ltH ( .. :~%;::;;~:~1:).:~ : ~.;:;:§}:J 
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Fig. 11. Simple back-to-back diode ar­
rangement protects receiver from light· 
ning su rge voltages by conducting them 
to ground, yet allows signals to enter 
recei ver from feedli ne. Inexpen sive 
diodes are satisfactory, and a few pen­
nies spent here can save hundreds of 
dollars later. 

remove power from all 
equipment simultaneously. 
Ground all antennas if there is 
an electrical storm in the 
vicinity, and don't wait until the 
storm hits, either! When a 
storm approaches, disconnect 
the entire station from the ac 
power mains. Never open a 
piece of equipment while 
voltage is applied to it, and 
don't use a " cheater" cord to 
circumvent safety interlocks. 
Don't ever become careless or 
so sure of yourself that you 
feel "casual" around electric ity. 
It bites quickly and often 
permanently. Enjoy your 
operating - safely - from the 
ground up. 

Suggested Reading 

The Radio Amateur's Handbook, 
53rd edition, Ame rican Radi o Relay 
Leagu e, Newi ngton, Connecticut, 
1976. 
John E. Traister, Residential 
Electrical Design, Howard W. 
Sams & Co., Inc., Indianapolis , 
1975. 
Keith Henney, Radio Engineering 
Handbook , 5th ed ition, McGraw 
Hill Book Company, New York, 
1959. 
S. Hoenig and F. Payne, How to 
Build and Use Electronic Devices 
Without Frustration, Pain, 
Mountains of Money, or an 
Engineering Degree, Little Brown 
and Company, Boston, 1973. 
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BY CHARLES CARROLL, W1GQO 

To the beginner in amateur 
radio one of its more confusing 
aspects can be listening during 
a contest. The short, rapid-fire 
exchanges between operators 
may appear to the uninitiated 
to be an undecipherable jumble 
of information. The popularity 
of this type of activity is 
indicated by the fact that 
during most any weekend of 
the year contests can be found 
on various modes and many 
bands. By starting in the 
smaller ones, it may take a 
beginner only a few hours of 
operating to understand the 
exchanges and goals. 
Remember, whether it's your 
first contest exchange, some 
message traffic passed along, 
or a simple repeater contact, it 
always takes some time to 
practice and feel comfortable 
when learning new operating 
habits. 

As more contest experience 
is gained , you will discover that 
this endeavor has many 
interesting facets within itself. 
In some ways it uses a little 
knowledge from many different 
areas. As an example, some 
repeaters have been installed 
just to allow various stations, 
members of the same club, to 
pass information. Check with a 
local contest operator and see 
wh ich antenna he's using for 
40 meters this week, and why. 
To a lesser extent, some 
operators have been known to 
change equipment between 
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major events, seeking a way to 
gain a slight "edge." Find out 
why so many people pass 
through the San Juan airport, 
carrying radio equipment, just 
prior to the last full weekend in 
October. The answers to these 
questions indicate a few of the 
diverse areas that contesting 
can cover. 

The basic goal in most 
contests is usually to contact 

as many different stations as 
possible in different areas, and 
thereby earn a good "score." 
Combinations of contacts are 
varied to suit the aims of the 
contest. There are generally at 
least three different pieces of 
information passed per contact: 
station callsign, report or signal 
strength, and location. The first 
two do not require much 
explanation; WA 1 KID/6 5N N 
(WA1KID is portable in the 6th 
call area, and is giving you an 
RST report of 599 - 5NN is a 
shorthand form). Information 
about your location will vary, 
depending upon the contest -
"San Francisco" (for ARRL 
Sweepstakes), "Zone 3" (In the 
CQ World Wide DX), or 
" California" (for the ARRL DX 
Test). If you're planning a large 
effort in a contest, the type of 
exchange should be studied 
prior to starting time. It's not 
very productive to spend ten 
minutes trying to guess the 
correct exchange when, 
instead, you could have made 
fifteen to thirty contacts. 

One of the towers at K6UD. This installation is a 70-foot c rank·up tower supporting 
antennas for 10 through 40 meters. The top antenna is a five-element 20-meter 
monobander. Next is a 15- and 10-meter duoband antenna. The crossarm at the top of 
the tower supports wires that form a two-element quad for 40 meters (photo by 
WA1KID). 



One of the " inst incts" that 
must be developed is learning 
when to take times off. Some 
contests are just plain 
endurance events - you can 
operate as much of the allotted 
time as you desire. There are a 
few hardy souls who can 
operate the full 96 hours in the 
ARAL DX contest. But there is 
always a trade off between 
operating efficiency and the 
number of hours without sleep. 
You will have to learn to select 
the correct hours to sleep or 
re st. This type of knowledge is 
usually only gained with 
experience. Band conditions, 
your location and antennas, 
and even your competitor's 
pert ormance, all play a part in 
deciding when not to operate. 

Major 
Contest Mode 

In contrast to the no-time-
1 imit contests are those that 
only allow a certain amount of 
operating time. The ARAL 
Sweespstakes is an excellent 
example. With the maximum 
operating time permitted being 
24 out of a possible 30 hours, 
the proper selection of off 
times can be a real challenge 
and can make a real difference 
in how you "stack up." One 
rather well known contester 
always pushes hard in the 
beginning of the Sweepstakes. 
He knows that his closest 
competitor can be psyched out 
by hearing of a high contact 
total in the early parts of the 
contest (it makes him nervous 
and he makes mistakes). Also, 
be sure that you read or know 

the contest rules and time 
periods before you start; it 
could be embarrassing to stop 
operating some hours before 
ending time because you had it 
wrong. 

Contest Calendar 
Al though you can generally 

find contest activity on a large 
number of weekends, the 
Winter period does seem to 
have more than its fair share. 
During the two-month period 
covering the last half of 
October through the first half 
of December there are six 
major contests. To be able to 
participate in all si x events 
requires not only dedication 
but also an understanding wife 
and/or family. 

CO World-Wide Phone and CW 

Date 

October/November Amateurs in any country 
can talk to amateurs in 
any other country 

ARAL DX Contest 

ARAL Sweepstakes 

Worked A ll 
European (WAE) 

Specialized 

Phone and CW 

Phone and CW 

Phone and CW 

ARAL Fi eld Day Pho ne and CW 

ARAL 160 Meter Phone and CW 

Worked all Prefi x Phone 
(WPX) 

Novice Roundup CW 

ARAL CD Part ies Phone and CW 

VHF Contest Ph one and CW 

Straight Key Night CW 

Regionalized 

February/March 

November 

August/September 

July 

December 

March 

April 

October 

June, Sep tember, 
January 
July 4, 
December 31/ 
January 1 

U.S. and Canadian amateurs 
contact the DX countries; 
no DX to DX contacts 

U.S. and Canadian amateurs 
contact each other 

Amateurs anywhere contact 
European countries 

Stati ons set up in the 
f ield , using emergen cy 
power, to prepare for 
possible disaster operation 

All contacts on the 160· 
meter band - world wide 

Essent ially the same format 
as the CO Worldwide, 
but th e emp has is is on 
different prefixes rather 
than on countries 

A major act ivity for Novices. 
Good for getti ng over "stage 
fright " 

Activity by stations that 
hold ARAL Official appointments 

All contacts on bands 
above 50 MHz 

There are many operating events in this category . Among the more popular are various state OSO 
parties; Bermuda contest ; YU contest ; ZL-VK contest ; All -Asian ; VEIW. 
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capabilities are ruled by the 
pocketbook (or your wife's 
budget), the equipment range 
can go from there. At the one 
end of the scale are the five· 
band transceivers - at the 
other you can progress up to a 
station with an individual 
transmitter, receiver, and 
amplifier for each band. 

Part of the installat ion at W6JZU supporting antennas for 40 and 20 meters (photo by 
WA1KID) . 

It is generally accepted that, 
as a minimum, if a transceiver 
is used it should have receiver 
incremental tuning (AIT). With 
the f ixed offset between the 
transmitter and receiver 
frequency, the RIT allows you 
to transmit within the passband 
of another person's receiver 
while still being able to copy 
him in yours. The capabilities 
of the more expensive 
transceivers are certainly 
approaching the flexibility of 
separate units. With features 
like i·f shift, different filter 
selectivities, and RIT, the 
transceiver can be very useful 
as well as portable. I've broken the contest 

listing down into three major 
groups. Though it is difficult to 
be precise, the total number of 
participants should be in the 
same categories. My apologies 
to those who feel I may have 
slighted them by misplacing or 
neglecting their favorite event. 
This article is too short and 
general to cover all of the 
events. 

Rules and dates for these 
and many other contests can 
be found in various amateur­
radio publications including the 
Contest Calendar in CQ 
Magazine and in the Operating 
Events section of QST. HR 
Report (published by Ham 
Radio Magazine) and Ham 
Radio Horizons also have a 
calendar that lists some of the 
more popular events. I have 
I isted Field Day as a contest, 
but it is also a fun type of 
event. You get to share some 
great experiences with your 
friends , under conditions that 
simulate an emergency. The 
accumulation of points for 
score makes the event 
competitive and provides some 
pressure that makes Field Day 
an exercise in preparedness. 
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Stations and antennas 
At this point you know 

basically what to send and 
when to send it. Now, with 
what? Probably the biggest 
variable in all of contesting is 
antennas and station 
equipment. Starting with the 
basic premise that your 

The separate transmitter and 
receiver does have much 
greater flexibility and usually 
has superior performance too. 
Combinations of antennas and 
transmitter/receivers are almost 
endless. You should remember 
that it takes a finite amount of 

The short tower (60 feet) at W6PAA. The antenna is a six -element tribander (photo by 
WA1KID) . 



time to change bands. This 
time, multiplied by the number 
of band changes made during a 
contest, can be a significant 
amount of lost operating. This 
speaks well for having an 
uncomplicated station. 

As to the number, height, 
and kinds of antennas -
experience plays a large part. 
You might consider the 
antenna to be used with 
respect to the nature of the 
contest (DX or local). On the 
East coast, for example, during 
the ARRL Sweepstakes the 
emphasis appears to be on 
good 80- and 40-meter antennas 
due to the large and nearby 
population centers. In the same 
contest from the West coast, 
40, 20, and 15 meters have the 
emphasis. Also, that big 20-
meter DX array at 120 feet 
might be great into downtown 
Honolulu but the tribander at 
60 feet would probably be 
better for Sweepstakes points. 
W6PAA shows this to good 
example in the photographs. 
He uses a combination of low 
and high antennas. Not to 
scare everyone off, it should be 
mentioned that WA1KID made 
some very creditable scores 
(top 10) with a three-band quad 
at 48 feet, and some wire 
antennas hidden among the 
trees at 70 feet. It certainly 
helps to have the resources, 
but it 's more what you do with 
them that counts . 

Depending on the contest, a 
station can be put into different 
classes; single operator and 
transmitter, multi-op single 
transmitter, multi-op and 
transmitters, or single band. 
Each class has its advantages 
and certainly some 
disadvantages. The beginner 
might find it more rewarding 
(and instructive) to participate 
in a multioperator effort. This 
gives you time to learn from 
experienced operators, under 
little pressure. The single 
operator is seemingly against 
the whole world. He's totally 
alone in his decisions and 
operating strategy. The 
multioperator stations are able 
to use the luxuries of repeaters 

The look of accomplishment as you beat out everyone to the new multiplier on the 
band. W1FLM Is shown operating at the K1VTM multi-mult i (photo b y K1THQ) 

and spotters. If your time is 
limited you will usually be able 
to participate in a multiop 
effort whereas a single-operator 
type of setup could be futile 
and frustrating. 

One item that deserves 
mentioning is courtesy. This is 
competition and in the "heat of 
battle" tempers can get short. 
It's probably better to take a 
few minutes off than to sit and 
argue because someone 
disturbed your routine. For 
those people operating the 
club or multioperator stations, 
what you say may not directly 
reflect on you because it's not 
your call. It's entirely possible 
that you could be " not invited" 
for the next contest because of 
an inappropriate remark. 

Contesting is really a large 
subject. This article is only 
intended to look at some of the 
basics. Nothing has been said 

of smaller (but important) 
points like memory keyers, tape 
loops, or Beverage antennas. A 
full discussion could take ten 
times this number of pages and 
then only cover half of all the 
tips, hints, and skills. Operating 
in one good contest season 
could enable you to learn 90 
per cent of what you'll ever 
need to know. Oh, yes ... as to 
the San Juan airport, most 
wives just wouldn't hold with 
the idea of your going on an 
overseas trip for a contest. Just 
tel l her you're both going on a 
vacation to the Caribbean 
during the last weekend in 
October. (This just happens to 
be the CO World Wide contest 
time and is the reason for the 
large amateur population in the 
airport). Anyway from here, in 
the pileups, it'll be 5NN NH DE 
W1GQO,QRZ? 

HRH 
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A sideband receiver must have some special 
circuits to turn the signal into something 
you like to hear 

BY THOMAS McMULLEN, W1SL 

During the last session when 
we talked about ssb there was 
great to-do about getting rid of 
the carrier, and what the 
benefits were - chiefly the 
reduction of heterodyne tones 
and less interference. Well , 
now it's time to talk about 
receiving sideband, and I'm 
going to give you a little hint 
about how it is done: You have 
to put the carrier back. 

Yep, that's right, after going 
to all that trouble to get rid of 
it, the receiver has to put it 
back if what you hear is to 
sound like what the guy at the 
other end is saying. But in 
order to paint a clear picture, 
I'll have to go back over some 
basic theory - like 
rectification of alternating 
current (ac). Radio-frequency 
waves are ac, and can be 
treated just like any other 
alternating current so long as 
you remember that the power is 
considerably lower than what 
comes out of your wall socket, 
and that the frequency is much, 
much, higher. For instance, if 
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you have a house ci_rcu it that is 
protected with a 10-ampere 
fuse in a 120-volt circuit, you 
can use up to almost 1200 
watts before the fuse goes 
away. By contrast, the voltage 
at the input to your receiver, 
even when you are listening to 
a guy on the other side of town 
who has a " bodacious" signal , 
is likely to be on the order of 
0.002 volt! For the purpose of 
figuring how much power that 
is (so we'll not be comparing 
apples and bowling balls) let's 
assume that the input of you r 
receiver is 75 ohms (some are 
and some are not). Going back 
to a law attributed to some guy 
named Ohm, we can see that 
Power = voltage squared 
divided by resistance: 

0.002 x 0.002 = 0.000004 + 75 
= 0.000000053333 watt 

That surely is not much power, 
so it has to be handled with 
care or you' ll lose it. (I wish I 
had picked another example so 
it would come out even ! Oh, 
well.) 

So, back to the basics: 
Rectification. Detection in a 
receiver, such as the one you 
use to listen to your preferred 
music, is accomplished by 
simple rectification and 
filtering, just like a power 
supply. No, no, not fm, a-m 
(amplitude modulation) like I 
explained for the modulation 
process in the first place. Fm 
is a whole different bag of 
worms. In Fig. 1 I have shown 
the resut of applying ac to a 
rectifier, and how a filter 
smooths the de output. It is 
follow ing the same principle 
that a power supply does - a 
diode allows current to pass in 
one direction only, and a 
capacitor stores the energy and 
eventually smooths the output 
to a somewhat constant level. 

Now things get a bit more 
complicated when the ac has 
some form of amplitude 
modulation impressed on it. 
The main part (the carrier) is 
the largest, and most steady, 
,bu.t it is accompanied by the 
sidebands which are slightly 
different in frequency and are 
changing strength in 
accordance with the 
modulation (voice or tone). 

Let's see if I can go through 
this slowly so you can follow. 
In Fig. 1 I used an example of 
10 volts ac applied to the 
rect ifier to obtain a de voltage 
of 4.5 V. (This time I'm using 
numbers that work out without 
all those 3s hanging off the 
end). It follows that if I increase 
the vol tage to 20, then the de 
output w ill also increase - in 
thi s case to 9 V. This fol lows 
well defined principles that can 



be found in almost any basic 
electronics text. To sum up: 
The application of a varying ac 
voltage to a recti tier wi II 
produce a varying de voltage at 
the output. Sound good so far? 
Right! 

Okay, remember what I said 
about the carrier and its 
sidebands? It is a somewhat 
constant ac voltage 
accompanied by a varying ac 
voltage - which leads right to 
the point that the application of 
thi s voltage to a rec t ifier w ill 
also produce a varying de 
voltage! This is shown in Fig. 
2. There 's a little trick here that 
I'll point out just so it will not 
sneak by unnoticed . The ac 
voltage (rf) is varying in 
amplitude at an audio rate . You 
can see in the drawing (Fig. 2A) 
that the lines inside the 
" envelope" are closely spaced, 
but that the envelope has the 
appearance of a double sine 
wave. This sine wave 
(modulation) is varying the 
height of the higher frequency 
component at the same rate as 
was applied to the modulator 
(2000 hertz if I remember 
correctly). It has exactly the 
same effect as if you had a 
potentiometer (vo ltage 
controller) hooked up to the 
rectifier and were turning the 
knob back and forth . It causes 
the de outpu t to vary at an 
audio rate: 2000 Hz. 

Filtering? Um ... yeah, I 
follow what you are asking. 
Doesn' t the capac itor that 
filters (smooths) the output get 
ri d of the audio? Nope ! Not if 
you do it right. There is a little 
plotting and planning involved 
here, too. Somewhere I 
remember reading that 
capac itors have reactance 
(which is another way of saying 
that the resistance va ries 
accordin g to the freq uency 
applied). Therefore it should be 
possible to find the right value 
of capacitance that would be a 
very low resistance for the 
high-freq uency (rf) ac 
component, but has very little 
effect on the audio-frequency 
part. That 's exactl y what 

happens. A value of 0.05 µF has 
a reactance of 31 ohms at 
100,000 Hz, but at 2000 Hz it 
appears to be 1600 ohms. The 
result is that the carrier is 
faced with what appears to be 
a near short-circuit and that is 
the end of that. The audio, on 
the other hand, looks at a much 
higher resistance and gets by 
without too much of a struggle. 
So, there, we've done it -
rem oved the carrier and left the 
original audio to be amplified 
and applied to your ears. 

No-carrier detection 
Well , now that we have 

struggled through all that 
razzmatazz about detection of a 
signal that has a carrier 
attached to it, perhaps we can 
get into how to handle 
something that has no carrier. 
In one of the illustrat ions with 
the f irst part of this article , the 
sideband was finally isolated 
and standing all by itself at a 
frequ ency of 102,000 hertz. So 
let' s assume that thi s s ignal 
f inds its way to your receiver, 
and through the various 
amplifier stages inside it , and 
finally w inds up at the detector 
(rect ifier) just like any other ac 
vo ltage. There it is, 102,000 
hertz, going into the diode, 
turning it on every half cyc le, 
and dashing pell-mell into the 
fil ter at the output of the diode. 
The result? You get a dc­
voltage output just like that 
shown in Fig. 18 ! Not much 
percentage in that, is there? 
The object was to recover the 
audio t hat started thi s whole 
thing in the first place - the 
guy at the other end speaking 
into a microphone (or sending a 
2000-Hz tone, to be true to our 
example). 

Aha! Now is the t ime to put 
the carrier back in its rightful 
place. Look at Fig. 3. Seem 
familiar? It should because it is 
s imi lar to Fig. 1 in part one of 
th is dissertation. If the carrier 
is placed just 2000 Hz be low 
the upper s ideband s ignal (and 
we w ill assume that we are 
talking about the upper 
sideband here}, both important 
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Fig. 1. The most common detector cir­
cuits in receivers are very similar to a 
rectifier that is used to turn ac to de. In A 
the alternating current is appl ied to a 
rect if ier, which conducts on the posit ive 
portion of the cyc le. The output has no 
f iltering (smoothing), so the resultant 
waveform is a series of "peaks" ris ing 
above the zero-vol tage baseline. At B the 
same input waveform is applied, but the 
output circu it has a capacitor, C, to act 
as a smoothing fil ter. The waveform from 
this simple f ilter is de with slight bumps 
on it where the capacitor is recharged by 
the rectifying action of the diode. At C 
the input amp li tude is made variable, 
simulating a received signal that is vary­
ing i n strength . The output is still 
"lumpy" de, and its magnitude varies in 
proportion to the input. 

elements are back in the 
picture again - a carrier at 
100,000 hertz and a sideband at 
102,000 hertz. The diode 
(rectif ier) is also a neat little 
mixing (mod ulating) device, and 
as such proceeds to mix the 
two frequenc ies in fine shape. 
The sum product of the two 
(202,000 Hz} is very easily 
shunted out of the picture by 
the filter capacitor after the 
diode, which leaves the 
d ifference product - yep, 2000 
Hz - to fo llow the same path 
out of the detector as did the 
audio component in the 
previous example (Fig. 28 ). 

Getting the carrier 
How do you get a carrier if 

the station at the ot her end 
didn ' t send it? Had the answer 
right on the tip of my typewriter 
... you just inc lude an 

April 1977 [ill] 43 

0 

0 



osc illator in the circuitry. If you 
make it just like the one at the 
transmitter end, it should 
provide the same carrier for 
your receiver as his did for the 
transmitter. Well , almost. You 
have to take into account the 
fact that most radio equipment 
is not that stable -
temperature, voltage, 
adjustments - all of these can 
cause a given oscillator to be 
slightly different from one that 
is seemingly identical. Since 
we want the audio to be 2000 
hertz and not 1980 or 2050 
hertz, or whatever, the local 
carrier must be at the right 
spot with relation to the 
sideband. This is easily taken 
care of by making the oscillator 
variable over a small range. If 
the oscillator can be tuned 
from 99,000 to 101 ,000 hertz, 
then it is easy to see that 
somewhere between those two 
limits there is a spot where it is 
exactly right to hear the audio 
at its proper pitch . A smooth 
tuning control will make it duck 
soup . .. ah, very easy to tune in 
the signal by ear until it sounds 
right. This is especial ly true 
when you are listening to the 
human voice, since you have a 
general idea of what to expect. 
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Fig. 3. To properly detect a sideband, the 
detector must " see" two components -
the sideband which varies at an audio 
rate, and a carrier. The carrier must be 
generated with the proper frequency 
relationship to the sideband, as shown 
at B. 
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Placing the local carrier in 
the right spot also makes it 
easy to recover the voice range 
of frequencies - the lowest 
tones will be near the carrier 
and the higher ones will be 
farther away, just as they were 
in the transmitter example. 

Remember the trick used to 
obtain either upper or lower 
sideband? The one about 
moving the carrier to one side 
or the other? It works here, too. 
Obviously if you placed the 
carrier on the wrong side of the 
voice sideband, and had the 
higher frequencies nearest the 
carrier, and the lower ones 
farther away, the voice would 
come out upside down (Fig. 4}. 
I kid you not, that is what 
happens, and it sure sounds 
weird . Matter-of fact, that is 
one simple and basic form of 
speech scrambling. It was used 
by some businesses that have 
shortwave circuits for 
telephones to various places 
around the world. Don't think 
that you can go tuning around 
and " descramble" some hot 
conversations, though! They 
have added some other tricks 
to make life difficult for us 
snoops. 

Of course it is not absolutely 
essential that the local carrier 
oscillator be variable in 
frequen cy - it can be crystal 
controlled, and many of them 
are. Th is makes switching from 
upper to lower sideband a snap 
- literally - by changing from 
one crystal to another. 
Incidentally, the oscillator that I 
have been talking about for 
generating the carrier is called 
the bfo (beat-frequency 
oscillator). It got that moniker 
in the early days of receiving 
Morse code signals, when it 
was used to beat against the 
signal to produce an audio 
tone. That's as good a term for 
it as any. 

Detector types 
So far, I have been talking 

about a rather simple diode 
type of detector, which will 
work for a-m, ssb, or CW. It 
does its job, but there 

2 000 H: 
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Fig. 2. When the input waveform to a rec· 
tifier (detector) is complex, the output 
waveform is also complex. The high­
frequency part of the input is rectified 
and smoothed by C, which creates a de 
component. The low-frequency portion 
of the input is passed through the rec· 
tifier, and, because the capacitor is not 
large enough to have an effect at the low 
frequency, causes an audio-rate varia· 
tion of the de level at the output. At B an 
additional f ilter consisting of R2 and C2, 
and an isolating capacitor, C3, removes 
the de component and allows only the 
audio to pass. At this point the audio 
should be a reasonable duplicate of t he 
audio that was transmitted by t he other 
station. 

are problems with it. One is 
that the amount of audio 
recovered is somewhat low; 
another is that the presence of 
the carrier, forcing a current 
f low through the diode, creates 
noise. Now, noise is something 
that you don't need, and 
inefficiency you can do 
without, too. Other people felt 
the same way, and developed a 
better detector. It's called a 
product detector. It is called 
that because it produces an 
output that is the product of 
two inputs. Describe it? Well , 
lets see . .. 

Fig. 5 is a good place to 
start. There you see something 
that bears a striking 
resemblance to the diode 
detector used as an example 
before. Since there is no carrier 
being applied to the diode from 
the ampl ifier circuit, one must 
be fed to the diode from a local 
source. This source is called, 
appropriately enough, a carrier 
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Fig. 4. When a band of frequencies, such 
as in a voice, are to be received, the fre­
quency relationship is of prime im­
portance. If the carrier is placed on the 
wrong side of the voice band, the voice 
will be inverted, causing the high and 
low tones to exchange places. This same 
relationship must be observed through­
out the ssb system - transmitters as 
well as receivers. 

generator. It is almost 
indistinguishable from the beat­
frequency mentioned earlier. 
This is a crude type of ssb 
detector, but it does work. It 
requires better circuitry to give 
better performance, and Fig. 6 
shows an improved product 
detector. Here you make use of 
a principle that was touched on 
in the generation of ssb - the 
balanced modulator. The carrier 
is applied to the diodes 
through the transformer in such 
a manner that it virtually 
cancels itself after doing its 
job, which is to turn the diodes 
on and off at a very rapid rate. 
The sidebands, from the 
amplifier stage, are applied to 
the diodes in a way that allows 
them to beat (heterodyne) with 
the carrier, and the difference 
(product) is left over to be 

connected to an amplifier. 
There are filtering capacitors 

connected with this type of 
detector, too, but they are not 
required to do nearly as much 
work because the amount of 
carrier left over after the 
detector is negligible. The 
product detector is great for 
ssb and CW, but is rather a 
nuisance for amplitude 
modulation because the local 
carrier must tussle with the 
carrier that is coming into your 
receiver along with the 
modulation. To properly receive 
a-m, you must adjust the carrier 
oscillator until it is exactly 
zero-beat (no frequency 
difference) with the incoming 
carrier. Two carriers tend to 
overwhelm the sidebands, and 
consequently the amount of 
audio recovered is lower than 
desired. However, it will work, 
so don't figure that you will 
never be able to listen to a-m 
again. 

There are many other 
arrangements of product 
detectors, some involving 
specialized tubes, and a couple 
of recent ones that use a 
specialized (and very 
complicated) integrated circuit. 
No matter what the device, 
they all involve the same 
principle: Causing a mixing or 
heterodyning between the 
incoming sideband and the 
local carrier. 

Amateur frequencies 
Up until now, I have used the 

example of 100,000 hertz for 
the carrier frequency . That was 
mainly because it was a nice 
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Fig. 6. An improved ssb detector makes use of the 
balanced modulato r (mixer) type o f ci rcuit. Again, the i·f 
stage supplies the s ignal (aft er being ampl ified by 
previous stages) and the carrier generator provides a car­
rier with the proper frequency relatio nship to the sideband 
being received. This "balanced demodulator" is more effi· 
cient than the simple rectifier type. 
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Fig. 5. A simple type of ssb detector is 
merely a rec tifier circuit that obtains one 
signal from the i·f stage, and another 
f rom the carrier generator. 

sounding number with a lot of 
zeroes that would impress 
people. It is also less than a 
bi llion, so no one cou ld 
confuse it with a government 
spending program. Now, I'm 
afraid that we'll have to face 
l ife and journey into the real 
world. There are no amateur 
frequencies at 100,000 hertz. 
But you know that ssb works 
as much higher frequenc ies -
you have heard them there. 
From 1.8 MHz (160 meters) to 
30, or even 1296 MHz, amateurs 
are using ssb and enjoying it. 
Some equipment for 27-MHz 
CB use has ssb capabilities 
too. How does it get there? 

Again, the good ole standby 
- heterodyne - comes to the 
rescue. This time I'll make use 
of the sum product of the 
mix ing process. One of the 
fortunate results of this type of 
mixi ng is that th ings tend to 
stay r ight-side-up, so that the 
voices do not come out 
inverted as I mentioned earli er 
when I pointed out what 
happened if you put the carri er 
in the wrong place. 

The amateur 21-MHz (15-
meter) band is as good a place 
as any to start. Let's assume 
that you want to generate a 
sideband signal at a frequ ency 
of 21.4 MHz. That's twenty-one 
million, four-hundred thousand 
hertz, but there is no poi nt in 
waving that many zeroes 
around! M is the abbreviation 
for mi ll ion, and the term MHz is 
pronounced megahertz. 

Apri l 1977 m 45 



It w ill make things a lot 
easier if you keep the sideband 
that was generated at 102,000 
Hz as a starting point to get to 
the higher frequency. 

Fig. 7 shows what happens if 
'wo frequencies are added 
together in a mixing scheme. It 
is much the same as what 
happened earlier in generating 
a sideband signal , except that 
the frequencies are much 
different. You really don't need 
a drawing to figure this one out 
though - you can simply add 
up the numbers: 21.298 + 
0.102 = 21.400 MHz. Simple 
enough! Oh, yeah - that 0.102 
is the same as 102,000 hertz. 
Okay? 

So, now you have the same 
sideband that you started out 
with at 102,000 hertz, and it is 
perfectly happy to be bouncing 
around up there at 21 .4 MHz as 
an upper-sideband signal 
among the rest of the crowd. 
Problem is, how do you detect 
it? No, you cannot just feed it 
into an amplifier and product 
detector that are built to work 
at that frequency. Well, you 
could - in theory - but it is 
not so easy in practice. 
Remember I told you that the 
signal at the input of the 
receiver would be pretty weak, 
which means that you need 
some very good amplifiers to 
build it up to something useful . 
Amplifiers like that can be 
built, but there is a catch. You 
need a local carrier for the 
product detector, right? And it 
must be at a frequency of 
21.398 MHz, right? (Remember 
that the sideband you want to 
hear is really a 2000-Hz tone in 
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Fig. 8. A block diagram of the basic ssb receiver as set up to receive a signal 
at 21.4 MHz. Addit ional " niceties," such as variable tuning controls 
automatic gain control (to keep the audio from being too loud), and audi~ 
amplifier circuits are not shown in the interest of clarity. For the waveforms 
and relationships involved al the various points in the circuit refer to the 
figures indicated. ' 

disguise, therefore the carrier 
must be 2000 Hz below it to be 
in the proper place: 21 .4 - 0.002 
= 21 .398MHz.)Tomakethe 
product detector work properly, 
the carrier must be strong -
from a half a volt to perhaps 2 
or 3 volts. Here's the clinker -
there is just no way that your 
amplifier is going to ignore that 
2-volt carrier in the same box 
with it and amplify that 0.002-
volt signal from across town! 
It's going to make like that 
proverbial snake that 
swallowed its own tail and lock 
itself up in a tight loop which 
is totally useless! 

To the rescue 
It may seem that this 

heterodyne guy is hogging the 
show at this point, but face it 
- he's indispensible. So, here 
we go again. Put an amplifier or 
two in the system, tuned to 
21.4 MHz (Fig. 8). Okay, now 
the sideband signal is boosted 
up a bit, it is not so likely to 
get lost in a resistor or 
something. Next comes a mixer 

that is almost a duplicate of 
the one 
that was used to generate the 
21-MHz signal before. It works 
with the same numbers too: 
21 .4 - 21.298 = 0.102MHz, 
which is the same as the 
102,000 hertz that we had in the 
first place (but it doesn't really 
have to be, modern receivers 
use frequencies from 50 kHz to 
9, 10.7, or even 13 MHz). The 
next thing to do is build an 
amplifier that is tuned to 
102,000 hertz, and that amplifier 
is called an intermediate­
frequency amplifier (i-f for 
short). 

At this point the sideband 
signal is considerably stronger 
than it was when it first came 
down the lead-in wire to your 
receiver terminals, and the i-f 
amplifier does not need such a 
terrific amount of gain. Now it 
is safe to turn on a carrier 
osci I la tor at a frequency of 
100,000 Hz. With proper circuit 
design and good shielding in 
the receiver, this carrier will not 
bother the amplifier much, and 
will mix with the ssb signal to 
produce the 2000-Hz tone that 
you wanted all along. 

H£TERODYNE An important thing to 
remember during all of this 
heterodyning process is that in 
order to preserve the original 
relationship between the 
sidebands and the carrier, you 
must keep the carrier in the 
right place. 
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Fig. 7. M~.ny ssb tr~.~smitters !irst generate the sideband s ignal at a lower frequency 
and then translate 1t l o a desired ham band by one or mo re s teps of mix ing Here you 
can see the addition process that will heterodyne the 102,000 hertz sideband. s ignal up 
to the amateur 21·MHz band. The proper carrier-to-sideband relationship must be main­
tained, as explained in Fig. 4. 
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Any time that any carrier is 
placed on the same side of the 
sideband as the higher audio 
tones, the product will come 
out upside down. See Fig. 4. 



Because of internal design 
problems (or simply because 
the builder wanted to do it that 
way) some receivers allow this 
to happen. In some units the 
audio can be turned over again 
by means of a switch that 
automaticlly moves the local 
carrier to the other side of the 
sideband, in other receivers, 
you must flip a switch yourself 
to accomplish the same thing. 

Improvements 
There are a lot of tricks that 

can be put into receivers that 
will make life easier than with 
the overly simplified example 
that I have used here. F'r 
instance, a good filter is 
needed to be sure that you 
listen to only one sideband 
signal at a time (well ... 
almost just one, the 
frequencies are crowded). The 
filters used can be identical to 
the ones used in the sideband 
generator that I told you about 
last time. In fact, most 
transceivers (transmitter and 
receiver in the same box) have 
some pretty nifty circuits in 
them so that they use the exact 
same filter for both creating 
the sideband and for receiving 
it. Many other parts of the 
circuitry can be shared equally 
between the transmitter and 
receiver, too, but you had 
better practice reading road 
maps before trying to follow 
the signal path through a 
present-day transceiver. 

Another nice thing to have is 
called age, for automatic gain 
control. This is a specialized 
rectifier circuit that senses how 
strong the signal is when it 
comes in, and by means of 
some tricky amplification, turns 
the volume control down 
(electronically) so that Mr. 
Loud-Guy on the next block 
doesn't take your head off 
when you are listening for a 
weak one. 

As a closing note, I hope you 
are not fed up with Heterodyne, 
because he still figures in the 
plot in a couple of places. I 
haven't told you what he does 
in transmitters yet, but I will! 
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R-X NOISE BRIDGE 

V Learn the truth about 
your antenna. 
V Find its resonant 
frequency. 
V Adjust it to your 
operating frequency quickly 
and easily. 

If there is one place in your station 
where you cannot risk uncertain 
resu lts it is in your antenna. 

The Palomar Enginee rs R-X Noise 
Bridge tells you if your antenna is 
resonant or not and, if it is not, 
whether it is too long or too short. 
All this in one measurement 
reading. And it works just as well 
w ith ham-band-only rece ivers as 
with general coverage equipment 
because it gives perfect null 
readings even when the antenna is 
not resonant. It gives resistance and 
reactance readings on dipoles. 
inverted Vees, quads, beams, 
multiband trap dipoles and 
verticals. No station is complete 
with out th is up-to-date instrument. 

Why work in the dark? Your SWR 
meter or your resistance noise 
bridge tells only half the story. Get 
the instrument that really works, 
the Palomar Engineers R-X Noise 
Bridge. Use it to check your 
antennas from 1 to 100 MHz. And 
use it in your shack to adjust 
resonant frequencies of both series 
and parallel tuned circuits. Works 
better than a dip meter and costs a 
lot less. Send for our free brochure. 

The price is $39.95 and we deliver 
postpaid any where in U.S. and 
Canada. California residents add 
sales tax . 

Italy write i2VTT, P.O. Box 37, 
22063 Cantu. Elsewhere send 
$42.00 (U.S.) for air parcel post 
delivery worldwide. 

Fully guaranteed by the originator 
of the R-X Noise Bridge. ORDER 
YOURS NOW! 

PALOMAR 
ENGINEERS 

BOX 455. ESCONDIDO, CA 92025 
Phone: (714) 747 3343 
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BANDWIDTH SSB 
BY AGYLE KARRYER, B.S.E.E., PH.D 

As amateur radio continues to 
gather adherents, certain of our 
bands seem to gather ORM in 
direct proportion to that 
increase. There is no denying 
the popularity of the 14-M Hz 
phone band, for example. In 
fact, thi s area of our various 
allotted spectra is the one we 
usuall y think of the moment 
someone mentions that nasty 
phrase, " ORM ." 

With the advent of single­
sideband transmiss ion and its 
triumph over amplitude 
modulation, a decisive victory 
was,ofcourae, won inthe 
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battle against interference; on 
the average, the bandwidth of 
our phone signals was halved. 
Still , ssb signals are 
characterized by a bandwidth 
running to 3 kHz. And today, 
with the burgeoning increase in 
the popularity of ssb, 
espec ially at 14 MHz, the 
spectre of ORM has raised its 
ugly head to the point where a 
decent conversation is all but 
impossible, especially on 
weekends. 

As a frustrated single­
sidebander I have, however, 
come up with an innovation 

which theoretically will allow at 
least a 300-per cent increase in 
the number of signals before 
ORM again becomes a 
problem . 

The secret of the new 
scheme is to bring the 
bandwidth of the ssb signal 
down to practically zero. 
Impossible, you say? Flies in 
the face of all spec trum­
occ upancy theory? Not so. The 
system I use does just that: It 
brings the bandwidth down to 
all but zero - without 
eliminating the sidebands. This 
is accompli shed simply by 
causing each sideband , 
normally displaced from the 
suppressed-carrier frequency 
by the amount of the audio­
modulation frequency, to be 
moved to the freq uency of the 
suppressed carrier. Therefore, 
the sideband does not extend 
out to the side, where so often 
it will occupy space in use Dy 
another station. 

Placing of the sidebands at 
the suppressed-carrier 
frequen cy involves moving the 
frequen cy of the transmitter 
oscillator off to the side by the 
exact amount of hertz 
represented by the sideband, 
which in turn moves the 
sideband to the frequency 
formerly occupied by the 
suppressed carrier. If , for 
example, the speech frequency 
at a given instant is 2000 hertz, 
and you are using the upper 
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Fig. 1. A tex tbook presentatio n of a 
s ingl e-si deba nd suppre ssed-c ar ri e r 
signal , with the upper s i d eband 
t ransmitted. 



sideband, the carrier will 
automatically be shifted 2000 
hertz lower, thus bringing the 
sideband to the point normally 
filled by the carrier. This 
instantaneous movement of the 
transmitted signal is 
accomplished by sensing the 
frequency difference between 
the carrier and the sideband 
and allowing this difference to 
develop a bias voltage at the 
oscillator which will shift the 
carrier frequency by the desired 
amount. 

Since voice frequencies 
during normal speech are 
continuously and rapidly 
changing - but at any given 
instant the signal is only one 
frequency - it will be seen 
that all of the various audio­
frequency sidebands can be 
switched, as they occur, to the 
spot normally occupied by the 
suppressed carrier. 

Fig. 1 shows a typical 
frequency disposition during 
conversation using today's 
normal ssb transmitter. Several 
sidebands are shown in the 
illustration , but it should be 
borne in mind, as ment ioned 
above, that at any given instant 
only one of the sidebands will 
be present. To the listening ear, 
of course, the sidebands will 
appear to be present 
simultaneously. In fact, the 
figure shown is similar to the 
ones commonly appearing in 
texts illustrating ssb 
transmission. 

A glance at Fig. 2 shows the 
instantaneous case: The 
suppressed carrier and a single 
momentary sideband. In Fig. 3, 
however, my system has been 
put into operation and it will be 
seen that the suppressed 
carrier (which of course creates 
no ORM) has moved over by an 
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Fig. 2. For purpose of illu stration, an in­
stantaneous sample of the ssb spectra 
shows the suppressed carrier and a 2000 
Hz sideband . 
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Fig. 3. The end result of the Zero­
Bandwidth ssb system is to move the 
suppressed carrier lower in frequency. 
Thus the sidebands will all appear at the 
spot formerly occupied by the carrier. 
Since the carrier is suppressed . it wi ll 
cause no i nterference to stations below 
its original frequency. 

amount equal to the 
modulation frequency of the 
sideband. The sideband now 
occupies the spot originally 
held by the suppressed carrier. 
Since this will occur for each 
modulation frequency as it 
appears, i t can be seen that the 
signal always remain s at one 
frequency. Those ugly 
sidebands formerly sitting off 
to the side of the carrier and 
bothering adjacent stati ons are 
no longer there. The carrier is 
moving about, yes . but causes 
no ORM . 

Right about now, if you are 
up on your theory , you are 
saying, " What about the 
receiver's oscillator? After all , 
it has to be spaced away from 
the incoming sideband to 
develop the mixing necessary 
for demodulation." I haven't 
forgotten thi s. In the 
arrangement presently in use, a 
biasing circuit similar to that in 
the transmitter causes the 
receiver oscillator to shift by 
the exact amount of the 
incoming sideband frequency. 
Thus, the necessary beat 
frequency is developed for 
demodulation. No problem. 

Since I am still doing a 
considerable amount of 
research into the new sys tem, 
with a view to simplifying the 
circuitry and creating adapters 
for the various ssb transceivers 
now in use, detailed 
information is being held tor a 
future date. Present plans call 
for the details to appear in next 
April 's Ham Radio Horizons . 

HRH 

FREE 
NEW CATALOG 

NOW'S THE TIME 
to request your free new 
catalog on many, many 
exciting Amateur products 
inc luding: 
Data-Tone Keyboards 
Data -Tone Encoders 
Handheld Encoders 
Automatic Data-Tone Dialers 
CW Keyers 
CW Memories 
Auto Patches 
Receiver Preamps 
Single Tone Encoders 
Single Tone Decoders 
Tone to Pulse Converters 

FOR EXAMPLE LOOK AT OUR 
DELUXE C-MOS P.C. KEVER 

Complete C-MOS keyer in kit fo rm, 
or wired, just right for your c ustom 
enclosure. Versatile contro ls allow 
wide character weight variations, 
speeds from 5 to 50 w.p.m. plus vol­
ume a nd tone control. Solid·state out­
put switching saves power, eliminates 
all those annoying relay problems and 
i s compatible with both grid block 
and solid-state circuitry. With its side· 
tone monitor and 90 day wa rranty 
the Data Signal PC Keyer is the one 
for you. 

C-MOS Keye r Wi red $24.95: Kit $19.95 

DATA SIGNAL, INC. 
2403 COMMERCE WAY 

ALBANY, GA. 31707 
912-883-4703 
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The uniformed driver skillfully 
maneuvered the police car 
through the heavy traffic on 
Albuquerque's Central Avenue. 
Pulling into a left-turn lane, he 
waited for a gap in the heavy 
west-bound traffic. 

" Just where is this 
electronics store, Tony?" 
inquired the driver, Sgt. Tom 
Melville, as he turned north on 
Truman avenue. 

" Just on the north side of 
the branch post office, Tom. 
There it is ! See? The sign -
ELECTRONICS - over the 
doorway?" 

State Police Sgt. Tom 
Melville pulled past the store, 
stopped and backed into a 
parking space with a practiced 
hand. "I' ll go in and get the 
gadget, Tony. You keep off that 
leg!" he admonished his 
companion. 

"Sure. I' ll stay put and keep 
an ear open for the squawk 
box," Tony Delgado replied, as 
he glanced down at his right 
leg, confined in a scuffed white 
plaster cast. "I'm not going to 
move around much with this 
thing on my leg." He smiled 
ruefully at his fellow officer. 
"Just ask for Mac, and tell him 
Tony sent you." 

Tom Melville crossed the 
sidewalk, entered the door of 
the parts store, and 
disappeared from sight. State 
Policeman Delgado listened to 
the familiar voice of the state 

police radio dispatcher coming 
from the car's speaker. A faint 
smile flickered over the face of 
the young State Policeman, a 
battered face with deep 
scratches and some dark 
bruises marring his otherwise 
handsome appearance. Tony 
Delgado was about to do 
something that had haunted his 
dreams and kept him planning 
for a long time. Now it was to 
be accomplished! 

Today was Tony Delgado's 
first day out of the house, 
where he had been laid up 
unwillingly for several weeks 
while a broken bone healed in 
his lower right leg. The time at 
the hospital and home had not 
all been wasted, thought Tony 
as he sat silently in the police 
car. After all, I did get to see 
two All·Star baseball games! 

Tony was half asleep in the 
hot New Mexican air when the 
store door opened and out 
strode the police sergeant, with 
a cardboard carton heavy 
enough and large enough to 
require both arms. He grinned 
with pleasure. Right behind him 
came Roger MacDonald, the 
proprietor of the electronics 
parts store, and he, too, carried 
a box under one arm and a 
large envelope In the other 
hand. 
"Hlya, Tony! How's the leg 
doing?" Macdonald asked as 
he placed his burdens in the 
back seat of the police car. 



" Some people are lucky having 
a long vacation in the middle of 
the summer!" 

"Sure good to see you, 
Amigo! The leg, oh - it itches 
inside the cast, but otherwise, 
no pain. Say, how about you 
putting your autograph on the 
cast? You'd be in good 
company." Officer Delgado 
stuck his leg out of the car 
toward his visitor. 

MacDonald reached into his 
pocket and, pulling out a 
ballpoint pen, scrawled his 
name and amateur radio call on 
the plaster. 

Delgado looked back at the 
rear seat. " What's the small 
box, Mac? And what's the 
envelope?" 

Sgt. Melville answered before 
MacDonald could reply. "Your 
man Mac - you'd never guess! 
He threw in something extra -
a loudspeaker! " 

"I just wanted to help out, 
too. So I thought maybe the 
speaker unit might be 
welcome," said MacDonald, 
slightly embarrassed. 

" Muy bueno, Mac." Tony 
lapsed into his boyhood tongue 
in his excitement. " I didn't 
know about that unit." He grew 
thoughtful. "My check, it is not 
enough for this too?" 

"Ample, Tony, ample. The 
speaker unit is a gift from the 
store - all in a good cause, 
and don't you worry about it. 
The other packet has a few log 
books and several message 
pads in it also - a bit of a 
bonus." 

" Let's go before the 
dispatcher finds something for 
us to do." The driver, Tom 
Melville, had placed his large 
carton in the back seat and 
climbed into the front. " Mac -
thanks a lot! For everything! " 
Tony also shouted his thanks 
to MacDonald as the car pulled 
out of the parking space into 
the traffic. 

" Better check in with 
Headquarters,'' suggested 
Melville as he turned the police 
car east on Central and headed 
through the thick traffic toward 
the mountains. 

Officer Delgado took the 
microphone from the 
dashboard and called KKC686, 
State Police Headquarters. In 
terse police terms he requested 
permission to leave the city 
limits on a mission previously 
given " official sanction." 
Receiving an okay to the 
request, the two men sped 
swiftly out Central onto the 
open mesa. Ahead they could 
see the gap in the high 
mountain barrier where US 66 

passes between the Sandia 
and Manzano ranges. Tony 
knew every inch of the highway 
and could almost have driven it 
blindfolded. It had been his 
beat - up until a few weeks 
ago. Then he was assigned 
State 10 south from US 66 at 
Tijeras, through the Cedro 
Canyon area. 

The police car moved into 
new Interstate 40. The 
vegetation changed rapidly as 
they passed through Carnuel 
and Linda Vista, as the 
elevation increased. When they 
rounded the infamous curve 
known as Deadman's Pass, the 
temperature dropped sharply. 
The fresh , cool scent of pinon 
hung in the air. 

" It's always good to get back 
into these mountains," said 
Tony. "This is another world 
from downtown Albuquerque, 
eh, Tom?" 

" Yeah, you lucky guy - you 
used to patrol this area and 
now you have State 10 where 
it's even cooler and greener." 

"Sure, but in winter - muy 
frio - very cold, amigo!" Tony 
grinned as he waved at a small 
boy sitting on a rock alongside 
the road. The car left 66 and 
headed out State 10. 

The pol ice car moved past 
the Forest Service Ranger 
Station and the men waved as 
they passed the ranger's 
teenage daughter. She was, as 
usual, out riding her horse in 
the afternoon sun. Tony asked 
his companion, " Do you know 
the ranger?" 

" I've met him and visited in 
his office a few times, Tony. 
I've heard he's a great guy and 
a credit to the Forest Service." 

"You bet! The ranger has 
been a good friend to me, 
amigo. Besides, he and his 
helper came on-the-double that 
day - when every hand 
helped!" 

After a mile or two of slow 
twisting upgrade, State 10 
begins to climb in earnest. The 
walls of Cedro Canyon are 
sheer, rising many hundreds of 
feet above the arroyo bottom 
and the narrow roadway that 
parallels the path of the 
normally dry creek. 
Occasionally there are open 
spots where the road 
straightens. The highway 
curves back sharply and 
heavily. The police car moved 
swiftly upward, holding t ightly 
to the right-hand side of the 
center line. 

After a few miles of winding 
and climbing the road suddenly 
opens into a flat stretch. 
Although the mountains still 
rise sharply on the east edge of 
the road, far below on the west 
is the bed of a dry arroyo. In 
many places the bottom of 
Cedro Canyon is not normally 
visible from a car on the 
roadway. 

Tony spoke to the driver. 
" Slow down, Tom. You're about 
there." 

The car reduced speed and 
came to a halt. "Here it Is. 
See? The shoulder is still 
gouged out where the rock 
was! I' ll get out now, Tom." 

Slowly the disabled state 
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policeman moved his east­
bound leg out of the car and 
awkwardly swung his body to 
fit crutches beneath his 
armpits. "These sticks sure are 
a nuisance," he said with a 
frown, "but they do make it 
possible to get about!" 

Delgado slowly moved the 
crutches and his one good leg 
to gain a spot on the very edge 
of the road. 

"Be careful, Tony. We don't 
want to have to pull you out of 
there the second time!" Tom 
Melville warned the becrutched 
policeman. 

Tony paid no attention to his 
companion. He stared down 
into the deep canyon. Sgt. 
Melville moved over and joined 
Tony. He, too, peered down the 
mountainside. There, far below 
them, jammed between several 
huge boulders was the tortured 
steel skeleton of what had 
been a gleaming piece of fine 
automotive machinery. The 
wreckage appeared to have 
been wracked by a severe 
explosion, followed by a fire. 
Only the barest outlines of a 
few letters on the rear of the 
car gave an inkling of its 
original identity, letters which 
at one time had spelled out 
STATE POLICE. There was little 
resemblance between the 
wrecked car in the canyon and 
the sleek, trim police vehicle 
sitting on the right-of-way. 

"Man - you're a lucky guy! 
This is my second view of your 
wreck, Tony, and I hope never 
to see another one like it!" 

Tony was silent, deep in his 
private thoughts. Finally, he 
turned slowly on his crutches 
and faced up Cedro Canyon 
and looked up the steep wal I of 
the mountain. There, far up the 
rugged slope, he could see the 
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glin1 of the bright afternoon 
sun on a window. Only the 
barest outlines of the cabin 
structure itself were visible 
from that distance. 

Tony stood quietly looking 
up at the cabin for several 
minutes, then took another 
look at the wreck in the 
canyon. "Si, amigo. How lucky 
I am. Thanks be to God! I am 
indeed the fortunate one! Let 
us go, Tom, we still have far to 
go." Slowly they returned to 
the waiting police car. 

The car moved back onto the 
roadway, still climbing, as the 
canyon narrowed. Neither man 
spoke until Tony instructed the 
driver to turn at the dirt road on 
the I eft. 

The driver obeyed without 
comment. The police car and 
its two occupants bounced and 
jiggled as the dirt road 
roughened and twisted its way 
up the face of the mountain . 
Sharp rises and hairpin curves 
slowed the car as it moved 
steadily upward. 

The narrow road widened 
into a small flat space with a 
few trees. At the far end, a 
slab-sided cabin stood among 
pinon trees. The tiny house 
seemed nearly engulfed by the 
huge glass picture window that 
faced down Cedro Canyon. A 
hand in the window waved a 
greeting as the police car 
slowed to a stop and Melville 
climbed out and moved around 
the car to assist his passenger. 

Unsteadily, Tony hobbled 
along on his crutches toward 
the cabin. Tom, reaching into 
the back seat of the car, 
brought out the larger of the 
two cartons. "Okay, Tony -
let's go!" 

The trimly uniformed State 
Policemen went s lowly up the 
path to the cabin, where by 
now they could see a teenage 
boy sitting in a wheelchair at 
the doorway, one arm holding 
open a screen door. 

Tony Delgado had been 
waiting a long time for this 
moment. This meeting had 
been on his mind since that 
fateful day last spring when he 

first learned of this lad. The 
boy in the wheelchair had never 
seen Tony until this moment, 
but the officers had been 
qu ic kly recognized as "old 
friends." 

This was indeed a strange 
way to start a friendship; a 
friendship that was, un ti l now, 
a one-sided affair where one 
person is not even aware of the 
other's existence until there 
comes a moment where their 
two I ives are joined by an event 
such as happened on that day 
in Cedro Canyon. 

The boy in the cab in 
doorway, Louis Manning, had 
two hobbies. First , he was an 
arden t radio amateur and had 
been operating on the air for 
almost a year, ever since he 
had successfully passed t he 
government examination for a 
Novice license. Second only to 
his ham rad io work, young 
Manning thrilled over his ability 
to view the world outside the 
tiny cabin by means of his four­
i nch telescope. 

Some people might think 
that Loui s Manning, a teenage 
wheelchair polio victim, was 
imprisoned in those four walls 
of a cabin, perched high and 
remote on a mou ntain, where 
he lived w ith his mother. And 
lonely, too, for Mrs. Manning 
was gone all day, work ing in a 
highway restaurant down below 
on U.S. 66. 

Far from feeling like a lonely 
prisoner, Louis had many 
friends and he fel t free to roam 
the world and the space around 
it. Despite the lack of 
neig hbors or even a telephone, 



and though he missed his 
mother, he had many things to 
keep him busy and to occupy 
his mind. 

By ham radio , he could talk 
directly with other amateur 
stations scattered over the 
entire world by means of radio­
telegraphy. By eye he could 
peer far into the heavens with 
his telescope. He could roam 
visible outer space at will. His 
telescope brought into his 
room happenings in the 
immediate outside world, a 
look at a short strip of State 
Highway 10 far below his 
perch. A view not shared by 
anyone, since the Manning 
cabin home was the only one in 
this area. 

Even though Louis was 
confined to a wheelchair, he 
was an honor student and was 
completing his second-year 
equivalent of high school by 
mail. Louis was an ardent 
student of radio and 
electronics. He spent time 
each day studying radio text 
books and technical 
magazines. He then applied 
this knowledge, in rapt 
fascination, toward building his 
amateur radio equipment. 

First, Louis had built simple 
but efficient pieces of gear - a 
two-tube receiver on which he 
had listened to the world of 
short-wave radio. Concentrating 
on the amateur bands, Louis 
learned the intricate technique 
of "hamming," and learned the 
code through the steady use of 
an inexpensive set of code­
lesson records. He then 
improved his operating skill by 
regularly listening to the code 
practice sessions transmitted 
by W1AW, Headquarters station 
of the amateur's own 
organization, the American 
Radio Relay League, in faraway 
Newington, Connecticut. By 
studying simplified text books 
and the License Manual 
(another ARRL feature) Louis 
learned sufficient theory and 
regulations to pass, on his first 
attempt, the examination for a 
Novice I icense. • 

Louis Manning had 

progressed from a two-tube 
receiver to a pair of war-surplus 
receivers, one for 3.5 and one 
for 7- megahertz coverage.The 
former unit Louis augmented 
by the use of a converter he 
painstakingly built from 
Handbook plans. This 
combination permitted the 
reception of signals on the 21 
MHz band on the stable lower 
frequency of 3.5 MHz. Such 
conversion made distant 
daytime reception much better 
and gave Louis the equivalent 
of a receiver costing many 
times more than his initial 
investment. 

He had also assembled his 
own transmitter, a Heathkit 
DX40, which he could use as a 
Novice on the 3.5-, 7- and 21-
M Hz Novice bands. Later he 
would use it on all the 
frequencies allotted to 
amateurs when he obtained his 
General-class Amateur License. 

Louis had also studied basic 
astronomy and was an 
advanced amateur astronomer 
through his constant 
application of hard-earned book 
knowledge and judicious use of 
his telescope. Do-it-yourself 
kits are not confined to hi-fi or 
ham radio units. Telescopes 
can also be built in home 
workshops even by beginners, 
and this Louis had done, 
assembling a four-inch 
telescope from a mail-order kit. 
His scope, plus a two-dollar 
basic astronomy book, 1 had 
literally opened up a new world 
for the house-bound polio 
victim. 

After studying the skies for 
some time, Louis turned his 
telescope to the immediate 
world around him where he 
found a new freedom in 
intimate looks at the woods 
and rocks, where birds and 
animals fed, played, fought , 
and rested. 

*This examination consists of a 
few regulatory laws, some basic 
radio theory and requires the 
demonstrated reception and 
transmission, by key, of a code­
speed of five words per minute. 

Then one day Louis 
discovered a new, steady 
source of entertainment - the 
close-up study of a stretch of 
highway and canyon in sight 
far below him on State 10. His 
small vista was not confined to 
the highway, but by virtue of 
his height above the road, 
included a look-see down into 
the canyon itsel f. 

It was indeed lucky for State 
Policeman Tony Delgado that 
Louis Manning had discovered 
this view into the canyon for 
thereupon hung Tony's very 
life! 

Let us look back a few weeks 
and see what happened up in 
cool, green Cedro Canyon, on a 
beautiful spring day. It was late 
morning when Louis Manning 
finished his written high-school 
lessons for the day. Tomorrow 
his mother would mail his work 
to his extension course teacher 
in Albuquerque where the 
papers wou ld be graded. 

Louis was not worried about 
the lessons or anything, except 
for one little thing, and that had 
nothing to do with school. He 
had tried to explain it to his 
mother before she left that 
morning but she only partly 
understood his complaint. Only 
another active radio amateur 
could have shared Louis' woe 
- the band was erratic. About 
all his mother got out of this 
statement was the fact that too 
many sun spots, or maybe it 
was the total lack of them, 
were upsetting shortwave radio, 
and that this condition might 
prevent Louis from talking to 
as many stations as he desired. 
It might even prevent him from 
working anyone at all ! 

To Louis, this seemed a low 
blow. (What he did not know, 
being a relatively new operator, 
was that this sort of erratic 
activity has plagued all radio 
operators for years and that 
there was nothing he, or 
anyone, could do about it). 

Louis rolled his wheelchair 
from his typewriter stand, 
where he always studied and 
typed out his school work, over 
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to a small radio operating table. 
There sat his receiver, his 
transmitter, and a telegraph 
key. Under a glass sheet (a 
salvaged car windshield) Louis 
had placed a group of helpful 
operating hints clipped from 
the ARAL manual, The Ham 
Radio Operating Guide 2

• There 
were lists of a-signals which 
are an internationally 
recognized series of three-letter 
groups having the same 
meaning in every language. In 
addition there was a 
mimeographed sheet of 
members' names, addresses, 
and calls of the Albuquerque 
chapter of the Caravan Club, a 
mobile group. Included in this 
list were telephone numbers of 
official agencies with whom 
amateurs in the Caravan Club 
cooperated in times of 
emergency drills. Although 
Louis was not eligible to be a 
Caravan Club member, a friend, 
W5UOZ, who did belong, had 
given him the list, and it made 
Louis feel as though he were 
one of this outstanding ham 
group. 

Louis' operating table was 
neat and orderly. All controls 
were convenient for his use, 
seated as he must be in his 
wheelchair. He switched on the 
receiver and while it was 
warming up began to make an 
entry in his log book. He 
grimaced as he noted that 
yesterday he had only talked to 
a few U.S. stations, no DX 
station, and no new country! 
But - all operating was grist 
for his mill - the mill of 
experience that must grind ever 
so slowly to bring a radio 
operator, or anyone else, up to 
the peak of perfection in any 
endeavor. 

Louis tuned slowly across 
the band. He could have used 
any one of three amateur bands 
as a Novice. Being in remote 
New Mexico, Louis had learned 
the hard way that useful 
summer daytime operation was 
confined to the 7- and the 21-
MHz bands if he desired to 
make contacts. The segment 
allotted to Novices in the 3.5-
M Hz band was very poor in 
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New Mexico during the daylight 
hours. 

Louis had progressed to the 
point where working mostly 
other Novices was old-hat. 
Although Louis had never put it 
into words, he had learned that 
so many Novices and even 
some ex-Novices on the 7-MHz 
band were very poor operators. 
Their poor "fists" and sloppy 
operating techniques often 
made contacting these hams a 
chore, instead of a delight to 
Louis. He had really worked at 
learning to be an amateur! He 
had an operating skill far above 
the normal Novice or even a 
new General class amateur. 

But what a difference on 21 
MHz where Novices could talk 
to stations just about anywhere 
in the world! In fact, Louis had 
talked two-way with other 
amateurs in over sixty foreign 
countries. Only a few more to 
go, thought Louis, and I can 
get my DXCC certificate. It 
takes only 100 countries 
confirmed! Louis already had 
QSL cards from 52 countries. 
He counted them daily! 

So Louis had his " rig," as 
hams call their equipment, all 
tuned up on the 21-MHz band. 
He could change to the 3.5- or 
7-Mhz bands by plugging in 
different crystals, a type of 
quartz that controls the 
frequencies of some transmit­
ters . But he chose to remain on 
the band where he could easily 
talk to stations a// over the 
U.S., as well as with foreign 
stations, providing the band 
was "open," as hams call it. 

The face of young Manning 
looked gloomy and provoked as 
he tuned across the dial, 
carefully listening to each 
signal as he stopped 
momentarily to catch a bit of 
their conversation, a call sign, 
or both. 

Mother always said there 
would be days like this! But 
she never said there were so 
many, thought Louis as he 
went back and forth across the 
dial searching for someone he 
could work without having to 
go to the trouble to change 
bands. He did not hear much of 

anything. After several tries, he 
sent out a CO, an inquiry call 
which is a ham's plaintive cry, 
" Please talk to me -
somebody - anybody -
anywhere! " He signed his call 
proudly and distinctly - and 
then listened - senses alerted 
for any possible answer. 

Louis tuned around his 
frequency but there was no 
answering call for him. Being a 
skillful operator and one who 
had faith in his equipment and 
in his own positive think ing, he 
took another look away from 
his own frequency and across 
the band. This time he struck 
pay dirt! A Novice, WX2GUM , 
was calling him, or at least 
Louis thought he was calling 
him. The WX2 was not as good 
an operator as Manning and he 
was very slow at the code. He 
even made an error in Louis' 
callsign! However, this was 
nothing new to Louis, who had 
traveled this road himself, not 
so long ago. 

The station in New Mexico 
replied to the Novice whose 
WX2 call placed him in the 
New York area. The two 
Novices exchanged signal 
reports, their names, the ir 
locations. WX2GUM operated in 
long Branch, New Jersey, and 
he was amazed at hooking up 
with someone in New Mexico 
and repeatedly said so. 
Furthermore, he pleaded with 
Louis, saying - "PLEASE QSL HR 
NEED NEW MEXICO." Louis had 
heard this cry many times, 
because there are relatively few 
New Mexican stations active 
on the bands, and their QSL 
cards are therefore scarce and 
highly prized. 

Louis grinned as he noted in 
his log book, "First New Mex." 
He mentally noted how often 
this had happened since he 
went on the air. Hardly a day 
passed but that Louis was 
urgently requested to send a 
card - to help somebody get a 
WAS - Worked All States 
award issued by the ARAL. 
Louis already had this award, 
including, he pointed with pride 
- both Hawaii and Alaska! 
signifying that he had 



confirmed contacts with all 50 
states. 

Louis was trying to copy the 
New Jersey amateur's mail 
address when the bottom fell 
out of the band. WX2GUM's 
signals dropped down into the 
noise level - and the short 
contact ended. 

Louis was not surprised but 
he was disappointed as this 
meant that he wou Id have but 
few nibbles on his well-baited 
line today. Oh, well, he 
thought, maybe the band will 
open up after awhile. 

The Cedro Canyon amateur 
settled himself more 
comfortably in his wheelchair 
and turned up the volume 
control on his receiver so that 
he could hear extremely weak 
signals on the band. Only a 
vast silence greeted him on 21-
MHz. There was nothing to be 
heard but the normal tube hiss 
and a faint power line noise 
that was one of Louis' pet 
peeves. The 21-MHz band was 
dead and that was that! 

In a period like this Louis 
turned from ham radio to his 
second love - his telescope. It 
was all set up on a rugged 
stand in front of the picture 
window fronting the cabin. 
Rolling his chair over to the 
scope, Louis turned it from the 
sky position towards the 
ground and carefully focused it 
on a pair of ground squirrels 
frisking about on a rock some 
distance away. 

Louis Manning had learned 
much about the small animal 
life that roamed, almost 
unobserved by the naked eye, 
in his field of vision from the 
cabin window. He had spotted 
many different bird species, 
various assorted small 
beasties, plus several types of 
lizards. With all his nature 
study, Louis had still another 
intriguing subject for his 
telescopic eye. That was a 
glance at the cars rolling along 
the highway on the fairly open 
strip of State 10 that passed 
his line of vision from the cabin 
window. 

Usually Louis trained the 
telescope to catch sight of the 

up-canyon cars since the 
drivers were on his side of the 
car, where he could see their 
faces. License plates were 
easily identified. Car types 
required study. But Louis had 
plenty of time, and he had the 
patience. He had learned how 
to scan the road for anything of 
interest. 

Louis found, from his steady 
observation, that some drivers 
were sloppy in their driving 
habits! These people got a low 
rating from Lou is! At the other 
end of the scale were the State 
Policemen who, without any 
knowledge that they were 
being closely observed by a 
telescope manned by a lad up 
on a mountainside, drove 
skillfully, with absolute 
confidence in their own and 
their car's capabilities. Louis 
Manning had often remarked to 
his mother about his 
"policemen pals" and of their 
passing along far away but 
where, with the scope, they 
were almost in his lap! 

State 10 is not a highly­
traveled road on weekdays. 
Other times it loads up with a 
steady stream of picnickers 
and sightseers who drive to 
and from the Pine Flats Forest 
area about five miles further 
south. During the week, often a 
woodcutter from Escabosa or 
Chilili would rumble downhill 
with a top-heavy load of cut fire 
logs - always topped by a dog 
or two hanging on precariously 
but loving every inch of their 
hectic windblown ride. 

Louis did not see this on the 
northbound vehicles. When 
these same trucks came back 
empty after delivering wood in 
Albuquerque, there would 
usually be a few muchachos 
riding in the back of the truck. 
Some of these local kids had 
visited Louis and, after learning 
of his telescope watching, 
always waved as they passed 
even though they could not see 
any return signal from Louis. 

If there had been any envy in 
Louis' heart , it would have 
been toward the State 
Policemen. Louis knew about 
their work, its danger, their 

training, and the possibi lity of 
an exciting incident lurking 
perhaps around the next curve 
or in the next call to come in 
over their car's police-system 
radio. 

There was something in the 
mobility, the freedom, and the 
very manner in which these 
State Policemen hand led 
themselves and their shiny 
swift cars, sitting there so 
relaxed but always alert at the 
wheel . Too often, Louis had 
noted, southbound police 
vehicles were driven fast, red 
light flashing on top of the car 
and a siren screeching as they 
opened the way for a g leaming 
white ambulance following 
closely behind the pol ice car, 
enrou te to the scene of an 
acc ident on one of the 
treacherous curves further out 
State 10. Fortunate ly, such 
tragedies were usually confined 
to Saturday, Sunday, and 
holidays while the schedule of 
rou tine patrol cars passing was 
normal on weekdays. 

By observat ion Louis had 
noted that a police car went 
past about once every two 
hou rs during daylight. The 
police car would go up Cedro 
Canyon. Then about an hour 
later, Louis wou ld see it return 
downhill. Louis also knew that 
this was the tour of duty for 
these officers - from far out 
on State 10 northward to the 
junction of this road and U.S. 
66, at Tijeras. 

A few days before, Louis had 
seen a new face behind the 
wheel of the police car as it 
moved toward Chilili south on 
the highway. Louis told his 
mother about the new man. 
She already knew who he was. 
Tony Delgado, she told her son, 
was a newcomer to Cedro 
Canyon. He had just been 
reassigned from Santa Fe. 

Delgado was an eff icient 
officer, we ll li ked by both his 
fellow poli cemen and the 
c itizens. A native New Mexican, 
he had grown up in Santa Fe, 
and had played on the varsity 
football squad at the University 
of New Mexico. Mrs. Manning 
said her New Mexican friends 
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had referred to Tony Delgado 
as "Un muy buen hombre 
yavado con la gente ." This was 
their quaint way of saying that 
Tony was a very good man with 
the people. A high tribute for a 
policeman - or any man! 

The boy in the cabin window 
could scan a short stretch of 
highway where, at the right­
hand edge of his view, there 
was a mileage post. Louis used 
this post to focus his telescope 
since the black numeral 5 
stood out clearly against the 
post's white background. It was 
just five miles from that point 
to the junction where Highway 
10 joined U.S. 66. 

Louis zeroed in his scope on 
his piece of highway. Two cars 
went by downhill toward 
Albuquerque. There was a lull 
in the traffic . Then a sports car 
climbed the opposite way 
toward Chilili. Louis smiled as 
he watched the young couple 
snuggling tightly together, the 
boy driving with only one hand, 
and not paying much attention 
to his driving either, Louis 
observed. Then for several 
minutes there was no traffic in 
either direction. 

Louis Manning swung the 
telescope to the right section 
area of view just as a police car 
came within the view through 
his eyepiece. Louis caught a 
glimpse of the driver's face. 
Yes, he thought, there's Tony 
Delgado - the new man. Louis 
panned the telescope slowly to 
keep the car and the friendly 
face of the policeman in view. 
Louis pushed the scope ahead 
to "lead" the car. At that 
instant he was terrified to see a 
large boulder appear on the 
road, as if from nowhere. He 
realized that the huge rock 
came from his side of the road, 
which was an almost vertical 
cliff! 

The boulder bounced twice, 
rolled obliquely in front of the 
oncoming police car, and 
slammed into the right front 
end of the vehicle . The driver 
could not have had warning of 
the falling rock, nor could he 
have had time for any evasive 
action. Young Manning's eye 
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was glued to the eyepiece as 
he watched helplessly. The 
police car swerved sharply to 
the right, hung on the graveled 
shoulder of the road for a split 
second, then plunged over the 
side. 

The driver had no opportunity 
to jump. Louis saw the police 
car strike a pile of huge 
boulders. He almost felt the 
sickening shock as the car 
turned end over end and 
continued to roll down the 
steep slope. It seemed to Louis 
that the car would never stop 
falling! From where he was 
sitting, the action appeared to 
be right in the room with him! 
He kept his eye to the 
telescope by holding the 
eyepiece tight with his right 
hand. His left hand gripped the 
wheelchair arm tightly. The boy 
in the wheelchair was nearly 
overcome at the scene he was 
witnessing. 

Now the highway was 
completely free of traffic. No 
welcome car rolled into sight 
from either direction. If 
someone did come by, thought 
Louis, they could not see the 
wreck! He was the only one 
who knew of the crash, he and 
his new "friend" Tony Delgado, 
who by now was either dead or 
unconscious. 

There was no movement 
anywhere in or around the car. 
The policeman had unwillingly 
ridden his car to the bottom of 
the canyon where it now stood 
on its nose, upsidedown. 

The car wheels still slowly 
turned. Louis could see the 
gold letters STATE POLICE across 
the rear of the white body. He 
read the license number "88". 

For a minute or two, which 
seemed more like hours, the 
boy sat frozen, unable to 
comprehend what had 
happened. Then his brain 
started working! There was no 
telephone in the cabin. It would 
take him a long time to wheel 
his chair over the rough private 
shelf road to the highway and 
then perhaps an even longer 
time to flag down somebody. It 
was possible that no one would 
come along for hours! These 

and similar thoughts raced 
through Louis' mind as he 
quickly surveyed the situation. 
He took a last look through his 
telescope. Conditions had not 
changed. All was quiet down at 
the wreck. There was no 
motion. Even the car's wheels 
had finally stopped. 

Louis turned his chair and 
rolled over to his radio 
operating table and snapped on 
the switches. Suddenly he 
realized that even this line of 
communication might not hold 
up - for had not the band 
been dead a few minutes ago? 
Louis knew that it would take 
him several precious minutes 
to change bands and tune up 
on the 7-MHz Novice band and 
still more valuable time to raise 
another station before he could 
get word of the fate of State 
Police car 88 and its driver to 
the outside. 

Maybe, thought Louis, a// I 
can get will be some slowpoke 
who can't even copy his own 
ca//! 

Louis tuned the band looking 
for someone cal ling CO. There 
were a few scattered signals, 
but no CQs. However, he was 
encouraged by hearing a few 
stations busily chatting. He had 
feared the band might be 
completely out. If so, it would 
probably be useless even to try 
a contact. I've got to try, 
thought Louis anxiously, it just 
might open up! 

Louis snapped on his 
transmitter and, for the first 
time in his life, he sent out the 
amateur's SOS - by 
transmitting QRRR QRRR QRRR de 
WN5WLO. Clearly and distinctly, 
Louis Manning formed each 
Morse letter of his urgent plea, 
hoping that anyone listening 
would catch the call without 
error and without delay. Three 
times Louis repeated this 
QRRR. He listened on his own 
frequency. No answering call 
came through the headphones 
as Louis slowly tuned across 
the band. I 'll try again, Louis 
muttered to himself, some­
body's just got to hear me! 

QRRR QRRR QRRR de WN5WLO -
sent the operator in Cedro 



Canyon. He listened ... . WLO 
WN5WLO DE W2ZI AR. He had an 
answer! The incoming signal 
was loud, and with cleancut 
sending! The skillful handling 
of the key plus the two-letter 
call sign told Louis that he had 
contacted not another Novice, 
but a highly skilled old-time 
operator located in New Jersey. 
Louis had read about W2ZI and 
his famous Ham Radio 
Museum in Trenton. Louis 
replied to the distant station -

W2ZI DE WN5WLO QRRR HERE 
POLICE CAR 88 WRECKED IN 
CANYON NEAR ME - NO 
TELEPHONE - CAN YOU QSP 
INFORMATION ALBUQUERQUE? W2ZI 
DE WN5WLO. 

Louis listened and his spirits 
rose as W2ZI replied in crisp 
code-

GIVE DETAILS - WILL TELEPHONE 
-BK. 

Louis now knew that the 
expert ham operator at the 
other end had not wasted a 
moment asking questions. 
Louis understood that W2ZI 
would relay via a long distance 
telephone call as soon as he 
received full information from 
Cedro Canyon! 

Young Manning looked down 
at the roster under the glass 
top on his small operating 
desk. There it was - STATE 
POLICE - ALBUQUERQUE. He sent 
to W2ZI. 

AREA 505 255 1601 - STATE 
POLICE CAR 88 WRECKED AT FIVE 
MILE POST STATE TEN SOUTH - NO 
SIGN OF LIFE IN WRECKED CAR -
URGENT ACTION NEEDED. 

The earphones whistled with 
code as the New Jersey 
operator snapped back -

R R TELEPHONING NOW - QRX. 
Now Louis felt better! How 

I ucky to catch a skilled 
operator who didn't ask a lot of 
unnecessary questions or even 
ask for repeats! All Louis could 
do now was to standby, or 
QRX, for action by W2ZI and 
the New Mexico State Police 
headquarters. 

The Novice ham operator did 
not have long to wait. He heard 
W2ZI say -

INFO PASSED STATE POLICE 
DISPATCHER ALBUQUERQUE -

ASSISTANCE ON WAY FROM US66 
PATROL CAR - NAME HERE ED QTH 
TRENTON. 

Louis replied thanking W2ZI 
for prompt action and his swift 
appraisal of the emergency. 
W2ZI replied stating that he 
has caught the very last of 
Louis' QRRR as he was idly 
tuning across the 21-MHz band. 

I KNOW ABOUT POLICE CARS OM 
- said W2ZI - AM RETIRED CHIEF 
ENGINEER NEW JERSEY STATE 
POLICE RADIO SYSTEM. 

The eastern signal faded 
down quickly and disappeared, 
almost caught in the middle of 
a word. Louis was stunned by 
the silence! He called W2ZI 
again and again but there was 
no reply. The band had died 
again, after opening up just 
long enough to permit the 
exchange of the information. 
As a final gesture Louis 
sent SORRY ED QSB BAND 
DIED 73WN5WLOSK. He 
signed off. 

Louis turned from his radio 
operating table and wheeled 
himself over to the window. He 
placed his eye to the telescope 
still trained on the wrecked car 
far below. Where there had 
been only the motionless and 
mangled police car at his last 
look, now Louis was horrified 
to see smoke rising from the 
wreck. Suddenly a small tongue 
of flame rose from the midst of 
the wreckage! No motion of 
any kind. Just the ominous 
sight of groping fingers of 
flame growing steadily larger 
as they spread around the car. 

As Louis surveyed the scene 
he heard the whining scream of 
a siren echoing through the 
canyon, growing louder by the 
second. A police car, red light 
flashing on top, roared into 
view and stopped by the 
mileage post. The car door 
burst open and a uniformed 
policeman jumped out, ran to 
the edge of the roadway, and 
looked down. By now flames 
were shooting high in the air. 
The officer whirled around and 
reached into the car, 
withdrawing a large red fire 
extinguisher. Darting to the 
edge he started down 

the canyon wall. Louis could 
easily see it was tough going, 
since the many rocks were 
great obstacles to a man in a 
desperate hurry. 

The policeman had climbed 
but half-way down to the wreck 
when Louis saw a green pick­
up truck pull up behind the 
parked police car; two men got 
out. Louis Manning knew that 
truck! It belonged at the Sandia 
Ranger Station at Tijeras and 
the older man was Ranger 
Ronson. The young man must 
be one of his helpers. 

Louis watched as the men 
moved swiftly to the side of the 
road and peered down. Louis 
saw the ranger's lips move as 
he shouted to the other man 
who ran to the side of the 
green pickup and grabbed a 
backpack fire extinguisher and 
a smaller hand type. Without 
delay these men went over the 
edge. 

It's like a silent movie, 
thought Louis as he watched 
the action below, only this time 
it's for real - These are no 
stunt men! 

Louis saw the policeman had 
reached the wreck and was 
struggling to get the door open. 
It was jammed. He cracked the 
carbon dioxide fire extinguisher 
and the "snow" billowed into 
the open window of the car. He 
set down the extinguisher and 
was struggling with the car 
door when the forest ranger 
reached the wreck in a bone­
shaking slide. Together the two 
men wrenched at the door. It 
seemed to the anxious boy in 
the cabin that they would never 
get it open! Suddenly the lock 
gave way, the door flew open, 
throwing the rescue pair on 
their backs. The men 
scrambled to their feet just as 
the other Forest Service man 
arrived. 

Through his telescope, Louis 
could clearly see the 
expressions on their faces as 
the men fought desperately to 
free the pinioned officer from 
the trap inside the car. "Snow" 
again spurted out of the carbon 
dioxide extinguisher as the 
younger man aimed the black 
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funnel nozzle into the car and 
at the unconscious body 
inside. With almost 
superhuman effort, the men 
I ifted Officer Delgado from the 
flame-filled car. His black 
uniform was burning in spots, 
but these flames were quickly 
put out by the carbon-dioxide 
snow. Carefully and expertly 
the men moved the police 
officer away from the wreck 
and lowered him to the ground. 

Flames shot higher all 
around the car by the time the 
men had moved the 
unconscious Delgado to a 
point of safety on the graveled 
arroyo bed. 

Without warning, the car was 
wracked by a terrific explosion 
which Louis felt as well as 
heard, seconds later, at the 
cabin. Instantly, the wreck was 
enveloped in a ball of flame 
following the explosion of the 
car's gasoline tank. 

Tony Delgado had been 
pulled out of his wrecked 
police car in the last remaining 
seconds! Louis still had seen 
no sign of life in the officer 
since he had been moved, and 
he had no way of knowing if 
the officer had even survived 
the end-over-end roll and the 
wreck. 

Louis Manning watched as 
the Forest Service aide climbed 
back up to his truck, entered 
the cab, obtained a first aid kit, 
and then returned downhill to 
the side of the stricken 
policeman. 

Louis did not recognize the 
State Police officer who had 
come so quickly to the aid of 
his unfortunate co-worker. He 
saw from a glimpse of stripes 
on the officer's arm that this 
officer held the rank of 
Sergeant. Manning marvelled at 
the skill at which the Sergeant 
and the forest ranger worked 
over the prone body of Tony 
Delgado, whose right leg lay 
bent in an abnormal position. 

The young radio amateur was 
watching closely when he saw 
a slight motion in the arms of 
his "friend Tony." "He's alive! " 
shouted young Manning out 
loud, without remembering that 
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there was no one to hear his 
cry of joy. 

Policeman Delgado was 
indeed alive! He made a feeble 
attempt to raise himself on his 
arms, was promptly put back 
flat on the ground by Ranger 
Ronson as the other State 
Policeman carefully placed a 
small log as a pillow under his 
head. 

Ranger Ronson said 
something to his aide who 
promptly left the wreck scene 
again and came up the steep 
slope to the green pickup. 
Expertly turning the truck in 
the narrow roadway, the young 
aide took off down the canyon, 
apparently toward the ranger 
station. 

Louis summed up the 
situation that now confronted 
the rescue team. He knew that 
the police-car radio would not 
reach Albuquerque from where 
the car was parked on State10. 
FM radio is sometimes rather 
tricky in the mountains. Louis 
knew that there were "dead 
spots" in that area that killed 
the high frequencies used by 
the two-way police radio 
system. The Forest Service 
man probably had left the 
scene to telephone for an 
ambulance. 

While Tony Delgado lay 
quietly, his right leg still bent 
at that strange angle, the police 
sergeant and the Forest Service 
ranger administered First Aid 
to the numerous bruises and 
cuts on the injured officer's 
face and arms. Through his 
telescope Louis could see the 
shine of the burn ointment 
being applied to a few spots on 
the arms of the officer, after 
his shirt had been cut off. 

Time sped rapidly by. Louis, 
engrossed in the rescue scene 
below, saw private cars come 
along and stop. Men got out 
and looked down over the cliff 
at the scene in the canyon. The 
police sergeant shouted 
something and one car drove 
off toward Albuquerque. The 
driver of a Jeep, a stalwart 
looking young man in jeans 
and riding boots, slowly made 
his way down to the arroyo. 

Louis had been correct in his 
deductions. In a few minutes 
another siren was heard 
screaming through the canyon. 
A long wh ite ambulance 
appeared, drove past the 
parked vehicles, and pulled to a 
stop. Two grim-faced 
attendants climbed out and ran 
to the back door. One man 
pulled out a co llapsed stretcher 
as the other grabbed a medical 
bag. The ambulance crew 
scrambled down over the rocks 
with their awkward loads and 
reached the bottom without 
mishap. 

Swiftly these trained 
paramedics went to work. The 
boy watched as they skillfully 
and delicately examined the 
injured police officer. One of 
the men readied a hypodermic 
needle, and deftly injected a 
shot of liquid into Tony's arm. 
Within moments the officer 
stopped moving about and lay 
still . He appeared to Louis to 
be unconscious. 

Then the medical men went 
to work on the officer's more 
severe injuries. His trouser leg 
was cut off and a temporary 
wire splint placed on the 
broken leg. Louis marveled at 
how carefully the officer was 
lifted from the ground onto the 
assembled stretcher sitting on 
its squat legs. 

The boy could now see that 
still more trouble was ahead for 
the rescue party. The slope 
where the police car had been 
forced over was too steep to 
climb with a loaded stretcher. 
The men held a short 
conference during which the 
ranger pointed downstream. 
The ambulance driver climbed 
up the cliff to the roadway and 
cautiously turned his long 
vehicle around and headed it 
slowly down canyon. Strong 
hands gripped the stretcher as 
the four men began to carry the 
injured man down the arroyo, 
heading for a spot where they 
could get back onto the road 
by a less steep ascent. 

Everyone was now out of 
Louis' view. Only the still­
burning wreck in the canyon, 
the parked pickup truck, and 
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cars remained . Louis Manning 
continued his watch through 
the telescope. 

Fortunately, the carry must 
not have been a long one. In a 
few minutes the forest ranger 
and his aide trudged back up 
the arroyo to the wreck. They 
retrieved the fire extinguishers 
and the first aid kit and slowly 
climbed to the road , where they 
deposited their items of burden 
in the proper locations. They 
were soon joined by the citizen 
who had stopped to help and 
the other police offi cer, who 
walked back up the road to 
their vehicles parked on the 
shoulder. Louis real ized that 
these men had assisted the 
ambulance men with the uphill 
carry and then , when the 
ambulance had left for town, 
were returning to their vehicles. 

None of the men looked 
Louis' way. No one seemed to 
have any idea that the entire 
proceedings were being 
watched by anyone, not even 
by a boy with a telescope 
behind a large picture window 
far up on the mountain . 

Ranger Ronson and his 
helper placed a wire tow-rope 
around the huge boulder and 
snaked it a few feet closer to 
the edge of the c liff. Then they 
pushed the rock with their car's 
front bumper until the 
offending boulder rolled off the 
right-of-way, to tumble crazily 
down on the rocks below. The 
men gathered around the 
Forest Service truck for a short 
chat and then returned to their 
cars and left the scene at 
milepost 5 in Cedro Canyon. 

Only the smoking wreckage 
of the police car, the empty 
road and the white 5-mile 
marker post remained in Louis' 
eyepiece view. Louis almost 
believed he could have 
imagined the whole th ing. But 
the tortured wreck of a police 
car was too real to ignore! 

Lou is felt tense with stored­
up exc itement and he sat back 
in his wheelchair for a few 
minutes. Rolling himself to the 
refrigerator, he took out a tall 
glass of orange juice, a cold 
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apple, and a hunk of cheese. 
The events of the past few 
minutes had left him hungry. 
Somehow he had missed his 
lunch ! 

After he had eaten the snack, 
he rolled his chair over to the 
radio operating desk and tuned 
over the band. It was still in 
bad shape - only a few weak 
signals could be heard. 
Somehow he did not feel like 
moving to the 7-MHz band. The 
thought of mere routine QSOs 
had little appeal after the 
exciting past hour. 

Well , he thought, I'll write a 
note to W2ZI and tell him that 
his telephone call brought 
results. It was so like Louis to 
g ive the other fellow the credit. 

Louis wheeled over to his 
typewriter stand and typed out 
a short letter reporting on the 
event and the result of the 
QRRR QSO. Louis neatly filled 
out a QSL card covering the 
contact and put note and card 
in an envelope. He accurately 
entered all this data in his log 
book including the QRRR call 
and its results, in brief , concise 
wording. (Such records are 
required by FCC regulations 
and Lou is took pride in keeping 
a legible, complete log of his 
operating at WN5WLO). 

Late that afternoon Mrs. 
Manning returned from her 
work at the busy restaurant on 
U.S. 66 and, as usual, this 
evening she had much to tell 
her son. She liked to collect 
bits of "outside" talk to pass 
on to her son. 

" Did you hear several sirens 
up here about noon, Louis?" 
she asked. "There was a bad 
accident somewhere up here 
on our highway !" 

"Yes, Mother, I heard them 
and I saw them, too," Louis 
replied . 

The boy paused as his 
mother said, " A rock rolled 
down the hill and knocked a 
police car off the road into the 
canyon. The car caught fire, " 
she con tinued . "Some men 
came into the restaurant this 
afternoon and told us about the 
wreck. As they described it, 

Tony Delgado was pinned in 
the wreck but another 
policeman and the Forest 
Rangers pulled him out just 
before the car exploded!" 

"What nobody could figure 
out," she went on breathlessly, 
"was who reported the 
accident? There was no one on 
the road when the police car 
got there. Which way was the 
accident from here, Louis , up 
or down the road?" 

"Mother, I guess you didn't 
hear me. I saw the accident!" 
Louis repeated . 

" With your telescope, I' ll 
bet." Mrs. Manning had been 
so pleased when her son had 
put together the scope kit that 
helped broaden his world . 

"But did you see anyone 
down on the road who could 
have reported the accident? 
The grapevine said something 
about a telephoned report of 
the accident," Mrs. Manning 
inquired. 

"No, Mother. I guess no one 
else knew about it. Just 
me . .. " 

"You?" questioned Mrs. 
Manning. " But the phone call? 
You couldn't have made that. I 
wonder who did," mumbled 
Mrs. Manning as much to 
herself as to her son. 

"Guess I did sorta make it -
in a way, Mother," admitted the 
radio amateur. "I passed the 
word to Ed and he made the 
call to the Albuquerque State 
Police Headquarters." 

"Who's Ed? I don't remember 
you menti oning any ham in 
Albuquerque named Ed ." 

"This was Ed Raser, W2ZI , 
Mother. He lives in Trenton, 
New Jersey, and he was with 
the State Police Radio there. 
Wow - what an operator!" 
Louis rattled on. " Look, 
Mother, you go right on fix ing 
supper and I' ll tel l you all about 
it - okay?" 

So Mrs. Manning heard a 
first-hand account of the events 
of that noon-day episode. 
Although Louis didn't elaborate 
on his part in the rescue of the 
poli ce officer, Mrs. Manning 
realized that her son must have 
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been an important link in the 
chain of events leading to the 
saving of the life of a 
policeman. 

Next day at the restaurant 
counter Mrs. Manning could 
not help but overhear the buzz 
of conversation concerning the 
accident, the timely arrival of 
the police and the Forest 
Service rescuers - and how 
they had pulled Officer Tony 
Delgado from the wreck just 
before the car's gas tank 
exploded. 

She heard several versions of 
the story, but one point 
everyone mentioned, and still a 
detail that mystified everybody, 
was the telephone call . No one 
seemed to know who had made 
it! The civilian switchboard 
operator at the State Pol ice 
Headquarters had stated that a 
man called in, reported the 
accident, and urged that 
immediate action be taken. The 
car's number 88 checked with 
that of the Cedro Canyon patrol 
car. The operator said the man 
gave his name as Ed Blazer or 
Fraser or something like that. 
In the press of the emergency, 
the Headquarters operator had 
not made more effort to get the 
name of the man . 

Mrs. Manning , although 
highly proud of her son's quick 
thinking and his ability to 
initiate the rescue action, kept 
silent during the next few days. 
The accident and the timely 
rescue were the topic of 
chatter during the coffee-break 
stops by truckers and State 
Policemen patroling U.S. 66. 
Officer Tony Delgado was 
reported to be doing fine in St. 
Joseph's Hospital . Although he 
had a broken leg and bad 
burns, he was coming along 
satisfactorily and would be out 
of the hospital in about a 
month. 

The daily events of school 
study, his ham radio activity 
and the telescopic nature study 
occupied Louis Manning. Soon 
the accident-rescue episode 
dimmed in his memory. 

Then one day a QSL card 
came from W2ZI. For a day or 
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two Louis relived the 21-MHz 
contact and the skillful 
handling of his QRRR call by 
old timer Ed Raser, in Trenton. 

Several weeks later one of 
the State Police patrol cars 
stopped outside the restaurant 
where Mrs. Manning worked. 
The husky officer got out of the 
car, came inside, and slid his 
long legs over a stool. When 
Mrs. Manning came to serve 
him he said, "Just a cuppa java 
and a sugar donut, Annie -
and the answers to some 
quest ions, please." 

Mrs. Annie Manning filled a 
big mug with coffee, passed 
the officer the cream and 
sugar, and then asked, "What 
have I done now? Parked by a 
fireplug? I'll go peacefully, 
sergeant." She smiled across 
the counter to Police Sergeant 
Tom Melville, who was one of 
the " regulars" along th is busy 
highway. 

" Isn't your boy, Loui s, a radio 
amateur?" 

"Sure, Tom. He has a Novice 
license. Why? Has he been 
getting into Dr. Block's TV set 
again? I thought that 
interference was all licked. 
Besides, what' s the Sta te 
Police interested in him for. 
anyway?" 

Mrs. Manning mentally 
recall ed an unfortunate 
incident some time past when 
Louis fi rs t got on the air. His 
signals had been repo rtedl y 
interfering with a TV channe l. A 
neighbor, Dr. Block, down the 
road , had really been upse t 
about it! Louis had put a filt er 
or something on his 
transmitter. She knew that Dr. 
Block's TV service man , also a 
radio ham, put some gadget on 
the offended TV set. Thereafter 
Dr. Block had made no further 
complaints about Louis' radio 
transmissions. 

"No, Annie," replied the 
officer, "nothing like that at all. 
Did he tell you he had seen the 
wreck of Officer Delgado's 
car?" 

"Sure, he told me about it, " 
Mrs. Manning said proud ly. " He 
saw the rock knock Tony's car 
off the road. Louis got on hi s 

radio and passed the word to 
somebody who made a 
telephone cal l to your 
headquarters. How did you 
know it was Louis?" 

" We didn 't know till 
yesterday. Our Chief Radio 
operator got a letter from a 
man in New Jersey named Ed 
Raser. who was at one t ime the 
head of the New Jersey State 
Police Radio System. There is." 
he continued. "a national 
organization of Police 
Communication Officers and. 
of course. our man belongs to 
it. Well . this Mr. Raser . who is 
also an amateur operator. wrote 
to our station in connection 
with some Associati on 
business. In his letter he 
inquired about the officer's 
condition. Mr. Raser said that 
he had learned of Tony's wreck 
by radio during a contact with 
an operator out here in Cedro 
Canyon ." 

" But how did you know it 
was my Louis?" inquired Mrs 
Manning as the officer took a 
bite of his donut and sip of the 
cof fee. which had now cooled 
to suit h is taste . 

''The New Jersey man said 
that the operator' s name was 
Louis Mann ing and he 
men tioned his call letters. too 
You' re the only Manni ngs living 
in Cedro Canyon. We pu t two 
and two together and came up 
with your boy. We know now 
how the emergency call 
reached us." he went on. " Our 
telephone switchboard 
operator, after reading the 
letter, recall ed that it was he. 
Raser. who had placed the call. 
But because there was no 
operator on the l ine. our 
switchboard man thought it 
was a local call! " The 
policeman halted to finish his 
coffee and donut. 

Mrs. Manning beamed with 
pride. " Oh, Tom, I'm so glad 
the State Police found ou t my 
boy helped! He didn 't want me 
to say anything about it. He 
said it was just lucky that he 
had been look ing out the 
window." 

"Lucky for Tony, he means, 
Annie," retorted the police 
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sergeant. "That's why I'm here. 
Tony wants to meet your son to 
personally thank him for his 
work on that day." Sgt. Tom 
Melville continued, "I'd like to 
meet Louis too, Annie. Too bad 
he's tied to that wheel-
chair ... " 

Mrs. Manning broke in, "Yes, 
sometimes I think of that -
but he seems to know more of 
what goes on in the outside 
world than I do - and he has a 
wonderful time with his radio 
and his telescope." 

"That's what we heard, 
Annie. Say, another thing -
did you ever hear Louis say 
that he needed some new 
piece of radio equipment? Or is 
he satisfied with what he has 
already?" 

"Louis is awful proud of his 
radio equipment. He either 
rebuilt or made it from a kit. 
But to tell you the truth, Tom, 
lately I did notice that he has 
been poring over an 
advertisement for some new 
receiver. He said that its 
'specs' were just what he had 
been looking for. Whatever that 
meant. " 

"Could you find out the 
name of this gadget? Without 
Louis knowing, that is?" 
inquired the officer hopefully. 

"Sure, I guess so, Tom. But 
- say - what is this?" 

"Never you mind, Annie. So 
long, I'll see you tomorrow 
about this time." The officer 
strode out of the restaurant and 
resumed his highway 
patrolling, leaving a bewildered 
but pleased woman back at the 
res tau rant. 

That night, after Louis had 
gone to bed, Mrs. Manning 
went to his radio table. There 
lay the latest copy of ham radio 
magazine. It was not so easy 
for her to find the correct page, 
as the edges of the magazine 
were dog-eared from use. 
However, the corner of one 
page was turned down. It was a 
full-page advertisement for a 
new receiver. She made a note 
of the manufacturer's name. 

The next day Sgt. Melville 
came in the restaurant right on 
sc hedule. After having his 
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coffee he called to Mrs. 
Manning. 

"By the way - did you get 
the name of that receiver?" 

Mrs. Manning then told him 
how she had found out what he 
wanted to know. She gave him 
the receiver name and type. 
The police sergeant jotted 
down the information in his 
notebook, thanked Mrs. 
Manning, and left the 
res tau rant. 

Mrs. Manning soon forgot 
the officer's strange request in 
the busy days that followed. 
The officer did not again 
mention the matter although he 
came in frequently on his 
patrol route along U.S. 66. 

Several weeks later, two 
trimly uniformed men, one a 
sergeant, and the other a 
patrolman, went slowly up the 
path to the Manning cabin, 
where they saw a teenage boy 
sitting in a wheelchair at the 
doorway, one arm holding open 
a screen door. 

"Hello, Tony and Tom," 
cried Louis happily, 

"come right on in!" 
Officer Delgado held open 

the door while Sgt. Melville, 
entered sideways, handicapped 
as he was with the big box. 
Both men greeted the boy 
warmly. In the excitement of 
meeting his visitors, the boy 
did not notice the carton. Sgt. 
Melville placed the box on a 
table as Louis invited the men 
to sit down and make 
themselves comfortable. 
Instead, the boy was surprised 
when both men walked over to 
the picture window and stood 
staring down the mountain­
side. 

"I'd like to have a look 
through your telescope. Okay?" 
the officer on crutches asked, 
"Will you aim it at the wreck 
for me?" 

"Sure, it'll take just a 
minute." 

The boy rolled his chair over 
to the window, skillfully 
focused the scope and turned 
to the officer standing beside 
him. 

"There it is - what's left 
of it!" 

Tony Delgado took a long 
look at the remains of what had 
been his sleek police cruiser. 
"Gracias a Dios, no me mate," 
he murmured. (Thanks to God, I 
was not killed). There was a 
thoughtful look in his eyes. He 
stood aside and his officer­
companion moved in and he, 
too, took a careful look. 

Sgt. Melville turned to Tony 
and said, "That was a narrow 
squeak, Tony, I'd hate to even 
think what could have 
happened down there." 
"Lucky for me, I did not have 
long to think about it, amigos!" 
the becrutched officer stated. 
"Thanks to Louis here and to 
his telescope and his radio!" 
Delgado grinned at the boy, as 
he continued, "We came up 
here to meet you and to hear 
the whole story right from the 
beginning, Louis." 

Thus began a session in 
which the radio amateur 
described, in detail, how he 
happened to be looking at the 
road. He told what he had seen 
and the action he had taken 
that resulted in the eventual 
rescue. 

Both Sgt. Melville and Officer 
Delgado repeatedly interrupted 
the boy as they inquired into 
details not quite clear to them, 
particularly details in 
connection with the amateur 
radio contact. Louis explained 
in concise, non-technical terms 
what ham radio was all about, 
and how it worked. He spoke 
about the "dead band" and 
other technical features of the 
contact. The police officers 
soon grasped the basic 
principles and were thrilled 
with the idea that this 
youngster, with such a small 
layout could actually talk all 
over the country and even to 
foreign countries. Louis 
proudly brought out his QSL 
card album and showed them 
his highlY, prized cards. In 
addition, he displayed the 
various awards he had 
acquired. 

Although both of the men 
used police radio daily in their 
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work , their technical knowledge 
of radio was, as is normal , 
limited. The only type of "radio 
operating" they understood 
was how to turn on a TV or 
broadcast receiver to a pre-set 
position just to be entertained. 
Tony Delgado did admit to 
being able to manipulate a tape 
recorder, while Sgt. Tom 
Melville said he was real hip 
with a hi-fi fm tuner, if it had 
pushbuttons : This brought a 
laugh to the young radio 
amateur as he showed the men 
his efficient homebuilt 
equipment. 

Louis got out a jug of apple 
cider and a bag of donuts. The 
three sat , talked, nibbled, and 
sipped. The time slipped away. 
The boy sensed their genuine 
interest in what he was telling 
them. Tony, especially, poured 
questions at the radio amateur, 
pressing him for information on 
how to get started in hamming, 
and kept insisting that he, 
Tony, was not smart enough to 
get a I icense ! 

Lou is showed the officers 
several of the QSL cards he 
had received from "kids," some 
of whom were less than ten 
years old! He also pointed out 
the excellent record of many of 
the YL (women) operators who 
had scored heavily against men 
in al I phases of ham radio 
competition! The officers were 
impressed with these facts and 
both granted that if " kids" and 
" girls" could learn ham radio 
they surely should be able to 
master the code and the ham 
theory and eventually get 
amateur licenses ! 

"Louis, please put your call 
letters on my leg cast." Tony 
stuck out his leg cast. 

Louis carefully printed his 
cal I and name on the plaster 
cast and noting another ham 
call, he asked, "Why, here is 
Roger MacDonald 's call . Do 
you know Roger?" 

"I just met him today. Say -
that reminds me, Tom, we 
almost forgot the other reason 
why we came up here. Where 
are those boxes?" 

Sgt. Melville went to where 
he had deposited the big 
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carton, brought it over to the 
radio table, and grinned at 
Louis. "It's your party, you 
open it." 

"Yes, Louis , you do the 
honors. Just get a look at 
what's inside this carton! Tom , 
would you please bring the 
other stuff from the car?" 

Melville rose from his chair 
and strode out to the police car 
as Louis Manning struggled to 
open the heavy corrugated box. 
The boy was hard at it, pulling 
out the form-fitting foam insert, 
when the officer returned . 

The men watched and 
Melville offered a hand to pull 
the big item of equipment from 
the box. Louis Manning looked 
at Tony and said with delight 
- "Wow, it's a Kenwood 599A 
receiver. What's it for, Tony? 
Are you going into the ham 
game too?" 

"Well , maybe, Louis. But this 
is for you, amigo! You see, you 
practically gave me back my 
life when I was lying there in 
my car unconscious. I'd like 
you to have this receiver. That 
is, if you can use it. How about 
it?" 

"Use it! " Tony, I've almost 
twisted the dials off the 
advertisement ever since it 
came out in the magazines a 
couple of months ago. "Why," 
- "the boy's eyes sparkled 
with delight, " I've never even 
heard a receiver as good as 
this one!" 

Tony asked, "Tom , how 
about the small box?" 

" Louis, Roger MacDonald at 
the store sent this companion 
speaker for you. And he threw 
in a packet of log books and 
some message blanks, too." 
Sgt. Melville reached down and 
picked up the smaller box and 
the wrapped package of 
supplies and put them on the 
table. 

Louis Manning was almost 
beside himself with joy. Now 
he had a truly modern, 
efficient , complete receiver on 
his operating table - for real! 

The pol ice officers watched 
as Louis plugged in the cables 
and attached the wires to the 
receiver and speaker. In a few 

minutes the receiver was 
hooked up and the on switch 
thrown. The officers kept silent 
and let Louis handle his new 
equipment for the first ti me. 
Fondly and yet with expert 
fingers, Louis manipulated the 
various controls. The cabin 
echoed with bursts of crisp 
radio telegraph code signals. 

Then, realizing that his 
visitors could not read radio 
code, Louis politely excused 
himself and changed bands. He 
tuned in on the 14-MHz 
amateur voice band where he 
knew there were many phone 
signals to be heard. The boy 
stopped tuning as he hit on a 
loud clear voice signal. The 
three listened. 

By chance, Manning had 
tuned in on a two-way contact 
between a YL (young lady) 
operator, W6NAZ, and a station 
on a floating ice-island in the 
Arctic! Lenore was putting 
through a phone patch between 
a GI, stationed on a remote icy 
dot in the Arctic, (which was 
not even on a map), and his 
wife in Los Angeles. The 
couple were talking away over 
this phone patch almost as 
though they were talking over a 
wire telephone circuit, which 
was of course, impossible, due 
to the location of the GI. The 
officers listened intently. 

" Why, I saw this lady 
amateur on TV on This is Your 
Life!" Sgt. Melville exclaimed. 

Tony asked, "Can you do this 
thing, this phone patch?" 

"Not now, Tony, But when I 
get my General license and if I 
operate on phone I could get 
patched through - but - we 
have no telephone here so I 
can' t patch a second person 
through my rig." 

"Louis, if you had been able 
to use phone on your 
transmitter, you could have 
called Headquarters directly 
from here, by going 
through some station who 
could make a patch for you. Am 
I right?" 

"Sure! I could have done 
that - but since I couldn't I let 
W2ZI make the telephone call. 
It was almost as quick! " 



"It was fast enough, Louis," 
retorted Tony Delgado firmly. 
"Fast enough to get Tom and 
the Forest Service on the job." 

That brought a question to 
Louis. "Now, let me ask 
something. How did it happen 
that Ranger Ronson and his 
helper got here almost as fast 
as you did, Tom?" 

"Our dispatcher at 
Headquarters, after radioing me 
where I was patrolling on U.S. 
66, put through a call to the 
Sandia Ranger Station at 
Tijeras. The dispatcher knew 
that Ranger Ronson or some of 
his men would roll out right 
away at the first sign of such a 
call. He knew they might even 
reach the wreck before a police 
car could! You see, Louis, we 
policemen work very closely 
with the Forest Service folks. It 
works both ways, too - I'm 
glad to tell you! " 

Louis Manning's hands were 
not idle. His fingers 
manipulated the controls and 
he quickly learned how to 
operate them. He was eager to 
learn all about his new receiver. 

Sgt. Tom Melville looked at 
his watch and snorted, "Man, 
we've got to get moving. The 
Lieutenant didn't give us 
permission to stay off patrol all 
afternoon!" He rose. "Let's get 
rolling, Tony." 

Young Louis Manning looked 
at his friend Tony and back at 
the receiver. For once in his 
life he was almost speechless, 
but his young heart was full of 
thankfulness for the 
unexpected and kind act of the 
police officer. Finally he said, 
"Tony, this is the finest thing I 
ever owned! I just don't know 
how to thank you I" 

The officer with the plaster 
cast got slowly to his feet as 
he placed his crutches under 
his arms. "Louis, amigo , it is I 
who should thank you." 

Tom Melville turned to go 
out the door, and Louis cried 
out, "Come back - often -
both of you! And many thanks 
for the log books and message 
blanks, too! " 

Tony Delgado reached the 
door and called back over his 

shoulder - " I'll be back Louis. 
I want you to help me get a 
license. How about it?" 

" Anytime, Tony! I'll be right 
here. I don't want to ever leave 
this receiver! I'll be sure glad 
to help you all I can!" 

As the men went out the 
door Melvil le looked back at 
the radio amateur, who in these 
few seconds had returned to 
his new receiver, and was 
busily tuning the dial. All else 
was forgotten in the delight of 
a new and wondrous piece of 
equipment. 

Thus ended phase two of a 
friendship which was destined 
to grow - a friendship 
founded on a boy's ability to 
act and react in time of another 
person's dire need, and 
nurtured by the inherent desire 
of a police officer to express 
his sincere gratitude to the boy 
who had given him back his 
very life. 

"G ra cias a Dios ," Tony 
Delgado murmured reverently, 
"que suerte la mia ! " To which 
Sgt. Melville replied softly, 
"Yes my friend , you are a lucky 
man - and a grateful one, 
too. " 
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Canada. California residents add 
sales tax. ORDER YOURS NOW! 

PALOMAR 
ENGINEERS 

BOX 455. ESCONDI DO , CA 92025 
Phone: (714) 747-3343 

Apri l 1977 m 67 



Introduction to the 

Propagation of 
Radio Waves 

The transmission and reception of 
radio signals takes place by two 
basic modes - direct wave and 
sky-wave propagation. In this 
article you will learn the fun­
damentals of what, how, why, when 
and where to gain understanding 

BY OAK OKLESHEN, W9RX 

When you transmit or receive a 
radio signal by way of your 
station antenna, you may 
wonder how and why it all 
happens? Very simply, you can 
look at your antenna as a 
convers ion device that 
transforms elec tri cal energy 
f rom your transmitter into radio 
waves capable o f travelling 
through space without wires. 
You can also look at your 
antenna as a device that 
convert s rad io waves from 
space into elec tri cal energy 
that can be used by your 
receiver. Whether transmitting 
or receiving a signal, your 
antenna behaves in much the 
same way, onl y in reverse. 

The transmitted wave leaves 
the antenna and travels by one 
or both of two bas ic methods. 
It can travel by d irec t wave -
line o f sight - or by sky wave 
- first by line o f sight until it 
strikes ionized reg ions o f gases 
in the eart h's upper 
atmosp here, and then back to 
earth by ref lect ion. These 
reg ions of ionized gases in the 
upper atmosphere are 
collect ively called the 
i onosphere . 

Until satellite and 
moonbounce commun icati on 
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became a reality , the direct 
wave was always called ground 
wave; but now the definiti on 
must be broadened to inc lude 
any category that does not 
involve reflecti on from the 
ionosphere. 

You can think of these two 
bas ic methods thi s way: Di rect­
wave t ransmi ss ion inc ludes any 
method by whic h a radio wave 
travels from one point to 
another without making use of 
the ionosphere, and skywave 
transmission is any method by 
whi ch a radio wave t ravels from 
one poin t to another by means 
o f the ionosphere. Skywave 
transmiss ion of rad io signals is 
therefore referred to as 
ionospheric propagation. 

Direct-wave transmi ss ion is 
easiest to understand, but to 
understand skywave 
t ransmiss ion, it will be 
necessary to study the 
ionosphere in some detail. 
Future issues o f Ham Radio 
Horizons will explore the 
s ubject of ionospheric 
propagati on because it is still 
the most useful means for 
transmitti ng and receiving radio 
signals over lo ng distances in 
the high freq uency (hf) amateur 
bands wit h e lementary 

equipment. Only frequencies 
between about 1.8 MHz (160-
m eter band) and 30 MHz (10 
m eter band) can be 
consistentl y t ransmitted via the 
ionosphere. Although t he very 
high f requency (vhf) bands w ill 
occasionall y make use of 
ionospheric propagati on, the 
cond iti ons under which thi s 
happens are very spec ial and 
quite rare. Nevertheless. you 
w ill fi nd presented here some 
exp lanati on of how and when 
these spec ial condi tions may 
occur. 

To beg in , let's review what 
happens to the strength of 
radio s ignals as they trave l 
along their skywave path from 
here to t here. Compare a radio 
antenna w ith an ordinary ligh t 
bul b. Just as the bu lb is a 
source o f li ght, the antenna is a 
source of radi o energy. The 
farther away from the bul b you 
t rave l, t he dimmer i t appears, 
and t he farther away from t he 
antenna you t ravel, t he weaker 
t he signal seems. Thi s is due 
to a law of physics called t he 
inverse square law which says 
t hat the strength of a radio 
wave (or light) is inversely 
proport ional to the square of 
the di stance from the sou rce. 
Let 's see what this means in 
s imple numbers. If you tr 3.vel 
away from t he antenna a 
distance of one m ile (1.6km) 
and record the signal strength 
and t hen move two m iles 
(3.2km) away from the antenna 
and measure t he s ignal again, 
it w il l be on ly one-fourth as 
strong. Tw ice the distance -
one-fou rth the strength; four 
ti mes t he distance - one­
s ixteent h t he st reng th; and so 
on. Each t ime, the st reng th is 
d ivided by the distance 
squared. Thi s holds true under 
" ideal," that is, perfect 
conditions w ithou t taking any 
o ther fac tors into account. 
Nat ure is seldom " ideal," 
however, and usuall y many 
o ther facto rs must be 
cons idered. So i t is with the 
t ransmiss ion of rad io signals 
by ground wave or skywave. 
Sometimes the signal is much 
st ronger at the received end, 



and sometimes it is much 
weaker, than the inverse square 
law would predict. Here's why. 

When a ground wave signal 
is transmitted away from the 
antenna, part of it is usually 
absorbed by the surface of the 
earth or by objects in the 
signal's path. Sometimes just 
the opposite occurs, and a 
signal is "ducted," just as if it 
were passing through a tunnel 
or tube, being prevented from 
spreading out in all directions. 
In vhf propagation, a signal can 
be naturally ducted or tunneled 
by the effects of certain 
weather patterns and 
conditions in the lower part of 
the earth's atmosphere called 
the troposphere. The 
troposphere exists from the 
surface of the earth up to a 
distance of about six miles 
(10km). In another example -
manmade this time - a signal 
is confined within a metal tube 
called a waveguide and is 
artificially conducted from its 
source to the point where it is 
received. This is something like 
a heater duct from your furnace 
conducting heat around your 
house, or a water pipe 
conducting water from its 
source to the point where it is 
used. Light is ducted In a laser 
beam because it is produced in 
such a way that it does not 
spread out like light from an 
ordinary bulb. Laser beams 
have been reflected from the 
moon using small amounts of 
power that, if used by an 
ordinary light source, would 
never even reach the lunar 
surface. 

Radio antennas can be made 
to avoid the inverse square law 
to some extent by 
concentrating the radio waves 
in a narrow beam, thereby 
preventing them from 
spreading out as much as they 
normally would. Such antennas 
are called beam antennas, and 
many are used for TV and fm 
reception. You may have 
one . .. or more. 

These are some of the 
reasons that the inverse square 
law does not always hold true 
in practice: Natural conditions 

occasionally "get around" the 
law, and manmade conditions 
can be provided to avoid it. 

The Ionosphere 
You have already learned that 

skywave propagation relies on 
the upper regions of the earth's 
atmosphere called the 
ionosphere. There is nothing 
very mysterious about this part 
of the atmosphere, except that 
it does have the ability to 
reflect radio signals. Do you 
wonder why that happens to 
only a part of the atmosphere? 
Fig. 1 is a rough sketch 
showing only one region of the 
ionosphere for simplicity. 
Actually, there are three 
separate regions, or thick 
layers, called the D, E, and F 
Ionized regions. Several short 
explanations are certainly in 
order. First, what happened to 
the A, B, and C regions? 
Simple; the discoverers thought 
that there might be other, 
lower, layers but weren't sure, 
and they didn't want to take a 
chance. Later, it was found out 
that lower layers did not exist, 
but the original names stuck. 

Secondly, why are the layers 
there and how do they reflect 
radio signals? Amateur radio 
operators sometimes think of 
the ionosphere as being there 
for the exclusive purpose of 
aiding amateur communication, 
but this is really only a fringe 
benefit. The real reason for the 
existence of the ionosphere is 

because the sun emits 
ultraviolet and X-radiation, 
together with visible light. The 
ionosphere "traps" most of the 
undesirable or harmful 
radiation, allowing heat and 
light - necessary for life - to 
filter through. The trapped 
energy works on the gases in 
the upper part of the 
atmosphere, bombarding the 
molecules of oxygen, nitrogen, 
and some helium, causing 
them to ionize. 

In their normal, quiet state, 
these gases have regular and 
predictable atomic and 
molecular structures. Each 
atom has a nucleus (positive 
charge) surrounded by orbital 
electrons (negative charge). 
These are the same electrons 
that flow in an ordinary electric 
current, except that they are 
tightly bound to atomic nuclei. 
When these atoms are struck 
by ultraviolet and X-rays, 
however, the electrons are 
driven farther away from their 
nuclei than normal, and the 
molecules, which are made up 
of strings, clumps and chains 
of atoms, become ionized. The 
nucleus of each atom no longer 
sees its orbital electrons close 
enough to remain neutral, so it 
separates into a positively 
charged entity called an ion 
and several negatively charged 
electrons. 

If enough atoms are 
bombarded in this manner, the 
molecules are affected and 

I 
IONOSPHERE (S AMPLE "r• R£GIONJ 

~ ·70 MILES UP 

Fig. 1. A radio signal (sky wave) leaves the earth and travels 
to the ionosphere where it is reflected and returned to earth 
at a distant point. Although the Ionosphere consists of 
several layers at different heights, the "E" layer is represen· 
tative. The "D" layer Is lower and the " F" layer is higher 
than the "E" layer, but all contribute to ionospheric 
propagation. 
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RATES Regular classlfied is available 
at SOC per word. Display classified (1 inch 
deep x 21/• Inches wide) is $50, or at the 
12x rate is $35. All Ad Scan payable in ad· 
vance. No cash discounts or agency com­
missions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free regular 
classified ad (subject to our editing). 
Repeat insertions of hamfest ads pay the 
standard rate. 

COPY No special layout or ar­
rangements available. Material should be 
typewritten or clearly printed (not all 
capitals) and must Include full name and 
address. We reserve the right to reject un­
suitable copy. Ham Radio cannot check 
each advertiser and thus cannot be held 
responsible for claims made. Liability for 
correctness of material limited to cor­
rected ad in next available issue. 

DEADLINE 15th of fourth preceding 
month. 

SEND MATERIAL TO: Ad Scan, 
Horizons, Greenville, N. H. 03048. 

MULTl·BAND DIPOLE TRAPS. PACE·TRAPS are 
the key devices required to build the All-Band 
dipole depicted in the ARAL Hand-Book. Two 
models available. NG-Serles (novice gallon)·· 
$14.95pr. FG·Sertes (full-gallon) 16.95 Pace· 
Sulator (weather-proof no-solder center · In· 
sulator 4.95. Antenna Instructions furnished . 
Shipped post-paid in USA. Check or M.O. To 
Pace-Traps, Upland Rd., Middlebury, Conn. 
06762. 

ATTENTION MICHIGAN HAMS! See us for Col· 
llns, Drake and Ten-Tee gear. W8RP, WB8UXO, 
WB8VGR. Purchase Rad io Supply, 327 E. 
Hoover Ave., Ann Arbor, Ml 48104. Ph . 
313-668-8696. 

26th DAYTON HAMVENTION at Hara Arena, 
April 29, 30, May 1, 19n. Technical forums, ex· 
hi bits, and huge flea market. Program brochures 
malled March 7th, to those registered within 
past three years. For accommodations or ad· 
vance flyer, write Hamventlon, P.O. Box 44, 
Dayton, Ohio 45401. 

TUNE IN THE WORLD WITH HAM RADIO and other 
fine ARAL publications are available at: 

CB CENTER OF BERGEN COUNTY 
97 West Palisade Ave. 

Englewood, New Janay 07631 
(201 ·568-0738) 

We also stock 2 meter crystals, antennas and fine 
quality transcelveni - 73-Mlke Cresci WA2GPY. 
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STOP LOOKING For a good deal on amateur 
radio equtpment··you've found It here- at your 
amateur radio headquarters In the heart of the 
Midwest. We are factory-authorized dealers for 
Kenwood, Drake, Collins, ICOM, Ten-Tee, Atlas, 
Tempo, Regency, Swan, Midland, Alpha, Stan· 
dard, Dentron, Hy-Gain, Mosley, CushCraft, and 
COE, plus accessories. For the best deal around 
on HF or VHF gear, write or call us today for our 
low quote and become one of the many happy 
and satisfied customers of HOOSIER ELEC· 
TRONICS, P.O. Box 2001 , Terre Haute, Indiana 
47802. (812)-238-1456. 

DESK CONSOLE EQUIPMENT CABINET. Build 
from design drawings, photographs, $4.75. 
Amateur radio monthly publications listing, 
$2.95. Bill Morris, WA5RSC, P.O. Box 411, Lub· 
bock, TX 79408. 

PARALYZED and legally blind 40 year old man 
studying for General license now could really 
use an Amateur transceiver. Please help Richard 
Jastrow, 10660 Melvin Ave., Northrldge, CA 
91324. Telephone 213·781·2004. 

B&K TEST EQUIPMENT. 15% discount. Free 
shipping. Free catalog. Spacetron, Box 84, 
Broadview, IL60153. 

MOBILE IGNITION SHIELDING provides more 
range with no noise. Bonding strap sale less 
than 50¢ each. Literature. Estes Engineering, 
930 Marine Drive , Port Angeles, Wash. 
98362. 

CODE PRACTICE OSCILLATORS, hand keys, 
electronic keyers , other products. Free 
catalogs. GLOBALMAN PRODUCTS, Box 246, El 
Toro, Calif. 92630. 7141533-4400. 

FREE CATALOG. Unique Components, Kits, 
Calculators, Digital Thermometers, Ultrasonics, 
Strobes, NI-cads, Leds, Transistors, IC's, 
Chaney's , Box 27038 , Denver , Colo . 
80227. 

NEED HELP For your novice or general ticket? 
Complete audio-visual theory Instruction. Easy, 
no electronic background necessary. Write for 
free Information: Amateur license Instruction, 
P.O. Box 6015, Norfolk, Virginia 23508. 

STAINLESS AND GALVANIZED STEEL ANTEN­
NA GUY WIRE our specialty. Wiicox Electronics, 
Box 1331, S.l.C., Utah 84110. 

WYOMING 
Ranch land. Antelope, deer, elk, wild horses 
- Your "Antenna Ranch." 10 Acres $30 
down, $30 month. FREE Info - maps -
photos. Owner: 

Dr. Michael Gauthier, K61CS 
95SOH H Gallatln Rd., Downey CA 90240 

separation takes place. The 
gases are no longer in their 
normal state, but instead, 
become "clouds" of oppositely· 
charged particles from which 
radio waves are easily 
reflected. If the sun were to 
disappear for a day or two, the 
separated positive and negative 
particles would recombine, and 
typical atoms and molecules of 
the same gases would soon 
reform. Not all of the electrons 
return "home" however, and 
some of them remain free, 
particularly those of the oxygen 
atoms. Oxygen, stripped of its 
customary number of electrons, 
becomes ozone, which forms 
its own layer in the upper 
atmosphere. The ozone layer 
also shelters life on earth from 
harmful radiation. 

As an illustration, a similar 
effect takes place on earth in 
an ordinary neon sign. Neon 
gas enclosed in a glass tube 
with an electrode at each end 
is excited by placing an 
electrical voltage across the 
tube, causing current to flow 
through the gas. Orbital 
electrons surrounding the 
nuclei of the neon atoms are 
driven farther away from the 
nuclei. When they try to "fall 
back" and return to their 
original positions, the released 
energy is given off as red· 
orange light, and the gas is 
said to be excited. It is 
possible that, if the ionosphere 
were pure neon, around-the· 
clock neon lighting from the 
sky would be visible all over 
the earth. 

Continuous ionization and 
de-ionization takes place in the 
earth's atmosphere, with the 
ionosphere absorbing the sun's 
harmful rays. At night, less 
ionization takes place than 
during the day, causing the 
reflecting mirror for radio 
waves to become less 
reflective. 

In future articles you'll read 
about the individual regions of 
the ionosphere in more detail, 
what happens to them, and 
how each affects radio 
communications in Its own 
unusual way. HRH 



LISTEN 
POWER 

AUDIO POWER AMPLIFIER 

15w RMS 40 12v, -gnd 
Connects directly to rcvr spkr out 
Typ d istortion .3% 

.05A idle, 2A max 
Internally fused 
5" x3"x1 .5" 

$29.95 incl shp , no cod 
Ca res add 6% 

Shmegg Electronics 

8115 Berg St. 

Roseville, Ca 95678 

PARTS 
PANIC! 

Raving parts problems such as 
Minimum Orders, Unanswered 
letters, Uninterested Suppliers, 
Too Much Time at Flea Markets? 

Let G. R. Whitehouse & Co., 
the New Parts Specialists 
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NOW IN STOCK 
Transmitting Variables 

Roller Inductors - Counter Dials 
Air Wound 'Coils. - Couplings 
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Toroids - R.F. Chokes 
Coil Forms and more 

- Millen • ~~~~Johnson~ 
_ Barker & Williamson 

JW Miller • Hammarlund 

S~nd First Class Stamp for Flyer 

More details? Ad Check page 78. 

Glade Valley School Radio Session 
18th Year - July 30 thru. Au.gust 12, 1977 

Hams do it with more frequencies! 
Improve your slice of the spectrum 
by upgrading. 
Glade Valley School in the Blue 
Ridge Mountains of North Caro­
lina offers an intensive two week 
Radio Session in code and theory 
starting at your level. 
Expert instructors and close as­
sociation with fellow amateurs offer 
an opportunity for Saturation­
Learning. 
Novices upgrade to General, Techs 
become General and Advanced and 
Advanced become Extras. 
FCC exam available at close of 
session. 

i---------------------------------
: C. L. PETERS, K4DNJ , Director 
1 P. 0 . Box 458, Glade Valley, N. C. 28627 
' Please send me the Booklet and Ap-
: plication Blank fo< the 1977 Glade 
1 V alley School Radio Session . 
: Name Call _ _ _ 
I : Address. ____ _ ______ _ 

: City/ State/ Zip'------- --
~- ------------------ ---- -----------

TOROID CORES 

~ All the popular sizes and mi xes. 
Fast Se rvice. Same d ay shipment 

y via first class mail or air. 
No minimum order. 

IRON POWDER TOROIDS: 

~IW 
MIX 2 ~d~8 MIX 12 S IZ E PRICE 
~~~ 60-200 

MHz MHz I i~.? UfA 
u:::: 10 u• 8 .5 u = 4 

T-200 120 2.0 0 3.25 

T-106 135 1.06 1.50 

T·80 55 45 .80 .80 

T -68 57 47 21 .68 .65 

y .50 51 40 18 .50 .55 

T -25 34 27 12 .25 .40 

RF FERRITE TOROIDS: 

~&~E 
MIX 0 1 
u• 125 

MIX Q2 
u = 40 SIZE PRICE 

.1-70 10.150 Ci~.? UjA 
MHz MHz 

f .240 1300 400 2 .40 6.00 

F-125 900 300 1.25 3 .00 

F-87 600 190 .87 2.05 
F-50 500 190 .so 1.25 
f .37 400 140 .37 1.25 
f·23 190 60 .23 1.10 

Chart shows uH per 100 turns. 

FERRITE BEADS: 

mo.~ 

TO ORDER: Specify both core size 
and mix for toroids. Packing and 
shipping 50 cents per order USA and 
Canada. Californians add 6% sales 
tax. 

Fast service. Free brochure and 
winding chart on request. 
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DX 
forecaster 

April, 1.977 
Good news, DXers - the 

word is out; bottomed out , that 
is. Sunspot cyc le 20 reached 
its lowest point in July or 
August 1976, and since then 
has started its upward turn. 
Conditions last fa ll on 15 
meters gave some indication 
that this was the case in spite 
of being partly masked by the 
effects of mini-flares on the 
sun that helped propagation 
along through September, 
October, and into November. 

The best DX band for April 
will be 20 meters for daylight 
and early evening hours. For a 
few hours after sunset 
optimum propagation 
conditions will be shared 
between 20 and 40 meters, with 
20 gradually fading to nothing 
and 40 remaining favorable 
until sunrise. Fifteen meters 
will not be quite as good as it 
was in the fall and winter, but a 
few openings into Europe and 
the Pacific can be expected. 
Most of the strong openings 
will be trans-equatorial into 
South and Central America, and 
occasionally Africa. Best times 
to listen will be in the 
afternoon, local time. Ten 
meters will be sparsely 
populated except for rare 
occasions when a good north­
south path will open. Eastern 
USA and mid-USA stations can 
expect South and Central 
Americans to pop through , 
while stations on the west 
coast ought to point their 
beams toward the South 
Pacific when any sign of 
activity appears on ten. Top 
banders might want to look for 
some DX in the dark hours and 
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up until local sunrise. Also, 
check 80 meters for the fun of 
it , because some good DX 
signals will appear as welcome 
surprises on both bands. 

Long path propagation to the 
popu lous areas of the world 
can be expected during April 
and into May, so once in awhile 
swing your beam 180° to its 
normal direction. Particularly 
good times to try this wi ll be 
during twilight at both ends of 
the path, when propagation of 
signals in a north-south 
direction along the terminator 
is heavily favored. 

As you know, April showers 
bring increased atmospheric 
noise, and static will be rearing 
its ugly head more often. This 
will be less of a problem on t he 
higher bands but 40 and 80 
meters will often be useless for 
DX because the signals -
although present - will be 
swamped by noise. 

On the vhf bands, the Lyrid 
meteor shower in late April wi l l 
provide some fun by way of 
meteor scatter propagation. 
Increased sporadic-E openings 
will activate 6 and 10 meters 
for short skip opportunities. 
Eight-to-Noon and Five-to-Nine 
local time will be the best 
hours to listen. On ten meters, 
the short skip distances can be 
expected to vary from a short­
short of 700 miles or so to a 
long-short of about 1500 miles. 

Propagation special 
Two major solar events will 

take place in April: A lunar 
eclipse on the 8th, and an 
annular solar eclipse on 
the 18th! 

Propagation conditions may 
be affected by ionospheric 
disturbances on these dates, 
with the more prominent 
effects centered on the 8th. 
Expec t April 8th through 10th 
to be disturbed, however. 
Conditions will be getting back 
toward normal for about one 
week, and then will be 
increasingly disturbed again 
beginning around the 15th or 

16th and peaki ng on the 17th 
or 18th. 

Considering all o f the factors 
that may affect the earth's 
weather (atmosphere) ar:id 
ionosphere , you should also be 
on the lookout for unusual 
weather condi tions following 
the peak ionospheric 
d isturbances by a day or so -
in other word s, around Apr il 
10th and 20th. 

Kee p a sharp lookout for 
rapid changes in the solar 
index and geomagnet ic fl ux 
data as reported by WWV -
part icularl y as the 8th and 18th 
approach - and be guided by 
what you hear. 

The OX forecas ter is 
intended as a guide and not as 
a certai nty. Where a parti cular 
band appears (40, 20, 15, etc.) 
there is a good possibility of 
that band being usable to the 
part of the world ind icated . If 
an asterisk( *) appears, there is 
a possib ili ty that the next 
higher amateur band may be 
usable as well . Where no band 
is show n and on ly a hyphen (·) 
appears, an opening is not 
l ike ly. 

The nature o f the ionosp here 
is such that the predicted 
paths may be open and usable 
as often as 75 per cent or as 
few as 25 per cent o f t he days, 
with an average of 50 pe r cent 
being the rule. 

Band Frequency Range 

80 meters 
40 meters 
20 meters 
15 meters 
10 meters 
6 meters 
2 meters 

3.500 to 
7.000 to 

14.000 to 
21 000 to 
28.000 to 
50.000 to 

144 to 

4.000 MHz 
7.300 MHz 

14.350 MHz 
21.450 MHz 
29.700 MHz 
54.000 MHz 

148 MHz 

For convenience, Greenwich 
Mean Time (GMT) is given 
adjacent the left-hand edge of 
the chart. The four major 
Un ited States t ime zones are 
given beside the area column, 
wit h corresponding local t imes 
l isted. 
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OSCAR Users - A Super Tracking Calculator far 
more accurate than any other available. 

SATELLABE 
A sophisticated two-color mulli­
scale circular slide rule that gives 
the user all the data required to 
track and make contacts through 
the Amateur built OSCAR 
spacec raft. Using only the 
equatorial crossing point and time 
of one spacecraft orbit, the 
Satellabe will calculate azimuth and 
elevation information from the 
user's location for that entire orbit 
and predict all subsequent orbits as well. Designed by OSCAR 
user K2ZRO for AMSAT. Don't settle for anything less - get 
the Satellabe today. 
Order HR·STL Just $7.95 

DXers! Here's a handy tool you shouldn't go 
without ... 

W2AB's SECOND OP 1th eo1T10N 
(formerly W910P) Fully Computer Revised 

This wonderful operating aid tells 
the prefix, continent, DX Zone, 
country name, local beam heading, 
time differential, QSL bureau and 
postal information for every 
recognized DX country. Quick -
Easy to use. Don't go another day 
without this nifty tool! 
Order HR-20P Only $3.50 

More details? Ad Check page 78. 

GREENVILLE, NH 03048 

April 1977 (I:;:::J 75 



B. 8. c. 
ELECTRONICS COMPANY, INC. 

"ONE OF THE FINEST NAMES IN THE INDUSTRY" 

SPECIALISTS IN 
HIGH-POWER RF TRANSISTOR COMPONENTS, 

CMOS INTEGRATED CIRCUITS & ASSOCIATED COMPONENTS. 

WISHES TO ANNOUNCE 
A COMPLETE LINE OF AMATEUR H.F. AND V.H.F. EQUIPMENT 

INCLUDING THE BEST NAMES IN THE BUSINESS. 

LIBERAL DISCOUNTS TO LICENSED AMATEURS, HAS BEEN, AND STILL IS, OUR POLICY 

- TRADE INS ACCEPTED -

FOR YOUR AMATEUR NEEDS FROM $1 TO $?? 
WRITE OR CALL 

B. B. C. 
BLUE GRASS PLAZA • 2417 WELSH ROAD • PHILA., PA. 191 14 

PHONE: (215) 464-1880 

BULK ORDERS ACCEPTED 

RIGHT HERE IS EVERYTHING 

YOU NEED TO PREPARE 

FOR THE NOVICE LICENSE 
OUR DELUXE PACKAGE is even more outstanding 1 In addition to the standard 
package you also are given A meco's outstanding Radio A mateur Theory Course. 
t he best known book of its type in prin t today, the Ameco Radio Amateur O & A 
guide, the fi nest way to check your progress plus Ham Radio's own Novice 
Rad io Gu ide, a complete introduction and how to do it 
book for the prospective Novice. A super package and a 
super deal as you save $6.00 over the total individual 
list prices. 

DELUXE BEGINNER'S TRAINING PACKAGE 

MFJ CP0·555 Code Practice Oscillator $15.95 
Battery 1.00 
Telegraph Key 1.95 
ARRL "Tune in the World with Ham Radio" 7.00 
Ameco Radio Amateur Theory Course 4.95 
Ameco Radio Amateur Q & A Gu ide 1.00 
Ham Radio "Novice Radio Guide" 3.95 

from ham 
radio 

Save $6.00! 

Total List Price $35.85 
YOUR PRICE $29.95 

Order HR·DBTP 

ham 

BIDS SUPPLIED 

from radio communications 
bookstore GREENVILLE, NH 03048 
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Your 
constant 

• companion ... 

4) i ~­
··· ... . :;:~~ ..... ........ . -• .. ....... . 

. .. tokeepyou 
constantly in touch 

with the world 

The DRAKE 

SSR--m 
Synthesized SW Receiver 

Take it with you anywhere. The SSR-1 is a complete 
general coverage SW receiver with operation from 
500 kHz to 30 MHz. Compare these features: • Built­
in ac power supply and provision for internal "D" 
cell batteries in built-in battery holder• Synthesized 
circuitry means no range crystals to buy• Dial cali­
bration within 5 kHz at all frequencies • Product 
detector for ssb/cw reception • Clarifier for extra 

fine ssb/cw tuning• 100% solid state. de power cord 
available for external 12V de operation from auto or 
boat • Built-in telescoping antenna, provision for 
external antenna• Built-in loud speaker Drake HS-1 
cushioned, impedance-matched headphones now 
available• Small size of 13" wide, 11" deep, 5.5" high 
(33 x 28 x 14 cm)• Weight 14 lbs. (6.4 kg) . 

To receive a FREE Drake Full Line Catalog, please send name and date of this publication to : 

R. L. DRAKE COMPANY 
Western Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 • 702/382-9470 

More details? Ad Check page 78. April 1977 m 77 



AD CHECK 
.. . for literature, in a hurry - we' ll 
rush your name to the companies 
whose names you check . 

Place your check mark in the space between 
name and number. Example: HRH ..::/_ 150. 

INDEX 
At las _ 198 HORIZONS _ 150 

At ronics _ 382 Heath _ 060 

BBC Elect. _ 529 Henry _ 062 

Byte _ 487 lcom _ 065 

CFP _ 022 Inter. Mag. _ _ 536 

Comm. Kenwood · 
Center __ 534 

Long 's _ 468 
Comm. 

Spec. _ 330 Midland _ 086 

Cushcraft _ 035 Palomar _ 093 

Data Signal _ 270 Processor 
Tech._ 540 

Dentron _ _ 259 
R. F. Power _ 542 

Drake_ 039 
Scott _ 519 

E. T. O. • 
Shmegg _ 543 

Elec t . Dist. _ 044 Standard __ 109 
Erickson _ _ 047 

Ten·Tec• 
Glade Valley _ 213 

Tristao __ 118 
Ham Radio _ _ 150 

Whitehouse __ 378 
Ham Center __ 491 

•Please contact this advertiser directly. 

Limit 15 inquiries per request . 

APRIL, 1977 
Please use before May31, 1977 

Tear off and mail to 
HAM RADIO HORIZONS - "Ad Check" 
Greenville, N. H. 03048 

STREET 

CITY ___________ _ 

STATE _ ___ _,_IP ____ _ 

78 ~ 9 ~ Apri l1 77 

TR·33C: reg. $229.95 NOW $216.75 
TR·4C 80-lOm hf transceivtr: rog. 5599.95 

NOW $539.95 
FSR·l gen. coverage rcvr .5·30 MHz: reg. 
$350.00 NOW $299.95 
R-4C 80-lOm rcvr: reg. $599.95 

NOW 5539.95 
T·4XC 80- lOm transmitter: reg. 5599.95 

NOW $539.95 
L-4il Linear Amplifier : reg. $895.00 

NOW $795.00 
AC-4 power supply for TR·4C & T-4XC: 

$120.00 
M5·4 matching speaker: $24.95 
Encoding Microphone: $49.95 

CALL FOR GRAND OPENING 
SPECIAL PRICES FOR TEMPO: 

TEMPO l & AC Supply. TEMPO 2020, 
TEMPO VHF l. 

SWAN SWR·l Meter: $21.95. SWAN 
WM2000 Meter: 549.95 . SWAN WM3000 
Meter: Sb6.95. SWAN 700CX + ll7XC: 
reg. $809.90 NOW $749.95 

ABOVE ARE NO· TRADE PRICES. CALL 
FOR DAILY SPECIALS ANO LOW PRICE 
QUOTES. ALL SHIPPING PREPAID VIA 
UPS. ORDER SY PHO NE ANO CHARGE 
TO BANKAMERICARD OR MASTER­
CHARGE. OR BY MAIL. 

402-466-3733 
Communications Center 

2226 North 48th St. 
Lincoln, NE 68504 •• We repair all makes of Amateur Radio 

equipment (no basket cases). We carry 
t he full Hy-Gai n Amateur Radio line and 
much more - Call For Prices. 

Call 402-466·3733 and talk to Bob, 
WB0 RQZ, Joe, WA0 WRI, Bill, WA0· 
OCW, or Roy, WB0 WWA. 

AD INDEX 
Atlas Radio Cov. IV 
Atronics 75 
BBC Electronics 76 
Byte Publications 80 
CFP Communications 61 
Communications Center 78 
Communications Specialists 35 

Cushcraft 4 
Data Signal, Inc. 49 
Dentron Radio Co. 75 

Drake Co .. R. L. Cov. 11 , 1. 77 
Ehrhorn Technological Operations, Inc. 78 

Electronic Distributors 71 
Erickson Communications 47 
Glade Valley Radio Sessions 71 
Ham Radio 61 . 75. 76 
Ham Radio Center 63 
Ham Radio HORIZONS 36 
Heath Company 37 
Henry Radio Stores 59 
lcom 7 
Interface Age Magazine 63 
Trio-Kenwood 

Communications. Inc. Cov. Ill . 79 
Long's Electron ics 9 
Midland International 65 
Palomar Engineers 47. 67, 71 
Processor Technology Corporation 3 
R. F. Power Components 61 

Scott Communications 63 
Shmegg Electronics 71 
Standard Communications 61 

Ten·Tec 27 
Tristao, Div. of Palmer 34 
G. R. Whitehouse & Co. 71 

Foreign Subscription Agents 
for Ham Radio HORIZONS 

Ham Radio Canada 
8 01 114 , GQOeuch 

On tano, Canada. N7A JY5 

Ham Radio EufOJX: 
Bo• 444 

194 ~ Upplands Vasbv. Swerten 

Ham Radio Frarice 
20 h•s. Av~nue des Clarions 

89(X)() Au:ii:cne. Fnmcc 

Ham Ra dio Holland 
Posthus~1 

Oelh 2200. Ha'tancJ 

Ham Radt0 l1alv 
STE. v..., M an.ago 15 
1 20134 Mil.ano, llitl\r 

HamR.>d10UK 
Pos1 O ft 1ce 8 0 11: 6J. H a•row 

MKid1ese-.. HAJ 6HS. England 

Holland Radio 143 Greenway 
Greens1de, Johannesb11rg 

Repu blic of Sou1h Alr1ca 



_ As a TS-520 owner, you go on the air with a sense of pride and confidence. 
C/'1Thousands of these precision -built beauties are in operation all over the world 

... in ham shacks, field day sites, in DX and contest stations and in countless 
mobile installations. No other rig has ever offered the performance, depend­
ability, versatility and value that is built into every KENWOOD TS-520. 
It lets you go on the air almost anyplace with its built-in 110/ 220 VAC and 12 
VDC power supply. The TS-520 employs two rugged, time-proven S-2001 
(equivalent 6146A) final tubes which are known for long life and superb linearity. 

You have certainly heard the TS-520's clean signal on the air and have probably 
heard a lot of glowing praise by other hams. So if you don' t already own a 520, 
maybe it' s time that you did . 

TRIO-KENWOOD COMMUNICATIONS INC. 11 6 EAST ALONDRA/GARDENA. CA 90248 

More details? Ad Check page 78. April 1977 m 79 
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If you have your own computer, Best of all, you can subscribe to BYTE 
right now. Only $12 for one full year's 
subscription of 12 big issues. Two years 
for $22 ... save $2.00! And, a three-year 
subscription is only $30. Save $6.00! 
Rush the coupon below. Charge it on 
BankAmericard or Master Charge. And, 
if you can't wait, call us directly at 

or if you're into computers at all ... 
have we got a great magazine for you! 

IE• 111 The name says it ~II. BYTE. E,.. A monthly magazine packed 
with everything you've wanted to know 
about personal computing. If you think 
you can't afford your own computer, 
BYTE will show you how you can. If you 
can afford your own computer, BYTE 
will show you how to have all the fun 
of putting it into action. 
IE• 111 A magazine for and about 
Ill,.. the state of the art of 
personal computing. Written by pro­
fessionals and hobbyists who know the 
ropes. Edited by Carl Helmers, who not 
only has an eye for a great story, but 
knows what the personal computer 
user needs to know. BYTE's editor 
is just as addicted to computers 
as you are, and he knows how to 
present personal computing so 
everyone, from neophyte to the 
mastermind, can understand and 
enjoy it fully. 
m• 111 Month-after-in~ormative-
lll,.. month. A continuous 
flow of pioneering articles, practi­
cal applications, source listings, 
other system ideas and adapta­
tions, good fun and news for you 
and your system. For example, 
recent issues contained de­
tailed articles on ... 
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• Machine Readable Printed Programs 

• Voice Outputs • Golf Handicapping 

• Programmed Music • Games 

• Computer Languages 

• Small Business Applications 

• Bio-Rhythms • Home Automation 

• Weather Forecasting 

• Text Editing & Systems 
Programming 

• You name it. II it's about personal 
computing you'll find it in BYTE, 

(603) 924-7217. Ask for the Subscription 
Department. 
In about six weeks you'll get your first 
copy of BYTE. Read it from cover-to­
cover. If it's everything you expected, 
honor our invoice. If it isn't, just write 
"CANCEL" across the invoice and send 
it back. You won't be bothered again. 
In any case, the first issue is yours 
to keep. 

E'111 The only gourmet personal 
the first and best magazine in the computing magazine. Order today! 
field. . E'1TI-------~ ... # HH-4/77 ~ 

Iii PETERBOROUGH, NH 03458 ill 
• Please enter my subscription to BYTE . . . • 

• 
D $12 One Year O $22 Two Years O $30 Three Years I 
O Bill me. O Enclosed is my check for $ ___ _ 

• D Bill BankAmericard O Bill Master Charge • 

• 

Credit Card Number! I I I I I I I I I I l I I • 
Credit Card Expiration Date ________ _ 

• Name {Please Print) • 

\~;~ ••••••.••••• , 
More details? Ad Check page 78. 






