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RETIREMENT SALE!?

Bob and Judy are finally retiring! Their entire in-
ventory is being offered at incredible savings to
say thank you to our thousands of friends who
have supported us for 35 years! Inventory will
not be restocked and all sales are final, so order
now before these bargains are gonel

www.grove-enf.com

Call 800-438-8155 or email order@grove-ent.com
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The WiNRADiO EXCELSIOR".

Nothing compares.
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fo 3.5@“: (optionally extensible to 20 GHz)
Hz real-time spectrum
Hz/s search speed

simultaneous channels
SB and PCle models

* Optional APCO P25 decoder

Is it a great receiver with an added spectrum analyzer?
Or a great spectrum analyzer with an added receiver?

You decide:

www.winradio.com/g39

WINRADIO by RADIXON : Great receivers ahead of their time.”
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Invasion of the Chinese Radios
by Mark Haverstock KSMSH

Back in the 1950s, when Mark was a kid, the phrase, “Made in
Japan,” meant cheaply constructed products at a cheap price. By
the 1970s, this reputation had changed radically; people actually
sought out Japanese products because they were manufactured
to high standards and under strict quality control.

Electronics, such as home audio products and ham radio
equipment, had risen to a level of quality that rivaled, or even
exceeded, those made in the U.S. Is the same thing happening
with radio products from China? In this feature article, Mark lays
it all out.

Ham and SWL Apps for Tablets and Smartphones........ 14
By Thomas Witherspoon K4SWL

The proliferation of smartphone and tablet apps
haven’t left the amateur radio and shortwave listener
out. Many great apps are available now that can cap-
ture SSTV images directly off the air, find the nearest
2-meter repeaters to your devices’ current location,
display a shortwave broadcast schedule, read on-air
CW QSOs, and more.

Studying for an upcoming amateur license exam? Thomas found an app that could
help. He also found an app for using your smartphone as an HT to use with Echolink.
He notes, “I recently traveled to Belize City and used Echolink to connect with hams in
the U.S. and Canada and even check into a net. It worked flawlessly.”

(] () (] (]
Radio-Electronic Kits for Young Experimenters....ccceeeees 26
By Ken Reitz KS4ZR

As parents, or even grandparents, we find
ourselves wanting to share our enthusiasm for
our hobby with our children or grandchildren,
but lack a coherent course to pursue. The roles
have switched and now we are the mentors,
but where do we start?

One place to start is with the basics of all
electronics, an understanding of the fundamentals through the use of simple, easy-to-use
electronics kits. Today’s electronics kits are worlds apart from a generation ago. Today,
they’re better made, easier to use and teach alternative energy concepts in addition
to electronic circuits.
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WiNRADiO G315 and Alinco DJ-11XT 56

By Bob Grove W8JHD

The WINRADIO G315 is loaded with features unheard of just a few years ago.
Right out of the box, it can demodulate AM, synchronous AM, USB, LSB, ISB, DSB, CW,
and narrow FM in a range from 9 kHz to 1800 MHz. For shortwave devotees, a DRM
decoder is available in downloadable software. And, its real-time spectrum display can
spot weak signals within short frequency ranges.
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ARG6000 Professional Grade

40 kHz ~ 6 GHz Wide Range Receiver

Continuous Coverage
LBeyond!

— L .
[ oot e |

RS g B
e ™ — a [ 6 _ N
2 e
. L 1
- i a8 s I
Wl g S - |
. - =
a L=} o - v

The AR6000 delivers continuous tuning from 40 kilohertz to 6 gigahertz in a
wide variety of modes for professional monitoring performance that’s nothing short of
amazing in terms of accuracy, sensitivity and speed. Standard modes include AM, FM,
WFM, FM Stereo, USB, LSB and CW. An optional module can add the capability to
receive APCO25 digital communications plus an optional I/Q output can be added to
capture up to one megahertz of bandwidth onto a storage device for later listening

or signal analysis.

Designed for the monitoring or technical service professional, there are no interruptions
in the AR6000's tuning range. With exceptional tuning accuracy and sensitivity
throughout its tuning range, the AR6000 begins at the floor of the radio spectrum and
continues up through microwave frequencies so it can be used for land-based or satellite
communications. It works as a measuring receiver for those seeking a reliable frequency
and signal strength standard. To support its broad spectrum, the AR6000 has two
antenna ports, with the added capability of an optional remote antenna selector from
the front panel of the receiver.

With its popular analog signal strength meter and large easy-to-read digital spectrum
display, the AR6000 is destined to become the new choice of federal, state and local
law enforcement agencies, the military, emergency managers, diplomatic service, lab
technicians, news-gathering operations and security professionals.

® The Serious Choice in Advanced Technology Receivers
AOR U.S.A,, Inc.
20655 S. Western Ave., Suite 112

Torrance, CA 90501, USA
Tel: 310-787-8615 Fax: 310-787-8619
info@aorusa.com ¢ www.aorusa.com

Authority On Radio
Communications

Continuously amazing,
the AR6000 professional
grade receiver features:

B 40 kHz ~ 6 GHz coverage
with no interruptions

B Multimode AM, FM, WFM,
FM Stereo, USB, LSB and CW

B Tuning steps of 1 Hz up
to 3.15 GHz; 2 Hz from
3.15~ 6 GHz

B Receiver is programmable
and manageable through a
USB computer interface

B Up to 2,000 alphanumeric
memory channels

B Analog S-meter, large
tuning dial, front panel
power, volume & squelch
controls

B Direct frequency input

W Fast Fourier Transform
algorithms

B An SD memory card port
can be used to store
recorded audio

B Two selectable antenna
input ports plus optional
remote antenna selector

Add to the capabilities
of the AR6000 with:

B Optional APCO-25 decoder

B Optional interface unit
enables remote control via
the internet

B Optional I/Q output port
allows capture of up to
1 MHz onto a computer
hard drive or external
storage device

Available in the US only to qualified
purchasers with documentation.
Specifications subject to change
without notice or obligation.
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SEE More and HEAR More!
With the SR2000A A==

and ARS200MKkiIl | ===
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SR2000A Color Frequency Monitor | : ] ,,i | O
| e — ::E
The SR2000A is an ultra-fast spectrum display monitor that { i R S
lets you SEE received signals in FULL color. \ — | ““
Using the power of FFT (Fast Fourier Transform) algorithms with . / — = _T! - .:. - i
a sensitive receiver covering 25MHz ~ 3GHz*, the SR2000A features a color monitor Y = 8 ‘E‘ ,E, é
that displays up to 40MHz spectrum bandwidth**, a switchable time-lapse “waterfall” 2 ----
display or live video in NTSC or PAL formats. ﬂ.ﬂ_‘ .: o ==l
Ultra sensitive, incredibly fast, yet easy to use with a high quality internal speaker for T ' _:__, ;1-.’
crisp, clean audio signals. Scans 10MHz in as little as 0.2 seconds! Instantly detects, 1L ‘_Simu'l';'md Wdeo' - = =

captures and displays transmitted signals. PC control through RS232C serial port or USB
interface. With 12 VDC input, it's perfect for base, mobile or field use.

ﬂ,_ . AR8200MKIIl Handheld Receiver

N From inter-agency coordination to surveillance, you can’t know too much. The world-class
'\‘ AR8200Mkill portable receiver features a TXCO that delivers solid frequency stability and
. performance not found in most desktop units. With 1,000 alphanumeric memory channels, it covers
. 500 KHz ~ 3GHz*. Improved RF circuits combine greater sensitivity, resistance to intermod and
' enhanced Signal to Noise ratio. It offers increased audio frequency response and includes NiMH AA
. batteries that can be charged while the unit is in use.

= . .  Optional internal slot cards expand the AR8200Mklll’s capabilities. Choose from Memory Expansion
-, g ' \ (up to 4,000 memories), CTCSS Squelch and Search, and Tone Eliminator.

1 - '.. ? ' - The AR8200MKkllI offers “all mode"” reception that includes “super narrow” FM plus wide and

l f-, @ ? @  narrow FM in addition to USB, LSB, CW and standard AM and FM modes. It also features true

- o ® @ ' carrier reinsertion in USB and LSB modes and includes a 3KHz SSB filter. The data port can be used
' for computer control, memory configuration and transfer, cloning or tape recording output.

. A special government version, AR8200Mkill IR features infra-red illumination (IR) of the display
' and operating keys. The IR illumination function is selectable, allowing operation by users
wearing night vision apparatus without removing goggles and waiting for the eyes to re-adjust.
- Ideal for military, law enforcement and surveillance operators.

® AORU.S.A, Inc.
20655 S. Western Ave., Suite 112, Torrance, CA 90501, USA SEE mor_e and HEAR
Tel: 310-787-8615 Fax: 310-787-8619 more with AOR, the
info@aorusa.com http://www.aorusa.com serious choice in
Authority on Radio * Government version, cellular blocked for US consumer version. Adva nce d Te Ch no IO gy

icati **No audio is available when the frequency span is set to 20MHz or 40MHz. ;
Communications Specifications subject to change without notice or obligation. Re celve rsTM_
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to the editors

editor@monitoringtimes.com

More Response on Dead
2-Meter Repeaters

Paul KH6/G3SEA writes:

“ | thought | would respond to your [Be-
ginner’s Corner column] in the August issue
of Monitoring Times. | have heard reams of com-
ments (and experienced) the dearth of activity (or
closed clique repeaters ) on 2-meter and 70-cm
repeaters across the U.S.A.

“As a telecomm professional, | realize that
hams will eventually lose everything above 2-
meters, and possibly 2-meters itself, because of
this lack of activity and the voracious demand for
bandwidth from commercial entities. The ARRL
tries to defend the spectrum around 1296 MHz
and up...for what? Who uses those frequencies
outside of a literal handful?

“It’s the same story here in Hawaii. Due to
[Home Owners’ Association] restrictions, | have
not been able to operate HF, so, I’ve had to resort
to IRLP/Echolink. But, since there are so few
Echolink nodes to hit from this QTH, | simply
use Echolink on this laptop! | just go straight to
the distant repeaters (especially in the U.K.) with-
out any hassles from local node owners. In this
lousy sunspot cycle, at least | can have reliable
conversations as opposed to “599 — 73!” QSOs.

“These IRLP/Echolink systems have kept
a lot of hams in the loop with fellow hams
because so may cannot put up antennas due to
HOA restrictions and/or find a nearby repeater
with IRLP or Echolink capability. This is a fact
of contemporary ham life in the U.S.A.! | do
monitor HF (both CW and SSB) but wonder,
outside of contests, just where all the U.S. hams
are?”

Ken Reitz KS4ZR responds:

Thanks for your reply to my column ques-
tion. I’ve heard from many hams across the U.S.
about this with similar stories. And, I think your
warning about losing 2-meters is right on target.
We can’t discount the demand that new wireless
devices may place on what appears to be prime,
unused, frequency real estate.

Ryan McCarthy writes:

“I read with interest your article, “Whatever
Happened to 2 Meters.” | think of all the argu-
ments mentioned, the cell phone sounds the most
reasonable to me. One thing did come to mind
as | thought about this. Before | obtained my
license, | used to listen to the 2-meters on my
scanner. | do believe there has been a drop since
then and now. The biggest issue | noticed at that
time were people jamming repeaters. This was
especially true for the largest amateur radio club
here on Long Island. In fact, | wanted to check
into one of their nets within the last year, but |
gave up after five minutes of constant jamming.”

Ken Reitz KS4ZR responds:

Thanks for your comments about 2-meters
in your location. The jamming issue is a big one.

6 MONITORING TIMES

There are repeaters in California infamous for
being a wasteland of jammers, jokers and funny
noise artists, more like CB channel 19 than ham
radio. That’s the kind of activity that leads clubs
to set up exclusive access rules, but there’s little
else that can be done.

More Farewell Messages

Timothy Kuryla, Lexington, Kentucky, writes:

“ MT going is like a death in the family.
I have been retired from Kentucky State Gov-
ernment for 10 years, so, | understand Bob and
Judy’s decision.”

Walt Thompson writes:

“I’m really shocked and sad that MT is
coming to an end. Ken, | really appreciate
your articles every month. I’m a cord cutter....
you have saved me so much money. | have the
Vizio Co-Star, like you mentioned in your ar-
ticle awhile back. Why pay for TV that | don’t
watch? I’'m a huge sports fan...and now, | even
read MT and radio communications more than
I ever have.

“I’m a shortwave listener from back in the
60s. | had the Radio Shack DX-100. The radio
DX hobby gets in your blood. Good luck to you
in the future. | feel like I’m losing family with
MT coming to an end.”

Brent Pepper KFSWTW writes to Bob Grove:

“l just received my September, 2013, is-
sue of your magazine, and want to thank you
for publishing one of the best communications
magazines in the industry. Congratulations
on your future plans for retirement, and best
of luck. Your magazine motivated me to get
back in amateur radio and your writers gave
innumerable information and tips that, to this
day, | still use. I will sorely miss your fine
magazine. Hope to work you on the air one day.”

Bob Grove responds:

Hi, Brent, and thanks for the kind thoughts.
| hope we run across one another on the ham
bands. 73, Bob W8JHD.

James Broyles, Florissant, Missouri, writes:

“l am a 56 year-old man with 30 years of the
listening in the shortwave hobby, and, | believe,
the same amount of time with Monitoring Times,
along with some samples of Satellite Times.

“I have found the magazine very insightful
on different subjects and looked forward to the
next issue. | am glad that Bob Grove will retire
and | wish him and his wife many more years

Bob Grove responds:

Yes, Judy and | have been blessed with
many new friendships through the writing of
Monitoring Times, and we are always pleased
to hear comments about how useful it has been
to fellow listening hobbyists. But, as you have
observed, life moves forward, and Judy and |
are fortunate to have excellent health to share
our remaining years.

Robert Osborn, Centennial, Colorado writes:

“l want you all to know how sad this
makes me to hear that this is the last year of
my favorite magazine. | have been buying it on
the newsstand longer than | can remember. As a
matter of fact, I stopped buying and subscribing
to amateur radio magazines because they were
not giving me what | want, and | have a amateur
license. This year | finally got a subscription
to MT, and this is the last year! | am 43 and |
actually cried a little. Ask my wife! Again, I am
very upset by this. I mean, | am losing sleep over
this!”

Bob Grove responds:

Thank you for the kind comments about
the value Monitoring Times has been to you.
Judy and | have also enjoyed helping you and
thousands of other listening hobbyists over the
years. But, it’s time for us to take some time off
while we still have good health.

Congratulations

MT Columnist Weds:

MT Assistant Editor, Larry Van Horn
N5FPW, and MT QSL and Shortwave colum-
nist, Gayle Van Horn W4GVH, attended the
September wedding of their son, MT Global
Net columnist, Loyd Van Horn W4LVH, on
Sullivan’s Island, South Carolina. Loyd married
Megan Lee Wade, also of South Carolina. The
couple honeymooned in the Bahamas.

MT Columnist Adds a New Call Sign:

“Just wanted to put a word in for www.
hamstudy.org. | found this site via lcom who
are now sponsoring it. | fell in love with its
clean, straightforward, slideshow-like design.
You can do flashcards, read the answers ran-
domly or practice as many times as you like for
all three levels. If you register (free) it will also
track your progress. | studied about two hours
for a couple of weeks and successfully sat all
three exams in one go!” — Mike Chace G6DHU
and now AB1TZ

of this good life. Life moves forward.
I hope to find a magazine of the same
quality in the future towards the hobbies
that we all enjoy. My hat’s off to all the
writers and contributors for the past
issues, and to the ones who answered a
few questions that | had and lots of other

This column is open to your considered comments.
Opinions expressed here are not necessarily those of
Monitoring Times. Your letters may be edited or short-
ened for clarity and length. Please mail to Letters to the
Editor, 7540 Hwy 64 West, Brasstown, NC 28902 or
email editor@monitoringtimes.com

November 2013

people. It has been a blessing to receive
Monitoring Times for all these years.”

Happy monitoring!
Ken Reitz, Editor
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Life after Monitoring Times?
Yes!

Without exception, the
entire staff at Monitoring Times
owes a great debt of gratitude
to Bob and Judy Grove, pub-
lishers of this magazine for
over three decades. Most of us
have been with the magazine
for many years, some for more
than a quarter century, and a
few almost as long as Bob and
Judy. Some of us cut our jour-
nalism teeth on this magazine
which, in turn, led to all manner
of writing opportunities we
might not have otherwise had.
Some of us earned the bulk
of our electronics education
thanks to our work on this magazine. As one,
we thank them both for all that they have done
for us individually and for the work that they’ve
done for consumer communications during the
lifespan of this publication. And, as one, we
wish them the best in their well-deserved retire-
ment.

During my tenure as MT managing editor,
features editor and during the rest of the 25
years that I’ve been a regular feature writer and
columnist, the Groves exercised a hands-off
editorial policy. They have always trusted MT
editors to produce a monthly magazine that
met their standards. As editors, we have always
enjoyed free editorial rein to pursue, write and
edit the stories we thought most important to our
readers. This policy has allowed the magazine
to explore every aspect of radio and electronics,
which gave us unique status among all other
radio-related magazines. We delivered on that
editorial trust every month.

The staff at Monitoring Times are not
retiring. In fact, most of us have many years to
go before that notion becomes a reality. As the
accolades poured in to MT over the past three
months, all readers, regardless of how long they
have been subscribers, have expressed sadness
and dismay at the closure of the magazine,
following the publication of the December,
2013, issue. Hearing those sentiments, | came
to believe that there might be enough interest
to warrant continuing the publication in some
other form. With that in mind, I’ve taken it
upon myself, as managing editor, to explore the
possibility of publishing a follow-on magazine
not connected with Monitoring Times, Grove
Enterprises or Bob and Judy Grove.

The new monthly publication, called The
Spectrum Monitor, will debut with the January,
2014 issue (timed to appear when ordinarily
the January issue of MT would appear). It will
be an electronic magazine, similar in style and

by Ken Reitz KS4ZR

content to MTXpress (the electronic version of
MT). It will be produced in PDF format which
can be read anywhere in the
world on any desktop, laptop,
iPad, Kindle Fire or any other
device on which PDF docu-
ments may be opened.

| realize that this might
appear to leave those without
computers at a disadvantage.
But, that doesn’t have to be
the case. AKindle Fire ($160),
for example, is WiFi capable
and requires no cell phone
subscription. You can surf
the web, do email, and down-
load books and magazines in
many coffee shops, libraries
and other public spaces that
provide free WiFi. You can
download the latest issue of The Spectrum Moni-
tor, take it home and read it at your leisure; no
expensive cable service, Internet service, router
or wireless modems needed. If you do have such
services and devices, you’re set!

In The Spectrum Monitor you’ll see some
very familiar bylines. These are the experts in
all the facets of radio who have helped make MT
the best full-spectrum magazine available. And,
we are excited about continuing our work for the
new publication. The success of The Spectrum
Monitor will depend on those who currently sub-
scribe to MTXpress, as well as many of the print-
only MT subscribers, signing up, now that there
isonly one issue of MT left. To do so, and to find
out more, go to www.thespectrummonitor.
com. | hope you’ll join us for continuing adven-
tures in the HF spectrum and beyond.

73 Publisher, Wayne Green
W2NSD, SK

Amateur radio publishing icon, Wayne
Green W2NSD, died September 13 at the age
of 91. After editing CQ magazine from 1955 to
1960, Green founded 73 Amateur Radio Today,
which he published until October, 2003. In an
online obituary, the ARRL, publishers of QST
magazine, described Green, often at odds with
League policy, as, “A well-known and often
outspoken figure during what some consider
amateur radio’s golden years in the 1950s and
1960s.”

Throughout the 43 years of its publishing,
his popular, wordy, and often vitriolic 73 edi-
torial column, “Never Say Die” (the phonetics
he used for his call sign), was packed with
insights and incitement. Readers found they
could whole-heartedly agree and vehemently
disagree with Green, often in the space of the
same editorial. In the magazine’s masthead he

Communications is compiled and edited by
Ken Reitz KS4ZR (kenreitz@monitoring-
times.com) based on clippings and links
provided by our readers. Many thanks to

this month’s fine reporters: Anonymous, Bob
Grove, Norm Hill, Lynn Kelly, Steve Karnes,
and Larry Van Horn.

was listed as “El Supremo and Founder.”

MT’s Larry Van Horn NSFPW notes, “Not
only did I grow up with 73 magazine and ‘Never
Say Die,” but | have had the chance to talk to
Wayne many times on the phone in my job as
the assistant editor of Monitoring Times. He
was quite the character in print, on-the-air and
in person.”

Back issues of 73 have been donated to the
Internet Archives and may be accessed here:
http://archive.org/details/73-magazine.

According to his blog, ww.waynegreen.
com/wayne/news.html, he was a ham and chief
cameraman working at WPIX, channel 11, in
New York City in the early 1950s, when he was
introduced to RTTY. That introduction started
him on his lifelong obsession with publishing,
which would go on to include some of the earli-
est computer-related magazine titles. From his
blog dated January 10, 2013 he wrote:

“They [WPIX] let me set up a two and a
half meter ham station on the top floor of their
skyscraper on East 42nd Street in Manhattan...
right near the WPIX transmitter. Wow, what a
great location for line-of-sight communications.

“But, what was that strange new sound
up at the top of the ham band? It turned out to
be Johnny Williams W2BFD, out in Flushing,
using an old Model 12 Teletype machine, with
which he was swapping Teletype messages with
a few nearby hams, who also had machines, and
built the equipment to send the signals by radio.
John had a contract with Teletype Corporation
to buy their old Model 12 (1930s models) for
us hams.

“That looked like great fun, so | got one,
built the converter, and was doing a lot like
today’s email with a half-dozen local hams.

“This was so much fun | pushed John to
start a newsletter, but he was too busy with his
radio and TV repair shop.

“A few months later | graduated from
cameraman to a TV director in Cleveland. They
had a mimeograph machine that wasn’t doing
anything evenings, so | started my Amateur
Radio Frontiers newsletter to help get more
hams excited about ham radio Teletype (RTTY).

“My newsletter grew to a 32-page mini-
magazine, with over 2,000 ham subscribers, plus
it got me a monthly RTTY column in CQ, one
of the two ham magazines. A couple years later
| helped the editor get a better job, and found
myself the editor of CQ, where | continued my
editorials. And, what could possibly be more
fun than editing a ham magazine?”

After a falling out with the publisher of CQ,
he decided to publish his own ham magazine. “I
got all the money together I could, and had just
enough to publish the first issue of my own ham
magazine, 73, Amateur Radio Today. With it, |
pushed one new ham technology after another,
not giving up for 43 years...”
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Software Defined Amateur Radio:
Pluses and Minuses

uperhet designs, once thought to be un-

beatable and ever-enduring, have been

handily eclipsed by software-defined
radio (SDR) technology, which is now sweep-
ing across the landscape.

Well into its adolescence, SDR has already
taken the performance and cost crowns, and
once manufacturing, economy of scale and
ergonomics push HF SDR into young adult-
hood (it’s already there in cellular, military,
computer and satellite applications), it will
likely be the only flavor of radio commercially
available, save for home-brew designs and the
odd holdout.

This edition of the Radio Buyer’s Guide
looks at amateur radio SDR technology and the
current crop of SDRs, from Uber-expensive,
direct-sampling powerhouses to $15 USB
dongles. SWLs? This concerns you, too!

Using SDRs can be quite different from
using conventional ham rigs, but unless
you’re willing to spend nearly $20,000 for
Hilberling’s exotic PT-8000A (probably the
last high-performance, analog superhet that
will ever be manufactured), SDR performance
is undisputed. The chart at Sherwood Engi-
neering (www.sherweng.com/table.html), a
manufacturer-independent testing lab, tells the
tale and ranks the performance of many ham
and SWL rigs (past and present).

Note that the chart is sorted on “dynamic
range at 2-kHz signal spacing” (the ability of
the radio to receive weak desired signals that
are only 2 kHz away from strong unwanted
signals). Other than the limited-availability
Hilberling, SDRs dominate. Notably missing
are Flex-Radio’s 6000-series direct-sampling
models (shipping in limited quantities with
beta software at press time) and Apache Labs’
ANAN-series radios (not yet tested at press
time).

SDR: Advancing the Art

In a superhet, incoming radio signals are
mixed with a locally generated signal (VFO)
and converted to an intermediate frequency
(IF), at which filtering, amplification and other
functions take place, before the IF signal is
itself mixed with another local signal (BFO)
and converted to audio, which we can hear.
The performance of the mixers, crystal filters
and RF amplifiers in the IF must be top-notch,
which is difficult and expensive.

Direct-conversion receivers (DC), much
simpler than superhets, mix incoming radio sig-
nals with a locally generated signal (VFO) and
convert the resulting “0-Hz IF signal” directly
to audio (baseband). Many simple home-brew
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receivers use direct conversion, as do most
SDRs. Surprise!

First-generation SDRs use DC receiver
circuits that output a pair of baseband signals
(from dc to 200 kHz or so, including the audible
range) that have a specific phase relationship.
These audio signals, called | and Q, are fed into
aPC sound card (high performance is desirable)
where they’re converted into digital signals by
the card’s analog-to-digital converters (ADCs).
The card’s digital signal processor (DSP) can
then perform all of the functions normally per-
formed by superhet analog circuits (amplifica-
tion, detection, AGC, demodulation, filtering,
limiting, etc), plus noise reduction and blank-
ing, binaural audio, digital-mode demodulation,
and more. Sophisticated PC software runs the
show, so a fast PC is always required, even for
basic radio operation.

The dynamic range of the sound card’s
ADCs and DSPs essentially determines the
dynamic range of the receiver, so even if the
receiver has only a few “real” parts, it can still
offer very high performance! The pioneering
FlexRadio SDR-1000 uses this approach, as
do many home-brew and kit SDRs. Audiophile
sound cards work best (they’re expensive!),
but almost any PC sound card will work. This
architecture is called QSD/QSE, short for
Quadrature Sampling Detector (receivers) and
Quadrature Sampling Exciter (transmitters).

At the next evolutionary step, SDRs still
use direct-conversion, QSD/QSE designs, but
incorporate the “sound card ADC/DSP” into
the radio and connect it to the PC (and the SDR
control software) via Firewire or USB. This
simplifies things and allows for tiny radios,
but keeping critical software/hardware timing
synchronized on each end of the connecting
cable can sometimes be challenging. FlexRadio
1500- and 3000-series
transceivers use this ap-
proach.

The latest genera-
tional designs put the
DSP/SDR hardware and
the computer itself inside
the radio (not a general-
purpose PC, but a dedi-
cated platform designed
only to run the SDR/DSP
hardware and operating
system at stunningly high
performance levels). This
approach allows SDRs to
have physical knobs and
switches and supports

external PCs at all (this is potentially impor-
tant). Many new SDRs use ADC/DSP hardware
that can “directly sample” the RF signals being
received without first converting them to base-
band. This requires fast, digital processing at
RF (not just from dc to 200 kHz).

This latest-gen SDR technology is called
DDC/DUC, short for Direct Down Conversion
(receivers) and Direct Up Conversion (transmit-
ters) and is the likely future of all commercially
made radios, amateur and otherwise. Today’s
DDC/DUC transceivers are still somewhat
expensive ($900 to $10,000 and beyond). But,
if they follow in the path of cell phone SDRs,
they’ll soon be “peanuts.” Direct-sampling
amateur radio transceivers have just become
available, but at press time, shipping delays and
“vaporware” issues are still slowing adoption.

DDC/DUC technology ushers in never-
before-seen capabilities, including models that
can continuously receive and record the entire
HF spectrum (or smaller, more manageable
swaths); models that feature eight full-perfor-
mance; independent receivers that can simul-
taneously receive on single or multiple bands
(serving multiple human operators logged on
from separate networked PCs), and more.

Using SDRs: The PC
Perspective

Most SDRs require PCs to function, and
fast, modern computers are almost always pre-
ferred, but many radios have specific require-
ments, so it’s important to check these out ahead
of time. Some SDR software runs in Linux and
OSX, but most requires Windows (sometimes
XP or Windows 7).

Basic SDRs prefer (or require) high-
performance sound cards (or SDR-oriented

designs that don’t need Flex Radio Systems Flex-6500-6700 Limited Edition (Courtesy: Flex

Radio Systems)
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codec cards), internal or external. Some models
require Firewire or USB ports that meet certain
performance requirements, but don’t need
sound cards because the equivalent hardware is
builtin. Many latest-gen models require propri-
etary software, but may need less-powerful PCs
because the heavy lifting is done by the radio’s
internal processors (FlexRadio 6000-series, for
example). Newer models also connect to the
outside world via Ethernet, which may allow
operation from computers, tablets or smart
phones.

Pros

SDRs offer many features that superhets
can’t offer, the most important of which is
“point and click” tuning and graphical spectrum
displays. “Seeing” signals up and down any
particular band is a tremendous leap forward,
and when you see an interesting signal, you can
simply click on it with your mouse pointer to
tune it in—no more Flat Earth!

SDRs typically have “crunch proof” re-
ceivers that are a joy to use on crowded bands
stuffed with big signals. They also offer an
infinite variety of “brick wall” filters, unlike
superhets, which offer only a few (or one).
Digital SDR filters don’t ring or sound mushy,
even at 100-Hz bandwidths. You can tune in a
weak CQ right next to a powerhouse ragchew,
select a narrow filter and you’ll never even
know the “unwanted” signal is nearby. That
ability is a game-changer. Other digital features
include noise-reduction, notch filters, binaural
reception, RX and TX audio equalization, and
much more.

Cons

New technologies have rough edges, and
SDRs aren’t exempt. PC-based SDRs need
PCs, of course, which limits their flexibility
and portability. SDR transceivers can be dif-
ficult to connect and configure (receivers less
s0). Although newer PC-based models don’t
require complicated sound card interconnects,
SDR software still has lots of settings that can
(or need to) be tweaked. PC-based SDRs aren’t
yet “plug and play,” so compu-phobes should
choose carefully!

Despite their unparalleled graphical dis-
plays, flexibility and performance, the ergo-
nomics of actually using PC-based SDRs on the
air can be frustrating, especially if you’re used
to physical knobs and switches. Getting SDR
software to cooperate with logbooks, contest-
ing software, digital-mode controllers, CW and
voice keyers, etc, can be frustrating, difficult
or impossible. Success can require extreme
multitasking, the use of multiple monitors,
and complex configuration schemes that map
virtual COM ports and require internal audio
redirects. The latest designs may offer some
improvements, but it’s too early to be sure.

When using PC-based setups it can be
difficult or impossible to tune or control your
SDR in any way when the mouse pointer is
“focused” on your logbook or digital-mode
software. Clicking back and forth between SDR
and contest software windows, for example,

even if each is displayed on a different monitor,
can require lots of mouse hand gymnastics and
back-and-forth clicking for every QSO. That’s
why most radio contesters still don’t use SDRs.

Software

PC-based SDRs require software to func-
tion, and although some models support a wide
variety of open-source or free SDR software,
many models require specific or proprietary
software to function at all. If your favorite PC/
operating system can’t support your SDR, it
won’t work, so be careful (or consider an SDR
that doesn’t require a PC).

SDR software comes in two main flavors:
computer software that speaks radio, and radio
software that speaks computer. The first is
designed by programmers and, while offering
fantastic performance, has little radio “feel.”
The second is designed by radio users and,
while offering a similar set of computerized
goodness, still “feels” like you’re using a ham
or SWL radio, and the layout and relationship
of the controls makes sense to ops used to us-
ing physical radios. Each software type can
be awesome, but your expectations and usage
scenarios must match your “software design
orientation” or the whole experience will seem
extra awkward!

SDR Buyer’s Guide

SDR technology is exploding globally, and
that fact is reflected in the sheer number of SDR
transceivers available as kits, semi-kits and
fully assembled radios. Space here is limited,
so we apologize for those models we couldn’t
include. Many kit radios require a wide range
of skills to successfully assemble (some easy,
some extreme), so make sure you’re up to the
task or have sufficient help lined up before
getting started.

Sound Card-Based SDRs

These basic radios require high-per-
formance sound cards (or other ADC/DSP
hardware) and fast PCs running SDR software
(many flavors are available, most are free). A
high-performance stereo sound card is required
for RX, and a second stereo card (not so high
performance) is required for TX. Some high-
end (expensive) sound devices are full duplex,
supporting two or more simultaneous stereo
signal paths. To save money, many ops use a
“good” internal sound card for RX
and an “inexpensive” external USB
sound device (or dongle) for TX.

Most QSD/QSE rigs that share
this “external sound card(s) re-
quired” architecture (such as the
pioneering FlexRadio SDR-1000)
are now Kits, as mainstream manu-
facturers have generally moved their
designs forward. Sound card rigs
are still heard on the air every day,
however, and are great platforms
for exploring and experimenting.
When paired with high-end sound
cards, even simple SDRs can offer

SDRS THAT AREN'T?

Because we’re in an “SDR transition”
of sorts, some ops are confusing software-
controlled radios with software-defined
radios. This is evident on Internet forums and
even in print. The simplest way to differenti-
ate between SCRs and SDRs is to remember
that, in SDRs, the “software” handles the tasks
that would have previously been performed
by hardware devices such as mixers, filters,
demodulators, etc. Most superhet radios
made in the past 20 years can be interfaced
with computers for control of most (or all)
internal functions, remote access, etc., but
conventional circuits still “do the work.”

Some SCRs seem a lot like SDRs. Ten-
Tec’s RX-320D, for example, a “black box
radio” without any physical controls that uses
a PC to control all functions, has a certain
amount of DSP functionality built in, but the
core circuits are conventional. The Kachina
505 and Ten-Tec’s Pegasus pioneered this in
the amateur market. Kenwood’s TS-B2000,
the black box version of the TS-2000, has
no physical controls, but it’s not an SDR.
Ten-Tec’s new 506 Rebel, an “open-source,”
experimenter-friendly, two-band QRP trans-
ceiver, has an Arduino-based architecture
that’s designed to easily be changed, adapted
and modified by users, is also not an SDR.
Its direct-digital-synthesis (DDS) “VFO” is
Arduino-controlled, but the “radio” circuits
are conventional. These are fine radios, but if
you’re searching for an SDR, be sure to verify
a PC-friendly radio’s underlying architecture!

Ten-Tec Rebel (Courtesy: Ten-Tec)

outstanding performance. Assembly, setup and
interconnections can be challenging, however,
so they’re not recommended for non-technical
types!

Softrock RXTX Ensemble: KIT or AS-
SEMBLED, $, GOOD, MT-PICK. This 1-W,
multimode SDR transceiver can be built for
full coverage of one of the following five band

Softrock RX/TX Ensemble (Courtesy: Softrock SDR)
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A $20 SDR ON A STICK?

If only to prove the power and potential
of inexpensive future SDR systems, check
out the “DVB Dongle Craze” and you’ll be
amazed by how much radio you can buy for
less than $20!

Powered by the USB port on your PC
and about the size of a USB thumb drive,
“DVB-T dongles” are SDR “systems on a
stick” that were designed to receive digital
television signals overseas. To the delight of
hams and SWLs everywhere, developer Antti
Palosaari discovered that the DVB dongles
could be used with free software to make
decent, dirt-cheap, all-mode SDRs that cover
25-2200 MHz! Add a similarly priced HF
converter and you have a $40 dc-to-daylight
SDR that can receive all modes and display
a 2-MHz-wide swath of RF on its PC-based
band scope!

At press time, the preferred dongles, usu-
ally sourced on eBay, pair a Realtek 2832U
quadrature sampling detector with Elonics
E4000 or Rafael Micro R820T tuners (other
combos may not work). The stick radios have
an antenna connector on one end and a USB
connector on the other. RF signals go in one
side and raw I/Q data goes out the other, to the
PC, where a variety of powerful, free software
makes the magic happen.

Unlike conventional designs, SDR
dongles can receive AM, AM-synchronous,
FM (wide and narrow), USB, LSB, ISB, DSB,
CW - all the modes we know and love. Plus,
support is emerging for obscure modes such
asAPCO 25, INMARSAT, ADS-B, and more.

While these powerful little radios aren’t
yet polished (they will be soon), they’re prac-
tically free and are perfect for experimenters
and computer enthusiasts. It does take some
fiddling to get the software set up, and with
only a 50-dB dynamic range, if you connect
yours to a giant external HF antenna, for
example, you may receive all bands at once!
External RF attenuation or band-pass filters
may be required to avoid interference or dis-
tortion.

Similarly, if you only connect the tiny
whip antenna that accompanies these units,
you won’t receive much more than the RF
noises from your PC, fluorescent lights and
household appliances. Using them with
companion transmitters is awkward at best,
but low-cost transceiver designs inspired by
these dongles are already being tested. Start
at http://sdr.osmocom.org/trac/wiki/rtl-sdr
and Google as necessary. MT’s June, 2013,
“On the Ham Bands” column has more info.

groups: 160; 80-40; 40-30-20; 30-20-17;15-
12-10. Components are included for all five
options; you choose prior to assembly. The
circuit board, which measures 5 x 2.5 inches,
has mostly surface-mount parts, so SMT solder-
ing experience—or a willingness to dive in—is
a must. The venerable rig, available in several
versions over the years, was designed by Tony
Parks KBIYIG, the “father of affordable SDR
experimentation.” Softrocks work with a wide
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variety of software and enjoys a strong online
support community and an active user base.
The RXTX Ensemble is probably the least
expensive “full-performance” SDR transceiver.
Prices: $89 (kit); $124 (assembled). Both are
available factory-direct at http://fivedash.com.
GenesisRadio G11: KIT, $$, BETTER.
The basic kit, a 10-W, multimode SDR trans-
ceiver, can be built for full coverage of two to
five ham bands from 160-6 meters, and an add-
on kit enables all-band coverage (160-6) and
general-coverage receive. All 600+ surface-
mount components are factory installed and
the remaining 60 through-hole parts take about
eight hours to assemble. The G11 requires
GenesisRadio’s proprietary software, GSDR, to
operate, and the radio has a dedicated follow-
ing and a healthy online support community.
Prices: $299 (basic kit); $139 (all-band filter
add-on); $60 (enclosure); $435 (kit + all-band
filter add-on); $480 (kit, all-band filters, en-
closure). See www.genesisradio.com.au and
www.greenmountainradio.com/G11/order.
html for more info.
—
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Genesis G11 SDR transceiver (Courtesy:
Genesis Radio)

USB/Firewire SDRs

With built-in “sound cards” (ADCs), sec-
ond-generation SDRs require reasonably fast
PCs outfitted with Firewire and/or USB ports
that meet certain performance specs and run
proprietary SDR software (FlexRadio’s Pow-
erSDR for these two models). Although still
QSD/QSE designs, second-generation SDRs
generally offer improved performance, fewer
connections and are generally much easier to
get up and running. Surprisingly, FlexRadio
recently retired its former flagship, the FLEX-
5000A, because of parts unavailability and the
introduction of the company’s new 6000-series
models.

Terratec SDR Dongle (Courtesy: Terratec)

FlexRadio FLEX-1500: ASSEMBLED,
$$$, GOOD, MT-PICK. This 5-W, HF+6
multimode transceiver (RX 0.01-54 MHz)
can put out as little as 1 mW and is designed
to also work as an IF deck for external VHF/
UHF/microwave transverters. Features:
48-kHz-wide panoramic band scope display
with point-and-click tuning, sophisticated
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Flex Radio Systems Flex-1500 (Courtesy: Flex
Radio Systems)

DSP filters, noise-reduction, advanced AGC,
and very high RF performance for its price.
It outperforms previous-generation superhets
costing many times more and sits surprisingly
near the top of the Sherwood Engineering re-
ceiver performance charts. A full feature matrix
can be found at www.flex-radio.com. The tiny
and versatile FLEX-1500 is the most affordable
way to get your feet wet with a commercially
made, second-generation SDR. The 1500 re-
quires a Windows PC with high-performance,
low-latency USB ports (often easier to find on
older PCs than on new!). Some users experi-
ence T/R and keying issues related to USB
implementation. Available factory-direct for
$699 from www.flex-radio.com.

FlexRadio FLEX-3000: ASSEMBLED,
$$$$, BEST. This 100-W, HF+6 multimode
transceiver (RX 0.01-65 MHz) can’t juggle
transverters like its little brother, but the “Work-
horse 3000 boasts better specs in every critical
subsystem, including a 96-kHz-wide spectrum
display and a Firewire PC interface that elimi-
nates the USB connectivity problems that affect
many FLEX-1500 users. A full feature matrix
can be found at www.flex-radio.com. Available
factory-direct for $1749.
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Flex Radio Systems Flex-3000 (Courtesy: Flex
Radio Systems)

DDC/DUC SDRs

Most latest-generation, direct-sampling
SDRs are so new that they’ve just begun ship-
ping (some in limited quantities and some with
beta software). They offer (or promise) unbeat-
able RF performance and never-before-seen ca-
pabilities, but they’re not mature and don’t have
atrack record. For connectivity, the new radios
rely on Ethernet, which dramatically outclasses
USB or Firewire. DDC/DUC technology is
rapidly evolving, so these initial models have
the potential to be replaced or become obsolete
fairly quickly, so do your homework.

FlexRadio FLEX-6500: ASSEMBLED,
$$$3$, BEST (expected rating, not shipping in
quantity at press time, software still in beta).
This 100-W, HF+6 multimode transceiver
(RX 0.03-77 MHz), intended to be a dramatic
step forward in transceiver design, is powered
by FlexRadio’s next-gen SmartSDR software.


http://www.flex-radio.com
http://www.flex-radio.com
http://www.flex-radio.com
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http://www.genesisradio.com.au
http://www.greenmountainradio.com/G11/order.html
http://www.greenmountainradio.com/G11/order.html
http://sdr.osmocom.org/trac/wiki/rtl-sdr

The “6500’s internal FPGAs and digital hard-
ware (dedicated computing platform) promises
digital-radio number crunching on par with
an 8-core Intel CPU with 100% load on all
cores!

The ‘6500 provides every existing SDR
function, plus: four independent, full-perfor-
mance receivers (anywhere in the 0.03-77 MHz
range), each with 384-kHz-wide spectrum dis-
plays; promised receiver dynamic performance
so high “it no longer matters,” (FlexRadio
brochure, public lab tests forthcoming) and may
not even be measurable by most labs; multiple
antenna and XVTR ports; digital QSK; GPS
Disciplined Oscillators (GPSDO, add-on) for
lab-grade frequency accuracy; Gigabit Ethernet
interface with future WAN/internet connectivity
(simultaneous remote operation by multiple us-
ers); and enough built-in smarts to intelligently
control, monitor and interface with external
amplifiers, tuners, rotators, antennas, etc. For a
comprehensive feature list or to order factory-
direct, see www.flexradio.com. Prices: $4,300
(radio), $699 (GPSDO add-on).

FlexRadio FLEX-6700: ASSEMBLED,
$$$$$, BEST (expected rating, not shipping in
quantity at press time, software still in beta).
This 100-W, HF+6 multimode transceiver (RX
0.03-77 and 135-165 MHz) is similar to its little
brother, but packs more number-crunching
power, up to eight independent receivers, cover-
age of 135-165 MHz (RX on any antenna port,
TX via XVTR ports). For a comprehensive
feature list or to order factory-direct, see www.
flexradio.com. Prices: $7,500 (radio), $699
(GPSDO add-on).

Apache Labs ANAN-100/D: ASSEM-
BLED, $$$$, BEST (expected rating). This
100-W, HF+6 multimode transceiver (RX 0.01-
55 MHZz) is a 4th-generation, cooperatively
developed design based on the OpenHPSDR
Hermes SDR. The 100/D can simultaneously
support four to seven full-performance receiv-
ers, each with 384-kHz spectrum displays;
claimed dynamic range of 125 dB; multiple an-
tenna and XV TR ports; digital QSK; lab-grade
frequency accuracy; Gigabit Ethernet interface
to support simultaneous remote operation by
multiple users; and more. Supported by various
SDR software for Windows, Linux and OSX,
Apache Labs recommends fast, modern PCs for
best results. For a comprehensive feature list or
to order factory-direct, see https://apache-labs.

]

i

APACHE LRBS

LR RN el

G

Apache Labs ANAN 10 (Courtesy: Apache
Labs)

com. Prices: $3,489 (ANAN-100/D); $2,489
(ANAN-100); $1,679 (ANAN-10, 10-W ver-
sion).

Standalone SDRs

Most SDRs require PCs, but it’s a design
choice, not a necessity. As mentioned, most of
today’s top-performing hybrid superhet radios
incorporate SDRs internally, but don’t neces-
sarily say so. The following standalone SDRs,
which do not require external PCs, are likely
blazing a trail that will become well-worn in
the future.

Midnight Design Solutions SDR Cube:
KIT or ASSEMBLED, $$$, GOOD. This 1-W,
single-band (80, 40, 30, 20 or 17 meters),
multimode HF transceiver is a flexible, self-
contained QSD/QSE radio that doesn’t require
aPC. Atonly four inches square, the SDR Cube
pairs a Softrock SDR transceiver board (built-in
or external) with a dedicated DSP controller and
a full-featured “front panel” — complete with
knobs, switches an LCD frequency readout, and
an 8-kHz-wide spectrum display. Add plenty of
1/0 connectors, experimenter-friendly firmware
and an active support community and you’ve
got a platform for SDR fun and innovation — no
PC required. See the complete list of goodies,
including the new general-coverage RX mod-
ule, and order factory-direct at www.sdr-cube.
com. Prices: $575 (assembled and tested); $416
(assembled and tested, you supply your own
Softrock SDR board); $339 (full kit); $241
(you supply your own Softrock SDR board);
$31 (PCBs only).
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Apache Labs SDR Transceiver (Courtesy: Apache Labs)
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SDR Cube (Courtsy: Midnight Design Solu-
tions)

Elecraft KX3: ASSEMBLED or KIT,
$$3$, BEST, MT-PICK. This 10-W, multimode,
HF+6 transceiver (RX 0.5-30 MHz) would
be a remarkable achievement at several times
the price. About the size of a house brick and
weighing 1.5 pounds, the trail friendly KX3
is a competition-grade, “do everything” SDR
for home or field use. At press time the KX3 is
ranked second on the Sherwood Engineering
Receiver Performance Chart (www.sherweng.
com/table.html) when compared to every radio
the lab has ever tested, regardless of price or
size (104 dB dynamic range at 2-kHz signal
spacing). The only radio to yet best it, the exotic
Hilberling PT-8000A, is 20 times the size and
costs nearly 20 times as much!

Elecraft KX3 (Courtesy:
Elecraft)

This tiny powerhouse has a full comple-
ment of knobs, switches, displays and 1/0
connectors — it’s a standalone radio, no PC
required — but includes I/Q quadrature audio
outputs for easy PC/tablet spectrum display
connections (and is fully PC-controllable via
the usual CAT commands). To many ops this
provides the best of both worlds: a conventional
radio with knobs and switches with the hi-res
spectrum display of an SDR. The 10-W “base
model” starts at $899, and a large assortment
of add-ons allows you to create a custom radio
over time. It’s too tiny for some users, but it’s
a Ferrari for the price of a scooter! The KX3 is
available factory-direct from http://elecraft.
com. Prices: $899 (modular kit); $999 (as-
sembled); $169 (internal wide-range ATU);
$699 (matching 100-W amplifier); (internal
2-meter module coming Q1 2014).
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Invasion of the Chinese Radios

by Mark Haverstock KBMSH

(Photos courtesy of the author, except where noted)

ack in the 1950s, when | was a kid, the

phrase, “Made in Japan,” meant cheaply

constructed products at a cheap price. By
the 1970s, this reputation had changed radically;
people actually sought out Japanese products
because they were manufactured to high standards
and under strict quality control. Electronics, such
as home audio products and ham radio equipment,
had risen to a level of quality that rivaled or even
exceeded those made in the U.S.

Now China is coming close to where Ja-
pan was in the 1970s, producing inexpensive
electronics that seem to be getting better every
year. Among these are the new crop of bargain
handie-talkies that have been appearing under
the label of dual band commercial radios, ones
that coincidentally cover the ham bands as well.

Prices are unbelievably low, compared to
handhelds made by the “big three,” Yaesu, Icom
and Kenwood. They do vary considerably, and
generally are cheaper from online storefronts;
especially those websites based in China. For
example, the miniature Baofeng UV-3R, a 2-watt,
dual-band UHF/VVHF, with drop-in charger and
earphone/mic accessory, currently costs $35 (in-
cluding shipping from Asia!) from several online
dealers. For an extra $5, you can move up to a
5-watt UV-5R, which also includes a front panel
keypad for manual programming and control.

Typically, these import radios are found at
many amateur radio dealers, on eBay, Amazon.
com, Rakuten.com, New Egg and other online
dealers. They can also be ordered directly from
Asia at such websites as 409shop.
com, Radioshop888 and others.
Alex Lentini, president of Lentini
Communications, says, “We now
handle the TDXone, TYT and
Wouxun brands. Sales volume has
dropped somewhat, but these still
sell better for me than the major
brands.” Brisk sales at the 2013
Dayton Hamvention seem to con-
firm their continuing popularity.

Quality Control

You get what you pay for.
When it comes to build quality, the
earlier models seemed a bit rough
around the edges and lacked some
of the amenities of those made by
the mainstream manufacturers.
Materials do not appear to be as
durable, and controls could be
awkward and confusing. As for
functionality, most perform accept-
ably well; providing good transmit
and receive audio.

Kevin Karanmanos, direc- seller.
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tor of sales and marketing
for Powerwerx, previously
worked for Yaesu and did a
lot of their importing. “What
I can tell you is Yaesu, Icom,
Kenwood and Motorola,
make a lot of their radios in
China,” he says, “People have
no clue.” However, the specs
to which these mainstream ra-
dios have been manufactured
are considerably higher than
the Baofeng, TYT, Wouxon

amateur radio operators, we don’t need to
have certified equipment. “We can operate
equipment that has certification for other
services, like land mobile, as long as we
are using it in a band that we’re licensed
to use,” He says, “All the manufacturers
have been applying for Part 90 certifica-
tion mainly because they sell thousands of
these radios that are actually used for land
mobile service.”

Amateur radio operators don’t need
FCC certification for equipment they use
on the ham bands. MT publisher, Bob

and other Chinese brands.

The consensus among
dealers and users is that the
Chinese are improving their
products. A lot of this is a re-
sult of feedback periodically
given to the manufacturers.
“We have meetings with them
every month, we give input
from band specs to intermod
levels,” says Karanmanos.
“They’ve greatly improved
the last few years. We thought
the radios were good two
years ago, but they’re even
better now.”

Baofeng UV-5RA ($35
online)features keypad
and belt clip on radio,
instead of battery pack.
It meets new Part 90
requirements including
narrow band capability
and 2.5 kHz channel
step-though these fea-
tures are not required
for amateur use.

Grove W8JHD, notes, “That’s how hams
use old police radios on the ham bands and
can even build their own transmitters.”
But, it is out of courtesy for others
using the radio spectrum that we make
an effort to transmit a clean signal. At the
recent Dayton Hamvention, the ARRL had
a spectrum analyzer set up to check any
radios that showed up. As you might guess,
the ones that failed were mostly older re-
leases of these import radios. According to
Part 97 amateur rules, a 30-225 MHz trans-
mitter having a mean power of 25 watts or
less, the mean power of any spurious emis-
sion supplied to the antenna transmission
line must not exceed 25 pW and must be at

Baofeng UV3R ($35
online),Baofeng’s most
inexpensive and popular
miniature radio. This
Mark 11 release of the
original 3R has a dual-
frequency display and
continues to be a big

It’s the importers and
dealers who have become
the gatekeepers when it comes to quality control
for these radios, not so much the manufacturers.
,  They are the ones testing the radios
on spectrum analyzers and getting
manufacturers to adjust the specs.
Some are even creating their own
“house brand” versions by ordering
custom radios with their specifica-
tions.

Part 90 and Part 97
Issues

Many of the Chinese imports
claim FCC Part 90 certification for
the Land Mobile Radio Service.
As a buyer, you should look for
this Part 90 certification as being
some level of quality assurance for
the radio. “It tells me that, if the
manufacturer can comply with Part
90, you have a reasonable chance
that they are paying attention to the
radio and its capability,” says Dan
Fish, owner of Minnesota-based
Radio City.

Ed Griffin, president of Im-
port Communications, notes that as
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least 40 dB be-

low the mean
power of the funda-
mental emission, but
need not be reduced
below the power of 10
MW.

Programming

Save yourself
a lot of aggravation.
Chinese manuals are
generally poorly writ-
ten and can take some
patience to decipher.
Instead of manual
programming by key-
pad, buy the program-
ming cable and use
the software designed
for your radio. The
programming expe-
rience will go a lot
more smoothly. Better
yet, use Chirp (http://
chirp.danplanet.
com/projects/chirp/
wiki/Home), a free,
open-source program
that supports most

‘

Accessory antennas
Nagoya NA701 ($5-15
from various online
dealers) and Diamond
RH771 ($10-15 on-
line)covers 136-175
MHz/400-480 MHz.
Antennas like these,
tuned for the amateur
bands, can provide im-
proved performance
and better harmonic
suppression.


http://chirp.danplanet.com/projects/chirp/wiki/Home
http://chirp.danplanet.com/projects/chirp/wiki/Home
http://chirp.danplanet.com/projects/chirp/wiki/Home
http://chirp.danplanet.com/projects/chirp/wiki/Home

X RX H/L Watts Memory  PL FCC PT. 90 Scan Voice
Brand Freq. MHz ~ Freq. MHZ  Output Battery Channels ~ Tone  Certified Mode  Prompt Comments

Wouxon *144-148 | 136-174 | 5/1VHF [ 1700mAh | 199 yes yes | yes | yes 144/220 MHz
KG-UV3D *420-450 | 420-520 | 4/1 UHF version available
Wouxon KG- 136-174 | 136-174 | 5/2VHF | 1700mAh | 199 yes yes yes yes
UVeD 420-520 | 420-520 | 4/2 UHF
Wouxon KG- “144-148 | 136-174 | 5VHF 1700mAh | 199 yes yes yes yes 144/220 MHz
uvIp *420-450 | 400-480 | 4 UHF version available
Baofeng 136-174 | 136-174 | 4/1VHF | 1800mAh | 128 yes yes | yes | yes
UV-5RA 400-480 | 400-480 | 4/1 UHF
Baofeng 136-174 | 136-174 | 4/1VHF | 2000mAh | 99 yes o yes yes
UV-Bo 400-470 | 400-470 | 4/1 UHF
Baofeng UV-3R 136-174 [ 136-174 | 2VHF 1500mAh | 99 yes yes yes no
MK 1l 400-470 | 400-470 | <2 UHF
TYTTHUVF-1A 136-174 | 136-174 | 5/1VHF | 1500mAh | 199 yes yes yes yes

400-470 | 400-470 | 4/1 UHF
TDXone 136-174 | 136-174 | 5/1VHF 1800mAh | 128/ yes yes yes yes
TD-Q8HT 400-520 [ 400-520 | 5/1 UHF band

*Limited to transmit on amateur radio bands
**meets wide/narrow band and 2.5kHz step criteria

Buying Tips: Be sure the radio has a current Part 90 certification. Buy from a reputable dealer who will give you a warranty and can verify

it meets Part 97 emissions standards. Be sure to get a programming cable and software.

Chinese radios as well as ones from Kenwood,
Icom and Yaesu.

Buy a cable that’s been tested and is guar-
anteed by the dealer and which is accompanied
with its own drivers, probably on a mini CD.
There are lots of bargain cables on eBay, but you
take your chances finding drivers that work with
your computer. Many of these cheaper cables use
a knockoff copy of the Prolific chipset, which
may not work with currently available drivers.
I’ve found that these work only with the 3.20 and
earlier drivers because Prolific has essentially
locked out the pirated chips using code
which is incompatible with their new
drivers. However, cables with the FTDI
chipset have proven to be reliable and
have been recommended by radio own-
ers on various message boards.

The programming process
using software, either from the
manufacturer or Chirp, is fairly fee
straightforward and uses a spread- L
sheet format to enter information:
channel number, frequency, offset,
PL tones, power, etc. With Chirp,
you can compose and save a file
for each radio it supports — which
comes in handy if you have more
than one HT or some mobile radios
as well. Information can be copied
from file to file, saving you time.

Warranties

Chinese radios seem to fall
into two categories: disposables,
which generally run $90 or less,
and the higher quality ones that
sell in the $100-200 range. Most
hams look at the inexpensive ra-
dios as throwaways if they break
down; a tradeoff for the low price.
This is a practical philosophy,

since sending them back to China  ($111).

This Wouxon KG-

UVD1P ($110 at Universal
Radio) includes the extend-
ed life 1700 mAh battery
pack, and a heavier duty
textured case. It’s available
in 2-meter/440 MHz and
2-meter/220 MHz models

for warranty service is rather expensive.

But, some of the more expensive Chinese
radios may be worth the effort in seeking repair or
replacement, in or out of warranty. That’s where
buying from a U.S. distributor, such as Universal
Radio, provides some advantages. Kevin Karan-
manos of Powerwerx says, “Buy from a reputable
dealer that’s been around for awhile, and make
sure they can provide at least a one-year warranty
for the equipment and accessories.”

What’s Available

Keeping an up-to-date list is a bit like
changing a tire on a moving car. New models
are constantly appearing on the mar-
ket at prices that frequently change.
The accompanying chart, showing
information on several current ra-
dios as of the time this article was
written, might help make sense
of the many available models. All
claim to have current Part 90 certi-
fication or meet the requirements.

Data for the chart was gathered
from manufacturer specs and
importers of the radios. Just about
all the models include a built-in
flashlight and 76-108 MHz FM
broadcast radio receiver, in addi-
tion to the typical two-way radio
features.

Prices are based on low-
est available street price from
U.S. dealers as this article was
going to press. Radios ordered
from Asian dealers will likely be
somewhat less. Though Amazon.
com is American-based, some
sellers in their marketplaces are
foreign companies, a fact that you
should consider if a warranty is
an important selling point.
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TYT TH-UVF-1A ($100) covers 2-meters/440
MHz with .5 to 4 watts transmit, 7.4V 1500
mAh Li-ion battery, drop-in charging base,
AC adapter, SMA type antenna, belt clip and
carrying strap. (Courtesy: Universal Radio)

Ed Griffin, Import Communications 704.463.5820 info@
importcommunications.com

Kevin Karamanos, Powerwerx 800.321.0073 Kevin@
powerwerx.com

Dan Fish, Radio City, 763.786.4475 sales@radioinc.com

Additional information: San Francisco Examiner, “Chinese
Radios Are a Big Hit with American Operators,” by Peter
Miller www.examiner.com/article/chinese-
radios-are-a-big-hit-with-american-operators

Wouxon KG-UVD1P ($110) features 5 watts
VHF, 4 watts UHF, Li-ion battery, intelligent
drop-in charger, flexible SMA-J (female) an-
tenna and belt clip.
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Amateur Radio/SWL Apps for iOs and Android

By Thomas Witherspoon K4SWL
(All graphics courtesy of the author)

dvances in technology have always gone

hand-in-hand with our radio hobby —

indeed, in many cases, those advances
originated with our hobby. Because of this, it
should comes as no surprise that, in a world where
we are rapidly replacing home computing with
mobile computing, radio hobbies are “app-ly”
supported in the the mobile realm.

Although it is beyond the scope of this
article to include a comprehensive list of all radio-
hobbyist-themed apps for the iOS and Android,
nor will it include proprietary apps (those which
complement a particular radio or accessory);
nonetheless, what follows is an overview of select
apps that I myself have used and reviewed, with,
of course, a focus on those | have found especially
useful.

Ham Radio Apps

If you’re an amateur radio operator, you’re in
luck when it comes to apps. There are a multitude
out there, and most are either free or very inex-
pensive. Below, I’ve categorized these by major
function, beginning with those apps that help you
get your ham radio license in the first place.

Exam preparation

Amateur Radio Exam Prep (i0OS/Android;
$4.99) There are several ham radio exam apps out
there, but I find this one to be the best. It’s simple,
adaptive, and keeps track of the
elements and questions you in-
correctly answer. While it costs
$4.99 per exam (Tech, General
and Extra), you can try the free
version first, which allows you
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| often say), phones are actually
radios, right? | only recently
discovered the EchoLink app,
but it has quickly become the
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speaker. Meanwhile, Droid PSK
(Android; $5.49) will decode
and even encode PSK31, if you
want that feature.

most useful ham radio app | use.
From this app you can talk to
any repeater connected to the
EchoLink network; all you need
is a WiFi connection or cellular
data service. | recently traveled
to Belize City and used Echo-
Link to connect with hams in the
U.S. and Canada and even check
into a net. It worked flawlessly. |
couldn’t recommend it more. Did
I mention it’s absolutely free,

Hellschreiber (i0S; $2.99)
Decode and send Hellschreiber
text without a PC. Place your
mobile device near the speaker
of your transceiver and this
app will decode Hellschreiber
on the fly. Connect the audio
output from the headphone jack
of your mobile device to your
transceiver and you can even
send Hellschreiber.

with no ads?

Maidenhead (IOS; Free) | afataststate wptemasstas

A very simple app to track and

Reference
Ham Radio Handbook

display your Maidenhead des-
ignation in a matter of seconds.
Also, check out Ham Square
(i0S; Free) and/or HamGPS
(Android; Free). All three of
these apps use your smartphone’s
GPS to quickly resolve your

Morse It for iOS is a great
tool for learning CW. In this
case, | placed it in front of my
receiver and decoded a CW
exchange between two hams
at 19 WPM.

(iOS; Free) This is a simple
app that puts a few vital pieces
of information in front of you. |
wish | had this in my early days
on the air, as it has a simple list
with all of the Q-codes, country
call signs, band plans, an RST
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Maidenhead location.
Repeater Book (iOS/An-

droid; Free) An absolutely revolutionary app,
in my opinion. Using your phone’s GPS, you can
quickly reference local repeaters (any band, any
mode) with full details, as you travel. This free
app has replaced my need for
the annual repeater atlas (which
I’ve always found to be a little
unhandy to use). Live in, or
travelling to, the UK? Repeater
Book has a version for the UK,

to explore and learn two of the ~ *4%#s a6 ki as well.

; ] Scath Easd, F ; ;
exam elements before buying. ~ [ZA R Fam e i QRZ Callsign Search (i0S/
Still, a much better deal and .4 g 05 W Android; Free) The companion
far more portable than an exam 1 4 wases Fami f1 P poE app to the popular call sign data-
book. KJTIY / Bnndy base site, QRZ.com. Their app

Ham Radio Exam (iOS;
Free) Avery simple exam study
tool, Ham Radio Exam allows
you to cruise exam question
pools and note the correct an-
swer. You can also take sam-
ple tests and focused quizzes.
While not quite as versatile as
paid apps (like Amateur Radio
Exam Prep, above), it may be
all you need to get your ticket!
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EchoLink (i0S/Android,;
Free) Why not turn your smart-

phone into an HT? After all (as repeaters.
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No more fumbling through a
thick repeater atlas when you’re
traveling! Repeater Book uses
your phone’s built-in GPS and
a large database of repeater
frequencies to discover local

Livingsio.

is very basic, but makes it easy
and convenient to do call sign
lookups, although I do wish you
could log contacts to QRZ.com
via the app (hint, hint, develop-
ers!). Also, check out HamRa-
dio Call (i0S/Android; Free)
as it even shows a map pinpoint
for the QTH address on record.

PSK31 Pad (iOS; $2.99)
Launch this app, place it in
front of your radio which
you’ve tuned to a PSK31 sig-
nal, and it decodes on the
fly. Very simple to use, and
quite effective as long as your
microphone is near the radio
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generator, and it even pulls

current solar data. Also, check
out Ham Radio Reference (iOS; Free) and
HamlAm (iOS; Free).

Ham Radio Tools (Android; Free) A very
simple reference guide that includes logging (even
the ability to export and import logs). It also has
short Q-code reference sheet, common formulas,
and an antenna calculator. It has a very intuitive
interface and no ads.

HamLog Mobile Logging (i0S; $0.99) An
all-in-one app for the mobile operator. This app
will export your logs to most any logging pro-
gram, including Logbook of the World. The newest
version even includes a rig control interface. This
app also includes many ham reference guides.

HamAntCal (iOS; Free) Need to calculate
the length of a resonant dipole for the field? Ha-
mAntCal is a very simple application to help you
do just that. Simply choose a configuration (Half
Wavelength, Quarter Wavelength or Inverted Vee)
and it will do the math for you.

Morse It (i0S; $0.99) This app not only
reads, but teaches CW. This is a 99¢ app, which,
like many, offers several premium add-ons at ad-
ditional cost. I like the interface and simplicity of
this Morse trainer. It also serves as a Morse code
reader. Simply place your iOS device in front of
your radio’s speaker and watch it decode Morse
code in real time. I’ve noticed that it decodes
CW fairly well around 13-20 WPM; any slower
or faster sometimes leads to more error. Still, it’s
a great app for those who want to learn code, or
who want to translate what they hear on the radio.



Morse Code Trainer (Android; Free) This
is another excellent CW trainer, and will work on
even the oldest Android OS versions.

MUF Predictor (Android; Free) Enter your
transmitter and receiver location, and this simple
calculator will help you determine maximum us-
able frequency.

DXing Spots/Databases

iCluster DX DB (iOS; Free) This app al-
lows you to create alarms for needed DX coun-
tries, call signs, modes and more with a nice,
simple layout. You can also filter spot results with
the same criteria. Use multiple cluster servers,
including your own, via telnet or the web. The app
is free, but if you pay a $1.99 sponsorship fee, it
enables a map mode which shows DX on a map.
DX Hunter (iOS; $9.99) is more advanced and
even sends push notifications from spot servers.

DX Cluster (Android; $2.49) Much like DX
Hunter, the primary purpose of this Android app
is to operate in the background and send notifica-
tions when needed DX stations are spotted.

SOTA Goat (i0S; $4.99) If you like to ac-
tivate summits (via Summits On The Air) or log
them, this is a fantastic app. It’s one of the best
designed apps for this purpose 1’ve seen. SOTA
Goat has a clear, intuitive interface, and is true to
the iOS look and feel. Hands down, it has the best
user interface of any ham radio application. With
SOTA Goat in hand, you can plot and activate a
summit while notifying the SOTA community
automatically. Best yet, most of the app’s func-
tions (including their summit database and map)
are available offline! Yes, it’s $4.99, but if you’re
into SOTA, it’s worth every penny.

SWL Apps

Shortwave Broadcast Schedules (iOS;
$1.99/Android; $0.99) In my opinion, this is
the best app for mobile SWLing. | used this
app on my iPhone while travelling in Central
America this summer, and could immediately
pull up shortwave schedules even without an
Internet connection. It has a very easy function
for updating schedules, and can even be set to
check for updates each time you open the app.
And, you can sort listings by what’s on the air
now, by station, by time, by frequency, and more.
Also, you can quickly pull up frequencies for a
particular meter band at the touch of a button.

HF Weather Fax (i0S/Android; $2.99) A
super-simple app for decoding HF weather fax
transmissions on the fly. Simply start the app and
place your device in front of the radio speaker.

SSTV (iOS; $2.99) As with HF Weather
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Shortwave Broadcast Schedules has a com-
prehensive listing of scheduled shortwave
broadcasts and is very easy to use.

Fax, simply launch the app,
and place it in front of your
radio. You can even leave it
unattended and it will decode
and save the images automati-
cally. Supports all major SSTV
protocols. This is also the best
app I’ve seen for decoding
pirate radio eQSLs on the go!

Scanning Aps

Scanner Radio (An-
droid; Free) A brilliant, free
scanner application which
streams scanner feeds from
across the planet; intuitive and
easy to use.

Scanner Radio Pro
($2.99) eliminates ads.

Action Scanner (iOS;
Free) Easy to use and loaded
with scanner feeds. Although |
prefer the search functionality
in Scanner Radio, Action Scan-
ner is a great app for iOS with many accolades.
The Pro version is only $2.99; its advantage is
more feeds, the ability to record, and much more.

Radio-Related Apps and Tools

Following are a couple of handy apps that,
while not necessarily intended for ham radio,
SWLing, or scanning, are nonetheless indispens-
able to me as a radio hobbyist; you may find them
just as useful as | do:

Tuneln (iOS/Android; Free) This remark-
able app turns your Android or iOS device into
a web radio; it makes your local station a global
one. | use Tuneln to listen to AM stations in
Australia, music from Paris, The International
Radio Report on CKUT, the many World Radio
Network stations, and even some international
broadcasters that are no longer on shortwave
radio. | now have Tuneln on all of my mobile
devices.

TeamViewer (i0S/Android; Free) Team-
Viewer is a remote access program that allows
you to login to and use your home computer. |
routinely use it to control my WinRadio Excali-
bur SDR while travelling.

As | mentioned before, this list is, by no
means, comprehensive. These are simply some
of the apps | feel are well supported and have had
enough time on the market to shake out some of
the bugs.

Do | really need a smartphone
to experiment with apps?

I know many people who do not care for a
smartphone and prefer the standard-featured flip
phone. 1, too, would be in this camp if | didn’t
travel so often. The good thing is, there’s no need
to buy a smartphone and then pay for 3G or 4G
services to use the apps listed above. There are
many devices that run iOS and Android that are
not phones at all, and simply use WiFi connec-
tions for Internet access.

If you like Apple’s iOS platform, then you
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The Android App Scanner Ra-
dio is my favorite for streaming
scanner feeds from across the
globe.

will want to consider an iPod
touch, iPad or iPad Mini. If
you prefer the Android op-
erating system, then look at
a no-contract Android phone
or one of the many tablets on
the market, like the Nexus 7.
While the Kindle Fire is also
based on the Android operat-
ing system, I’ve noticed that
many of these apps are simply
not available through Amazon.
You’ll note that | did not cover
the Windows mobile operating
system; this is because there
simply aren’t a lot of apps out
there to choose from for this
system.

In short, if you wish to
use mobile apps for your radio
activities, | would encourage
you to consider only iOS or
Android-based devices. A
smartphone? That’s entirely
optional.

What’s on My App Wish List?

I would love to see a comprehensive app
come along that has the functionality and utility
of PC programs like FLdigi. This would make a
mobile device perfect for decoding digital text
programs like VOA Radiograms; it would also
make them available to people who can’t afford
or don’t have the infrastructure for a standard
computer (as in many developing countries or
even DXing locales). This may take more inno-
vation on the processing front and more global
adoption, but it is happening at a very rapid pace.

1 would also like to see the ARRL develop
an app for the popular Logbook of the World; for
the serious DXer who needs mobile verification,
this would be quite handy.

Going Forward

Ironically, mobile technologies have drawn
many who would otherwise have become ham
radio or shortwave radio enthusiasts; after all,
these technologies make global communica-
tions seem effortless. Still, | find that nearly
any technology ultimately complements these
hobbies. | turn to my smartphone for shortwave
schedules, to conveniently decode Pirate Radio
SSTV QSL cards, to listen to scanner feeds, and
even connect to local repeaters and check in on
nets.

Indeed, the rapid pace of innovation on the
app front is both encouraging and energizing, but
it also makes it challenging to keep up! If you
like, check in on The SWLing Post and QRPer.
com, where | plan to post updates and reviews
of new apps as they become available.

Thomas Witherspoon (K4SWL) is the founder
and director of the charity Ears To Our World
(http://earstoourworld.org), curator of the
Shortwave Radio Archive (http://shortwa-
vearchive.com) and actively blogs about short-
wave radio on the SWLing Post (http://

swling.com/blog). M"
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THE WORLD ABOVE 30MHZ

Dan Veeneman
danveeneman@monitoringtimes.com
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ike many large metropolitan areas across

the country, public safety agencies in Los

Angeles currently use a variety of radio
technologies on a number of different frequen-
cies. This makes it difficult for neighboring first
responders to communicate with each other dur-
ing mutual aid events. In addition, many of these
independent systems are overloaded, exceeding
their design capacity as populations and service
demands increase.

The Los Angeles Regional Interoperable
Communications System Authority (LA-RICS)
was formed to construct, own, operate and
maintain an interoperable public safety radio
system across Los Angeles County, a 4,000
square mile area with 10 million residents.
LA-RICS is intended to provide voice and data
services for all first responders and their support
organizations by replacing the older and smaller
systems operated by individual jurisdictions. By
eliminating duplicative costs as well as pooling
existing frequencies and repeater sites from these
smaller systems, LA-RICS plans to provide bet-
ter interoperability between agencies and greater
overall capacity.

LA-RICS intends to ultimately operate two
distinct wireless systems. The first is a traditional
Land Mobile Radio (LMR) voice network that
will use both analog and APCO Project 25 (P25)
digital standards from 109 existing repeater sites.
The second system will use a new technology
called Long Term Evolution (LTE) from more
than 250 repeater sites that will provide voice
and high-speed (“broadband”) data connectivity
for public safety and commercial users.

LA-RICS LMR

This summer LA-RICS chose Motorola
to design, build and maintain the LMR system,
scaled to provide communications for more than
80 public safety agencies in the Los Angeles
region, totaling more than 34,000 law enforce-
ment, fire and medical personnel. It will operate
in the Ultra High Frequency (UHF) and 700
MHz bands, giving it the flexibility to operate on
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current and future public safety spectrum as the
Federal Communications Commission (FCC)
creates new regulations.

Motorola proposed the use of P25 Phase
2 for the LA-RICS LMR. Phase 1 of the P25
standards support full digital operation and meet
FCC narrowbanding requirements for opera-
tion on channels that are 12.5 kHz wide. These
are considered “narrow” because they are half
the size of a traditional 25 kHz channel. The
FCC requires narrowband operation in order to
increase the number of users in a given amount
of spectrum. By moving from channels that are
25 kHz wide to channels that are only 12.5 kHz
wide, the FCC effectively doubles the number
of available channels and can therefore expect
to accommodate twice as many users. Equip-
ment manufacturers have been able to meet this
requirement through better components, tighter
tolerances and improved product engineering.

25 kHz spacing

laVaYaVa

12.5 kHz spacing

1 2 3 4 5 6 7 8

Despite the additional capacity gains
achieved through narrowbanding, the FCC
intends to require even more narrow channels,
down to 6.25 kHz, within the next five years.
Project 25 will meet this future requirement with
Phase 2 standards, which are currently defined
for trunked systems.

P25 Phase 2 uses a technique called Time
Division Multiple Access (TDMA) to share a
single 12.5 kHz channel between two users. This
effectively meets the expected 6.25 kHz per user
FCC requirement by splitting the channel into
two “slots,” allowing each user to operate only
during its assigned slot. P25 Phase 2 defines
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L.A.’s New Public Safety System
and Scanning Nebraska

a slot to be 30 milliseconds long, so one user
will transmit or receive for 30 milliseconds,
then wait for 30 milliseconds for the other user
to take a turn, then transmit for another 30
milliseconds, and so on. The repeater site will
provide a “master clock” signal to all TDMA
radios, allowing them to accurately synchronize
to their assigned slot.

In order to fit two independent digital
voice signals into a single 12.5 kHz wide chan-
nel, P25 Phase 2 specifies the use of a newer
voice encoder and decoder (“vocoder’) called
AMBE+2 (Advanced Multi-Band Excitation)
rather than the older IMBE (Improved Multi-
Band Excitation) vocoder used in Phase 1. The
new vocoder uses fewer binary digits (“bits”)
to represent the same amount of sound than the
old one, allowing both voice signals to fit in the
channel.

Channel 1 | User & |
Channel 2 | User B
Frequency Diwision Multiple Access

Channel 1 [User A [[User B [[User &[]
Time Division Mullipls Accoas

Trunking in P25 Phase 2 will remain basi-
cally the same, still operating at 9600 baud and
remaining compatible with Phase 1 radios, but
some messages will now contain additional
information related to TDMA activity. Phase 2
TDMA radios are expected to be “backward-
compatible,” meaning that they are able to
operate in both the new TDMA shared mode
as well as the older unshared Phase 1 mode.
This becomes important when the system
controller is assigning a talkgroup to a voice
channel. For example, if all radios in a conver-
sation are capable of TDMA operation, then
that conversation can be assigned to a TDMA
(shared) channel. However, if even one radio in
the conversation is an older Phase 1 model that
cannot support TDMA, the system must assign
a normal (unshared) channel for the conversa-
tion and all of the radios will then operate under
Phase 1 standards.

The LA-RICS contract with Motorola is
worth $280 million if all the various options
are exercised. Build-out is expected to take
about five years. The project has a number of
risks, including obtaining environmental and
local authority approvals as well as landowner
agreements for some of the repeater sites. These
risks may lead to delays and increased costs as
the project moves forward.

For those of you who follow social media,
LA-RICS has a Twitter account called “The-
LARICS” (no spaces or hyphens) that carries
information about various network activities.
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< Nebraska Wireless
Interoperable Network

Aconsortium of local governments in Ne-
braska is establishing a statewide data network
called the Nebraska Regional Interoperability
Network (NRIN) as part of the Nebraska Wire-
less Interoperable Network (N-WIN).

More than 200 sites across the state, in-
cluding communications towers, water towers,
tall buildings and even grain elevators will be
linked together via microwave. The build-out
is being managed by the Nebraska Emergency
Management Agency (NEMA). The intent
of NRIN is to allow Public Safety Answer-
ing Points (PSAPs) to utilize shared network
resources, especially those serving rural areas.
The Nebraska Public Power District (NPPD)
will also use it to communicate with repair and
maintenance crews. Future plans include the
ability of local public safety agencies to join
the network.
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NRIN will be organized into eight regional
rings that will carry Internet Protocol (IP) traffic
over microwave links, specifically data, voice
and video related to emergency communica-
tions. Existing towers and equipment will be
used wherever possible. Completion of all the
rings is expected by late summer of next year.

Another component of N-WIN that will
benefit from this new data network is Ne-
braska’s Statewide Radio System (SRS), a
Project-25 digital trunked radio system operat-
ing in the VHF band. It was developed through
a partnership between the state government and
Nebraska Public Power District (NPPD), the
largest electric utility in the state. Both partners
were looking for better radio communications
throughout the state and rather than each build
a separate network, they agreed to split the cost
of developing a single, shared network for use
by public safety personnel and utility crews.

Phase 1 of SRS went live in September
2009, providing coverage in the western quar-
ter of the state, called the Panhandle region.
Additional phases brought coverage eastward,
and in 2011 the $17 million system was fully
operational. It currently serves a dozen state
agencies, the Lincoln County Sheriff’s Office,
and the NPPD from 51 repeater sites across all
93 counties in the state.

However, not all is well with SRS. The sys-
tem generated more than 500 problem reports
in 2012 and has failed more than once during
critical situations where law enforcement offi-
cers were wounded. In some of these incidents
officers ended up using personal cellular tele-

phones and even writing messages that were
delivered by hand. Problems include garbled
transmissions, lack of signal, and constant busy
indicators when trying to contact dispatchers.

In May the state legislature voted to spend
$1.4 million to add three new repeater sites
intended to eliminate dead spots where there
is poor or non-existent coverage.

It’s been an uphill battle for the state to
convince local agencies to join the system, not
only because of publicized problems but also
because of cost. Many agencies are still using
analog radios and cannot afford to purchase the
new digital radios that are required to join the
system.

< Nebraska Common Usage
Channels

To improve interoperability, Nebraska has
aplan for a network of analog base stations that
will use common, well-defined frequencies that
will allow the Nebraska State Patrol (NSP) to
communicate with local first responders, re-
gardless of what equipment they may be using.
Each of these base stations will operate on 12.5
kHz (narrowband) channels and transmit at 100
watts. Analog modulation will be used as the
“lowest common denominator” to support the
largest number and variety of radios.

Due to the large number of local agencies
using VHF (Very High Frequency) radios, base
stations are expected to provide VHF coverage
in all areas of the state. Ultra High Frequency
(UHF) coverage is needed along the Interstate
80 corridor and all areas south of the Interstate,
as well as other areas that are already using
UHF radios. Base stations providing service
in the 800 MHz band will be needed in those
areas where local agencies currently operate or
are planning to operate in the band.

The following is a list of base station
frequencies and the associated channel names.
Frequencies identified as “Transmit and Re-
ceive” will operate in simplex mode, meaning
that both the base station and the mobile radios
will transmit and receive on that frequency. Fre-
quencies marked as “Transmit” or “Receive”
are operating in duplex mode, where the base
station transmits on the “Transmit” frequency
and receives the mobile’s transmission on the
“Receive” frequency.

Frequency Name Traffic
155.7525 VCALL1O Transmit and Receive
154.4525 VTAC12 Transmit and Receive
158.7375 VTACI13 Transmit and Receive
159.4725 VTAC14 Transmit and Receive
453.2125 UCALL40 Transmit and Receive
453.4625 UTAC41 Transmit and Receive
453.7125 UTAC42 Transmit and Receive
453.8625 UTAC43 Transmit
458.8625 UTAC43 Receive
851.0125 8CALL90 Transmit and Receive
851.5125 8TAC9?1 Transmit
806.5125 B8TAC?1 Receive
852.0125 8TAC92 Transmit
807.0125 B8TAC92 Receive
852.5125 8TAC93 Transmit
807.5125 B8TAC93 Receive
853.0125 8TAC94 Transmit
808.0125 B8TAC94 Receive
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There are also two talk-around channels that can
be used by the radios to communicate directly
with each other without needing the base station
(to “talk around” the repeater).

Frequency Name Traffic

151.1375 VTAC11 Transmit and Receive
(Mobile Only)

155.4750 VLIAW31 Transmit and Receive
(Mobile Only)

< Monitoring

Nebraska’s SRS can be monitored by
most late model digital scanners. Because it is
a “pure Project 25” trunked system, meaning
that it uses the P25 “9600-baud” standard for
trunking control rather than the older Motorola
“3600-baud” channel, you will need a scan-
ner that can monitor the P25 control channel.
First generation digital models like the Uniden
BC250D and BC785D cannot do this and thus
cannot track conversations on the system. Later
models like the Uniden BC296D and BC796D
as well as the Radio Shack PRO-96 and PRO-
2096 may work but will require the use of a
band plan in order to properly track activity in
the VHF band.

The following scanners are able to track

the SRS without difficulty:

Manufacturer Scanners

GRE PSR-500, PSR-600, PSR-800

Radio Shack PRO-18, PRO-106, PRO-197

Uniden BCD396T, BCD396XT,
BCD996T, BCD996XT,

HomePatrol-1

MTXpress
Complete

Anthologv
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The following is a list of frequencies in 154.8750
the use and the county in which the associated ~ Otoe }gg};ggg 155.0850, 155.4600,
repeater site is located. VHF typically has good :
propagation characteristics, so you should be Phelps }gg%gg 154.9350, 155.5050,
able to monitor these sites from a significant  pj o 155.1375 155.5350. 155.9100
distance. 156.1500 ' I
Polk 154.6575,155.3550, 155.6250,
County  Frequencies 155.9700
Antelope  154.7625,154.9425,155.3175, Red Willow 154.0850, 154.3400, 154.6800,
155.5050 155.0100
Arthur 154.8750, 155.5800, 155.8200, Richardson 169.7875,171.7750, 172.5875,
156.2400 172.7750
Boyd 154.1300, 154.6800, 155.1900, Rock 154.1900, 154.8225, 155.1000,
155.4600 155.4450
Buffalo 154.1750, 154.3700, 154.9650, Saunders 169.7875,171.2625,172.6250,
155.4375 173.9125
Burt 169.8125,172.5875,172.7750,  Scofts Bluff 154.2875, 154.6950, 155.1900,
173.8250 155.6925
Cass 169.7750,172.5750,172.7500, Seward 154.1600, 154.8600, 155.5650,
173.8250 156.2100
Cedar 154.0100, 154.6800, 155.3100,  Sheridan  154.3625, 154.6725, 155.0325,
155.5650 155.4375
Chase 155.2500, 155.5050, 155.8050,  Sheridan  154.8075, 155.0925, 155.5650,
156.1200 155.8650
Cherry 154.3400, 154.7250, 155.1075,  Sioux 154.1825, 155.4000, 155.6625,
155.4150 156.1425
Cherry 154.4075,154.8675,155.1300, Thomas 155.0625, 155.3625, 155.7000,
155.5200 156.2100
Cheyenne 154.4000, 154.7100, 155.1150,  York 154.4225,154.7775,155.5125,
155.6100 156.1425
Custer 154.2950, 154.9050, 155.5200,
155.7300 Some reported talkgroups on the system are
Custer  155.0100, 155.2425,155.5350, ¢ follows:
155.9550 ’
Dakota  169.7750,172.5750,172.7500, pec Hex Description
173.7625 i
Dawes 154.3325,154.8450, 155.1450, 3002 BBA ELC::treyEgéc))l Troop A {ispach 5
155.5050
Dawson 1542725, 154.6575,155.3550, °0'0 B2 Sate Patrol Troop B (Encrypted
155.6775
Douglas  171.4375,172.2875,172.6000, 012 BG4 Siate Pairol Troop B (Encrypled
173.7625
Franklin 154,160, 1543550, 154.7100, o013 BC3 Siate Pafrol Troop B (Encrypied
154.9800
Fnas 1544300, 1548450, 155.4450, 014 BC6 Sate Patrol Troop B (Encrypted
155.7900 3015 BC7 State Patrol Troop B
P
Gage }ggg;gg' 154.9650,155.1900, 3020 BCC Stateh Patrol Headquarters (Dis-
: patch Beatrice)
Garden }gég%gg' 154.9425,155.6325, 3022 BCE  State Patrol Troop E (Dispatch
: Interstate 80)
Garden }gg?ggg' 155.5425,155.7225, 3025 BD1  State Patrol Troop C (Encrypted)
Grant  154.2125,154.6575, 1549125, <028 BD4 ‘?*)‘“e Patrol Troop C [CartoCar
155.1675 to-
Greeley 134.8450, 155.1900, 155.4600, 3029 BD5 gt)ote Patrol Troop C (Carto-Car
155.6400 to-
Hamillon 1543250, 154.6950, 154.9125, 2000 BP6 Jate Patrol Troop C (Carto Car
155.3100, 155.5275 oy
Hayes 1547850, 155.0700,155.3700, 200! BP7 Slate Parrol Troop C (CorfoCar
155.6550
Holt 1554300, 155.6925, 155.8725, 3034 BDA gt)ote Patrol Troop B (Encrypted
156.2325 3036 BDC State Patrol Troop D d
p D (Encrypted)
Johnson };gg}%‘g' 171.7500,173.4500, 3039 BDF State Patrol Troop D (Car-to-Car)
Keith 1551900, 155.4075, 155.6625, 3044 BE4 {\Aeﬁ%)roskq Department of Roads
155.9625
Keya Poha 1549575, 155.2500, 155.6025, 2046 B leoraska Deperiment of Roads
155.8800
Kimball  155.1450, 155.4600, 1557300, 047 BEZ {\S?Srr{,’j'f) Department of Roads
156.0900
Knox 154,6950, 154.9200, 155.3700, 048 BES  flebraska Depariment of Roads
155.6475
lancaster  154.2125, 1546875, 154.9350, o047 BES {ebrasks Deporiment of Roads
155.5800 3052 BEC State Patrol Troop E d
. p E (Encrypted)
Lincoln }gg?ggg' 155.6400, 155.8950, 3055 BEF  State Pldtr(()Jl Troop E (Aircraft)
. : 3060 BF4  Mutual Aid (Statewide)
Madison }‘gggggg' 154.9050, 155.2500, 30771 BFF Stateh Patrol Headquarters (Dis-
. : patch 1)
Morrill 1346800, 155.3625, 1357975, 3073 Co1 State Patrol Headquarters (Dis
: patch 3)
Nuckolls 154.1825,154.4000, 154.6650, 3075 03  State Patrol Troop A (Dispatch 1)
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3076

3077
3078

3079
3081
3083
3085
3087
3089
3092
3094

3097
3098
3106

3110
3114
3117
3118
3124

3252
3522
3524
3526
3527
3529
3530
3532
3534
3535
3538
3539
3540
3541
3543
3544
3545
3546

3547
3549
3550
3551
3552

3558
3559
3563
3564

4502
6000
6001
50010
50030

51500
60005

60006

60132
60251

60263

co4

C05
C06

Cco7
C0o9
COB
COD
COF
Cl1
Cl14
Cl16

c19
C1A
C22

C26
C2A
C2D
C2E
C34

CB4

DC2
DC4
DC6
DC7
DC9
DCA
DCC
DCE

DCF

DD2
DD3

DD4
DD5
DD7
DD8
DD?
DDA

DDB
DDD
DDE
DDF
DEO

DE6
DE7
DEB
DEC

1196
1770
1771

State Patrol Troop A (Dispatch 2
Encrypted)

State Patrol Troop A (Dispatch 3)
State Patrol Troop A (Dispatch 4
Encrypted)

State Patrol Troop B (Dispatch 1)
State Patrol Troop C (Dispatch 3)
State Patrol Troop D (Dispatch 1)
State Patrol Troop D (Dispatch 3)
State Patrol Troop B (Dispatch 3)
State Patrol Troop E (Dispatch)
State Patrol Troop C (Dispatch 1)
State Patrol Headquarters (En-
crypted)

State Patrol Headquarters (Car-
to-Car 1)

State Patrol Headquarters (Car to
Car 2)

State Patrol Headquarters (Dis-
patch Lincoln)

State Patrol Troop B (Operations)
State Patrol (Dispatch Omaha)
State Fire Marshal (Tactical)
State Fire Marshal (Tactical 2)
Nebraska Department of Roads
(Statewide)

NPPD Switching 3

NPPD Lexington Service Center
NPPD Kearney Tranmission Crew
NPPD Switching 1

NPPD Switching 2

NPPD Kearney Contol 2

NPPD Norfolk Dispatch

NPPD Kearney Control

NPPD Plattsmouth Service

NPPD York Service

NPPD Work 1

NPPD Work 2

NPPD McCook Service

NPPD Doniphan Service

NPPD Norfolk Service

NPPD Work 3

NPPD South Sioux City Service
NPPD Norfolk Technical Opera-
tions Center

NPPD Norfolk Transmission Crew
NPPD Chadron Control

NPPD Ogallala

NPPD Work 4

NPPD North Platte Transmission
Crew

NPPD Work 5

NPPD Vehicle Maintenance
NPPD Vehicle Maintenance
NPPD Technical Operations Cen-
ter

Lincoln Electric Systems
Radio Testing and Maintenance
Radio Testing and Maintenance

C35A Nebraska Emergency Manage-

C36E

ment Agency
Nebraska Emergency Manage-
ment Agency

C92C Lincoln County Law Enforcement

EA65
EA66

EAE4
EB5B

EB67

State Fire Marshal (Dispatch
District B)

State Fire Marshal (Dispatch
District C)

Lincoln Correctional Center
Nebraska Game and Parks (Dis-
patch Panhandle)

Nebraska Game and Parks (Dis-
patch Eastern)

More information on Project 25 as well as
other radio-related topics are available on my
web site at www.signalharbor.com. | welcome
your questions, comments and frequency lists
via electronic mail to danveeneman@monitor-

ingtimes.com.
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GENERAL QUESTIONS RELATED TO RADIO

Bob Grove, W8JHD
bobgrove@monitoringtimes.com

Correction from September’s
Ask Boh

Sharp-eyed reader, Carl Schmidt WA8ZTZ,
caught a slip of my math fingers in the September
column. While I was correct that an S-meter shows
6 dB signal change per S unit, that is a voltage
change, not a power change, and it is produced
by a factor of two; either doubling the voltage or
halving the voltage.

Since the impedance (RF resistance) remains
the same, Ohm’s law shows that when the voltage
doubles or halves, the amps will double or halve
as well (ohms = volts / amps), so the power will
change by a factor of four (watts = amps x volts).

Q. / live in a townhouse and cur-
rently have an HF dipole in my at-
tic for my ham antenna. It worked
fairly well for me, 138 countries and
counting, but my reception isn’t all
that great due to electrical noise.
What are your thoughts on the LF
Engineering H-900 outside on the
deck at night or even in the window
in my shack. (Brian Keefe K3BAK)

A. Assuming you are using coax lead-in with
your DX-EE, the noise is directly attributable to
the antenna location. Since you can’t (or at least
choose not to) put the antenna outdoors due to its
size, | think you would be way ahead in reception
with the H800 or H900 mounted outside instead.
This active antenna is very popular for receiv-
ing and we get many good comments from users.
Try to keep it outdoors as far from household noise
generators such as electrical wiring, electronic ap-
pliances, and fluorescent lights as possible.

Q. /| have an old portable radio
that shuts down if | brush against
the cord on the AC adapter. | can
get it operational again if | slightly
re-position the wire. I’'m not sure
whether the adapter is defective or
if the radio jack is somehow caus-
ing the problem. (Steve Thompson,
Scottsdale, AZ)

A. There is either a loose connection at the jack
(most likely) or at the adaptor. There could be an
intermittent short circuit caused from stretching or
wiggling the wire, thus developing a bare spot be-
tween the two conductors, most likely at the plug.

If you can get a voltmeter, simply attach the
prods securely to the plug at the end of the AC
adapter cable and wiggle the wires at both ends to
see if that causes the reading to jump up and down.

If it does, that’s where the problem is.

Ifit’s at the plug, you may need to snip it off
and solder a replacement on it. If it’s at the adapter
end and you can’t see what the problem is, you’ll
probably have to replace the adapter.

Ifit’s not on the adapter or cable, then it could
be a loose connection on the jack in the radio. This
can be caused by corrosion (twist the plug back
and forth in the jack to see if you can duplicate the
problem), or by an internal contact in that jack that
makes and breaks a connection from the batteries
when the AC adapter is plugged in or out.

Q. / just got a TV dish installed. Why
do I lose the signal when rains move
in? (Mark Burns, Terre Haute, IN)

A. The signals at the ultra-high (microwave)
frequencies that the satellites broadcast on are
absorbed by moisture. That’s why receiving dish
antennas have to be pointed away from intruding
leafy trees, and why even rain-saturated clouds
can block signals.

Q. Why did the government switch
from the long-standing Data En-
cryption Standard (DES) to the Ad-
vanced Encryption Standard (AES)
for communications privacy?

A. DEs, developed around 1977, has been
cracked. AES, developed in 2000, is con-
sidered secure. According to the Journal of
Computing (http://arxiv.org/ftp/arxiv/pa-
pers/1003/1003.4085.pdf), for even the short-
est key length (128 bits), it would take a
computer running at 50 billion keys per second
5,000,000,000,000,000,000,000 (five quintillion)
years to crack!

Q. There seems to be an increas-
ing interest in vinyl phonograph
records. Why? (Mark Burns, Terre
haute, IN)

A. Psychologically, it helps people escape from
some of the harsh realities of present-day life,
returning them to those times perceived as simpler
and happier. It has “retro” appeal, like ‘50s or
‘60s music, disco, and vacuum tube amplifiers.
Technically, some report a perceived “smooth-
ness” to vinyl sound (and tube-type amplifiers)
that they can’t seem to find in digital recording
and solid-state sound equipment.

Q. | am just getting back into short-
wave listening and would appreci-
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ate a few hints about an- 4
tenna installation. (Steve
McLaughlin, NM)

A. Most important is distance from interference
generators such as indoor electronic accessories,
household wiring, and power lines. It would be
best to run the wire away from the house to a
tree rather than confine the antenna to the roof.
Definitely bring the signal in through coaxial
cable to prevent the intrusion of indoor electrical
interference on the feedline.

Aheight of at least 15 feet above ground has
always worked well for me. Wire length of some
2510 50 feet or so is certainly adequate. Since you
are going to be tuning your receiver over a 30:1
change in frequency range, there is no specifically-
resonant antenna length.

An east/west wire alignment is fine, since that
means the wire’s axis will be receiving north/south
off its sides, favoring Europe and Asia as well as
South America and, to a degree, Africa. Lesser
heard will be off the ends of the wire.

An actual earth ground is probably unneces-
sary. You can try a ground rod to see if it helps
reduce interference, but it won’t increase signal
strength.

The use of a lightning arrestor is recom-
mended. Nothing can survive a direct lightning
strike, but nearby strokes can induce high voltages
on an antenna line that can damage a radio, and
the arrestor short-circuits these harmlessly.

Q. | bought a rooftop scanner an-
tenna, but it’s not picking up signals
as well as the little indoor 18” whip.
I've even replaced the antenna and
balun transformer with the same
results. What gives? (Gary Hicker-
son, email)

A. Assuming that the balun transformer is OK
and that it’s properly connected to the two sets
of elements, the problem is most certainly in the
cable or connectors.

Make sure you have a center conductor long
enough to come about flush with the socket onto
which it screws. Test the cable with an ohmmeter
for shorts and opens. You should get a reading of
a few ohms from end to end of the center wire and
the same when you measure shield to shield, but
you should not get any reading when you measure
center wire to shield.

Occasionally, while fitting a connector to a
socket, the center wire gets bent over; check that,
too.

Questions or tips sent o Ask Bob, c/o MT are
printed in this column as space permits. Mail
your questions along with a self-addressed
stamped envelope in care of MT, or e-mail
to bobgrove@monitoringtimes.com. (Please
include your name and address.)
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TILITY WORLD

HF COMMUNICATIONS

~ CLP44:

long time ago, in a country not far
away, the Cuban foreign ministry used
aworld-spanning radio teletype (RTTY)
network for diplomatic communications. At the
time, a lot of countries had these. Today, most
are gone.

The headquarters station identified as MIN-
REX, the Ministerio de Relaciones Exteriores.
Embassies usually identified as “EMBACUBA”
plus the country name. Press briefings, some-
times ending with “PRENSA MINREX,” were
sent in Spanish or French plain text. Stations
also sent offline encrypted messages in 5-figure
groups.

s

.
CubainKex
Cuban foreign ministry logo.

All of this vanished around the turn of the
century, the same way most RTTY did. By now,
it’s long gone. Or is it?

CLP44?

“CLP” was the call sign prefix used by
all stations. CLP1 was the Ministry in Havana.
CLP13 was in New York City, presumably at-
tached to the United Nations mission in some
way.

No one expected to hear CLP44, the old
Zimbabwe embassy call, ever again on the radio.
But someone did. Around the start of September,
at the height of the Syria chemical weapons cri-
sis, listeners on both sides of the Atlantic heard
anumber of transmissions from CLP44, CLP10
(unknown), and CLP5 (formerly Algiers).

Everything about this communication is
bizarre. For a start, they’d ditched RTTY for
PSK31, an amateur radio digital mode. The PSK
stands for phase-shift keying, and 31 is the baud
rate. For hair-splitters, the rate is actually 31.25
but, either way, this translates out as SLOW.

Spectrum showing HMO01 speech and data
initiation (Courtesy: the author).
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Cuba’s Getting Strange Again

The slow speed was designed in, because it
is perfect for ham “rag chewing,” where people
sit and shoot the breeze, or in this case, the bits.
It’s called “keyboard to keyboard” contact,
though most hams also include an automatic
“brag file” with details of their location, equip-
ment, software, and the like.

All of this makes PSK31 very popular with
hams. It’s insect-like whine can be heard around
14070 kilohertz (kHz) any time the band is
open. It’s easy to copy, and lots of free software
decodes it.

Received PSK31 signal showing phase reversals
(Courtesy: the author).

Indeed, the Spanish speakers at the CLP
stations “talked” like hams. Now, any operator
chatter is probably between technically inclined
peers, and so it often looks a bit like ham radio.
Here, though, it looked a lot like ham radio.

The essential content was signal reports, as
one would expect. Everything else could have
been two guys having at it on 20 meters. They
laughed the way hams do on-air, by sending
“HI,” the ancient Morse version of the modern
Internet’s “LOL.” They joked about their low-
end terminals, just Windows computers running
a popular ham package. They even said “73”
(best regards) and “88” (love and kisses).

One rarely, if ever, sees signal testing,
during a grave international crisis, in which
someone says love and kisses. Are these guys
legitimate, or just having some fun? Is Cuba, as
is its way, adapting common off-the-shelf free-
ware on old computers for more serious stuff?
This wouldn’t be the first time, as witness the
use of PSK31 for the “numbers,” before those
went to another amateur mode called Redundant
Digital File Transfer (RDFT).

Right now, it’s all typically mysterious.
The frequencies used were 19051.8 and 19150
kHz. So far nothing’s made it to California, so
this editor cannot verify these.

Let’s hope this continues. We need some
fun right now.

Cuban Numbers Update

Right now, Cuban “numbers” stations are
more interesting for what they are NOT doing.
The voice “female,” designated VV02a on the
official Enigma list, is nearly gone, except for
the usual oops-wrong-mode engineering goofs.
Enigma, of course, is ENIGMA 2000, the on-
line incarnation of the authoritative European
Numbers Information Gathering and Monitoring
Association.

Nearly all current broadcasts use the “hy-
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brid” mode, Enigma HMO1, where the voice
identifies messages that are then sent digitally.
It uses Redundant Digital File Transfer (RDFT),
another ham mode, which does exactly what the
name implies.

One owes it to themselves to hear HMO1.
It’s strange. The signal is plain old double-
sideband, full-carrier, amplitude modulation
(AM).

Originally, many people thought it was
utterly demented to send amateur sound-card
digital-tone modes over what is essentially a
broadcast transmitter. However, this may have
actually been innovative. Voice of America and
Radio Australia are now experimenting with
a similar idea, using the more robust multiple
frequency-shift keying (MFSK) mode.

HMOL1 is the descendent of Cuba’s original
digital numbers experiments, which started
out, once again, in PSK31. This explains why
Enigma designated the original all-digital broad-
casts as SK01. SKO01, by whatever mode, also
appears to be gone. HMO1 is definitely the mode
of choice for nearly everything from Cuba.

HMOL1 is still using an extensive weekly
cycle. The best idea is to grab hold of an Enigma
newsletter and use their handy chart. They’d love
to see your reports as well, preferably in a log
format that is also published there.

Transmissions tend to start on the hour, plus
or minus Cuban sloppiness, around 10 times a
day. Look for them on 5855, 9065, 9155, 9240,
9330, 10345, 10715, 11435, 11530, 11635,
12120, 12180, 13435, 14375, 16180, 17450,
and 17480. Thanks to Enigma for these.

Cuban Morse code, Enigma M08a, is not
dead, despite persistent rumors of its demise.
I1t’s down to about three schedules. These are
weekdays at 2000 Coordinated Universal Time
(UTC) on 7554 kHz, and at least a couple of
times a week at 2300 on 8009. These are usually
straight on-off-keyed “continuous wave” (CW),
though modulated CW is sometimes used.

For whatever reasons, U.S. listeners seem
less interested in Cuban numbers than before.
Perhaps it is because the messages do not change
anywhere near as often as they once did. Perhaps
itis the general opacity of RDFT, with its lack of
readily available and reliable decoding software.
Or maybe it’s just the lack of that mysterious
“female” voice.

UVB-76 Syria Messages?

Much is made of the Russian “Buzzer”
on 4625 kHz AM, with a reduced carrier and a
largely suppressed lower sideband. Its call isn’t
really UVB-76, and most current messages go
out with the identifier or call-up “MDZhB.”
“Zh” is a Cyrillic character transliterated into
the Latin alphabet.

These messages, Enigma S28, are presum-
ably strategic broadcasts, a bit like the U.S.
SKYKING. However, there are far more rare.
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There’s no attempt at dummy traffic. When something happens, there’ll
be a brief flurry, then it’s back to the buzz for weeks at a time.

For whatever it’s worth, a very impressive run of 12 such messages
went out at a time very close to when news broke of the chemical attack
in Syria. Russia has a definite interest in the region, and this is probably
not random. UVB-76, or whatever, is definitely worth checking any time
things heat up over there.

Two to Go

There has been some interest in continuing the logs after this column
ceases to exist. Well, why not? This column’s blog will continue, though
it would be fun to think of a new name for it. Just keep sending them to

the same e-mail address as now. It’s too much trouble to change the name
of that one. It’ll stay mtutilityworld@gmail.com.

Another good place to pick up timely utility information is via Inter-
net Relay Chat (IRC). IRC doesn’t have the best reputation. It’s best not
to download anything. It’s also pretty geeky. However, the server they
use, StarChat, seems safe enough. The channels are named #monitor and
#wunclub. “Wun” stands for Worldwide Utility News, the predecessor to
UDXF. There’s also a robotic logging system available by subscription.

A worthwhile message board is at www.hfunderground.com. This
is Chris Smolinski’s HF Underground site, which also includes a wiki and
a blog. While it started out specializing in pirate radio and numbers, it’s
grown to include forums on just about anything that communicates via
radio waves. I’ll be back next month to wrap up a long and successful run.

ABBREVIATIONS USED IN THIS COLUMN

Automatic Link Establishment

.Amplitude Modulation

...Australian Bureau of Meteorology
Communications Area Master Station, Atlantic
Communications Area Master Station, Pacific
...On-off keyed “Continuous Wave” Morse telegraphy
.UK Defense High-Frequency Communications Service
.Digital Selective Calling

...Numbers in English machine voice from Russia
“Stritch” family numbers, in English
...Radiofacsimile

U.S. Federal Emergency Management Agency
.Frequency-Shift Keying

. “Stritch” K]mﬂy numbers, in German

High Frequency Data Link

.High Frequency Global Communications System
.High Frequency Experimental Radio

Cu%cn AM “hybrid” mode, voice plus digital
.Station identification

Lower Sideband

CW version of “Stritch” family

_Russian CW version of EQ7, etc

.Russian CW time stamped tracking datagrams
French CW training, format like FAV22

.Chinese CW numbers with changing 4-figure calls
U.S. Military Auxiliary Radio System

Modulated CW, includes AM with fones
....Ministry of Foreign Affairs

...Multiple Frequency-Shift Keying

....Generic for Russian single-letter beacons/markers
....North Atlantic Treaty Organization

....Group call: Notice to Allied War Ships
....Non-Directional Beacon

....U.S. Natl. Oceanic and Atmospheric Administration
....Packet Teleprinting Over Radio, modes I-IV

....UK Royal Air Force

....Radio Teletype

....Russian “buzzer”/ UVB-76/ MDZhB; strategic msgs
... Selective Calling

....Shared Resources, U.S. Federal frequency pool
....Simplex Telex Over Radio, modes A & B

... Tactical Support Center

....United Kingdom

....Unidentified

....United States

....U.S. Air Force

....U.S. Coast Guard

....U.S. Navy

....United States Ship

....Very High Frequency (30-300 megahertz)
...Scheduled, formatted, aviation weather broadcasts
Russian Polytone, 20-tone mode

All transmissions are USB (upper sideband) unless otherwise indicated. All frequencies are in kHz (kilohertz) and all times are UTC (Coordinated Universal Time). “Numbers” stations have
their ENIGMA (European Numbers Information Gathering and Monitoring Association) designators in ().

18.1 RDL-Russian military stragegic broadcast, routine 5-figure-group message
in FSK Morse, at 1337 (MPJ-UK).

332.0 SHM-NDB, Shoreham, UK, ID in MCW at 2158 (Robert Homuth-UK Remote).

339.0 BIA-NDB, Bournemouth, UK, MCW ID at 2143 (Homuth-UK).

351.0 WOD-NDB, Woodley, UK, MCW ID at 2144 (Homuth-UK).

383.0 ALD-NDB, Alderney, UK, MCW ID at 2146 (Homuth-UK).

391.5 EAS-NDB, Southampton/ Eastleigh Airport, MCW ID at 2147 (Homuth-UK).

414.0 BRI-NDB, Bristol, UK, MCW ID at 2148 (Homuth-UK).

421.0 BUR-NDB, Burhnam, UK, MCW ID at 2154 (Homuth-UK).

1640.0  WPSH468-Manville, NJ Department of Emergency Management, recorded
female with information buﬁeﬁns, then repeat of the VHF NOAA weather
broadcast, at 1316 (Mario Filippi-NJ).

3815.0  269-Unknown agency, numbers in German (G11), callup 269/38 and
5-figure-group message, at 2000 (MPJ-UK).

4517.0  AFE5SDM-USAF MARS, IL, net control with voice and data modes, at 0210
(Jack Metcalfe-KY).

4593.5  Unid-USAF MARS, with unknown stations discussing hurricane readiness,
at 0006 (Filippi-NJ).

4610.0  GYA-UKNavy, Northwood, FAX Western Europe chart, at 0045 (Filippi-NJ).

4625.0  MDZhB-12 voice messages on Russian AM “Buzzer” (S28), starting with
“MDZhB 01 394 GARDKOT 26 57 70 11, Priyom,” at 0826 (Boender-
Netherlands). [This is right after news of the Syria chemical attack. -Hugh]

4703.0  Golf Whiskey-U.S. Navy, busy tracking net with Hotel, Sierra, and Tango,
at 2310 (Metcalfe-KY).

4904.0  Unid-Russian Air Defense (M21), usual CW null-message tracking strings,
at 2014 (MPJ-UK).

5125.0  VTK3-Indian Navy, Tuticorin, CW marker at 1855 (MPJ-UK).

5287.0  31V3-Swedish Military, calling 32V1, ALE at 1612 (Boender-Netherlands).

5361.5  BO4MECARIBOU-U.S. National Guard, ME, also PRO12, ALE soundings
at 0105 (Metcalfe-KY).

5680.0 Kinloss Rescue-UK Aeronautical Rescue Coordination Centre, Scotland,
working Rescue 169 (RAF Sea King helo) regarding a patient, at 1704
(MDMonitor-Netherlands Remote).

5687.0  DHM91-German Air Force transport command, Minster, radio checks with
GAF 101, at 1658 (MDMonitor-Netherlands).

5790.0  DQ10-Algerian military, calling EH15, also on 5790, 8080, and 11973;
ALE at 1835 (Boender-Netherlands).

5815.0  270-G11, null-message callup 270/00, at 1755 (MPJ-UK).

6358.5  PBB-Dutch Navy, Den Helder, RTTY channel availability marker ot 0643
(Boender-Netherlands).
6501.0 NMN-USCG Cqms|anc? Chesapeake, VA, “Iron Mike” voice with maritime

weather forecast including Tropical Storm Dorian, at 1126 (Filippi-NJ).

6524.0  798-M03, CW callup 798/31 and 5-figure-group message, at 1535 (MPJ-
UK).
6606.0  4XZ-Israeli Navy, CW ID and coded messages in 5-letter groups, at 0215

(Tony Agnelli-FL).

6685.0 Davrenie-Russiqn Air Force, Taganrog; radio checks in Russian with Korsar
(Pskov), Klarnetist (Tver), and Proselok (Bryansk); at 1802 (MDMonitor-
Netherlands).

140SHP-U.S. 140th Military Intelligence Batallion (Combat Electronic War-
fare Intelligence), Larissa, Greece, calling 2SHER, ALE at 1836 (Boender-
Ne’rher|onas).

6865.0  XSS-UK DHFCS, Forest Moor, working XPU in ALE; similaron 8107, 11217,
12230, and 16350; at 1103 (Boenger-NerheHdnds).

6777.5

7320.0  Unid-Probable U.S. truck drivers, extensive off-color chatter, at 2224
(Metcalfe-KY).

7378.5  NNNOHTE-U.S. Navy MARS, net with NNNOLBJ, at 2227 (Metcalfe-KY).

7441.5  011CDCNHQ-New frequency for U.S. Centers for Disease Control, GA, also
on 9250.5 (another new one), with ALE soundings at 1950 (Metcalfe-KY).

7473.0  147-Russian Intelligence “English Man” (E07a), null-message callup 147/00,
parallel on 8173, AM at 2020 (MPJ-UK).

7588.5  AARGIN-U.S. Army MARS, in propagation tests, also on 8066 and 9303.5,
at 1900 (Metcalfe-KY).

7837.0  650-Unknown agency, CW numbers (M03), callup 650/36 and 5-figure-
group message, at 1115. 650-M03, different CW 5-figure-group message,
also at 1115 (MPJ-UK).

7837.2  270-M03, CW callup 270/30 and 5-figure-group message jammed by
another CW station, at 1115. 437-M03, CW null-message callup 437/00,
at 1420 (MPJ-UK).

7975.0  NS4NS13-Possible U.S. military, calling NS6NS13, also on 9069, ALE at
1258 (Metcalfe-KY).

8066.0  Alamo Command-U.S. National Guard, TX, working Sierra 6 and AARSIN
(U.S. Army MARS), at 1915 (Metcalfe-KY).

8132.0  BP21-German Federal Police boat 21 Bredstedt (DLGZ), working BPLEZS,
control in Cuxhaven, at 1653 (MPJ-UK).

8416.5 NMC-USCG Camspac Pt. Reyes, CA, navigation messages in Sitor-B, at

0120. NMF-USCG, Boston, MA, Sitor-B bulletin about survivors in a lifeboat,
at 0200 (Agnelli-FL).
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8473.0
8885.0
8909.0
8942.0

8971.0

8977.0
8983.0
9025.0

9028.0
9031.0

9043.0
9045.0

9057.0
9106.0
92110.0
92117.0
9122.5

9176.0

9213.5
9610.0
10000.0

10087.0

10194.0

10236.0
10343.0

10487.0
10588.0

10715.0
10787.0

10871.7
10942.0
11030.0
11033.0
11039.0
11073.5
11086.5

11111.0

11128.0
11159.0
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WLO-ShipCom, AL, RTTY weather for Gulf and North Atlantic, at 0030
(Agnelli-FL). WLO-RTTY “RYRY” test loop, at 1216 (Filippi-NJ).
VT-JWE-OId reg for A6-EYZ, an Air Seychelles A330 flight SEYO86, HFDL
position for Al Muharragq, Bahrain, at 2022 (MPJ-UK).

Aircraft 3097-Russian strategic forces, message relay in Russian through
Aircraft 05543 to Otchtiska, at 2119 (MDMonitor-Netherlands).
“07"-HFDL ground station, Shannon, Ireland, squitters at 0728. DAH100-Air
Algerie flight, HFDL position for Shannon, at 0733 (Boender-Netherlands).
Navy TH 101-Unknown USN aircraft, oceanic air traffic control with Sin-
gapore and Ho Chi Minh Ville, at 1115 (Larry Van Horn-NC).

Quartet 713-USN P-3C, clear and secure with Fiddle (TSC Jacksonville, FL),
at 1946 (Metcalfe-KY). Cardfile 71E-USN P-3C, clear and secure with High
Voltage (TSC Jacksonville), at 2245 (Allan Stern-FL).

VQ-BHE-Air Bridge Cargo B747 freighter, flight RU0740, HFDL log-on with
Reykjavik, at 2022 (MPJ-UK).

Camslant-USCG Camslant Chesapeake, working Coast Guard 1503, an
HC-130H, at 2325 (Stern-FL).

170041-USAF C-5B #87-0041, ALE sounding at 0010 (MDMonitor-
Netherlands). 40185-USAF KC-10A tanker #84-0185, ALE sounding at
1915 (PPA-Netherlands).

Golf Foxtrot-USN tracking net for the USS George H. W. Bush Battle Group,
working Uniform and Sierra, at 1923 (Metcalfe-KY).

Dry Sand-U.S. military, coordinating data training on another frequency
with Bill Hawk, at 1935 (Metcalfe-KY).

A76-Chinese military, working MO1, ALE at 1822 (PPA-Netherlands).
“Aircraft N21NE”-Gulfstream G-V bizjet, quick radio check with (sounded
like) Gulfstream Radio, at 1815 (Metcalfe-KY).

AATl-Israeli Air Force, ALE sounding at 1857 (PPA-Netherlands).
RGI-Saudi Arabian military, calling JDI, ALE at 0049. WWLNNN-USN
MARS station NNNOWWL, NC, ALE sounding at 0503. KGD34NCC-
SHARES net control, VA, ALE sounding at 2359 (Boender-Netherlands).
NMF-USCG, Boston, MA, FAX weather chart at 2114 (Boender-Netherlands).
JDN-Saudi Arabian Air Force, calling RGN, also on 12115, ALE at 2131
(Boender-Netherlands).

WUG 6-U.S. Army Corps of Engineers, MN, no joy calling WUG 7 (un-
known), at 1923 (Metcalfe-KY).

257-Russian Intelligence CW (M12), callup “257/1 4579 98" and 5-figure-
group message, at 1700. 257-M12, “257/1 8819 108" and 5-figure-group
message, CW at 1800. 257-M12, “257/1 7463 66" and 5-figure-group
message, CW at 1900 (MPJ-UK).

Unid-French military CW training (M51), coded drill messages in 5-letter
groups, at 2130 (Metcalfe-KY).

466-Unknown agency, numbers in English (E11), callup 466/31 and
5-figure-group message, at 1045 (MPJ-UK).

PPE-Brazilian Observatorio Nacional, standard time ticks (“Hora Legal
Brasileira”) and voice announcements, no reception time given (Fotios
Padazopulos-Greece).

9V-SU-Silkair A320, flight MI0509, HFDL log-on with Krasnoyarsk, Russia,
at 2016. VP-BJH-Nordwind Airlines A320, flight RA1952, HFDL log-on at
2017. B-5129-China Southern Airlines B737, flight CZ6185, HFDL position
at 2017 (MPJ-UK).

WGY912-FEMA Mt. Weather Emergency Assistance Center, VA, ALE text
message (as FCSFEM2), and voice phone patch with WGY905 (ALE call
FR5FEM), FEMA Region 5, IL, at 1513 (Metcalfe-KY).

Unid-Probable Chinese military, 4+4 data modem idler in LSB, then messages
in 4-number groups, similar on 10413, at 1038 (Eddy Waters-Australia).
124-M12, callup “124/1 2425 62" and 5-figure-group message, CW at
1830 (MPJ-UK).

959-E11aq, callup 959/30 and 5-figure-group message, at 1710 (MPJ-UK).
CAOFEMO01-FEMA Caribbean Area Office, PR, also on 12216, ALE
sounding at 0455 (Boender-Netherlands).

Unid-Cu%an hybrid mode numbers (HMO1), alternating machine voice and
data transfers, AM at 1045 (Agnelli-FL).

Unid-Russian Polytone (XPA), MFSK-20 sequential tone message decoded
to “173 173 173 000,” then “03621 00001 00000 10140,” at 1750
(MPJ-UK).

“D”-Russian Navy CW cluster beacon (MX), slow CW ID at 0024 (Filippi-
NJ).

Unknown-Ground station with selcal CM-BS, then voice in Portuguese, at
1142 (PPA-Netherlands).

VMC-Australian BOM, Charleville, FAX Indian Ocean chart, at 1918 (PPA-
Netherlands).

99910-Egyptian MFA, Cairo, working 11105, Rome, at 1820 (PPA-
Netherlands).

PDI(;I?-Germcn Weather Office, Pinneberg, RTTY ID at 1710 (PPA-Nether-
lands).

“B-3-Y”-Unknown NATO trigraph, passing tracking data in German-
accented English to “M-0-S,” at 1906 (PPA-Netherlands).
KVM70-NOAA, Hl, FAX streamline and surface andlysis charts, at 1206
(Filippi-NJ). GYA-UK Royal Navy, Northwood, FAX forecast chart at 1718
(PPA-Netherlands).

STAT21-Tunisian Interior Ministry, working TUN, also on 16285.0, ALE at
1236 (Boender-Netherlands).

A97-Unknown Chinese net, calling LO6, ALE at 1617 (Boender-Netherlands).
Unid-Rebroadcast of RAF Volmet, weather for global destinations from a
fast-talking computer “female,” at 0647 (Waters-Australia) [Probably a
temporary transmission for a military exercise in Canada. - Hugh]
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11175.0

11205.0

11215.0
11226.0
11354.0

11360.0

11435.0
11494.0

11635.0
12110.0

12209.0
12218.0

12365.0

12577.0

12590.0
12613.0

12789.9
12843.0
13019.0
13101.0
13303.0
13369.0
13564.0
13722.0
13918.0
13927.0

14378.0
14396.5

14452.5
14484.0

14518.0
15867.0
16283.6
16330.0
16332.0

16809.0
16986.0

18273.0
18581.0

20167.0
21928.0
27781.25
28226.0

Offutt-USAF HF-GCS, NE, patching unknown E-6B to orderwire controller,
at 1905 (Stern-FL). Sofa Bed-U.S. military, called Mainsail, then patch to
Ten Spot (Offutt AFB, NE), at 2136 (Jeff Haverlah-TX). Reach 776-USAF
Air Mobility Command transport, HF-GCS patch via Mainsail station to Red
River, at 2244 (Metcalfe-KY).

Tascomm-UK Terrestrial Air-Sea Communications, passing Akrotiri (Cyprus)
rvezther to Ascot 3240, an RAF transport, at 1334 (MDMonitor-Nether-
ands).

400001-Unknown Mauritanian net, calling 400004, ALE, at 1834 (Boender-
Netherlands).

JTY-USAF, Yokota, Japan, ALE sounding at 1924 (Boender-Netherlands).
52851-Russian Navy AN-26 transport, no joy calling Priboj (Central Sector,
Moscow) in Russian, then raises Kraket (Western Sector, Kaliningrad), at
1105 (MDMonitor-Netherlands).

Korsar-Russian Air Force, Pskov, radio checks in Russian with Polis (Oren-
burg), Proselok (Bryansk), Davlenie (Taganrog), and Klarnetist (Tver), at
1200. Korsar, flight following with 85041, a TU-154M transport, at 1657
(MDMoniior—NeiﬁeHond ).

938-M12, callup “938/1 2355 63" and 5-figure-group message, CW at
1830 (MPJ-UK).

N15-USCG HC-144 Ocean Sentry, COTHEN ALE sounding, at 0531
(Boender-Netherlands).

HMO1, machine voice and digital, AM at 1830 (Agnelli-FL).

|201dO—Turkish Red Crescent, calling 4014, ALE at 1257 (Boender-Nether-
ands).

8341-Turkish Civil Defense, ALE sounding at 0455 (Boender-Netherlands).
991-M12, callup “991/1 7783 73" and 5-figure-group message, CW at
1520 (MPJ-UK).

VMC-BOM, Charleville, maritime weather observations and ID as “VMC
Australia East;” then gave frequencies for VMW (Australia West, Wiluna),
which was then weak on 12362, at 1133 (Filippi-NJ).
563948000-Singapore flag oil tanker Savannah (S6AK), DSC safety fest
with Ankara, Turiey, at 1959 (MPJ-UK).

KLB-ShipCom, WA, CW ID in Sitor-A marker, at 1309 (Filippi-NJ).
XSQ-Guangzhou Radio, China, CW ID in Sitor-A marker, at 1210 (Filippi-
NJ).

NMG-USCG, New Orleans, FAX 24-hour surface forecast chart for Carib-
bean, at 1315 (Filippi-NJ).

HLO-Seoul Radio, Republic of Korea, CW marker with listening frequencies,
at 1222 (Filippi-NJ).

HEB43-Globalink Berne Radio, Switzerland, Pactor-lll idler and CW ID, at
1030 (MPJ-UK).

GWPWRM:-Brazilian Navy frigate Rademaker (F49), calling GWP, ALE at
0015 (Filippi-NJ).

OD-MEB-Middle East Airlines A330, flight MEO223, HFDL position for
Canarias, at 1637 (MPJ-UK).

314-M12, callup “314/1 1604 117" and 5-figure-group message, CW at
2100 (MPJ-UK).

GNK-KC9GNK “Hifer” beacon, W1, CW ID at 0043 (Filippi-NJ).
985-E114q, callup 985/10 and 5-figure-group message, at 1400 (MPJ-UK).
991-M12, callup “991/1 2917 219" and 5-figure-group message, CW at
1500 (MPJ-UK).

AFA5RS-USAF MARS, radio check with King 79, an HC-130P, at 2047
(Stern-FL).

349-E07a, null-message callup 349/00, AM at 1900 (MPJ-UK).
KAG69-U.S. Federal Bureau of Investigation, CO, SHARES net with KGG83A
(FBI, VA), and control station NCS012, at 1530 (Metcalfe-KY).
CIW63T-Canadian Forces Affiliate Radio System, radio checks with CIW516
and CIW321 at 1610 (Metcalfe-KY).

Head Master-U.S. military, large exercise with WGY 911 (Fema Region
1, MA), Looking Glass (probable airborne command post), Desert Eagle
(U.S. Army MARS, AZ), and many other Army MARS stations, at 1600
(MDMonitor-MD).

986-E114q, callup 986/10 and 5-figure-group message, at 1810. 988-E11q,
callup 988/10 and message in 5-figure groups, also at 1810 (MPJ-UK).
NO3-USCG HC-144A, ccﬁ“ng LNT (Camslant), COTHEN ALE at 0051
(Boender-Netherlands).

KWV71-U.S. Department of State, Ankara, Turkey embassy, calling KGA29,
unknown, ALE at 0617 (Boender-Netherlands).

161-Poss Chinese military or government, working 162, ALE at 1109 (MPJ-
UK).

“C”-Russian Navy CW cluster beacon (MX), Moscow, repeating ID at 1414
(MPJ-UK).

WLO-ShipCom, AL, CW ID in Sitor-A marker, at 1213 (Filippi-NJ).
CTP-Portuguese Navy, Oeiras, short RTTY NAWS markers with single-tone
idle in between, at 2109 (Metcalfe-KY).

Unid-Russian infelligence or MFA, FSK message number 002, at 1530
(MPJ-UK).

MXHN-Probable Chinese military, call to VWXR and message in 4-figure
groups, in a format resembling M89, but sent with 4+4 moc?em in LSB, at
0640 (Waters-Australia).

Baked Pie-U.S. military, calling Goal Post, then working Trident, at 2308
(MDMonitor-MD).

“16"-HFDL ground station, Agana, Guam, some weak squitters copied, at
2346 (Hugh Stegman-CA).

Unid-UK Citizen’s Band channel 19, many operators in FM, at 1600 (Homuth-
UK).

PY2RFF/B-Amateur propagation beacon, Sao Paolo, Brazil, CW ID and
grid square (GG67al), at 2343 (Filippi-NJ).



DIGITAL MODES ON HF

Ithough officially disbanded by Presi-
dential Order in July 2012, the National
Communications System (NCS) and
elements, such as the SHARES (Shared Re-
sources High Frequency Radio Program) and
telecommunications NS/EP (National Security
& Emergency Preparedness) networks, continue
to be heard on the shortwave bands using digital
systems.

AT&T and NS/EP Stations

The May 2010 edition of this column first
covered the activities of these MIL-188-141A
ALE (Automatic Link Establishment) equipped
stations operating from strategic (major tele-
phone switching center) locations around the
count