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More harmonics
This space is usually filled with a timely article

from Greg, KB2CQE, President of PCARA. This month
your editor is standing in because, at the time of
writing, Greg had his hands full and Vice-President Joe,
WA2MCR was traveling.

The reason for our President�s absence from page
one is that on Friday February 27, Greg became a father
for the second time. Greg�s new son arrived at
10:47 a.m. and weighed in at 8 pounds. XYL Mary and
the new junior op are both doing fine. First harmonic
Sarah is waiting at home for her little brother.

Congratulations Greg! Now all you need do is
prepare your HF station for those middle of the night
feeds... there�s good DX to be had when everyone else
is asleep, the timebase buzz from the TV is off and the
low frequency bands are humming! And if the iono-
sphere doesn�t cooperate, you can always make a call to
Europe via IRLP. (P.S. for a relaxing, rhythmic sound
that will put any harmonic to sleep, try tuning to CHU-
Canada on 3330 or 7335 kHz for the �Temps Universel
Coordonné�.)

March WX Forecast: Winter only has a few
more weeks to run, the snow is melting and the
hamfest calendar is springing back to life.

Your editor has been suffering from withdrawal

symptoms ever since Poughkeepsie�s Ham Central store
closed its doors in 2003. With no convenient amateur
radio outlet nearby, hamfests are now my only opportu-
nity to �kick the tires� on new radio equipment and old
boat anchors. Perhaps you prefer to purchase your new
equipment via the Internet and bid for second hand
items on eBay... but I like to know who I�m dealing with
and see exactly what I�m paying for.

With that in mind, PCARA will have a club table
at the Orange County ARC Spring Hamfest on Sunday
March 14, at Temple Hill School in New Windsor. Come
along and meet some friendly people! Bring your
second-hand junk highly desirable, previously-owned
equipment and put it up for sale on the club table. If
you are successful, a small contribution to PCARA funds
would be appreciated by our treasurer Mike, N2HTT.

Hope to see you at the March 7 meeting.

� 73 de Malcolm, NM9J
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End of an era � N2CBH

This past week I decided to dismantle my shack �
a set up that has been a work in progress for at least 15
years. My shack has consisted of a table with a home-
made shelf in the basement. The need for additional
space for my home-operated business has forced me to
rethink my operating position. I have a back-up operat-
ing position in a spare upstairs bedroom. The plan is to
expand this into the main operating position. I am
going to chronicle some of the dismantling, decision-
making and construction of my new shack. This may
take a few issues. I am going to start with what to keep,
what to scrap, and what to make better.

As the photo of my existing shack shows, I like the
old stuff. My shack consists mostly of gear that was
made anywhere from the World War II era to today.
Some of these old rigs are my most prized possessions
� not because of their intrinsic value but because of
the joy they have brought from operating, and the new
friends I was introduced to in the course of their
operation. For example, I wouldn�t know WA2EWP or
WA2ZOA if it weren�t for my interest in those old boat
anchors. Don and Gerry are avid AM operators and I
got to know both of them because of my interest in
amplitude modulation. Then there is Irb, W2VJZ and
Tim, WA2HLR (pronounced �WA2H yell-ar). These two
hams are long distance friends who share the same
interest in AM. My love affair with Drake equipment is
evident too. A 4-line transmitter, receiver, and tuner are
my main station.  A Drake 2B receiver and Q multiplier
for casual listening are connected to my Johnson Viking
TX as an AM receiver. That�s right; at one time there

was a transmitter, receiver and changeover relay! There
was no such thing as a transceiver back in the 40s and
50s.

Not pictured is a Drake L-4B amplifier. Some day I
hope to have the entire Drake line hooked together.
I have some Heath stuff too � a scope, a keyer, and a
completely solid state rig that says Heathkit on it but
was really made by Yaesu. This is actually upstairs
already.

Military surplus gear is in evidence too. I was
really never a big collector of military stuff but I have a
few interesting pieces that will find a home in the
ultimate shack. Not pictured are a BC-312 receiver
which I discussed in a previous article and a couple of
ARC-5 receivers. Ah, the ARC-5, there is another article
waiting to be written. I don�t use the military radios
much but they are a link to the past, deserving a special
place in anyone�s shack. I have a J37 key which I use
occasionally. The J37 is a military practice key that is
pre WWII. I have a Kenwood TS-530SP too. As you can
see, I have no room left! I really have too much stuff
but the disease is in the advanced stage and I can�t
seem to part with anything anymore.

My plan is to mothball some of the older gear for
the time being. The Drakes, Johnson Viking, and
military stuff will be cleaned, bagged, and boxed for
storage. I will set up the Kenwood and the Heathkit
SB-1400 (Yaesu clone) in the upstairs shack. A system
of switching and a few other odds and ends will com-
plete this setup. We are planning a move in the not too
distant future and then I hope to build the ultimate
shack with all of this junk plugged in, grounded, and
connected to an antenna. That will have to wait. Right
now, I am going to set up a basic operating position so
that I can get on the air, have a back-up, and be com-
fortable too.

I will start with some basics. Grounding is a good
place to begin. I will run a ground bus across the back
of the cabinet that will house the gear. This will be
connected to a #4 wire which will run down to the
basement to a cold water ground. Each piece of equip-
ment will have a ground wire connected between it and
this ground bus. A number 12 or 14 copper wire is
sufficient for this. Before actually connecting the gear
to the ground I will test for chassis leakage of AC. This
is something that everyone should do with a rig that

Bob, N2CBH is moving this fine collection of equipment out
of his basement. A Drake Model 2-B receiver is on top, with
Drake T-4 and R-4 separates on the lower level.

Faulty capacitor in the AC power filter can cause
leakage to chassis.
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plugs into the wall. Over time, capacitors meant to
prevent RF from entering on the power line can become
leaky and allow copious amounts of AC current to flow
on the chassis and through you if you get between
chassis and ground. Replace bad components first.

To check for leakage I will use a multimeter
capable of measuring AC voltage and current. A simple
procedure is to connect an AC voltmeter between your
rig and ground with the rig isolated from the work
bench with a rubber mat. Next, I will plug the rig into
commercial power and monitor the voltage. The rig
needn�t be turned on for this test. If I see an appreciable
amount of voltage I will need to investigate the rig
further. If I didn�t have a voltmeter I could use an
ordinary light bulb connected between rig and ground.
If the bulb lights at all, this means trouble.

Another safety tip is to never connect a leaky piece
of equipment to a ground bus as it can cause currents
to flow through the ground up and into other gear if
the cold water ground becomes disconnected. Another
problem it can cause is electrolysis of your cold water
pipe entering the house. Well owners  � beware that
the cold water pipe entering your home may be isolated
from ground as many well contractors now use plastic
pipe for entry into the home. You will need to find
another ground point such as a rod driven into the soil
outside.

Next, a grounded outlet strip capable of handling
15 amperes will be attached along the back of the
cabinet as well. The next thing I will consider is equip-
ment placement. I will use the Heath solid state rig
most, so it will be placed on the counter dead front and
center. Next to it will be the Kenwood TS-530 as a
back-up rig. The antenna connections for these rigs will

Rear view of Bob, N2CBH�s basement shack, showing power
and antenna connections.

go to a B&W antenna switch mounted to the shelf
above the rigs. I will connect the output of the switch to
a Daiwa power/SWR meter.

The Heathkit keyer will be connected to the Heath
rig for CW operation. That will be the shack in essence.
Oh yeah, 2 meters and 440, I almost forgot. I have a
little Yaesu FT-817 which I plan to use for backpacking.
I will use this for VHF and UHF until I get an antenna
line into the shack.

I am just about all set except for my HF antenna.
The line for my antenna is already run up to the back-
up shack so I need only connect it to the power meter.
You might be saying � OK Bob, what about a tuner?
My tuner is out in the back yard at the feed point to my
antenna. I will use a small 12V DC supply to power it
and the Yaesu FT-817. Antenna line lightning ground
protection is done outside the house. A ground lug
transmission line feedthrough is connected to a ground
rod driven into the earth just before the point of entry
to the house. This is very important. Damage to equip-
ment, yourself and your house are avoided by proper
use of a lightning ground.

I plan to start tearing things apart next week. I
will take a few pictures and share the progress in the
next installment.

- de Bob, N2CBH

The (semi) new ham
experience � KC2JDL

First, my apologies. This installment has been
much delayed, and I�m reluctant to say by how much.
As a former student of thermodynamics, I am a firm
believer in the overarching power of entropy � the
tendency of the universe to move in the direction of
disorder. And that�s what happened to me. Over the
past umpty months, wife, kids, dog, home, work and
many other factors that I had to take care of, kept me
from doing what I would have preferred to do.

Having said all of this, I�ve learned my lesson
about over-promising, and will only go so far as to
promise that you�ll continue to see this column from
time to time.

Opportunities and Threats
The most exciting change in hamming for me right

now is the possibility that the Amateur Radio Service
(ARS) will be restructured, opening up more of HF to
those (like myself) who have not yet passed the Ele-
ment 1 Morse Code exam (and with my inability to get
past a certain point, I may never qualify).

While this change in amateur radio, if it ever does
happen, is perhaps still a few years away, I think it will
do wonders to revitalize the service. At the same time, I

http://status.irlp.net
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Teletypewriter, also known as
TTY, Teletype or Teleprinter.
(Teletype is a trademark of the
Teletype Corporation. Teleprinter
is a trademark of ITT-Creed.)

hope that internal monitoring by our fellow hams will
make sure that amateur radio does not degrade into CB
� which is one of the pitfalls in opening up HF more
widely.

But the biggest threat to amateur radio right now,
at least as far as I�m concerned, is broadband over
power line (BPL). Communications companies are
looking to superimpose data communications on power
delivery, by injecting high frequency data signals (also
known as power line carrier or PLC) on top of the
normal 60 Hz electric power frequency. The FCC has
enthusiastically embraced this new technology, which
they say will provide Internet connectivity to the
currently unconnected masses (who are generally
unconnected because of financial rather than access
issues). These data signals cause significant interfer-
ence on the HF and VHF frequencies used by radio
amateurs. Even FEMA has come out against BPL, saying
that it could �severely impair FEMA�s mission-essential
HF radio operations in areas serviced by BPL technol-
ogy.�

While we�ve seen no BPL action around here so
far, I would not be surprised if Con Edison, which owns
the electricity distribution network, doesn�t make a play
into this arena in the near future � especially in the
New York City market, where the cost of additional
wiring can be prohibitive.

ARRL has taken a vocal stand against BPL � keep
watching the ARRL web site for updates on this battle.

Digital Modes � RTTY
I had promised a while back to provide some

information on digital communication modes, particu-
larly PSK31. Here goes...

Digital has been an important part of radio com-
munications since the beginning � in fact, when radio
was in its infancy, digital was all there was. The digital
mode, of course, was continuous wave or CW, using
Morse Code as the vehicle. Back then, Morse was
generated manually, by making and breaking a circuit.
Even as voice (phone) communications became more
common, a more automated form of digital communi-

cation, radio teletype
or RTTY, was also
available.

RTTY uses a 5
bit code, which only
allows for 32 charac-
ters (however, a
�trick� is employed to
get another 32
characters in and
out). Aside from a
transceiver, RTTY
requires a keyboard, a
printer, and a modem

(or an old teletype machine with the proper interface)
to translate the data to and from the digital audio
signal.

Many of the software packages used for PSK31
can be used to encode and decode RTTY, too, but I�m
getting ahead of myself.

PSK31 � The Current �Hot� Digital Mode
Rather than review all the other digital modes, I�m

going to skip ahead to PSK31.  A basic background on
the various digital modes can be found in the ARRL
Operating Manual.

PSK31 was developed in concept and in applica-
tion by radio amateurs. Transmissions can approach 50
words per minute and are generally clear, even though
the mode has no error-correcting algorithm built in. It
has been widely accepted by hams for casual communi-
cations.

So what does PSK31 stand for, anyway?  The
acronym expanded gives us Phase Shift Keying, 31
Baud. Oh, boy, here�s a can of worms! In summary, PSK
digital transmissions are based on varying the phase of
the signal.  See http://whatis.techtarget.com/defini-
tion/0,,sid9_gci213937,00.html for a little more infor-
mation, if you�re a masochist. (And for the really
masochistic, apropos of nothing, there is also FSK, or
frequency shift keying, which is explained at http://
searchnetworking.techtarget.com/sDefinition/
0,,sid7_gci213936,00.html.)

The 31 in PSK31 refers to the transmission speed,
but it also means that the bandwidth of the signal is a
pretty narrow 31 Hz. In practical terms, the narrow
bandwidth of the PSK31 signal allows it to be found
and discriminated from other signals in crowded digital
bands.

Wire Me Up!
PSK31 requires that your transceiver be interfaced

with your PC, through its soundcard, which acts as the
modem.  There are many computer programs that can
be downloaded to help fine tune the incoming signals
and decipher and display them in plain text on the
computer screen. Digipan (http://www.digipan.net/
download/) is one popular program; WinPSKse (http:/
/www.winpskse.com) is another � all are free for
download, and there are many others.

It is generally easy to connect the audio output of
the rig to the soundcard to decipher incoming signals,
with a simple patch cable. It is not always as simple to
connect the output from the computer to the rig,
especially if you want the computer to be able to
automatically switch your rig from RX to TX. Luckily,
enterprising persons are marketing reasonably priced
cables and connectors for specific rigs. One company,
Bux Comm, sells complete cable assemblies for many
rigs for about $40, and kits requiring assembly for a bit

http://whatis.techtarget.com/definition/0%2c%2csid9_gci213937%2c00.html
http://whatis.techtarget.com/definition/0%2c%2csid9_gci213937%2c00.html
http://searchnetworking.techtarget.com/sDefinition/0%2c%2csid7_gci213936%2c00.html.
http://searchnetworking.techtarget.com/sDefinition/0%2c%2csid7_gci213936%2c00.html.
http://searchnetworking.techtarget.com/sDefinition/0%2c%2csid7_gci213936%2c00.html.
http://www.digipan.net/download/
http://www.digipan.net/download/
http://www.winpskse.com
http://www.winpskse.com
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Bux Comm�s Rascal GLX sound
card to transceiver interface.

Screen shot of WinPSKse software for PSK31

Close-up of WinPSKse waterfall display

less money (http://
www.packetradio.com/
rascalmkv.htm). I�m
sure there are others
out there doing the
same.

If you are more
adventurous, you
should be able to find
schematics of the
PSK31 cable and
interface require-
ments for your rig
through a fairly easy
Internet search.

So Now I�ve Got It Hooked Up, What�s Next?
OK, let�s assume you�ve downloaded and installed

the software, and made or bought the interface cable to
connect your rig and computer.  Let�s take a look at
what you�ll see on the screen, in this case, using
WinPSKse.

While there are differences among programs, you
typically see a number of blocks where the incoming
and outgoing text messages are shown (these are the
two text blocks in the upper half of the screenshot).

There is also a block (in the bottom half of the
screenshot) where active PSK31 communications
within the current tuning range can be located.

The �waterfall display� shows tracks where the
input signal strength is highest � in this case the tracks
shift from the background blue to yellow.  Using the
mouse, you can select the �track� to communicate with.

From here, you just carry out your QSO by typing
and reading.  Depending on the software, you can have
it automatically transmit your call sign every 10 min-

utes during the QSO, access prepared text files for
�upload�, or take advantage of other program-specific
features.

Where to Find PSK31
There aren�t any formal frequency allocations for

PSK31 communications � they are part of the band
allocations for data communications.  However, you
might have some luck with these frequencies as a
starting point:

160 m   1.838 MHz
  80 m   3.580 MHz
  40 m   7.035 MHz
  30 m 10.140 MHz
  20 m 14.070 MHz
  17 m 18.100 MHz
  15 m 21.080 MHz
  10 m 28.120 MHz
    6 m 50.290 MHz
    2 m         144.144 MHz
1.25 m        222.07  MHz
 70 cm        432.2     MHz
 33 cm        909        MHz

Want to Know More?
The ARRL�s PSK31 resource page can be found at

http://www.arrl.org/tis/info/psk31.html. The �Official�
PSK31 Homepage is at http://aintel.bi.ehu.es/
psk31.html, while the PSK31 Information Page is at
http://www.psk31.com. Each of these web pages has
links to others, and a simple Google search on �PSK31�
will yield hundreds of hits.

Weasel Words
My mention of any commercial or non-commercial

product does not imply my endorsement or anything
else.

As always, I welcome your
questions or comments (pro and
con).  And if there�s a topic that
you�d like to see covered or a ques-
tion that you�d like to have an-
swered, let me know � send an e-
mail to kc2jdl @ arrl.net.

� 73 de KC2JDL, Bruce

http://www.packetradio.com/rascalmkv.htm
http://www.packetradio.com/rascalmkv.htm
http://www.packetradio.com/rascalmkv.htm
http://www.arrl.org/tis/info/psk31.html
http://aintel.bi.ehu.es/psk31.html
http://aintel.bi.ehu.es/psk31.html
http://www.psk31.com
http://status.irlp.net
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GMT or UTC?
How do you set a sked or record time in your log?

If you don�t use local time, do you use GMT or UTC?
GMT stands for Greenwich Mean Time. It was

the need to find longitude of ships at sea that led to the
founding in 1675 of the Royal Observatory at Green-
wich, just outside London. In the 18th century, John
Harrison developed clocks that would keep precise time
aboard ship and allow accurate navigation. In 1766,
Britain�s Astronomer Royal published the first Nautical
Almanac, based on the meridian at Greenwich, with
longitude measured east and west of zero degrees. A
master clock was built at the Greenwich Observatory in
1852 to control railway station clocks via electric
telegraph.

The International Meridian Conference of 1884
chose Greenwich as the world�s prime meridian, and
defined the fundamental unit of time as a mean solar
day, beginning at mean midnight on the Greenwich
meridian and divided into 24 hours. Because of varia-
tions in the Earth�s rotation and its elliptical orbit
around the sun, the length of each day varies and it is
necessary to average out these variations over the year
� hence the use of �mean (=average) solar day� and
Greenwich Mean Time. In practice, time was measured
by the transit of stars across the Greenwich Meridian
rather than by motion of the sun � stars could be
tracked more accurately.

Over the next forty years, countries around the
world adopted the international time zone system,
where standard time in each zone differs from GMT by
an integral number of hours, depending on longitude.
Eastern Standard Time is 5 hours behind GMT (-5h).

In 1928, the International Astronomical Union
recommended that GMT should be known as Univer-
sal Time. The name was chosen to highlight its
stature as an international standard, rather than the
time at a single location. Universal Time was originally

defined based on star observations and the length of
the year in 1900, so as to agree with mean solar time at
Greenwich. When Universal Time is corrected for polar
motion perturbations it is known as UT1, and when
smoothed for seasonal fluctuations as UT2.

As mechanical clocks improved in accuracy, to be
followed by electronic clocks with quartz crystal oscilla-
tors, then by clocks based on the energy transition of
cesium atoms, it became clear that the wobbly rotation
of a slowing earth is no basis for accurate scientific
measurement. The second had been defined in 1960 as
1/31,556,925.9747 of the year 1900 � but in 1967 the
second was redefined as 9,192,631,770 cycles of
radiation corresponding to transitions between two
energy levels of the cesium-133 atom. (That�s a micro-
wave frequency of 9.192 GHz.) The frequency of the
cesium reference was measured relative to astronomical
time by the National Physical Laboratory in England
and the U.S. Naval Observatory. Their efforts to harmo-
nize atomic clocks in both countries and to tie-in with
civil time led to the concept of a coordinated time scale.
This was culminated in 1972 by the international
adoption of Coordinated Universal Time, with
atomic clocks in multiple countries contributing data to
the international scale.

Nowadays we have three different time schemes
to choose from. Universal Time (UT) is measured by
the Earth�s rotation, but we no longer use it for every-
day timekeeping. International Atomic Time (TAI)
is not linked to the earth�s rotation, but defined purely
by the resonant frequency of cesium atoms. It has been

The Royal Observatory at Greenwich stands on a hill
overlooking the River Thames. The red time ball on top of
the Old Observatory building has dropped at 1:00 p.m.
every day since 1833.

International Time Zone system divides the Earth into 24
zones, each centered on a multiple of 15 degrees of
longitude. PST=Pacific Standard Time, EST=Eastern
Standard Time. CET=Central European Time.
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slowly drifting
away from UT
since the
original
synchroniza-
tion in 1958.
The new
standard for
civil time � as
used by ships
and aircraft �

is a compromise between UT and TAI. Coordinated
Universal Time (UTC) is derived from atomic time
but needs an occasional correction to keep pace with
UT1 � based on astronomical observations of the
slowing earth�s rotation. These corrections take the
form of a leap second added to UTC, usually at
midnight on the 1st of January or the 1st of July. See
http://www.bipm.org/en/scientific/tai/
time_server.html for the current difference between
UTC and TAI.

Why is International Atomic Time called TAI and
Coordinated Universal Time known as UTC? Interna-
tional Atomic Time has been generated from worldwide
measurements of cooperating establishments since
1972 by the Bureau International de l�Heure (BIH) now
the Bureau International des Poids et Mesures or BIPM,
located in the Paris suburbs. An international organiza-
tion located in France can use a French name � in this
case Temps Atomique International, abbreviated to TAI.
The term UTC was introduced by BIH as a �language-
independent international abbreviation�, neither
English nor French, meaning both Coordinated Univer-
sal Time and Temps Universel Coordonné.

Coming back to my original question, should we
use GMT or UTC for schedules and logbook entries?
Worldwide standard time broadcasts are based on UTC
� for example radio station WWV announces the time
as �19 hours 44 minutes Coordinated Universal Time�.
But GMT is the old term for Universal Time, and
Universal Time is never allowed to drift more than 0.9
second away from UTC. The BBC World Service still
announces time checks as �19 hours Greenwich Mean
Time� and the hourly radio time signal in Britain is
known as the �Greenwich pips�. Bearing in mind the
�language independent� nature of the UTC abbreviation
and all the history involved with Greenwich, I�m
sticking with good old GMT. Don�t mind me if I�m 0.9
second late.

- Malcolm, NM9J
French footnote: At that International Conference
held in Washington DC in 1884, 22 nations voted in
favor of adopting Greenwich as the prime meridian.
San Domingo voted against while Brazil and France
abstained. Plus ça change, plus c�est la même chose (the
more things change, the more they stay the same).

Agilent 5071A cesium primary frequency
standard as used today at the U.S. Naval
Observatory.

Twisted photons
There�s a fascinating article in the February issue

of Network Magazine describing recent progress in the
field of Quantum Cryptography.

One of the problems of transmitting information
securely is to ensure that the encryption key used at the
TX to encode data must be communicated to the
receiving end of the link without anybody else inter-
cepting the key. The link becomes even more secure if
the encryption key can be changed on a regular basis.

Unfortunately, conventional means of transmitting
the encryption key are subject to eavesdropping� mail
can be opened, radio waves can be intercepted, phone
wires can be tapped and e-mail can be bugged.

The field of quantum cryptography makes use of a
new technique � photons that are apparently in two
places at once and able to generate the same random
numbers at both ends of a link!

This property is known as �entanglement�, origi-
nally named verschränkung by Schrödinger, and de-
scribed by Einstein as �spooky action at a distance�. If
two photons are emitted simultaneously by the same
atom in different directions they are �entangled�.
Determining the polarization of one photon immedi-
ately affects the polarization of the other � no matter
how far apart they are.

These entangled photons can be used to generate
encryption keys � and to detect whether the key has
been intercepted. At the end of 2003 two companies
introduced commercial equipment for quantum key
distribution. �id Quantique� is a spin-off company of the
University of Geneva. Their technique requires a
continuous fiber circuit without repeaters to transmit
individual photons. The principle has been demon-
strated at a wavelength of 1550 nm (near infrared)
over a 67 kilometer fiber optic circuit passing under
Lake Geneva. Meanwhile MagiQ Technologies of New
York introduced their own Navajo Secure Gateway,
supporting secure key exchange at distances up to 120
km. Any attempt to observe, read or copy the encryp-
tion key changes it. MagiQ�s equipment automatically
detects the change and notifies all parties that the key
has been compromised.

Going beyond fiber optic circuits, it may be
possible to transmit photons via orbiting satellites to
cover even longer distances.

Sending encryption keys through quantum en-
tanglement is sometimes called teleportation since
the keys apparently go from one place to another
without any intervening stages. If you think this sounds
like something out of Star Trek� you�re right! See the
following article from How Stuff Works to find out
why� http://travel.howstuffworks.com/
teleportation.htm. Now, who is going to be the first
person to have a DX QSO using entangled particles?

http://www.bipm.org/en/scientific/tai/time_server.html
http://www.bipm.org/en/scientific/tai/time_server.html
http://travel.howstuffworks.com/teleportation.htm
http://travel.howstuffworks.com/teleportation.htm
http://status.irlp.net
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RDS arrives a little late
Do you have an RDS receiver? You might already

have one and not know it! What�s more, there has been
a surge of RDS activity in the past
few months.

RDS (Radio Data System) is a
way to send text information over an
FM broadcast. The U.S. variant of
RDS is officially known as RBDS
(Radio Broadcast Data System),
though U.S. receivers are still marked
with the RDS logo.

RDS began in Europe with tests in the early
1980s, an EBU standard published in 1984, and wide-
spread deployment from 1987-88 onward. The system
makes use of a 57 kHz subcarrier imposed on the
complex audio signal that modulates the 88-108 MHz
FM broadcast transmitter. The 57 kHz subcarrier is
synchronized with the 19 kHz stereo pilot tone and
phase modulated with RDS information at 1187.5 bits
per second, equal to the subcarrier frequency divided
by 48. The data encoding allows powerful error correc-
tion, which is somewhat of a necessity in the �rough
neighborhood� around 57 kHz during mobile reception.

 Basic features in the RDS data stream include:
Program Identification (PI), Program Service name
(PS), Program Type (PTY), Alternate Frequency list
(AF), Traffic Program identification (TP), Traffic
Announcement (TA) and Clock Time (CT).

Broadcast radio in Europe is a little different from
the United States. In Europe, there is more government
regulation of and strong links between government and
broadcasters. This political structure made it relatively
easy to introduce RDS in a uniform manner on most
FM transmissions. National networks of high power
transmitters carry the same program the length and
breadth of a country, so RDS� �Alternate Frequency list�
feature allows a car radio to switch automatically from
one network transmitter to another for best signal
strength during a long journey. The �Traffic Announce-
ment� feature even allows listening to be interrupted by

urgent traffic news from a local station.
RDS had a shaky start in the U.S.A. The European

Broadcasters� RDS standard was modified to accommo-
date U.S. requirements and released as RBDS in 1992-
93. One of the differences between Europe and the
U.S.A. is in the �Program Type� (PTY) field. For ex-
ample, European program types 5, 6, 7 and 8 were
changed from �Education�, �Drama�, �Culture� and
�Science� to the more American �Rock�, �Classic rock�,
�Adult hits� and �Soft rock�. (Need I say more?)

Only a small proportion of U.S. FM stations
adopted RDS � by 1998 the number was a mere 700
FM stations out of approximately 5000, and I suspect
there has been significant slippage since  � for example,
local stations WHUD, WQXR and WBGO used to carry
RDS identification, but no longer. To some extent this
was a chicken and egg situation� there were very few
radios sold in the U.S.A. with RDS capabilities� so
there was little incentive for station owners to upgrade.
With so few transmitters using the system, receiver
manufacturers would leave the RDS feature off their
models intended for the U.S. market.

Things began to change a few years ago when
Cadillac became the first U.S. vehicle manufacturer to
offer RDS as standard equipment on a 1998 Seville.
During a 2002 business trip, I noticed that my GM
rental car (not a Cadillac) was displaying RDS station

Modulating signal applied to an FM transmitter showing
location of the 57 kHz RDS subcarrier, between the dual
sideband suppressed carrier stereo difference channel and the
optional 67 kHz FM-modulated SCA �storecasting� signal.

Radio Shack DX-398 (Sangean ATS-909) portable
SW/AM/FM receiver displays RDS Program Service name.

Onkyo T-4310R AM/FM stereo tuner includes RDS decoder
showing PS, RT, PTY, TP, AF, CT and Alert fields.
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data for a good proportion of the FM transmitters in the
Detroit area. That same year, five Los Angeles stations
belonging to Clear Channel Communications began
displaying enhanced RDS information using technology
from dMarc Networks. Each station was connected to
dMarc via the Internet and received song artist and title
information for adding to the RDS data stream. dMarc
can also include targeted advertising in the data it
supplies, though this may prove distracting for drivers.

In 2003, Clear Channel announced that it would
install Audemat-Aztec RDS generators at 192 of its
1200 FM stations in the top 50 markets across the
U.S.A. In addition to displaying the station name, the
Audemat-Aztec FMB-80 RDS encoder can be connected
to the station�s automation equipment to display
alternating information on the current artist and title.
Strictly speaking, this is an incorrect use of the �PS�
field in the RDS standard � the Program Service name
is supposed to be a static, 8-character field displaying
just the station name, e.g. �POWER105�.

Other broadcasters have also adopted RDS, with
Entercom deploying the technology at 60 of its stations.

Today, RDS receivers are standard or an option in
Lexus, BMW, Ford, Chrysler and Toyota vehicles. GM
estimates that half of its vehicles are shipping with RDS
receivers.

A quick tune around the 88-108 MHz spectrum in
our area during February showed a significant increase
in the number of FM stations carrying RDS information:

Freq Call PS name PTY  Owner
  92.3 WXRK WXRK ROCK  CBS/Infinity
  95.5 WPLJ-FM 95.5 WPLJ ADLT HIT  ABC/Disney
  97.1 WQHT HOT 97 TOP 40  Emmis
  98.7 WRKS 98.7 KISS-FM� R & B  Emmis
100.3 WHTZ Z100 artist/title TOP 40  Clear Channel
101.9 WQCD CD101.9� ADLT HIT  Emmis
102.7 WNEW-FM MIX 102.7 ****  CBS/Infinity
103.5 WKTU 103.5 KTU artist/tit TOP 40  Clear Channel
103.9 WFAS-FM WFAS-FM ADLT HIT  Cumulus
104.3 WAXQ Q 104.3 artist/title CLS ROCK Clear Channel
104.7 WPSK K-104.7 TOP 40  6 Johnson Rd
105.1 WWPR-FM POWER 105 artist/ti****  Clear Channel

Close-up of the Onkyo T-4310R display. When tuned to an
FM station carrying RDS, the frequency display changes
automatically to the station�s Program Service name (PS).
Some PS transmissions include additional alternating text
describing the station and title/artist information.

Depending on the capabilities of your RDS radio,
you may be able to tune automatically for a particular
program type (PTY), for an Alternative Frequency
carrying the same program or search for traffic infor-
mation. WWPR appears to be permanently transmitting
traffic information.

Why are station owners making the switch to RDS
after all these years? One explanation is that digital
satellite radio services such as Sirius, XM and DirecTV�s
Music Choice make title and artist information avail-
able already. They may also tell you the label, album
title and a web site to order it from! If terrestrial digital
radio ever takes off, we can expect even more compli-
mentary information to accompany the audio. So, this
new interest in RDS could be seen as the last gasp from
the owners of a fading format trying to modernize their
storefront � or as an ingenious way for the most
popular type of broadcast radio to brand its product
more effectively.

- Malcolm, NM9J

RDS Footnote: Ray, W2CH reports that during a
recent vacation in St. Lucia, he was able to pick up
VHF-FM stations from the nearby French island of
Martinique. Ray�s Radio Shack DX-398 portable showed
RDS PS names such as �ACTIF�,� SUD EST� (south
east), �R C I� (Radio Caraïbes International) and
�R F O� (Réseau France Outre-mer, Radio France Over-
seas). Ray also mentions that XYL Marylyn�s Monte
Carlo car radio is equipped with RDS and displays
information from suitable FM stations.

Hudson Division
Beacon

Do you receive the e-mail version of the ARRL
Hudson Division�s newsletter? The February 2004
edition was an interesting read, with an explanation
from Frank Fallon, N2FF of how the license restructur-
ing proposal came about and why N2FF and other
members of the ARRL Board feel it�s necessary.

If you do not receive the newsletter, then you will
first need to access the ARRL members� only web site.
After becoming a member you must edit your profile
and elect to receive bulletins from the Section Manager
and Director.  Here�s how.

Assuming you are already a member on the ARRL
site (http://www.arrl.org), from the �Members Only�
box click on �Member Data Page� and then under email
notification options set �Division/Section notices� to
YES. You will then receive the next bulletin when it is
sent out. Past Bulletins are available at http://
www.hudson.arrl.org

http://www.arrl.org
http://www.hudson.arrl.org
http://www.hudson.arrl.org
http://status.irlp.net


PCARA Update, March 2004, page 10
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Peekskill / Cortlandt
Amateur Radio Association
Mail: PCARA, PO Box 146, Crompond, NY 10517
E-Mail: w2nyw@arrl.net
Web site: http://www.pcara.org

PCARA Update Editor: Malcolm Pritchard, NM9J
E-mail: NM9J @ arrl.net
Newsletter contributions are always very welcome!

PCARA Information
PCARA is a Non-Profit Community Service Orga-
nization. PCARA meetings take place the first Sunday
of each month at 3:00 p.m. in Dining Room B of the
Hudson Valley Hospital Center, Route 202, Cortlandt
Manor, NY 10567. Drive round behind the main hospi-
tal building and enter from the rear (look for the
oxygen tanks). Talk-in is available on the 146.67
repeater.

PCARA Repeaters
W2NYW: 146.67  MHz -0.6, PL 156.7Hz
KB2CQE: 449.925MHz -5.0, PL 179.9Hz

(IRLP node: 4214)
N2CBH: 448.725MHz -5.0, PL 107.2Hz

PCARA Calendar
Sunday Mar 7: March meeting, HVHC, 3:00 P.M.
Sun Mar 14: Club table, Orange County ARC Hamfest.

Hamfests
Sat Mar 6: Splitrock ARA Hamfest, Parsippany PAL Building,
Smith Field, Rt 46 at Baldwin Rd, Parsippany NJ. 8:00 a.m.
Sat Mar 13: Cherryville Repeater Assn Hamfest, North
Hunterdon Regional High School, Rt 31, Clinton NJ. 8:00 a.m.
Sun Mar 14: Orange County ARC Hamfest, Temple Hill
School, 525 Union Ave., New Windsor, NY. 8:00 a.m. Club Table
Sat Apr 17: Roseland ARC Hamfest, West Orange NJ.
Sun Apr 18: Mt Beacon ARC Hamfest, Poughkeepsie.

VE Test Sessions
Mar 6: Split Rock ARA Hamfest, Parsippany PAL Building, Smith Field,
US Rt 46 at Baldwin Rd, Parsippany NJ. 9:00 a.m. Contact Sid
Markowitz, 973 724-2378.
Mar 7: Yonkers ARC, Yonkers Police Dept., 1st Precinct, E Grassy Sprain
Rd, 8:30 A.M. Contact: D. Calabrese, 914 667-0587.
Mar 8: Split Rock ARA, Hopatcong High School, Rm C-1, Hopatcong NJ.
7:00 p.m. Contact Sid Markowitz, 973 724-2378.
Mar 11: WECA, Fire Training Center, 2 Dana Rd., off Rt 9A, Valhalla NY
10595. 7:00 p.m. Preregister with Sanford Fried,
(914)273-2741.
Mar 15: Columbia Univ ARC, Watson Labs, 612 W 115th St. New York,
NY, 6:30 p.m. Contact Alan Crosswell, 212 854-3754.
Mar 16: W5YI VEC Pel Hams, Pelham Doronco Town House, 20 5th Ave,
Pelham NY. 7:30 p.m., Contact: Michael Cifferi, (914)738-5775.
Mar 19: Bergen ARA, Westwood Regional HS, 701 Ridgewood Rd,
Washington Township NJ. 7:00 P.M. Contact Donald Younger 201 265-
6583.

http://www.pcara.org
http://status.irlp.net

