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Dear TSM:
Comments, Advice, Kudos and Questions from Readers

Send your comments to editor@thespectrummonitor.com
The Spectrum Monitor reserves the right to edit comments 

from readers  for clarity and space availability. 
Anonymous comments will not be published.

“Thanks for getting us a replacement to Pop Comm. I 
have almost every issue of Pop Comm up to about 2010. I 
got my ham ticket and moved away from SWL, but I miss it. 
Pop Comm was, by far, my most interesting magazine. I read 
every word, even the ads, and used the information to plan 
my SWL strategy. For several years, I also sent in log entries. 
What fun!

“I first got interested in radios while a cadet at West 
Point, ending up in the Signal Corps after graduation. Being 
overseas and a veteran of the Cold War led me to be particu-
larly interested in the communist states. I collected QSLs and 
every offer a listener could get. I even have a set of (tacky) 
brown potteries as a Radio Moscow listener gift. My wife al-
ways complained because the mailbox was packed every day 
with mail from Cuba, Moscow, China, East Germany, etc.
It’s a shame that many of the old stations are now off the air, 
but by looking at the Internet samples, I’ll be able to pick up 
SWL again.” – David Ford KK4ICO Savannah, GA

“I very much like your magazine. In the last year, I 
have gotten back into SWL after about a 45-year hiatus, and 
TSM helps in catching up! In addition, I found your book, 
‘How to Listen to the World,’ very useful when I started up 
again.” – John Relethford

“Just wanted to take the opportunity to tell you that 
I’ve been really pleased with the efforts you and your crew 
have taken with TSM. You’ve kept the spirit and style of the 
MT going, and have evolved/improved it even further. I look 
forward to each new issue and also to seeing where you go in 
the future. Good job!” – Larry N3LDS

Tempo One, the Second Times Around

“What a great issue, the reviews of receivers, transceiv-
ers, and yours on FRS/GMRS/CB are great! It’s the best time 
of the year for this issue because we all would like some-
thing radio-ish in our Christmas stockings.

“Your comment about 2-meters and 440 MHz in the 
car as being pretty much useless for traffic info was right on 
the money. I put my Baofeng GT-3 on channel-scan in the 
mornings and afternoons, and maybe one or two repeaters 
are being used. It’s pretty much a no-man’s land except for 
contests. CB may be the answer and certainly more enter-
taining and active than ham VHF.

“The nostalgia bug bit me and I bought a station just 
like I had back in ‘76, a Tempo One. It was selling on Ebay 

for a ‘Buy It Now’ $275; came with original manual, power 
supply, and an old Spectronics digital readout. Oh, and the 
original boxes too. I offered $250 (shipping included) and 
got it yesterday, cleaned it up, and it’s running (see photo). 
It’s 1976 all over again. There’s also a guy selling the om-
plete set of NOS tubes for $165. I am not going to sell this 
rig like I did the last Tempo!” –Mario Filippi N2HUN

MURS HTs Still Hard to Find

“In your 11/2014 TSM Radio 101 column, you stated, 
‘There seems to be only one MURS manufacturer, Dakota 
Alert....’ Last year I was asked to help a friend find reliable 
MURS radios and discovered that Motorola makes a couple 
of MURS HTs. Although a bit pricier than the Dakota Alert 
units you featured, he purchased a few of the Motorola 
MURS HTs and has been very happy with his purchase 
so far. MURS radios need to be Part 95 type-accepted for 
MURS operation. Maximum allowable bandwidth for 
151.820, 151.880 and 151.940 is 11.25 kHz, while 154.570 
and 154.600 are 20 kHz. My friend bought a pair of Mo-
torola RDM2080d (8 channel capacity w/display) but 
some websites are now indicating that this model has been 
discontinued. The other Motorola model at the time was the 
RDM2020 (2 channel capacity with no display).”
–Kevin O’Rourke

One Hot Adapter

“The Enercell 120VAC to 6VDC 600ma adapter 
(bought at Radio Shack Cat No. 273-354) is a shock hazard.  

Mario’s “new” Tempo One. (Photo courtesy of Mario Filippi 
N2HUN)
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I got a small electrical burn when touching both my radio 
case ground and the radiator in my room. My volt meter 
measures 45VAC from my radio case to ground when using 
the Enercell. If I plug the Enercell upside down into the elec-
tric outlet, the problem is gone. The Enercell does not have 
a plug with one wide prong so that it can’t be plugged into 
the outlet the wrong way. How do these new power adapters 
without a transformer work? Does anyone have a schemat-
ic?  – William Tobin

Rich Post KB8TAD Replies:

“I was able to duplicate the AC voltage reading using 
a cell-phone charger, my Link-Sys power adapter, and my 
Nikon camera battery charger, all of which are standard 
plug-in, switch-mode power supplies. The voltage of 42 
to 45 or so AC volts was there without regard to plug ori-
entation. Readings were with my 10 megohm input digital 
meter. And that is the clue to the voltage reading. Trying the 
reading again with a 100,000 ohm resistor across the meter 
prods for a slight loading brought the voltages down to 2 to 6 
volts depending upon the device.

“I did have one other battery charger, a generic, cheap 
one for those Nikon camera batteries. It read about 6 volts 
AC with the 10-megohm digital meter. My bet is that I was 
reading the voltage from the reactance of the Y-type filter cap 
included in the other switch-mode power supplies for some 
filtering of RFI (radio frequency interference). The clue? The 
one generic camera battery charger with the least voltage on 
my meter was the most raucous when I did my usual RFI 
test; holding my little Grundig Mini-World 100PE near the 
power supply and switching it through its various broadcast 
and shortwave ranges. The other three supplies with the 
higher voltage reading were relatively quieter for RFI with, I 
am assuming, that capacitor cutting some of the RFI.

“Because you experienced a ‘small electrical burn,’ 
I would immediately stop using it and return the device, 
documenting the shock complaint. Who knows whether that 
filtering cap is defective, or whether a counterfeit cap was 
substituted for a Y-type of cap, or whether there is some 
other fault in the device.

“The other reason for returning a generic switch-mode 
power supply that you intended for use with a radio should 
be clear from the test I use for RFI. There is no incentive 
on the part of generic switch mode supply manufacturers to 
eliminate RFI to the level I prefer for connection to an AM 
and shortwave receiver.

“Switch-mode supplies generate noise. I prefer not to 
pipe that noise into my broadcast and shortwave receiver 
through its power connection. An older, regular-transformer 
type of “wall-wart” is my preference.

“How do switch-mode power supplies (SMPS) work?  
Not all are created equal but in general, the AC line is first 
converted to high-voltage DC (direct current). That DC is 
then switched at high speed as opposed to 60 Hertz, some-
times at 100 kHz or more, hence the RFI. That high fre-

quency AC allows for a small but very efficient transformer 
to produce high frequency AC at its low voltage secondary, 
which is then rectified to low voltage DC. About the only 
components that see both the high voltage and low voltage 
are an opto-isolator for feedback control and a Y-type line 
filter capacitor to cut back on common-mode RF noise. The 
Y-type capacitor has been deemed safe for connecting be-
tween the AC power line and an item such as a chassis or, in 
this case, one side of the output of the SMPS.

“An example schematic of a low-voltage SMPS pow-
er supply that has both the optocoupler and the Y-cap is at: 
http://media.digikey.com/photos/rdl/dak_14a_schematic.
jpg

“It is one of a number of SMPS schematics available 
on-line from Digi-Key
http://www.digikey.com/rdl/search/4294959904/42949598
63#N=4294959863+4294959904&page=1”

Publisher’s Message 

TSM can be read by subscribers on any and every 
device each may have. This month many readers might be 
getting e-tablets from Santa. If so, you can transfer your TSM 
issues from your desktop or laptop by simply emailing your-
self the links to each issue. Then open, download and save 
the issues to the new device. You can put the issues you own 
on any device you own.

It’s also a good idea to save the links to each issue to 
a Word document. That way, throughout the year, if you 
accidentally delete the email link, the PDF file itself, or you 
have a glitch of some kind on your computer that causes 
your issues to disappear, you can go back and download the 
copies that had earlier been sent.

Some readers save their issues to a thumb drive or ex-
ternal hard drive in addition to the various devices on which 
they might read TSM. That way, you’ll also have access to all 
of the back issues without having to download extra copies.

If somehow you’re missing a link to any of the issues 
that are included in your subscription, just send an email 
directly to me (ks4zr1@gmail.com) and I’ll send a direct 
link to the missing issue by return email. And, don’t forget to 
save the link!

And, finally, with renewals for 2015, we are taking the 
same three major credit cards we did last year and this year 
we are also taking PayPal, all through online purchases. But, 
if you prefer, you can also send a personal check or money 
oreder for $24 made out to The Spectrum Monitor and sent 
to the address in the masthead on page four of this issue. We 
do not do automatic renewals and we offer only one-year 
renewals. If you have any questions about your subscription 
just send me an email and let me know. -- Ken KS4ZR 

T S M

http://media.digikey.com/photos/rdl/dak_14a_schematic.jpg
http://media.digikey.com/photos/rdl/dak_14a_schematic.jpg
http://www.digikey.com/rdl/search/4294959904/4294959863#N=4294959863+4294959904&page=1
http://www.digikey.com/rdl/search/4294959904/4294959863#N=4294959863+4294959904&page=1
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R F Cur r ent
News from the World of Communications

RF Current is compiled and edited from 
news links supplied by TSM readers. If 
you find an interesting story pertaining to 
amateur, shortwave, scanning, broadcasting 
or satellites, send  a link to editor@thespec-
trummonitor.com

Director General of Rossiya Segodnya International Information Agency Dmitry Kiselev 
launches Sputnik Media (Courtesy: Sputnik News, photo by Alexei Filippov)

Sputnik News’ Global Launch 

In an announcement made November 10, a new Russian radio news service, 
known as Sputnik, was launched. The announcement reads in part:

“In 2015, Sputnik will broadcast in 30 languages, with over 800 hours 
of radio programming a day, covering over 130 cities and 34 countries. Sputnik’s 
exclusive content is designed for a global audience of billions who are tired of ag-
gressive propaganda promoting a unipolar world and want a different perspective. 
The flagship site is www.sputniknews.com.”

But, don’t look for a new era of Russian shortwave broadcasting. The new 
Sputnik News strategy, according to the announcement, is to decentralize the news 
by having local news outlets all over the world.

“It is absolutely clear to us that trying to broadcast in foreign languages and 
win over foreign audiences from Moscow is not a productive approach,” Rossi-
ya Segodnya Editor-in-Chief, Margarita Simonyan, said. “Journalists who work 
in Moscow are not in a position to understand local realities as well as the locals 
themselves. Nor will they be able to invite local newsmakers and experts to their 
studios.”

“Sputnik is uniquely positioned as a provider of alternative news content and 
as a radio broadcaster. In every country where it operates, Sputnik has a multi-
media center complete with a radio station for local audiences, a website, a news 
agency that produces exclusive content, and a press center.

“Each multimedia center will work on different projects simultaneously. This 
can include launching new programs, news, comedy or analysis shows, online 
polls, or live broadcasts with world experts. Importantly, this unique content can be 
accessed in different formats by different local audiences,” Simonyan said.

“Sputnik’s radio broadcasting will use modern formats, such as digital DAB/
DAB + (Digital Radio Broadcasting), HD-Radio, as well as FM radio, mobile 
phones and the Internet. In the medium term, the goal is to broadcast around the 
clock.

“Many countries offered to let 
us broadcast Sputnik programs using 
local FM radio stations,” Simonyan 
said. “They are interested in having 
new content in their media market and 
will include our programming in their 
broadcasts. With the advent of this new 
brand and the improved quality of our 
programming, we expect the regional 
Sputnik network in different countries 
to grow as well.

“Web-casting is also rapidly ex-
panding. The goal is to update Sput-
nik-run websites around the clock and 
deliver the most important information 
to target audiences using social media.

“Sputnik news feeds in English, 
Spanish and Arabic are available 
around the clock. A newscast in Chi-
nese will become available in late 
2014. These products are distributed 
by subscription and cater to profes-
sional media and business, as well 
as expert and government agencies. 
Regional editorial offices in Washing-
ton, Cairo, Beijing and Montevideo 
work 24/7.

“Sputnik’s photo service uses a 
worldwide network of photojournal-
ists. Images will be stored on a single 
database to allow for rapid sharing 
between regional centers.

“Each of Sputnik’s multime-
dia centers in London, Washington, 
D.C., New Delhi, Cairo, Montevideo, 
Beijing, Berlin, Rio de Janeiro, Istan-
bul, Paris, Buenos Aires, Belgrade, 
Helsinki, Minsk, Kiev, Tashkent, 
Astana, Bishkek, Dushanbe, Sukhumi, 
Tskhinvali, Tbilisi, Yerevan, Baku and 
Chisinau has anywhere from 30 to 100 
staff, and all are local professionals.”

VOA RFI/RFA Global Audience 
Measured

In a conference call held No-
vember 17, the Broadcasting Board 
of Governors (BBG) announced that 

http://sputniknews.com/
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US international media attracted an audience of 215 mil-
lion weekly (up from 206 million last year), which included 
increases in highly competitive markets on television and 
online.

BBG is an independent federal agency supervising all 
US government supported international broadcasting, includ-
ing Voice of America, Radio Free Europe/Radio Liberty, the 
Middle East Broadcasting Networks (Alhurra TV and Radio 
Sawa), Radio Free Asia, and the Office of Cuba Broadcast-
ing (Radio and TV Marti).

According to BBG, audience numbers are derived 
mostly from in-person interviews conducted for the most 
part by the Gallup Organization polling consultancy, work-
ing in country and by contract with BBG. There is $6.7 
million in the fiscal year 2014 budget for this. Here’s how 
the audience numbers breakdown:

TV – 124 million 
Radio – 111 million
Internet – 25 million 
Unduplicated audience across all media – 215 million
 

The audience for VOA broadcasts across all platforms 
(TV, radio, Internet) has seen steady growth over the last 
three years, from 134.2 million in 2012 to 171.6 million in 
2014. Middle East Broadcasting Network saw a decline from 
30.9 million in 2012 to 29.3 million in 2014. RFE/RFL audi-
ences increased from 17.9 million in 2013 to 23.3 million in 
2014. RFA has seen a drop in audience from 10.7 million in 
2012 to 7.8 million in 2014.

Growth in audience numbers among the top 10 audi-
ence countries saw the biggest gain in Indonesia, where the 
audience grew from 21.6 million weekly in 2013 to 31.4 mil-
lion in 2014. Nigeria, the number two country for listeners/
viewers, declined from 19.6 million in 2012 to 16.4 million 
in 2014. Iran, the number three country for listeners/viewers, 
grew from 14.1 million in 2012 to 15.6 million in 2014. The 
number four country listening/viewing to BBG programming 
is Mexico, which has held steady at 14.9 million for the last 
two years.    

BBG makes a point of noting that only BBG issues 

measured global audience numbers. 

Radio Free Sarawak Suspends SW Broadcasts

A report in The Malaysian Insider from November 14 
notes that clandestine shortwave broadcaster Radio Free 
Sarawak announced that it will suspend its shortwave service 
until January 2015 due to repeated jamming and electronic 
interference. The station had been broadcasting on 15420 
kHz Monday through Saturday between 11 and 12:30 UTC. 

Solomon Islands Broadcasting Corp. Earns First DRM 
Enterprise Award

According to a press release from the Digital Radio 
Mondiale (DRM) Consortium, in association with the Com-
monwealth Broadcasting Association, the first DRM Enter-
prise Award was given to Solomon Islands Broadcasting Cor-
poration (SIBC) in recognition of their showing an interest in 
actively introducing DRM. “The Pacific Islands region was 
selected to receive the first DRM Enterprise Award, launched 
officially at the IBC and the 2013 ABU General Assembly.

“The award aims to stimulate interest in the DRM 
standard in various parts of the world that would benefit from 
the full introduction of digital radio. Solomon Islands Broad-
casting Corporation is one of those broadcasters who have 
understood the need to introduce digital radio. Recognition 
of this initiative will help SIBC become a catalyst for such a 
process in the region.”

For more information about SIBC, read Rob Wagner’s 
column, “The World of Shortwave Listening” in this month’s 
TSM.

WSJ Dumps Radio Network

For 30 years the Wall Street Journal Radio Network 
has provided news programming to 470 radio stations across 
America including some of the best metro-market stations in 
the country. The network also managed more than 120 Twit-
ter feeds. All that ends at the end of this year when parent 
company Dow Jones pulls the plug. According to a memo 
sent to employees, and published November 12 on www.
jimromenesko.com, Dow Jones CEO, William Lewis said, 
“As we move away from the terrestrial radio business, we 
will continue to build out our digital audio capabilities and 
offerings.”

VOA reporters cover a protest in Ukraine. (Courtesy: Broadcast-
ing Board of Governors)

http://www.jimromenesko.com
http://www.jimromenesko.com
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Elon Musk May Launch Satellite Internet Fleet

An article in the Long Beach (California) Press-Tele-
gram detailed plans for a new fleet of small satellites intend-
ed to provide Internet access around the world. Elon Musk, 
founder of SpaceX and Tesla Motors, made the announce-
ment November 11. The proposed fleet would number some 
700 satellites (ten times the number in the Iridium telephone 
satellite fleet) and have a starting price tag of $1 billion (US). 
According to the article, the plan would create inexpensive 
access to the Web from anywhere on the planet. A former 
Google executive is also said to in on the planning stages of 
this venture. 

Secret Russian Satellite Killer?

Nothing says, “The Good Old Days,” like a report in 
the Financial Times that appeared November 17 titled, “Ob-
ject 2014-28E – Space Junk or Russian Satellite Killer?”

The current climate of fear between the US and Russia 
is so great that many news outlets, including the Washington 
Post, jumped on the story. The FT reports that the object was 
launched unannounced and employs, “very active, preci-
sion movements across the skies.” This led immediately to 
speculation that the satellite could be deployed to engage in 
“satellite-to-satellite cyber attack or jamming.” But, the arti-
cle concedes that there could actually be more positive work 
for the satellite, including use as a space vacuum cleaner to 
scoop up satellite-created space debris, which is a constant 
threat to all satellites.

Net Neutrality Debate (Again)

President Obama kicked off a new round of debate on 
the subject of Net Neutrality with an announcement on No-
vember 10 that he would ask the FCC to ensure that access 
to the Internet would remain free, unrestricted and that cable 
companies or other Internet Service Providers (ISPs) could 
not limit speeds or give preferential access to certain cus-
tomers over others. The concept is known as Net Neutrality 

and debate about it has been forced to the front because of a 
federal court ruling earlier this year giving the FCC authority 
to set rules for the Web. The FCC then asked, as it normally 
does, for a period of public comment during which it received 
over four million responses, the most ever received on any 
topic at the agency.

Cable companies and other ISPs reacted predictably, 
saying that congress, not the FCC should set the rules, and 
that rules should allow the marketplace to determine what’s 
best for consumers. In the past ISPs have suggested that 
fee-based tiers of service (similar to tiers of cable service) 
would provide more access and better service according to 
the amount a customer is willing to pay. Cable companies 
and ISPs would also like to be able to determine which sites 
customers could have access to.

China Allegedly Hacks US WXSats, Post Office

Reports in numerous US media outlets allege that four 
NOAA websites were breached by cyber attacks reportedly 
originating in China. The Washington Post reported that the 
attacks took place in September but were not reported to the 
public until October 20. It’s not been made clear the purpose 
of such an attack other than to retrieve weather satellite data 
and to learn how such sites function. USA Today reported 
that computers at the US Postal Service were also the target 
of a similar attacks, which was also blamed on the Chinese, 
according to a report in the Washington Post. 

US DOJ Said to be Spying on Phones via Small Aircraft

A report, originally published in the Wall Street Journal 
mid-November and picked up by many news organizations, 
details a program by the US Department of Justice to sweep 
the skies over most of the US looking for cell phone related 
data. Using small, fixed-wing Cessna aircraft equipped with 
data-gathering devices that mimic cell phone towers, DOJ 
operatives cast a wide dragnet across any given region and 
collect sensitive phone data from any device using cell phone 
frequencies.

According to the American Civil Liberties Union 
(ACLU), the devices, known as stingrays, trick cell phones 
into reporting their locations and other identifying infor-
mation. In an article from June of this year, titled, “Trickle 
Down Surveillance,” ACLU reports that the devices send 

CRS Dragon Orbit 2, September 22, 2014. (Courtesy: SpaceX)

Android Controller with DRT4311B Portable Test Receiver. 
(Courtesy: Digital Receiver Technologies, Inc.)
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out electronic cues that allow police to enlist cell phones as 
tracking devices, without having to go through court orders 
or other legal safeguards. Now, according to the WSJ report, 
stingray-type devices, known as Digital Receiver Technolo-
gy (DRT), “dirt boxes,” are being mounted in small aircraft 
to literally sweep entire cities, like a massive vacuum clean-
er, sucking up data from every type of mobile device the dirt 
box can sniff out.

The ACLU notes, “The result is that police gather 
the electronic serial numbers and other information about 
phones, as well as the direction and strength of each phone’s 
signal, allowing precise location tracking. Stingrays can also 
gather information about people’s communications, such 
as which phone numbers they call. Because we carry our 
cellphones with us virtually everywhere we go, stingrays 
can paint a precise picture of where we are and who we 
spend time with, including our location in a lover’s house, in 
a psychologist’s office or at a political protest.”

More Telco Chicanery 
 

Last month in this column, details of FCC enforce-
ment actions against crooked Telco operators led to millions 
of dollars in fines. This month two more companies are 
exposed by investigations from the FCC’s Enforcement Bu-
reau. According to a press release from October 24:

“The FCC intends to fine TerraCom, Inc., and YourTel 
America, Inc. $10 million for several violations of laws 
protecting the privacy of phone customers’ personal infor-
mation.

“According to an investigation by the Enforcement 

Bureau, TerraCom and YourTel apparently stored Social 
Security numbers, names, addresses, driver’s licenses, and 
other sensitive information belonging to their customers on 
unprotected Internet servers that anyone in the world could 
access. The information was gathered to demonstrate eligi-
bility for the Lifeline program, which is a Universal Service 
Fund program that provides discounted phone services for 
low-income consumers. The companies allegedly breached 
the personal data of up to 300,000 consumers through their 
lax data security practices and exposed those consumers to 
identity theft and fraud. This is the Commission’s first data 
security case and the largest privacy action in the Commis-
sion’s history.

“‘Consumers trust that when phone companies ask for 
their Social Security number, driver’s license, and other per-
sonal information, these companies will not put that infor-
mation on the Internet or otherwise expose it to the world,’ 
said Travis LeBlanc, Chief of the FCC’s Enforcement 
Bureau. ‘When carriers break that trust, the Commission 
will take action to ensure that they are held accountable for 
unjust and unreasonable data security practices.’

“The Commission alleges that the carriers’ failure to 
reasonably secure their customers’ personal information 
violates the companies’ statutory duty under the Communi-
cations Act to protect that information, and also constitutes 
an unjust and unreasonable practice in violation of the Act, 
given that their data security practices lacked ‘even the most 
basic and readily available technologies and security fea-
tures and thus creates an unreasonable risk of unauthorized 
access.’

“This is the second major enforcement action the 
Commission has taken to protect consumer privacy in the 
last two months. In September, the Commission’s Enforce-
ment Bureau reached a $7.4 million settlement with Verizon 
to address the company’s unlawful marketing to two mil-
lion customers without their consent or notification of their 
privacy rights.”

One More Disney AM Station Sold

Radio World online reports that WFDF-AM, Farm-
ington Hills, Michigan, a suburb of Detroit, is being sold 
to religious broadcaster The Word Network for a reported 
$3 million. The station at 910 kHz is licensed for 50 kW 
daytime and 25 kW night in an 8-tower array. The station 
is one of 25 Radio Disney stations that the company earlier 
this year announced it would sell.

Cessna Enforcer Stationair fixed-wing single-engine aircraft, 
outfitted for surveillance. (Courtesy: Cessna) 

T S M
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This photo of Zenith Radio Corporation’s portable station WSAX / WJAZ, appeared in The Literary Digest November, 1924

The Radio Rovers of the 1920s
By John Schneider W9FGH

1922 was the year that radio broadcasting exploded 
across the American landscape like a thunder-

clap.  Americans discovered radio almost overnight, and 
were instantly enthralled at the possibility of hearing voices 
and music out of thin air. Prior to radio, the only mass media 
that existed were newspapers, silent films and phonograph 
records – and none of these were instantaneous. Now, you 
could hear a live orchestra from Pittsburgh, or children’s 
bedtime stories as they were being read in a studio in San 
Francisco.

Americans spent $60 million on radio sets and parts 
in 1922, and businessmen and hobbyists fed the radio craze 
by building hundreds of new broadcasting stations. Almost 
overnight, the radio spectrum was packed with signals from 
all around the country - the number of licensed stations went 
from 28 in January to 670 by the end of the year.

At first, all radio broadcasting stations were licensed 
by the Department of Commerce, who authorized stations 
in hundreds of cities around the country. But there were still 
many smaller cities and towns that did not yet have their 
own broadcast stations so, to serve these cities, a special 
class of “portable” station license was created. These por-
table stations were essentially complete radio stations on 
wheels. They would bring their equipment into cities that 

had no local radio service and set up temporary broadcast 
facilities to transmit special events and introduce people to 
the marvels of radio. Many companies used these stations as 
promotional vehicles – the radio manufacturers Grebe and 
Zenith both had portable traveling radio stations that went 
town to town promoting the sale of their radio sets.   

The Carrell Stations

Charles L. Carrell, a Chicago theatrical booking agent, 
was the biggest portable broadcasting entrepreneur in the 
country. At his peak, he had seven portable transmitters, 
each with its own license and call sign, traveling around the 
Midwest broadcasting live from the local theater to promote 
his vaudeville theatrical engagements.

Carrell, who had an early fascination with radio, ac-
quired one of the very first portable stations, WBBZ (1390 
kHz) in Indianapolis. (The call sign was taken from an Indi-
anapolis promotional slogan – the “World’s Busiest Business 
Zone.”) Carrell moved WBBZ to the Broadview Hotel in 
Wichita, where it broadcast his professional theatrical revues 
as well as local amateur talent. From there, it toured the 
Midwest with the Redpath Chautauqua circuit, broadcasting 
shows in every community where the vaudeville acts per-
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The Edison Electric Illuminating Company’s portable radio station WTAT broadcasts 
from aboard a ship. (From the author’s collection)

formed.
With the success of WBBZ, Carrell 

soon licensed other portable stations: 
WHBL, WHBM, WIBJ, WIBM, WIBW 
and WKBG. They traveled to cities 
far and wide, usually in the spring and 
summer months when county fairs and 
local festivals were at their peak. 

New England Portable Stations

The Edison Electric Illuminat-
ing Company in Boston was a private 
electric utility founded by Thomas 
Edison. (In 1936, the company changed 
its name to Consolidated Edison.) It 
operated the Boston radio station WEEI 
(named for the company’s initials), 
and it also had a portable radio station, 
WTAT (1230 kHz, later WAAT) that 
traveled around New England, going 
to electric shows to demonstrate the 
labor-saving benefits of electric lights 
and appliances.

WTAT’s mission was “to give 
entertainment, music, and short talks by 
prominent people on electrical sub-
jects.” Its first broadcast took place at 
the Dedham Electrical Show in 1923.  
Edison staff members read news reports 
and performed musical numbers, and an 
Edison executive gave a speech titled, 
“Using Electricity in the Home.” Over 
the next few years, WTAT traveled 
around New England and even made a 
broadcast from a ship at sea.

Charles Messter, from Providence, 
Rhode Island, was another portable sta-
tion operator. He was a radio equipment 
retailer, and he built 50-watt WCBR in 
1924 to promote his products. Messter 
had a 200 foot long wire antenna that 
he would set up in temporary locations.   
He broadcast from Lynn’s Strand The-
atre in late May, and from the German 
Theatre in Roslindale in June. The 
station then went on the road, operating 
mostly in Eastern Massachusetts but on 
one occasion traveling as far north as 
Portland Maine.  Messter later returned 
to Rhode Island and broadcast from the 
Rocky Point Amusement Park.

At the same time as Messter ap-
plied for his portable station, his buddy 
Harold Dewing also applied and was 
given the call sign WCBS. (Station call 

letters were assigned sequentially in alphabetical order in those days.) However, 
finding limited commercial success for his station in New England, he took it on 
the road to the Midwest where he had successful showings in Danville and Spring-
field, Illinois.

The Zenith and Grebe Stations

A.H. Grebe and Co., Inc. was an early radio receiver manufacturer operated 
by Alfred H. Grebe in Richmond Hill, New York. To publicize its radio products, 
Grebe operated two New York area broadcast stations – WAHG (his initials) and 
WBOQ (Borough of Queens). (WAHG became WABC, which was bought by CBS 
and later became today’s WCBS.) Grebe also had licenses for two portable stations, 
both operating with 100 watts on 1270 kHz. WGMU was installed in a Lincoln 
sedan, while WRMU was installed on Alfred Grebe’s yacht, the MU-1. Grebe used 
the station to broadcast live boat races from 1924 to 1927. It appears to be the only 
maritime portable broadcast station ever to have legally operated in the United 
States.

In Chicago, the Zenith Corporation was another radio manufacturer that ac-
quired a portable station license to promote its products. The Zenith station WSAX 
(1120) was built on a one-ton truck chassis. It was originally built in 1924 to find 
the best location in the Chicago area where Zenith could locate its new radio sta-
tion (WJAZ). Afterwards, it continued to be used as a publicity vehicle for Zenith 
through 1926.

The station was completely self-contained and battery operated, with a 100-
watt transmitter, generator, portable 53 foot telescoping antenna masts, glass sides 
and lighted, including spotlights on the antenna masts. The audio control panel 
provided for the use of three microphones with 300 foot extension cables, allowing 
the truck to be parked outside of auditoriums to broadcast live concerts and events.

End of the Line

After 1925, interference among radio stations began to rise dramatically 
because too many stations had been allowed to operate. After a 1926 court rul-
ing invalidated the authority of the Department of Commerce to regulate radio, 
many stations decided to move to more favorable channels, which caused massive 
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The A.H. Grebe station WRMU broadcast live sailing races from the deck of Albert Grebe’s yacht, the “MU-1”, 1924-27. (From the 
author’s collection )

interference in the broadcast spectrum. The portable sta-
tions, which only added to the confusion. They increasingly 
became the target of complaints from the established fixed 
broadcasters, as a portable station could pop up anywhere in 
the country and interfere with nearby stations on the same or 
adjacent channel. There was now less need for such stations, 
they argued, because radio was more established and both 
the powerful network stations and local community stations 
could be heard in most places.

Finally, in 1927, Congress created the Federal Radio 
Commission and gave it a mandate to clean up the chaotic 
radio broadcasting frequencies. One of the first issues that the 
FRC tackled was the issue of the portable stations. It issued 
General Order no. 6, moving all portables to 1470 and 1490 
kHz, at the top of the band, and allowing a maximum opera-
tion period of 120 days in the spring and summer at no more 
than 100 watts of power.

Apparently that didn’t fully resolve the issue, so on May 
10, 1928, the Commission followed with its General Order 
No. 30, which stated: “It is hereby ordered by the Federal 
Radio Commission that no license or renewal or extension of 
existing licenses will be issued to portable broadcasting sta-
tions after July 1, 1928, and on that date all portable broad-
casting stations will cease operations.”

Finding a Home

As a result of the new rules, many portable stations sim-
ply went off the air after the 1928 deadline, but some of them 
were allowed to be converted into permanent stations located 
in under-served communities:

Harold Dewing’s station WCBS, settled in Springfield, 
Illinois. It later became WCVS when CBS wanted the call 
letters for its flagship station in New York. It’s now known 
as WFMB.

Charles Carrell took WHBM to East St. Louis, Illinois, 
at the invitation of the city’s Chamber of Commerce, who 
wanted a station of its own on the east side of the Mississip-
pi River. WHBM operated for a few months from the Lyric 
Theater, but it apparently didn’t meet everyone’s expecta-
tions as it had quietly ceased operations by the end of 1927.  
(A few years later, East St. Louis finally got its own station 
- WTMV.)

Four of Carrell’s other stations were more successful in 
finding permanent homes: WIBW landed in Topeka; WHBL 
went to Sheboygan; WBBZ ended up in Ponca City, Oklaho-
ma; and WIBM found a home in Jackson, Michigan.  All of 
these stations are still operated today under their original call 
signs.

Carrell, who had the most to lose because of the new 
ruling, challenged the decision with the FRC. When they 
reaffirmed their decision and refused his request for renewal 
of his licenses, he took the case to the District of Columbia 
Court of Appeals, which in 1929 upheld the FRC’s author-
ity to regulate spectrum and eliminate the portable stations.  
Carrell was ordered to pay the court costs. 

Epilogue

The portable broadcast stations represented a short-
lived but interesting class of broadcast station in the “Wild 
West” of early 1920s radio. They served a purpose at the 
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time, as they helped develop an interest in radio in the 
under-served small communities of the country, but they 
ceased to be necessary as broadcasting matured into a stable 
mass medium that required structure and stability.  
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Author’s regenerative receiver. No label, hand-made cabinet, same tubes as the Lafayette Explor-Air KT-135, but who made it? (Photo 
courtesy of the author) 

Mystery Regenerative Radio
By Rich Post KB8TAD

I spotted it an antique radio swap meet and was immedi-
ately drawn to it. From a distance, I thought it looked like 
a Lafayette Explor-Air KT-135 regenerative receiver. The 

back was open, but there were no labels or identifying marks 
or information on either the chassis or the front panel. It used 
the same tubes as the Lafayette, a 35W4 rectifier, a 50C5 
audio output tube, and a 12AT7 dual triode tube. That was 
no surprise since nearly all regenerative sets from the 1950s 
and 60s use those three tubes in a similar circuit, includ-
ing the Allied Knight-kit Space Spanner and the Heathkit 
GR-81. These inexpensive sets, mostly sold as kits, use one 
triode section of the 12AT7 as the regenerative detector and 
the other as an audio preamplifier. All of them cover both 
shortwave and the broadcast band and are band-switched as 
compared to the Knight-kit Ocean Hopper, which uses plug-
in coils.

But this radio had no name on it. The seller said he 
thought it was homebrew. The finely finished wood cabinet 
might have been custom-made, but seeing the silk-screened 
front panel, I doubted that the radio itself was homebrew. We 

settled on a fair price. It was in very good cosmetic appear-
ance, not needing much cleaning. At home I pulled the little 
chassis to check on the circuitry. It sure seemed like a Lafay-
ette KT-135. In fact, after I downloaded the KT-135 man-
ual from the BAMA manual site (1), I realized the circuit 
was identical to the KT-135 schematic as were many of the 
components. It had a neon pilot light that the Lafayette did 
not have, but it was otherwise a match. Could it have been 
a clone of the Lafayette or even a later version of that radio 
or perhaps a sample of some sort? I was on the hunt to find 
out if the radio was unique and, if not, what company sold 
it. Based on the wiring, which needed some improvement, 
I was convinced it was a kit, surmising that it may possibly 
have been a radio offered to schools for training. 

Repairs

With the Lafayette schematic, I proceeded to trouble-
shoot the radio. The Lafayette KT-135 is the only Lafayette 
shortwave radio that was “Made in USA” as listed in the 
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Mystery regen with Knight Space Spanner (bottom left), Knight Ocean Hopper (top left), Heathkit GR-81 (bottom right), and solid state 
Globe Patrol (top right). (Photo courtesy of the author)

book, “Shortwave Receivers Past and Present,” third edition 
by Fred Osterman. I assumed this radio, as a kit, was also 
“Made in USA,” likely of parts made in Japan and the USA. 
The three tubes were all “Perma Test” brand and made in Ja-
pan, but the electrolytic was made by Astron, a US company. 
All the other caps in the set were ceramic except one, a color 
striped “Black Beauty” from Sprague, another US company.

That capacitor type is now often called “black ugly” 
because it is prone to failure. I replaced the cap, but to my 
surprise it was in good condition. I decided to save it for 
someone insisting on using one in a tone circuit of a guitar 
amp where the cap will not see serious voltage and the possi-
bility of a bit of leakage would not affect the circuitry. I also 
replaced the 47K ohm resistor from B+ to the regeneration 
control, which had drifted high.

The biggest problem with the set turned out to be a 
band-switch with poor contacts. The switch that I suspect 
was sourced in Japan was enclosed in clear plastic. I had to 
thoroughly coat the backside of the switch with DeoxIT and 
place the radio on its face, letting gravity help overnight to 
get the DeoxIT to where it was needed.

After the repairs, the radio played quite well given its 
simple design, about as well as the very similar Knight-kit 
Space Spanner, which I had helped a junior high school 
friend build many years ago. 

But Who Sold It?

I placed a picture of the radio on my website and on 
the Antique Radio Forum asking if anyone recognized it or 
had one like it. Another collector had an identical one with 

a vinyl-covered cabinet, proof that the radio itself was not 
home-brew but the cabinet probably was. Like mine, it had 
no identification and like me, he did not know anything about 
the radio’s origin. Another response came from someone who 
thought it looked very much like one he had built in the mid-
1960s sourced from Burstein-Applebee, but he was not quite 
sure.

Burstein-Applebee was an electronics mail order com-
pany based in Kansas City and a competitor of Lafayette 
and Allied Radio. I assumed that the Burstein-Applebee 
connection was possible but wanted some proof such as an 
actual catalog ad. I contacted Tom W0EAJ who had worked 
for Burstein-Applebee for a number of years in their service 
department including as Denver Regional Service Manag-
er. Neither Tom nor some of his co-workers recognized the 
radio or found it in one of their catalogs. Tom also noted 
that Burstein-Applebee always put their BA logo on their 
products, mentioning that it was an “ego thing with Jerry 
Burstein.” Burstein-Applebee did sell a similar set, however.

A month or so after my inquiry, Scott WA9WFA sent me 
a catalog picture of a regenerative set from their 1967 catalog. 
The picture was very similar to my mystery radio but not an 
exact match. The front panel is somewhat different and had 
no pilot light, but it did have that very distinctive BA logo. I 
thought that the similarity might have explained the earlier 
identification of the radio as from Burstein-Applebee.

Nearly a year went by before Don WA1KVK saw the 
website picture and immediately identified the set as an 
Archer Globe Patrol sold by Radio Shack. I already had a 
transistorized Globe Patrol but had not known that Radio 
Shack had sold a tube version. He sent a picture of his radio 
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Radio Shack ‘Archer Globe Patrol’ is iden-
tical except it has a logo. (Photo courtesy 
of the author)

as proof. The tube-type Globe Patrol was indeed an exact 
copy of my mystery radio, except that his had the Archer 
Globe Patrol identification on the front panel, which mine 
did not. Don stated in his e-mail, “this radio provided a start 
for my twin brother and I to get into ham radio and helped 
kick start our careers in electronics!” He recalled building 
the kit when in the 5th or 6th grade, about 1964.

That ended my search for identification of the radio. I 
identified it on the website as a Radio Shack “Archer Globe 
Patrol,” speculating about the missing logo as possibly a 
manufacturer’s sample model or maybe from another dis-
tributor as yet unidentified.

Then in September 2014, I received an email from Carl 
KC5MT noting that he had built a kit from Burstein-Apple-
bee. He couldn’t pin the date but thought that it was 1964 
and definitely in the 1963 to 1965 timeframe. He no longer 
had the radio but did have the manual and asked if I would 
like a copy to which I replied, “Of course!”

The manual cover picture was finally the exact copy of 
my radio with no logo at all. Carl wrote, “That BA short-
wave kit was my first shortwave radio and my first kit. It got 
me started loving radios and eventually into ham radio. My 
wife has her ham license and all three of my (grown) kids 
have theirs also. It was a requirement my wife and I had 
with our kids before we furnished them with a car to drive 
so we could keep in touch with them. Ha! Of course that 

was back in the day before cell phones.”
So I am now ready to update my website regarding that 

radio for about the fourth time with it now positively identi-
fied as from Burstein-Applebee. Since the one pictured in the 
1967 BA catalog is similar but includes the BA logo, I am 
assuming that it is a later panel design but probably the same 
circuit.

Since both Burstein-Applebee and Radio Shack sold an 
identical radio with the same exact circuit as the Lafayette 
Explor-Air in the mid 1960s, I am assuming the same kit 
manufacturer was the source for all three distributors. New 
York based Lafayette Radio was likely the first distributor 
since the Explor-Air was offered as early as 1958. I have 
not yet identified the actual producer of the kits but sus-
pect production to have also been based in New York. The 
manual for the Burstein-Applebee radio only mentions BA 
once on the front cover in what looks like an added letter 
font. No mention of Burstein-Applebee is ever made inside 
the manual but the service department for the radio is an 
address in New York City. It’s not surprising that the service 
department of Kansas City based Burstein-Applebee did not 
know of the radio since service for the kit was directed to the 
New York address. The schematic in the manual is labeled as 
“ENG. M. R. Hersh.” Hersch also signed his initials on the 
pictorial diagrams.

1967 Burstein-Applebee regenerative 
receiver catalog picture. (Courtesy of the 
author)

MFJ-8100K regenerative receiver. (Cour-
tesy: MFJ Enterprises)

Below left: Homebrew regenerative set built by KB8TAD from the 1937 ARRL Handbook (left) with the National SW-3. 1937 ARRL 
homebrew (left) and National SW-3, top open. (Photos courtesy of the author)
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ACARA members building MFJ-8100K regenerative receiver kits. (Photo courtesy of the 
author)

Possible Connection

In similar fashion to the regener-
ative kit, Lafayette, Olson (in Akron, 
Ohio) and I believe also Burstein-Ap-
plebee, as electronics distributors, also 
sold a combination signal generator 
and signal tracer under their respective 
brands in the mid-1960s that was also 
sold directly by the Accurate Instru-
ment Company as model 153. Like the 
Explor-Air KT-135, the Lafayette ad for 
their version, model KT-208, proudly 
proclaims “Made in USA.” The Lafay-
ette schematic for that tracer/generator 
has a note that it was checked by “MH,” 
making me wonder if “MH” could be 
engineer M. R. Hersch. Accurate Instru-
ment was also based in New York City. 
I tried to find more about M. R. Hersch 
but have not been successful thus far 
so the connection remains tentative. 
However, I’m glad I now have both a 
manual and a positive identification of 
the mystery regenerative radio.

The Continuing Appeal

I suppose a good question might 
be why I was attracted to the radio in 
the first place. Regenerative radios 
appeal to me because of the relatively 
simple circuit that works quite well if 
operated by a skillful hand. Regenera-
tive sets date back to Edwin Armstrong 
as the inventor. His US Patent 1113149, 
for “Wireless receiving system,” was 
granted October 6, 1914, one hundred 
years ago. Like Armstrong’s first set, 
a little bit of the tube-amplified radio 
signal output is fed back to the tube’s 
input which is like holding a public ad-
dress microphone in front of its speaker 
resulting in a howl of positive feedback. 
That positive feedback squeal works 
at radio frequency circuits as well. 
By carefully controlling the amount 
of feedback just prior to the squeal, a 
regenerative circuit can develop tremen-
dous amplification and a narrow band-
width in a single triode, which enables 
listening to AM (amplitude modula-
tion). Just beyond the feedback squeal 
point, the set can also be used to listen 
to CW (Morse code) or SSB (single 

sideband).
These simple regenerative radio kits were built by many radio enthusiasts 

including Carl KC5MT, Don WA1KVK and his twin brother, and probably many 
TSM readers as well. Like Don and Carl, building these kits became a step-
ping-stone to further learning, to ham radio, and to rewarding careers.

Hams have been building homebrew and kit regenerative radios from just a 
few years after Armstrong’s invention to the present time. While my own first radio 
kit was a Heathkit superhet, I helped a friend build and test his Knight-kit Space 
Spanner. A few years ago, wanting an early regenerative radio experience, I gath-
ered parts and built one from the 1937 ARRL Handbook, including the punching 
of holes in the aluminum chassis and repurposing a wrinkle-finish cabinet. I was 
amazed at how well that vintage design performed with a proper antenna and even 
with a hank of wire. That experience led me to recently purchase at auction one of 
the most famous regenerative radios of all time, the National SW-3 designed by 
James Millen. 

Regenerative radio kits using modern components are still available today. 
Earlier this year, the Athens County (Ohio) Amateur Radio Association of which I 
am a member, decided on a group buy for kit building as a club education and con-
struction project. Coordinated by Carl N8VZ, eighteen model 8100K World Band 
SWL regenerative receiver kits were ordered from MFJ, and participating members 
built their individual kits at the same time during an evening work session.

Building, operating and listening to simple regenerative sets, whether old or 
new, brings back and renews some of the magic that drew so many of us to radio. 
Have you built and operated one?

Footnotes:

(1)Lafayette KT-135 manual link: 
http://bama.edebris.com/manuals/lafayett/kt135 

(2)Burstein-Applebee manual courtesy of KC5MT. Link is to KB8TAD’s dropbox
https://www.dropbox.com/s/xxnw5yhsfvvglz8/BA%20regen%20manual%20
%289%2C6%20Mb%29.pdf?dl=0
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Heathkit last generation cap testers, the IT-28 is flanked by two IT-11s (Photo courtesy of the author)

Testing Those Vintage Capacitors
By Rich Post KB8TAD

If you ask most radio restorers what is the part or parts 
most often in need of replacement, they will answer 
“capacitors.” It’s true. I have been repairing radios for 

over half a century, and I often had to deal with weak or dead 
tubes, but even then I had to replace some of the capaci-
tors. Today, those caps in tube radios are often themselves a 
half-century or older. Many antique radio enthusiasts in-
creasingly replace all the tubular capacitors in their sets with 
some even re-stuffing the shells of old capacitors with new 
caps since the new replacements are usually smaller.

The tubular capacitors are typically those waxy brown 
paper things that exude wax when they get warm. Various 
types of insulators were used as capacitor shells over the 
years. The worst type encountered is usually the Sprague 
tubular plastic “Black Beauty” caps, now derisively called 
“Black Uglies” or “Bumble-Bee Caps” due to the color code 
stripes used on those caps in similar manner to resistors.

Sealed mica caps are usually in good shape even after 
many years of service, but I have encountered an occasional 
bad one. There are also caps that look like mica caps with 
similar rectangular brown or black cases but are in reality 
just paper caps in a rectangular plastic shell. If it looks like a 
mica cap but is rated for a relatively high capacitance such as 
0.01 microfarads or higher, it is likely a paper cap in a shell 
similar to a mica cap.

My own approach to capacitor replacement is practical. 
I like to know what that cap is actually doing. What is its 
circuit function? What could happen to that circuit if the cap 
was leaky or shorted? How likely is it to short?

I immediately replace caps deemed “critical.” Critical 
includes any cap used in audio coupling (normally from 
the plate of one tube to the input grid of the next tube). Any 
leakage of the B+ voltage from the plate of the previous 
tube to the grid of the next tube will upset the bias of that 
next tube and cause it to draw too much current which could 
damage that tube or the output transformer if that tube is the 
audio output tube. If the excess current drawn by the tube 
is great enough, the power transformer itself could overheat 
and fail.

Another critical cap is any cap connected between the 
power line and the chassis. One of my first un-powered tests 
of any radio or electronic device is testing for any leakage 
between the power line plug and the chassis. If I find any 
readable level of resistance, even for several megohms with 
my meter on the highest range, I immediately check to see 
why. Often the line-to-chassis cap is the cause. I cut the line 
side of that cap and see if the problem goes away. If it does, 
I have found the cause and replace the cap with one rated 
for service as a Class “Y” cap. Class Y capacitors are the 
only suitable replacements where failure of the cap could 
lead to an electrical shock. Another type of safety capacitor 
is known as an “X” capacitor. An “X” cap is rated for use 
across the power line. Such caps can be found in AC-DC 
radios and three-way portable sets such as Zenith Transoce-
anics. An ordinary cap across the power line might heat up, 
short and cause a fire. An easy way to remember which is 
which is to think of the “X” in railroad crossing; you cross 
both rails. And “Y” rhymes with line and life.
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Leaky capacitors; the color banded tubular caps are ‘Black 
Beauty’ types, the three rectangular caps on the bottom made by 
the Micamold Company look like mica caps but are not. (Photo 
courtesy of the author)

Heathkit Catalog ad for the IT-11. (Photo courtesy of the author)

Caps in less critical circuitry are next on the list. I often 
replace any cap that sees high voltage. Tubes with screen grids 
such as the typical pentodes used in radio receiver RF and IF 
amplifiers often use a cap connected between chassis ground 
and the screen grid right at the screen grid resistor. That means 
high voltage on one side of the cap and chassis ground on the 
other; a recipe for failure if a cap is leaky. Any appreciable 
leakage will pull down the voltage on the screen grid, reduc-
ing the amplification of the tube. If the cap shorts, it will often 
take out the screen resistor. While not critical from a safety 
standpoint, a good screen grid cap is important for proper 
performance of the tube.

A cap in the AVC (Automatic Volume Control, also 
called AGC for Automatic Gain Control) is another cap I 
check closely because of the high-impedance nature of the cir-
cuit. A leaky AVC cap, while not critical, can reduce the AVC 
voltage causing distortion on stronger signals.

What about those caps that connect to low impedance 
points such as cathode bypass caps? Those caps are the least 
critical, and I often leave them in place on radios that I retain 
for my own use. Cathodes typically use a relatively low value 
resistor between the cathode and chassis. A leaky cap in that 
position would have to be a near short circuit to affect the per-
formance of the tube stage. In communication receivers, the 
RF gain control allows the user direct control of the relatively 
low voltage on cathodes in the RF and IF stages. A slightly 
leaky cathode cap would generally have no impact on perfor-
mance. I often leave original caps in other low impedance and 
low voltage circuitry as well. For example, the Hammarlund 
HQ-129 receiver has a cap across the 6-ohm speaker line. I 
could not think of any logical reason to replace it.

What about Mica and Ceramic Caps? 

Mica and ceramic caps seldom fail. I recently restored 
both a National NC-183 receiver and its successor, the NC-
183D. I replaced all the caps in the NC-183, but the NC-183D 
used a large proportion of ceramic caps, none of which needed 

to be replaced.
How do you test a cap such as a mica, ceramic and 

even a tubular cap?
Tube-era capacitor testers can be used to check both 

capacitance and the more important test, leakage. The actual 
capacitance value is relatively easy to measure using mod-
ern better quality digital voltmeters such as from Fluke or 
my cheap favorite, the Centech P37772 sold by Harbor 
Freight for about $22 on sale. I found the Centech to rival 
my expensive Sencore Z-meter, model LC-75 in accurately 
reading capacitance as long as the capacitors were not leaky.

Older tubular and ceramic capacitors often had value 
tolerances of plus or minus 20% or more even when new 
with no noticeable effect on the circuits. The real problem 
with capacitors in the radios we repair and restore is leakage.

A capacitor with leakage looks to a circuit as a ca-
pacitor in parallel with a resistor. A capacitor is designed 
to block all DC (direct current) voltage up to its rating. A 
capacitor such as a critical audio coupling capacitor is used 
to pass the audio signal, which is AC (alternating at audio 
frequencies) from one tube’s plate to the next tube’s input 
grid. We just want that AC signal passed to the grid, not any 
of the high voltage DC present on the previous tube’s plate. 

Using Cap Testers from the Tube Era

I have created several web pages (1) which detail the 
restoration and the advantages and weaknesses of several 
brands and models of popular capacitor analyzers used by 
service shops during the tube era including the Sprague 
TO-x series, one model from Lafayette Radio, and kit cap 
testers from Eico, Heathkit, and Allied Knight-kit. Of the 
low-priced testers, my favorite design is the last generation 
sold by Heathkit, the IT-11 and later the IT-28. Those two kit 
models use the same circuit and differ primarily in appear-
ance. Compared to its competitors, the IT-11 and 28 use a 
much lower bridge voltage, have adjustable leakage detec-
tion settings, and are somewhat safer than most other cap 



December  2014  The Spectrum Monitor  21 

Checking the Centech meter by measuring a 1% capacitor (left). Testing the value of a 0.01 uF cap. Now to find a cap that reads a bit 
high for a parallel pair (right). (Photos courtesy of the author)

testers of the era with refinements such as a switch setting 
between the capacitance bridge and the leakage setting that 
dumps the charge of the capacitor being tested into a 10K 
ohm resistor. Nobody needs three of these, do they?

I already had a nice IT-11 and an IT-28 but recently 
found another IT-11 at a hamfest. It was priced at $20, about 
the going price for the good 6E5 eye tube inside the set. It 
was missing the lever knobs but I had some fader control 
knobs that would fit. I did the usual unpowered safety tests 
including checking for any leakage from the line plug to 
chassis and an ohms test of the B+ line to chassis for any 
evidence of damage or low resistance. Then I applied a bit of 
DeoxIT cleaner to the switches and the tube pins.

Powering it up slowly while checking current draw 
found it not working. The 6AX4 rectifier was not lighting. 
Both tubes in the tester are mounted horizontally. That 
often causes the 6AX4 to become partly unseated from its 
socket. Wiggling the tube caused it to light up and the tester 
showed signs of life. I unplugged the set and crimped the 
socket connections of the 6AX4 for a more secure hold on 
the tube. After another slow power up the cap tester came to 
life showing a maximum DC test voltage of 639, about 6% 
higher than the design maximum of 600. The extra voltage 
made sense since my line voltage is also higher than what 
Heathkit had specified. The various high voltage steps for the 
voltage control were also somewhat higher by roughly the 
same proportion, leading to the conclusion that the resistor 
dividers for the voltage settings were in good condition. I 
could add an additional resistor between the high voltage 
source and the top end of the resistor divider chain to re-
duce the high voltage closer to the expected 600. I ended up 
adding a 6800-ohm resistor to account for the higher line 
voltage. The stepped voltages were then within about 2% of 
what was expected.

The other function of the tester, to measure the value of 
an unknown cap, was off considerably depending upon the 
range. That was not a surprise. The accuracy of the bridge 
function is dependent upon the accuracy of the capacitors 
used as standards. Those standard caps are 200 pF (picoFar-
ads), 0.02 uF (microFarads), and 2 uF. The same three values 
are used in nearly every other tube-era cap tester.

Leakage of the standard caps will impair the accuracy 

of the bridge capacitance function. The 2 uF standard cap 
found in the Heathkit was obviously a replacement consist-
ing of a 1.5 uF in parallel with a 0.47 uF wrapped together 
in friction tape. I replaced them with a selected pair of 1 
uF caps in parallel. The pair together measured well within 
1% of the 2 uF value. The 0.02 uF standard that I removed 
from the Heathkit was also a replacement consisting of a 
pair of 43000 pF caps wired in series for a net capacitance 
of 21500 pFs. One of those two caps had shorted. It is more 
difficult to locate a 0.02 uF cap since modern caps close 
to that value are now typically sized at 0.022 uF. Having a 
good-sized stash of new 0.01 uF caps allowed me to care-
fully select a pair of those caps, one that measured at 9900 
pF and another at 10100 pF. In parallel they added up near 
perfectly to 0.02 uF..

With those replacements, the cap tester measured 
capacitance quite accurately when at or near the center of 
its range. I have a special cap that is marked 0.0435 uF 
with a tolerance of + or - 1%. My Sencore LC-75 measured 
it at 0.0436 and the Harbor Freight digital meter showed 
it at 0.0434, so it was obviously within 1%. The Heathkit 
measured it at 0.042 and a bit, which is about as precise as 
the instrument can get. At the more extreme ranges of the 
bridge scale, away from the center of the scale, the preci-
sion drops off rapidly.

However as already noted the best use of tube-era cap 
testers is leakage measurement. The Heathkit IT-11, unlike 
the Eico, Knight, and earlier Heathkit models has three 
internal adjustable controls to set maximums for leakage 
for three different types of capacitors. The Heathkit manual 
recommends 2 uA (microamps) to close the eye-tube for 
mica, ceramic and regular tubular caps. It also recommends 
a 15 uA leakage maximum setting for small electrolytics of 
the transistor era and a 2 mA (milliamps) setting for other 
electrolytics. The kit included a couple of extra resistors, 
which enable fairly accurate adjustment of those leakage 
settings. The adjustment procedure is detailed in the manu-
al. I have repeated the adjustment procedure on a webpage 
(2) since Heathkit manuals are sometimes hard to locate on 
the Web due to copyright claims.

There are several differences between the Heathkit 
IT-11 and the later IT-28, which make the later IT-28 a 
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The Sencore LC-75 Z-meter verifies the 0.02 uF standard cap 
(A parallel pair of 0.01 uF caps measuring 20,000 pF). (Photo 
courtesy of the author)

A parallel pair of 1 uF caps is already inside this Heathkit IT-11 
and a parallel pair of 0.01 uF caps (bottom of picture) is waiting 
to be installed. (Photo courtesy of the author)

bit more desirable. The IT-28 has a tube clamp to keep the 
6AX4 in place. It also uses a 3-wire grounded power cord. 
The capacitor standards are better quality caps that are likely 
still useful. My IT-28 just needed its switches, controls and 
tube pins cleaned with DeoxIT contact cleaner.

The Heathkit IT-11 and 28 can also be used to compare 
values of an inductor, resistor, or capacitor to an external 
standard. I have found that comparison capability very useful 
for determining the value of an unknown power supply 
choke by simply comparing the unknown to a choke of 
known value. The bridge control provides the ratio between 
the known and the unknown. The same connections can also 
be used to determine turns ratio of a laminated transformer 
such as an interstage or power transformer or to directly 
compare a couple of capacitors or resistors. The Heathkit 
uses an internal 12 volts of AC at 60 Hertz for the signal 
source for the bridge function. However, another feature that 
is unique to these Heathkit models is the ability to use an 
external signal source such as a function generator at fre-
quencies up to 10 kHz to more accurately compare the value 
of components such as small inductors. All of these features 
add up to why I consider the IT-11 and 28 as “best buys” 
when new in 1961 to 1968 (the IT-11) and 1968 to 1977 (the 
IT-28). Both are still highly desirable pieces worth restoring 
and using.

As with all capacitor testers, safety is of the utmost 
importance. All tube-era cap testers as well as my Sencore 
LC-75, and its very expensive newer relatives, obviously use 
high voltage to test caps. Of course, all of us who restore an-
tique radios and test equipment have learned to respect high 
voltage. The Heathkit IT-11 and 28 do not have the built-in 
hazard of most other kit cap testers which use a high volt-
age supply that places a high NEGATIVE potential between 
the negative cap test terminal and the tester chassis. That is 
dangerous when dealing with metal shell electrolytics since a 
potential of up to 500 volts can exist between the tester chas-
sis and the capacitor’s aluminum shell. A friend was testing 
an electrolytic cap still mounted on a radio chassis using 
one of the other cap testers, an Eico 950B. He was surprised 

by the serious voltage between the tester case and the radio 
chassis and thankfully survived the surprise. By contrast, the 
Heathkit IT-11 and 28 circuit has the B- hard wired to the 
tester chassis, avoiding that potential “gotcha.” 

Measuring Leakage Directly

What if you don’t have an old cap tester or a nice but 
expensive Sencore Z meter? Is it possible to measure leakage 
directly? The answer is, yes, because in measuring leakage, 
we are basically dealing with resistance. That resistance is 
somewhat voltage dependent so we have to measure current 
flow caused by that resistance at the capacitor’s working 
voltage. That means we need a variable high-voltage DC 
power supply and a meter that reads in microamperes. A 
tubular, ceramic, or mica capacitor should not exceed 2 
microamps of leakage according to Heathkit. Measuring the 
microamperes of leakage directly tells us even more than a 
good-bad arbitrary number.

The Meter You Have, but Didn’t Know it Could Measure 
Microamperes

A typical digital voltmeter has a constant input imped-
ance. Most of the better digital meters have a 10 megohm 
input impedance. With a constant 10 megohm input imped-
ance, that means when we measure voltage, every volt indi-
cated on the meter is actually one-tenth of a microampere. 
The cheapest Harbor Freight meter, sometimes given away 
free with a coupon, has an input impedance of only 1 meg-
ohm. That means we can use its DC voltage scale as a direct 
indication of microamperes. Measuring capacitor leakage in 
microamperes is as simple as putting that cheap meter on its 
DC voltage scale in series with a capacitor fed by high volt-
age DC. Every volt indicated is actually a microamp of leak-
age. I start with the 1000 volt DC scale. If the cheap meter in 
series with the capacitor reads a voltage higher than 2 volts 
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Directly measuring leakage of a ‘Black Beauty’ cap at 200 volts. 
Leakage is 23 microamperes. The power supply is a Heathkit PS-
4. (Photo courtesy of the author)

Reforming two sections of a New Old Stock electrolytic. After just 
a few minutes the leakage is already down to half a milliampere, a 
good cap. (Photo courtesy of the author)

after the capacitor has charged up, then you have verified 
that it is leaky, according the Heathkit standards. By apply-
ing the full capacitor working voltage, you can determine the 
exact microampere leakage by simply reading the voltage on 
the meter, something you cannot do with a regular cap tester. 
Even if the cap is completely shorted, your “microammeter” 
will simply read the full supply voltage.

I use a second meter across the actual adjustable DC 
voltage source not only to monitor the high voltage to accu-
rately raise it to the cap working voltage but also to act as a 
clear reminder to me to keep my fingers away! After shutting 
down the power source, I use that same meter to make sure 
the power supply and the cap are discharged after testing be-
cause a good cap can retain a high voltage DC charge. If you 
use a homebrew high voltage supply made variable by, for 
example, a variac, be sure to include a good bleeder resistor 
to drop the voltage quickly after shutting off the supply and 
verifying zero voltage with that second meter. 

What about Electrolytic Caps?

All electrolytics exhibit at least some small amount of 
leakage even when new. After having been idle for a long 
time, an electrolytic will exhibit a fairly large leakage until 
its aluminum oxide insulator is reformed by electro-chemical 
action. 

Testing of electrolytics is best done using one of the 
tube-era testers. Again my favorite kit cap tester is the Heath 
IT-11 and 28 because of the selector switch, which discharg-
es an electrolytic through a 10K ohm resistor and the rela-
tively accurate repeatable voltage selector settings.

In the absence of a cap tester, it is possible to set up a 
similar scheme for testing leakage and for reforming of an 
electrolytic capacitor using an external variable power sup-
ply. A series resistor should be used to limit the maximum 
current to a safe limit of just a few mA (milliamperes). The 

first Heathkit cap tester, model C-1 and the early Eico model 
950 each used a circuit consisting of just two resistors and a 
neon bulb to do exactly that. A neon bulb such as an NE-51 
lights at about 55 volts. In the early Heath circuit, a 30K 
ohm 1 watt resistor limits the current to the electrolytic. That 
resistor is bridged by a 100K-ohm, half-watt, second resistor 
in series with an NE-51 neon bulb. A current of 2 mA would 
cause a 60-volt drop across that 30K resistor causing the neon 
bulb to light up whenever 2 mA or more current flowed in the 
circuit.

That early Heathkit tester could be used to reform an 
electrolytic using that simple circuit by adjusting the volt-
age control upward until 2 mA current or a bit more caused 
the neon bulb to light up. As the cap reformed, the current 
draw would drop below 2 mA and the neon bulb would go 
out. Then the technician would advance the voltage control 
to again light the neon bulb and continue the process. If the 
neon bulb remained lit at any voltage up to the operating 
voltage of the electrolytic, the cap would not reform at a final 
current of less than 2 mA and was considered defective.

A digital meter can also be used across the 30K ohm 
series resistor in place of the neon bulb and its resistor, 
keeping the voltage reading to a maximum of 60 to 90 volts 
so the current limit is about 2 to 3 mA in a similar scheme to 
slowly increase the reforming voltage. I suggest using at least 
a 5 watt 30K resistor. Again, be sure to use a good bleeder 
resistor on the variable power supply. When reforming an 
electrolytic for longer periods of time, I use a plastic jar to 
contain the cap to keep my fingers from straying near cap 
connections.

It is also possible to directly set a digital meter on its 
milliampere scale and place it in series with the 30K resistor 
and the electrolytic cap to read the actual reforming current. 
After reforming, assuming a 500 volt maximum charge, the 
30K ohm resistor will limit maximum discharge current to 
about 17 mA which will show up as a negative mA reading 



24  The Spectrum Monitor  December  2014

Using the IT-11 comparator function. A Triad 10 Henry choke 
is used as an external standard. An inductance ratio of 2 to 1 
confirms the unknown choke to be 20 Henry. (Photo courtesy of 
the author)

on the digital meter. Again, use a second meter to verify that 
the capacitor has discharged.

Restoring and using a piece of test gear from catalogs 
that I pored over as a kid is as much fun for me as restoring 
and using an antique radio. I suppose it’s the love of solving 
problems. Troubleshooting old gear is like cracking puzzles, 
it’s mind versus machine. The learning that takes place and 
the understanding of the circuits and components that go 
with that repair and restoration is a rewarding part of the 
hobby, at least for me. 

Footnotes:
(1) Some Knight, Eico, Lafayette, and Heathkit cap testers 
I have repaired and reviewed can be found at: http://www. T S M

ohio.edu/people/postr/bapix/CapChkr2.htm 

(2) Heathkit IT-11 and IT-28 calibration procedure: http://
www.ohio.edu/people/postr/bapix/HeathCap.htm

Online source for the Heathkit IT-11 partial manual. The 
content also applies to the IT-28: 
http://tubularelectronics.com/Heath_Manual_Collection/
Heath_Manuals_IT-NE/IT-11/IT-11.pdf 

Heathkit IT-28 schematic source: 
http://tubularelectronics.com/Heath_Manual_Collection/
Heath_Manuals_IT-NE/IT-28/it-28.bmp

Heathkit IT-28 chassis showing the three leakage level adjust-
ment pots (upper left side of chassis). (Photo courtesy of the 
Author)
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I have very vivid memories, even today, of being in kin-
dergarten the day after Sputnik was launched in Octo-
ber, 1957, by the Union of Soviet Socialist Republics 

(USSR). The U.S. had a wobbly space program and panic 
had swept over the country. A group of teachers and school 
administrators were going through the school, visiting every 
class, urging us to study and work hard in order to catch up 
with the Russians.

I understood what Sputnik was, but as a kindergärtner, 
it was hard for me to imagine what I was going to do about 
it. What I really remember most vividly, however, was the 
absolute fear in their faces. At the time, the smallest atomic 
bomb weighed close to 10,000 pounds, so even though the 
184-pound Sputnik posed no threat to anyone, they were cer-
tain that the “real thing” would be raining down on our heads 
before we knew it.

What followed, of course, was the biggest arms race 
the world had ever seen, with each side attempting to outdo 
the other in terms of nuclear superiority. More powerful, 
longer range ICBM’s that could strike anywhere with little 
notice were being made smaller and hidden in underground 
silos, and eventually in submarines. For more than 35 years, 
the Strategic Air Command (SAC) had nuclear armed B-52s 
circling just outside of Soviet airspace, ready to go in at a 
moment’s notice. There was the constant fear of nuclear war, 

and it wasn’t imaginary.
Both sides really did have the capability to destroy 

themselves and the rest of the world in the process. It’s hard 
to express to someone who was not there at the time, what 
it was like to have to live with that kind of daily fear. There 
were signs posted prominently on buildings directing us to the 
nearest fall out shelter. Sears even had a small do-it-yourself 
bomb shelter that could be buried in a back yard. Radios had 
little icons on the dial where we could tune for instructions in 
the event of a nuclear attack. Civil Defense preparedness tips 
were on TV, showing us what supplies to keep in our base-
ments and there were many air raid drills at school.

While I have no nostalgia for the Cold War, it is a very 
important part of world history and must not be forgotten, to 
ensure it never happens again. This is the mission of The Cold 
War Museum: to educate, research and preserve history from 
the confrontations between East and West from the end of 
WWII, through the dissolution of the former USSR. 

Museum Finds a Home

Formerly a traveling exhibit, the museum now has 
a permanent location at Vint Hill Farms Station (VHFS), 
Virginia, a 695-acre former Army communications base near 
Washington, D.C. According to the museum’s Executive 

Left: Paper tape readers at Vint Hill 
listening station. Above: Magnifying 
glass looks at Corona satellite display 
with actual film taken via satellite over 
Washington, DC.

Vint Hill Farms: Cold War Museum Traces History of 
Cutting-edge Communications

By Cory Koral K2WV
(All graphics courtesy of Gary Morgan, Founding Member, The Cold War Museum)
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Left: Rare picture of a radio operator at Vint Hill Farms Station. Center: Photo of the SIGSALY system in operation. Built by Bell 
Telephone, the system allowed scrambled voice communications between President Roosevelt and Winston Churchill using HF radio. 
The system used a unique key to scramble the voice—16-inch records played on turntables, one on the sending end and one on the re-
ceiving end. A record held 12 minutes of music. Vint Hill Farm Station had an HF radio center and shop to produce the records needed 
to operate the system. Right: Old barracks at Vint Hills Farm listening station.

Director, Jason Hall, the land was owned by a ham operator 
who boasted of the signals he was receiving there. Further 
investigation revealed the presence of a large quantity of iron 
oxide in the soil.

The military took an interest and in 1942 established 
the Army’s Signals Intelligence Service (SIS) there, which 
figured prominently in intelligence gathering during WWII. 
VHFS was not just a listening post, but also a cryptogra-
phy school, similar to Bletchley Park, the top-secret British 
code-breaking department that eventually broke the Enigma 
code.

The Cold War started at the end of WWII in Europe, 
where, following the defeat of Germany, two superpowers 
remained—the US and USSR. A constant jockeying for pow-
er between the two led to the division of Europe into Western 
allied countries and the Eastern Bloc.

By 1959, tensions in Europe eventually led to a high 
level meeting between President Kennedy and the USSR’s 
Premier Khrushchev, who agreed to continue their dialog at 
a summit in Paris in May of 1960. Unfortunately, on May 
1, 1960 Francis Gary Powers’ U-2 spy-plane was shot down 
over the Soviet Union, ramping tensions back up again.

Before nuclear weapons, a confrontation like this could 

have easily started a war, but now war between the two super 
powers would be suicidal. This concept, known as MAD 
(Mutually Assured Destruction) fueled the cold war. Actual 
combat was replaced by a combination of espionage and 
political maneuvering, and VHFS figured prominently in the 
former.

After WWII, VHFS became the first field station of the 
Army Security Agency, a department of NSA, and was able 
to intercept and decode highly encrypted Soviet diplomatic 
and military communications sent over FISH teleprinters. 
FISH was a Teletype stream cipher first used during WWII 
when German forces went beyond areas where secure land-
line communications were possible.

The situation in divided Europe and Berlin was only 
one of many such confrontations between East and West 
during the Cold War. There was the Korean War (1950-53) 
and the Suez Crisis (1956) before it, but the worst was the 
Cuban Missile Crisis in October of 1962. The U.S. had 
deployed nuclear missiles in Turkey and Italy aimed at 
the Moscow and had attempted to invade Cuba, a satellite 
country of the Soviet Union. In retaliation, the Soviet Union 
deployed it’s own ICBM’s in Cuba, only 90 miles from the 
U.S. The U.S. countered by blockading Cuba, and the stage 

None of the actual radio equipment from the Vint Hill station is on display. However, Teletype systems in the radio room (left) are from 
the period of the Cold War. And, the radio room at the Cold War Museum (right) features Collins and Hammerlund receivers also from 
the period.
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Left: Cold War Museum Curator, John DePerro, at the U2 exhibit. Center: Vint Hill Farms “barn” as it is today. Right: Civil Defense 
radio console, connected via pushbuttons to the White House, FBI, the power company and other state and federal agencies.

was set for an all-out nuclear war.
During this 13-day crisis, several incidents occurred 

that could have been the flashpoint—several Soviet ships 
attempted to run the blockade and a U.S. U-2 spy plane was 
shot down over Cuba. People who never went to church were 
there, on their knees, praying. Fortunately, President Kenne-
dy and Premier Khrushchev were able to negotiate a peaceful 
resolution to the crisis, but it is widely acknowledged that 
this was the closest the world ever came to an all out nuclear 
war.

Little remains at VHFS of the original, extensive and 
highly classified radio equipment and antennas that were 
used to monitor and intercept foreign communications. 
However, if you want a good look at a vast assortment of spy 
radio equipment from the cold war, go to Cold War Radio 
(http://coldwarradio.com/html/radios/html), Cold War 
Clandestine Equipment (www.campx.ca/ColdWarClandes-
tine.html) and http://militaryradio.com/spyradio.

The GRA-71 Burst Transmission Unit, for example, 
shows how innovative techniques came into gathering intelli-
gence. An agent in the field would record a CW transmission 
on it and then transmit the recording at 300 wpm to avoid 
detection. As crude as these radios are compared to our mod-
ern equipment, they were highly effective in obtaining much 
needed intelligence, and there are people today dedicated to 
preserving these units.

In 1959, the Corona* spy satellite program began and 
was accelerated after the shooting down of Francis Gary 
Powers’ U-2. It seems hard to believe that these early satel-
lites actually dropped film canisters from orbit, which were 
picked up by aircraft in midair as they drifted down in their 
parachutes! As you can imagine, high failure rates accom-
panied these early efforts to obtain intelligence from space. 
Eventually, satellites proved a much more efficient and 
accurate means of gathering intelligence than most ground 
based systems, and by 1973, the mission of VHFS changed 
to research, development and support of intelligence and 
electronic warfare for the military.

VHFS was formally closed Sept. 30, 1997 and pur-

chased by the Virginia State Vint Hill Farms Economic De-
velopment Authority. It is now the home of various engineer-
ing and technology companies, two FAA air traffic facilities, 
a vineyard and The Cold War Museum, which has over $3 
million worth of Cold War artifacts.

The museum was founded in 1996 by John C. Welch and 
Francis Gary Powers, Jr., son of the pilot of the downed U-2, 
now deceased. Interestingly, the Honorary Board of Directors 
also includes Dr. Sergei Khrushchev, son of Premier Khrush-
chev, and David Eisenhower, grandson of President Dwight 
Eisenhower as well as many former military officers who 
know the Cold War well.

The museum is open Saturdays from Noon until 2 pm 
and is located at 7172 Lineweaver Road, Warrenton, Virgin-
ia 20187, across from the Covert Cafe. Visit the Cold War 
Museum on line at http://www.coldwar.org, email contact: 
membership@coldwar.org

After your tour of the Cold War Museum, stop at the Covert Cafe 
across the street; trench coat, slouch hat and sunglasses optional.

T S M

*For more on the Corona program see MT May 2012 cover story, 
“Amateur Radio’s Very First Satellite, the Amazing Story of OS-
CAR-1,” by Keith Baker KB1SF/VA3KSF 

http://coldwarradio.com/html/radios/html
www.campx.ca/ColdWarClandestine.html
www.campx.ca/ColdWarClandestine.html
http://militaryradio.com/spyradio
http://www.coldwar.org
mailto:membership@coldwar.org
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Old Time Radio Lives Today
By Ken Reitz KS4ZR

Anyone who has a radio from the “golden days of 
radio,” that time from the 1930s through the 1950s, 
has more than a little nostalgia for the period. Just 

seeing these old sets playing brings back memories of lis-
tening to the programming of that era to many TSM read-
ers; Gunsmoke, Have Gun Will Travel, Dragnet, and many 
more. But, turning these old AM sets on and tuning around 
the band today quickly snaps us back to reality. Aside from 
play-by-play sports, a staple even in radio’s Golden Age, 
programming is largely limited to endless call-in talk shows.

The reason it was the Golden Age of Radio is that AM 
radio was king of all media, and programming was the big 
draw: Drama, sports, game shows, talent shows, detective 
shows, kids shows; pretty much what TV is today. It had no 
competition in the field of free entertainment.

The other advantage AM radio had, certainly over TV 
or online entertainment today, was that it was easy to build 
a radio to tune in. Ma’s breadboard, a little wire scavenged 
from an old appliance, a couple bucks worth of stuff you 
didn’t have around the house (tubes, sockets, tuning capac-
itors) and you were ready to tune in. Try scavenging parts 
around the house today to build a TV for digital reception or 
to connect to the Internet.

Today, it’s easy to find a good working AM radio at flea 
markets, junk shops, and yard sales for under five dollars. 
You can even find them for free in the trash. Go to your 
nearby Goodwill Store or Salvation Army store and you’ll 

see what I mean. There’s nothing nostalgic about a modern 
AM radio, and if one sells for over $5 it’s because it also has 
FM band.

Wouldn’t it be nice if you could have an old time radio 
that actually played vintage radio shows? Well, you can, and 
there are several ways to make it happen, some a little more 
expensive than others.

The easiest is with a Wi-Fi radio, such as Grace Digital’s 
Victoria, which looks like a vintage radio. Once it’s registered 
and connected wirelessly to your home router, you can start 
streaming any of the sources listed below.

If you’re using one of Crosley Radio’s vintage-looking 
AM/FM radios, all you need is a Part-15 FM transmitter, 
such as C.Crane’s Digital FM Transmitter-2 ($60), which 
puts out 250 mW, good enough to be heard all around the 
house. Take the audio output from your desktop/laptop, or 
other device streaming vintage radio programs, and plug 
it into the transmitter, set the output level so that it’s not 
overdriving the audio (a red LED on the transmitter will 
light when that happens), tune to an open FM frequency and 
you’re done.

With the Crosley CR31 you can use a cassette adapter 
to take streaming audio from your desktop or laptop and play 
it through the radio. On the CR31, the radio switches to the 
cassette source when a cassette device in inserted. You can 
find a cassette adapter for under $5 at Walmart.

It’s harder to use a real vintage AM radio because Part-

Left: Crosley Companion CR31 ($60) vintage-looking analog tuned AM/FM radio with cassette slot (you remember those, don’t you?), 
and one 4-inch speaker. No CD or auxiliary input, but you can use the cassette slot with a cassette audio adapter to play streaming au-
dio through the set. AM listening on both Crosley models will be improved with the use of an AM loop antenna. Right: Crosley Cathe-
dral Paprika CR32CD ($110) analog-tuned AM/FM vintage-looking radio has CD tray and headphone jack. You’ll need an AM or FM 
Part-15 transmitter to send online audio streams to this radio. Features 2 3-inch speakers and FM antenna pigtail. (Courtesy: Crosley 
Radio www.crosleyradio.com)

http://www.ccrane.com/FM-Transmitters
http://www.ccrane.com/FM-Transmitters
http://www.crosleyradio.com/Radios


December  2014  The Spectrum Monitor  29 

Vintage-inspired Grace Victoria WiFi radio ($193). Forget about 
AM or FM, this is a Wi-Fi only radio that’s made to look like a 
vintage radio and made to order for streaming OTR program-
ming. All you need is a home router and a connection to the 
Internet. (Grace Digital)

Kaito AN-200 tunable passive AM loop antenna ($25 on Amazon.
com), the best way to improve AM reception on almost any AM 
radio. The loop is tuned by rotating a tuning capacitor on the 
front so that it matches the tuning of the AM radio. Position the 
loop around the radio for best reception. Rotating the loop in one 
direction or another helps null out competing stations on the same 
frequency. Forget about flimsy, non-tunable loops that often come 
with AM radios, they are nothing compared to a tunable loop. 
(Courtesy: Amazon.com)15 AM transmitters are harder to find. Ramsey Electronics 

make one in kit form with 100 mW output, good enough to 
be heard around the house. After you put it together, feed 
streaming audio from any one of the online vintage radio 
program sources below into the audio input and set the 
transmitter to an open AM frequency. It will be harder too 
with AM because you’ll have to overcome general household 
interference and other “unintentional radiators” on the band.

OTR on the Web

As you’ll see from the list below, Old Time Radio is 
very popular, and not just with those from an older genera-
tion. Young people are finding the drama and science fiction 
captivating for the same reason people of all ages did when 
OTR was new; the programming excites the imagination and 
turns the voices, music and sound effects into the proverbial 
“theater of the mind.” What’s not to like?

One reason that the programming is found in so many 
places is that it’s free. The copyright on these performanc-
es ran out years ago, allowing reproduction by any means. 
Long before the Internet, OTR programming was packaged 
on cassettes and later CDs and sold through mail order com-
panies specializing in OTR programming.

With the advent of satellite broadcasting, Yesterday 
USA was the first radio “superstation” to program all-OTR 
all the time, that was in 1983. Originally, downlinked via 
an audio subcarrier on C-band satellite and originating from 
Richardson, Texas, YUSA gave its signal away for free to 
veteran’s hospitals across the US. It was also widely distrib-
uted on cable-TV and carried on some non-commercial FM 
radio stations. This went on for over 25 years. Then, with the 
collapse of the economy in 2008, YUSA lost its satellite feed 
and went 100 percent online.

Now there are many sources on the Web for OTR, but 
YUSA maintains its “vintage radio program schedule” with 

a variety of shows from all across the entertainment spectrum 
and across the whole period from the 1930s to the early 1960s 
when the last radio dramas left the air.

One thing that all have in common is that they are lis-
tener supported; without donations, they can’t maintain their 
webcasts. So, if you find that you are listening more and en-
joying it more, consider clicking on their “donations” button 
and help keep OTR alive on the Web. Below are several of 
online, satellite and over-the-air sources for OTR radio pro-
gramming. It’s a unique and enduring form of entertainment 
that’s worth listening to.

Internet Archives

Internet Archives is the home of an unbelievably large 
collection of OTR programs; in fact, 2,366 programs. The 
week that this is written, The top 10 “Most downloaded items 
last week,” single episodes on Internet Archives, totaled more 
than 30,000. Here’s how the list looked. 
1. Gunsmoke
2. Yours Truly, Johnny Dollar
3. Sherlock Holmes
4. Suspense
5. Dragnet – 50s radio show
6. Richard Diamond, Private Detective
7. Adventures of Philip Marlowe
8. Isaac Asimov – The Foundation Trilogy
9. Dragnet – single episodes
10. The Whistler

The top 10 most downloaded items all time are much 
the same with a few changes. The top two series’, Gunsmoke 
and Yours Truly, Johnny Dollar, have had nearly three million 
downloads. This may be the most used source of OTR pro-
gramming on the web.

http://www.ramseyelectronics.com/Entry-Level-Radio-Transmitter-Kit/dp/B00B1GOJEU?class=quickView&field_availability=-1&field_browse=6290123011&id=Entry+Level+Radio+Transmitter+Kit&ie=UTF8&refinementHistory=brandtextbin%2Csubjectbin%2Cprice&searchNodeID=6290123011&searchPage=1&searchRank=salesrank&searchSize=12
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Ramsey AM Part-15 transmitter kit ($35), with 100 mW output, 
uses a line-level audio input to let you transmit OTR streams to 
your vintage AM radios, a synthesized version is available for 
$100. (Courtesy: Ramsey Electronics)

Listening on the Archive is simple; choose the series you 
want to listen to, say, Richard Diamond, Private Detective, 
and that brings up a list of 102 30-minute episodes (51 hours 
of the smart-alecky private eye). The episode begins to play 
immediately on whatever device you’re using. If you’re listen-
ing on a laptop or desktop, a better speaker system will deliver 
better audio than most people heard when these episodes 
originally aired.

When you add up all of the mystery episodes alone, 
you could spend many years listening, without repeating an 
episode. These episodes may include actual commercials that 
aired when the episode was on the air and give those who 
never heard commercials for tobacco products a sense of what 
it was like. Other commercials include automakers (some of 
which are no longer in existence) or wartime civil defense 
preparedness spots. There’s a lot of history in these episodes. 
https://archive.org/details/oldtimeradio

Audio Noir

Chicago based Audio Noir specializes in streaming de-
tective shows from the Golden Age of radio. I have this stream 
on a preset on my Logitech Squeezebox for instant access. Au-
dio is not as good as YUSA or the Archives, but the relentless 
stream of hard-boiled detectives, grumpy cops, dopey crooks 
and dizzy blondes is not to be missed. http://audionoir.com 

CFZM-AM 740 Toronto

Calling itself Zoomer Radio, CFZM offers nightly OTR 
programming easily received on the east coast of the US on 
nearly any AM radio. From 10-11 pm ET, “Theater of the 
Mind,” with Brian Peroff, brings vintage OTR programs to the 
AM band. The week that this is being written, the program is 
airing “The Adventures of Sam Spade, ” which starred Hum-
phrey Bogart, and “Our Miss Brooks,” a perennial light-heart-
ed look at US public education, which still sounds startlingly 
up to date. This is one show you can tune in with a real 
vintage radio and enjoy to the fullest. Find out what’s playing 
this week here: http://www.zoomerradio.ca/shows/theatre-
of-the-mind/week-theatre-mind-30 

Radio Spirits

Packaged vintage radio programs are for sale from Radio 
Spirits on convenient CDs that can be played in your car or on 
any radio equipped to play CDs. All of your favorite myster-
ies, comedies, science fiction, westerns, drama and adventure 
are here. But, they’re pricey, with six hours of programming 
typically selling for $20. Check out their catalog here: http://
www.radiospirits.com 
 
Sirius/XM Radio

Channel 82 on XM, hosted by longtime OTR promoter, 
Greg Bell, brings a wide variety of vintage radio programming 

to anyone subscribing to either Sirius or XM radio ($16/
month). Unfortunately, the programming here is interrupt-
ed by actual commercials from today (lots of 800-number 
pitches for things nobody really needs), in addition to vintage 
radio commercials. A schedule of programs in PDF or html 
will give you an idea of what’s playing: http://gregbellme-
dia.com/ShowSchedules.html

Wisconsin Public Radio

WPR programming is carried on 33 stations across the 
state of Wisconsin including a program called “Old Time 
Radio Drama,” hosted by Norman Gilliland. Saturday and 
Sunday each week from 8 to 11 pm, Gilliland explores some 
of the best comedy, drama, adventure, mystery, and science 
fiction of the 20th Century. A list of all of the radio stations 
in the WPR network are found on the website.  http://www.
wpr.org/programs/old-time-radio-drama

Yesterday USA

The original OTR superstation, begun in 1983 by Bill 
Bragg, Yesterday USA was available to big-dish satellite 
TV hobbyists on a C-band audio subcarrier. Today, YUSA is 
online only and offers two simultaneous streams; YUSA Red 
and YUSA Blue, with separate program guides for both net-
works. Programs are produced by different people throughout 
the broadcast day, many of whom have been with YUSA 
since its beginning. In fact. Bill hosts a nightly live call-in 
show, which starts at 10:30 pm. You can leasrn a lot about 
OTR just by listening. For more information go to: http://
www.yesterdayusa.com

T S M

https://archive.org/details/oldtimeradio
http://audionoir.com
http://www.zoomerradio.ca/shows/theatre-of-the-mind/week-theatre-mind-30
http://www.zoomerradio.ca/shows/theatre-of-the-mind/week-theatre-mind-30
http://www.radiospirits.com
http://www.radiospirits.com
http://gregbellmedia.com/ShowSchedules.html
http://gregbellmedia.com/ShowSchedules.html
http://www.wpr.org/programs/old-time-radio-drama
http://www.wpr.org/programs/old-time-radio-drama
http://www.yesterdayusa.com
http://www.yesterdayusa.com
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S c a n n i ng A m e r i c a
By Dan Veeneman         dan@signalharbor.com

Scanning SW Ohio and Western Washington State

December is the traditional time for nostalgia, to 
remember back to a simpler time when scanning was 
not so complicated an endeavor. The local Radio 

Shack or electronics store often had a list of local (analog, of 
course) public safety frequencies. Early scanners required a 
crystal of the correct type for each frequency you wanted to 
monitor. If you heard about a new frequency to monitor, you 
had to buy a new crystal. Some folks avoided this expense 
by using a tunable receiver, but were unable to “scan” more 
than one frequency automatically.

These days we have the Internet, which gives us 
frequencies and pre-assembled files to download into our 
computerized scanners. Chat forums provide easy access to 
groups of like-minded individuals who also own the same 
make and model of scanner we do, giving us a ready source 
of advice and encouragement. The Internet can also serve as 
a long-distance audio path, allowing us to listen to scanners 
located beyond our radio reception range.

These advances have come with increased complexity. 
This month we take a look at two public safety radio systems 
that would not be functioning today were it not for the de-
velopment of the microprocessor and the advances in signal 
processing gained over the past decades.

Hamilton County, Ohio

“I am a person who trolls the scanner daily in Hamilton 
County, Ohio. When the stuff gets going, Cincinnati Police 
and Hamilton County will switch to what they call Hamil-
ton County Area Wide Channel 2. This takes the real action 
away from the specific channels I assume to free up the 
channel so if the “doodoo” hits the fan there will be no inter-
ruptions. Can you tell me what the frequency number for this 
channel is? I have not been able to find this info anywhere.”
—Thank You, Pete in Ohio

Hamilton County is located in the southwest corner of 
Ohio, bordering Indiana and Kentucky. The county is home 
to about 800,000 residents and covers and area of just over 
400 square miles. The county seat is Cincinnati, the third 
largest city in Ohio.

The county operates an APCO Project 25 (P25) digital 
trunked system from more than a dozen repeater sites. The 
system is organized into two simulcast subsystems, one for 
the county and one for Cincinnati.

County simulcast frequencies are 851.1625, 851.2500, 
851.3000, 851.5375, 851.6500, 851.7875, 852.2375, 
852.5375, 852.7375, 852.7625, 852.8125, 852.8500, 
852.9500, 853.1250, 853.1500, 853.2625, 853.36250, 
853.5625, 853.5875 and 853.9500 MHz.

Cincinnati Simulcast frequencies are 851.1125, 851.1875, 
851.2125, 851.4625, 851.5625, 851.5875, 851.6875, 
851.8125, 851.8375, 852.0875, 852.1125, 852.2625, 
852.3125, 852.3375, 852.6125, 852.6375, 852.6625, 
853.6375, 853.7875 and 853.8625 MHz.

Because this is a trunked system, the old method of 
dedicating a frequency to a specific group of users has been 
replaced by the concept of a talkgroup. All of the available 
frequencies are put together in a “pool” and assigned to 
groups of users on an as-needed basis. Individual radios are 
members of one or more talkgroups, which are identified 
by a decimal or hexadecimal number. For instance, police 
officers may be assigned to talkgroup number 1 while fire-
fighters are assigned to talkgroup number 2. When a police 
officer wants to talk to another officer, the radio system 
assigns talkgroup number 1 to one of the available radio fre-
quencies and the conversation takes place on that frequency. 
A later conversation between police officers may take place 
on a different frequency, depending upon which frequencies 
in the pool are available at the time. This means that you 
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need to monitor all of the voice frequencies for talkgroups of 
interest. Fortunately, trunk-tracking scanners take care of the 
details of what talkgroup is active on which channel, leaving 
you to concentrate on the talkgroups that interest you.

Unfortunately, many of the Cincinnati Police Depart-
ment talkgroups are reportedly encrypted, meaning you 
cannot hear the content of those transmissions even though 
your scanner can track them. You can, however, make note 
of when and how often an encrypted talkgroup is active - a 
technique called traffic analysis. An increase in activity or an 
active talkgroup at an unusual time can signal that something 
significant is happening and prompt you to check additional 
sources of information.

Mutual Aid

If the event spills over into other jurisdictions and 
involves other agencies, chances are a mutual aid talkgroup 
will be used. These talkgroups are often unencrypted, usually 
because coordinating the dissemination and maintenance of 
encryption keys between different agencies is often adminis-
tratively too difficult. When encryption keys are out of date 
or unavailable, communication reverts back to in-the-clear 
transmission. So, it is always worthwhile to scan mutual 
aid and other interoperability talkgroups for information on 
events that are more than routine.

For Pete’s question, the Hamilton County P25 system 
has a number of “Area Wide” mutual aid talkgroups that 
might be used as he describes, specifically talkgroup number 
64 (hexadecimal 040) is listed as “Area Wide 2.” Monitoring 
the system on the frequencies listed above and checking for 
activity on the talkgroups listed below could help to reveal 
where the action might have moved.

Decimal Hex Description
1 001 County Fire (Dispatch East, also on 460.500 
MHz)
2 002 County Fire (Dispatch West, also on 460.300 
MHz)
3 003 County Fire (Dispatch All)
4 004 County Fire (Dispatch Valley, also on 
158.760 MHz)
5 005 County Fire (Dispatch Spare)
6 006 County Fireground 1
7 007 County Fireground 2
8 008 County Fireground 3
9 009 County Fireground 4
10 00A County Fireground 5
11 00B County Fireground 6
12 00C County Fireground 7
13 00D County Fireground 8
14 00E County Fireground 9
15 00F County Fireground 10
16 010 County Fireground 11 (MAYDAY 1)
17 011 County Fireground 12
18 012 County Fireground 13

19 013 County Fireground 14 
20 014 County Fireground 15
21 015 County Fireground 16
22 016 County Fireground 17
23 017 County Fireground 18
24 018 County Fireground 19
25 019 County Fireground 20
26 01A County Fireground 21
27 01B County Fireground 22
28 01C County Fireground 23
29 01D County Storm Plan (Dispatch West)
30 01E County Storm Plan (Dispatch East)
31 01F County Fireground 26
32 020 County Fireground 27 (MAYDAY 2)
33 021 County Fire (Administration)
34 022 Hospital Disaster Net
51 033 Law Enforcement (Dispatch East)
52 034 Law Enforcement (Dispatch West)
53 035 Law Enforcement (Dispatch Central)
54 036 Law Enforcement (Dispatch Spare)
57 039 Law Enforcement TAG (East)
58 03A Law Enforcement TAG (West)
59 03B Law Enforcement TAG (Central)
63 03F Area Wide 1 (Interoperability)
64 040 Area Wide 2 (Interoperability) 
65 041 Area Wide 3 (Interoperability) 
66 042 Area Wide 4 (Interoperability)
67 043 Area Wide 5 (Interoperability)
68 044 Area Wide 6 (Interoperability)
69 045 Area Wide 7 (Interoperability)
70 046 Area Wide 8 (Interoperability)
71 047 Area Wide 9 (Interoperability)
72 048 Area Wide 10 (Interoperability)
73 049 Area Wide 11 (Interoperability)
74 04A Area Wide 12 (Interoperability)
75 04B Area Wide 13 (Interoperability)
76 04C Area Wide 14 (Interoperability)
77 04D Area Wide 15 (Interoperability)
78 04E Area Wide 16 (Interoperability)
79 04F Area Wide 17 (Interoperability)
80 050 Area Wide 18 (Interoperability)
81 051 Area Wide 19 (Interoperability)
82 052 Area Wide 20 (Interoperability)
83 053 Area Wide 21 (Interoperability)
84 054 Area Wide 22 (Interoperability)
85 055 Area Wide 23 (Interoperability)
86 056 Area Wide 24 (Interoperability)
87 057  Area Wide 25 (Interoperability)
88 058 Area Wide 26 (Interoperability)
90 05A Records Inquiry (“Channel 3”)
119 077 Cincinnati Area Red Cross 1
120 078 Cincinnati Area Red Cross 2
121 079 Cincinnati Area Red Cross 3
134 086 Court Bailiff 1
135 087 Court Bailiff 2
136 088 Court Bailiff 3
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223 0DF Greater Cincinnati Hazardous Materials 
(East)
224 0E0 Greater Cincinnati Hazmat (West)
225 0E1 Greater Cincinnati Hazmat (All Call)
297 129 Regional Narcotics Unit 1
298 12A Regional Narcotics Unit 2
299 12B Regional Narcotics Unit 3
320 140 Sheriff Criminal Investigation Section
321 141 Sheriff (Administration)
322 142 Sheriff and Fire Interoperability 
323 143 Sheriff (Tactical 1)
324 144 Sheriff (Tactical 2)
325 145 Sheriff (Special Events)
326 146 Detectives
349 15D Sheriff (Special Weapons and Tactics)
374 176 Urban Search and Rescue 1
375 177 Urban Search and Rescue 2
376 178 Urban Search and Rescue 3
393 189 Court Holding Deputies
394 18A Court Services Deputies
500 1F4 Mutual Aid 1
501 1F5 Mutual Aid 2
502 1F6 Mutual Aid 3
503 1F7 Mutual Aid 4
504 1F8 Mutual Aid 5
505 1F9 Mutual Aid 6
506 1FA Mutual Aid 7
507 1FB Mutual Aid 8
512 200 Mutual Aid 9
513 201 Mutual Aid 10 (ARTIMIS)
514 202 Mutual Aid 11
515 203 Mutual Aid 12
516 204 Mutual Aid 13
517 205 Mutual Aid 14
518 206 Mutual Aid 15
519 207 Mutual Aid 16
520 208 Mutual Aid 17
521 209 Mutual Aid 18
522 20A Mutual Aid 19
523 20B Mutual Aid 20
524 20C Mutual Aid 21
525 20D Mutual Aid 22
526 20E Mutual Aid 23
527 20F Mutual Aid 24
528 210 Mutual Aid 25
530 212 All County Broadcasts (Communications 
Center)
532 214 All County Broadcasts (Outside Agencies)
32818 8032 Cincinnati Police (Dispatch District 1)
32819 8033 Cincinnati Police (Dispatch District 2)
32820 8034 Cincinnati Police (Dispatch District 3)
32821 8035 Cincinnati Police (Dispatch District 4)
32822 8036 Cincinnati Police (Dispatch District 5)
32825 8039 Cincinnati Police (Parking Enforcement)
32827 803B Cincinnati Police (Parking Enforcement)
32828 803C Cincinnati Police Records Inquiry (“Channel 

16”)
32849 8051 Cincinnati Police (Car-to-Car District 1)
32850 8052 Cincinnati Police (Car-to-Car District 2)
32851 8053 Cincinnati Police (Car-to-Car District 3)
32852 8054 Cincinnati Police (Car-to-Car District 4)
32853 8055 Cincinnati Police (Car-to-Car District 5)
32865 8061 Cincinnati Police (Tactical District 1)
32866 8062 Cincinnati Police (Tactical District 2)
32867 8063 Cincinnati Police (Tactical District 3)
32868 8064 Cincinnati Police (Tactical District 4)
32869 8065 Cincinnati Police (Tactical District 5)
33057 8121 Cincinnati Police (Special Weapons and 
Tactics 1)
33058 8122 Cincinnati Police (Special Weapons and 
Tactics 2)
33059 8123 Cincinnati Police (Special Weapons and 
Tactics 3)
33060 8124 Cincinnati Police (Special Weapons and 
Tactics 4)
33061 8125 Cincinnati Police (Special Weapons and 
Tactics 5)
33105 8151 Ohio-Kentucky Interoperability 1
33106 8152 Ohio-Kentucky Interoperability 2
33107 8153 Ohio-Kentucky Interoperability 3
33108 8154 Ohio-Kentucky Interoperability 4
33109 8155 Ohio-Kentucky Interoperability 5
33110 8156 Ohio-Kentucky Interoperability 6
33111 8157 Ohio-Kentucky Interoperability 7
33112 8158 Ohio-Kentucky Interoperability 8
33113 8159 Ohio-Kentucky Interoperability 9
33114 815A Ohio-Kentucky Interoperability 10
33116 815C Greater Cincinnati International Airport 
Police (Interoperability)
33117 815D Boone County, Kentucky Interoperability
33118 815E Campbell County, Kentucky Interoperability 
33119 815F Kenton County, Kentucky Interoperability
33120 8160 Covington, Kentucky Interoperability
33121 8161 Citizens on Patrol
33122 8162 Cincinnati Public Schools
33123 8163 Criminal Investigations Section

In addition to the county trunked system, there are a 
number of analog frequencies in use, some of which might 
be useful to help understand what is going on during those 
significant events.

Frequency Description
37.10  Blue Ash City Services
45.00  County Park District
123.0750 University of Cincinnati Air Care Medical 
Helicopter (Flight)
151.0700 County Public Works Engineers
151.1750 Symmes Township Maintenance
152.3000 Mt. Healthy Schools
154.0400 Southwest Local Schools (Buses)
154.1600 Anderson Township Fireground
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154.4450 Loveland-Symmes Fire/Emergency Medical 
Services
154.9800 Mt. Healthy Police
155.0400 Colerain Township
155.1075 County Government (Operations)
155.2200 Winton Woods Schools (Buses)
155.2350 Three Rivers Local School District 
155.2800 Hospital Disaster Net
155.3700 Police (Intercity)
155.5650 Harrison Police
155.7150 Loveland Police
155.7375 North College Hill Police
155.8200 Silverton Police (Channel 2)
155.9250 Sharonville Public Works
156.1200 Loveland Public Works
156.1950 Anderson Township Maintenance
158.7600 Reading Fire and Police (Dispatch)
158.7825 Forest Park Police
158.8050 County Communications Center (Adminis-
tration)
158.8200 County Emergency Management Agency
158.8650 Reading Police (Channel 2)
159.1350 Wyoming Public Works
453.0750 Montgomery Fire
453.1625 Deer Park/Silverton Fire
453.1875 County Urban Search and Rescue (Portable 
Repeater)
453.3750 County emergency sirens
453.5500 Sycamore Township Fire
453.6875 Sycamore Township (Sheriff Patrol)
453.7250 Norwood Public Works
453.8375 National Underground Railroad Freedom 
Center
460.0250 All County Broadcast
460.0750 Norwood Police
460.1250 County Justice Center
460.1500 Milford Police
460.3000 County Fire (Paging West)
460.4750 Milford Police
460.5000 County Fire (Paging East)
460.5750 Norwood Fire
460.6000 Emergency Support Services (Volunteers)
461.6500 Cincinnati Public Schools (Buses)
462.9500 University of Cincinnati Alliance Mobile 
Care (Dispatch)
462.9750 University of Cincinnati Air Care Medical 
Helicopter (Dispatch)
463.3000 Cincinnati Public Schools (Buses)
468.3375 Northwest High School (Operations)
468.5875 Northwest High School (Talkaround)
463.7250 Emergency Support Services (Volunteers)
939.2125 Northwest Local School District (Buses)

Pierce County, Washington

Pierce County and Pierce Transit in western Washing-

ton are now operating a new public safety radio system op-
erating in the 700 MHz band. Pierce Transit moved onto the 
system in May and the Pierce County Sheriff’s Department 
switched over in October. Smaller police departments for 
Fircrest, Gig Harbor, and Roy are also on the new system.
The new system cost $56 million, funded with a combina-
tion of local bonds, grants from the Department of Home-
land Security, and money from Pierce Transit and Pierce 
County.

The new radio system is part of South Sound 911, an 
effort to improve public safety communication in Pierce 
County. After voter approval in 2011, the Pierce County De-
partment of Emergency Management began working with 
Pierce Transit to upgrade the transit communication system 
and expand it for law enforcement use. The new system is 
an APCO Project 25 Phase II system providing improved 
coverage across the county and in downtown Seattle. It 
meets Federal Communications Commission requirements 
for narrowbanding, currently scheduled to go into effect in 
2017. These requirements apply to public safety radio sys-
tems operating in the 700 MHz band, which must support 
one user per 6.25 kHz of bandwidth.

The new system is the second largest 700 MHz public 
safety network in the country, behind the State of Illinois.
The ultimate South Sound 911 radio network will include 
this new 700 MHz system in Pierce County, the existing 
800 MHz system run by Tacoma and Pullyup, and a number 
of smaller VHF systems. Motorola will be the equipment 
provider and eventual integrator for the combined system. 
Ultimately six different radio systems and five dispatch 
centers will be consolidated into a common dispatch facility 
and interoperable network.

The following table lists the area police and fire de-
partments, along with the original radio system type and the 
new system to which they expect to migrate.

Agency   Original System      Future System
Anderson Island Fire             VHF      700 MHz
Ashford/Elbe Fire             VHF      700 MHz
Bonney Lake Police            800 MHz     800 MHz
Browns Point/Dash Point Fire   VHF      800 MHz
Buckley Fire              VHF      700 MHz
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Buckley Police              VHF         700 MHz
Carbonado Fire              VHF      700 MHz
Central Pierce Fire and Rescue  VHF      700 MHz
Crystal Mountain Fire             VHF      VHF (410 MHz)
DuPont Fire              VHF     800 MHz
DuPont Police             800 MHz    800 MHz
East Pierce Fire and Rescue      VHF     700 MHz
Eatonville Fire and EMS           VHF     700 MHz
Eatonville Police            VHF     700 MHz
Edgewood Police            VHF     700 MHz
Fife Fire            800 MHz     800 MHz
Fife Police             VHF     700 MHz
Fircrest Fire            800 MHz     800 MHz
Fircrest Police             VHF       700 MHz
Gig Harbor Fire and Medic One VHF         700 MHz
Gig Harbor Police            VHF     700 MHz
Graham Fire and Rescue           VHF       700 MHz
Greenwater Fire             VHF     VHF (410 MHz)
Key Peninsula Fire            VHF     700 MHz
Lakewood Police           800 MHz     800 MHz
Milton Police             VHF      700 MHz
Orting Police             VHF     700 MHz
Orting Valley Fire and Rescue  VHF        700 MHz
Pierce County Sheriff            VHF     700 MHz
Puyallup Police           800 MHz     800 MHz
Riverside Fire and Rescue       VHF     800 MHz
Roy Police            VHF     700 MHz
Ruston Fire           800 MHz     800 MHz
Ruston Police           800 MHz     800 MHz
South Pierce Fire and Rescue  VHF     700 MHz
Steilacoom Public Safety        800 MHz     800 MHz
Sumner Police           800 MHz      800 MHz
Tacoma Fire            800 MHz     800 MHz
Tacoma Police           800 MHz     800 MHz
University Place Police            VHF     700 MHz
West Pierce Fire and Rescue    VHF     800 MHz

Testing of the new 700 MHz system over the summer 
showed an improvement in coverage from 89 to 97 percent. 
Eighteen tower sites provide this coverage, enabling portable 
radios to be heard on the system from Snohomish County to 
Thurston County.

In addition to the Sheriff’s Department and police 
departments in Fircrest, Gig Harbor, and Roy, Pierce County 
Public Works and Utilities road crews, animal control offi-
cers, and the Fife Police Department will switch over in the 
coming months. A total of 5,000 users are expected to be on 
the system by the end of this year.

Scanning Pierce County
The new system is organized into five subsystems using 

the following frequencies:

Tacoma Simulcast: 773.43125, 773.68125, 773.93125, 
774.18125, 774.43125, 774.68125 MHz
  

Orting Simulcast: 769.33125, 769.58125, 769.85625, 
770.10625, 770.35625, 770.60625, 770.85625, 771.78125, 
773.45625, 773.98125, 774.48125 and 774.73125 MHz
    
South Simulcast: 771.13125, 771.55625, 772.05625, 
772.68125, 773.23125 and 773.73125 MHz
West Seattle: 769.30625, 769.80625, 770.30625, 770.80625, 
773.20625, 773.70625, 774.20625 and 774.70625
            
Buckley: 771.95625 and 773.48125 MHz   
  
APCO P25 Phase II

Monitoring this system will require a scanner that is 
capable of tracking Phase II transmissions from an APCO 
Project 25 system, which are quite different than those from 
the far more common Phase I systems. Because Phase II 
systems are a relatively recent development, there are only 
a handful of scanners on the market capable of receiving 
Phase II transmissions. As with any new technology, there 
are bugs and problems to be worked out, so be sure to stay 
up to date with firmware updates for your particular model. 
The following scanners are known to work properly (more 
or less) on Phase II systems:

Make  Model   Comments
GRE  PSR-800  Requires updated 
firmware
Uniden  BCD436HP
Uniden  BCD536HP
Uniden  HomePatrol-2
Whistler WS1080
Whistler WS1095

The following talkgroups have been identified on the new 
700 MHz system:

Decimal Hex Description
3 003 County Transportation (Buses 1)
5 005 County Transportation (Buses 2)
7 007 County Transportation (King County Bus-
es)
9 009 County Transportation (Shuttles)
11 00B County Transportation (Shuttles)
17 011 County Transportation (Buses 4)
23 017 County Transportation (Supervisors)
25 019 County Transportation (Security)
1072 430 Sheriff (Records)
40106 9CAA Sheriff (Dispatch East)
40107 9CAB Sheriff (Dispatch West)
40108 9CAC Sheriff (Tactical 1)
40113 9CB1 Sheriff (Tactical 2)

T S M
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F e  de  r  a  l Wav  e  l  e  ng  t  h s
By Chris Parris               cparris@thefedfiles.com

Las Vegas Federal Monitoring 

The Las Vegas metropolitan area, and southern Nevada 
in general, are a real scanning wonderland. Besides 
the hundreds of hotels, casinos and businesses that 

all have radio systems, and the Las Vegas police and fire 
systems, there are several major federal and military instal-
lations that can provide nearly continuous listening activity. 
Nellis Air Force Base, the Nevada Test Site, the Hoover 
Dam, and more, are all great monitoring targets next time 
you visit the Las Vegas area. I have been fortunate to be sent 
to Las Vegas for work more than a few times every year, so I 
always bring a few scanners along on the trips.

Let’s take a look at some of the federal and military 
radio systems you will want to tune in with your radio gear 
when you get to town.

National Nuclear Security Administration (NNSA)

In the October edition of Federal Wavelengths I pointed 
out some of the conventional VHF channels that are used 
by the National Nuclear Security Administration (NNSA). 
One of the main NNSA installations is located in Southern 
Nevada, including the Nevada Test Site, the location of much 
of the United States nuclear research since the development 
of the first atomic bomb.

The NNSA communications in Southern Nevada utilize 
all sorts of HF, VHF and UHF frequencies, but the primary 
communications system is the NNSA trunked radio system. 
They are currently using a Motorola Type II trunking radio 
system with APCO digital voice that can be monitored with 
any digital scanner model. The system has multiple sites to 
cover the Nevada Test Site and associated facilities, includ-
ing NNSA headquarters in Las Vegas. Some encryption is 
used on this system, but most day-to-day operations are open 
to monitoring. Here are the specifics of the NNSA trunked 
system. 

System ID 7526    
System NAC 264
Motorola Type II System Settings;
Base 1  406.1000
Spacing 12.5 KHz  
Offset  380
Base 2  410.5000 
Spacing 25.0 KHz 
Offset  710   

Sign at the entrance to the NNSA Nevada Test Site (Courtesy of 
the Department of Energy)

Site 01  Mercury
406.1125, 406.9750, 407.3500, 407.6375, 408.1875, 
408.5875, 409.3250
Site 02  Red Mountain
406.18750, 406.7875, 406.9875, 407.1875, 407.3875, 
408.3875, 409.6000
Site 03  Yucca Flat 
406.9250, 407.5875, 407.8125, 408.0875, 409.1250, 
409.5875  
Site 04  Las Vegas
406.4000, 406.9875, 407.3625, 408.3625, 409.5250, 
409.9250, 410.1625
Site 05  Skull Mountain 
406.1500, 406.6250, 407.8875, 408.1000, 408.7500, 
410.1750  
Site 06  Angel Peak 
406.1125, 407.4250, 408.7000, 409.3000, 410.5500 
   
Site 07  Rainier Mesa 
407.7875            
Site 08  Shoshone Peak 
406.1375, 406.4000, 407.8125, 408.7000, 409.7750, 
410.6500  
Site 09  Yucca Mountain
408.1875            
Site 10  Nellis AFB 
406.7875, 407.1875, 408.3875, 409.3125     
Site 11  Creech AFB 
407.0750, 408.1250, 409.5250
 
When this trunked system was first launched, Nellis Air 
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Map showing the federal and military areas around Las Vegas. 
(Courtesy: Wikipedia.org)

Force Base and Creech Air Force Base were subscribers to 
this system and used it for their base operations. However, 
Nellis and Creech have since built their own APCO P25 
trunking system for their exclusive use. The NNSA sites at 
these Air Force facilities continue to operate, as there are 
some NNSA operations that are co-located at these bases.
The NNSA trunked system information located on the Radio 
Reference web site has long carried this paragraph in the sys-
tem news:

“Most federal agencies have already moved or are 
moving to this system for all communications along with the 
existing users consisting of DOE/NV Test Site and Nellis 
AFB. The Las Vegas offices of the FBI, US Secret Service, 
ATF and US Marshals are using this system, however most 
communications are encrypted.”

I don’t think this has ever been true, as other federal 
agency operations in the Las Vegas area continue to oper-
ate on their normal VHF and UHF channels and not on the 
NNSA trunked system. I’ll have more on those frequencies 
later on.
       
Veterans Affairs Southern Nevada Healthcare System 
(VASNHS)

Back in 2012 I had a chance to spend a couple of days 
doing nothing but searching the federal frequency bands 
and stumbled upon a new P25 trunking control channel. 
After listening for a while, it turned out to be a new system 
for the VA Southern Nevada Healthcare System police. The 
VA has multiple facilities in the Las Vegas area, and this 
system covers them all, including a facility on Nellis AFB. 
The VA facilities appear to have other, conventional DMR 
frequencies for use by non-law enforcement operations, most 
likely transportation. Here are the specifics of the VASNHS 
trunked radio system;

System ID 49D
WACN BEE00  
  

Site 1-01  Las Vegas
407.8375, 408.2375, 409.5125

Nevada Test and Training Range (NTTR)

A large portion of the real estate of south central Neva-
da makes up a restricted access, military reservation known 
as the Nevada Test and Training Range (NTTR). Included 
in this area is the infamous Groom Lake base, also known 
as Area 51. The NTTR is the largest contiguous area, with 
both air and ground space available for military training 
operations, in the western hemisphere. The NTTR includes 
simulated air defense systems, several individual military 
operating ranges, with various targets and several remote 
communication sites. The current NTTR areas have been 
used for aerial gunnery and bombing, nuclear tests, and as a 
proving ground and flight test area.

In addition to the physical space of the ranges, the 
NTTR also includes a United States Air Force unit based at 
Nellis Air Force Base. This command includes coordination 
of the ranges for use by not only the military branches, but 
also other government agencies and departments and even 
some commercial use.

Originally this area was serviced by a UHF EDACS 
trunked radio system that used AEGIS digital voice for the 
military operations in the range. Recently, that system was 
retired and a new APCO P25 digital trunked system has 
replaced it. This new system uses frequencies in the new 
380-400 MHz military land mobile bands.

Here are the system specifics for the new NTTR radio 
system. Some system information is still being discovered, 
as many of the sites are located well within the range areas 
that are not accessible to the public. As with the previous 
radio system, all the users appear to be using encryption full 
time.

System ID 001
WACN 33744  
          

View of Nellis AFB, with the Las Vegas skyline in the back-
ground. (Courtesy of USAF.mil)
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Site 1-01 Tonopah
385.9125, 386.3375, 386.6500, 387.2500, 387.5500   
   
Site 2-02  Antelope Peak Nye 
385.8125, 386.2500, 386.5500, 386.8500, 387.7250, 
388.7000  
Site 4-04 Halligan Mesa 
385.6250, 386.3750, 386.7000, 387.2125, 387.5125 
   
Site 5-05 Bald Mountain
385.7250, 386.1250, 387.3250        
Site 6-06  Papoose Mountain
385.6750, 385.9625, 386.2750, 386.5750, 386.8875 
   
Site 7-07 Angel Peak? 
383.5625, 383.8500, 384.2500, 384.5625, 385.2125, 
385.6250, 386.0250, 386.1750, 386.3750, 386.6250, 
386.7000, 387.2125, 387.5125  
Site 8-08
385.8625            
Site 10-10
386.0125            
Site 11-11
386.8875 

Nellis / Creech Air Force Base

     Nellis Air Force Base, along with Creech Air Force Base, 
supports a large portion of U.S. Air Force training opera-
tions. Creech AFB (formerly Indian Springs AFB) is home 
to a number of units training to operate Unmanned Aerial 
Vehicles (UAV), popularly known as drones.
     This trunked radio system has experienced some growth 
since I first started listening. Monitoring the system with one 
of the trunked system analyses programs, such as PRO-
96COM, now shows two sites located at or near Nellis Air 
Force Base in Las Vegas, one site at Creech Air Force Base 
located at Indian Springs, Nevada and one site up on Angel 
Peak, northwest of the Las Vegas area. Why there appear 
to be two trunked sites at Nellis remains a bit of a mystery. 
Most base operations are in the clear, with security opera-
tions using encryption. 

System ID 00F
WACN 58544   
          
Site 1-001 Nellis AFB  
406.5000, 406.7875, 407.1875, 407.3000, 407.5000, 
407.8625, 408.1500, 408.9625, 409.1125, 409.3000, 
409.5625, 409.7125, 410.6500   
Site 2-002 Creech AFB 
406.3625, 407.0750, 407.5875, 408.1750, 408.7000 
   
Site 10-010  Angel Peak
409.11250, 409.3000, 409.600, 410.5500    
Site 14-014 Nellis AFB

407.3500, 407.7875, 408.1875, 409.1250   
  
     In addition to the UHF trunked system activity, there are 
plenty of VHF and UHF aircraft frequencies that can be very 
busy around Nellis. The base and the associated ranges north 
of Las Vegas host a lot of military training flights, includ-
ing the “flag” exercises multiple times each year. The most 
well known are the Red Flag exercises that take place four 
times a year, Green Flag exercises that can occur ten times a 
year and a Maple Flag exercise that hosts Canadian military 
aviation units.

Besides all of the UHF trunked activity in southern 
Nevada, there is plenty of federal and military air that can be 
heard on conventional VHF and UHF frequencies. Here is 
what I have compiled over my most recent trips to the area:

118.3000 AM  Creech AFB Tower
118.7000 AM  GOLD COAST at LAS 
airport*
119.3500 AM  Nellis Range Control VHF
119.6750 AM  DoE Mercury Airstrip 
AWOS
126.6500 AM  Nellis Range Control VHF
132.5500 AM  Nellis AFB Tower
134.1000 AM  DUDLEY 62 (UAV) in-
bound Creech AFB
135.1000 AM
138.3750 AM  Air-to-air
139.9250 CSQ  Creech AFB, alarm data
143.8250 AM  Air-to-air
162.7875 N167  FBI 
163.1250 N4CE  Hoover Dam Police
163.1125 N496
163.2125 N100 
163.6250 N169  DHS Immigration and Cus-
toms Enforcement (ICE)
163.7000 N169  DHS ICE Las Vegas
163.7500 N300  DHS Customs and Border 
Protection (CBP)
163.8125 N167  FBI, input to 167.6625 MHz
163.9125 N167  FBI, input to 167.2125 MHz
163.9625 N167  FBI
163.9875 N167  FBI
164.4500 114.8 PL Possible US Postal Service 
truck operations
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164.6250 146.2 PL  
164.6500 N001  Secret Service TANGO
165.2375 100.0 PL DHS CBP Net 1 - OTAR
165.2875 N650  BATFE NET 1
165.3750 N001  Secret Service CHARLIE
165.6500 N4CE  Input to Hoover Dam 
(163.1250)
166.2375 114.8 PL BLM, Mt. Charleston
166.2875 N002  TSA at LAS airport
166.3000 CSQ  Bureau of Reclamation, 
Lake Meade 
166.3750 100.0 PL  
166.4625 N001  TSA at LAS airport
166.7375 123.0 PL TSA at LAS airport
166.7875 N293  Bureau of Land Manage-
ment (BLM)
166.9000 CSQ  Lake Meade National Rec-
reation Area
167.0875 123.0 PL
167.1250 123.0 PL
167.1625 N167
167.2125 N167  FBI
167.2500 N68F  Federal Interoperability/NI-
FOG LE-2
167.2625 N167  FBI (repeater on Mandalay 
Bay Hotel?)
167.3625 CSQ  Open carrier, with some P25 
(N167) key ups*
167.4375 N167  FBI
167.6625 N167  FBI
167.7125 N167
167.7625 N167  FBI
168.0875 N002  TSA at LAS airport
168.1625 
168.3500 N167  FBI?
168.3500 N293  US Capitol Police security 
detail  
168.5250 107.2 PL USFS Weather Reports
168.6500 110.9 PL USFS National Flight Fol-
lowing
168.4375 114.8 PL 
168.4875   
168.5250 107.2 PL USFS Fire/Weather reports
168.9625 N001  TSA at LAS airport
168.9625 N002  TSA at LAS airport
168.9625 N003  TSA at LAS airport
169.3000 N001  TSA at LAS airport
169.4000 186.2 PL USFS / BLM
169.5500 N930  
169.6625   
169.8000 173.8 PL BLM
169.8750 110.9 PL USFS Mt. Charleston with 
LAS VEGAS (USFS HQ)
169.9125  
170.0500 CSQ  Lake Meade National Rec-
reation Area

170.0750 D051
170.1000 N300  Possible CBP/ICE operations
170.4750 156.7 PL BLM, Mt. Charleston
170.6250 N167  FBI
170.6625 N167  FBI
170.6750  
170.7500 N293   US Marshals, Federal Court-
house Security
170.8000 N293 
170.8500 N864 
171.3625 88.5 PL   
172.3500
172.6000 173.8 PL Lake Meade National Recre-
ation Area
172.6125 156.7 PL Zion National Park South 
(analog)
172.6125 N637  Zion National Park South 
(digital)
172.7625 N301  DHS CBP Las Vegas 
172.9000 N001  DHS TSA at LAS airport
172.9000 N013  DHS TSA at LAS airport
173.2000 NCA6 
173.4750 N47C
173.6750 N47C  BLM
173.9875   Data bursts
234.3250 AM  Air tactical, COYOTE Mili-
tary Operating Area (MOA)
243.2750 AM  Creech AFB
254.4000 AM  Nellis Range Control UHF
275.8000 AM  Creech AFB Ground
281.0250 AM  Blackhawk helicopter depart-
ing Creech AFB
288.2250 AM
290.0000 AM
290.4500 AM  Creech AFB ATIS
291.0500 AM
291.7250 AM  Nellis AFB Approach/Depar-
ture
317.5250 AM  Nellis AFB Range Control 
UHF
327.0000 AM  Nellis AFB Tower
327.8000 AM
340.2000 AM  Nellis AFB Base Operations
360.6250 AM  Creech AFB Tower
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361.0250 AM
367.4000 AM  May be related to UAV 
Operations
372.2000 AM  Nellis AFB Dispatch
377.8000 AM  UAV operations at Creech 
AFB
406.9375 DMR  Las Vegas VA Medical Cen-
ter, TRBO digital mode
407.3125 CSQ 
407.3250 D051 
407.5250 D023
407.9375 DMR  Las Vegas VA Medical Cen-
ter, TRBO digital mode
408.1875 N001 
409.1125
409.1875 100.0 PL 
409.4000 N940  DHS Federal Protective 
Service, Las Vegas
410.1000 
410.3000 CSQ  FAA Data bursts
410.9500 CSQ  FAA Data bursts, LAS air-
port
413.6000 103.5 PL U.S. Postal Service
413.8000 CSQ  FAA Data bursts
414.5250 103.5 PL US Postal Service sorting 
facility
415.2750 186.2 PL 
415.5750 186.2 PL US Postal Service, input to 
418.1000
415.6500 CSQ  Possible DoE paging
418.6875
418.1000 186.2 PL US Postal Service truck 
operations
418.3000 
418.7500 156.7 PL DEA F3
418.9000 156.7 PL DEA F2, OTAR data
419.5000 156.7 PL DEA, Las Vegas local oper-
ations

     *As with many locations, Las Vegas has its share of 
interesting stories in the federal communications arena, 
(Anyone who has seen the film “Casino” will recall some 
scanner related stories). The frequency of 118.7 MHz is not 
much of a mystery, but what goes on over that frequency is. 
This channel is used as a “company” channel for the JAN-
ET flights arriving and departing from Las Vegas McCarran 
airport that ferry workers to Groom Lake. These flights have 
been the subject of many documentaries concerning Area 
51. The flights are operated by a contractor for the U.S. Air 
Force, and are easily monitored as they come and go from 
Las Vegas.
     Another local mystery is the frequency of 167.3625 MHz. 
It had been a long known FBI repeater frequency in the Las 
Vegas area. But beginning in 2012, that frequency has been 
heard transmitting with an open carrier continuously, 24-7. 
The exact location of the signal has not been determined, but 

it can be heard all over the Las Vegas metro area. I person-
ally have heard it keyed up with a P25 digital signal, with a 
NAC of 167, so it still appears to be an FBI frequency. Why 
it has a constant carrier on it is unknown.
     Another interesting Las Vegas story occurred in 2009, 
when local listeners heard an active repeater on 167.4500 
MHz, 77.0 PL. The repeater was using an input of 163.725 
MHz, and appeared to be used as a private chat channel be-
tween a man and some of his family members. The activity 
was heard for several days, and then suddenly disappeared. 
Popular opinion at the time was that someone had picked up 
some surplus government radios that had not had the tuning 
elements removed before the sale. 

Federal Wavelengths Frequency List Legend

Unless otherwise noted, frequencies listed are FM and 
frequencies are shown in Megahertz (MHz). Frequencies 
listed will show additional information as follows:

PL CTCSS Tone Squelch

D DCS Digital Coded Squelch

CSQ  Carrier Squelch, no squelch tone

N APCO P25 digital Network Access Code (NAC)

DMR Digital Mobile Radio, a.k.a. MotoTRBO digital

WACN Wide Area Communications Network, an APCO P25 
trunked network Identifier

T S M
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U t i l i t y P l  a n e t
By Hugh Stegman                  mtutilityworld@gmail.com

HM01 “Outage” Still a Mystery

Don Schimmel, respected writer of the Radio Intrigue 
column (see link at the end of this column), emailed 
this column with the following: “Hugh, I note in the 

September and October issues you refer to a 6-day interrup-
tion of the Cuban skeds. I wonder if you were experiencing 
worse reception conditions than Ary [Boender of UDXF - 
Hugh] and I had experienced. We both show only 11-13 July 
as no signals and I seem to recall that on those days I couldn’t 
even hear WWV transmissions.”

Well, let’s see. First off, this editor apologizes for any 
confusing language in the previous columns. It has always 
been the case that the Cuban voice/digital “numbers,” which 
the hobby calls HM01, disappeared for only three days. These 
were between July 11 and 13. Absences on any other days, 
indeed, were likely caused by poor band conditions. Perhaps 
this should have been made clearer.

Propagation In This Period

So let’s look into all of this. First, let’s try to reconstruct 
the band conditions. Long and bitter experience has shown 
that July can be a truly dismal month for Northern Hemi-
sphere high-frequency (HF) band propagation. This is true 
for a number of reasons, all relating to the Earth’s position 
relative to the sun.

So, let’s go back through July’s numbers. We’ll start with 
the solar flux. This is a daily radio telescope observation made 
in Canada, which tracks general sunspot activity well. Solar 
flux wasn’t all that bad on the 11th, measuring at a rather 
healthy 166. By the 19th, it had declined steadily to a dismal 
87, but that was later. People were hearing HM01 again before 
the numbers really dropped off.

We can also look for incidents regarding the Earth’s 
magnetosphere. These generally bring aurora, polar absorp-
tion, and generally disturbed HF propagation.

The data sequences do show a “sudden commencement” 
in the period. This is a shock wave in the solar wind, which 
can indeed indicate the phenomenon being looked for. A 
strong such event can signal the beginning of a “geomagnetic 
storm.”

However, the record shows this particular one as a weak 
shock at most. It was really more of a little boink, and nothing 
to get all that worked up about.

This interpretation is borne out by the K induces from 
the same time frame. K is a quasi-logarithmic, geomagnetic 

HM01 spectrogram, showing voice and RDFT. (Courtesy of the author)

range index, devised by a scientist whose name began with 
this letter. It’s expressed as a number between zero (dead 
quiet) and nine (turn off the useless radio and go watch the 
aurora).

The K index directly measures the fluctuations in this 
planet’s magnetic field caused by changes in the solar wind. 
It’s not measuring radio propagation directly, but it correlates 
very well with disturbances in the ionosphere. To keep it time-
ly, K is measured every three hours, worldwide. Observations 
from 13 sites are massaged into Kp, the planetary K index.

Cutting to the chase, we find that the highest Kp of the 
period was three. This is well below the storm threshold. It’s 
considered a relatively stable magnetic field. The lowest Kp 
was zero - dead calm.

And so, while band conditions did stink in mid-July, they 
didn’t stink enough to explain a total, global signal loss.

Listener Reports In This Period

Now let’s get empirical and look at what people logged. 
Most of the reports were posted to three Internet mailing lists, 
all of which are by membership and claim a copyright. This 
column uses these lists, and respects their wishes. What hap-
pens on them stays on them.

The first indication that anything was amiss came on 
July 11, in a number of reports from the U.S. and Europe. In 
all cases, HM01 was gone, and Radio Havana wasn’t. There 
were no Cuban numbers transmissions in any format, includ-
ing Morse code and dead carriers, reported by anyone in the 
world.

This situation persisted until the 1400 Coordinated Uni-
versal time (UTC) schedule on the 14th. Then HM01 picked 
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up with the same message numbers used on the 
10th, and carried on as if nothing had happened.

One dedicated listener who calls himself 
“The HM01 Guy” is in New York State. He heard 
nothing. Another is long-time Utility Planet con-
tributor Tony Agnelli, who is in Florida. He heard 
nothing; then signals were weak. Now, however, 
his recent catches documented in YouTube videos 
show the usual needle-burying signal strengths.

Here in Southern California, the situation is 
the same as Tony’s. Signals have recovered, and 
they usually do pretty well, depending on time of 
day and conditions.

Conclusions

Poor HM01 reception in mid-July was 
definitely due to band conditions. However, the 
global scope of the outage, affecting skip paths of 
all distances, continues to suggest that, in fact, no 
transmissions were made on UTC dates 11, 12, 
and 13 July of 2014.

There are some other issues. On July 10, the 
station wasn’t working very well. This is nothing 
new for Cuban numbers, but it’s still worth noting.

Also the Morse code transmission (ENIGMA 
M08a) was absent in the same interval. This one 
comes from the same people and equipment.
Meanwhile, Radio Havana Cuba, which has been 
verified many times as using most or all of the 
same transmitters, was still broadcasting. This 
does not rule out all technical failures, but it does 
seem to indicate that the RF side of things was 
functioning.
In the end, it’s still a mystery. The people who 
actually make the world’s various numbers broad-
casts are not the sort who talk about them to utility 
columns in the U.S.

Japanese Fishery Faxes

Another long-time puzzle is posed by the 
radio-facsimile (FAX) broadcasts from Japanese 
fishery stations. These are always nice catches, 
due to low power, varying station locations, long 
propagation paths, and somewhat irregular sched-
ules. They are audible most days on the U.S. West 
Coast, and of course in Alaska and Hawaii.

While some comms with the fishing fleet are 
secret, the faxes are unencrypted public broad-
casts. They are in the usual maritime format, with 
120 lines per minute (LPM) and 576 for the Index 
of Cooperation (IOC). They usually come through 
pretty grainy in the U.S., but not always. This 
editor has some nice clear ones.

The content can be maps showing sea tem-

JFC fax with header strip. (Courtesy of the author)

peratures, tables of market price figures, navigation warnings, and even 
weather charts from the U.S. National Oceanic and Atmospheric Admin-
istration (NOAA). On occasion, there is straight Japanese text.

Nearly all faxes are sent over a few common frequencies. The 
assigned channel centers for these are 6414.5, 8658.0, 13074.0, 16907.5, 
and 22559.6 kilohertz (kHz). Simulcasts are rare, so just check them all 
within the limits imposed by trans-Pacific propagation.

HF fax is tuned in upper-sideband (USB). In all cases, radio dials or 
displays will read around 1.9 kHz lower.

Known Active Stations

As we know from recent events, Japan takes its fishery seriously. It 
has to. It’s an island nation with a seafood diet. The fishery uses some-
thing like 900 radio stations, on all bands and modes, and not necessarily 
in the clear.

Here, it’s the big base transmitters that get heard. Most of these are 
very old stations, using 3-letter international call signs written in Latin 
text. The JF- block is allocated to the fishery, though a few stations have 
used other second letters.

Most listed stations probably communicate with fishing vessels 
closer to shore, and they don’t use HF. The ones that do use it can really 
get out if everything’s right.

Japan has a central fishery called Chuo Gyogyo, which is simply 
“Central Fishery” in Japanese. Its shore-side radio station is JFA, which 
might or might not stand for Japan Fisheries Association.

Martin Foltz, a longtime contributor from Southern California, has 
passed along word of an ITU monitoring report of this station on 16907.5 
kHz, at 1139 UTC. ITU reports come from volunteer monitors, and they 
are not always accurate. If this one is, then it’s the first JFA intercept on 
HF in a very long time.

Other radio stations are largely for fisheries organized at the prefec-
tural level. A Japanese prefecture is a first administrative division, with a 
governor and a unicameral legislature. There are 47 of these.
Fukushima, notorious for the nuclear disaster, is a prefecture, and its fish-
ery is still very much in business. The radio station is JFW, which sends 
charts or pages of text in Japanese.

These are usually, though not always, identified by a single line of 
eight Japanese characters at the bottom. These characters translate into 
“Fukushima Prefecture Fishery Radio Station.”

Another big gun on these frequencies is JFC, Kanagawa Prefectural 
Fisheries Technology Center, at Misaki Harbor. Its schedules are pretty 
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consistent, and usually several times a day on the common 
frequencies. The faxes are often identified with a ragged-look-
ing template reading “JFC-FAX” at the top.

JFX, Kagoshima Fishery, is located at the extreme south-
ern tip of Japan. This is a good location for propagation to the 
U.S. West Coast. Even so, its faxes are generally weak, and 
often have no readable ID. One clearly identified fax, contain-
ing NOAA weather data in a tabular format, was received by 
this editor on 8658 kHz at 1800 UTC.

This transmitting site is also used by JSC, which is often 
the best place to find the Kyodo News newspaper faxes. It 
replaces the older JJC, Tokyo Radio, which went away when 
a large transmitting site near the capital was closed down and 
dismantled.

One frequency, 16971 kHz, has a special Pacific beam 
intended for fishing vessels. It’s usually louder than the other 
frequencies here, unless conditions are really good on 22542.
The newspapers are sent at a slower speed of 60 lines per min-
ute, with the same IOC of 576. This allows clearer reproduc-
tion of Japanese characters on these small news pages. It also 
means that the whole paper takes hours to transmit.
Navigation warnings have also been copied here. These are 
sent at the faster 120/576, in a distinctive and easily recogniz-
able text format.

Much of this information has come from Martin’s 
impressive work. He has been able to e-QSL (e-mail verify) 
some of the fishery stations, and they have been surprisingly 
forthcoming with information on schedules and content.

Japanese Fishery CW

Martin has also made some excellent catches of the 
scheduled CW traffic standbys done by these and other sta-
tions. These are usually a general call (CQ), followed often 
by exchanges with vessels. These have been mistaken for 
extremely bad sending, but in fact the traffic uses Japanese 
Wabun code rather than International Morse.

The common fax frequencies are not used for these. Sig-
nals are weak, and operators use various types of hand keys. 
They don’t always have the best “fists,” in either code.
Last year, this editor got interested. 16976.8 was quickly 
found to be active daily with JFM. This is Kochi Prefec-
ture Fisheries Cooperative Wireless, in Muroto. For several 
months, this one took a daily standby for traffic at 0000 UTC. 
It also came up at other hours which were harder to hear in the 
U.S.

The operator tended to run the last letters of the call 
sign together, making it sound more like “JUW.” However, 
the JUW call shows as last assigned in World War II, when a 
vessel using that name was sunk by U.S. forces. It’s JFM.
Most of the time, vessels did come back, though they were 
generally inaudible. As noted above, the traffic was definitely 
of the terse maritime variety, and over quickly.

Another listener has reported JFX on 8690 kHz at 1600 
UTC and other hours. This, too, was daily traffic with vessels, 
one of which was identified as a “Maru.”

A complete list of Japanese 3-letter call signs was posted to 
this column’s blog some years back. A link to the JF- section 
appears at the end of this column.

Given how old these licenses are, they probably haven’t 
changed much, if at all. A better question would be, which of 
these still use CW telegraphy. The answer might come as a 
surprise.

Obviously, Japanese fishery CW is a whole different and 
challenging area for the real hard core DXers to explore. It is 
considerably off the beaten track, to say the least.

Best Receiver Book Ever?

Universal Radio (www.universal-radio.com) has just list-
ed the Fourth Edition of Fred Osterman’s respected Shortwave 
Receivers Past & Present. According to their description, this 
has grown into a huge book, with information on 1700 receiv-
ers made between 1942 and 2013.

The chapter list is staggering. Something like 360 
manufacturers are in here, all the way from household words 
(Zenith and Sony) to mil-spec esoterica (Technical Material 
Corp., Rohde & Schwarz, et al).

The content looks pretty comprehensive, with photos, 
descriptions, current used-equipment prices, and ratings. This 
could be a pretty definitive reference, settling a lot of argu-
ments.

Like many of the older radios described within, this book 
is massive. It is 800 pages, hardbound on high quality, coated 
stock, and measuring 8.5 by 11 inches.
Needless to say, this doesn’t come cheap. Universal has listed 
the book at U.S. $49.95. Surface (slow) shipping within the 
U.S. is another seven bucks.

The real sticker shock, though, comes with international 
shipping. It can easily exceed the cost of the book. Europe is 
U.S. $50. It goes up from there.

Is it worth the money? Well, people, such as this editor, 
will undoubtedly spend a many hours looking through it. 
With the cost of entertainment these days, it quickly becomes 
cheaper than movies or concerts. Since this is the December 
issue, perhaps some hinting around to significant others is in 
order. Santa rarely brings radios, but books about them are 
another matter. There’s also a web site for this book. It’s at 
http://www.rcvrpp.com/. 
Resources:
Don Schimmel’s Radio Intrigue:http://www.dxing.com/intrigue.htm

WM7D’s Solar Resource Page:http://www.wm7d.net/hamradio/solar

PY4ZBZ’s HM01 page, with DIGTRX d/l: http://www.qsl.net/py4zbz/
eni.htm

JFX fax received by the author: http://www.ominous-valve.com/jj_mys-
tery_fax.html

List of Japanese fishery call signs:
http://mt-utility.blogspot.com/2009/12/japanese-3-letter-call-signs-1.
html T S M

http://www.universal-radio.com
http://www.rcvrpp.com/
http://www.dxing.com/intrigue.htm
http://www.wm7d.net/hamradio/solar/
http://www.qsl.net/py4zbz/eni.htm
http://www.qsl.net/py4zbz/eni.htm
http://www.ominous-valve.com/jj_mystery_fax.html
http://www.ominous-valve.com/jj_mystery_fax.html
http://mt-utility.blogspot.com/2009/12/japanese-3-letter-call-signs-1.html
http://mt-utility.blogspot.com/2009/12/japanese-3-letter-call-signs-1.html
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D i g i  t a l H  F: I n t e r c e p  t a  n  d A n a l y z e
By Mike Chace-Ortiz AB1TZ/G6DHU       mchaceortiz@gmail.com

Two More Mystery Networks: Pactor and MIL-188-141ALE

Like most other activities, my weekday HF utility 
listening tends to follow a routine. I have a half-hour 
or 45 minutes usually after the house clears in the 

morning and before I head to work. In the evening, I often 
listen for a half- hour after finishing work emails following 
the drive home and then again after dinner. I’m still amazed 
by how even in such little time, being at the controls during 
the same period of time often results in you bumping into 
the same networks that probably operate to a schedule that 
matches yours.

On one evening in October 2013 at around 2200 UTC, 
I happened on a rather weak PacTOR-II signal on 10532.3 
kHz. At the time, the signal wasn’t strong enough to decode 
and I also heard no selcall activity as the link dropped and 
picked up again. The 0.3 kHz offset was intriguing, as both 
the Peruvian and Dominican navies use it and frequently 
send data using PacTOR-II among other systems. You can 
decode PacTOR-II with Sorcerer, Hoka Code 32 and Code 
300, WaveCom and go2 software. MultiPSK will also de-
code the PacTOR selcalls. As is often the case, I chalked this 
up to yet another unidentified network that I would probably 
only hear the one time.

However, about a month later, I was again trawling 10 
MHz searching for signals in the evening when I came upon 
another PacTOR-II transmission with the same distinctive 
offset, this time much stronger. Unfortunately, again I caught 
only the final few lines of text which consisted of a CRC 
(Cyclic Redundancy Check) error checksum generated by 
the terminal program or mailbox system in use, probably the 
free “SCSmail” software offered by the PacTOR developers 
and manufacturers, SCS Communications. Here’s what I saw 
that evening:

gacdsuacrhiulm  h  l  308D*
CRC OK
ES TODO 

This intercept wasn’t a lot of help, but at least I knew 
that it was likely a Spanish-speaking net, since “es todo” 
means “that’s all,” and that it probably uses a regular trans-
mission scheduled time at or around 2200 UTC. It was also 
likely that the users behind the transmissions used a different 
channel every time they were in communications since I had 
never found them in the same place twice. So day after day, I 
searched from around 9 to 11 MHz from 2130 UTC onwards 

and within a week or two found the signal again. Here are 
the channels, days of week and dates found so far:

10246.3 kHz on Monday 24 March 2014
10318.3 kHz on Monday 13 October 2014
10319.3 kHz on Friday 31 October 2014
10381.3 kHz on Monday 10 November 2014
10385.3 kHz on Wednesday 29 October 2014
10405.3 kHz on Saturday 11 October 2014
10532.3 kHz on Saturday 30 November 2013
10587.3 kHz on Thursday 2 October 2014
10981.3 kHz on Thursday 12 December 2013

To this date even after a year, I have still to catch the 
stations at the very beginning of their scheduled time. This 
is important, because with a PacTOR-based network, they 
are likely to use selcalls, which can often provide interesting 
clues if they aren’t tactical in nature. I have however heard 
the stations lose their connection and re-link. Selcalls used 
have been “3GANAS”, “TUNJA26” and “AIRES66”. Of 
these selcalls, TUNJA26 may indicate that one station is 
located in Tunja, a fairly large city high in the Colombian 
section of the Andes mountain range.

The fact that the people behind the network are Spanish 
speakers was confirmed one evening when I heard a man and 
woman confirming receipt of messages and sending good-
byes after the PacTOR. They use USB at 1300 Hz below 
the data center. A colleague of mine from Peru was able to 
listen to the chatter and confirmed that they are certainly 
from South America, rather than Central America or Span-
ish-speaking Caribbean countries.

After a while, I began to see more of the actual traffic 
sent, which usually consisted of transfers of .ZIP or .RAR 
compressed files encoded in a very strange looking format 
that I’d not seen before. The two stations were always very 
weak at my location, complicating reception since only 50 to 
60 percent of packets were being decoded and never the full 
message, so even operator chatter sent in Spanish in the clear 
was garbled. Here’s an example of the typical traffic seen:

#NBIN#SOLOS.txt 662 C5F3

7! ghrnasuedtlicmo#ooomr   r   rg  hm  ennnuel ail n smgin 
eiuntnrlhnust n  erasinds hcennugidie nosiago uttiahueasa 
sihediuerun rmiedtendt  etoehml dchisltitlm lncis gedhtirdc-
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neldesrcnhthnrtoedag etsin   eet tauelooen lidri rdcnutuih-
dt srg ltindusnstm eeunaimnnnuelstiuhn rmc tlnnnudinhi 
losetlm huael l actnustirrl dm c   t  r   r   rh  hm  antohnduain-
lles eirnlnssuelns agiuctetuneturiahrnnt nusi usi lcnnacuelth 
amtinl iudaindhntdneec c   t  r   r   ra  hm  oilnh terneigeloee-
dogendmedre thgndaseegd uhsidcoilisegiuctetuneturiahrnnt 
nusi usi lcnnacuelth amtinl iudaindhntdneec c   t  r   r   ra  hm  
oilnh terneigeloeedogendmedre thgndaseegd uhsidcoilise_

CRO SUYO EC OKAMOS EL VIERNES CHAO QUE 
PASE BUENA NOCHE
Z#Z

Here you can see the name of the file to be sent “so-
los.txt” probably a file size (662 bytes) and a hexadecimal 
checksum (C5F3). Thinking that this strange traffic might 
be something proprietary generated by the PacTOR modems 
because web research didn’t result in any leads, I contacted 
SCS Communications and received a helpful reply that it 
was something called Huffman Compressed Binary, which a 
number of terminal programs do indeed support.

Huffman Compressed Binary

Huffman compression is a complex subject, so I’ll 
simplify a little here, but compression of the type seen above 
takes advantage of the frequency of letters (and spaces) in a 
text message.

In a standard ASCII text message, 8 bits (a byte) is used 
to represent every letter, punctuation and space characters, 
so a 100-character message will take 800 bytes or 6400 bits 
to send. However, if we recognize that, for example, the 
space character is most prevalent in our message, typical-
ly followed by “e”, “i”, “n”, “t” and so on, based on their 
frequency, we could code those characters using a smaller 
number of bits than less frequent characters and therefore 
reduce the overall size of the message. Letter frequency can 
be determined by a fixed table that gives reasonable message 
size savings, but more complicated systems can pre-scan and 
calculate frequency or predict the next character in a stream 
to provide even more savings.

PacTOR modems can actually do a lot of this process-
ing already as part of their built-in operating system, Huff-
man compressing text in the most efficient way as a binary 
stream and sending it to the receiving end where it can be 
uncompressed. For example, the first few standard Huffman 
codes implemented by a PacTOR modem are as follows:

Space = 10
e = 011
n = 0101
i = 1101
r = 1110
t = 00000
s = 00100

Now you can probably begin to understand why our 
mystery stations are generating such strange looking traffic. If 
a binary file such as a .ZIP or .RAR archive, rather than a text 
file is to be sent, the binary stream is simply broken up into 
the most efficient Huffman codes for sending, knowing then 
that the least amount of bits will be required for the overall 
transmission.

The stations exchanged a lot of operator chatter on their 
11th of November transmission, much of it mentioning God, 
which hymns were sung at a celebration and other things that 
suggest that the operators could be missionaries. Similar net-
works, also using PacTOR equipment, have been seen before 
in places like the Venezuelan Amazon jungle, Haiti and some 
Caribbean islands, so this remains the most likely explanation 
for this network. Surely, more time and a few more intercepts 
might help confirm this.

The “536” ALE Network

This as yet unidentified network is another product of 
being at the controls during the same period of time each day. 
In this case, it’s not scheduling but probably propagation that 
has resulted in my bumping into more and more channels 
over time. Signals tend to be strongest beaming East of my 
station, indicating perhaps African, Middle Eastern, or maybe 
India or Pakistani locations based on frequencies and times 
that signals fade in and out. I would certainly appreciate any 
reports from listeners with bearings and times from their 
locations too to help pinpoint the possible origin with greater 
accuracy.

The network uses the following channels, and from the 
gaps, it does appear likely that there is a channel every MHz:

11490, 12500, 14755, 15660, 16248, 18308, 19183 & 20004 
kHz USB

The identifiers are in two groups, from “101” to “119” 
and “1536” to “19536,” meaning that there is a 536-suf-
fixed “sister” identifier for every three digit one. This kind 
of scheme, called virtual addressing, is often used by Codan 
and other manufacturers to separate voice from data usage. 
However, to date, no voice traffic or high-speed modem data 
triggered by the ALE has been heard. Indeed, most activity 
is purely soundings by participants, and even link quality as-
sessments (LQAs) between stations are rare. There is howev-
er occasional data, usually once a day on one of the channels 
around 1600 to 1700 UTC, in the form of DBM (Data Block 
Message) text messages. The transmission can be as long as 3 
to 5 minutes but encrypted as the example below shows:

11/10/2014 11:45:05      [THIS WAS] 116
11/10/2014 12:06:19      [THRU] XHX[THIS WAS] 110
11/10/2014 12:06:20      [THIS WAS] 110
11/10/2014 12:17:15      [THIS WAS] 16536@
11/10/2014 12:17:16      [THIS WAS] 195
11/10/2014 12:17:19      [THIS WAS] 19536@
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11/10/2014 12:18:04      [THIS WAS] 119
11/10/2014 12:35:54      [THIS WAS] 107
11/10/2014 12:52:30      [THIS WAS] 117
11/10/2014 12:53:20      [THIS WAS] 6536@@
11/10/2014 13:00:04      [THIS WAS] 7536@
11/10/2014 13:00:05      [THIS WAS] 7536@ [DBM]
11/10/2014 13:07:13     j ZdWN.8B3bPKig-
jX)`^nYZw8DEaRPD/zD>4,TV &UM]M1$oxCx-
CY/>%LT>z$V/[~._&s=v&C>ZFpnAMM\PmV
uSxl,bU&)b~Y6zd:db^V4mN_&_f=EMv/ 3#
0HvJG^v|- MF4>921xN 2 ‘N\M0^qR<Y7,3}
S|Ehk(%s?74MKB?4gt`.iT
11/10/2014 13:25:47     [HuHof9Z5x$ek/d!uU[l]7d=Fp~_
tO;SBqq;*,hhH
M U|Ij3X”naf]!W*5[P;0C.hZI6,.&aj7Qd9<B
{Rest of message text omitted}
11/10/2014 13:25:48     :>MBEU_A&oUiZ7*+(wPYB 
pAA5qdcu’7[`>SnU$)s18U3)W;J3ipbTvLe”l|\QN_;]’P-
{aluFvl<T ) [CRC NOT OK]

Since I’ve not been at the controls when one of these 
DBM transmissions takes place, I’m still not sure if this is 
actual MIL-188-141A DBM data or a false decode of an 
8FSK data format generated by some modems, most notably 
seen from Chinese sources. Again, only time and a few more 
good intercepts will help. The other odd occurrence on this 
network, which you can see in the above example, is the 
occasional THRU ALE command, used to route traffic. In 

this case, the relay identifier used is always “XHX.” Again, 
it’s not yet known whether this is a real command or a false 
decode produced by some other 8FSK modem or protocol. 
Perhaps you can find some of the missing channels or other 
clues to this network’s origin or identity.

And, finally, this just in: The US Postal Service appears 
to be testing MIL-188-141A ALE. Stations heard include 
“DENUSPS” (Denver CO), “MIUSPS” (Detroit MI), and 
“PITUSPS” (Pittsburgh PA) with frequent Link Quality As-
sessments but no associate voice or data traffic. Frequencies 
heard include 7585, 8076.5, 10257.5, 11147.5, 13419 and 
14882 kHz USB. Other channels allocated 4489.5, 4806.5, 
5733, 6818, 6822, 18733 & 20043.5 kHz USB. Thanks to 
Larry van Horn and Jack Metcalfe for confirmation.

Resources:
Sorcerer Decoder Software  dl.dropboxusercontent.
com/u/301213/sorcerer-v1.0.1.exe  

MultiPSK Decoder Software f6cte.free.fr/index_anglais.
htm

Hoka Decoders  www.hoka.com 

WaveCom Decoders www.wavecom.ch 

Go2 Signals Decoders  www.go2signals.ch/home
T S M

dl.dropboxusercontnet.com/u/301213/corcerer-v1.0.1.exe
dl.dropboxusercontnet.com/u/301213/corcerer-v1.0.1.exe
f6cte.free.fr/index_anglais.htm
f6cte.free.fr/index_anglais.htm
http://www.hoka.com
http://www.wavecom.ch
http://www.go2signals.ch/home
http://www.titaniumsatellite.com
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Shor t  wave Ut  i  l i  t  y Log s
Recent Shortwave Utility Logs Compiled by Mike Chace-Ortiz

!1

5155.00 TBB 0210 Turkish Navy, Ankara 600bps/L STANAG4285 HF modem, CARB "//tbb040i(0)/tbb041i(0)/tbb044i(0)/tbb042i(0)/tbb043i(0)" in 5N1 mode (on USB)
5160.20 PBC 0020 Dutch Navy, Goeree Island 600bps/L STANAG4285 HF modem, crypto tfc (on USB)
5180.00 ??? 0130 Russian MIL, ??? AT3004D 12 tone HF modem, tfc (on USB)
5319.00 ??? 0020 Russian MIL, ??? AT3004D 12 tone HF modem, tfc with full carrier (on USB)
5736.00 ??? 2140 Russian MIL, ??? AT3004D 12 tone HF modem, tfc (on USB) 
6805.20 MKD 0300 UK MIL DHFCS, Akrotiri 600bps/L STANAG4285 HF modem, crypto tfc (on USB)
7652.00 ??? 0200 ???, ??? MIL-188-141B 3G HF modem, tfc (on USB)
7763.00 ??? 0026 ???, ??? MIL-188-141B 3G HF data link, tfc (on USB)
8111.20 DHM85 0000 German Navy, Marlow 600bps/L STANAG4285 HF modem, crypto tfc (on USB)
8363.00 ??? 0220 ???, ??? MIL-188-141B 3G HF modem, tfc (on USB)
8440.50 ??? 0220 Russian MIL, ??? AT3004D 12 tone HF modem, tfc (on USB) 
8689.00 ??? 2205 Russian MIL, ??? 75bd/250 FSK UNID system, sync, cont, ACF=0
8974.00 ??? 0255 NATO MIL, ??? Link-11 CLEW,  tfc (on USB)
9105.00 WSN*** 0414 ???, ??? 125bd/1750 MIL-188-141A, ALE calling “HTC” (on USB)
9134.00 ??? 0145 Russian MIL, ??? 75bd/250 FSK UNID system, sync, cont, ACF=0
9269.70 ??? 1137 ???, ??? 100bd/1000 FSK UNID System, sync, cont, ACF=0
9295.00 ITHNY*** 2206 NY SECURE, Ithaca NY 125bd/1750 MIL-188-141A, ALE sounding (on USB)
10218.00 ??? 2130 ???, ??? MIL-188-141B 3G BW3 HF modem, tfc (on USB)
10344.00 HBD20 2212 Swiss MFA, Berne 125bd/1750 MIL-188-141A, ALE link protected (on USB)
11111.70 NNN0GFS 0042 US Navy MARS, Washington MFSK16, ID packet “NNN0EDP: 9061E7”
11111.70 NNN0EDP 0042 US Navy MARS, Laguna Beach CA MFSK16, ID packet “NNN0EDP: 91E3EC”
11196.00 CBE*** 2355 US Coast Guard, Cutter “Tahoma” 125bd/1750 MIL-188-141A, ALE sounding (on USB)
11448.00 ZG7D8*** 2154 US MIL, ??? 125bd/1750 MIL-188-141A, ALE sounding (on USB)
11450.00 ??? 2158 Colombian Navy, ??? MIL-188-141B 3G BW3 HF modem, tfc (on USB)
11561.00 ??? 2159 Chinese MIL, ??? 4+4 HF modem, calling mode (on LSB)
12731.00 PWZ33 0215 Brazilian Navy, Rio di Janeiro 100bd/200 PacTOR FEC, weather reports in PP
12857.00 6WW 2121 French Navy, Dakar 600bps/L STANAG4285 HF modem, “de 6ww6ww6ww” ITA2 tfc (on USB)
12982.00 ZSJ 1647 South African Navy, Silvermine Saab MHF50 33 tone MFSK modem, tfc (on USB)
13026.00 WHL23 1520 Global Link Network, St Augustine FL 100bd/200 PacTOR, channel free signal and CWID "cq de whl"
13031.20 FUF 0723 French Navy, Fort de France 600bps/L STANAG4285 HF modem, “faaa de fuf zui testing ryryry sgsgsg” channel marker in ITA2 (on USB)
13410.00 FUF 0720 French Forces, Fort de France 1200bps/L STANAG4285 HF Modem, crypto tfc (on USB)
13907.00 PAC*** 0400 US Coast Guard, CAMSPAC Point Reyes CA 125bd/1750 MIL-188-141A, ALE LQA with “709” (on USB)
14742.00 ??? 2212 ???, ??? MIL-188-110A HF modem, weak tfc (on USB)
14755.00 16536*** 2210 ???, ??? 125bd/1750 MIL-188-141A, ALE sounding (on USB)
14882.00 MIUSPS*** 1810 US Postal Service, Detroit MI 125bd/1750 MIL-188-141A, ALE LQA with "DENUSPS" (on USB)
14882.00 DENUSPS*** 1810 US Postal Service, Denver CO 125bd/1750 MIL-188-141A, ALE LQA with "MIUSPS" (on USB)
14882.00 PITUSPS*** 1810 US Postal Service, Pittsburgh PA 125bd/1750 MIL-188-141A, ALE LQA with "MIUSPS" (on USB)
16607.00 GWPWB33*** 1220 Brazilian Navy, Belem 125bd/1750 MIL-188-141A, ALE LQA with "GWPWSB" (on USB)
16837.00 ??? 2118 Russian Navy, ??? 50bd/250 BEE, tfc
18027.00 ??? 1300 NATO MIL, ??? Link-11 CLEW, tfc (on USB)
18308.00 112*** 2135 ???, ??? 125bd/1750 MIL-188-141A, ALE sounding (on USB)
18308.00 19536*** 2135 ???, ??? 125bd/1750 MIL-188-141A, ALE sounding (on USB)
18405.20 MKD 1700 UK MIL DHFCS, Akrotiri 600bps/L STANAG4285 HF Modem, crypto tfc (on USB)
18545.00 ??? 1216 ???,  ??? MIL-188-110A HF modem, digital voice tfc (on USB)
18610.00 HPPM2 1650 SailMail, Chiriqui Panama PacTOR-III HF Modem, tfc wkg yacht PG9814, WDD4288
19210.00 RDL 1600 Russian Navy, Moscow 50bd/250 BEE, tfc on sync=[0x1414bebe64c], [0x1414bebe952] & [0x1eb41eb2952]
19215.00 OMFUF*** 0105 French Navy, Fort de France 125bd/1750 MIL-188-141A, ALE LQA with "2OMFUF" (on USB)
19345.00 99903*** 1149 Egyptian MFA, Cairo 80bd Codan Chirp, calling “44405” Embassy Islamabad (on USB)
19345.00 99903*** 1149 Egyptian MFA, Cairo Codan 16 tone HF modem, tfc to "44405" Embassy Islamabad (on USB)
19346.70 SSE 1149 Egyptian MFA, Cairo 100bd/170/I SITOR-A, ATU-80 sign-off to "OOVP" Embassy Islamabad
19405.00 ??? 1300 Russian MFA, Moscow 50bd/500 FSK UNID System, sync, cont, ACF=64/128
19707.00 PWZ33 2200 Brazilian Navy, Rio de Janeiro 100bd/200 PacTOR-I FEC, news in PP
20150.00 ??? 1054 ???, ??? Thales Systeme 3000 HF modem, ALE bursts (on USB)
20226.70 SSE 1440 Egyptian MFA, Cairo 100bd/170/E SITOR-A, ATU-80 opchat to Embassy Tunis "KKXR"
20461.00 ??? 1350 Russian MFA, Moscow 16 tone MFSK modem, tones +535Hz to +2635Hz
20659.00 KGD825 1228 US Environmental Protection Agency, Chelmsford MA125bd/1750 MIL-188-141A, ALE sounding (on USB)
20994.00 ??? 1644 ???, ??? MIL-188-110A HF modem, tfc (on USB)
22387.50 SVO7 2125 Olympia Radio, Greece 100bd/170/E SITOR-B, messages in Greek in SBRS mode
23100.00 ??? 1615 ???, ??? MIL-188-110B HF modem, idle (on USB) 
23116.70 ??? 1227 Egyptian Embassy, Accra 100bd/170/I SITOR-A, ATU-80 telegrams to MFA Cairo headed “jg: kwfk”
23175.00 ??? 1614 ???, ??? Thales Systeme 3000 HF modem, 2400bd data and 8FSK ALE bursts (on USB)

Frequency Callsign    UTC       User, Location   System Details
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Short  wav e Ut  i l i t y Log s
Recent Shortwave Utility Logs Compiled by Hugh Stegman

Frequency Callsign User, Location Time System Details
129.10 DCF49 EFR, Mainflingen, Germany 217 FSK power grid control bursts
135.60 HGA22 EFR, Lakihegy, Hungary 336 FSK power grid control bursts
139.00 DCF39 EFR, Magdeburg, Germany 329 ASCII ID in FSK power grid control bursts
147.30 DDH47 German Weather Office, Pinneberg 206 RTTY English Channel wx obs in German
490.00 "L" Hamburg Radio (DDH49), Germany 150 Sitor-B NAVTEX warnings in German
492.00 TBV NDB navigation beacon, Czech Republic 149 Morse ID in AM, Moravská Třebová Airport
518.00 "T" Oostende Radio (OST), Belgium 2310 Sitor-B NAVTEX warnings for Belgian waters
518.00 "K" Kerkyra Radio (SVK), Greece 140 Sitor-B NAVTEX warnings for Greece
2474.00 PBB Dutch Navy, Den Helder 232 RTTY channel availability marker
4575.00 AFA9MB USAF MARS 9S1 Net 233 USB, with AFA9CU, AFA9JS, several others
4583.00 DDK2 German Weather Office, Pinneberg 200 RTTY English Channel wx obs in SYNOP code
4610.00 GYA UK Royal Navy, Northwood 645 FAX surface temperature chart
4792.00 "436" Russian Intelligence 1930 USB (Enigma G06), callup and message in German
5082.00 "412" Possible Polish Intelligence 1630 USB (Enigma E11), callup 412/34, similar on 5409 & 6304
5505.00 Shannon Shannon Volmet, Ireland 2352 USB, Shannon Volmet, weather for Amsterdam Schiphol  Airport
5550.00 Speedbird 34N British Airways B747 reg C-BYGB 244 USB, selcal check CP-MR with New York
5805.00 RIQ97 Russian Navy 2016 CW, calling RMP, Baltic Fleet HQ, Kaliningrad
6450.00 Unid Armenian Air Defense 1603 USB, target bearing and range reports
6607.00 4XZ Israeli Navy 36 CW marker, then numbered messages in code groups
6685.00 Korsar Russian Air Force, Pskov 1755 USB, working Klarnetist (Migalovo/Tver)
6923.00 "957" Possible Polish Intelligence 1710 USB (Enigma E11a), similar 10213, 10690, 14410, & 15632
7401.00 ZLST German Customs comm center, Cuxhaven 1318 ALE, calling ZHID, Customs Boat Hiddensee
7547.00 Romeo 7 Lithuanian military in exercise Iron Sword 1511 USB, working Oscar Papa 1, 2, 3
7852.30 L04 Unknown Chinese net 1453 ALE, raised MOP for secure voice traffic
8060.00 BOZ Colombian Navy 650 ALE, calling KM3
8125.00 FAAACT U.S. FAA, Atlantic City, NJ 1808 ALE text ID (KLM80) to FAAMRB (KIT88)
8181.50 JOC U.S. Army National Guard 1834 USB, net with T1MY and W3MO
8190.00 PALERMO Italian Financial Police, Palermo 1001 ALE, calling INZUCCHI, Patrol Boat Inzucchi
8264.00 H3GS Cruise Ship Carnival Fantasy, in SC port 1947 Radio check with WLO on 8788, not heard
8912.00 ABD U.S. Coast Guard Cutter Grand Isle 1115 ALE, calling Z02, USCG Sector Boston, MA
9069.00 SPI324 Polish military 1230 ALE, calling SNB813
9106.00 KIG91 U.S. FBI, TN 1415 ALE, calling IP1 (Indianapolis) & QT1 (Quantico)
9110.00 NMF USCG, Boston, MA 402 FAX Atlantic Surface Analysis chart
10057.00 Alaska 815 Alaska Airlines B737 reg N537AS 305 USB, position and selcal check BE-FS with San Francisco
10063.00 XA-ING Interjet (Mexico), flight AIJ253 223 HFDL position for Albrook, Panama (heard)
10250.00 Unid Russian Intelligence 947 Multimode "Digital Pseudo-Polytone" (Enigma DP01) 
11175.00 Deck Hand U.S. military, possible TACAMO 1522 USB, patch via Andrews to unknown weather office
11220.00 Offutt USAF HFGCS, NE 1955 USB, patch for Hoover 52, a TC-135W
11232.00 Trenton Military Canadian Forces, Ontario 1430 USB, phone patch for E-3B AWACS Sentry 40
11282.00 C-FKMC Bombardier Challenger 605 bizjet 340 USB, working San Francisco
11309.00 New York NAT-E oceanic air control, NY 2159 USB, working Air Europa 076, secondary 13354 kHz
11345.00 SDJ Stockholm Radio, Sweden 1034 USB, selcal check MR-LQ with EasyJet A320 reg G-EZWF
11354.00 VQ-BBF Aeroflot (Russia) flight SU0107 135 HFDL message downlink for Barrow, AK (not heard)
12189.00 "725" Russian Intelligence 1720 CW (Enigma M12), repeated on 11491 at 1740
12993.00 KSM San Francisco Radio, Pt. Reyes, CA 1827 CW maritime union newsletter and ID
13276.00 "01" San Francisco HFDL, CA 59 Logging on aircraft ICAO A4EA7E, an Avianca A320
13386.00 "725" Russian Intelligence 1700 CW (Enigma M12), bad keying
14319.00 PITUSPS U.S. Postal Service, possibly Pittsburgh 1831 ALE, calling MIUSPS (unknown)
14455.00 KHA908 U.S. NASA Ames Research Center, CA 1600 Weekly Wednesday net, usually starts at 1730
14882.00 DENUSPS U.S. Postal Service, Denver 1836 ALE, calling MIUSPS (unknown)
16114.00 "764" Russian Intelligence 1420 Polytone (Enigma XPA2), repeated a day later
16804.50 003669998 U.S. Coast Guard, New Orleans, LA 1713 DSC, calling 538004005, bulker EGS Wave (V7UQ6)
16806.50 NMF U.S. Coast Guard, Boston, MA 1702 Sitor-B navigation warning broadcast
17462.00 "764" Russian Intelligence 1400 Polytone (Enigma XPA2), repeated on 14848 at 1440
17952.00 Reach 960 USAF Air Mobility Command C-17A 1627 USB, position and selcal check EQ-LS with New York
17952.00 New York NAT-E oceanic air control, NY 1836 USB, clearing KLM 743 (a B777) to flight level 340
18238.00 "6685" Russian Intelligence 1300 Polytone, repeated 16238 at 1320 and 14438 at 1340
28255.00 "Taxi" Russian business in ham band 936 FM, female dispatcher, working many taxicabs
29770.00 Unid Unknown Mexican business 2148 FM, two Spanish speakers, likely taxi dispatch
31450.00 Unid U.S. military 2054 FM exercise, "troops and light armor can engage"
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A m  a t  e u r R  a d i o I n s ig h t s
By Kirk Kleinschmidt NT0Z          nt0z@stealthamateur.com

The Cold Equations:
Why an Extra 30 W Means Nothing; Why Amplifiers Don’t Work; Why 

QRP Does, and What You Should Really Do to Boost Your Signal!

This 30-dB S-meter spread illustrates “the price of power.” If your 100-W signal is 
S-8, your 6-W signal will still be S-6. Conversely, compared to your 100-W signal, your 
1,500-W signal will only be “6 dB over S-9” (shown here as 10-dB over S-9). Improved 
antennas and feed systems can make up these “power” differences—and then some—at 
greatly reduced costs. See text. (NT0Z graphic)

I had been negotiating all year with 
Santa, and to make sure he brings 
me a Rigol DSA815-TG spectrum 

analyzer for Christmas, he insisted that I 
sell a radio and some little-used equip-
ment that have been hanging around 
the shack. Fair enough. I had been a 
bit naughty this year (the details aren’t 
important)! Winter struck early, too, and 
I haven’t yet managed to find a bud-
get-friendly house outside the city limits 
that will support my planned antenna 
farm, so I can at least busy myself in the 
condo designing, testing and building 
radios. And there’s no finer tool for 
those tasks than a spectrum analyzer.

To realize my dream, the radio 
that I decided to sell first was my trusty 
ICOM IC-718 HF transceiver. It’s not 
sexy and it doesn’t cover 6 meters, 
but it’s a real Swiss army knife, it’s a 
perfect beginner or backup radio, and 
it’s priced right. (Too right, actually, as 
I was expecting to get a few more bucks 
out of it!)

Because I was the original and 
only owner, I had used the ‘718 from 
Day One. It was minty fresh, had the 
factory-installed audio DSP module, the 
hand mic and power cord, the original 
box, and a sweet extra that I had added 
myself: the 300-Hz CW filter. I hadn’t 
used the radio for a few years, but I 
remembered why I had liked it so much 
after I set it up for a week of on-air test-
ing prior to listing it for sale. I guess we 
all feel a bit warm, fuzzy and nostalgic 
when we sell a trusted radio friend. But 
I knew I would get over it, and I have 
better-performing radios in the shack.

I didn’t want to sell the ICOM on 

eBay, so I listed it locally on craigslist. There were no local takers, so I bumped the 
listing to include the nearest major city. The buyer who wanted the radio the most 
was an hour north of the city, while I was an hour south. We chose to meet halfway. 
The fellow was just about ready to take his license exam and was under the tute-
lage of an experienced radio mentor. Excellent. Nonetheless, I offered my future 
assistance.

I felt that my ‘718—my former ‘718—was going to a good home and would 
serve a beginning ham well. Exactly why that was important to me can probably 
be traced to oxytocin (the neurochemical that makes us feel fuzzy and protective of 
children and small animals) and human nature. If I step back and engage a broad-
er perspective, the buyer could have paid me and smashed the radio to bits with 
sledgehammer. Why should I care? It’s his radio now! If a cadre of Old-Timers had 
seen all of the now-vintage radios I “destroyed” for parts salvage as a kid in the 
1970s, I wouldn’t be speaking to you now!

It was his radio. And it will soon be transformed into the spectrum analyzer 
I’ve wanted for 30 years or so. It was all good. He didn’t smash the radio, but he 
did admit to violating it grievously in a follow-up phone call.

What he did, why he did it, and why it produced absolutely nothing of value is 
instructive, so I will discuss it at length this month!

He had called to let me know that the radio was indeed in perfect, as-new 
condition, as I had described. I knew that, of course, but buyers don’t know that 
when they plunk down their hard-earned money, so I was pleased that everything 
had worked out according to Hoyle. I knew what was coming, however, as soon as 
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Is this a load tester or a load toaster? When Bill Knish, 
W9ALD, of Waseca, MN (an authority on E. F. Johnson 
and holder of Edgar Johnson’s former call sign) offered 
to let me use his load tester so I could check the regulation 
and ripple of my analog and switching station power sup-
plies, I was expecting something more like a Viking Ranger 
than a mash-up of toaster parts! Still, in its awesome folk 
art style, the “load toaster” provided several high-current 
resistance values, one of which allowed me to test my power 
supply at 20 A. Necessity is truly the mother of invention! 
(NT0Z photo)

he spoke the dreaded words.
He had taken the radio to a “buddy who works on radios” 

who “opened up” the finals a bit so the radio would have more 
“talk power.” Traditionally, these terms mostly belong to a certain 
non-amateur radio service. Translation: Some misguided soul who 
has no understanding about how RF power “works” was butch-
ering my baby in a misguided, yet futile attempt to have a bigger, 
better signal! Perhaps a sledgehammered euthanasia would have 
been preferable to the hate crime that had just been committed.

In calm, measured tones—it was his radio and I was now 
okay with that—I told him why “opening up” the finals was a bad 
idea and how he’d have to increase the little ICOM’s power output 
from 100 W to 400 W (6 dB) just to see a single S-unit increase at 
the other end of the QSO. I also mentioned how increasing the out-
put from 100 W to 130 W—an increase of only 1.1 dB!—produces 
absolutely nothing of value RF-wise, but almost certainly degrades 
the IMD performance of the transmitted signal and needlessly 
increases the risk of transistor failure.

I could tell that he believed me from a scientific perspec-
tive, but I could also tell that the weight of common sense and the 
conventions he’d learned from participating in the “other” radio 
service would undoubtedly win in the end.

Unfortunately, life offers many examples supporting “the little 
extra effort that produces success.” In a motorcycle race, for exam-
ple, boosting your engine horsepower from 100 to 130 would be 
hugely advantageous. Unlike RF power, horsepower has a rather 
linear progression and not a logarithmic one. Many things are like 
that.

RF, my friends, is steeped in The Cold Equations of logarith-
mic reality, where a little bit of extra power produces absolutely 
nothing of value! They say you can’t get something for nothing, 
but when it comes to “just a little bit more RF power,” you defi-
nitely get nothing for something!

Whether you’re dreaming about a little more RF power or 
imagining the miraculous benefits of running your own legal-limit 
linear amplifier, pay close attention. As we will soon see, to gain a 
single S-unit on the other end you’ll have to quadruple your trans-
mitter’s power output. To gain only two S-units you have to boost 
a 100-W transmitter to 1,600 W which, you’ll notice, is more than 
the FCC allows by 100 W!

The Cold Equations (which I borrowed from the title of a 
classic science fiction short by Tom Godwin in which an otherwise 
innocent girl who stowed away on a deep space medical rescue 
ship jettisons herself out the airlock after she learns that her extra 
body mass and resource consumption will cause the rescue mission 
to fail) are quite warm from the QRP perspective. Dropping your 
100-W output power by 12 dB—to 6.3 W—decreases your signal 
by only two S-unit on the far end of the QSO! Very warm, indeed!

Because it’s not “logical” in the conventional sense, and be-
cause we have so many examples of “linear” processes in our daily 
environment, the logarithmic nature of RF power has been confus-
ing for amateurs since the early days of radio.

It’s why amplifiers “don’t work” and why QRP does. And 
it’s the best reason to upgrade your antennas that has ever existed. 
Let’s explore further.

If You Don’t Have an Awesome Antenna, You Don’t 
Need an Amplifier

I’ll admit it. Amplifiers are sexy and mesmeriz-
ing. I’ve built several (and survived into adulthood!). 
The oversize parts (that thing’s a capacitor? It looks 
like a soda can!), the seductive promise of faraway DX 
or commanding stateside signals, and their inherently 
“forbidden” nature makes them awfully attractive at 
times. Plus, most hams don’t have one, so if you do, 
you might just raise your social status among your 
peers. Besides, if you’re not careful, the thing might 
actually kill you! More than a few hams—many who 
were quite experienced—have been seriously injured 
or killed while building, testing and adjusting their am-
plifiers. A big amplifier demands respect, and you’re a 
fool if you don’t give it what it needs.

Beginning hams often fantasize about the on-air 
glory that could be theirs if they only possessed a big, 
shiny amplifier. I’m sure we’ve all had that fantasy 
at one time or another, but unfortunately, The Cold 
Equations show a very different reality. And whether 
you’re thinking about an amplifier or contemplating 
“opening up” your rig’s finals (just a bit), having more 
than 100 W of RF output at HF just isn’t very useful 
for average hams. In fact, it’s probably more trouble 
than it’s worth.

Look at Figure 1 and let the reality soak in. You 
don’t need an amplifier, you need a better antenna (or a 
different feed line)! And if you already have an awe-
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(Left) Ameritron AL-80B ($1,360) puts out 1,000-W SSB. Amps in the 600-W to 1,000-W range don’t necessarily cost much more 
than the 600-watters, but they do provide an additional margin for output power (not really significant) and headroom/reliability/duty 
cycle. (Right) Ameritron AL-1200 ($3,200) puts out 1,500-W. Units in the 1,000-W to 1,500-W range are mostly for bragging rights, as 
the “extra” half an S-unit boost doubles or triples the cost. Like wearing elevator shoes, you might feel taller and more confident, but 
you’re not really any taller! (Photos courtesy: Universal Radio)

some antenna, you don’t need an amplifier—although that 
is when an amplifier can actually be useful. Until then, 100 
W is more than enough. Just ask any QRP op for the straight 
skinny.

Rules to Live By

The Amateur Radio Service—and it is a service—
comes with rules, regulations and goals that transcend hobby 
operation. One of the most important rules compels us to 
use the minimum transmitter power required to commu-
nicate (FCC Section 97.313(a): “At all times, an amateur 
station must use the minimum transmitter power necessary 
to carry out the desired communications”). That doesn’t rule 
out the use of amplifiers, but it should limit their regular 
use. Unfortunately, the “minimum necessary power” rule 
is broken countless times each day. But that doesn’t mean 
that you have to break it. That primary rule isn’t rescinded 
during contests, when trying to work rare DX or because 
you happen to have an amplifier. The only time output power 
is of no concern whatsoever is during an emergency. When 
someone’s life is in danger, even the FCC doesn’t care how 
much power you run!

Running the Numbers

Because I’m suggesting that 100 W is more than 
enough RF power for just about any occasion, let’s assume 
that you have the stereotypical “average” ham station: a 
100-W transceiver that feeds a coax-fed dipole through an 
antenna tuner. Thanks to the antenna tuner, your rig can put 
out full power regardless of actual antenna/feed line SWRs 
on the various bands you work. And if the feed system SWR 
is low enough, you can simply bypass the tuner.

Countless thousands of hams use setups like these, so 
they must work pretty well, right? Perhaps, but not nec-
essarily so. Depending on the details, working stations on 
some bands might be easy, while on other bands it’s just the 
opposite, especially for DX stations. You might think that 
an amplifier could solve the problem, and by boosting your 
transmit power, you reason, those stations with once-margin-
al copy will respond with ease.

That line of thinking is reinforced by amplifier junkies 
and amplifier sellers, but you’ll get a lot more signal for a lot 
less money if you upgrade your antenna system before (or 
instead of) buying an amplifier. Let’s run the numbers

For “budget booster buyers,” a small solid-state or 
single-tube amplifier will boost your 100-W signal to about 
500 W. That should be noticeable, you might think, but is it? 
Ready the cold equations: Every time you double your pow-
er output, stations that are receiving your signal hear a 3-dB 
increase in strength. That’s about half an S-unit! To nudge 
the needle a full S-unit you need to quadruple your power 
output (a 6-dB increase)!

The progression looks like this: 100 W doubled to 200 
W equals a 3-dB increase. Next, 200 W doubled to 400 W 
equals a 6-dB increase. Then, 400 W doubled to 800 W 
equals a 9-dB increase (already more than the output power 
of our budget amplifier). Finally, 100 W times 10 equals 
1000 W, a 10-dB increase in power output (but still less than 
2 S-units). Our 500-W output amplifier gives us only a bit 
more than a single S-unit boost on the other end. That’s not 
much—especially when an amplifier in this class can cost as 
much as $1500!

Extending our calculations, boosting your signal to a 
kilowatt output provides a 10-dB shot in the arm. That’s just 
less than 2 S-units on the other end: S3 to S5, S7 to S9, etc. 
That’s detectable, but it’s hardly enough to make much of a 
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DX Engineering DXE-HEXX-5TAP-2 Hexx Beam antenna 
($767) offers front to back ratio over 20 dB on 20-10 meters; 5.3 
dB gain with an 11-foot turning radius and weighs just under 25 
pounds. (Courtesy: DX Engineering)

Tennadyne T-6 13-30 MHz 6-element log-periodic beam antenna 
($562) offers front to back ratio of 15-25 dB with 5.1 dB gain, a 
20-foot turning radius and weighs 47 pounds. (Courtesy: Tenna-
dyne)

difference when using a non-optimized antenna. And by the 
way, you’re now shelling out $1,500 or more. If you go for 
a legal-limit amplifier, your 1,500-W signal will be about 12 
dB stronger than your barefoot transceiver. Because of the 
“price of power,” 1500 W is still only two S-units stronger 
than 100 W! With a price tag of at least $3,500, a legal-limit 
amplifier is hardly a casual purchase.

The logarithmic nature of the RF power equation—
cold and expensive for amplifier users—is toasty warm 
for low-power ops, as evidenced by the success of QRPers 
everywhere. If a 1000-W signal is S9, a 100-W signal will be 
about S7 and a 10-W signal about S5. That’s fantastic.

Better Ways to Get 3 to 20 dB of Signal Improvement

To keep your pocketbook in good shape (and even your 
house wiring, as big amps require lots of 240-V AC power 
and potentially costly service upgrades) while dramatically 
improving your on-air success, improve your antenna sys-
tem—including feed lines, tuners and transformers—before 
investing in an amplifier.

One almost universal way to get out more signal is to 
get your antenna(s) farther up in the air (your present anten-
na or a new one). Build a taller mast, find a taller tree or put 
up a tower. Most horizontally polarized HF antennas don’t 
even work “right” until they’re a half-wavelength above 
ground. Depending on the details, this will pay back in 2 to 6 
dB or so.

Trade your dipole for the budget ham’s secret weapon: 
a full-wave horizontal loop for 40 or 80 meters (up as high 
as possible, of course!). Feed it with coax and use a tuner 
on bands above the fundamental frequency. That’s a bud-
get-conscious way to snag an extra 2 to 10 dB, depending on 
frequency.

Trade your coaxial cable for 600-ohm open-wire line. 

With a coax feed, even though your antenna tuner may pres-
ent a happy impedance to your transmitter, feed line losses 
due to high SWR may slash your signal by 6, 10 or 20 dB, 
depending on the band and the size of your dipole! By using 
600-ohm open-wire line you’ll likely reclaim most of that 
lost power. Now that’s a 6- to 20-dB shot in the arm that any-
one can afford!

Use your entry-level amplifier budget to buy a multi-
band beam antenna and a decent rotator. For 20 through 10 
meters I recommend building a hex beam, building a two-el-
ement cubical quad, or buying a Tennadyne T-6 log-peri-
odic beam. At press time, each option will cost $450-$650 
(having built and used all three antennas, the T-6 would be 
my choice, as you can reasonably expect to throw it on your 
tower or mast while it “just works” for the next 20 years or 
so, without requiring maintenance or rebuilds). You’ll also 
need a rotator. If you don’t have a suitable unit on hand, 
consider Yaesu’s G-450 or G-800 models ($300 to $400, best 
bang for the buck).

For 20 through 10 meters, any of these antennas, 
mounted at least 35 feet above the ground (doesn’t have to 
be an expensive freestanding tower), will offer a 5- to 7-dB 
directional improvement to your signals, which is like get-
ting two “boosts” in one. Remember: Amplifiers only boost 
your transmitted signal and do nothing to improve reception. 
Directional antennas focus your outgoing RF and also im-
prove incoming signals, too.

Plus, by rotating a directional antenna you can boost 
desired signals while attenuating unwanted signals. For ex-
ample, if I’m working a European ham from my Minnesota 
QTH, a potentially interfering signal from an op in Florida, 
located in the side null of my directional antenna, may drop 
25 dB or more! The difference, more than 30 dB of signal 
enhancement, could never be achieved by an amplifier alone.

On SSB, learn to correctly use your rig’s speech pro-
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cessor (good) or consider buying Ten-Tec’s  Model 715 RF 
speech processor (best). That’s another 3- to 6-dB improve-
ment, this time in the modulation department! Note: If you 
happen to have a direct-sampling SDR such as a FlexRadio 
FLEX-6300 or an Apache Labs ANAN-100, the benefits 
of digital compression/modulation are already yours (and 
what’s to come via firmware updates will likely be even 
better).

Use Morse code or weak-signal digital modes such as 
PSK31 instead of SSB. They offer vastly better signal-to-
noise performance and open up new avenues of exploration. 
That’s a 6-20 dB signal-to-noise boost alone. And if you add 
a decent directional antenna or switch to a better wire anten-
na and feed system, the combination might realistically boost 
your signal-to-noise performance by 15 to 40 dB. Wow! 

When To Buy An Amplifier

Aside from buying an amplifier for mobile operating, 
where it just might do some good, even with a conventional 
antenna, amplifiers can be useful after you’ve tweaked your 
antenna farm. Add a 10-dB amplifier to a 7-dB beam antenna 
and you’ve got a whopping 17-dB improvement in signal 
strength (plus major benefits on receive, too)! That will get 
you noticed, especially when the minimum necessary power 
required to communicate requires maximum power.

If you have piles of cash, feel free to disregard the 
following suggestions. If you don’t, and you’re determined 
to buy an amplifier for better or worse, the Cold Equations, 
backed by a quick cost-benefit analysis, suggest that there’s 
little practical reason to buy an amplifier that puts out less 
than 500 W and more than 1,000 W. The “6 to 10 dB sweet 
spot” is where the smart money lives.

You need 6 dB of gain to see a single S-unit increase in 
signal strength, so that rules out anything that puts out less 
than 400 W (referenced to out typical 100-W transceiver) 
and puts our “minimum amplifier” output at 500 to 600 W. 

Financially and otherwise, going much above this power lev-
el doesn’t provide much value. To get another S-unit beyond 
600 W you’d need to buy a 2,400-watter. That’s illegal in the 
States but may still be usable in Canada on certain frequen-
cies and by certain licensees!

Amps in the 600-W to 1,000-W range don’t necessarily 
cost much more than the 600-watters, but they do provide an 
additional margin for output power (not really significant) 
and headroom/reliability/duty cycle (useful). Units in the 
1,000-W to 1,500-W range are mostly for bragging rights, as 
the “extra” half an S-unit boost doubles or triples the cost. 
Like wearing elevator shoes, you might feel taller and more 
confident, but you’re not really any taller!

And no matter what you do, cold equations or warm, 
don’t mangle your radio and your signal quality by “opening 
up” the finals for an utterly insignificant increase in power 
output. The transmitted SSB signal quality of most mod-
ern transmitters hasn’t kept pace with advances in receiver 
technology over the past 20 years. By and large, modern su-
per-radios still have outdated IMD and “modulation artifact” 
performance. And overdriving the finals only makes that 
worse.

Latest-generation, direct-sampling radios may soon 
change that thanks to a technology called digital pre-distor-
tion (DPD), which promises to improve amplifier linearity, 
efficiency, transmitter IMD performance and overall “clean-
liness.” It may also usher in kilowatt amplifiers that are the 
size of a Tom Clancy spy novel (hardcover) thanks to freak-
ishly high efficiencies!

If it doesn’t get hot you can make it small, small, small. 
More on that in the future. Until then, work on that antenna!

TenTec 715 RF Speech Processor ($253). Learn to use your cur-
rent rig’s speech processor or consider buying Ten-Tec’s Model 
715 RF speech processor. That’s another 3- to 6-dB improve-
ment, this time in the modulation department! (Photo courtesy: 
TenTec)
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http://www.stealthamateur.com
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Radio 101
By Ken Reitz KS4ZR         ks4zr1@gmail.com

Radio Ephemera

No, it’s not a new clandestine shortwave radio station, 
though it would make an excellent name for an HF 
pirate radio station; it’s a term for one of the more 

entertaining aspects of radio listening. According to the Ox-
ford American dictionary, ephemera are things that are used 
or enjoyed for only a short time, such as items of collectible 
memorabilia. Nothing more perfectly describes bumper 
stickers and other bits of radio memorabilia that come into 
our hands as radio hobbyists. It’s all ephemera.

It past times, radio stations would sometimes send 
listeners, who sent in reception reports, bits of ephemera. 
In addition to the QSL, you might receive a bumper sticker 
or other freebie, typically handed out at remote broadcasts; 
anything from a calendar to a Frisbee with the station’s logo 
prominently displayed.

In the shortwave world, some stations, notably Radio 
Havana and Radio Peking (as China Radio International was 
known at that time), enrolled listeners in glossy propaganda 
magazines or weekly newspapers. As a high school student 
and shortwave listener in the mid-60s, at the height of the 
Cold War and right on the heels of the Bay of Pigs invasion, 
my dad was not particularly thrilled that the mailman was 
dropping off copies of what I believe was China Pictorial 
(an official magazine, though it was dressed up as a sort 
of tourist magazine, of the Chinese Communist Party) or 
Granma (the weekly newspaper of the Central Committee 
of the Communist Party of Cuba, in English, of course, and 
complete with full translations of recent speeches made by 
Fidel Castro). Both are still available today online (see photo 

captions).
In those days HCJB sent small, but playable, bamboo 

pan flutes, made by the indigenous people of Peru. Other 
stations sent pennants and other lightweight, easily mailed 
items. During the early 1990s shortwave broadcasters attend-
ing the Monitoring Times conventions usually handed out 
all kinds of stickers, pennants, and other promotional items, 
which is where some of the items appearing here came from.

US AM and FM Radio Station Bumper Stickers

One summer, many years ago, I told friends I was on 
the lookout for radio station bumper stickers from wherever 
their travels would take them over the summer. By that fall 
I had probably a hundred or more. Back in the 80s and 90s, 
some radio stations would send refrigerator magnets with the 
station logo printed on one side, others would send T-shirts 
with the station’s logo on the front. It was a very common 
form of promotion and stations would often leave stacks of 
bumper stickers at retail establishments that advertised on 
the station.

With postage rates so low, and print costs at a mini-
mum, stations sent such material out routinely, just for the 
asking. It was all part of promotional campaigns designed to 
bring in the listeners and logos were often coordinated with 
other advertising around a given city; billboards, signs on the 
sides of buses and bus stop benches, and on top of taxi cabs, 
for example.

It seems that today commercial radio stations rely 

VOA, DW, RCI, Monitor Radio, Radio for Peace International and Radio Miami International are all shortwave radio station bumper 
stickers from around the early 1990s. I picked these up at one of the Monitoring Times conventions from that era. (Courtesy of the 
author’s collection)
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Above: Logo for the English version of 
Granma, the official organ of the Central 
Committee of the Communist Party of 
Cuba, was printed on newsprint and sent 
to listeners who submitted QSL requests. 
Today, with the same type font in the logo, 
Granma is available online at http://www.
granma.cu/idiomas/ingles/index.html 
(Courtesy: Granma)

less on the inexpensive, tried and true, bumper sticker for 
promotion. It could also be that more people are reluctant 
to stick a bumper sticker on their car than they were in the 
past. It’s also possible that most stations today believe it’s 
better to concentrate on social media; that it’s better to have 
more “likes” on their Facebook page and Twitter followers 
than thousands of bumper stickers on cars throughout their 
market. Social media is a whole lot cheaper too than renting 
billboards and placing actual signs around town.

One thing of interest is the size of bumper stickers from 
the past to the present. Bumper sticker printing is priced 
according to the material used (paper vs. vinyl; vinyl being 
more expensive), size (big vs. small, with odd shapes and 
dimensions at a premium) and printing ink (black and white 
vs. full color) as well as graphic design (fancy boutique de-
sign company vs. standard print shop block printing).

Today, owing to those financial considerations (and 
maybe the size of bumpers) bumper stickers tend to be 
rectangles under 10 inches on the long side, though small-
er square stickers are common. But, 15-inch long bumper 
stickers in the 70s and 80s were not uncommon. Those are so 
big that I couldn’t fit them on the scanner bed, which is itself 
14 inches long.

The few radio station bumper sticker collections I’ve 
found on the Web tend to be mounted in photo albums or on 
clear Plexiglas. My collection was once mounted on poster 
board and used to cover the shack walls. After a while they 
were transferred to a place not conducive to keeping them 
in their pristine issued state, namely the attic. Thanks to the 
type of material used on some of these stickers, many tended 
to shrink and wrinkle as they aged in the heat and cold.

Unlike QSL cards, radio ephemera are intended to be 
used until they’re useless. They don’t serve as an official 
verification of reception, they’re just promotional items. 

Bumper stickers get stuck on bumpers, bashed in, scraped 
off, papered over or sold and eventually crushed along with 
the vehicles on which they’re stuck, never to be seen again. 
T-shirts, refrigerator magnets, coasters, and what have you, 
disappear shortly after they’re received. Some stations offset 
the cost of their promotional items by teaming up with soft 
drink or fast food sponsors, which to me (unless it’s a sports 
franchise connection) devalues the bumper sticker.

Even today, AM band DXers report that domestic radio 
stations send various bits of ephemera along with QSL cards. 
Still, from what I’ve found, there are very few radio station 
bumper sticker collectors in the US, despite their graphic 
appeal, connection to radio history, and often connection to 
professional and college sports teams. It seems that if they 
use them at all, more people stick them on their cars and for-
get about them than put them in folders.

Some stations have replaced bumper stickers with “win-
dow clings,” thin, clear plastic sheets with the station’s logo 
and frequency that can be placed on a car window and easily 
removed.

One trend I’ve noted is that some radio stations, par-
ticularly those that seek a wider audience through online 
streaming, offer bumper stickers and window clings to out-of-
market listeners via email requests. These have the station’s 
Web address as well as the call sign and frequency printed on 
them. As in-car online streaming takes off in the US, I would 
expect that more online-only stations would adopt this very 
cheap but effective promotional tool.

I have found only a few websites devoted to collect-
ing radio station bumper stickers and almost all of them are 
dormant. I came across this collection of Chicago-related 
radio station buttons and bumper stickers: http://chicagora-
dioandmedia.com/features/memory-lane/buttons-stickers. 
There is also this site, Radio Sticker of the Day: http://ra-

Once a big signal on the shortwave bands, 
Monitor Radio, a broadcast service of 
the Christian Science Monitor newspa-
per, gave away refrigerator magnets and 
bumper stickers back in the day. This one 
has been clinging to the side of our refrig-
erator for over 20 years. (Courtesy of the 
author’s collection)

Above: China Pictorial, an online maga-
zine about China at http://www.chinapicto-
rial.com.cn/en/index.html (Courtesy: 
China Pictorial)

http://www.granma.cu/idiomas/ingles/index.html
http://www.granma.cu/idiomas/ingles/index.html
http://chicagoradioandmedia.com/features/memory-lane/buttons-stickers
http://chicagoradioandmedia.com/features/memory-lane/buttons-stickers
http://radiostickeroftheday.blogspot.com
http://www.chinapictorial.com.cn/en/index.html
http://www.chinapictorial.com.cn/en/index.html


December  2014  The Spectrum Monitor  57 

T S M

Left: 1980s bumper sticker from WHUR-FM, Washington, DC, a rare university-owned, commercially operated FM radio station, 
WHUR is based at Howard University in the District of Columbia. Its signal, even at 16.5 kW, is heard in five states, according to the 
station’s website. Center: WLS (Chicago) Right: KINK (Portland, Oregon) bumper stickers show design style of the 1980s FM stations. 
(Courtesy of the author’s collection)

diostickeroftheday.blogspot.com that features a number of 
stickers from around the US. There are a few others.

Surprisingly, there is very little on eBay regarding 
radio station bumper stickers. Several websites specialize 
in production for wholesale, radio station gifts; T-shirts, art, 
posters and other gift ideas for stations to have their logos 
imprinted upon that are then offered as premiums to those 
making donations to the station.

And, that’s where radio ephemera are flourishing today; 
among this country’s listener supported, predominately 
FM, public broadcasters. These stations offer an astounding 
array of ephemera going up in value according to donations 

Above: The original listener-supported radio station, KPFA-FM 
94.1 MHz has been on the air since 1949 in Berkeley, California. 
The station pushed First Amendment rights and often found itself 
at odds with state and federal officials who sought to investi-
gate its programming, which was often critical of both state and 
federal governments. The station also endured licensing delays by 
a politically motivated FCC. This bumper sticker is also from the 
1980s. (Courtesy of the author’s collection)

Left and Center: What is possibly America’s best radio station for jazz and blues, KLON-FM, Cal State University at Long Beach, Cal-
ifornia was broadcast to North America in the 1980s and 90s on an audio subcarrier of the Playboy Channel. KKJZ is the same station 
with the same format, still on 88.1 from CSU, but with different call letters. It now streams to North America via the Web at http://jaz-
zandblues.org/index.aspx. Right: On the air as WMAL-AM 630 kHz since November 11, 1928, this station, a perennial market leader, 
joined NBC Blue Network in 1933, according to their website. Once a Disney-owned station (which purchased the station in 1996 for 
$18.5 billion, yes, billion!), WMAL is now part of Cumulus Media and remains DC’s oldest station operating under its original call 
sign. Time has wrinkled this vinyl bumper sticker from the 1980s.  (Courtesy of the author’s collection)

Above: Another storied FM public 
radio station WQED-FM 89.3 MHz, 
Pittsburgh, Pennsylvania on the air 
since 1954. (Courtesy of the author’s 
collection).

Right: DC101, still rocking after all 
these years in Washington, DC. (Cour-
tesy of the author’s collection)

Left: Radio station bumper sticker that outlasted a dance craze. 
WKYS 93-FM “Disco” Stereo FM. (Courtesy of the author’s 
collection)

made to the station. Many stations offer T-shirts, baseball 
caps, grocery tote bags, mouse pads, pens, coffee mugs, 
travel mugs, umbrellas and more; all handed out in return 
for donations. I’ve found the most useful of these are coffee 
mugs, particularly 12-ounce ceramic mugs good for hot or 
cold beverages. They’re not exactly ephemera though, I been 
using one for more than 25 years.

Are radio stations where you live still using bumper 
stickers as promotional devices? Do you have a radio station 
bumper sticker collection? If you QSL AM radio stations, 
what have you received besides QSL cards?

http://radiostickeroftheday.blogspot.com
http://jazzandblues.org/index.aspx
http://jazzandblues.org/index.aspx
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R  a  dio P ropag  at ion
By Tomas Hood NW7US                       nw7us@nw7us.us

Hidden Portals in Earth’s Magnetic Field

Portals between Earth and a far-distant place in space is a favorate 
theme in science fiction, capturing our imagination. Some have 
theorized that portals of time and distance may well exist. Modern 
science has discovered at least one type of portal, a portal that 
opens up between the Earth and Sun, as often as every eight min-
utes! (Image courtesy: NASA)

In the last several issues of this column, we’ve explored 
radio propagation on the shortwave frequencies by using 
digital communications protocols to establish links 

around the world. This month, we’re turning our attention to 
the Sun-Earth connection, by looking at some recent discov-
eries made by a NASA-funded researcher at the University 
of Iowa.

Have you seen these television programs, or perhaps a 
movie, in which tunnels, or portals, open up between Earth 
and some far-off location in space? The thought fascinates 
the imagination; we imagine the possibilities of traveling ei-
ther through space, or even perhaps through time. Are these 
extraordinary openings just a figment of very active imagina-
tions? Do any portals exist in space?

A NASA-funded researcher at the University of Iowa 
has discovered a type of portal between the Earth and the 
Sun, and has shown us a way to find them. Plasma physicist, 
Jack Scudder, has found clear markers of incredible mag-
netic portals, even though they are invisible, unstable, and 
elusive. Physicists call them X-points or electron diffusion 
regions. These are where the Earth’s magnetic field connects 
to the magnetic field of the Sun. The result? An uninterrupt-
ed portal leading from Earth to the Sun, a link of 93 million 
miles.

Using NASA’s THEMIS spacecraft and Europe’s Clus-
ter probes, scientists have discovered that these portals, lo-
cated a few tens of thousands of kilometers from Earth, may 
open and close dozens of times each day. These openings 
occur where the geomagnetic field of the Earth intersects 
with the incoming solar wind and the Interplanetary Magnet-
ic Field (IMF). Most of the portals are small and short-lived, 
while others are large enough, and last long enough to allow 
the inflow of energetic solar particles, which heat the Earth’s 
upper atmosphere, and to also affect the Earth’s geomagnetic 
field. When tons of these particles are allowed in through a 
portal, a geomagnetic disturbance or storm develops, along 
with the magical aurora. Thus, these portals are in part 
responsible for changes in the propagation of shortwave 
radio signals by way of the ionosphere. The more active the 
geomagnetic field, the more degraded shortwave radio prop-
agation becomes.

“It’s called a flux transfer event or ‘FTE,’” says space 
physicist David Sibeck of the Goddard Space Flight Center. 
“Years ago I was pretty sure they didn’t exist, but now the 

evidence is incontrovertible.”
Researchers have known for many years that the Earth 

and Sun were connected in some way—what we call the “Sun-
Earth Connection.” They developed models to explain the 
complexity of the interaction between the Sun and the Earth’s 
Magnetosphere (the giant magnetic “bubble” that surrounds 
the Earth), the ionosphere, and Earth’s atmosphere. These 
models suggested that some sort of portal must exist.

Observations near Earth provided scientists with the evi-
dence of solar particles filling our magnetosphere, as the solar 
particles come rushing in on the solar wind. The data clearly 
reveals that these energetic particles then ride the magnetic 
field lines down to each of the Earth’s magnetic poles. This 
meant that there is a path directly from terra firma all the way 
to the Sun.

“We used to think the connection was permanent and that 
solar wind could trickle into the near-Earth environment any-
time the wind was active,” says Sibeck. “We were wrong. The 
connections are not steady at all. They are often brief, bursty 
and very dynamic.”

We now know that FTEs form where the magnetosphere 
and the IMF interface. The magnetosphere, where it directly 
faces the Sun, is always being compressed toward the Earth by 
the solar wind. The data collected by researches revealed that 
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An artist’s rendition of the X-point, or electron diffusion region. These are regions where the Earth’s magnetic field (the Magneto-
sphere) connects with the magnetic field of the Sun (the Interplanetary Magnetic Field, or IMF, which is stretched out away from the 
Sun on the solar wind). Note the placement of research probes (not to scale), ready to monitor live the region where portals occur. 
(Graphic courtesy: NASA)

at least every eight minutes, these two magnetic fields briefly 
merge, or “reconnect,” forming a portal through which ener-
getic solar particles can flow. The portal takes the form of a 
magnetic cylinder about as wide as the Earth (that is huge!). 
The four Cluster spacecraft as well as NASA’s five THEMIS 
probes have flown through and surrounded these cylinders, 
measuring their dimensions and sensing the particles that 
flow through.

This new data allows the scientists to re-work their 
models of the Earth-Sun Connection. They believe that there 
are two varieties of FTEs: active and passive. Active FTEs 
are magnetic cylinders that allow solar particles to flow 
through rather easily; they are key gateways of energy for 
Earth’s Magnetosphere. Passive FTEs are magnetic cylinders 
that are much more resistive to the passing of solar particles. 
Somehow, the internal structure of these cylinders strongly 
resists the passing of solar particles. As it stands, active FTEs 
form at equatorial latitudes when the IMF becomes south-
wardly oriented, while passive FTEs form at higher latitudes 
when the solar wind’s magnetic orientation is northward 
(this column has explained how we measure this solar wind 
orientation and how it is reported as the “B sub-Z” index 
(Bz). Armed with the new models, we can better predict the 
impact of space weather on our world, including communi-
cations, weather, power grids, and the environment in which 
satellites work.

Now that scientists know some of the characteristics 
and what to look for, they are hunting for these portals and 
hope to reveal much more about the Sun-Earth Connec-
tion. These regions where the portals appear are called, 
“X-points,” or electron diffusion regions. To explore these 
regions more directly, NASA is planning a new mission 
called, “MMS,” short for Magnetospheric Multiscale Mis-
sion. They plan to launch this mission by March 2015 to 
study the interplay in this region. The spacecraft is to be 
fitted with energetic particle detectors and magnetic sensors. 
Four of these spacecraft will spread out in Earth’s magneto-
sphere and surround the portals to give researchers a perfect 
way to observe and learn.

Of course, they have to find the portals as they appear. 
These portals are invisible, and may not last very long. 
Thankfully, there are some clear indicators that act as sign-
posts.

Portals form via the process of magnetic reconnection. 
Complex lines of magnetic force interact with Earth’s mag-
netic fields and, when the alignment is right, they somewhat 
combine. Think of taking two bar magnet, and aligning each 
so that each magnetic north pole face each other. Using 
metal filings, we can “see” the two magnetic fields of the bar 
magnetic pushing against each other. That is because “like 
attracts,” so if we re-orient each magnetic such that the north 
pole of one faces the south pole of the other, the two magnets 
act as if they are one. The metal filings clearly reveal this. 
The same thing happens at times in these portal connections 
between Earth and Sun. The sudden joining of magnetic fields 
can propel jets of charged solar particles from the X-point, 
creating an electron diffusion region.

Physicist Scudder found that there are five simple com-
binations of magnetic field and energetic particle measure-
ments that tell us when a probe comes across an X-point or an 
electron diffusion region. This means that a single member of 
the up-coming MMS constellation using these diagnostics can 
find a portal and alert the rest of the probes, allowing scien-
tists to research this phenomenon with much greater detail.

Radio enthusiasts know that there are times when prop-
agation fluctuates and changes rapidly, and dramatically, for 
no apparent reason. And, we know that there are more grad-
ual changes occurring over the span of a few days. At times, 
typical data points that we watch don’t seem to reveal why 
propagation conditions become unstable or even worse. But, 
now we know that there can be fast and significant changes 
due to these portals. Armed with the new data from the MMS 
mission, we may be better equipped to both understand what 
is going on, as well as forecast, or at least know, when condi-
tions may change. That allows us to better plan radio commu-
nications.

Each month, this column explores radio propagation 
and the Sun-Earth Connection. Stay tuned to this column as 
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Through portals in Earth’s Magnetosphere, tons of energized solar particles freely flow 
from the Sun to the Earth, penetrating our atmosphere. This is known as the Sun-Earth 
Connection. (Graphic courtesy: NASA)

this story unfolds. Until next month, if you have anything to 
report for readers of this column, please do! It is likely that 
you’ll see your report included, here. Please see the end of 
this column for ways to send your report to this column.

LW and MW DX Season

We are in the heart of DX season! With winter official-
ly starting in December, medium wave (MW) DX-chasers 
in northern latitudes stretch out their beverage antenna, or 
deploy their loop antennas. They hope to catch faint signals 
from exotic AM broadcast station located across the North 
Atlantic and Pacific Oceans, and from all locations of the 
Americas and even from Africa. Usually, they have great 
success during this time of year because it is easier to catch 
these weak signals during the long hours of darkness when 
the lowest ionospheric layer, the D-region, is least ionized. 
These conditions allow MW DX signals (signals in the fre-
quency range between 530 kHz and 1750 kHz) to propagate 
great distances with very little loss.

One of the reasons for this improvement in conditions 
is that the seasonal decrease in weather-related noise makes 
it easier to hear the weaker DX signals on the lower frequen-
cies. With thunderstorms few and far between, storm-related 
static and noise is greatly reduced.

Seasonally, the geomagnetic activity tends to quiet 
down during the winter months, another reason for better 
MW propagation conditions. The most active geomagnetic 
seasons are centered on the two equinoxes, in the spring and 
autumn. The solstice periods result in lower geomagnetic 
activity, providing more stable and reliable propagation on 
the shortwave spectrum, especially on the lower frequencies. 
Even trans-polar propagation is improved because of the 
lower geomagnetic disturbances at the Polar Regions.

Be sure to try your ear at MW DXing several hours 
before local sunset, and continue through the night into the 
early daylight hours. In some cases, you might even hear an 
opening quite late in the morning.

The shortest day of the year is not the day when the 
sunrise is latest and the sunset earliest. The latest sunrise 
times at mid-latitudes are right around December 30, while 
the earliest sunset times are usually between December 5 and 
10. This means that December can be viewed as an ‘autumn’ 
month in terms of sunrise DX, but should be considered 
more like January for sunset DX.

This time of year is also the season when we experience 
an improvement of radio wave propagation below 500 kHz, 
exactly because of the combined improvement of long hours 
of darkness and the seasonal quiet provided by the reduction 
in northern-hemispheric electrical storms.

Shortwave DXing Season

On the mid- to low-HF bands from early evening until 
late at night, and then again from early morning through high 
noon, expect great DX. Sunspot Cycle 24 activity is provid-
ing frequent F2-region ionospheric “openings” resulting in 
more world-wide DX on the higher HF spectrum.

During this month, propagation on 19 and 16 meters is 
becoming excellent, with both opening up at dawn toward 
the east, and remaining open towards the west during the 
early evening. As typical every year at this time, 19 meters 
will be the most exciting daytime band, while 22 and 25 
meters will become close seconds. Propagation picks up 
with early morning openings in all directions until about an 
hour or two after sunrise, and then openings remain into one 
place or another through the day until early evening. When 
geomagnetic conditions are good and when the solar flux 

This diagram illustrates an X-point, where 
a Sun-Earch portal occurs. A NASA-spon-
sored researcher at the University of Iowa 
has developed a way for spacecraft to hunt 
down hidden magnetic portals in the vicinity 
of Earth (see text). These portals link the 
magnetic field of our planet to that of the 
sun. (Graphic courtesy: NASA)



December  2014  The Spectrum Monitor  61 

Signposts of portals which may occur every eight minutes, some lasting 
mere moments, others lasting much longer, have been identified by research 
probes by both NASA and the European Space Agency. Mingling lines of 
magnetic field lines from the Sun tangle up with Earth’s magnetic field 
lines, in a process known as “reconnection.” It is at the points of reconnec-
tion what the X-points, or electron diffusion regions, occur. (Credit: Com-
munity Coordinated Modeling Center, Space Weather Laboratory at NASA 
Space Flight Center)

is significant, 22 through 16 meters are likely to 
remain open towards the south and west from early 
evening until about midnight.

This time of year, the HF spectrum useful for 
around-the-clock DX will be 31 and 25 meters. 
Twenty-five meters continues to be an excellent 
band for medium distance (500 to 1500 miles) 
reception during the daylight hours, with longer 
distance reception (up to 2000 to 3000 miles) possi-
ble for an hour or two after local sunrise, and again 
during the late afternoon and early evening.

From midnight to sunrise, 41 and 31 meters 
promise some of the hottest nighttime DX during 
December. The first DX openings should be toward 
Europe and the east during the late afternoon, then 
move across the south through the hours of dark-
ness, while remaining open into most parts of the 
world. Just after sunrise, openings will be more in 
a westerly direction. Low seasonal noise will make 
DXing a pleasurable endeavor.

For regional shortwave DXing, rely on short-
skip propagation (distances between 250 and 1300 
miles). During December try 90 through 41 meters 
during the day for paths less than 250 miles, and 90 
down to 120 meters at night for these distances. For 
openings between 250 and 750 miles, try 41 meters 
during the day, and both 90 and 120 at night. For 
distances between 750 and 1300 miles, 22 through 
31 should provide daytime openings, while 41 down 
to 90 will be open for these distances from sunset 
to midnight. After midnight, 90 meters will remain 
open out to 1300 miles until sunrise. Try 31 and 41 
meters again for about an hour or so after sunrise.

For openings between 1300 and 2300 miles, 
openings will occur on 22 through 16 meters, with 
fewer on higher bands, during the daylight hours. 
During sundown to midnight, check 22 through 41 
meters for these long-distance openings, and then 
check 41down to 90 meters after midnight until 
sunrise. Try 41 and 31 meters again for an hour or 
so after sunrise.

DX openings on 120 and 90 meters during the 
hours of darkness and into the sunrise period, with 
considerably decreased static levels, are a sure bet 
during the longer hours of darkness in the Northern 
Latitudes. Look for openings toward Europe and the 
south from the eastern half of the United States and 
towards the south, the Far East, Australasia, and the 
South Pacific from the western half of the country. 
Ninety meters should peak towards Europe and 
in a generally easterly direction around midnight, 
and then open in a generally western direction with 
a peak just after sunrise. The band should remain 
open towards the south throughout most of the 
night.

Propagation on VHF and Above

Quite a bit of meteor shower activity is expected this month, and 
this should result in great conditions for meteor-scatter openings on the 
VHF bands for distances up to about 1000 miles. When a meteor burns 
up in the atmosphere, its intense heat creates an ionized trail, making it 
possible for radio signals to propagate off of the ionized trail much like 
they would off of the ionosphere. The annual Geminids meteor shower, 
which this year is a great candidate for visual enjoyment due to lunar 
full moon, provides opportunity for meteor-scatter propagation from 
December 4 to December 17. The shower’s peak is on December 14 
with a maximum hourly rate possibly reaching 120, this year.

The Geminids meteor shower is a great opportunity for those try-
ing the meteor-scatter mode of propagation, since one doesn’t have to 
wait until after midnight to have results. The radiant rises early, but the 
best operating time will be after midnight local time. This shower also 
boasts a broad maximum, lasting nearly one whole day, so no matter 
where you live, you stand a decent chance of working some VHF/UHF 
signals off of a meteor’s plasma trail. For a complete list of meteor 
showers in December, visit http://www.imo.net/calendar/2014.

A secondary seasonal small peak in sporadic-E ionization may 
also result in some short-skip openings on low VHF between distances 
of about 800 and 1300 miles. A rare occurrence of aurora during days 
of stormy geomagnetic activity is possible, providing some unusual 
short-skip openings on low VHF.

There is considerably less likelihood for transequatorial (TE) 
VHF openings during December, but look for a possible opening 
between the southern states and locations deep in South America. The 
best time to look for these is between about 8 and 11 pm local time.

Solar Cycle 24 Today

The Royal Observatory of Belgium reports that the monthly mean 
observed sunspot number for September 2014 is 87.6, up a good bit 

http://www.imo.net/calendar/2014
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from August’s 74.7, July’s 72.5, and June’s 71.0. The twelve-
month running smoothed sunspot number centered on March 
2014 80.8, up from February’s 78.4. The forecast for De-
cember 2014 calls for a smoothed sunspot count of about 71, 
give or take seven points.

The Dominion Radio Astrophysical Observatory at 
Penticton, BC, Canada, reports a 10.7-cm observed monthly 
mean solar flux of 146.2 for September 2014, up from Au-
gust’s 124.7. The twelve-month smoothed 10.7-cm flux cen-
tered on March 2014 is 140.8. The newly released predicted 
smoothed 10.7-cm solar flux for December is 129 give or 
take seven points.

The observed monthly mean planetary A-Index (Ap) 
for September 2014 is 11, slightly up from August’s 9, and 
July’s 5. The twelve-month smoothed Ap index centered on 
March 2014 is 7.2. Expect the overall geomagnetic activity 
to be varying greatly between quiet to minor storm levels 
during December.

Feedback Requested

Do you have propagation-related questions, or a topic 
related to the Sun, the Ionosphere, or the Sun-Earth connec-
tion, that you’d like answered? Please send in your questions 
and comments, for possible inclusion in this column. 
Do you want to dive deeper into radio propagation and the 
Sun-Earth connection? Are you interested in space weath-
er influences on radio propagation? If so, check out the 
self-study course offered at http://nw7us.us/swc; a course 
designed to equip you with skills that will enhance your 
ability to forecast and analyze communications on shortwave 
frequencies.

Your columnist has a website dedicated to space weath-
er, at http://SunSpotWatch.com and also provided a Face-
book page at https://Facebook.com/spacewx.hfradio, which 
now features daily updates with solar images, space weather 
graphs and data, and educational tidbits, all day long, so 
please take a look.

On Twitter, radio propagation and space weather 
Tweets are provided in regular updates by @hfradiospacewx 
(https://Twitter.com/hfradiospacewx). Your columnist is on 
Twitter, as @NW7US (https://Twitter.com/NW7US). Until 
next month, may your radio journey be exciting and reward-
ing.

All four MMS spacecraft are stacked and ready for transport to 
the vibration chamber for environmental tests. Although they 
will be disassembled again later this month, this image is a sneak 
preview of what will be the final flight configuration of the MMS 
fleet. (Photo courtesy: NASA)

Left: The Magnetospheric Multiscale (MMS) mission is a Solar 
Terrestrial Probes mission comprising four identically instru-
mented spacecraft that will use Earth’s magnetosphere as a lab-
oratory to study the microphysics of three fundamental plasma 
processes: magnetic reconnection, energetic particle accelera-
tion, and turbulence. These processes occur in all astrophysical 
plasma systems but can be studied in situ only in our solar system 
and most efficiently only in Earth’s magnetosphere, where they 
control the dynamics of the geospace environment and play 
an important role in the processes known as “space weather.” 
Graphic courtesy: NASA

http://nw7us.us/swc
http://SunSpotWatch.com
https://Facebook.com/spacewx.hfradio
https://Twitter.com/hfradiospacewx
https://Twitter.com/NW7US
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W O R L D  R A D I O  T V  H A N D B O O KW O R L D  R A D I O  T V  H A N D B O O K

WRTH2015
SOME COMMENTS ON WRTH 2014

An excellent resource – D Gascoyne, England

There`s always unexpected info to be mined from the
fine print in this eagerly awaited essential annual vol-
ume – Glenn Hauser, DX Listening Digest

The World Radio TV Handbook 2014, as in previous
editions, sets the gold-standard in radio reference for
the global radio audience. It remains the very best
and authorative annual guide, and should compliment
every listening post – Gayle Van Horn, USA

WRTH is very complete and meets my needs 
– John Comanzo, USA

Very high quality – Anker Petersen, DSWCI

I just received my copy of WRTH 2014 and am
loving it – James Wohlrab, USA

Fabulous book – Robert Dean, USA

WRTH 2014 as reference guide is a good addition
to pure frequency charts. The strength of the
handbook remains that you find information about
all stations worldwide (especially MW) 
– Harald Kulh, Radio-Kurier

I think it’s perfect the way it is. Great resource 
– Pierre Vachon, USA

Le WRTH est un outil indéspensable pour moi qui
suit un adepte du DX – Michel Longin, France

It is perfect. Best binding in the world! 
– Raymond Godin, Canada

I think it is perfect. Congratulations for your excellent
work – Roberto Suarez Quiros, Spain

The WRTH is very important and very helpfull to my
hobby – Uwe Sennewlad, GermanyAvai lable  December 2014

We are very pleased to announce the
publication of the 2015 edition of
World Radio TV Handbook, the best-
selling directory of global broadcasting
on LW, MW, SW & FM

The Features section has articles on the
Woofferton transmitter site, the Future of DXing,
Radio on Lord Howe Island, the Watkins-Johnson
8711A, reviews of the latest equipment, and other
articles including our usual Digital Update.

The remaining pages are, as usual, full of
information on:

� National and International broadcasts and
broadcasters by country with frequencies,
powers, languages, contacts, and more,
including Clandestine and other target
broadcasters

� MW frequency listings by region. Inter-
national and domestic
SW frequency listings,
as well as DRM
listings

� International SW
broadcasts in English,
French, German,
Portuguese &
Spanish.

� Reference section
with Transmitter loca-
tions, DX clubs,
Internet Resources,
and much more

SpectrumContra2015:SpectrumContra  05/11/2014  11:17  Page 1

http://wrth.com
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T  h  e Wor  l  d of Shor t  wav  e 
L i s t e  n  i  ng

By Rob Wagner VK3BVW        robvk3bvw@gmail.com

Solomon Islands, Congo, Russia and More!

Solomon Islands Minister Bradley Tovosia switches on the new 
transmitter with Japan’s Ambassador to Solomon Islands, Mr 
Kenichi Kimiya. (Photo courtesy SIBC)

Welcome to another SWL column, this time com-
ing to you from a long way south of the equator 
at Mount Evelyn, Australia. As well as some DX 

loggings, there’s a story on a rare African station to listen for 
in coming months, some interesting news from the Solomon 
Islands, the release of the 2015 publication of the “DXer’s 
Bible,” and the ongoing saga with the Voice of Russia.

A New Transmitter for Honiara

Towards the end of July, the Solomon Islands Broad-
casting Corporation (SIBC) introduced a new transmitter to 
its existing shortwave services on 5020 and 9545 kHz. Not 
only have these two frequencies been heard well in Australia, 
but also regularly monitored in many other countries with 
good clear signals. Although the service is primarily intend-
ed for their domestic audience across the Solomons, interna-
tional listeners are also enjoying the programming from “the 
happy isles.”

The islands are prone to natural disasters and often 
in the path of cyclones, tsunamis, floods, tidal waves, and 
earthquakes. The importance of maintaining communica-
tions during these times is of paramount importance to island 
communities. Transmitting early warnings through radio is 
a part of the Government’s National Disaster Risk Manage-
ment Plan and is crucial to minimizing disaster risks.

The new transmitter facility comes as a gift of the Japan 
International Cooperation Agency (JICA), costing more than 
40 million Solomon Island dollars (approx. $5.4 million US 
Dollars) and is donated under the project “Improvement of 
Radio Broadcasting Network for Disaster Prevention”. 

The new facility includes a new 10 kW shortwave 
transmitter manufactured by Hitachi Kokusai Electric Inc., in 
Tokyo, a new shortwave antenna system, a matching trans-
mitter power supply, a disaster prevention broadcasting com-
munication radio system, program transmission link equip-
ment and peripherals, plus tools and spare parts to maintain 
the equipment. The new facility now has the capability of 
offering a 24-hour shortwave radio service and increases 
the coverage of radio broadcasting to nearly 100 percent of 
the country’s population across its many islands. The station 
points out that it is now receiving very good reports of recep-

tion from both inside the country and across the globe.
At the official handing over of the new facility, the Sol-

omon Islands minister responsible for Disaster Management, 
Bradley Tovosia, said, “Transmission of early warnings to the 
public via the radio, the communication modality with the 
greatest coverage in Solomon Islands is a component of the 
disaster preparedness under our National Disaster Risk Man-
agement plan. Therefore, the handing over of the new trans-
mitter of the disaster risk management is a step in the right 
direction as it enables us to communicate to people in remote 
areas prior to and during a disaster.”

The arrival and implementation of new equipment comes 
at a time when SIBC is also undergoing a “rebranding” of its 
image and programming. The broadcaster has spent more than 
a year reorganizing, restructuring and reformatting the struc-
ture of the station. Broadcasts now include a more youthful 
adult contemporary music format with the aim of 50/50 local 
music to overseas music content. The station will continue to 
broadcast educational programs, along with new drama and 
comedy shows.

The task of bringing its domestic audience together is 
made even more challenging when one considers that this is 
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SIBC street sign. (Photo courtesy SIBC)

a nation of about 80 languages and dialects, consisting of 992 islands, and spread 
across an archipelago of more than 28,000 square kilometers (17,400 miles)! 85 
percent of the population is considered to be living in a rural environment.

One program you may be lucky enough to hear is called Langus Blo Iumi 
(Our Languages), which can be heard on Wednesdays and Thursdays. In this show, 
you will hear many languages and dialects being spoken and the show aims to help 
people learn a few words, phrases and sentences in one of the country’s many lan-
guages. It’s proving to be a hugely popular program and is presented with a healthy 
dose of humor!

There can often be some variation in sign-on/sign-off times within SIBC’s 
transmission schedule as it switches between 9545 and 5020 kHz. However, broad-
ly speaking the station is usually noted on 9545 kHz from 2200 to 0500 UTC.
5020 kHz from 0500 to 1200, and 1900 to 2200 UTC.

Voice of Russia, Where are You?

A few months ago, the DX world was a-buzz with news of the potential return 
of the Voice of Russia (VOR). Observant DXers noted that a bunch of frequencies 
suddenly appeared in the HFCC frequency registration list for a scheduled start of 
October 1. In several DX bulletins and social media forums, people were suddenly 
declaring that VOR would definitely be back in action.

Well, October 1 came and went with no appearance of the Voice of Russia. 
And some weeks ago, the new B14 transmission period also began - with still no 
VOR.

We do need to be careful about what appears in the HFCC list. As helpful as 
it is, this listing is really only a guide to a broadcaster’s intentions of how they plan 
to use the shortwave spectrum, not an actual commitment to use those frequencies. 
Also, there are quite a few “wooden” frequencies registered, month after month, 
that are rarely, if ever used. And of course, not all shortwave broadcasters register 
with the HFCC anyway.

This begs two questions: Why would someone from Russia bother to register 
a set of frequencies with the HFCC if they weren’t going to use them? And why 
would the HFCC accept these registrations without inquiring if, in fact, the Voice 
of Russia still exists?

It’s entirely possible that VOR will return to shortwave, but for this to happen 
the government would need to find lots of extra Rubles from its budget. I won’t be-
lieve it till I hear it - especially after the Russian government announced with great 
conviction last year that no one listens to shortwave any more. Errr....except for us, 
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of course! But keep listening because 
something might appear from VOR.....
maybe!

Radio Candip – A Challenging DX 
Station!

Here’s something to really chal-
lenge our northern hemisphere DXing 
friends over your winter DX season. 
Radio Télé Candip (often simply an-
nouncing itself as Radio Candip, Radio 
Bunia or Radio Soleil) is a difficult 
catch for DXers in both Australia and 
North America. However, it does seem 
to be a little easier for European listen-
ers. Operating from the town of Bunia, 
Democratic Republic of Congo (DRC), 
the station is listed as only 1 kilowatt 
on the frequency of 5066.3 kHz. Its 
schedule is somewhat variable in sign-
on/sign-off times, but is approximately 
0400 to 0900 UTC and 1300 to 2000 
UTC.

I have observed Radio Candip 
on a few occasions during the past 
year during my early morning period 
between 1730 and 1945 UTC. The 
signal is usually weak, but can be quite 
readable on some days. Programming 
has consisted of fabulous African pop 
music and announcements in French. 
Other languages said to be used include 
Swahili and Lingala.

There’s not much written on this 
station, except that it began broadcast-
ing in 1977 as the Centre for Broad-
casting and Educational Activities, part 
of the Institute of Higher Education 
in Bunia. Community involvement 
was encouraged—“radio made by the 
people, rather than for the people.” At 
the time, the station was seen as import-
ant for the town through development, 
social economy and educational cul-
tures that come about by using different 
languages.

However, between 1999 and 2003 
the country saw 50,000 people killed 
in wars between rival ethnic groups 
(especially between the Hema and Len-
du peoples). Led by the war criminal 
Thomas Lubanga, the Union of Congo-
lese Patriots (UPC) operated the station 
from 2003 (although perhaps some may 
say, “seized” the station).

The new Solomon Islands transmitter. 
(Photo courtesy: SIBC)

Thomas Lubanga holds the du-
bious title of being the first person 
ever convicted by the International 
Criminal Court (ICC). Rebels under 
his command were accused of massive 
human rights violations, and Luban-
ga himself was charged with the war 
crime of “conscripting and enlisting 
children under the age of fifteen years, 
and using them to participate actively 
in hostilities” (ICC). In August 2002, 
and with the help of Uganda forces, the 
UPC took control of the town of Bunia. 
A short time later this included Radio 
Candip. In late 2003, the UPC splin-
tered in three main factions, causing the 
situation in Bunia to be become even 
more confused.

Since 2011, however, Radio Can-
dip has since returned to the status of an 
independent community radio station. 
It features news, educational programs 
and music shows. In the past, the station 
has been somewhat irregular in its 
shortwave operations, but it appears 
to be on a more regular schedule these 
days.

Of course, those of us old enough 
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will remember that this region of central Africa has been 
both in constant conflict and subject to frequent administra-
tion changes for many years. Indeed, the country we now 
know as the Democratic Republic of the Congo was for-
merly known as (in chronological order) Congo Free State 
(1877-1908), Belgian Congo (1908-1960), Republic of the 
Congo (1960-1971), and Zaïre (1971-1977). This nation has 
a population of over 75 million, along with a fascinating 
and often bloody history. Yet it is quite a fertile country with 
great potential. Due to its equatorial location, it receives very 
high precipitation, prompting huge and lush jungles.

Radio broadcasting is important to many African 
communities. In researching for this month’s column, I came 
across some fascinating literature that was much too detailed 
to include here, but which may be of interest to TSM read-
ers:

1) Ituri: The Pursuit of Justice by Sheila Vélez. This 
article focuses on more recent events in Bunia, and includes 
a short visit to Radio Candip and an interview with a senior 
member of the UPC. The article has some excellent insights 
into life in Bunia during the ethnic wars and how the com-
munity is coping today. Vélez is the author of the “Lubanga 
Chronicles” and is a freelance journalist. The article can be 
accessed online at:
http://www.aegistrust.org/index.php/International-Justice/
ituri-the-pursuit-of-justice.html

2) Charisma, Creativity, and Cosmopolitanism: A 
perspective on the power of the new radio broadcasting in 
Uganda and Rwanda by Richard Voles, University of Can-
terbury, published in the Journal of the Royal Anthropologi-
cal Institute, 13, 2007, pp 805-824.

3) A Passion for Radio: Radio Waves and the Commu-
nity. Chapter 4 - Lessons from a Little Known Experience: 
Radio Candip by Eugénie Wa. This chapter of the book 
discusses the early days of Radio Candip before the takeover 
by the UPC. 

WRTH 2015 – Ten Reasons to Buy This Year’s Edition

The 69th edition of the World Radio TV Handbook 
(WRTH) is available from early December. The handbook is 
packed with all the usual features that DXers and shortwave 
listeners have come to love over many years. And although 
people will tell you that “radio is dead” or “shortwave is 
finished” or “medium wave DXing is just too hard”, the fact 
is that every year there are still constant changes that require 
the attention of radio enthusiasts. So, here are ten good rea-
sons why you should be buying “the Handbook” this year:

 #1: A Reputable Reference Source in a Sea of Global 
Change

We are seeing a continual change in the operations of 
radio broadcasters. Many international shortwave stations 
have gone, probably for good. But it is comforting to note 
that new stations are still appearing (such as the very recent 

2015 WRTH Cover (photo courtesy WRTH)
appearance of Global 24). WRTH helps to keep track of any 
and all changes on the broadcasting scene.

#2: The Clandestine and Other Target Broadcasts

In recent years, the inclusion of the section entitled 
“Clandestine and Other Target Broadcasts” has been very 
much appreciated. In times of political upheaval, there are 
more and more fascinating broadcast operations starting up 
that are politically motivated and aimed at the government of 
the target country. Many broadcasters buy time from interna-
tional transmitter operators, and the ease with which political 
groups can get on-air is vastly different to the old days when 
they usually had to find their own transmitting facilities, 
e.g. out in the jungle or on a ship in international waters. So, 
while many governmental broadcasters have disappeared, the 
appearance of stations such as Radio Free Sarawak help give 
minority or repressed groups an important voice in countries 
where the democratic processes leave much to be desired. 

#3: Religious Broadcasters Cross-Reference Table

Constant thumbing through the WRTH for information 
on the many religious stations operating on shortwave has 
been a bit of a trial in the past. However, in recent years, a 
handy table of cross-referenced data into these operations 
has been included, clearly showing the station, the country, 
and where the schedules are located in the handbook. This 
table makes the job of referencing religious stations quite a 
bit easier, especially for less experienced or newer shortwave 
listeners.

http://www.aegistrust.org/index.php/International-Justice/ituri-the-pursuit-of-justice.html
http://www.aegistrust.org/index.php/International-Justice/ituri-the-pursuit-of-justice.html
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#4: Latest Receiver and Accessory Reviews

With so few new shortwave radios on the market these 
days, any new releases generally receive eager attention. 
This year’s receivers under the microscope include the new 
CommRadio CR-1a, the Tecsun PL-600, and the Apache 
ANAN-100 HF + 6M 100-watt, all-mode SDR transceiver. 
Also included is a review on the MFJ-1046 Preselector and a 
mini-article about the benefits of loop antennas in relation to 
HF noise, featuring the Wellbrook ALA 1530S+ ‘Imperium’ 
and the AOR LA-400. As you can see, there’s been quite a 
broad selection of equipment chosen for review this year.

#5: Interesting Articles on Shortwave Radio

The handbook always manages to source some ex-
cellent and sometimes controversial articles relating to the 
radio hobby. This year you’ll find articles on the Woofferton 
Transmitter site by Dave Porter G4OYX and The Future of 
DXing by Max van Arnhem, suggesting that with shortwave 
broadcasters in decline, perhaps listeners should try DXing 
the mediumwave and FM broadcasters. There’s the annual 
Digital Broadcasting Update by WRTH staff that also dis-
cusses the pressure on FM from the need to expand aircraft 
frequencies. Rounding this broad range of topics are an 
article on DXing from Lord Howe Island by David Foster, a 
look at the classic Watkins-Johnson 8711A receiver by John 
Nelson, and some predictions on HF Conditions in 2015 by 
Professor Ulf-Peter Hoppe.

#6: Latest HF Schedule Changes

The International Radio section has all the latest chang-
es for the B14 transmission period plus up-to-date listings on 
how to contact each station. Bearing in mind that schedule 
and frequency changes will always happen after the editorial 
deadline, the WRTH never ceases to amaze me how they 
can pull all of this together and have the book back from 
the printer and available for purchasing at the beginning of 
December!

#7: International Radio - The “Notes” Section

I especially like the little tidbits of information that 
can be found for some international broadcasters under 
the Notes section. Here you can retrieve a variety of tips on 
a particular station’s owner, points of clarification relating to 
how the international operations fit in with the domestic ser-
vices, and outlining some lesser-known facts about a smaller 
station’s background and operations.

#8: Focused Research on the Domestic Broadcasting 
Scene

The National Radio section features a detailed run-
down on the internal workings of each country’s broadcast-
ing structure and infrastructure. If you are an enthusiast of 

domestic and tropical band shortwave stations, or a me-
diumwave or FM/TV listener chasing rare DX, you will 
appreciate the huge listings in the National section. Take for 
example the Brazilian MW and SW listings with their prov-
inces, station addresses, power, operating times, and more. 
Or check out the vast US and Mexican listings for medium 
wave DXers. There is simply no other reference like it, ei-
ther printed or online, that brings such detailed information 
together between the covers of one book!

#9: Transmitter Sites

As an extension of the constant HF schedule changes, 
keeping track of the many transmitter sites in operation for 
some international broadcasters is quite challenging. WRTH 
maintains a high degree of accuracy when it comes to 
identifying sites and relay station operation, and they are to 
be commended for this. Even the sites of small broadcasters 
are covered extremely well and I find myself referring to 
this information frequently.

#10: Station Contact Details

In the old days, if you wanted to contact a radio sta-
tion, you used “snail-mail.” But for years now, the Internet 
has taken over as the medium for correspondence. Website 
and email details are all there, making it easier than ever for 
the listener to interact with broadcasters.

 The 2015 edition of WRTH can be purchased direct 
from the publisher at www.wrth.com (through their new 
online web-store) or via Amazon and other book specialists.

Latin American Survey 2014

Recently, I finished compiling my 2014 survey of 
Latin American broadcasters. This list represents only those 
stations that were monitored here at Mount Evelyn, Victo-
ria, Australia and is not intended as a complete reference of 
all stations operating in South America. It covers domestic 
stations as well as two international broadcasters between 
March and September of this year.

However, TSM readers living in the northern hemi-
sphere are coming into your winter DX season, so this little 
survey may be of interest and perhaps some use to you. 
Also included is an article by Argentinian DXer, Daniel 
Camporini called “Remembering Julian Anderson” on 
this well-known South American DXer who passed away 
recently.

This free survey is a 13-page PDF document, approxi-
mately 1.6 MB, and can be downloaded for free at: https://
app.box.com/s/104kmovt8bw6jd5yaq19. I hope you find 
this resource helpful. It was certainly fun putting it all to-
gether! Any feedback is always appreciated.

http://www.wrth.com/
https://app.box.com/s/104kmovt8bw6jd5yaq19
https://app.box.com/s/104kmovt8bw6jd5yaq19
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From The Log Book

Finally, here are some recent observations from my 
logbook that you might want to listen for in your part of the 
world. All times are in UTC and all frequencies are in kHz:

3200 SWAZILAND. TWR Africa - Manzini. Quite a good 
signal in English with a religious music show at 1926.

3255 SOUTH AFRICA. BBC - Meyerton. English ID at 
1930 and a fair signal.

3320 SOUTH AFRICA. R. Sonder Grense - Meyerton. Fair 
signal with quaint instrumental music and Afrikaans an-
nouncements at 1933.

4810 ARMENIA. Armenian Public Radio - Yerevan. Start of 
the Arabic to the Middle East at 1900 with ID and news. A 
weak signal but readable.

9545 SOLOMON IS. SIBC - Honiara. Beautiful signal with 
a pop music show and English accents at 0205.

11620 INDIA. AIR - Bengaluru. Urdu service at 0125 with a 
music program, fair signal to past 0230.

11710.7 ARGENTINA. RAE - General Pacheco at 0115 in 
Japanese to America with a talk show. There was a weak het 
from 11710, probably from Cairo. Later retuning at 0232 for 
the English broadcast and some lovely Argentinian songs, 
and an even stronger signal! Great reception for my local 
midday in mid-spring!

11735.03 TANZANIA. Zanzibar BC Radio - Dole, Zanzibar. 
Fabulous signal at 2015 with wonderful East African songs 
and Swahili chatter. Heard through till s/off at 2100. Great 
listening!

11775 FRANCE. R. Algerienne - Issoudun. A new frequency 
for the Arabic service at 2040 to s/off 2100, fair signal.

11780 BRAZIL. R. Nacional Brasília - Brasilia. Music pro-
gram peeping through at 0137, unusual to hear this around 
midday local time and still going strong at 0245.

11875 OMAN. BBC - A’Seela. Arabic to East Africa at 2010 
to s/off 2100, new frequency.

11980 AUSTRIA. AWR - Moosbrunn. French to West Africa 
at 2030, then into English at 2100, new frequency ex 15155.

15275 RWANDA. AWR - Kigali. Yoruba service to Nigeria 
at s/on 2030, new frequency ex 
11755.

15285 SINGAPORE. BBC - Kranji. English to Asia at 1052, 

now one hour earlier. 
15325 GUAM. KSDA-AWR - Agat. the Mandarin service at 
s/off 1058, new frequency to East Asia.

15420 PHILIPPINES. R. Free Sarawak - Palauig. Iban pro-
gramming at 1103 with a fair signal.

15670 THAILAND. VOA - Ban Dung. Weak signal with 
the Mandarin service under the CNR 1 jammer at 1105, new 
frequency.

17630 THAILAND. R. Thailand - Ban Dung. Thai service to 
the Middle East at 1015, new frequency ex 17770.

17690 CHINA. CRI - Jinhua. English to Oceania 1020, new 
frequency ex 13790.

17720 THAILAND. BBC - Nakhon Sawan. Pashto service 
to Afghanistan at 1030, new frequency.

17760 THAILAND. BBC - Nahkon Sawan. English to Asia 
now one hour earlier and noted 1035 with a good signal.

17800 RWANDA. AWR - Kigali. French to Central Africa 
2000-2030, new frequency and good signal.

17860 TAJIKISTAN. Voice of Khmer M’Chas Srok - Du-
shanbe. Haven’t heard this one for a while but it came 
through with a reasonably good signal during enhanced 
propagation conditions at 1145 with a pleasant Khmer vocal 
pop song then a recording of a live speech at 1148. Noted on 
a day when the solar flux was high at 227.
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T h e S h o r t  wav e L  i  s t e n e r
By Fred Waterer                     programming_matters@yahoo.ca

Christmas Worldwide via Shortwave

Welcome to the December edition of The Shortwave 
Listener. My goodness, is it possible that another 
year has come and gone? Time flies as they say! 

2014 was an eventful year, as more shortwave stations left 
the air, from Russia to Spain. And while these radio stations 
disappear, thanks to shortwave, the Internet, AM and FM 
radio, and of course satellite radio, there have never been so 
many options for the program aficionado. Radio is still ful-
filling its mandate to inform and entertain. Just in a different 
way. In other words, it’s the same, only different!

I am grateful for having taken up the hobby of short-
wave listening when I did, in 1978. I had a front row seat 
for major events of my lifetime. It seems like my shortwave 
radio was tuned in for world changing events, such as the 
end of the Cold War, Tienanmen Square, Chernobyl, the Gulf 
War(s), the deaths of Princess Diana, Anwar Sadat and Sadd-
am Hussein; 9/11; happy times and sad times.

Even now, when things are happening in the world, I 
still reach out to international broadcasters, such as the BBC, 
Radio Australia, China Radio International and many more. 
The only difference is that I access some of them differently. 
I still get my news from Australia; on the same frequency 
I did 25 or 30 years ago, 9580 kHz, more often than not in 
my local mornings. China Radio International is an evening 
regular. I will listen the odd time to the BBC World Service 
on shortwave, but more often than not I listen online. The 
World Service is still a treasure, but there is so much fabu-
lous content online and on demand from the many domestic 
BBC channels. One could spend their whole life listening to 
nothing but BBC programming online.

Ham Radio is something that I could have got into, 
perhaps should have got into, but never did. My Dad offered 
to set me up in the 70s, but I wasn’t all that interested. I kick 
myself now, but back then it just didn’t appeal to me. Fast 
forward to the mid to late 80s, and I used to listen to an AM 
ham net, mainly because I did not own a radio with SSB 
capability. It was fascinating listening to these chaps “chew 
the rag.” I liked attending the Niagara Hamfest held every 
year here in town, more often than not coming home with a 
WRTH, or some other book or toy to aid my listening hobby. 
I may yet get my license. In the meantime, Mark Coady, my 
ODXA colleague, has some exciting news for Hams who 
also enjoy the shortwave hobby.

Mark writes: “A while ago, I suggested setting up an 

Packed and Ready Traveling this holiday season? Make sure you 
bring a radio! (Courtesy the author)

SWL net on HF that hams who are SWLs could log into and 
those who are strictly SWLs could e-mail their comments and 
logs. There was some positive feedback so, let’s get this thing 
rolling. I will be glad to start off as net control but it will have 
to wait until the following weekend – October 26th. We can 
call it the ODXA HF SWL Net and it will be at 1500 ET on 
Sundays starting October 26th on 14340+/- 3 kHz. The top 
end of the 20-meter band is sparsely used so that is where we 
will be for now. The e-mail contact will be ve3ljq@rac.ca. If 
others want to volunteer to be net controllers on a semi-regular 
basis then let me know.” Sounds like a great idea. I wish Mark 
all the best in this endeavor. 

Christmas and Seasonal Programming

This time of year, many radio stations deviate from their 
usual programming for a variety of reasons. Special program-
ming is often heard the closer we get to Christmas and the 
New Year; usually pre-recorded programs, aired while staff 
at the station are off for the holidays. In the southern hemi-
sphere this is also the beginning of the summer holidays so, 
for instance, as with CBC in the Canadian summertime, many 
programs are replaced by summer fill-in programming, which 
may return at some future point as regular programming; an 
audition if you will.
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Since Christmas is a summertime event in the region, 
the holiday has a totally different character. Picture Santa on 
a sleigh pulled by “Six White Boomers” (Kangaroos). Pic-
nics on the beach, sports and other outdoor activities are the 
norm. Santa in a Speedo. OK ignore that last one.

Christmas programming from Australia and New Zea-
land is an old tradition for me. For many years I would listen 
to Radio Australia and Radio New Zealand International 
whenever possible. During one memorable broadcast in the 
1990s, I heard a lovely Maori choir sing Silent Night via 
RNZI, and despite the static of the shortwaves, that was the 
highlight of my Christmas listening that year.

Christmas is a big day on Radio New Zealand National 
heard in CD quality via the internet. Some of this program-
ming is also available via Radio New Zealand International. 
Just remember the time difference. One of the past highlights 
for me was Wayne’s Music for Christmas Eve, heard at 11 
pm Wellington time, 1000 UTC Dec 24. It was two hours of 
music for Christmas presented by Wayne Mowat.

Listen around 0600 UTC on Dec 25 in the past, one 
could hear Christmas Night with Peter Fry, a four hour 
program of seasonal music, reminiscences and requests, 
followed by a church service (in 2010 this originated at The 
Cathedral of the Sacred Heart in Wellington). Either way, 
Christmas programming from New Zealand is well worth the 
effort to tune in. Although it is on the other side of the world, 
Christmas is Christmas, just a little different.

For almost as long as I can remember, Christmas has 
meant listening to two programs in particular. The first is the 
Queen’s Christmas Message to the Commonwealth. Each 
year at Christmas, Queen Elizabeth broadcasts a message, 
continuing a tradition begun by her grandfather King George 
V, and continued by her father King George VI. These mes-
sages have changed with the times, available via television 
since the 1950s and now available via the Internet.

The Queen even has a Facebook page! There is an 
amusing story about the first Christmas broadcast in 1932. 
It was decided that the broadcast would be made at 3 pm, in 
order that as many people in the Empire as possible, should 
be able to hear the broadcast via shortwave. This resulted in 
an early morning broadcast in Western Canada. The Canadi-
an Broadcasting Corporation subsequently received a letter 
of complaint from an elderly listener complaining that it was 
rude of the CBC to make the King get up so early to make 

the broadcast! Evidently she didn’t grasp the concept of time 
zones.

These messages have at times been quite memorable, 
for instance in 1992, Queen Elizabeth coined the phrase An-
nus Horribilis to describe the trying year the Royal Family 
had experienced. In 1939 her father, the King, had spoken 
words of comfort to the Empire in the early days of a war, 
the outcome of which could not be known. “A new year is 
at hand. We cannot tell what it will bring. If it brings peace, 
how thankful we shall all be. If it brings us continued strug-
gle we shall remain undaunted.”

The Queen’s Christmas Message can be heard at var-
ious times around the world via the BBC, CBC, ABC and 
RNZ. Listen live on the BBC World Service as in 1932; it 
airs at 1502 UTC.

The other programming tradition that I have enjoyed for 
many years is the Christmas Eve broadcast of As It Happens 
on CBC Radio One. On Christmas Eve, the hosts of the 
program speak to members of the Canadian Armed Forces 
serving abroad.

Over the years they have heard from servicemen and 
women from such diverse places as Alert in the Arctic, the 
Golan Heights, Cyprus, Germany, Bermuda(!), Somalia, 
Afghanistan and aboard various Canadian naval vessels. Mil-
itary personnel in each place send greetings back home and 
talk about their missions. At the conclusion, they all contrib-
ute to the singing of a Christmas carol. It’s often times a very 
heart-warming program. This is followed by a reading of the 
short story, “The Shepherd,” a story about an RAF fighter 
pilot flying over the English Channel on Christmas Eve, who 
runs into difficulties and is guided home in a rather super-
natural way. It is one of the most requested readings of the 
year. This year, more than likely we will hear from Cana-
dian Armed Forces personnel involved in the air campaign 
against ISIS in Iraq. http://www.cbc.ca/radio.

Getting back to the BBC, for many years the World 
Service was our window onto a British Christmas, with an 
extensive schedule of seasonal programming. While the 
variety and accessibility of World Service programming 
has retreated, a whole new opportunity has opened with the 
availability of the many domestic BBC services and stations 

BBC 4 logo courtesy of BBC

CBC Logo courtesy of cbc.ca

http://www.cbc.ca/radio
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via the World Wide Web.
BBC Radio 4 is very much like the World Service of 20 

years ago, in terms of the variety of programming available. 
Here you will find The Festival of Nine Lessons and Carols 
from St. Martins-in-the-Fields, The Queen’s Christmas Mes-
sage and many other seasonal favorites. In addition, Radio 
4 Extra (the former BBC Radio 7) will present many classic 
programs, such as Christmas editions of Beyond Our Ken, 
Round the Horne, Hancock’s Half Hour and many more. 
Another program that has become something of a tradition 
on 4 Extra is I’m Sorry I Haven’t a Christmas Carol…an 
outrageously funny presentation by the cast of I’m Sorry I 
Haven’t A Clue, including the late Humphrey Lyttelton.

Both Radio 4 and Radio 4 Extra offer weekly email no-
tifications of upcoming programming. These are very handy 
for planning your listening. In addition, upcoming schedules 
are posted regularly on all BBC websites, so one can get a 
flavor of Christmas, not only in England, but Wales, Scotland 
and Northern Ireland.

Christmas is a special time of year for many of us. It 
brings the promise of lots of good radio programming to en-
tertain and inform during this festive period. This is perhaps 
my favorite time of the year to listen to shortwave broadcast-
ers.

Many local radio stations are available worldwide 
thanks to the Internet; some will be wall-to-wall with Christ-
mas music, others will feature special programming. My 
local station CHML 900 in Hamilton, Ontario presents, “A 
Paul Reid Christmas” each year which is fabulous listen-
ing. Paul Reid was a broadcasting legend here in South-
ern Ontario, a tiny bit before my time. But this program, 
recorded many years ago, is one of the most anticipated 
programs of the CHML broadcast year. It hearkens back 
to an earlier, simpler time, a very personal reminiscence of 
Christmas past. I love it. On Christmas Eve, Christmas Day, 
New Year’s Eve and |New Year’s Day, CHML also pres-
ents many hours of classic radio shows such as Jack Benny. 
www.900chml.com CKUA in Alberta will present a Christ-
mas oriented program from Roy Forbes who used to host his 
occasional Snap, Crackle, Pop specials featuring his massive 
collection of 78 rpm records on CBC Radio on statutory 
holidays. www.ckua.org

Many Internet only stations and broadcasts will have 

special programming. One of my favorites is Treasure Island 
Oldies, which on December 21, will be “on the air” with four 
hours of Christmas and Holiday hits from the 50s 60s and 
70s. Treasureislandoldies.com

Between Christmas and New Years Day, one can tune 
around and hear many end-of-year specials, the year in re-
view, the year in sports, the year in business and so on.
On New Years’ Eve, don’t forget to follow the event around 
the world. Fewer shortwave signals are available to do this 
now, but some favorites should still be there. Listen to Radio 
Australia on 9580 kHz, before and after midnight Melbourne 
time (1100 UTC Dec 31). Nobody parties like the Austra-
lians. At 2000 UTC Dec 31, literally Midnight in Moscow, 
Russian services of Radio Rossii used to be audible; in 
recent years I listened online. Just before midnight, President 
Putin will address the nation. www.radiorus.ru Finally, seek 
out the BBC World Service at 0000 UTC, for me truly the 
start of the New Year, and the one time of the year you can 
listen to Big Ben ring twelve times.

Whatever programming you listen to, and however you 
listen, let us know what you hear. I hope you have a wonder-
ful listening adventure, and that we will all be together for 
another year of radio fun. Happy Christmas, if you observe 
it, and have a great 2015, radio friends!

T S M

King’s College Chapel, Cambridge, England. (Courtesy of King’s 
College)

BBC Worldwide logo courtesy of BBC

http://www.900chml.com/
http://www.ckua.org/
file:///Users/kennthkreitz/Desktop/December%202014%20TSM/SWL%20Column%20Wagner/http
http://www.radiorus.ru/
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Amateur Radio Satellites
By Keith Baker KB1SF/VA3KSF                                 kb1sf@hotmail.com

Happy 40th Birthday AMSAT-OSCAR 7!

AMSAT’s satellites are often built in the basements and garages 
of its experimenters. Here Dick Daniels W4PUJ (SK) solders 
components into one of AO-7’s electronic modules. (Courtesy: 
AMSAT)

AO-7’s final assembly “Clean Room” consisted of stud lumber 
and plastic sheeting installed in the basement of a home in the 
suburban Washington, DC area. Despite such sparse assembly ar-
rangements, AMSAT has never had a satellite rejected by a launch 
agency because of contamination. (Courtesy: AMSAT)

In previous columns, I’ve discussed how those interested 
in receiving (and if properly licensed) actually working 
through our growing fleet of amateur radio satellites 

could do so with just modest radio equipment. In this edition, 
I’ll turn the spotlight on one of our oldest satellites…one 
that’s been in orbit (and at least semi-operational) for over 40 
years!

Beginnings

AMSAT-OSCAR 7 (AO-7) was launched November 
15, 1974 by a Delta 2310 launcher from Vandenberg Air 
Force Base near Lompoc, California as a secondary payload 
along with ITOS-G (NOAA 4) and the Spanish INTASAT 
satellite. AO-7 was the second satellite in AMSAT’s so-
called “Phase II” satellite series (Phase II-B). That is, unlike 
their relatively short lifetime predecessor satellites that only 
carried beacon transmitters, AMSAT’s Phase II satellites 
carried amateur radio RF transponders aboard.

When it was launched into a relatively circular, 1444 
by 1459 km, 101.7 degree inclination orbit, the octahedral 
shaped (360 mm high and 424 mm in diameter) satellite 
weighed in at about 65 pounds. The antenna array consisted 
of a circularly polarized, canted turnstile VHF/UHF antenna 
system along with an HF dipole.

Similar to its immediate predecessor (AMSAT-OSCAR 
6), AO-7 was built by a multi-national (German, Canadian, 
United States, and Australian) team of radio amateurs under 

the direction of AMSAT-North America. It carried both a 
non-inverting Mode A (Mode V/A) and an inverting Mode 
B (U/V) linear transponder. Telemetry beacons on 10 and 
2 Meters as well as on 70 cm rounded out the satellite’s RF 
suite.

Unfortunately, AO-7’s 2304.1 MHz experimental 
beacon was never activated due to international frequency 
allocation issues.

Four antennas mounted at 90-degree intervals on the 
base and two experimental repeater systems provided store-
and-forward capability for Morse and Teletype messages 
as it orbited around the world. The Mode-B transponder 
was designed and built by Professor Dr. Karl Meinzer, 
DJ4ZC and Werner Haas, DJ5KQ (SK). The Mode B tran-
sponder was the first such transponder using Dr. Meinzer’s 
“HELAPS” (High Efficient Linear Amplification by Para-
metric Synthesis) techniques…a technology that was pains-
takingly developed by Dr. Meinzer as part of his PhD disser-
tation. HELAPS was very effectively used on a number of 
AMSAT’s subsequent satellites.

The two transponders were operated alternately by 
means of a timer arrangement, but transponder selection and 
output power control could also be accomplished by ground 
command. Each of the transponders included a keyed telem-
etry beacon at the upper edge of the downlink passband to 
provide housekeeping data as well as a reference marker to 
assist amateurs in setting their uplink power level. The cross-
band design of the two transponders were one of the first 
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Members of the AO-7 project team pose with the final fruits of 
their labor. From left are Dick Daniels W4PUJ (SK); Jan King 
W3GEY; “hired hand” Marie Marr and AMSAT Founding Presi-
dent Perry Klein W3PK. (Courtesy: AMSAT)

Jan King W3GEY prepares the AO-7 satellite for vibration testing 
at NASA’s Goddard Space Flight Center. (Courtesy: AMSAT)

such arrangements that permitted amateurs to monitor their 
own downlink signals so as to help them compensate for 
changing path loss, transponder loading and Doppler shift.

The Lost is Found

AO-7 was operational for nearly 7 years until a sup-
posed battery failure caused it to cease operation in mid 
1981. Then on June 21, 2002, Pat Gowen G3IOR, stumbled 
onto something he noted as “remarkable” when hunting for 
what he called “interlopers” on our 2 Meter amateur satellite 
band. During his search, he came across a beacon sending 
slow, 8-10 wpm Morse code on 145.973 MHz that was also 
slowly drifting downward to 145.970 MHz before fading out 
completely. The beacon sounded very familiar to him, but, 
clearly, it was coming from none of the (then) current satel-
lite fleet. And, because of the Doppler shift, the signals were 
obviously coming from a satellite. But which one?

The beacon peaked at S9 and at times it took on a rough 
quality, warbling in frequency, then coming back strong and 
quite stable again. To his surprise, Pat later learned that the 
satellite he had been listening to was none other than our old 
AO-7 that had somehow come back to life!

Jan King W3GEY, the AO-7’s original Project Manag-
er, later noted that the satellite had a very good set of solar 
panels and the first Battery Charge Regulator (BCR) AMSAT 
ever flew. It was also the first spacecraft AMSAT ever built 
that was capable of actually overcharging the battery. As ex-
pected, when the battery failed, one or more of the individual 
battery cells eventually failed “short.”

However, what AO-7’s experimenters hadn’t counted 
on was what would happen if any one of the failed cells lost 
its “short” and the battery circuit became “open.” Then, the 
entire power bus would become “unclamped” from ground 
and all spacecraft loads (including the transponders) could 
then draw power from the highly efficient solar arrays. At 
that point, AO-7 might have enough solar power to become a 

“daytime only” satellite.
Indeed, this is precisely what has since happened and 

what has miraculously caused AO-7 to come back to life after 
so many years of being dormant. The only downside to this 
now “daytime only” satellite is that, every time sunlight hits 
the spacecraft and it powers up after exiting an eclipse, AO-7 
comes up randomly in either Mode V/A (the old Mode A) or 
Mode U/V (the old Mode B). 

Current Status

Subsequent analysis has revealed that, even after over 
40 years in orbit (and with the notable exception of the now 
“open” battery) AO-7 remains in surprisingly good shape. 
The solar arrays, the BCR, the Instrumentation Switching 
Regulator, along with the Mode B and Mode A transponders 
appear to all be working beautifully. What’s more, the Morse 
code telemetry encoder and voltage reference circuitry and 
other onboard electronics are all still providing useful data 
to AO-7’s ground handlers. And what a testament AO-7 has 
since become for a satellite that was built (quite literally) by 
a group of “amateurs” in their basements and garages and 
launched into Earth orbit over 40 years ago!

40th Birthday Party

Attendees at this year’s AMSAT Annual Meeting and 
Space Symposium held just outside Baltimore, Maryland in 
early October were treated to a “behind the scenes” look at 
how AO-7 came to be from its principal designer...none other 
than Jan King himself. Jan was invited by AMSAT to be the 
keynote banquet speaker at the event and he took us all on 
a photo trip through the trials and tribulations that he and 
his multi-national team endured to bring AO-7 to life. This 
included the story of building a final assembly satellite “clean 
room” out of plastic sheeting and stud lumber in the base-
ment of his starter home in suburban Maryland.

Just after his speech (and as he cut the cake at AO-7’s 
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AO-7 is shown here mated to the upper stage of its Delta rocket. 
AO-7 is shown at the bottom right, next to the much larger main 
payload. (Courtesy: AMSAT)

Jan King W3GEY AO-7s project manager addresses the 2014 
AMSAT-NA Annual Meeting and Space Symposium banquet 
attendees. (Courtesy: Author)

40th birthday party at this year’s event) Jan also shared a 
little known fact with the Symposium audience: AO-7 has 
now become the oldest, still operational, Earth-orbiting 
satellite ever launched...then or since. This means that AM-
SAT’s little AO-7 satellite and its “homemade” transponders 
(launched as one of the very first secondary payloads on 
a NASA rocket back in 1974) has now outlived all of the 
other satellites ever orbited by mankind...including the ones 
built and launched by the multi-gazillion dollar, “big boys” 
of the satellite industry. To say that AO-7 has now become 
the “little satellite that could” would be the height of under-
statement! It’s also a shining testament to the creative skill 
of amateur radio operators in general and, in particular, the 
so-called “amateur” engineers of AMSAT. 

When and Where to Listen

Since it sprang back to life, AO-7 has once again 
become one of AMSAT’s most popular linear (analog) 
satellites. Indeed, when AO-7 is in full sunlight, it provides 
surprisingly strong (albeit somewhat “chirpy”) downlink 
signals…even using modest satellite antenna arrays.

However, it takes a bit of patience to determine which 
mode the satellite is in when it first pops over the horizon. I 
do this by first setting my downlink frequency in the middle 
of either pass band (at, say 29.450 MHz or 145.950 MHz) 
and then send a few widely-spaced CW “dits” on the uplink 
while tuning the frequency of my uplink signal around. Once 
I hear my own “dits” coming back to me on the downlink, I 
immediately know which mode the satellite is in, and I then 
start looking for a contact. 

Operating Tips

Because of its relatively high power (2-8 watt) down-
link transmitters, you should be able to hear very weak 
signals from AO-7 without needing a lot of uplink power. 

Remember, this satellite was never intended to be an FM 
bird!  Indeed, I’ve successfully worked through AO-7 with 
5 watts or less to my eggbeater antennas. You may need to 
increase power if the satellite is at a distance, but be sure to 
reduce power as the satellite approaches. 
Unfortunately, AO-7’s mode B uplink is also in the middle of 
the informal, 70cm, so-called “weak signal” terrestrial band 
that was established after AO-7 first went silent. Excessive 
uplink power may interfere with other services in that band, 
and may be considered by some to be a spurious, out of band 
emission.

Also, if you hear your downlink signal start to rapidly 
change frequency (indicated by a “warbling” sound) this 
means you are putting too much power into the bird. Reduce 
your uplink power and the situation should correct itself. 
What’s more, as the strongest signals are in the middle of the 
pass band, you will therefore need less power to hear your 
downlink there. Remember, too, that, voice signals strain the 
power system on AO-7 the least. So, if you are using CW, 
please be extra vigilant about the amount of uplink power 
you are using.

Hopefully, with reasonable care from all of us, AO-7 
has many years of “semi-operational” life still left in it. But, 
with satellites operating in the harsh thermal and vacuum 
of space, you never know. AO-7 could go on operating for 
many more years. Or it could cease transmitting altogether 
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Fox-1A team member Burns Fisher W2BF (L) and AMSAT Vice 
President of Field Operations Patrick Stoddard WD9EWK (R) 
make a “contact” through the FOX-1A Engineering Model (on 
the table behind them) at the 2014 AMSAT Annual Meeting and 
Space Symposium held in early October near Baltimore, Mary-
land. (Courtesy: N0JY)

Nerd Alert! Hams at the 2014 AMSAT-NA Annual Meeting 
and Space Symposium held in early October near Baltimore, 
Maryland are shown here talking to each other through AM-
SAT-United Kingdom’s AO-73 satellite (orbiting at 600 Km above 
the Earth). The hand-held antennas (commercially made from 
aluminum arrow shafts) allow for such contacts using just a few 
watts of uplink power from a hand-held radio. All agreed that 
communicating to each other this way was a heck of a lot more 
fun than using their cell phones! (Courtesy: Author)

tomorrow.

Fox-1A Update

Besides an AO-7 history lesson, people attending this 
year’s AMSAT Annual Meeting and Space Symposium 
near Baltimore, Maryland were also treated to a “hands on” 
demonstration of the full up and functioning engineering 
model of Fox-1A. AMSAT-NA’s Vice President for Engi-
neering (Jerry Buxton N0JY) had the satellite’s Mode U/V 
(Mode B) transponder activated at the event and attendees 
were invited to make a contact or two through the new bird. 
Jerry also reported that FOX-1A’s 600+ Mw transponder had 
also been operating from his home in the Dallas, Texas area 
using a modest external antenna with surprisingly clear and 
strong signals into and out of the satellite.

If all has gone as planned, the flight model of Fox-1A 
will have been finally “buttoned up” and turned over to 
NASA for launch as you read this. At press time (mid-Octo-
ber 2014) Fox-1A’s launch was tentatively slated for some-
time in early-to-mid 2015 from Vandenberg AFB in Califor-
nia.  However, as Fox-1A is a “non-paying passenger” with 
a main payload customer, launch information for secondary 
payloads is always subject to change. Stay tuned to the AM-
SAT Web Page (http://www.amsat.org) for further updates 
on Fox-1A’s (hopefully imminent) ride into space.

Fox-1C Fund Raising

As I reported to you in my August column, in late July 
at the ARRL Centennial gathering in Hartford, Connecticut 
AMSAT-North America’s (AMSAT-NA) President Barry 
Baines WD4ASW announced a launch opportunity for AM-
SAT-NA’s Fox-1C Cubesat. AMSAT has teamed with Space-
flight Incorporated for integration and launch of the satellite 
using Spaceflight’s SHERPA system into sun-synchronous 

orbit in the third quarter of 2015.
Needless to say, this new launch opportunity also 

generated an immediate need to raise funds to cover both 
the launch contract and additional materials for construction 
and testing for Fox-1C. AMSAT has since set an additional 
fundraising goal of $125,000 to cover these expenses over 
the next 12 months.

As part of that fundraising effort, AMSAT-NA has 
developed a unique “Challenge Coin” in the shape of the Fox 
satellite that is available as a perk for a donation of $100 or 
more to the project. At press time, a portion of this $125,000 
fund raising campaign (spearheaded by AMSAT-NA’s Vice 
President for Operations Drew Glassbrenner KO4MA) was 
being conducted on the Fundrazr Web site (https://fundrazr.
com/campaigns/6pz92) as well as by AMSAT’s other tra-
ditional fund-raising mechanisms. As always, more infor-
mation about the entire AMSAT Fox satellite project can be 
found on the AMSAT-NA Web site at:  http://www.amsat.
org/?page_id=1113.
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T h e Long wav e Zon e 
By Kevin O’Hern Carey WB2QMY           wb2qmy@arrl.net

A Cure for PPHD (Part III)

Here, I’ve placed the main components on the just-drilled chassis 
to test-fit them and check for proper arrangement. (Photo courte-
sy of the author)

This month, we continue our journey into building a 
simple regenerative receiver based on the common 
and inexpensive 6U8 vacuum tube. If you missed 

out on building a tube project back in the day (or were just 
born too late for the tube era), here’s your chance to do it! 
This project is my attempt to break what I call Project Plan 
Hoarding Disorder (PPHD). This is the well-known condi-
tion in which we clip and save project plans over the years, 
but rarely find time to actually build those circuits. For me, a 
simple “regen” receiver seemed like the ideal jump start, and 
it should provide a useful item in the end.

In case you’re just joining us, the receiver is called the 
Neophyte 1, and it originally appeared in the now-defunct 
Electronics Hobbyist magazine, fall-winter 1968 edition 
(Robert E. Kelland, Author). A scan of the original article is 
available online in a few places, including one source that 
presents it as a single PDF file: http://kearman.com/imag-
es/Neophyte-1-Regen.pdf. Last month, we also provided 
a re-drawn schematic for the radio by K4GC, which may 
be easier to read, although it was adapted slightly for AM 
Broadcast work. My plan is to build the original shortwave 
version first, and then work my way down in frequency to 
AM Broadcast, and ultimately to longwave. This series is 
not a step-by-step construction article, but rather a chronicle 
of my own experience in building the Neophyte 1. You’re 
welcome to follow along and join in the conversation!

Parts Acquisition

How are you coming on gathering the parts for this set? 
As noted last time, some of the items, while not rare, may 
be difficult to find new—most notably the 6U8 tube, tube 
socket, variable tuning capacitor, and power transformer. 
Online auctions can be a surprisingly good source for these 
parts, and you can also check specialty vendors such as Ra-
dio Daze (http://www.radiodaze.com) or Antique Electronic 
Supply (http://www.tubesandmore.com). Radio swap meets 
can also be a rich source of components. Here, you will like-
ly find some vintage parts from the era in which the project 
was originally described. After all, 1968 was not that long 
ago, was it? (I suppose all things are relative.)

Speaking of components, I wanted to spend a little time 
discussing the coil form. For my set, I’m planning to start 
with the pill bottle method described in the original article. 

However, once the receiver is working, I plan to change this 
to a plug-in coil. A plug-in coil gives the flexibility to change 
frequency coverage at will, and is more convenient than sol-
dering in new leads every time you want to change bands.

It is quite possible to make your own coil forms with a 
bit of creativity. This could be done with short pieces of PVC 
pipe, wooden dowel, or any other well-insulated, cylindrical 
material. You would simply need to attach a 4-pin plug to the 
base of the form, and then use a mating socket for connec-
tion to the radio chassis. If you don’t like the idea of building 
your own forms, there are sources for ready-made forms 
that come ready for winding. One source I came across may 
be seen by entering item number 301037968079 at ebay.
com. These units appear to be extremely well made, and are 
offered at a reasonable price. I have no previous connec-
tion to the seller for these items, but we have discussed the 
suitability for these forms in regen sets, and he stands fully 
behind his hand-made products, which he has made for over 
20 years.

You may be able to find other coil forms and matching 
sockets online by simply entering the appropriate terms in 
the search field. In my experience, the 4-pin sockets are a 
bit harder to find at reasonable prices, but they are out there. 
I recently discovered item number 160870633018 on ebay.
com, which is a 4-piece offering of sockets that is val-
ue-priced. I’ve ordered a set, but they are being shipped from 
overseas, so it may take a while to arrive. I hope to have a 

http://kearman.com/images/Neophyte-1-Regen.pdf
http://kearman.com/images/Neophyte-1-Regen.pdf
http://www.radiodaze.com
http://www.tubesandmore.com
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My Neophyte 1 chassis marked off for cutting and drilling. (Pho-
to courtesy of the author)

report on them next time. Build or buy, you’ll want to have a 
plan for moving forward with a plug-in coil for band switch-
ing convenience.

Parts Layout & Mounting

I began my chassis work by marking off the areas I 
wanted to cut or drill with a felt tip marker. Because my 
chassis and front panel are made of aluminum, the cutting 
and drilling was fairly easy. To smooth off the edges of my 
cut-lines on the front panel, I simply rubbed the edges on a 
piece of sandpaper lying face-up on my bench.

At this stage of construction, I have my chassis drilled 
and punched, my front panel trimmed to size, and I have 
test-fitted most of the components. You will notice the 
mounting holes in the front panel for the air-variable capac-
itor. The capacitor I’m using may appear to be quite small at 
first glance (physically speaking), but I have checked it with 
a digital capacitor meter and determined its range to be 9 to 
450-pf—a close match to what is called for in the project.

The extra bit of capacitance in my unit may be an 
advantage when trying to cover lower frequencies or get a 
wider tuning range out of the main coil. This compact ca-
pacitor is something I’ve had in my junk box for some time, 
and if memory serves me, I believe it was of a type used in 
man-pack transceivers for peaking the antenna response in 
receive mode. For this reason, the plates can be positioned 
very close together, providing a high capacitance in a very 
small package. Any variable cap you can find that provides a 
range of around 10 to 365-pf should work fine, regardless of 
its physical size.

Next Month

In the next installment we will be on the home stretch 
of this building project. We will finish up mounting of the 
components, and then wire up the set, getting it ready for an 
initial test. Assembly of the radio uses point-to-point wiring, 
so there are no special skills involved, as long as you have 
basic proficiency with a soldering iron. All that should be 

needed is an iron in the 25 to 40-watt range, and make cer-
tain you use solder that is intended for electronic/electrical 
work, and not acid-core solder. Do you need a quick tutorial 
on soldering? Just enter the phrase “electronic soldering” 
at YouTube.com for many video selections to choose from. 
Soldering can be fun, and I have found that the scent of rosin 
core flux can awaken the homebrewing spirit in just about 
anyone!

As for wiring the set, just about any kind of insulated 
wire may be used, with stranded wire being the preferred 
choice (easier to work with). As with any electronic project, 
be sure to double-check your connections against the sche-
matic diagram when you’re done. Naturally, you’ll want 
to plug the radio in right away and see if the radio works, 
but a few extra minutes spent looking over your work can 
reveal errors that would otherwise be missed. When I’m 
done building, I like to put all of my tools away, and set the 
chassis on a clean surface with good lighting to do my final 
check. Grab a cup of coffee/tea if you like, and take the time 
to review every connection, making sure the solder joints are 
good, and that all mounting screws are secure. 

Hi-Z or Lo-Z Phones?

The Neophyte 1 project calls for the use of a 2000-ohm 
headset. These were once common in most experimenter’s 
junk boxes, but such is not the case today. If you do not have 
high impedance headphones on hand, an alternative would 
be to use an audio transformer to match the approximate 
2k-ohm output impedance of the set to something closer to 
modern low impedance headphones (typically 3-16 ohms). 
We’ll explore this in more detail as we go forward with other 
receiver modifications.

Learning More Online

During the course of the Neophyte 1 project, I’ve con-
sulted many online sources for information on regenerative 
receivers. An entire column could be taken up featuring these 
resources, and we will cover some of them going forward. 
For now, here are two excellent places to visit if you want to 
learn more:
http://www.youtube.com/user/MIKROWAVE1 This is 
the “channel” on YouTube.com, where you will find lots of 
interesting videos on homebrewing and vintage radio topics. 
There is a strong emphasis on regenerative radio receivers.
There is a Yahoo group (https://groups.yahoo.com/neo/
groups/regenrx/info) you can join to learn more about 
regens, or ask any questions you may have regarding their 
construction or operation. From the group’s description:

“The purpose of this group is to facilitate the exchange 
of information, experiences and ideas aimed at the promotion 
of and encouragement in operating, designing and building 
regenerative receivers. Since 1990 there has been renewed 
interest in the old fashioned regenerative receiver, many are 
even being used in active communication service. Join us as 

http://www.youtube.com/user/MIKROWAVE1
https://groups.yahoo.com/neo/groups/regenrx/info
https://groups.yahoo.com/neo/groups/regenrx/info
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we explore these classic circuits and use them as they were 
intended to be used. You just might get hooked.” 

OK, that pretty much covers our construction project 
for this month. See you next time when we will do a final 
review of the Neophyte’s wiring, and then apply power to 
the set! Will it work? One TSM reader has already found out, 
as you will read below. I think you’ll like the answer.

One Builder’s Experience

Tom Costa N9RU (IL) has been building the Neophyte 
1 receiver described here, and wrote with some observations 
of his own. Tom appreciated the inspiration TLZ gave him to 
build the set, and has just completed his own unit. He notes 
that he didn’t have many specialized tools to work on the 
chassis, and it has been a long time since he’s built anything 
with point-to-point wiring and large components. Neverthe-
less he enjoyed the experience greatly. He used a plug-in coil 
at the outset, and added a second binding post for grounding 
the chassis. If he had it to do over again, Tom says he might 
use a slightly larger box, but that this one served the purpose 
adequately.

Upon powering the set up for the first time, Tom 
plugged in the main coil and....nothing. He wrote:

“I found two problems with my set; One, the 60-year 
old earphones I was using had an open circuit, which I fixed 
by using a new pair of high impedance Chinese earphones 
I had on hand. They are pretty uncomfortable to wear, but 
they work well. Second, the pins on the coil were not making 
good contact with the socket, so I added some solder to the 
smaller pins to fix that.  I hooked my horizontal loop to the 
antenna post and picked up a station at the upper end of the 
high SW band. I then put my TS-2000 transceiver into a 
dummy load on AM and found the signal at 5 MHz when the 
receiver was set to the lowest part of the low band.

“The audio from the receiver was actually pretty good! 
I have to experiment with the coils some but the set is ac-
tually working. I’ll test it further after dark and see if I can 
record any audio by clamping the phones to a microphone.”

Finally, Tom adds that he saw an ad for Hammond 
Manufacturing www.hammondmfg.com in a ham radio mag-
azine, and that they have a good selection of transformers 
that might be useful for the Neophyte project. Having once 
toured the Hammond plant in Guelph, ON, I can attest to the 
quality of their manufacturing operations.

Mailbag & Loggings

Our loggings this month are from Tom Root WB8UUJ 
(MI), who focused this time on Canadian NDB signals. Tom 
uses an Icom IC-R75 receiver paired up with ARGO soft-
ware, and an active antenna. Many thanks, Tom for contrib-
uting these loggings. As always, loggings, questions, and 
comments are always welcome at TLZ, and I can be reached 
by e-mail at wb2qmy@arrl.net. I look forward to hearing 
from you.

kHz  ID Location
328  YTL Big Trout Lake, ON
340  YY Mont Joli, QC
341  YYU Kapuskasing, ON
351  YKQ Waskaganish, QC
355  YWP Webequie, ON
396  YPH Inukjuak, QC
399  ZHD Dryden/Thunder, ON
233  QN Nakina, ON
246  YXL Sioux Lookout, ON
260  YAT Attawapiskat, ON
391  DDP San Juan, PR
401  YPO Peawanuck, ON
218  YUY Rouyn-Noranda, QC
235  CN Cochrane, ON
248  WG Winnipeg, MB
273  ZV Sept-Iles, QC

End Notes

Mario Filippi N2HUN (NJ) spent some time this past 
summer experimenting in the VLF range, where man-made 
signals cross the line with natural radio. He used a home-
brew loop antenna for this activity (pictured in the October 
issue), and most of what he heard was Sferics and lots of 
power line hum. However, he did pick up a very interesting 
signal believed to be from AWACS. Hearing its “honking 
horn” sound, he did not know initially what it was, but later 
determined its likely source. He sent along a few sound files 
of the signal, one of which can be heard by clicking on the 
radio icon below.

As we complete our first full year of publication, I 
would like to wish all TLZ readers a Merry Christmas and 
happy holidays. In addition to logging some special times 
with friends and family this season, I hope you can spend 
some time surfing the exciting longwave zone!
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A  dv  e  n  t  u r e s i n R  a  dio
R  e stor  at  ion 

By Marc Ellis N9EWJ                      mfellis@alum.mit.edu

Sizing, Selecting and Installing Capacitors and Resistors

Last month we discussed some of the functions of 
paper and electrolytic capacitors in vintage radios 
as well as the ways in which they fail and the con-

sequences of their failure. This time we’ll consider similar 
issues for resistors and then talk about sizing, selecting and 
installing resistor and capacitor replacements.

Resistors are commonly used in vintage sets to adjust 
the DC voltage produced by the power supply to the vari-
ous values required for plate and bias supplies throughout 
the receiver. For the most part these resistors will be made 
of carbon, though you may also encounter  “wire wound” 
units in applications where the resistor is required to handle 
relatively large currents. In some sets you might find a wire-
wound resistor with several taps, each tap supplying a specif-
ic voltage required by a certain part of the receiver circuit.
Resistors are not quite the problem components that capaci-
tors can be. However, carbon resistors may slowly increase 
in resistance over the years, sometimes to several times their 
nominal values. They may also fail through being subject-
ed to extreme currents because of a short circuit in another 
component in the circuit, such as a capacitor. Wire-wound 
resistors, on the other hand are usually stable in value. How-
ever, they may burn out and become open circuited when 
subjected to extreme currents.

Defective resistors (and capacitors) can be identified by 
comparing voltage and resistance values at various parts of 
the circuit with values given in charts provided in the manu-
facturer’s service notes. Often an outlandish reading can be 
traced to a specific component failure through the application 
of simple logic.

It can be useful to survey all the resistors in a radio by 
checking them with an ohmmeter—even without remov-
ing them from the circuit. If a resistor shows a value that is 
within 20 percent of that shown on its color-coding or on the 
schematic diagram, it is probably OK. If it reads significantly 
lower, the result is inconclusive; the resistor’s value could be 
affected by other components connected in parallel with it. 
If it reads significantly higher, this is a resistor that must be 
replaced.

Identifying Original Specs

Of course any defective resistor or capacitor needs to be 

replaced with one having the same, or similar, specs. Paper 
and electrolytic capacitors will normally have their capac-
itance and voltage values printed on them in plain English. 
Can-type electrolytics, that have more then one section, will 
have either color-coated leads or solder lugs identified by 
punched out shapes such as triangles and rectangles. A key to 
the codes will be found printed on the body of the capacitor. 
Mica capacitors, which rarely go bad and are not covered in 
this discussion, are identified by a pattern of colored dots. 
When the capacitor specs are obscured, or perhaps given in 
the form of a part number you have no reference for, you’ll 
need to check the parts list in the manufacturer’s service 
notes.

The value of a vintage carbon resistor is specified by a 
series of colored bands (four is the commonly encountered 
scheme) or, in older style units, by the color of the body, an 
end, and a dot in the middle of the body. The color of the 
left-hand band (or the body of the resistor) represents the 
first digit of the resistor value; the color of the next band (or 
the end of the resistor) represents the second digit; the color 
of the third band (or the dot in the center of the body) rep-
resents a multiplier. The color or lack of color of the fourth 
band (or the other end of the resistor) represents the toler-
ance of the resistor.

The accompanying diagram shows the figure, multiplier 
and tolerance associated with the each band. For example, a 

Three polyester film capacitors (yellow units) with an assortment 
of electrolytics. (Photo courtesy of the author)
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resistor with a red first band (2), a blue second band (5), an 
orange third band (X 1000) and no fourth band would have a 
value of 25,000 ohms with a 20% tolerance. The older style 
(sometimes called “dogbone” resistor would have a red body, 
a blue end, an orange dot and no color on the other end.

In addition to the “ohms” value of a resistor, you need 
to be concerned about its wattage, which is an indication of 
the amount of current it can safely carry. Ubiquitous in most 
vintage sets, starting about the late 1930s, are the little 1/2-
watt color banded carbon resistors. Resistors are not normal-
ly marked with a wattage indication. If you don’t recognize 
the size of a resistor (as when you have to replace a “dog-
bone” unit) your best bet is to consult the manufacturer’s 
parts list. Failing that, try to at least use a resistor of similar 
physical size and be sure to keep an eye on it when first turn-
ing on the radio to make sure it is not overheating.

Wire-wound resistors, generally used in higher wattage 
applications, are recognized by their larger size and ceramic 
or porcelain-like bodies. You may find them marked with 
their resistance and wattage specs. Otherwise refer to that 
invaluable schematic and parts list in the manufacturer’s 
service notes.

Shopping for Replacements

When shopping for replacements for your paper or 
electrolytic capacitors, you will need to be concerned with 
both capacitance and working voltage. In some cases, you 
may find that a modern capacitor is not available in the exact 
capacitance and/or working voltage of the vintage unit to be 
replaced. When it comes to capacitance, you’ll generally be 
fine with the closest value available on the market. When it 
comes to working voltage in a paper capacitor replacement, 
it’s necessary only that the voltage rating of the replacement 
be at least as great as that of the original.

You’ll probably be using 600- or 630-volt units, which 
are the sizes commonly available today. They will not be 
paper capacitors, which are no longer manufactured. Instead 
look for either polyester film or “Orange Drop” (polypropyl-
ene film) units. The latter are supposed to be of much higher 
quality and they cost much more, but I’ve used the former 
for years with no ill effects.

Electrolytic capacitors are manufactured in a variety of 
voltages, and you should select one with a rating as close as 
possible to that of the original. The capacitance of an electro-
lytic is related to its working voltage and your replacement 
may not develop full capacitance if not operated close to its 
rated voltage. In today’s markets, it may be difficult or next 
to impossible to replace multisection capacitors (several 
units in a single can) with an identical combination of capac-
itors having different specs.

However, individual electrolytics are readily available 
with a variety of ratings, and the multisection can easily be 
replaced with a group of individual units having the cor-
rect specs. If the original multisection capacitor was a can 
mounted atop the chassis, it is usually left in place for looks 
(disconnected of course), with the replacement units mount-
ed on a terminal strip under the chassis. Modern electrolytics 
are so compact that there is usually little problem finding 
space for them.

As in the case of capacitors, match the resistance 
value of the replacement as closely as possible to that of the 
original, and make sure it has a high enough wattage rating. 

Wire wound and “body-end-dot” coded resistors above; three 
sizes of carbon resistors below. (Photo courtesy of the author)

Below: Color key for a 4-band resistor.



82  The Spectrum Monitor  December  2014

As far as resistor type is concerned one catalogue I have 
shows four: metal oxide, metal film, carbon film, and car-
bon composition. Any one of these could be used provided 
the electrical specs are met. The carbon composition type, 
unfortunately the most expensive, is closest in appearance to 
the classic banded color code style.

Installing Your Replacements

When I was new the radio restoration hobby, I had the 
idea that a component to be removed for replacement had to 
be completely “unwired” from its solder lugs using solder 
suckers and various pointed tools. The process was not only 
tedious but destructive—inevitably resulting in charring 
and overheating of nearby wiring and components. Then I 
learned a neat trick from a friend. Rather than totally unwir-
ing a component, I could clip its leads an inch or so from 
their connections and solder-splice them to the leads of the 
replacement component using a little gizmo called a “butt 
connector.”

A butt connector is a small metal cylinder normally 
used to splice two wires end to end using a crimping tool that 
crushes the walls of the cylinder against the wires. However 
the connector takes solder very well and that is how it is used 
in our application. The uninsulated connector style is used 
because plastic insulation would obviously get in the way 
of the soldering operation. The result is a neat unobtrusive 
connection done with a minimum of trauma to the radio wir-
ing. I last bought some butt connectors from Radio Shack. I 
imagine they would also be available at auto supply stores. 

When replacing components, especially when making 
wholesale replacements as in complete recapping, try to 
disturb nearby wiring as little as possible. Sometimes wiring 
orientation (“lead dress” as it is called) is extremely critical. 
A misplaced wire may cause oscillation, “motor-boating,” 
or other nasty and difficult to correct manifestations. And, 
finally, make sure you observe the polarity of any electrolytic 
capacitors you replace—connecting the positive leads to the 
same circuit points as the positive leads from the original 
capacitors.

Time to Say Goodbye!

In November, 1986, the first column of a brand-new 
series titled, “Ellis on Antique Radio,” appeared in the Gerns-
back Publication Hands-On Electronics. It was the beginning 
of a virtually unbroken string of monthly columns on antique 
radio extending from then to now, working successively for 
Hands-On Electronics, Popular Electronics, Electronics Now, 
Monitoring Times and The Spectrum Monitor. That’s twen-
ty-eight years producing a column each and every month 
without a break, except for one month I missed on TSM earli-
er this year—three hundred and forty-eight columns in all.

But I’ve decided that now is the time to say goodbye to 
those monthly deadlines so I can work on personal projects 
that I’ve neglected all these years. And I’d like to thank all of 
the readers who have followed my work over the years and 
all the editors I’ve worked for, including most recently Ken 
Reitz, who gave me the opportunity of contributing a columns 
during TSM’s highly successful first year.

But this is not a complete goodbye! I’ll continue to send 
Ken write-ups of interesting work I may be doing, so you 
may see me on the pages of TSM from time to time. Also you 
are invited to read two publications that I edit: The Antique 
Wireless Association’s free on line publication, The AWA 
Gateway, and AWA’s bulletin for members, The AWA Journal. 
Visit www.antiquewireless.org to download a membership 
application and/or a free copy of the Journal.

Package of butt connectors from Radio Shack. (Photo courtesy of 
the author).

Masthead from the very first Ellis antique radio column--from Hands-
On Electronics for November, 1986.

[Editor’s Note: This 
column will be writ-
ten, beginning with 
the January 2015 
issue, by longtime 
radio historian and 
restorer, Rich Post 
KB8TAD, a fre-
quent contributor 
to MT and TSM, 
whose articles ap-
pear in the features 
section this month. 
Marc Ellis will 
continue to write 
occasional features 
on radio restoration 
for TSM in the 
future.]

Join the AWA
ANTIQUE WIRELESS ASSOCIATION

The original and largest
historical radio-collector group

• Publishes AWA Journal with
- Battery and AC receiver restoration
- Vacuum-tube history and collecting
- Old-time amateur radio contests
- Communications receivers
- Free want-sell-swap ads
- Early television
- Horn loudspeakers
- Reviews of current books
- Keys and land-line telegraphy
- News of U.S. and foreign clubs
- Information on public radio museums

• Maintains unique radio-TV museum
• Produces the annual Rochester meet
• Co-sponsors local meets
• Publishes the annual AWA Review

Membership is only $35 per year U.S.A.
($40 per year elsewhere) Write to:

AWA Membership Director
P.O. Box 421, Bloomfield, NY 14469-0421

www.antiquewireless.org
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T h e B r oa  d c a s t Tow e  r
 By Doug Smith W9WI               dougw9wi@gmail.com

The Dial: Then and Now

WLOS(TV) Asheville, North Carolina transmits from atop Mt. 
Pisgah. (Photo by Doug Smith)

It’s Vintage Radio month here at TSM and there are few 
radio services older than AM broadcasting, so I suppose 
it would be a good idea to share a few words about how 

the dial may have changed over the years.
Imagine that it’s 80 years ago. You’re a Junction City, 

Kansas housewife. It’s 1:00 in the afternoon. You’ve finished 
the morning cleaning and fed the baby & put him to bed. 
You’ve got a few minutes before you have to start cooking 
dinner & working on the laundry (Yes, things have changed 
since 1934!).

You turn on the radio. The lights on the dial light up, 
but nothing else happens. This doesn’t surprise you—every-
one knows it takes 10-20 seconds for the tubes to warm up. 
Until the tubes are hot, you won’t hear anything.

Your husband last listened to WREN-1220 out of Law-
rence. Your favorite afternoon program used to be on WREN 
too. But the sponsor canceled their contract last month, so 
your show is no longer on. You spin the radio dial looking 
for something else to listen to.

First, you tune up the dial, towards 1500. There’s noth-
ing there but static. You’ve got one of the newer radios that 
tunes the special “high fidelity” stations between 1510 and 
1590. The one on 1530 out of Kansas City sure does sound 
good, but it only comes in at night. If you tune past 1590, 
every once in awhile you can hear a police call, but that’s not 
really something you’re interested in.

So, you tune back to WREN, and start scanning the 
other way. On 1140, you find KVOO from Tulsa, Oklahoma. 
KVOO is also an NBC station, so it’s broadcasting the same 
program as WREN. Let’s keep tuning. The next station down 
is KFBI on 1050 from nearby Junction City. They’re broad-
casting a farm market report. This is crucial information for 
your rural neighbors. As someone who lives in town, this 
information is not quite so important. So you keep tuning.

Next is 950 KMBC from Kansas City. They’re broad-
casting a CBS network show that sounds pretty good. You 
make a note to try tuning back if you don’t find anything else 
worthwhile.

Some days, there’s another station just below KMBC. 
It’s KGBZ 930 from York, Nebraska. Right now KGBZ isn’t 
there. It seems KGBZ shares its frequency with a station in 
Iowa. The Iowa station is using 930 right now, and its signal 
doesn’t reach Abilene.

Next down the dial is KFAB 770 from Lincoln, Ne-

braska. It’s airing the same CBS program as KMBC, but the 
signal is a little better. On 680, there’s KFEQ from St. Joseph, 
Missouri. The program is local, and it isn’t very good.

Tuning down a bit further, there are three stations 
jammed together on the dial. Two of them are broadcasting 
the same NBC program. It’s different from the NBC program 
on KVOO and WREN. 590 is WOW from Omaha, and 610 is 
WDAF from Kansas City.

WOW is suffering a fair amount of interference, because 
there’s a much stronger station on 580. 580 is usually CBS 
from WIBW in Topeka. However, for 3-1/2 hours a day, the 
university station from nearby Manhattan uses 580 for educa-
tional and agricultural programming. Until 2:00, 580 belongs 
to KSAC.

You go back to 950 and catch your CBS network show 
on KMBC.

Fast Forward

Fast forward eighty years. If you’re a young mother 
in Junction City today, you probably have a job outside the 
home. Let’s say for the sake of the comparison, you work 
evening shift and are at home at 1:00 in the afternoon. You 
bought a new radio, and by some bizarre coincidence, it came 
tuned to 1220, where WREN used to be.

Today, on 1220 you hear nothing. You tune up the dial. 
Almost immediately you pass the frequency (1250) where 
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WUNF(TV) Asheville, on Grandmother Mountain. (Photo by 
Doug Smith)

WREN is today. But you still hear nothing – in part because 
the noise level on the AM dial is a lot higher than it was in 
1934. And in part because WREN moved to Kansas City 
years ago.

There are now plenty of stations above 1500. None of 
them, however, reach Junction City during the day. At least, 
not with enough signal to overcome the noise. There is, how-
ever, one useful signal above 1220. Junction City now has 
a local station, KJCK-1420. This is, of course, the strongest 
AM signal on your dial. The conservative talk and sports 
aren’t of much interest though. After spinning to the top of 
the dial, you find nothing else.

As your counterpart did 80 years ago, you go back to 
1220 and start tuning the other direction. You hear more 
than a dozen other stations as you tune, but due to the higher 
noise levels only a few are intelligible. On 1150, you find 
KSAL from Salina. Programming is the same political talk 
and sports you tuned out on KJCK. KFAB is still around but 
now on 1110 – and again, it’s talk and sports. 1070 is Wichi-
ta’s KLIO, “True Oldies 1070.” It’s good to hear some music 
on the dial, but it would be nice if it was something that 
wasn’t recorded before you were born.

There’s a modest signal on 1020 out of Nebraska. 
KMMQ is broadcasting in Spanish, which isn’t exactly up 
your alley. 880 is another Nebraska signal. This is Rural Ra-
dio KRVN. Your 1934 predecessor wasn’t really interested in 
KFBI’s agricultural information, and you aren’t too fond of 
KRVN’s version. 810 is Kansas City’s WHB; all sports, all 
the time. No thanks.

KVOO is no longer strong enough to be listenable in 
Junction City during the day. Another Tulsa station does, 
however, make the trip. KRMG 740 is more of the same 
political talk. Talk also fills the dial on 710 KCMO from 
Kansas City. You have no idea the University once had an 
AM station; today, WIBW is on 580 24 hours a day. But the 
WIBW programming is of no more interest than that of any 
of the other talk stations on the dial. Down at the bottom 
of the dial is another agricultural station, KFRM 550 from 
Salina.

None of that was of much interest to our 2014 listener. 
In 1934, they’re the only choices she had. Today, we’re not 
done yet. Our 2014 listener flicks the FM button, and finds a 
whole other set of signals.

FM didn’t exist in 1934. In 2014, our Junction City 
listener will find 13 FM stations on her dial. In the 1930s, 
nobody could imagine a radio station that broadcast nothing 
but country music. In 2014, there are three such stations on 
the central Kansas dial. Eighty years ago, popular music was 
just part of the program day on most stations. Today, two 
stations broadcast nothing else, and popular music is much 
louder than it was in 1934! “Rock” music is even louder – 
and fills the broadcast day on two more stations. The “light” 
music station on 102.5 probably would have appealed to the 
1930s housewife, although she’d probably be surprised that 
the station broadcast nothing but music.

Four modern-day stations might have been somewhat 

recognizable to the 1930s listener. Junction City is reached 
by two public radio stations, one with classical music 
joining the talk programs. While religious stations existed 
eighty years ago, there were none that reached Junction City 
during the day, but our listener probably heard some at night 
(religious programming was very common on commercial 
stations). Central Kansas is one of the few places still served 
by a variety station, KCLY-100.9.

Radio was our 1934 listener’s only real option for enter-
tainment in the home. If there was nothing interesting on the 
radio, you might be able to put on a record. The 33-1/3 rpm 
“LP” record wasn’t developed for another fifteen years. If 
you did want to listen to recorded music, you’d be changing 
disks every five minutes. Television was only in the laborato-
ry in 1934. It would be another twenty years before a Junc-
tion City resident could buy a TV set and watch programs 
from Topeka.

Eighty years later, there is little chance our listener has 
a record player. She does, however, have a TV, and dozens of 
channels. She also has an MP3 player. She has a smartphone 
which will play music. She has a computer which will play 
music. Our 1934 listener could receive stations from as far 
as Oklahoma during the day. Our 2014 listener can use her 
computer, or her phone, to listen to stations anywhere on 
earth. Radio has come a long way in eighty years. 

Expensive Oops!

In 2012, Turner Broadcasting System and a local TV 
station in Kentucky broadcast ads or promotions contain-
ing simulated emergency alerts. The material didn’t actu-
ally include the data bursts that are part of a real alert, but 
they sounded so much like real alerts that human listeners 
couldn’t tell the difference.

False distress calls are a real no-no in all radio services, 
not just broadcasting. After receiving multiple complaints, 
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The radio at left is a 1926 model, but it might have still been in use 
in 1934. This set above, on the other hand, was probably already 
obsolete eighty years ago. (Photos by Doug Smith)

the FCC fined TBS $25,000 and WNKY(TV) $39,000. The 
Commission gave wide publicity to the situation. FCC Pub-
lic Notices are usually composed in black-and-white.

This one (linked in the sidebar) contains a large red 
and blue banner. They wanted to be sure broadcasters paid 
attention.

Broadcasters didn’t. In January of 2013, it happened 
again. Cartoon Network, another TBS channel, aired a com-
mercial containing a simulation of emergency data bursts. 
Given Turner’s previous violation, the Commission decided 
a $200,000 fine was appropriate.

Then, in March, cable TV channels aired an ad con-
taining real emergency data bursts. Viacom was fined 
$1,120,000 for airing the ad 57 times on seven cable net-
works including Comedy Central, Spike, and VH-1. ESPN 
was fined $280,000 for airing the commercial 13 times on 
three of their networks. And NBC was fined $530,000 for 33 
broadcasts on SyFy, USA, and five regional sports networks. 
One might think this next round of forfeitures would ensure 
broadcasters would keep emergency alerting tones out of 
their programming. One would, unfortunately, be wrong.
In October, subscribers to AT&T U-Verse in several cities re-
ported their TV sets switched channels and broadcast an alert 
indicating programming had been interrupted at the request 
of the President. No emergency existed, and no emergency 
information was broadcast.

AT&T and the Federal Emergency Management Agen-
cy determined that a national radio show had broadcast the 
codes that would have been used if the President had actually 
issued an emergency alert. In some cities, the radio station 
broadcasting that show was the one that other stations (and 
TV providers like AT&T) monitor for alerts. In that case, 
other stations would have been expected to rebroadcast that 
alert.

The Society of Broadcast Engineers issued a bulletin 
indicating that this alert should not have been rebroadcast. 
Apparently it was dated November 9. October 24, the date 

of this incident, is way outside the window of validity for a 
November 9 emergency alert!

November 9 just happens to be the date of the 2011 
national Emergency Alerting System test. For weeks leading 
up to that date, the public was notified that an alerting test 
would happen. Then, on the 9th, the steps that would be taken 
if the President actually did issue a warning were taken. A few 
glitches were found. Work is proceeding to fix them, and there 
is now discussion of holding another alerting test next year.
Details are still sketchy in this case. It appears that someone 
recorded the 2011 test. It then appears that someone thought it 
would be a good idea to store a copy of that recording in the 
computer used on the air for a national radio show. It’s too ear-
ly to tell whether that recording was then played on purpose. 
It’s possible it was an extremely unfortunate mistake. The 
incident happened right at my deadline, so I don’t know which 
radio show is involved.

The FCC has issued some rather large fines in the previ-
ous cases. They have given the previous cases wide publicity. 
The Commission obviously believes false emergency signals 
are not to be tolerated.

October 24th is likely to be a rather expensive day for 
some broadcasters. It is likely the end of the job of whoever 
decided keeping a recording of an emergency test on an on-air 
computer was a good idea.

STATION REPORT:
New Stations On the Air
Montreal, Quebec 980 CHRF, testing

Stations Going Away
Winfield, Alabama 1300 WKXM
Deep River, Ontario 1110 CBLI going to 97.9 FM

Web links for this month’s column:

americanbandscan.blogspot.com 
My DX blog

www.youtube.com/watch?v=5bF5Q_i_ngs
The TV commercial which resulted in $2 million in fines

http://www.americanbandscan.blogspot.com
http://www.youtube.com/watch?v=5bF5Q_i_ngs
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A n t  e n na C on n ec  t ions
By Dan Farber AC0LW       ac0lw@att.net

Antennas of Yore: A Look Back

A “cage” antenna, with cage lead-in. (From Practical Radio, 
1924)

Welcome back, my friends. Since this is our vintage 
Radio issue, let’s take a nostalgic look at what 
antennas used to look like, so we can appreciate 

what they’ve become. I’ll share some truly ancient pictures 
with you, of skyhooks from days gone by. We’ll also ex-
amine a little bit of what passed for theory in those earlier 
times.

State of the Art, 90 Years Ago

I’m going to show you now some really vintage stuff 
from an ancient textbook I have—Practical Radio, by Henry 
Smith Williams, published in 1924. The radio craze after 
World War 1 was now in full swing, and the whole book 
brims with enthusiasm for this “newfangled” technology. 
Understandably, the theory presented is often weak or now 
disproved, but the magic and joy and hope for the future of 
this nascent technology rings through on every page.

Look closely at the first picture. Here we see a “cage” 
antenna, with round spreaders and multiple conductors. 
The interesting thing here is that the lead-in wire is also a 
“cage,” a much smaller one! Nowadays, we recognize the 
cage construction as a method of broad-banding the antenna, 
by increasing the apparent diameter of the antenna element. 
Searching the text diligently, though, reveals no sense of 
broad-banding via increased conductor size—they simply 
felt that more wire in the air would capture more signal.

There’s no reference to transmitting with it either; it 
must have been strictly a receive antenna. Something tells 
me, though, that if they’d had available my trusty MFJ 949 
tuner, they could have…This cage construction was appar-
ently very popular then, with several other photos in the 
book showing even full-sized cage dipoles. Oh, to have lived 
in a time without the damnable Antenna Gestapo, telling us 
what we could and could not put up!

The next image shows loop antennas built and em-
ployed by the US Army Signal Corps. The larger one is tout-
ed as being so sensitive as to be able to receive signals all 
the way from Europe! Actually, this is a lot more impressive 
than it seems, since none of our HF bands existed yet; most 
“DX” work was being done around 200 meters, roughly in 
the neighborhood of our modern 160 meter band. How many 
of us, especially us Midwesterners, can say we’ve consis-
tently heard Europe on 160 meters? On the other hand, these 
loops look really substantial, the kind of substantial that will 

kill you if it falls on you.
Turns out that “stealth operating” was alive and well 

in 1924. We see two youngsters attaching a lead-in wire to a 
wire clothesline. No mention of how well this “inverted-L,” 
four feet off the ground and covered with wet clothes, actual-
ly served as a receive antenna, but it certainly shows that the 
spirit of experimentation has motivated our hobby for many 
years. Indeed, throughout this old book, kids and teens and 
young adults figure prominently in the hobby, especially in 
the experimenting and home brewing, food for thought when 
our modern hobby is struggling to lure in the young, distract-
ed as they are by other wireless technologies. Come to think 
of it, and this would be a great irony indeed, the older adults 
of 1924 may have viewed this new craze for radio as darkly 
as many now view the Internet and social media (“grumble 
grumble…upstart kids…why, in my day, we…”), showing 
once again how, in this world, it “goes around, then comes 
back around.”

Talk about déjà vu, look at the homemade receive aerial 
built atop an automobile, and picture the driver straining to 
hear his crystal set through clamped-on headphones as his 
car clatters down the road. It’s not texting while driving, but 
for 1924, it comes close. Hopefully, he’s not transmitting as 
well.

While There Was a War On

Another gem of an old book I have is a paperback 
edition of ARRL’s The Radio Amateur’s Handbook, the 1944 
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Left: Signal Corps loop antennas, sturdy and menacing. Center: Youngsters attach a lead-in to a wire clothesline. Right: A very early 
automotive radio antenna. (All from Practical Radio, 1924)

edition. A bit of history lesson here: World War Two was 
in full swing and hams were forbidden to transmit, period. 
As a result, the book has a sad-but-hopeful tone, presenting 
transmitting theory while primly reminding the reader that 
all of that will have to wait for the war to end. Of course, 
Americans had it pretty easy when it came to wartime radio; 
German civilians stood in danger of execution for merely 
listening to the BBC. In many places, such as Germany, 
Russia, and Japan, the radio that folks were allowed to 
listen to poured forth a constant steam of propaganda; either 
pro-Party or anti-opponents. Americans got to hear Benny 
Goodman, baseball games, news and weather.

The first antenna specimen culled from this book shows 
what at first seems to be a textbook representation of a 
coax-fed dipole. Looking more closely at the drawing, and 
checking in the text to verify, tells us that this is not coax, 
but an “air-insulated concentric line,” made by centering a 
“hot” conductor inside large enough metal tubing. A formula 
of sorts is given: to obtain 70 ohms “surge impedance,” the 
outer conductor should be about 3.2 times the diameter of 
the inner conductor. The example given is #14 wire centered 
inside 5/16” copper tubing, and the reader is advised that, 
“ceramic insulating spacers are available commercially for 
this application.”

Hmm. Seems like bends would be a real challenge! 
Again, theory from this long ago is weak and spotty; we are 
told that the outer conductor may be grounded if desired, 
and that the system is “slightly” unbalanced since the two 
conductors do not have the same capacity to ground. Real-
ly, now! We are also told that “rubber-coated” versions of 
this sort of line—which is starting to sound like our modern 
coaxial cable—is “available,” but no hints or information are 
given about where it might be “available.” Again, this book 
was published in the middle of an enormous, globe-girdling 
war, so it’s not difficult to imagine the “available” rub-
ber-coated coax ending up completely in the hands of the US 
Signal Corps.

On the other hand, the ¼-wave matching section was 
already alive and well. Here we see a dipole matched to 
open-wire line with just such a matching section. Formu-
las are shown, looking vaguely familiar to the modern eye 
(Desired Z= the square root of (Z1xZ2), and an example is 
given: to match a 72 ohm dipole to 600 ohm open-wire line, 

the ¼-wave section needs to be 208 ohms, and conductors 
made of ½-inch tubing spaced 1.5-inches apart will provide 
the 208 ohms impedance. Man, they really home-brewed 
stuff in those days, with all the good stuff going to the 
military, and sources like MFJ and Wireman being as yet far 
from dreamed of. Of course, they didn’t have the execrable 
Antenna Gestapo trying to keep “eyesore” antennas from 
being built on one’s own property, either. Hmm…the tradeoff 
strikes again…

My favorite antenna depiction in this 70-year-old tome 
is the nascent “J” antenna, what nowadays we call a J-pole. 
Yup, there’s the familiar ¾-wave vertical section with par-
alleled ¼-wave matching section. We are told that such an 
antenna is frequently used on the very high frequencies 
when vertical polarization is desired, and that the bottom of 
the matching section, being at practically zero RF potential, 
may be grounded for lightning protection. I’ve pointed it out 
before, but the J is the direct ancestor of the Zepp antenna, 
trailing along in the breeze with a German airship of the 
1920s and 30s, a half-wavelength long and “matched” by a 
length of open-wire line. 

It’s all Relative 

Some of these things look clunky or silly from our per-
spective; on the other hand, it’s amazing the leaps and bounds 
theory and construction made between these two books, only 
twenty years apart. Radio would really explode in the years 
following the War, when hams got their bands back, tons 
of surplus coax became available, and DXCC began to be 
sought in earnest. Let us all thank these hardy early pioneers 
of the art that paved the way for the hobby we enjoy today.
That’s all for this month. I’ll be back in January with more 
antenna adventures. Enjoy the holidays, be safe out there, and 
happy operating!
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Product Announcements of Interest to TSM Readers

Morse Express has released its 2014 Christmas Key, 
fourteenth in the popular seasonal series. The 
2014 Christmas Key is a fully functional miniature 

telegraph key commissioned by Morse Express and made by 
GHD Telegraph Key in Sendai City, Japan. The Christmas 
Key is made to demanding American technical standards and 
combines traditional Japanese craftsmanship with GHD’s 
impeccable engineering and finish.

The Morse Express 2014 Christmas Key is fully adjust-
able, with precision pin bearings at the trunnion, and it has 
two miniature binding posts. Its balance is perfect, and lever 
tension is provided by a compression spring that is located 
forward of the trunnion post. The contacts are hard-silver, 
and the distinctive mahogany base has a warm, smooth fin-
ish. The knob is hand-turned ebony, and there are three small 
anti-skid rubber feet on the bottom for stability.

GHD’s Toshihiko Ujiie uses both modern and tradi-
tional techniques to produce a miniature key that will be 
equally at home in the radio shack, in the field, or decorating 
a Christmas tree.

Marshall Emm (N1FN), owner of Morse Express, says, 
“The Christmas keys represent my annual opportunity to 
play around with key design and to have a master craftsman 
carry out the work. This year’s key features a rectangular 
mahogany base, which is perfectly proportioned to distrib-
ute the weight of the key and the downward keying force, 
providing a stable platform for comfortable use.”

The 2014 Christmas Key measures 1.25 inches by 2.25 
inches at the base. It is 1.5 inches tall and it weighs just over 
1.5 ounces. The Morse Express 2014 Christmas Key is a lim-
ited edition of 150 keys priced at $89.95, plus shipping and 
handling. Each key has a label with “Christmas 2014” and a 
unique serial number.

More information is available on the Morse Express 
web site at http://www.MorseExpress.com, where you will 
also find secure ordering facilities.

To place your order by phone, call (800) 238-8205 toll 
free. For more information call (303) 752-3382.

The 2014 Christmas key will add something special to 
straight key operations through the holiday season and on 
Straight Key Night.  (Text and graphic courtesy of Morse 
Express)

2014 Morse Express Christmas Key (Courtesy: Morse Express)

Morse Express 2014 Christmas Key

Milestone Technologies Catalog Available

The Fall 2014 General Catalog from Milestone Tech-
nologies is available, featuring “Everything for the Morse 
Enthusiast.” Hand keys, paddles and bugs from Germany, 
Japan, China and the US are found in this 23-page catalog.

The catalog also features electronic kits from Ameco, 
Rainbow kits, JetStream Products and Oak Hills Research. 
Kits include code practice oscillators, antenna preamplifiers, 
filters, meters, even complete single-band CW transceiver 
kits.

From Oak Hills Research you can also build your own 
QRP wattmeter, digital dial and frequency counter, 100-watt 
dummy load, among others.

Most Oak Hills Research Kits can be built to order, 
aligned and tested for a modest additional fee, just add the 
building or alignment fee to your order. Oak Hills Research 
does other repair work at an hourly rate with an estimate 
provided in advance of the work.

The catalog features a complete price list for all prod-
ucts from all companies in the catalog.

For more information email sales@MTechnologies.com 
or visit their website at www.MTechnologies.com.

T S M
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http://www.amazon.com/World-War-Radio-Heroes-Compassion/dp/0989191400
http://www.amazon.com/North-American-Enroute-Aviation-Guide-ebook/dp/B00G0683GG/ref=pd_sim_kstore_11?ie=UTF8&refRID=0RKJHACGM90B90GCK3E7
http://www.stealthamateur.com
http://www.amazon.com/Profiles-Amateur-Radio-Ken-Reitz-ebook/dp/B0071OT8CO
http://www.amazon.com/How-Listen-World-Ken-Reitz-ebook/dp/B006H3MQPQ
http://wrth.com
http://www.klingenfuss.org
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Books of Interest to TSM Readers to Enhance your Radio Listening

�

The National Radio Club’s

AM Station
Antenna Pattern 

Book
Seventh Edition

including U. S. A., Canadian,
and selected 

night and day patterns

prepared by
Paul Swearingen

http://www.amazon.com/Digital-Digest-2013-Mike-Chace-Ortiz-ebook/dp/B00GW4M9XY
http://www.amazon.com/Digital-Digest-2012-Mike-Chace-Ortiz-ebook/dp/B00GW545TY/ref=pd_sim_kstore_2?ie=UTF8&refRID=0XV0TTQEZNJJD21WPNBJ
http://www.amazon.com/Digital-Digest-2011-Mike-Chace-Ortiz-ebook/dp/B00GYEC2B6/ref=pd_sim_kstore_2?ie=UTF8&refRID=02PTXHDRNRM4GJP522ZN
http://www.amazon.com/Digital-Digest-2010-Intercept-Communications-ebook/dp/B00HYJY0FG/ref=pd_sim_kstore_3?ie=UTF8&refRID=1SAYP6W4CRFKT6VDCEX0
http://www.amazon.com/Digital-Digest-2009-Intercept-Communications-ebook/dp/B00I7DR7T4/ref=pd_sim_kstore_1?ie=UTF8&refRID=0Z766XWWX4439DWY1S7F
http://www.universal-radio.com/catalog/books/4335.html
http://www.universal-radio.com/catalog/books/6105.html
http://www.nrcdxas.org/catalog/books/index1.html
http://www.arrl.org/arrl-handbook-2015
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A  bou  t Us
The Spectrum Monitor Writers’ Group

The Spectrum Monitor is edited and published by Ken Reitz KS4ZR, managing editor for Monitoring Times since 2012, 
features editor since 2009, columnist and feature writer for the magazine since 1988. Former feature writer and columnist 
for Satellite Times, Satellite Entertainment Guide, Satellite Orbit magazine, Dish Entertainment Guide  and Direct Guide. 
Contributing editor on personal electronics for Consumers Digest. Author of the Kindle e-books “How to Listen to the World” 
and “Profiles in Amateur  Radio.” email: editor@thespectrummonitor.com

The Spectrum Monitor  Writers’ Group consists of former columnists, editors and writers for Monitoring Times, a 
monthly print and electronic magazine for thirty-three years, which ceased publication with the December 2013 issue. Below, 
in alphabetical order, are the columnists, their amateur radio call signs, the name of their column in The Spectrum Monitor,  a 
brief bio and their websites and contact information.

Keith Baker KB1SF/VA3KSF, “Amateur Radio Satellites”
Past president and currently treasurer of the Radio Amateur Satellite Corporation (AMSAT). Freelance writer and 

photographer on amateur space telecommunications since 1993. Columnist and feature writer for Monitoring Times, The 
Canadian Amateur and the AMSAT Journal. kb1sf@hotmail.com www.kb1sf.com

Kevin O’Hern Carey WB2QMY, “The Longwave Zone”
Reporting on radio’s lower extremes, where wavelengths can be measured in miles, and extending to the start of the AM 

broadcast band. Since 1991, editor of “Below 500 kHz” column for Monitoring Times. Author of “Listening to Longwave” 
(http://www.universal-radio.com/catalog/books/0024u.html). This link also includes information for ordering his CD, 
“VLF RADIO!,” a narrated tour of the longwave band from 0 to 530 kHz, with actual recordings of longwave stations. 
E-mail: wb2qmy@arrl.net

Mike Chace-Ortiz AB1TZ/G6DHU “Digital HF: Intercept and Analyze”
Author of the Monitoring Times “Digital Digest” column since 1997, which follows the habits o f embassies, aid 

organizations, intelligence and military HF users, the digital data systems they use, and how to decode, breakdown and 
identify their traffic. www.chace-ortiz.org/umc

Marc Ellis N9EWJ, “Adventures in Radio Restoration”
Authored a regular monthly column about radio restoration and history since 1986. Originally writing for Gernsback

Publications (Hands-On Electronics, Popular Electronics, Electronics Now ), he moved his column to Monitoring Times in 
January 2000. Editor of two publications for the Antique Wireless Association (www.antiquewireless.org ): The AWA Journal  
and the AWA Gateway. The latter is a free on-line magazine targeted at newcomers to the radio collecting and restoration 
hobbies. E-mail: mfellis@ alum.mit.edu

Dan Farber AC0LW, “Antenna Connections”
Monitoring Times antenna columnist 2009-2013. Building ham and SWL antennas for over 40 years. E-mail: ac0lw@att.

net

Tomas Hood NW7US, “Radio Propagation”
Tomas first discovered radio propagation in the early 1970s as a SWL. In the Army Signal Corps in 1985, he honed his 

skills in communications, operating and training fellow soldiers. An Extra Class operator since 1990, Tomas enjoys CW and 
digital modes on all HF bands. He is a contributing editor to CQ Amateur Radio, the former Popular Communications and 
CQ VHF magazines, an ARRL publication on QRP communications, and Monitoring Times. He runs the Space Weather and 
RadioPropagation Center at http://SunSpotWatch.com. Web site:http://nw7us.us https://twitter.com/NW7US.

Kirk Kleinschmidt NTØZ, “Amateur Radio Insight”
Amateur radio operator since 1977 at age 15. Author of “Stealth Amateur Radio.” Former editor, “ARRL Handbook,”

http://www.kb1sf.com
http://www.universal-radio.com/catalog/books/0024u.html
http://www.chace-ortiz.org/umc
http://www.antiquewireless.org
http://sunspotwatch.com/
http://nw7us.us/
https://twitter.com/NW7US
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former QST magazine assistant managing editor, columnist and feature writer for several radio-related magazines, technical 
editor for “Ham Radio for Dummies,” wrote “On the Ham Bands” column and numerous feature articles for Monitoring Times  
since 2009. Web site: www.stealthamateur.com. E-mail: nt0z@stealthamateur.com

Stan Nelson KB5VL, “Amateur Radio Astronomy”
Amateur radio operator since 1960. Retired after 40-plus years involved in mobile communications/electronics/

computers/automation. Active in radio astronomy for over twenty years, specializing in meteor monitoring. Wrote the 
“Amateur Radio Astronomy” column for Monitoring Times since 2010. A member of the Society of Amateur Radio 
Astronomers (SARA). www.RoswellMeteor.com. e-mail: Stan.Nelson@RoswellMeteor.com

Chris Parris, “Federal Wavelengths”
Broadcast television engineer, avid scanner and shortwave listener, freelance writer on federal radio communications 

since 2004, wrote the “Fed Files” column for Monitoring Times. http://thefedfiles.com http://mt-fedfiles.blogspot.com  
Twitter: @TheFedFiles E-mail: cparris@thefedfiles.com

Rich Post KB8TAD
As a teenager Rich Post repaired radios and TV sets. He passed the exam for a First Class FCC license when he was 

told he needed one to repair his CB. He later received his amateur radio license as KB8TAD. Rich now holds a University 
Emeritus title having retired from Ohio University as Assistant Dean and Director of the Instructional Media and Technology 
Services. One of his hobbies is collecting and restoring “boat anchors.” He maintains the web site Boat Anchor Pix at www.
ohio.edu/people/postr/bapix
 
Tony Roper, “Military Air and Naval Reception”

A Civil Air Traffic Controller in the UK as well as previously being in ATC in the Royal Air Force, totaling 25 years 
experience. He has worked as a part-time aviation photographer/writer and has been published worldwide. He also provides 
photos and research for IHS Jane’s, principally Jane’s Fighting Ships. His photography website is www.rogdabbit.co.uk and 
his blog is http://planesandstuff.wordpress.com

Doug Smith W9WI, “The Broadcast Tower”
Broadcast television engineer, casual cyclist and long distance reception enthusiast. “Broadcast Bandscan” columnist for 

Monitoring Times since 1991. email: dougw9wi@gmail.com blog: http://americanbandscan.blogspot.com  Web site:
http://w9wi.com

Hugh Stegman NV6H, “Utility Planet”
Longtime DXer and writer on non-broadcast shortwave utility radio. Former “Utility World” columnist for Monitoring

Times magazine for more than ten years. Web site: www.ominous-valve.com/uteworld.html  Blog: http://mt-utility.
blogspot.com /email: mtutilityworld@gmail.com Twitter: @UtilityPlanet

Dan Veeneman, “Scanning America”
Software developer and satellite communications engineer writing about scanners and public service radio reception for 

Monitoring Times for 17 years. Web site: www.signalharbor.com E-mail: dan@signalharbor.com

Ron Walsh VE3GO, “Maritime Monitoring”
Retired career teacher, former president of the Canadian Amateur Radio Federation (now the Radio Amateurs of 

Canada), retired ship’s officer, licensed captain, “Boats” columnist and maritime feature writer for Monitoring Times for eight 
years. Avid photographer of ships and race cars. E-mail: marinecolumn @gmail.com.

Fred Waterer, “The Shortwave Listener”
Former “Programming Spotlight” columnist for Monitoring Times. Radio addict since 1969, freelance columnist

since 1986. Fascinated by radio programming and history. E-mail: programming_matters@yahoo.ca website: http://www.
doghousecharlie.com /

Thomas Witherspoon K4SWL, “World of Shortwave Listening”
Founder and director of the charity Ears To Our World (http://earstoourworld.org), curator of the Shortwave Radio

Archive http://shortwavearchive.com  and actively blogs about short¬wave radio on the SWLing Post (http://swling.com/
blog). Former feature writer for Monitoring Times. E-mail: thomas@swling.com.

http://www.stealthamateur.com
http://www.RoswellMeteor.com
http://thefedfiles.com
http://mt-fedfiles.blogspot.com
http:// www.ohio.edu/people/postr/bapix
http:// www.ohio.edu/people/postr/bapix
http://www.rogdabbit.co.uk
http://planesandstuff.wordpress.com
http://americanbandscan.blogspot.com
http://w9wi.com
http://www.ominous-valve.com/uteworld.html
http://mt-utility.blogspot.com
http://mt-utility.blogspot.com
http://www.signalharbor.com
http://gmail.com/
http://www.doghousecharlie.com
http://www.doghousecharlie.com
http://earstoourworld.org
http://shortwavearchive.com
http://swling.com/blog
http://swling.com/blog

