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Investigating Radio’s Roots:
What Did Marconi Hear?

Guglielmo Marconi (1874-1937) at work in the wireless room of the yacht Electra.

The World’s Most
Heralded Radio Failure
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What Did Marconi Hear?

Page 4 - Educators and archivists have in-
grained in their minds the fact that Marconi
spanned the Atlantic with radio signalsin 1901.

For many, doubting Marconi's claim is techni-
cal heresy, but a few nagging details have
never been validated.

Planning Reliable Power Systems

Page 8 — At one time or another we have all
experienced a loss of electricity due to storms.
Here are some tips on backup power systems.

Audio Processing - Part 10

Page 10 — This month we help you see how
audio processing can help or hurt you, in obtain-
ing the best performance from your system.

WLW & VOA Honored

Page 26 — This summer, two historical mark-
ers were unveiled in Mason Ohio, to recall and
honor two of America’s most famous stations.
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Fall Is In The Air

As we go to press, the fall Show Season is already
underway. So many shows, so little time!

Of course, each one will lay its claim to being the
important convention/show to attend. The NAB Radio
Show in Philadelphia, the long running Madison
Broadcaster’s Clinic, many state association conven-
tions, as well as regional and national SBE conventions.
There is even an AES shoehorned in there.

While attendance at some of these has remained
strong, others have suffered from the sheer number of
shows, and the costs in getting there (which include
having someone available at home for those emergen-
cies). Many corporations have reduced travel budgets,
and in some cases either discourage attendance, or
actively tell their engineers not to go to some shows.

If it were just a matter of cost cutting in a difficult
time, it would be easier to understand this mentality.
But engineering seems an easy target for bean counters
— engineers are told to do more with less. Although
some SBE chapters have strong programs with manu-
facturers or reps displaying and discussing their prod-
ucts, serious continuing education, or even the oppor-
tunity to see, touch, and discuss new equipment seems
for many engineers to be more a dream than reality,

One recent trend that appears to be helping is the
“Road Show” concept. There are a couple of them
already making their way around the country. Larry
Bloomfield’s annual "Taste of NAB,” and the "Orban
Road Show” are but two of them. While there is
definitely a commercial aspect to these shows, they do
bring the technology a lot closer to the working
engineer,

What would you like to see in your area that would
enhance your skills? Let us know. In turn, we can help
the suppliers know better how to serve you. The address
is editor@radio-guide.com

Simian 1.5 makes your life easier. Its Windows-based
design is easy to use, and it keeps things running smoothly.

The new Simian includes additional production mode
capability, the ability to save different sessions of Simian
and launch them from different desktop icons, and more.

Simian is still the most feature-complete automation in the
industry and provides powerful, reliable automation for
stations in the US and around the world.

Test and try
before you buy.
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Radio History

What is This Thing Called Broadcasting
The World's Most Heralded Radio Failure

by Donald E. Kimberlin, NCE

[LANDIS, North Carolina - October 2003] Much
of today’s world is blithely ignorant about the origins of
the "wireless” devices that have such an impact on our
life and society. On the other hand, educators and
archivists have ingrained in their minds this “fact:”
Guglielmo Marconi spanned the Atlantic Ocean with
radio signals on December 12, 1901 at 12:30 PM
Atlantic Standard Time. Marconi told the world he
heard the Morse Code letter “S” transmitted from
Poldhu, on England’s Lizard peninsula, near Land’s
End.

That Marconi must have succeeded has long been
taken as an article of
faith and reinforced to
succeeding generations
by those presumed to
hold the truth of the
matter. Details are
widely published and
accepted, and the

claimed feat has been memorialized with monuments
and even commemorative stamps and coins. Indeed,
for many, doubting the veracity of Marconi’s claim is
technological heresy.
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Marconi (far left) on Newfoundland

WAS IT REALLY SO?

However, a few nagging details have never been
validated. First, no one who could be called an
impartial observer was present at the claimed feat. The
only other person at the receiver in Newfoundland was
George Kemp, Marconi’s close personal assistant of
several years. Second, Marconi himself could not state
with certainty just how the signals could have reached
the 2,100 miles across the Atlantic.

Furthermore, little was known then about radio
wave propagation. Details like frequency, power level
and antenna efficiency were not measurable at the
time, and no detailed drawings or specification docu-
ments exist from which to reconstruct such facts.

This article does not claim Marconi to be a hoax.
Indeed, Marconi probably did believe he heard the
Morse ”S” across the ocean. Still, there is now reason
to believe Marconi heard something similar, but not the
actual signal he wanted to hear.

EARLY DEVELOPMENTS

If it had not been for Marconi’s Irish mother, Annie
Jameson Marconi, radio and wireless likely would have
followed a different path. When young Marconi suc-
ceeded in 1895 by sending a meaningful signal over a
hilltop to his brother on the family estate in Bologna, it
was Annie Marconi who realized her precocious son
was onto something important. First, she sent her son
to the ltalian post office to offer his discovery.

However, in typical bureaucratic fashion, the teen-
aged Marconi got his first hard life lesson. Italian
government employees hit him with the same ques-
tions that have daunted innovators since time began:

“Who are you? What are your credentials¢ Who sent
you here? Why should we pay attention to you?” and so
on. They could well have kept matters to themselves,
pushing any development in typical bureaucratic fash-
ion.

When young Marconi described his reception to his
mother, she decided to take him to England where the
Jameson relatives (of irish Jameson whiskey fame and
wealth) had money and influence. Nevertheless, on
arrival in England a skeptical British government cus-
toms inspector took one look at the youthiul Italian,
eyed his baggage full of electrical items, and asked “Are
you a terrorist? Is this material for a bomh?” Marconi’s
mother is reported to have said at the time, “It's not a
bomb as you understand it, but it will blow down walls
between men.” Such was the resolve forming in the
Marconi mind.

Once in England, the Jameson influence did work,
but not as hoped. Everyone seemed interested, but no
one would join in the effort. Young Marconi was sent
here and there to demonstrate endlessly, proving over
longer and longer distances, and to try to overcome
skepticism and denial at every turn that his innovation
had practical value. Or, as he also found, whatever he
sought to commercialize was something to which the
government laid claim.

He finally found the government had no claim to
merchant shipping on the high seas, and began to
develop wireless for shipboard use. From that emerged
the Marconi Wireless Telegraph Company, one of the
few business entities Marconi would be able to retain
as his own over many years. However, in those early
years, it was not very profitable. Clearly something else
was needed.

MARCONI’'S NEED FOR SUCCESS

In 1901, at the end of five years of whirlwind
development and demonstration, Marconi had gone
through two rounds of family financing, and a refusal
of the Jameson interests, to pour more money into
young Marconi’s seeming toy seemed ever more likely.
Meanwhile, government subsidized wireless develop-
ers in other nations were making slow but steady
progress. If Marconi did not have a "hit” — and a large
one — soon, his budding empire might fail financially.

His wireless experimentation and shore station
building placed him in close proximity to the then
fabulously wealthy and successful submarine telegraph
cable companies. In both England and lreland, these
had managed to evade government hegemony because
their geographic reach and capital expense went be-
yond that of governments.

In mid-1901, when he found signals from his
Poldhu transmitter in England were received very
strongly at his Crookhaven marine station in Ireland, he
realized sending international telegrams by radio was
a husiness at which he could economically enter and
undercut the submarine cable companies. Secretly
committing 50,000 Pounds Sterling (approximately 3.1
million Pounds or 5 million US dollars in 2003 money)
to his project, Marconi set about to build a wireless
station on Cape Cod.

Even the forces of nature seemed against his en-
deavor. Winds at Poldhu and Cape Cod blew down the
wooden antenna structures on both side of the ocean.
A simpler replacement structure was built hurriedly at
Poldhu and Marconi decided to try a last minute
receiver rig with a long wire antenna flown from a kite
in Newfoundland.

It was December, and frozen gales were blowing
atop the bharren bluff called Signal Hill overlooking St.
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Johns, the town where many of the transatlantic tele-
graph cables landed. Still, it was convenient for Marconi
to send cablegrams back to Poldhu to coordinate the
tests. (Of course, the cable company employees could
read and report every action of this potential competi-
tor to their superiors as well.)

In a small, unheated barren room of a derelict
military hospital atop Signal Hill, Marconi and Kemp
kept a listening watch with earphones on the schedule
they set via cablegram to Poldhu. At Poldhu, Ambrose
Fleming (later to become famous in his own right for
inventing the thermionic diode vacuum tube) was
keying the single Morse Code letter “S” on schedule.

THE MYTH DEVELOPS

After some days, no signals had been received.
Failure seemed imminent. Marconi kept trying different
arrangements of the few simple pieces of apparatus.
Finally on December 12, he removed components that
would have amounted to a low pass filter, and shortly
after mid-day, he heard what he thought was a Morse
“S” in the earphones.

From his account, it would seem what Marconi
heard was an HF component or components of the
Poldhu signal. If it could be assumed the path had been
working previously, then higher frequency signals must
not have been getting through the effective filters of the
Newfoundland receiver. In other words, Marconi (and
Kemp) must have heard some sort of “shortwave”
signals that day.

Because everyone wanted to believe, a rationale
developed a few months later. American physicist
Arthur Kennelly theorized in early 1902 that perhaps
Marconi had some signal reflected off an ionized layer
in the upper atmosphere. (No one really knew how to
calculate path losses nor what ionospheric “skip”
propagation was.) Oliver Heaviside in England con-
curred with the Kennelly theory, and the rationale that
Marconi must have heard some HF components was
generally accepted.

Marconi and Kemp were certain they heard the
three dots of Morse Code ”S” that day. And the mythical
theory has been taught as a canon of technology ever
since. But no one has taken the time to see if indeed an
HF radio path existed on the famous day.

A SECOND LOOK

Many years later, Marconi estimated the frequency
of the Poldhu transmitter was somewhere in the range
of the lower end of today’s medium wave AM broadcast
band. With what we know about lower frequency
propagation today, any groundwave signal would have
attenuated down to a few picovolts, a signal that would
challenge even the most modern of receivers to pick up
out of natural noise.

Using a photo of the Poldhu transmitter antenna,
current-day antenna specialists confirm this, estimating
it was a rather effective low-pass filter cutting off
everything exceeding about 850 kHz. Thus, even if the
Poldhu spark created all the spurs and harmonics we
are told spark transmitters generated, only those signals
below 850 kilohertz would have been radiated any-
way. There would have been no HF “shortwave”
components to “skip” across the ocean!

But over the years, the academic community has
not taken into account a major fact about December
12, 1901: It was the lowest of "low days” for solar
activity needed to create skywave “skip” transmission
across the Atlantic on any frequency.

In fact, the sunspot count on that fateful day was
zero, leaving the solar flux atits background level of 64.
Try any of today’s HF propagation programs to see if
you could get a path between Poldhu and St. John’s
with a zero sunspot count. It would not work even if you
did have a transmitter radiating some HF signals.

Furthermore, you can forget about “grayline” propa-
gation, too. At 12:30 PM Atlantic Standard Time on 12/
12/1901, neither a short path nor a long path “grayline”
was in reach of Newfoundland, and it was only
marginally approaching Poldhu.

Like the propagation issue, the grayline one can be
readily seen by setting the clock of a grayline program
to the famous day and time.

(Continued on page 6)
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Radio History
The World's Most Heralded Radio Failure
Confinued from page 4.

WAS MARCONI A HOAXER?

In a word: no. Lawyers tell us witnesses do not lie.
They do, however, selectively use to their memories to
create the story that suits their belief. It is the prime
reason the Vatican runs such long and detailed inves-
tigations of claimed miracles; not because people want
to hoax the church, but because they can believe so
strongly they create a whole story out of distorted facts.

Here is a fact usually ignored by the perpetuators of
the Marconi Myth: To conserve his dwindling re-
sources, Marconi had Fleming purchase the largest
used alternator available for Poldhu. Concerned and
fearful of damaging this unit, they tuned its spark gap
to the shortest possible duty cycle. This meant the
sound of the Poldhu transmitter was not the character-
istic “buzz-buzz-buzz” we are taught to expect of spark
transmitters, but rather Poldhu produced a "click-click-
click” like a wireline telegraph sounder.

The sound Marconi and Kemp were listening for
was three clicks, not three buzzes! And three clicks
were the sound they heard. But the three clicks could
not have made the trip from Poldhu to Newfoundland.
There simply was not a radio path for such signals
between those two places on the planet on that day at
that time! I do not doubt Marconi heard something. But
it was not transmitted from Poldhu.

However, there was a source of “click” sounds
existing on 12/12/01. It existed then, before then and
exists to this day. It is the approximately 8 million
lightning discharges occurring worldwide every day.
At any given instant, there are an estimated 1,800
thunderstorms occurring around the world. We all
have heard the crashes and sometimes clicks heard
from lightning.

Moreover, the nature of lightning is of a rapidly
pulsating spark producing noise from LF well up into
the HF spectrum. (Indeed, we today notice “static”
from lightning in VHF television channels 2 through 4,
meaning up to 70 MHz or so0.) This means we can
expect and do find undesired HF artifacts of static
propagating around the world to great distances, just as
do desirable HF radio signals.

Such static heard on a “shortwave” receiver may
have originated on the other side of the earth. More
likely, the HF static crashes and clicks we hear are
transiting some bet-
ter, easier path. In
terms of HF radio,
those better, easier
paths are north-south
paths, not the east-
west path Marconi
was hoping to use be-
tween Poldhu and
Newfoundland.

Similarly, the HF
static we hear likely
originates fromone of
Earth’s three major
lightning storm epi-
centers: Southeast
Asia, Central Africa,
or Amazonian South
America. Hence, it is very likely Marconi heard that,
0o, because a brief look at the map shows Newfound-
land is directly north of the South American lighting
epicenter!

Static
Path

SUMMING UP

So, the final answer is no, Marconi did not hear his
Poldhu transmitter on December 12, 1901. What he
most likely dic hear were ¢ licks from lightning originat-
ing in Amazonian South America, a place situated for
perfect transmission of the shortwave components of
lightning static to Newfoundland.

Marconi’s claim also violates one of the principal
faws of scientific reporting: He was never able to
reproduce the results. In fact, it took several more years
for Marconi to successfully make a reliable, reproduc-
ible wireless link across the Atlantic. To do so, he had
to reduce the transmitting frequency twice, from the
approximately 800 kHz of 1901, to attempts in the 100
kHz range — to finally build a link that operated at 30
kHz in 1906, using monstrous 300 kW transmitters at
Clifden in Ireland and Glace Bay in Nova Scotia.

Marconi was no charlatan. He was no hoaxster. On
12/12/1901 he desperately needed a success, and on
12/12/1901 he honestly believed he had achieved it.
Neither Marconi nor anyone at the time could have
suspected there would be another “signal” sounding
like the one he wanted to hear, much less where it
would have come from or how it would get to New-
foundland.

We have since learned all those things and more
about the nature and management of radio waves. For
that, we owe Marconi eternal gratitude for the spread
of industries and technologies his dynamism and efforts
spawned in such a short time. If there had been no
Marconi — if radio had developed at the hand of
governments, which would have been its other course
— it might have taken many decades more for us to
reach the level of productivity, economy and conve-
nience we all enjoy with “wireless” today.

References:

You can read more about how later technoiogists have analyzed
Marconi's 1901 transatlantic radio attempt at:

http://www.telecommunications.ca/Edited_Manuscript.pdf "A
Radioscientist's Reaction to Marconi's transatlantic Wireless Experi-
ment - Revisited, by John S. Belrose, a leading radio investigator. This
paper contains numerous excellent further references as well.

If you would like to see for yourself what the radio paths were like on
December 12, 1901, download the excellent program W6EIprop, which
is a Windows version of the rather famous Miniprop by the same author

Get W6EIpropfree at: hitp://www/qgsl.net/w6elprop/ (simply putin O for the
sunspot count or 64 for the solar flux on 12/12/1901.

Don Kimberlin is a NARTE Certified Engincer, based in
Landis, NC. He has written on many technical topics, both
current and historical, and loves to go hunting for history. You
can reach him at donkimberlin@earthlink.net

What Else to Say
to Get What You Want

by George Nicholas

JCEDAR RAPIDS, lowa — October 2003] We are
working our way through "The Ten Commandments of
Change,” suggested by Sam Decep and Lyle Sussman,
authors of What to Say to Get What You Want. This time,
we will finish six through 10, and provide some ideas on
dealing with difficult people.

COMMANDMENT 6:
ADAPT YOUR APPROACH TO THE PERSON

If there is one chapter that makes this book worth
$15.00, this is it! Just a show of hands, how many of you
have to deal with a 7difficult” person in your job? | thought
so! This Commandment suggests we direct attention to the
behavior we want to change. Difficult people tend to get
the best of us because, during a confrontation, we often
become seli-centered and retreat. Or, we deal with every
difficult person the same way, and assume all dificult
people give us difficult problems.

Three basic strategies deal successfully with difficult
behavior. First, concentrate on improving the behavior
instead of protecting your ego. Take yourselt out of the
situation and focus on the problem, not the people
involved. Letting the other person get under your skin is
their way of “winning;” that will not happen if you refuse
to let matters get personal.

Second, adopt unselfish attitudes, even if it feels
counter-intuitive. Try to “kill with kindness.” Even though
the guy was — and remains — ajerk, if you are kind to him,
he typically will respond in a less hostile mood. Acknowl-
edge the validity of other people’s feelings.

Notice, | did not say agree with them. You can still
acknowledge the problem, but do not take a position.
Doing so only perpetuates the problem. Third, understand
the causes of, and how to respond to, the classic types of
difficult behavior.

COMMANDMENT 7:
PROVIDE FOR DIGNITY AND SELF-RESPECT

Everyone has the need and the right to teel good about
themselves. If we violate this, we fail to move others. Or
we move them in unintended or unwanted directions.
Belittling or degrading others may invite retaliation or
sabotage. Rarely does one intend to violate this Com-
mandment. But, a manager trying to improve perfor-
mance of an employee often can push too hard and end
up affecting the person’s dignity and self-respect.

The typical reasons cited are: we do not respect
ourselves; we have an inflated view of our own impor-
tance; we give lip service ("he promised — and he lied!”)
and we think in the shortterm. If you are guilty of violating
this Commandment (most people recognize when they do
it), examine the roots of your "dignity-robbing” behavior.

The simplest way to change is to adopt the Golden
Rule and live it: “Do unto others as you would have them
do unto you.” These are very powertul words, especially
when the majority of your co-workers believe in them.
View others as an integral part of your success. Convince
them you realize how important they are, that there are no
“little people” in the organization, and your success is
dependent on their success.

THE SIMPLEST WAY TO CHANGE IS TO
QDDFT THE GOLDEN RULE AND LIVE ID
COMMANDMENT 8:

APPEAL TO SELF-INTEREST
Provide sensible reasons for people to change. How
will they benetit? What are the costs — and consequences
of not changing? People move when they believe it is in
their best interest to do so. The problem in getting
someone to change is not that they refuse to move, it is that
you have yet to figure out how to make the change appear

1o be in the person’s best interests. Have we defined the
situation inaccurately?
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In appealing to another person’s self-interest, think in
theirterms: "What's in it for me?” Realize their perspective
is neither irrational nor obstinate, and until your desire to
move the other person becomes stronger than their desire
to maintain status quo, no progress is made. Recognize
what needs motivate people and help them fill those
needs. Before making demands, determine those needs.
An ultimatum is used when no other strategy works, a last
resort indicating a failure to communicate.

COMMANDMENT 9:
REJOICE AT SUCCESS

Be happy when other people change in response to
your needs. Look for opportunities to acknowledge other’s
improvements. Praise performance. True, some people
are uncomfortable giving praise, and some are uncomfort-
able receiving it. The solution is to “praise (or condemn)
the deeds, not doers.” The bottom line is to communicate
when change occurs.

COMMANDMENT 10:
CUT YOUR LOSSES WITH REMORSE, NOT GUILT

Have realistic expectations of what you can accom-
plish in changing the behavior of others. Do not accept
guilt for the failings of other people; instead, leave the
responsibility for change with them. Give them cnough
time to change, but if they do not, distance yourself
physically and mentally. This Commandment is really
more for managers, but as an employee, you should be
aware of these signs to recognize when you are in a
dangerous area.

Those are the “Ten Commandments of Change.”
While you may not use all ten at once, utilizing some or
all of them will help you to deal with others more
effectively.

Would you like to know more about handling "diffi-
cult” people? In our next Full Duplex, we will highlight
some of the more common types and give you tips on what
to say — and avoid saying — to get what you want!

Ceorge Nicholas operates George Nicholas Commu-
nications, specializing in technical and communication
consulting throughout the US. You can contact him via
Editor@radio-guide.com
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Planning

Reliable

Power Systems

Generators and Other Back-Up Power for Your Station

by Dana Puopolo

[SANTA MONICA, California - October 2003]
At one time or another, we have all experienced a
loss of power due to storms, knocked down utility
poles, etc. Last month we discussed the August
blackout that knocked out power for over 50 million
people in North America in dozens of cities. Other
big blackouts include one in California a few years
ago.

A new variety of experience is the planned
(rolling) power blackout. As power systems recov-
ered from the August blackout, planned blackouts
continued for a week or more. A couple of years ago,
in the midst of deregulation, a rash of them hap-
pened in California. Count on them becoming part
of power supply planning even more in the future.
How does a broadcast facility cope with power
supply problems? Our goal is to provicle some useful
answers to help you plan ahead, before the power
goes out.

GENERATOR POWER

When we talk about power failures, the firstthing
that comes to mind for many is the emergency power
generator. These come in an almost infinite array of
sizes, shapes and fuel types. The most common is
the small portable gasoline powered generator,
ranging in size from 500 watts to about 10 kilowatts.
The smaller models (in the 500 watt - 1 kW range)
can literally be carried by one hand, are very light
and inexpensive. Many stations use these for run-
ning PA amplifiers, RPUs, TVs at remotes, etc. They
are also ideal for powering test equipment in a
stationary vehicle.

Small generators can be very quiet. Many ham
operators own these for emergency communica-
tions uses. Generally, these small units provide only
120 voltoutputs. Larger generators will usually have
both 120 and 240 single phase outputs (some even
have 12 volts DC available for lights, charging
batteries, etc.), but are heavier and bulkier, though
some have wheels attached, making them easier to
move. The noise outputs of these units can vary from
whisper quiet to as loud as a loud lawn mower.

Most generators under 6 kW use single cylinder
engines (one spark plug). Generally speaking, a 5 or
6 kW unit can run a small studio room (without air
conditioning) ora 1 kW
solid state AM transmit-
terora2.5kW FMtrans-
mitter. Since these units
are cheap (a 5 kW unit
usually costs under
$500.00 at a place like
Home Depot), many sta-
tions have atleast one on hand. They are good for the
occasional loss of power, but are not designed for
industrial back-up use. They also have small fuel
tanks that need refilling quickly.

MORE POWER

The next level of generator is the industrial grade
unit. These vary in size from about 7.5 kW literally
up to the megawatt range. They usually are three
phase units, though single phase is also available.
These units generally are electric start, as opposed to
the "pull rope” start used on the smaller units

described above. This allows them to be used in
unattended locations such as a transmitter site.
When installed with a properly configured power
transfer switch (more on this later), the loss of utility
power will start up the generator and transfer the
load over to it without any human intervention. All
this usually happens within a few seconds, so in
many cases listeners will only hear a slight “glitch.”

Many of the mid-sized generators run on diesel
fuel, though natural gas, propane, gasoline and
kerosene are also used. This type of generator is
designed to run continuously for days, so most diesel
and propane generators have external tanks, though
many diesel generator fuel tanks are located in the
base of the unit. Unlike the smaller units described
above, most can also be fueled while the unitis in
operation, Perhaps better, natural gas generators are
connected to the utility gas feed, which means an
unlimited supply of fuel is available (unless of
course, this supply gets interrupted in some way;
earthquakes for example have been known to dam-
age buried gas pipes).

These generators are not cheap; a 15 kW unit
—enough to power a couple of small studio rooms
or the typical class "A” FM transmitter site minus
tower lights — can cost upwards of $10,000 in-
stalled. The cost of a unit to run a class “B” or C”
FM site or full studio can be several times more.
Additionally, these types of generators actually
recuire regular utility power even while not run-
ning, for engine warmth, glow plug warming,
battery maintenance, ctc.

LOTS OF POWER

A final type of generator is known as a "primary
power” generator. These units are designed for
continuous use where
utility power is not avail-
able like mountaintop lo- .rl__
cations, islands, etc.
Usually these are in-
stalled in pairs with the
second unit cither an-
other primary power unit or, in cheaper installa-
tions, an industrial type unit. The reason for this is
essentially to have a back-up generator for the
generator.

These units are usually on regular maintenance
schedules, where the back-up generator is put on
line while the main generator is taken down for
service. In the case of paired primary power genera-
tors, it is common to cycle the units on a daily or
weekly basis to even out wear and tear between both
units. Again, these units can range in size from 7.5
kW up to the megawatt range — and they are very
expensive.

An important aspect of any back-up installation
is arranging a way to transfer power from the utility
feed to the back-up (generator) feed. This is usually
done with a transfer panel; these are available in
both automatic and manual types.

Many older manned studios have a manual
type of transfer switch where the operator must
press a button to start the generator and then
manually throw a switch to transfer the load over
to the generator.

Radio Guide, October-2003 Page 8

This is generally thought to be obsolete by 2003
standards, replaced by an automatic transfer panel
that does both tasks without operator intervention.
Of course, the purchase and wiring of a transfer
panel can easily cost as much as a generator pur-
chase and installation. This is due to the need to use
a licensed electrician, permitting, etc.

PLANNING AHEAD

If you are doing a studio build out, it makes good
sense to plan ahead for an emergency generator
even though you might not be installing one at first.
Since powering the entire building is generally not
cost effective, the back-up power systems normally
power only certain mission-critical equipmentin the
building. To ensure the back-up power gets to this
equipment, it all must be wired through a sub panel
separate from the other station power wiring. It is
much cheaper to do this during a build out then after
the electrical wiring is already installed.

Similarly, at the transmitter site, the generator is
used to feed the transmitter itself along with neces-
sary racks for audio processing, remote control, STL,
etc. On the other hand, most stations do not plan for
powering tower lights with the generator. Lights —
especially those on a directional array — can easily
draw as much or more power than the transmitter.
Instead, they simply call the FAA and report the
tower lights out. (As an aside, remember it is your
responsibility to always call the FAA whenever your
tower lights are out for over 30 minutes. This means
then they need to be called during any extended
power failure. | wonder how many stations forgot to
do just that during August’s power blackout.)

In planning ahead, take the time to carefully
analyze the loads you need to keep running during
a power outage. Generally the on air studios need to
be powered (including air conditioning, if you
cannot open the windows). Since every studio is
unique, studio power needs will vary from minimal
(for a small booth) to substantial (for a studio de-
signed for multiple people with lots of auxiliary
equipment). Also, it is necessary to plan to power
other key areas such as the rack area and the server
room if a digital playback system such as Prophet,
Scott, AudioVault, etc. is in use.

Just as important as having power is making sure
the power that reaches your gear is clean. All digital
equipment used for broadcasting (the various audio
and file servers, remote controls, EAS, telephone
system controllers, etc.) should be put on
Uninterruptible Power Supplies (UPS).

You do not want these units to be damaged by
voltage sags, power surges, disk failures, data losses,
etc. Neither do you want any of these systems to lose
their programming from an extended power failure
—for example, some phone systems can take days to
reprogram. The best way to preventthis is to plan for
UPS power as part of the power system.

Al the transmitter site, it is also prudent to use
UPSs on the remote control system at least, so you
can see what is happening, as well as having the
ability to ... control. Also useful is putting some type
of time delay on your transmitter to make sure it
comes right back on (without any warm up time
delay) if the power comes back on within 30
seconds.

Finally, in addition to auxiliary power, itis worth
a brief mention that some stations opt for the use of
an auxiliary site. A low power transmitter system
close in, perhaps on the studio or other central
building, will give at least some coverage while
power is being restored.

Looking ahead, next time we will tie all these
thoughts together to produce a viable backup power
system.

Dana Puopolo has been a broadcast engineer for over 30
years, huilding, operating and maintaining radio and television
plants of all sizes. He can be reached at dpuopolo@usa.net
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Audio Processing
From the Ground Up

Part 10 — What is That Masked Audio?

by Cornelius Gould

|CLEVELAND, Ohio - October 2003] This month
we want to delve a bit into how audio data bit-rate
reduction works by looking at how a couple of these
systems work. Using some of the basic information
available about them, we will see how standard audio
processing can either hurt or help your cause in getting
the best performance from them.

Some of this comes from speculation built on what
I have been able to learn about the specifics of CODEC
operation, and from observing what | see and hear.
Why speculation? Although many of them seem to
conceptually share some commonality one way or
another, it is really hard to know exactly how the
designers of the bit reducing codecs do what they do
in exact detail because most of the technology behind
any particular system is a closely guarded secret.

When faced with such unknown variables, | draw
conclusions based on observations. | will warn you
when my conclusions are of this speculative nature. If
you have additional insight you wantto share, feel free
to contact me using the information at the end of the
article to share your thoughts!

MORE ROCK AND PIN

You may recall the rock and the pin from last
month’s article. Remember the analogy where we
dropped a hypothetical rock and pin onto atable at the
same time? We described how the sound of the rock
hitting the table is much louder than that of the pin
so much so that we only notice the sound of the rock.

There are a couple things going on here. The first
is pretty obvious: The loud bang of the rock drowns
out the pin. The second is not necessarily so obvious.
The audible frequency content of the pin hitting the
table and those of the rock are close to each other.
Actually, the rock makes a broad range of sounds that
are basically in the middle of our hearing range, while
the audible signals the pin gives off reside somewhere
in a narrow range inside all the chaotic noise the rock
makes as it hits the table. These two conditions make
it virtually impossible to hear the pin in our scenario.

This analysis of the noise made by the rock and the
pin sets up this month’s discussion of how bit rate
reduction using perceptual audio coding works. If you
get lost, just refer back to the rock and pin analysis,
and you will get the picture — or in this case, the
sound!

We can start by examining a CODEC we all come
in contact with on a daily basis in one form or another,
and pick it apart: MPEG Il layer Ilf, or MP3 as it is more
commonly known these days. While the exact "nitty
gritty” details of exactly how this codec works are hard
to find, there are some pieces of information out there
that pretty much paints the picture needed to under-
stand it. (By the way, digital audio that is not bit rate
reduced is referred to as “linear.” This is the quality of
audio you get from CDs, DAT Machines,
“uncompressed” digital STLs, etc.)

INSIDE MP3

Much of the magic behind MPEG and many other
CODEC’s out there is performed by analyzing the
audio spectrum looking for situations such as the one
we described with the rock and pin. In the case of
MP3, it splits the audio spectrum into about 500 bands
of frequencies.

Using a sophisticated model of how the human ear
works, the CODEC tries its best to find situations
where there are signals present which can be removed
because of what we call “spectral masking.” In the

case of the rock and pin, the frequency content of the
rock acoustically “masks” that of the pin. With 500
bands of audio data, the MP3 CODEC tries to predict
where these situations occur within the audio spec-
trum of everyday audio — including those of the rock
and pin.

Another masking technique used (more than likely
coupled tightly with spectral masking) is “level mask-
ing,” where not just the frequency relationship of parts
of the audio are taken into account, but the level at
which certain sounds exist. Since humans typically
notice the loudest sounds, most subtle (really quiet)
sounds are not even heard. When there are loud
“overbearing” sounds present, we "lock into” those
and basically ignore (for a moment) those cquiet sounds.

With that basic overview in mind, we can simply
say the perceptual CODEC uses researched models of
human hearing written into a form of software. The
CODEC uses these models to interpret what the
frequency data from the 500 bands of audio and fevel
masking means to a human listener, and then deter-
mines what data to remove in the least objectionable
manner.

MASKING AND DIGITAL STLS

Perhaps we ought to stop a moment and consider
what this means for audio processing. Often those of
us heavily into audio processing are approached by
tolks who have connected the “final output” of their
audio processor (the stage just before feeding the FM
Stereo generator) to the input of their coded STL
system, and wonder why folks like me cringe at that
thought.
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The acoustic masking principle in the frequency
domain. Here the masker at 300 Hz causes the 150
Hz signal to be inaudible.

A key point: Audio destined to feed an FM stereo
generator is generally peak clipped, with much more
density than the source material. This causes several
problems.
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The masking principle in the time domain. For some
time after the removal of the masking signal, other
signals falling below the curve are inaudiblie.

1) The perceptual coder removes program content

to fit the physical restrictions of a transmission system
that can only hold afraction ot the data needed to pass
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linear digital audio. The bit-reducing technology will
typically end up removing vital information needed
for modulation control. As we learned earlier, even
adding a filter to the final output of an audio processor
without very careful design consideration will com-
pletely upset the tight peak control necessary to
maintain legal modulation.

2) The audio generally looks nothing like the any
“real world” source material because it is pre-empha-
sized for broadcast — and then run through a peak
clipper. The CODEC will have a hard time determin-
ing what to remove since its reference is human
listening to normal audio, not audio set up to feed a
transmitter.

The resulting audio is full of nasty peaks which
must be clipped at the transmitter, usually by a
composite clipper. This adds additional distortion,
and lost loudness as the clipper will not be able to
evenly clip some of the bizarre peaks coming from
incorrectly “coded” audio. The result is a very harsh
sounding high end on air, and other odd anomalies
not heard on the program source material.

A BETTER PLAN

What is the proper way to feed a bit-rate “com-
pressed” digital STL system? First, feed it something as
close to program from the board as possible, yet with
a level as close to full scale zero as possible (without
overloading the analog to digital converters on the
input). The reason for this is because at lower audio
levels, most CODECs will remove more audio infor-
mation since it is assumed the listener never would
hear the missing audio at those lower levels.

Look what happens when the CODEC is working
with audio that is averaging much less than full scale:
The audio processor sitting downstream from the
CODEC will “turn up” this audio to full level, and
reveal some audible artifacts the CODEC assumed to
not be audible. The main audio artifact from overall
low audio levels is typically heard on the higher
frequencies. Production people have quite accurately
described this artifact to me over the years as “watery
treble.”

Another side effect comes from what | presume is
a form of digital noise (or hiss) reduction on the higher
frequencies during the encoding process, producing
an audible effect of "jingling noises.” This side etfect
is best heard on cleanly recorded acoustic guitar solo
material.

Such material seems to reveal some kind of pro-
cess used to "smooth out” digital noise in the higher
frequencies by digitally filtering "background” high
frequency energy. It also seems to show that this
process removes most (but not all) of the harmonics
that the CODEC calculates to be acoustically masked
from our hearing by the fundamental notes of the
instrument. The harmonics left over no longer have
any relation to their original sounds, so they sort of
“pop through” as an occasional jingling noise heard in
place of the missing harmonics.

| learned some of this from my Sony Minidisk
recorder, which uses a form of bit-reduction to do
what they do on those tiny discs. For the best quality,
the manual suggested recording your levels as high as
possible without overloading the input of the deck.
And | must say, this rule seems to apply across the
board for coded audio technology. Hence, the higher
the level you feed the CODEC, the more these side
effects | mentioned diminish.

So, what does this mean for the broadcast audio
chain using a compressed STL? It means you will need
a device that can preserve the original characteristics
of your program audio source and allow you to run
consistent high levels of audio into your STL system,
to keep the CODEC in its “sweet spot.” Units such as
the Orban transmission limiter, or similar products
come to mind for this task.

We will have more on this topic at our next
meeting.

Cornelius Gould has built his own audio processors and
wants to share his knowledge. Cornv is the Chiel Engineer lor

WICU-88.7 FM, Iniinity Broadcasting, in Cleveland, Ohio, You
can reach him at: cg@radiocleveland.com
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The Air Chain

Automation on a Tight Budget: OtsDJ
by Donna Halper

Back in May Donna Halper detailed some of the
considerations in choosing an automation system
when the budget is tight. This month, Donna returns
with a closer look at one of the programs frequently
mentioned in her interviews: OtsDJ.

[QUINCY, Massachusetts - October 2003] There
are two basic misconceptions about OtsDJ (formerly
called Ots Juke DJ). One is that Ots stands for the initials
of something. Actually, it is the last name of the two
executives of the Queensland, Australia-based com-
pany — CEO Adam Ots and VP Steve Ots. (I assume they
are related, but when | asked, | was told this informa-
tion could not be divulged.)

On the other hand, the company will gladly offer
plenty of information about its products, and that leads
to the other misconception about OtsDJ: Some people
still think OtsD) is mainly useful for club jocks and is not
appropriate for radio stations. But as it turns out, there
are a number of radio stations using this system for their
automation stations in 52 countries.

And, that is not a recent development, according to
Steve Ots. Via e-mail, he said, “Even from the first
version, OtsDJ has attracted both the D) market and the
radio station market. The usage has bheen fairly equal,
due to key technologies in mixing and dynamics
processing being very important to both markets. In the
radio area, OtsD) is used by webcasters, community
stations, commercial stations, and ‘in-house stations’
for background music purposes ... |and] even though
we are based in Australia, our largest markets are
actually in the USA and UK.”

WHATIT IS

For those who have never heard of this product, the
FAQ on their website (www .otsdj.com) states, "OtsD)
is a breakthrough application that allows DJs, radio
stations and music lovers to manage, play and mix, pre-
recorded music in a manner never before possible with
a standard Windows PC. OtsD/J heralds a new age in DJ
mixing/radio automation software, bringing the power
to mix into the hands of music lovers, and allowing
professionals to focus on the more important areas of
creativity which distinguish them trom the rest.”

While that may sound like advertising hype, OtsD)
users are very loyal, and based on their comments to
me they agree 100% with what the website says.
“SuperSport,” a Massachusetts-based webcaster, told
me OtsDJ really appealed to him because he only had
a limited budget but needed a lot of teatures. "l selected
it because it was simple to use and did an awesome job
of mixing the tunes, while having features such as
compression, scratch-effect, playlist, and scheduling
to name a few. For very reasonable dollars and a rather
simple ramp-up, the OtsD) software was for us! In
addition, it does a great job of mixing the tunes on its
own without much fuss, and does it very well.”

HAPPY USERS

These enthusiastic comments were not just typical
of webcasters. Said Phil Alexander of Broadcast Engi-
neering Services and Technology, "I like OtsDJ be-
cause it is easily used by inexperienced personnel and
can function either fully automated, or as live assist
with equal ease. In the full auto mode, it sounds better
than most inexperienced hoard ops, thanks to a very
robust segue capability.” Steve West of Airchexx.com
echoed those sentiments. “it's the best automation for
the price I've ever found, complete with onboard
processing. OtsD) is pretty much crash proof and the
audio is rock-solid, even with some of the worst quality
MP3s."”

Clarence Jones, who owns and operates WSHG, a
low power FM in South Carolina, is still running an
earlier version of OtsD), and it still works well for him.

“| have used it 24/7 for about a year and a half. | have
1700 songs programmed into it.”

Another fan of OtsD]J is Gary Francis, assistant PD
and afternoon announcer on WCAP-AM in Lowell,
MA. He said, "l was looking for something for my oldies
show, the "Saturday Night Sock Hop” at my Ice Cream
Shop. As | tried to manage more and more songs over
the past 10 years, it hecame way too complicated. At
one point, | had nine CD cases — over 540 CDs — and
| was trying to program the show (including requests)
manually, using books sorted by artist and title.

OtsDJ solved my problems. | could load up a bunch
of music, and it became much easier to manage all
those songs efficiently. OtsD) is so easy to use, and it's
very reliable. It will run 24 hours a day totally unat-
tended — just tell it to load another file. At WCAP, we
are using it 12 hours a day, but it can be started anytime
you want, using time commands.”

Gary Francis’ Ice Cream Studio

The announcers and PDs with whom | spoke told
me the system will accommodate large numbers of
songs, liners, commercials, etc with no difficulty. Gary
Francis estimated he now has over 4000 songs in the
system, and he plans to expand it further.

Users told me they liked the fact that OtsD) has a
scheduling and logging module included. Says Steve
Ots, "The Scheduling & Logging module is tightly
integrated into the OtsD) design, thus making it ever-
more powerful than an external scheduler. Although it
requires a learning curve like that of any scheduling
software, it is surprisingly simple once the initial
learning has been achieved. Surprising, as it allows a
level of customization and automation which is ex-
tremely powerful and virtually unlimited.

"For example, to set up a basic webcasting station
which plays 6 category types of songs, interspersed
with some station I1Ds and jingles, on the same hourly
format repeated with intelligent rotation is really quite
easy. Yet, once setup you can leave it for 6 months
without touching it, and it will faithfully keep rotating
the songs intelligently.”

ROOM FOR IMPROVEMENT

Of course, nothing is perfect, and OtsD) users
expressed a few complaints, although some of these
issues have already heen addressed in new versions.
Forexample, users were once restricted to a proprietary
Ots file format. Explained Gary Francis of WCAP,
"Until recently, everything had to be in MP3 or WAV
and then converted to OTS, which compressed it.” But
since March of this year, OtsDJ now supports WAV or
MP3 files directly, as well as using the Ots format,
giving the user more flexibility.

Another complaint from several stations was that
OtsDJ only has two play decks. Steve Ots responded
”[tlhe two decks don’t pose a limitation to many, but for
those who it does, there are plans for more decks.” But
says Steve West of Airchexx.com, “...[lIIf Ots Corp
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would incorporate a third play deck, [OtsDJ] would be
the perfect automation solution, given the price, com-
pared to |other automation systems like] Scott Studios.”

Although one user commented "OtsD) doesn’t seem
to like Windows 2000 very much.” When | asked Steve
Ots about this, he disagreed. "The OtsDJ support for
Windows 2000 works perfectly well according to our
own internal testing and sources. If you have received
some feedback from a user or two, it is more likely to be
a system-specific issue.” There was bug causing prob-
lems with Windows XP, but that too has been resolved.

And speaking of resolving problems, users re-
marked to me that customer support is very good, even
i it is done via e-mail due to the company’s Australia
location and the difference in time zone. Ots also
provides a user-forum where issues can be discussed;
Steve monitors it and responcls to user queries. The URL
is: http://jumpinjeff.net/

As for future upgrades, Steve told me “[tlhe next
major update |will] include "Automatic Beat Mixing”
technology. Although a key feature for DJs, it will be
useful to radio stations who wish to have beat-mixed
segments too.” The capacity for mixing is already
something Ots users said they like, and the company is
proud of what the system can do in that regard. “The
most popular thing that makes OtsD) unique for the
radio market is the amazingly accurate mixing technol-
ogy. Where with other packages you must manually set
"aux” points, taking hundreds of hours, OtsDJ sets
advanced mix points all automatically with a 99%
accuracy rate, and better results than the human ear
can usually achieve.”

For those who want to try out OtsDJ, a working
demo can be downloaded from the company’s website.
Gary Francis of WCAP said the demo had some clicks
and static, but the actual version has audio that is
“clean as a whistle, in fact, it makes our AM sound like
we have FM quality audio. The highs and lows are
pristine. The compressor built into the program keeps
all the audio balanced, and there is also a D) setting
where you can adjust it if you want to.”
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OtsDJ will run best on a Pentium, and according to
Steve Ots, runs well on any Windows 95, 98, ME, 2000
or XP. The OtsD) website notes “Cyrix chips do not
function too well, due to their relatively weak floating
point capabilities. You can use a Cyrix CPU, but it will
have to be fairly high-end, ie. a P300 or above.” The
system also requires a soundcard with a DirectSound or
WDM driver, and does best with 64 MB or more of
RAM.

Prices vary, depending on how many features you
need. There is a version for DJs and one for radio
stations. The lowest advertised price for a basic system
is $99.95. According to the Ots website, among the
features the radio station system offers are auto mix-
point detection, an integrated dynamics processor and
hourly clock scheduling.

There was a time when OtsDJ) was mainly pur-
chased by club or mobile jocks; that market segment is
still asizeable one, with many satisfied users. But these
days, there are a growing number of users who work at
radio stations in such formats as Oldies, Adult Contem-
porary, and Country. Based on what they told me, the
OtsDJ has won themover. It offers an excellent solution
for stations on a limited budget that want professional

sounding automation.

Donna Halperis a programming consultanthased in Quincy,
Massachusetts. She lectures at Emerson College, and has written
extensively on many aspects of broadcasting. Donna can be
reached through her website at www.donnahalper.com
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Charlotte, N.C.

v' Competitive Prices

v Experienced Staff

v New and Re-built RF
v New and Rebuilt Audio

v Representing Over 600 Quality Manufacturers

v Extensive Rental Fleet
(RF, Codecs, Test Equipment, Audio)

v Used Trade-Ins Welcomed
v Custom Studio Design and Furniture

v Turnkey Installation Available

You Know We Know Radio

800-438-6040 Fax 704-889-4540

WWW.SCmMSINnCc.com
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/
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Call For Info
800-627-9443 608-326-8406

www.dhsatellite.com

OVER 600,000 Manufactured

* Feed Horns High E_fﬁuency i Custom Fabrications
Fast Direct Delivery ~ 5 Year “Varranty

*LNB's ‘
* Multi-Cable Fax..608-326-4233
* Receivers Email: dhsat@mhtc.net

* Controllers
* Antenna Covers
* Custom Fabrications

Buy Factory Direct &
Save!

BROADCAST TOOLS® MmOwW
“Rack-Ables”

$S4.11 SILENGE MONITOR II

$$8.10 RA-1with FP-ILFiller Panel

Tha wpgradec SS 2.1 TERM Il 8 BNC Il switcherroutars are improved with new
front penel switzhes. They may be used as a desktop device, and are equipped with
mountimg holes ‘or wall mount irstallatizn or may be installed on the new RA-1
"Rack-Aote” 1RU mounzing shelf’

The mew “Rack-Abte” SS 4.1 1l switcher replaces: the dopular SS 3.1 while adding a
forth:st=reo nput channel and nont panel control. We've kept the best of the SS 3.1
features andladded a few more.

The new Silemce Moritor (Il improves an the features of the original SSM, with front-
panel cartroi, ramovatle screw terminats, "Plug & Play” installation, built-in program
switchef, restor2 timing delay, aural alarm andi relays for most remote functions.
Now rzzxatle!

The 1ew SS 8.1 1l sw'tcher replaces the popular 6x1 with the addition of two mone
stereo ‘mput channels and GPI, while keeping the price the same! The SS 8.1 Il may be
desktor. wall mounted or installed on the-new "Rack-Able” mounting shelf.

The ~ew RA-" (1-RU rack shel®) provides mounting for three tri-rack or two half-rack
"Rack-mble” configurec produczs. The RA-1 is pre-drilled for flush and recessed product
mourtirg. The RA-1 is furnished with filler pansls and mounting hardware.

Look for.additional "Rack-Able” products soon.

t 0 0 l S 635 Sunset Park Drive « Suite 101
Sedro-Woolley, WA 98284 USA

W todls.com (360) 854-9559 « FAX: (360) 854-9479

the PETER DAHL CO. for
custom transformers

- o

DC filter capacitors * variable capacitors
custom rectifier assemblies * transient suppressors
and then some...

Peter Dahl Co.

write of fax for an extensive catalog

975 751-2300 - fax: 915751-0768 « 5869 Waycross * El Paso, TX 79924
www.pwdahl.com ¢ pwdco@pwdahl.com
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Antenna Topics

Detuning

Problems

by Ron Nott, VP Engineering, Nott Ltd.

[FARMINCGTON, New Mexico - October 2003]
Recent issues of Radio Guide contained an excellent
three part series on detuning by Bix Bixby. It was very
thorough in explaining the problems and how to
address them to the satisfaction of the FCC. This article
addresses some common misconceptions, experiences
and practical applications of detuning.

Not long ago, | was speaking with a station
manager who believed the problem caused by a nearby
cell phone tower was that telephone messages would
somehow get into the station audio. This is completely
wrong; the problem is with the shape of the station
coverage pattern.

A non-directional AM station is supposed to have a
pattern that is as nearly circular as possible. While
ground conductivity will have an effect (especially
further from the antenna), the surrounding environment
of man-made structures and wires should not. Further-
more, a directional AM station has a specific pattern
shape that likewise should not be affected by such
objects. In some cases, they can cause the pattern to go
out of tolerance, violating FCC rules.

THE PROBLEM

A tall structure placed in the near field of an AM
station will function as a parasitic re-radiator. To
explain this term, take a look at a VHF or UHF Yagi
antenna that is the one that looks similar to a fish
skeleton. The typical yagi has only one element that is
connected to its transmission line while all the rest are
parasitic re-radiating elements.

Driven Element

L1

\F/I ANT930Y 10-WRU

Parasitic Elements

Each element on a yagi is designed to a specific
length and spacing (at the frequency of interest) in order
to shape the pattern of the antenna. Each parasitic
element intercepts part of the energy from the driven
element and then re-radiates it with a time delay that
will add energy in the desired direction and minimize
energy in the opposite direction.

Similarly, a tall structure built within the near field
of an AM antenna will intercept part of the AM energy
and then re-radiate it with a time delay. Depending on
the distance and dimensions of the structure, it will
distort the effective field radiated from the AM antenna
in the same manner the parasitic elements of a Yagi
antenna do, thus warping its pattern shape.

H-Plane

Yagi Parasitic Elements Affect Radiation

Notice that ! said structure in the preceding para-
graph, rather than tower. While communication tow-
ers are the most common offenders, anything within the
near field can have this effect. This includes water
tanks, smokestacks, steel framework within tall build-
ings, bridges, power line towers and anything else with

enough effective height. The effect worsens with height,
particularly when the structure exceeds about 45 elec-
trical degrees at the AM frequency.*

However, do not ignore wooden power poles.
While they may be electrically short, many of them
have ground wires connected to a static drain line atop
the poles, which can provide top loading that is miles
in length. Poles in the near field of an AM antenna can
have a very complex effect on the pattern.

One directional station in Albuquerque had been
out of tolerance for years, operating in the augmented
mode. Several years ago, Chief Engineer Mike Langner
and I began to cut (temporarily, of course) wooden pole
ground wires one at atime, each time checking the field
intensity monitor point in the deepest null.

After cutting five or six wires and improving the null
each time, we then cut one that made the situation
worse. It turned out the electrical distance and pole top
loading combined to add radiation in the undesired
direction, rather than diminish it. Obviously, we hooked
that one back together. Later, Mike acquired a large
number of ferrite beads and strung them on the offend-
ing ground wires, reconnected the wires and then
weatherproofed the beads. The directional pattern is
now intolerance. (There is now a product on the market
thateliminates all the bead stringing and weatherproof-
ing.)

In his series, Bix pointed out the Rules specifically
directed at broadcasters, but do not despair. Technol-
ogy is in existence to fix almost anything. For example,
in some congested areas where real estate is virtually
unavailable, it has been possible to place a tall FM
tower in the center of a four tower directional array and,
with careful engineering and proper installation, suc-
cessfully detune it. It can be done.

DETUNING

How is a structure detuned? There are two modes,
both of which resonate the structure and a wire skirt
suspended from it. The most common mode is parallel
resonance within a circuit composed of the inductance
of the structure metal and the skirt wires, which then is
resonated with a capacitor across it near the base.
When thus detuned, RF current is minimized within the
structure. (This current causes the re-radiation men-
tioned previously and minimizing it eliminates the re-
radiation.) Our experience indicates this is the most
common mode, but some structures are detuned in the
series resonant mode.

In series resonance, RF current within the circuit is
maximum, but the current in the skirt wires is exactly
out of phase and equal in amplitude with the current in
the structure. The result is that the fields radiating from
the two sources (skirt and structure) are cancelled.

So we install a detuning skirt on the structure and
resonate it, either series or parallel. Is that all there is
to it? As far as eliminating the re-radiation, yes. How-
ever, in the case of a parallel resonated system current
is minimum, but voltage is maximum, so bear in mind
that substantial RF voltage can develop across the
detuning capacitor, causing the lower ends of the skirt
wires to become quite hot, especially when the detuned
structure is near a high power station. It is probably not
enough to be fatal, but may cause RF burns and a
person on the tower could jump from the shock and this
can be very dangerous.

In the case of a series resonated detuning system,
the RF current may become quite high. We have had
instances where capacitors with high RF current capac-
ity had to replace the original capacitors because they
were burned out from the high current. This is quite
unusual, but you should be aware of it.
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STABILITY AND MEASUREMENT

Ted Schober, a consulting engineer, once pointed
out to me that a quarter wavelength skirt should be
avoided. This is because in a high Q circuit, it may
become quite unstable and the tuning may change with
changing seasons and weather — the reactance can
swing frominductive to capacitive, ruining your detuning
efforts. For best stability, a skirt should be no more than
about 70 electrical degrees high. This forces the input
to be inductive, allowing detuning to be successful
with nothing more than a variable capacitor.

For tall towers, we suggest installing two or more
skirts, one above the other with a
space in between them. Bear in
mind that with a properly detuned
system, the portion of the tower
within the skirt will effectively
disappear. If a space of, lets say
30 or 40 degrees is placed be-
tween the lower and the upper
skirt, it will appear to be simply
alength of iron floating in the air.
It will be too short to have any
significant RF current induced
into it, so it will not re-radiate.

To properly detune a struc-
ture requires the use of a quality
field intensity meter. However, a N
simple current sensor can be
made with a toroidal current
pickup, a diode detector and an
RF filter. A DC voltmeter mea-
sures the voltage from this de- i
vice. When parallel resonant,
voltage is minimum. When se-
ries resonant, voltage is maxi-
mum. |

However, this simple device
should not be the final deter-
miner of detuning. The FIM
should always be used for this
purpose. The detector can re-
main in the detuning housing for
future reference. If a significant
change is noted, it can be veri-
fied with the FIM. |

Bix did an excellent job in his |
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series, and here we have at-
tempted to explain the mecha-
nisms employed and some pit- {
falls to be avoided if you are l
faced with parasitic radiation.
While it is the responsibility of a ’ '
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newcomer (such as a cell phone
company) to perform before and
after measurements and then in- |
stall the detuning apparatus (FCC
terminology) if necessary, a sta-
tion owner and engineer should ,7-
in good conscience he aware of g

[

potential problems and commu-
nicate with the owner of the new
structure(s).

If they do not wantto cooper-
ate, my opinion is that station
management should notify their
FCC field office. If questions arise
later, they can at least say “we
tried to tell you.” In our experience, the big cellular
companies accept their responsibilities well and act on
them, but you should watch out for the small operators.
They do not want to spend a dollar more than required.

* To determine electrical length (or height) of a
structure, divide 2732 by your AM frequency. The
result will be the length of one electrical degree in feet.
If you see a new tower near your transmitter site,
estimate its height and divide it by the length of one
electrical degree. The result will be the height of the
structure in electrical degrees. (Do not forget: a quarter
wave is 90 electrical degrees.)

Ron Nott operates Nott Ltd. in Farmington, NM,
where he provides a wide array of tower systems and
services. Contact Ron at ron@nottltd.com.



Superion Broadeast Products
Television and Radio

Transmitters — Antennas — Combiners

Featured Transmitters and Exciters

Television Transmitters

100 watt solid state UHF or VHF ................. $12,500.00
1,000 watt UHF ... $25,000.00
Other Power Levels to 60,000 Watts

FM Transmitters and Exciters

20 watt FM exciter ......c..oooeeeieiiiicie $950.00
250 watt solid state transmitter ..................... $2,750.00
500 watt solid state transmitter ..................... $4,500.00
1,000 watt solid state transmitter .................. $7,000.00
3,500 watt transmitter ..............ccoceceinn. $12,500.00
10,000 watt transmitter .............ccccooeeeeeee $18,990.00

Other Power Levels to 30,000 Watts

Broadband FM Antennas
Up to 12 bays and power levels up to 30 kW.

$3,500.00

Combiners to combine two or more
transmitters into one antenna.

Contact Benny Springer at: 800-695-7919

10 Watt STL Transmitter and Receiver

"Still The BEST...

STLs/RPU
Digital, Analog,
Composite, Mono,
Reciters

Monitors
TV
FM
AM
2552, EAS
+ Encoder/Decoders
Decoders Only
2 Accessories
SEW
w Digital

...Still Around”
TFT.

408-943-9323

www.tftinc.com email: info@tftinc.com
2243 Ringwood Ave. San Jose, CA 95131 fax: (408) 432-9218

Insertion Unit

RF Specialties’

=4 Group

When you call the nearest

RF Specialties Group Office
you’ll receive great prices

on over 300 quality

Broadcast Product lines.

Plus super service after the sale.

RF is Good for You!

Visa and Mastercard are welcome.

Offices Independently Owned and Operated.

QJ Seatte. WA New Ipswich, NH
@
Monroeville, PA
@J g};}g)’ Southampton, PA
concora, ¢ - 9 fbensbuvg, PA
Richmond, IN
@1 Ka‘nsJa; City, MO
Santa Barbara, CA
gj Amarille, TX
9
Ft. Worth, TX
4
Valparaiso, FL
Samlane ................. Santa Barbara, CA ..... 1-800-346-6434
Bill Newbrough ............... Concord,CA . ....... 1-888-737-7321
MattMeaney ........... ....... Seattle, WA .. ...... 1-800-735-7051
Dondones ................... Amarillo, TX ........ 1-800-537-1801
WrayReed .................. Ft. Worth, TX .. ...... 1-888-839-7373
Chris Kreger & John Sims ... .Kansas City, MO ...... 1-800-467-7373
Rick Funk . s avesemion oo i Richmond, IN ....... 1-765-966-1990
Ed Young u :u-aus wos amveis an i Monroeville, PA .. .. .. 1-866-412-7373

Dave Edmiston
Harry Larkin
Sam Matthews

Bill Hoisington

....... 1-866-736-3736
..... 1-888-260-9298
...... 1-800-485-8684
1-800-476-8943

.............. Ebensburg, PA

............... Southampton, PA

............. New Ipswich, NH
Valparaiso, FL
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Top broadcasters around the world are upgrading to
Omnia audio processors. In Paris, New York, London,
Munich, Toronto, Rome, Beijing and Tokyo, Omnia is the
new sound of radio. And Omnia is used by more of the
top 100 FM radio stations in the US than all other
processors combined. Upgrade to Omnia.

Omnia for FM.

Omnia FM processors are designed to meet the demanding needs
of the world's most successful broadcasters. This is why you'll find
Omnia on the top FM stations all around the globe. With Omnia FM

; processors, you have more than enough power to win any
Jlmlj""' loudness war, yet still hear all the detail and definition of the
e . : S original program material.

=

Omnia for AM (Medium Wave).

Omnia AM audio processors are designed to give talk and music
programming on the AM band the rich, full and natural sound that
listeners crave. Omnia brings clear, pure high end, thundering bass
and amazing competitive loudness to the AM dial. Voices are more
powerful and exciting; music has newfound detail and clarity.

Omnia for Coded Audio.

Omnia has years of experience in the science of optimizing audio
for use with bit-reduced codecs. Omnia hardware and software
products use special algorithms designed to extract the very best
quality from perceptual coders while reducing artifacts. Omnia
brings its distinctive sound - chosen by programmers in the world’s
top markets - to Web audio.

|

Omnia for Voice.

Clients were so impressed by the vocal presence of our on-air
processors, they asked us to build those great sounding voice
algorithms into a stand-alone product. ToolVox is a powerful DSP
microphone processor used in TV, recording and voice-over
studios, radio production rooms - everywhere voice quality is a
critical requirement.

'
'e

A Telos Company




Telos is the industry leader in networked audio and
signal processing applications. The Zephyr is the
world’s best selling broadcast audio codec; Telos phone
hybrids are the most advanced. With developments in
the areas of IP-Audio and studio control, Telos is
launching a new line of networked broadcast products.

Telos Phone Systems.

Telos all-digital telephone hybrids set the standard for talk radio,
delivering clean, consistent caller audio. From the Series 2101 and
TWOx12 (the world's only muiti-caller broadcast phone systems
that make direct use of digital phone lines) to the ONE and 100 Delta
(the premiere hybrids for analog phone lines), there is a Telos
hybrid or phone system for every broadcast application.

Zephyr Xstream ISDN Codecs.

Since we combined MPEG Layer-3 with ISDN technology in 1993,
Telos Zephyr has become perhaps the most successful digital
broadcast product ever. Today, Zephyr Xstream is the standard for
professional audio transmission at broadcast facilities worldwide,
with next-generation MPEG AAC and low-delay AAC-LD coding that
deliver the most precise reproduction of voice and music.

Zephyr Xport POTS+ISDN Codecs.

The world’s first POTS codec that can talk to ISDN. Remotely call
from any analog phone line to your studio’s ISDN Zephyr Xstream.
Thanks to revolutionary aacPlus coding, you'll enjoy stunning
audio with rock-solid connections that conventional POTS codecs
can't provide. An optional ISDN plug-in gives Xport the flexibility to
do high-quality remotes anywhere, anytime.

MP3 Logging Software.

Telos ProFiler is the automatic audio logger that can log program
audio, skim airchecks, and provide remote IP-network listening- all
at the same time. ProFiler comes with its own pro-grade audio card
with GPIO interface and runs on a standard PC under Windows 2000
or XP Professional. Profiler uses real Fraunhofer MP3 compression
and user-selectable (manual or automatic) bitrate switching.
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NOV: Day of Atonement

by Ken Benner, NCE

[TUCSON, Arizona - October 2003/ Last month
we shared an NOV (Notice of Violations) resulting from
a real station visit by agents from a regional FCC office.
This month, in response to numerous requests from RG
readers and our beleaguered Editor, we offer sugges-
tions on what to do should an NOV end up on your
desk.

However, before we get into the nitty-gritty of all
this, let me share with you the point of view | explain
during a typical Alternative FCC Inspection. s a visit
from the FCC really “Big Brother at work,” as some
would imply? Do we have to worry ourselves into a
panic when they find numerous violations and imme-
diately call our legal consul to “get us out of this mess?”
My answer is: “Absolutely not!”

FRIEND OR FOE?

During my years of active broadcast employment,
the most welcome person that could visit my operation
was the FCC Inspector. | kid you not! Furthermore, |
made it a point to be on a first name basis with as many
of them as possible. To this day | would not hesitate a
moment to pick up the phone and call any of several
FCC staffers for suggestions. They help me and | am
able to occasionally explain something for them. They
are just as human as you or |.

A few weeks ago | was inspecting a station that had
absolutely no business being on the air due to very
serious technical problems. Their signal on the air was
just plain awful. | felt | could not issue them a certificate
of compliance under the Alternative Inspection Pro-
gram, but for the life of me | could not find an
appropriate Rule to avoid issuing a certification. (Just
try to find something in the Rules addressing maximum
noise level for the aural portion of a TV signal.)

Sometimes broadcasters occasionally forget they
are granted a broadcast license to “serve the Public
Interest, Convenience and Necessity” (PICON) of the
community for which they are licensed. Instead, some
managers fantasize on the ill-conceived notion that a
license is simply a means to print money — i.e., the
louder the better; more automation equals less ex-
pense; a smaller staff means a better bottom line; and
less maintenance also means a bigger bottom line.

I explained my situation to a long time FCC Inspec-
tor and vatued friend in Denver. He advised me there
was no Rule addressing the unique situation for this
station and thus | had no choice butto certify the station
as “compliant.”

A DIFFERENT ATTITUDE

On the other hand, there is a classic example of
professional dedication to PICON in Valdez, Alaska.
Operated by recent NAB Crystal Award Winner, Laurie
Prax, the prime focus of KVAK AM/FM is serving the
people of Valdez, by covering the local sports events,

Laurie Prax, Owner/GM KVAK AM/FM proudly
displays both her NAB 2003 Crystal Award
and her FCC AIP Certificates.

city council meetings, church, club, school civic
activities, and all the while providing a most entertain-
ing mix of carefully selected music and local banter that
the people of Valdez not only enjoy but cherish.

As a result, sales are automatic and Laurie and her
staff have an absolute fun-loving ball running the
operation. “Build a better mouse-trap & the public will
beat a path to your door — serve the public with good
radio and sales will do the same!” You can quote me
if you wish.

DEALING WITH THE NOV

Now, back tothe business at hand: Whatto do if the
FCC visits you, and a week later by certified mail comes
a list of NOVs, followed by a moment of panic as we
realize we have got to address things promptly or, as
stated in the NOV, we could face a hefty fine.

Remember, | am not a lawyer and the following is
not to be construed as professional legal advice but
rather a good faith effort on behalf of our friends and
colleagues in broadcasting. Once again, as we did last
month, we have carefully changed identifying items to
protect the guilty.

First of all, fix, correct and repair everything listed
inthe NOV as quickly as possible. Second, tell the truth
to the FCC. Explain clearly what you did to correct each
item listed, or what you are doing right now to remedy
matters. Anyone who has been through this will tell you
dissembling will only bring more trouble than you want
or need. So, just tell it like it is...

’
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Again, I need toemphasize thatlam not a lawyer,
and this should not pre-empt any advice from your
altorney. However, as you can see, just sending a
prompt, straightforward response to the FCC is the
best way to deal with any communication from
them. Ensure your facility is in harmony with the
Rules and Regulations, and you will have smooth
sailing through any inspection, whether under the
AIP or with a regular FCC Inspector.

Ken Benner really does like broadcast altorneys! An aclive
inspector in the AlP, Ken resides in Tucson, Arizona. Ken can be
reached at bennerassociates @aol.com.
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