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Camelot on the Mcon

Page 4 - JFK said we would go to the moon before the end of the decade.
As mid-1969 approached. the question arose as to whether it woulc all
happen or not. In the end, it came down to hard work and improvisation
by some intrepid engineers.
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/ Camelot on the Moon

The Real Story of How We Managed to
Fulfill Kennedy’s Promise and Put a Man on the Moon

by Donald E. Kimberlin, NCE

=)

JFK said we would go to the moon before the end of
the decade. As mid-1969 approached, the question
arose as towhether it
would all happen or
not. In the end, it
came down 1o hard
work and improvisa-
tion by sonie intrepid
engineers.

Most people do
not know the last pos-
sible launch window in the decade nearly closed in
Jailure, saved literally at the last moment by an amazing
effort. Thirtv-five vears later, the story is still exciting
and intriguing.

[LANDIS, North Carolina - Julv 2004] John F.
Kennedy’s truncated presidency has often been called
“The Camelot Era.” There had been an unspoken teeling
the U.S. had gone to sleep while Eisenhower presided.
Expectations now grew that America had to do some-
thing spectacular, especially as the glow of victory in
World War 11 continued to dim.

Mecanwhile, the charismatic personac of the Kennedy
family scemed to say, “these arc the ones who will bring
glory to the nation.” Compared to previous Presidents,
JFK’s relative youth — his brother Robert as his close
aide, combined with his beautiful spouse and young
children — made every day potentially a harbinger of
great news.

There had been great news — but not happy news —
from the Soviet Union. The launch of Sputnik shocked
Americans and gave many people reasons to worry,
considering the tensions of the time. Indeed, the Evil
Empire might be able to rain down destruction and ruin
on the United States. Nikita Khrushchev had shown on
television during his United Nations visit self-confi-
dence tothe point of arrogance. The USA was losing the
race for dominance in space. The Missiles of October
were to drag JFK into a global poker game ike none
before.

THE PROMISE IS MADE

Given the world situation, JFK’s promise 1o put an
American on the moon was well received; the country
needed an effort to rally behind. Further, he promised it
would happen before the end of that decade. One can
probably say there has not been any other single cvent
since that has brought as much solidarity across the
entire American population, indeed perhaps the whole
world. Best of all, this rallying point in history devel-
oped with the promise of a peaceful objective.

1t was the sort of promisc of the Sixtics that pcople
rcally wanted. It was The Promisc of Camelot.

What many people do not know is that it all came
very close being a failure. At the very last moment the
last possible launch window for a lunar mission in the
1960°s was ncarly missed.

POTENTIAL DISASTER LOOMS

The near failure was not due to problems with rocket
science orastrophysics or astronautics. Those had caused
carlier program slippages, but had been solved. The
ultimate problem that nearly ended this Final Tribute to
Cameclot was a telecommunications problem.

It was all related to the then relatively new technol-
ogy of communications satellites. Only the massive
cllorts of telecomm people, contributing in ways we

Page 4

today might find impossible. actually made the mission
possible. Some readers may know picces of the story,
but few have ever known the whole picture.

[tall focused on NASAs Deep Space Network. The
Deep Space Network was a subset of only three of the
twenty-plus ground stations NASA built around the
world for tracking and communicating with objects it
launches. Most of the NASA stations were capable of
communicating only with objects in carth orbit less than
100 nautical miles above the surface.

On the other hand, for the planned lunar mission,
there was a need to construct three very large carth
stations with 85-foot dishes that could sweep the hori-
zon rapidly and track a point on the moon or anywhere
between the earth and the moon.

These special stations were needed in order to main-
tain communication across the quarter million miles of
space to the moon. The three were Robledo, Spain,
about 37 miles west of Madrid: Goldstone, a ghost town
in California’s Mojave Desert; and Canberra, about 165
miles southwest of Sydney, Australia.

Goldstone

Robledo Canberra

A look at the world map shows cach is about one-
third of the way around the carth. Of these three, only
onc at a time has a view of the moon for an cight-hour
portion of each day. In order to maintain sufficient
communication with the first humans to make the lunar
Jjourneys, all three stations would have to function
perfectly and continuously during their eight-hour peri-
ods of lunar visibility.

THE FRAGILE TELECOM LINK

Humans had previously made occasional contact
with the moon, bouncing radar off it as carly as 1947.
Radio amateurs later had made “moon bounce™ commu-
nications demonstrations. However, maintaining a con-
tinuous link from the Earth to the moon for over a week
had never been done before. Mecting the Promise of
Camelot would require solid, sccure communications
for the entire mission.

The Deep Space Network was unique not only
because of its stations” locations. The communications
bandwidth required was larger than previously accom-
plished over such a distance. And networking the infor-
mation together once it was back on carth was yet
another new feat.

Intelsat was in operation and making intcrcontinen-
tal satellite communications available. However, there
had been uncertainty about availability at the time
NASA was planning the lunar project. Furthermore, the
costs would be at levels beyond what NASA would
prefer. And just to add one more level of complication:
running a full color video baseband from the moon to
carth with the clectronics of the new discrete transistor
cra had not yet proved rcliable.

All in all, a true technical challenge for the time.
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THE ESSENTIAL LINK

Early in the lunar project, the decision was taken to
combine all communications between the lunar module
and carth into one 48-kilobit, multiplexed digital signal
of video, speech communications, spacecrafttelemetry
and biomedical data using 2-gigahcrtz radio. That was
the Deep Space Network’s task.

Just getting that 48 kilobit stream created and trans-
ported back into NASA — and then put back out for the
world to see —was in itself a risk. NASA called the link
rcaching those quarter million miles across space its
Unified S-Band system. The combined signal would be
fed through each Deep Space Station back to NASA’s
Communications Center at Greenbelt, Maryland for
signal processing and distribution to the whole world.

It was critical for NASA to get the Deep Space
Network built and any bugs shaken out. As the 60°s
passed, lunar launch opportunitics frittered away onc by
one while various problems in the program were uncov-
ered and solved. However, thosc slippages did allow
time to make NASA’s Deep Space Network opera-
tional.

BUILDING A 48 KILOBIT CONNECTION

Actually, until late 1968, the world’s public telecom
network did not have the means to transport a single data
strcam as large as 48 kilobits across the Atlantic or
Pacific. The intercontinental state-of-the-art had reached
only a maximum modem rate of 4800 bps. Intclsat was
forecasting satellites that could provide whole 48-kilo-
bit channels on which “widecband” analog modems
could be used by the late 1960°s, but NASA neceded
something sooner.

Meanwhile, NASA was not about to commit reli-
ancc on HF (shortwave) radio or submarine telephone
cables across the Atlantic and Pacific. The cables them-
selves still had precious few channels in the late 1960°s,
prior to the digital fiber optic cra. Integrated circuit
devices to make tiny units with really low power con-
sumption were only on the horizon; devices like micron-
thick solid-state electronics were still way in the future.
Indeed, vacuum tubes were really still more reliable in
many uses than transistors had yct been proved to be.

NASA needed a rock-solid way bring lunar signals
from Robledo, Canberra and Goldstone into the NASA
communications center at Greenbelt. And that 48-kilo-
bit path across the occans had to be relatively proven
technology — at least reliable cnough upon which astro-
naut lives might be risked.

SCAMA

The interim method was called the Station
Conferencing and Monitoring Arrangement(SCAMA).
SCAMA included a form of inverse multiplexing (hyped
as a recent development, the military alrcady had em-
ployed SCAMA just after WWII). Telegraphers also
had used inverse multiplexing on wire lines and HF
radio for decades.

Atleastonc NASA earth station achicved a 2400 bps
digital link with Greenbelt using inverse multiplexing.
(The serial data was converted into 24 parallel FSK
strcams riding on HF radio between Panama and
Santiago, Chile; the portion from Greenbelt to Panama
rode on submarine cable.) But that was only 2400 bps,
and the lunar project needed 48 kilobits, especially if it
was to give the world convincing proof of the lunar
landing via live color video from the moon.

SCAMA was the largest inverse multiplexer built to
date. Itsplitthe 48-kilobit data into twelve parallel paths
of 4800 bps synchronized data for intercontinental
transmission, and then recombined them into the origi-
nal48kilobits at the recciving end. As you may imagine,
the transport cost was enormous.

At that point in time, onc analog voice channel
across the Atlantic rented for $13,000 a month — and
SCAMA used twelve. NASA was holding up a dozen
circuits across each ocean all day and all night, justto be
rcady in casc a launch window could be used. Of course,
they also provided a test bed for the Deep Space Net-

(Continued on Page 6)
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Camelot on the Moon

The Real Story of How We Managed to
Fulfill Kennedy’s Promise and Put a Man on the Moon

Continued From Page 4

work and the terminals that would go to the moon.

When not in mission use, Robledo and Canberra had
adozentelephoneticlines back to Greenbelt. The “phone
bill.” approached a half million dollars a month (about
$2.5 million per month in current dollars!), largely just
to be ready to sustain the Promise of Camelot!

THE INTELSAT OPTION

When Intelsat’s Series [ satellites came into opera-
tional use in 1968, contracts were letto IT&T and RCA
to provide 48-kilobit channels from Robledo and
Canberra respectively back to Greenbelt. Goldstone
was not such a serious problem, as it was in the U.S.

(With the satellites available, SCAMA could be
relegated to “back-up” status. That would rclease a
dozen sorely needed trunks across each ocean back to
the world’s telephone network. Dial telephone demand
had soared far beyond capacity of the few cables in-
stalled to the time, and the released channels would
immediately be given overto reach various nations from
the U.S))

Itfelltomeat IT&T to produce the system design for
the first 48-kilobit circuit between Robledo and
Greenbelt, while RCA took the contract across the
Pacific a few months later. We used proved components

from domestic “wideband data circuits™ and rather

routinely put it into operation. NASA achieved regular
usc immediately.

Toour view, it was “business as usual.” We foresaw
no problems, and itappeared we at IT& T would have no
concern whenever America launched an Apollo space-
craft. Our efforts turned toward other tasks. By late
1968, [ was onadiffcrentassignment in Europe, knitting
AUTOVON and AUTODIN into trunked networks
reaching the U.S. from Europe — most on the new
Intelsat satellite, some on cable.

CRISIS!

Everything seemed to work well until July 14, 1969,
when Howard Briley from IT&T Geneva telephoned
my office in Paris. He told
me the lone Intelsat I
over the Atlantic had suf-
fered Intelsat’s first fail-
ure inspace. [thad pointed
its antennas out into space

“hytelsat

e

(e

and would not respond to
telemetry commands.

The circuit from
Robledo was the mosteriti-
cal to the moon landing be-
causc it would be the Deep
Space station facing the
moon in those critical first
moments when the astro-
nauts would step on the lu-
nar surface for the world to
see. Making themwait cight
hours to proceed with the
mission once on the moon
would deplete life support supplies dangerously. Lacking
a link with Robledo. the Promise of Camelot would fail!

Several possible recovery efforts were being pur-
sued. However, if they did not work. it would be neces-
sary 1o try getting twelve voice channcls across the
Atlantic between Robledo and Greenbelt working as
4800 bps data circuits and pressing SCAMA back into
use. [ got marching orders for Madrid.
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Meanwhile, the Early Bird satellite was considered,
but it was questionable if the CTNE (Compania
Telefonica Nacional de Lispana) carth station at Buitrago,
Spain had receivers (o tune into its weakened signals.
Early Bird’s batteries were already running well down
their power curve anyway.

Intelsat had one spare Series I satellite and launch
rocket. [t was rushed to a pad at Cape Kennedy to try
meceting its one possible launch window before the last
lunar shot window on the morning of July 16. Unfortu-
natcly, the satellite went into a huge looping orbit that
would take more time than permissible to correct - plus
using all its station-keeping fuel in the process. Thus,
any notionof simply replacing the tailed satellite in orbit
was lost within minutes after launching the spare.

THE T-2 HOUR DEADLINE

Fortunately, there was an available commercial air-
line seat from Paris to Madrid, a rarec commodity in
European air travel at the time. The weather over South-
castern France and SpainonJuly 14, 1969 was sparkling
clear. Even the cabin steward was impressed. pointing
out land features and cities we passed over enroute,
because they could be seen so clearly from six miles up.

Nevertheless. itwasdifticulttoenjoy thatscenery fully.
My mind was on what orders awaited me at the Palacio de
Telecomunicaciones, CTNE's rococo, modern Moorish
reproduction HQ
building. Weknew the
situation was critical,
since Robledo’s Deep
Space station was the
one that would be in
view of the moon at
the momentscheduled
for an American to step onto the lunar surface.

Arriving in Madrid, [ lcamed the NASA Mission
Dircetor had put a “*hold and check point™ in the count-
down. He said the mission would be scrubbed if Robledo
were noton line toGreenbeltby Tminus two hours. [began
to feel the pressure to make the mission succeed - itwould
live or die by what we accomplished in the next two days.

== W |

Palacio de Telecomunicaciones - Madrid

THE RACE AGAINST TIME ... AND RULES

At the Palacio. Senor Luis Terol, CTNE's Manager
of [nternational Services updated me on the situation.

Buitrago was not having much luck establishing a
link via Early Bird. Intelsat’s replacement satellite had
been launched — and lost. The last-ditch backup
pressing SCAMA into use — was the only hope of
keeping America’s lunar launch on schedule for its last
chance in 1969.

As with all the other Europeans | spoke to in the
months preceding the launch, Terol wanted Kennedy's
promise to come true. The free world had bought into to
seeing it happen the way JFK committed. Terol told me
that AT&T. IT&T and CTNE executives had already
been working personal contacts with PTT (Post, Tele-
phoneand Telegraph)agenciesall over Europe. But that
did not nccessarily make our mission casy.

Normally, in the world of international links verbal
orders were unheard of. Each and every circuit order is
a documented transaction connected with the account-
ing department for the resulting circuit. There is no way
a verbal order - no matter how urgent or convincing
can get a technician in France, for example, to stick a
patch cord into a panel that will cut off a transit trunk
between the U.S. and Switzerland.
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Considering that we required a dozen trunks - one
or two cach from England, Belgium. the Netherlands,
Denmark, Germany, Switzerland, Spain and Italy
disconnectingandre-
routing the various
cables on manual
patches down into
Spain took a lot of
coordination. Each
and every oncofthese
informal agrecments
required the personal intervention of top telephone
cxecutives in the affected nations. They promised
paper orders in detail would follow te every affected
point.

A CTNE staffer would handle negotiating reroutes
from cach disconnect point. He knew the European
infrastructure in considerable detail. and could lay outa
plan for getting the circuits to Madrid with the least
numbecr of negotiations. Simultancously. he minimized
the number of links, to try keeping nose levels down.
(This was a major consideration in building circuits
approaching 5,000 miles in length.) We would have to
cat into the noise cciling by adding some cqualization
for perhaps six sets of channel banks.

Meanwhile, [ was sent out to sec if there was any last
hope for use of Early Bird at Buitrago and then to sct up
shop at nearby Robledo.

WORKING BOTH ENDS — AND THEN SOME

We were trying to engineer some quict, clean data
channels on the fly, using a somewhat random assort-
ment of circuits. We would have todo it in record time,
too.

While the bosses worked the system from the top
down, our CTNE staffer worked it from the bottom up.
When he would get road-blocked by a lethargic techni-
cian a country or two away, he would get out his own
little black book of names and numbers he knew in that
country. He would talk a supervisor or manager into the
spirit of the cffort, and get that boss to motivate his
people or even go down to the office himself.

Again, we worked through the night. Channels were
patched through, which is no mean feat in off-hours
anywhere in the world. | was on a connection with
IT&T's Technical Operations Center at New York.
sctting up and equalizing circuits as they became avail-
able.

Onc by one, we gotthe circuits established. We used
some pretty dirty tricks to lcave them just a bit loose on
cqualization, but with smooth curves in order to keep
noise tower. Meanwhile, the NASA folk were starting
up SCAMA. They would first run pattern data with their
modems then add cach channel to SCAMA. This was o
establish operation proving in the reliability for the
Mission Director.

FIVE MINUTES TO SPARE

Finally - at T minus 2 hours and 5 minutes - NASA
accepted the twelfth circuit, declared SCAMA opera-
tional, and the Mission Director removed the hold. The
launch for the moon was “on!”

Westayed at Robledo to hear the launch getoffon
the afternoon (Europe time) of July 16, and headed
back to Madrid for some sleep, after two days with-
out. I checked into another famous Madrid landmark.
the Palace Hotel, all Spanish oak, brass and tile. The
Palacc was Ernest Hemingway’s home while writing
about the Spanish Civil War. The hotel had not
changed much, but [ did stop to appreciate it. I went
directly to bed.

Memorices are blurred, but [ must have slept most of
twodays because the next thing [ remember clearly was
a pounding on my door in the middle of the night.
Somconcon the hotel staff apparently the best English
speaker the hotel had - was calling me to come to the
hotel’s one TV set and see the Americans on the moon!
They had landed some hours before, but now they were
going to walk outside on the moon.

(Continued on Page 23)
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The Canadian View

A Look at the Digital Horizon

by Barry MclLarnon

As we struggle to understond exactly what digital
hroadcasts are doing, it is helpful 10 know something
about the broadcast bandwidth. Barry MclLarnon has the
credentials to comment on this; his involvement in devel-
oping a digital radio broadcast standard for Canada,
based on the Eureka 147 system, dates back to the late
1980°s. As Project Leader, Radio Broadcast Svstems, at
the Communications Research Center (CRC) in Ottawa,
Cunada. he was responsible for research on new digital
radio broadcast svstems.

[OTTAWA. Ontario, Canada - July 2004] In Canada,
we are already veterans of digital radio broadcasting,
having hitched our wagon to the Eurcka 147 system more
than a decade ago. There have been many potholes along
that road, but that is a story for another day. We are also
watching the fortunes of IBOC (In Band, On Channel)
digital radio with great interest. If it becomes successful,
perhaps there could be a fork in the road, and Canadian
broadcasters might seck to use IBOC in addition to Eurcka
DAB.

In the shorter term, however, there is a more pressing
concern: what does the future hold in terms of increased
interference to Canadian AM and FM stations from across
the border?

FM DIGITAL IBOC

The FM system is the simpler of the two hybrid IBOC
systems, at least in terms of the transmitted signal. The
digital power is contained in a single pair of symmetrical
sidebands that surround the analog signal. The subcarriers
making up cach sideband are even distributed from about
129 kHz to 198 kHz away from the carrier frequency.

This means that 100% of the digital power falls in the
first adjacent channels, so this system should be consid-
cred to be IBAC (In Band, Adjacent Channel) rather than
IBOC. Since the total power of the digital signal is 20 dB
down from the analog power (i.c., -20 dBc), it only
increases the total power by 1% when it is added to form
the hybrid signal. This may scem insignificant at first
glance, but as the saying goes, the devil is in the details.

0

cerned. 1t is the bandwidth that contains 99% of the total
power (averaged over a suitable interval), with the remain-
ing 1% split equally outside the upper and lower limits.

When symmetry about a center frequency prevails, as
it should with most broadcast signals, we can dispense
with the limits and simply talk about the occupied band-
width as a single number. In order to calculate occupied
bandwidth, we need a mathematical representation of the
signal spectrum.

BASIC FM SIGNAL

Fortunately, there is a convenient model for the FM
spectrum that is used in IBOC analysis. It dates back to the
pre-iBiquity days, and continues to be used to this day. It
was derived from obscrvations of several FM stations in
the Washington DC arca, using a spectrum analyzer sct for
1 kHz resolution bandwidth and five minute averaging.

In this model, the time-averaged signal has a triangular
power spectral density when viewed on a logarithmic
power scale, dropping off from a central peak at a rate of
0.36 dB/kHz. This was the average slope for the stations
observed. 1 checked the power spectrum of all the local FM
stations in my arca, and found that the triangular shape was
indeed a good representation.

Power Spectral

l — = FCC FM mask
Analog spectrum, slope = 0.36 dB/kHz

|
Density, 0Bt |
I
|
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Power Spectral Density for FM IBOC

One measure of what happens to the signal when the
IBOC sidebands are added is the change to the occupied
bandwidth. This term is used somewhat loosely at times,
but it has a precise definition as far as the ITU (Interna-
tional Teleccommunications Union) and the FCC are con-
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A slope 0f 0.36 dB/kHz was also a reasonable approxi-
mation of the average, but there was a wide variation |
saw slopes ranging from 0.22 dB/kHz for heavily pro-
cessed stations, to 0.70 dB/kHz for lightly modulated
classical music and monophonic stations.
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Inany case, with a bit of calculus, it is easy to calculate
the occupied bandwidth of such a signal, and it turns out to
be very simple: ifthe slope is 8 dB/kHz, then the occupied
bandwidth is 40/8 kHz. This works out to be 111 kHz tor
the 0.36 dB/kHz slope that is said to be typical, and it
ranges from 57 to 182 kHz for the stations I observed. In
all cases, this is less than the nominal 200 kHz bandwidth
of the FM channel.

ADDING IBOC

Now, let us recalculate the occupied bandwidth after a
station goes 1BOC. Because of those digital saddlebags
now hanging on the FM signal, we have to take in consid-
crably more of the analog signal betore we reach the 99%
total power point. For the “typical™ FM signal with 0.36
dB/kHz slope, the new occupied bandwidth turns out to be
222 kHz. So, although it may seem counterintuitive, by
increasing the total power by amere 1%, we have increased
the occupied bandwidth by 100%!

In fact, this doubling of the occupied bandwidth is
independent of the slope, provided that the slope is 0.31
dB/kHz or higher. This certainly gives a hint that there will
be increased interference to the adjacent channels, but we
need to quantify this a bit further.

Again going back to the analog signal model and doing
a bit more math, we can calculate the total power that is
deposited into one of the first adjacent channels. It turns
out to be very simple: -(1008 + 3) dBc (this is actually the
total powerin alt of the adjacent channels on one side of the
analog signal, but virtually all of it falls into the first
adjacent). For the “typical™ FM signal, this is -39 dBc¢, and
is proportionately smaller or larger for the other cases.

When we add the digital signal (which, you will recall,
is IBAC in disguise), we are dumping an additional -23
dBc into the first adjacent channel. This makes the total
-22.8 dBc, or an increasc of about 16 dB. Therefore, on
average adding IBOC to an F M station creates an increase
of 16 dB in interference power that is co-channel to a first
adjacent station. For a lightly modulated signal with
0.22 dB/kHz, the increase is a whopping 47 dB.

The spectral distribution of the interference is impor-
tant, too. The analog interference power is highest at the
edge of the first adjacent channel, and drops rapidly as its
carricr frequency is approached. The digital spectrum, on
the other hand, is flat, spanning the range from 2 to 71 kliz
from the first adjacent carrier frequency. Therefore, it is
likely to have an cven greater impact than the 16 dB
increase would indicate.

RECEIVER CONSIDERATIONS

This analysis helps to shed some light on the results
previously published by iBiquity on ““analog compatibility™
of IBOC with several diftferent FM receivers. For example,
the Delphi car receiver continued to perform well when
subjected to first adjacent analog interference at 1)/U (de-
sired/undesired signal power) ratios as low as -14 dB. When
IBOC was added to the interfering signal, however, recep-
tion became badly degraded at +6 dB D/U (the FCC protee-
tion ratio), and unusable at lower D/U ratios.

Similarly, in second adjacent interference tests, the
Technics home receiver still functioned adequately at
-40 dB D/U (the FCC protection ratio), but with IBOC
added, it was unusable at [)/U ratios below -30 dB. The
latter situation is particularly interesting, since a second
adjacent at -40 dI3 D/U creates a new first adjacent inter-
ference source at -17 dB D/U, which is 23 dB higher than
the first adjacent protection ratio.

It should therefore come as no surprise that there are
already reports coming in about stations losing fringe arca
coverage duc to IBOC interference, and when 1BOC
becomes more widespread, coverage beyond the protected
contours many stations now enjoy will largely be a thing of
the past. Moreover, serious interference inside protected
contours appears to be quite possible, which could prove
to be interesting, even prompting some litigation.

AM IBOC

The AM IBOC system bears a superficial resemblance
to the FM system, but it is different in several important
respects. First, the transmitted spectrum is considerably
more complex, consisting of three separate pairs of side-
bands: the tertiary, secondary, and primary sidebands,
located in the regions from O to SkHz, 5to 10 kilz, and 10
to 15 kHz from the carrier frequency, respectively.

(Continued on Page 10)
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The Canadian View

A Look at the Digital Horizon

Continued From Page 8

The bundwidth of the analog signal is reduced so that
itoccupics only the £5 kliz region. The tertiary sidebands
that lic under the analog signal are modulated as quadra-
ture pairs. producing a constant envelope signal which in
principle should produce no audible output from a stan-
dard AM detector,

Because of varying power levels in the different side-
bands. it is best o consider separately the three frequency
zones in which those sidebands fall. In order to relate this
to the real world. we will assume the analog carrier power
is 50 kKW for lower transmitter powers. just scale the
numbers appropriately. Here is how it breaks down:

0

P Spectral ” [ .
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Power Spectral Density for AM IBOC

Another difference from the FM system is the exist-
ence of two tiers of quality: core mode., which provides
monophonic audio encoded at 20 kb/s, and cnhanced
mode. which raises the overall audio bit rate to 36 kb/s
stereoand adds 4 0.4 kb/s ancillary data stream. Core mode
depends on the primary sidebands that, as we shall sec,
have much higher power levels than the other digital
sidebands.

The upper and lower primary sidebands carry the same
information, but arc offset in time by about 4.5 seconds.
This provides a time diversity function, so that impair-
ments such as noise bursts do not interrupt the core data
stream. provided they are short in duration.

For the enhanced mode to kick in. the data carried by
the secondary and tertiary sidebands must be decoded with
a sutliciently low error rate. Since they are at lower power
levels and lack the time diversity teature, this mode is
considerably less robust than the core mode, and its cover-
age contours tend to be significantly smaller.

Just how much smaller is difficult to discover. since
iBiquity is carcful not to disclose which digital mode is
operative when they publish coverage maps for the
hybrid AM system (except tor some of the older tests
for an ¢yc opener. go look up the one they did with
KABL).

ANALYZING THE SPECTRUM

In any casc. our focus here is interference to analog
service. And to study that, we need to know what power is
contained in the digital signal. and how its spectrum is
distributed.

Most people probably assume the total digital power
is 20 dB down from the analog as it is in the hybrid FM
system and IBOC proponents do not go out of their way
to disabuse us of that notion. In fact, you never sce the
figure quoted anywhere. The only way to determine it is
to get the system specitication and do some caleulations.
We will do that, but here is a hint: the answer is nowhere
near -20 dBe.

Page 10

CALCULATING SPECTRAL POWER

0-5 kHz: In addition to the tertiary sidebands. there is
a pair of reference subcarriers and a pair of data service
subcarriers. The total power in the reterence subcarriers is
fixed (250 watts), but there are two choices ot power levels
for the rest. The total power in the 50 subcarriers making
up the tertiary sidebands is 100 watts or 37.5 watts. The
total power in the data service subcarriers is either 20 watts
or 5 watts. So. the grand total for this zonc is 370 watts or
293 watts.

5-10 kHz: This zone contains the sccondary sidebands
(30 subcarriers) plus a pairof dataservice subcarriers. Here
again. there are two selectable power levels. The total
power inthe secondary sidebands is cither SO0 watts or 125
watts, and the power in the data subcarriers is 20 watts or
5 watlts, so the total for this zonce is 520 watts or 130 watts.

10-15 kHz: This is the simplest zone, yet the one that
causcs all of the trouble! It contains just the 50 subcarriers
that make up the primary sidebands. The total power here
182500 watts. or-13 dBe. This may come asa great surprise
to some people! If you ask someone who is running AM
IBOC . they will probably tell you that they set the power in
this region to around =28 di3c¢.

The discrepancy oceurs because most people measure
AM IBOC using a spectrum analyzer with 300 Hz resolution
bandwidth. which is the usual procedure for checking com-
pliance with the NRSC mask. But that is the power spectral
density. not the total power. To get the latter, you have to
include the full span of'the primary sidebands (about 8.7kl
total) by adding 10log(8.7/0.3) or 15 dB.

So. letus sum itup: the total digital power froma SO kW
IBOC station will be either 293 + [30 + 2500 ~ 2923 watts,
if the lower power setting is selected. or 370 + 520 + 2500

3390 watts on the higher power setting. This is only 2.3
dB or 11.7 dB below the analog power, respectively. The
NRSC evaluation reporton AM IBOC says thatatotal digital
power of -12.4 dBe was used during testing. indicating use
of the lower power setting., but the difference is really
inconsequential. In round numbers, the total digital power is
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-12 dBc. or 8 dB more than in the FM system, and the
majority of this power falls into the first adjacent channels.
So. what does this do to the occupied bandwidth?

HOW WIDE IS IT?

Unfortunately. there is no convenientmathematical model
torthe analogsignal. as inthe FM case. Judging tromspectrum
plots T have scen, and what is required to stay under the NRSC
mask. I will hazard a guess that the occupied bandwidth of a
typical AM signalisnomore than 14kHHz (i.¢..99% of the total
power is within £7 kHz of the carrier frequency).

Now, when the digital signal is added. it gets casier 1o
estimate the occupied bandwidth. About 3% of the total
power (analog plus digital) is in the primary sidebands, and
they have a spectrum that is essentially flat. so we have to
include about 4/5 of them on cach side in order to get 1o 99%
of'the total power. This takes us outto nearly =14 klz, so the
occupicd bandwidth is about 28 kE 7. So. by an estimate that
is probably conservative, addding IBOC 10 an AM signal
increases its occupied bandvwidil by roughiy: 100%.

The total power output of the 50 kW station becomes
52.923 watts. a 5.8% increase. Thatis a lot more thanin the
M system, but here again, the real problem lics in where
that power goes within the spectrum. With that 2.5 kW in
the primary sidebands, the station is in etfect being al-
lowed to establish two new 1250 W stations on the first
adjacent channels. These “stations™ are transmitting, ¢s-
sentially, wideband noise modulation at 100% duty cycle.

T

=

A Typical AM IBOC Spectrum

It is an amazing deal: cach station gets two new ones,
on channels for which they hold no license. with no
technical studies or coordination required! However, any-
onc familiar with the AM band allocation standards should
recognize this as a recipe for disaster.

LOST PROTECTION

Consider the protection for first adjacent stations. This
was tightened up to +6. dB D/U by the FCC in 1991, but for
the vast majority of stations, the old standard of 0 dB on
protected contours still applies. It also applies to the
international agreement between the US and Canada.

What this means is that if you have a first adjacent at
0dB D/U. when they fire up IBOC, you also now have co-
channel interference at +16 dB D/U. This is fully 10 dB
higher than would be permitted if the usual +26 dB D/U co-
channel protection rule were applicd.

The Canada-US agrecement also has second adjacent
protection. setat-29.5dB D/U. [fasecond adjacent station
at this D/U level turns on IBOC, they will create a new (irst
adjacentinterference sourceat-13.5dB D/U,whichis 13.5
dB higher than would be permitted by the tirst adjacent
protection rule.

Rising noise levels are always a concern in AM broad-
casting, but in many ways 1BOC is an unprecedented
threat. If it achicves widespread use and operation is
permitted at nighttime, the hybrid IBOC system will effec-
tively cause a quantum leap in the AM band noise floor all
over North America. and the coverage of AM stations will
sutfer correspondingly. especially in rural arcas.

Broadcasters should be viewing this development
with considerable alarm, and proceeding with caution
instead of rushing headlong into disaster.

Barry McLarnon (VE3IE) holds a BS in Phyvsics and AMS in
Electrical Engineering. He is a consulting engineer specializing
in communications systems engineering. Mr. MeLarnon has
authored more than thirny wechnical papers and conference
presentations related 1o radio communications engineering.

hdmta bdmconimn.ca Spectrographs Courtesy of Burt Weiner
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Digital Guide

Listening to a DRM Signal
by Paul Christensen, CPBE

_/

[JACKSONVILLE. Florida - July 2004]  As we watch
the rollout of IBOC in the US, it is interesting to note many
other countries are also doing a rollout - of DRM, To get an
idea of what this technology sounds like, [ have been listening
to DRM broadcasts on the SW broadcast bands where DRM
transmissions are growing in popularity. Despite the present
technological shortcomings as discussed in this article, the
DRM broadcasts do sound exceptionally good.

DRM OVERVIEW

The DRM system supports a data multiplex that is
transmitted using Coded Orthogonal Frequency Division
Multiplexing (COFDM) multi-carrier modulation. The
multiplex can support up to three data and audio streams.
The carrier density is high within the transmitted spectrum

mask. typically in the order of 200 carriers within 10 kHz of’

bandwidth.

[n order to allow the system to be best adapted to the
transmission channel and propagation path, (i.e.. the LW,
MW or SW bands. and ground-wave or sky-wave propaga-
tion), three different DRM coding modes are supported: A-
Ground-wave; B-Sky-wave; and C-Robust. Additionally,
in order to allow for

T R ee—
progression from pre- [ ss awss
existing AM DSB con- :a“ W
ditions. it is possible to '
select various band-
width and simulcast
options (¢.g +.5,5.0.9, W
} W L
1()..18.2()klIz)l()fllgtcl e ,MW')“"“"W qw{ Wi
regional regulatory re- I ik
quirements. o TS S 1
For data rates of efies -
about 16 kbhs and DRM 10 kHz Bandwidth
above. the MPEG-4 23.6-36 kbps Data Rate

Advanced Audio Cod-

ing (AAC) algorithm

isnormally selected for [ 7= ——""%
audio coding. For [&
lower bit rates, an
MPEG-4 CELP
speech algorithm can
be selected. In cither | i o
case. where it makes ,»-«'WI»P‘.‘?“’N
optimum use of the f ‘
available data rate, an  [50% e
optional Spectral Band
Replication (SBR)
bandwidth extender
tool can be enabled and controlled under the direction of the
broadcasting facility.

In all modes, data is transmitted using cither under (1)
cqual error protection (EEP) where the protection of the
data is equal for all bits of data; or (2) unequal error
protection (UEP) where the more sensitive parts of the data
may be prioritized and afforded a higher degree of protec-
tion. Morcover, a hierarchical coding mode may be selected
in which the multiplex is split into two simultaneously
transmitted streams, but each with different modulation
(e.g. 64-QAM and 16-QAM). Under this coding structure,
the failure point signal-to-noise ratio is difterent for the two
data strcams.

cqpart

"‘.VM.“ # )

Vi

Spen 100 kH
Swerp 5.665 3 (481 ots)

VEN 108 H:

DRM 20 kHz Bandwidth
55-72 kbps Data Rate

RECEPTION CONDITIONS

The equipment used during the listening tests consisted
of a Ten-Tee RX-340 commercial DSP receiver, Hewlett-
Packard Z3801A 10 MHz GPS-locked ultra-high-stability
frequency reference, Force-12 Sigma 40 antenna, DRM
software version 2.0.34, and a Dell 4600C PC with full-
duplex sound card.

Since talready had a Ten-Tec RX-340 commercial-
grade DSP receiver, the addition of DRM software on my
PC turned out to be an casy way to decode DRM broadcasts.
The receiver’s low-level (-10 dBv) audio output is con-
nected directly to the PC sound card audio input. The RX-
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340%s LF. and audio frequency response is measured flat to
t/- 0.5 dB trom D.C. to the upper DSP filter skirt of 16.2
kHlz.

In order to adequately decode DRM transmissions, it is
necessary to center the DRM spectral envelope within the
receiver's LF. passband. Ten-Tec recommends a +2 kHz
passband tuning (PBT)
shift inupper-sideband
(USB) in order to
achieve maximum re-
sponse tlatness out to
16.2 kHz. but I have
found using Fast-Fou-
rier-Transtormation
(FFT) software and an
external tracking sig-
nal (WWV)is the best way to ensure the DRM modulation
envelope is optimally centered within the receiver's pass-
band.

For control software, I am using Carl Morechi's RX-
340 graphical-user-interface, which also allows for more
incremental changes to the PBT. Hopefully. a new firm-
ware release from Ten-Tee will make these adjustments
more user-triendly for DRM users. Ideally. the selection of
the DRM modulation mode on the receiver’s control pancl
will automatically invoke the necessary mode. bandwidth,
and 1.F. passband settings.

SIGNAL QUALITY

My initial observation is that DRM transmissions are
very immune to atmospheric static crashes. For example, in
the middle of listening to DRM broadcasts one evening, we
had a thunderstorm roll through the north Florida arca.
Nevertheless. not once did 1 experience a loss of receiver
lock due to static interference. Provided that deep fading is
not present during reception conditions, DRM holds up
tolerably well.

Later that evening. I switched to Radio Kuwait on the
25-meter band and noticed the signal-to-noise ratio had
degraded to 12 dB but there was little signal fading and |
was able to decode the transmissions perfectly for approxi-
mately thirty minutes. The overall audio performance of
DRM is analogous to listening to a moderately low-bit-rate
(20 kbps) AAC Internet stream.

As long as the DRM software remains locked to the
transmitted data stream, there is essentially no difterence in
audio quality during periods of light to moderate iono-
spheric changes. But once the received DRM signal be-
comes unlocked, you have already missed several seconds
of content before lock is re-established.

At least under analog conditions, the human car does a
reasonably goodjob of resolving the effects of deep sky-wave
fading. As receivers with internal DRM firmware evolve, the
time required to achieve a locked data stream may improve.

During the Radio Kuwait broadcast at 2200 UTC, the bit-
rate was substantially reduced (as confirmed by the DRM
software status pancl), which contributed to a more robust
decoding under much more adverse conditions, albeit fading
was much less severe than that experienced with broadcasts
trom the Radio Netherlands Caribbean relay point at Bonaire
and the Canadian Broadcasting Corporation. As expected,
these broadceasts are extremely strong in signal strength — but
were subject to extreme fading, owing to the multiple arrival
angles into North Florida.

DEEP FADES AND DISTORTION

I noticed that DRM transmissions are susceptible to
deep ionospheric fades and atmospheric phase distortion.
For example. during my reception of Radio Netherlands,
fading was as deep as 30 dB with respect to maximum
received signal strength. As previously discussed, during
periods of deep fading, the DRM software would com-
pletely unlock and it would take several seconds to re-
synchronize, when all would be well until the next fade a
few seconds later.
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The DRM technical consortium recommends slow re-
ceiver AGC attack and release times but little difference was
noticed when trying several settings, including a complete
AGC bypass where Fmanually rode LF. gain. Receivers with
integrated DRM firmware decoding may do a better job
during the recovery period when compared against the soft-
ware/PC decoder system that | am presently using.

The spectral response of a typical DRM transmission in
which a reasonable signal-to-noise ratio (> 18 dB) is attained
appears in the following DRM software screen-shot image:
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The image above was taken during a DRM transmission
from the Canadian Broadcasting Corporation’s (CBC)
Sackville, Canada broadcasting facility. The CBC trans-
mission was beamed to the southwestern United States on
the 49-meter shortwave broadeast band.

As evidenced by the swept spectral plot above. the
DRM modulation envelope is tightly contained within 10
kHz of spectrum. Since we are observing the spectral
bandwidth at great distances from the source, the quality of’
the observed occupied spectrum is greatly intluenced by
ionospheric propagation, atmospheric noise, and other in-
terfering sources.

Also note the scrolling text window that displays station
identification, audio coding and other related intormation. A
powerful attribute to DRM s that it can be scaled and
fractionalized. providing multiple audio programs and corre-
sponding text messages to match the content of the broadcasts.

The manitestation of atmospheric phase distortion ap-
pears in the DRM software screen capture below. Note the
extreme non-lincarity in what is ideally a smooth and flat
digital modulation envelope within the transmitted passband.
In this condition, the DRM software fails to synchronize with
the transmission during an ionospheric fade and complete
loss of audio occurs. The following screen capture was taken
several seconds after the preceding image.
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CONCLUSION

DRM was designed for use under a variety of broadcast
transmission modes and frequencics, but my listening ex-
perience leaves me skeptical as to its long-term popularity
among the shortwave broadcast community.

The DRM algorithm does scem to be evolving and
improving over time. But since extreme ionospheric fading
and phase distortion is pervasive between S and 30 Mz,
shortwave DRM listeners will likely require a diversity-
antenna reception approach, as listeners are not going to
tolerate severely broken transmissions despite the dramatic
improvement in audio quality.

I have not yet had an opportunity to observe the trans-
mitted RF mask of DRM versus IBOC, but the AM broad-
cast band would seem to be a much better medium than
shortwave for DRM transmissions. Rapid. deep fading due
to nighttime ionospheric shifting is not as common on the
MW frequencies.

On the other hand, co-channel interference will likely
be an issue for those listening equidistantly between sta-
tions, much the same as the issue currently exists for night-
time IBOC AM transmissions.

Paul Christensen, has been a broadceast and broadband engi-
neer in the Jacksonville. FL area for over 20 years, and now has a
legal practice specializing in broadband CATV law. You can contact
Paul at attorneva broadeast.net



AM Ground Systems Co.

Ground System Construction,
Evaluation & Repair

1-877-766-2999

www.amgroundsystems.com

Has your station lost coverage over time?

Is your AM ground system over 30 years old?

Do you have a new CP or are moving transmitter sites?

Has your ground system been damaged or vandalized?

Is your base impedance or directional pattern unstable?

Just wondering if you are getting all of the range your station is

capable of?

If the answer to any of these questions is YES
Call today for a free construction, repair or evaluation quote.

Reliable On-time Installation
Quality Workmanship
Tower Tune-up
Free Budgetary Estimates &
Quotes

Small Package...
Big Performance!

What Could You Do With 1.8 Watts?
Plenty, if it's a Decade FM-850.

FCC Certified, the FM-850 is a 1.8 watt exciter/transmitter which
can be used as a first stage exciter, a low power translator or use
with leaky coax for controlled radiation in a defined area.

Only one rack space will be required to mount this versatile
exciter/transmitter. Consider buying one as an emergency back-up
exciter. Have multiple stations? No problem. The FM-850 easily
tunes across the broadcast band right from the front panel with a
stability equal to or greater than .0008%.

Order the s:ereo version and ycu'll be amazed at the separation
greater than 45dB. Please call us or go to our web site for further
details.
Decade Transmitters Inc.
3232 Richard Street,
Sherbrooke, Quebec, Canada J1L 1Y2

Toll free (Canada-USA): 1-888-428-4323
Tel: 1-819-563-4323 Fax: 1-819-563-3244
http://lwww.decade.ca

US Sales: Erickson Broadcast Service
1-888-830-8223 www.EBSradio.com
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“Rack-Ables”
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§s4100 SILENCE MONITOR II

$$8.10 RE-1 with FP-L Filler Panel

The upgraded SS 2.1, TERM 11l & BNC | | switchen/reuters are improved with new
front panel switches. They may be used as 2 desktop device, and are equipped with:
mounting holes for wall mount installation or may bbe installed en the new RA-1
"Rack-Able” 1RU mounting shelf.

The new “Rack-Able” SS 4.1 Ill switcher neplaces the popular SS 3.1 while adding a
forth stereo input channel zrnd front panel control. We've kept the best of the SS 2.1
fea:ures and added a few more.

The new Silence Monitor 11l improves onithe features of the origina. SSM, with front-
parel control, removable screw terminals, “Plug & Play” instaliation, built-in program
swizcher, restore timing delay, aural alanm and relays for most "emote functions
Row rackable!

The new SS 8.1 Il switcher replaces the popular 6xf with the addition of two more
stereo input cnannels and GPI, while keeping the price the sare! The SS €.1 Il may be
cesxtop, wall mounted er installed on the new “Rack-Able” mouriting skelf.

The new RA-1 (1-RU rack shelf) provices mount:ng for three tri-racx or two half-rack
"Rack-Able” configured products. The Ra-~ is pre-dritled for flush ane recessed praduct
mounting. The RA-1 is furnished with fillar panels and mounting hardware

Look for additional "Reek-Able” products soon.

tools

www.broadcasttools.com

639 Sunset Park Drive « Suite 101
Searo-Woolley, WA 98284 USA
(360) 854-9559 « FAX: (360) 854-9479

Experlence Exceptional Quahty
~ Reliability and Servic
xperience Armstrong Transmitter!

Our single tube FM
transmitters offer you
exceptional quality and
affordable prices.

| —mmen aman
- .

T Built for the “real world”
= _wuwn - ®  environment these RF

: workhorses offer long
term reliability and
features not found in
any other single tube
transmitter available.

Like Fiber Optic PA

arc detection, PA
thermostatic protection

Roll Out Power Supply,
and Key Component

'temperature sensors

Armstr&)é Tr‘énqg:tter brmgs you the best RF
pmducts, the best around the clock support and the best
prices ...because you deserve nothing less!

- AFIMSTF-ICING
*'FIANSMF'TERCDRPORATIDN

~ web: www. anmstrongtx.cbm  ph:315-673-1269
‘email: sa!es@armstrongtx.qol%_ x:315-673-9972
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Saving AM (again)

by Robert Meuser

IBOC is ofien hailed as “salvation™ for the AM band. Yet, manmy voung people
today have never heard of AM: there is literally nothing they want o listen to on A M.
Is A headed for the junkyard of historv? Robert Meuser offers his suggestions for
revitalizing a medivm that again has fallen on bad tines.

[NEW YORK CITY, New York - July 2004] AM broadcasting has been on the
verge of dying for 50 years. Atvarious times different people have come along with
plans to save the medium. The tirst time was in the carly 1950s, although it was not
so much a threat to the technology of AM as it was a threat the emerging Television
medium brought to the radio programming of the day.

RECOVERING FROM TV, THEN FM

It was not technology that recovered an audience for AM, but the likes of Allen
Freed, Murray the K and many other DJs of the day who brought a new music format
with a new music style. As soap operas and dramas quickly faded away and tound
anew home on TV, AM radio entered a new Golden Age and grew stronger with a
new generation. FM radio with its improved tidelity and resistance to static
languished in the shadow ot AM for decades, including nearly a decade after
broadcasts were possible in stereo.

During AM’s second Golden Age, many stations were added to the crowded
spectrum and the resulting interference was one reason that AM receivers began
sounding cver poorer and FM was becoming ever more a threat.

After the FCC forced separate content on FM. many owners let young, often
underpaid DJs play music considered not commercially successful just to meet the
Rules. This was the beginning of FMs rise to popularity. (As previously with AM,
it was new content that pushed the transition.)

Many felt the solution to saving AM again was higher fidelity receivers and stereo.
Mucheffortand technical expertise was putinto the project, only tomeet with little public
acceptance (or even understanding). [t seems the general public cared far less about the
quality of what they histened to than the content. Talk radio evolved and pushed many
AM stations to very high earnings. But again, it was content that saved the day.

NEW THREATS

AM (and now FM) Radio faces new threats in the 2 st century. They come from
numerous new technologies — from satellite to Internet programming - all of which
offer many more personal choices than does the older radio technology. So once
again AM nceds to be “saved™ — and to a lesser degree, so does FM.

Formany, the answer this time is "digital.” Anybody who has worked with IBOC
or DRM on AM frequencies will tell you how much better the audio quality is with
the technology. And in many cases this is very true.

The problem is that history teaches us better sound alone does not save the day.
The digital technologies available to broadcasters cither offer or have the potential
to offer much more than s being exploited. Multiple program streams and the
technical capability to solve propagation issucs are but two examples.

HANDLING THE CHALLENGE

Wehavealotofiissues todeal withand problems to solve inatransition to digital,
which is what makes engineering a challenge — and sometimes tun. We are learning
that most transmitters will have to be replaced in order to go digital. Another
technical challenge is a better means of delivering content as the current satellite
delivery systems can produce serious artifacts when being re-compressed for digital
radio. And to meet consumer demand, a means of delivering both text and pictures
to the receiver will be a necessity.

Rather than looking at how radio was ten years ago when digital systems tirst were
being developed, it would serve us better to look forward and realize we never really
know how things will end up. AM radio itself was never planned; it was the result of
unintended consequences by experimenters of the day. [ronically it began as a “talk™
medium, music came later, only to return to tatk formats being the driving force.

In many ways, the broadcast modet evolved from a haphazard emulation of
newspaper practices of the day. FM and FM sterco were more planned systems, but
did not attract enough listeners, at least at first. The eventual popularity of FM came
in part from FCC initiatives, as well as the unintended consequence of many owners
doing what was least expensive and most expedient to comply with the Rules.

LOOKING FORWARD

Digital radio opens the door to delivering more than just audio. Hopetully itwill also
permit the delivery of multiple program streams and blend to analog only as an option.
One trequently cited example is that of satellite radio delivery of traftic. Creative digital
radio would be flexible enough to deliver a low quality stream of similar data.

Creative engineers and programmers can make digital an exciting new chapter
in broadcasting. Those pioncers who succeed with this new broadeast technology
will do so notjust because it sounds better. We just might need more of what sounds
worse — but is much more interesting to the audience.

Robert Meuser has been watching technology changes for more than three

decades. lle can be reached at robertm@hbroadceast.net
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Save Time and Money With SCMS!

%28 Years of Personal Service
<Experienced Technical Staff
+~New & Rebuilt Audio & RF

+Extensive Rental Fleet
<Rep for 600+ Companies
*Trade-ins Welcomed

CORPORATE SALES OFFICE
Pineville, N.C.

Call: BOB, MIKE, ERNIE or MATT

Toll FREE 1-800-438-6040
1-704-889-4508
Fax 1-704-889-4540

e-mail sales@scmsinc.com
www.scmsinc.com

Mid-South Sales:
Bob Mayben

Voice: 877-391-2650
Central Sales

Bernie O'Brian
Cell: 731-695-1714

West Coast Sales:
Doug Tharp
Sales: 866-673-9267

Mid-West Sales:
Mary Schnelle

Sales: 1-800-245-4307

South-Atlantic Sales:

Art White /

Sales: 770-632-1295 /f' INC.

North-East Saies:
Jim Peck
Sales: 315-623-7655

U KNOW WE KNOW RADIO

the PETER DAHL GO. for
custom transformers

-

| %

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

Peter Dahl Co.

write or fax for an extensive catalog

915 751-2300 - fax: 915 751-0768 « 5869 Waycross * El Paso, TX 79924
www.pwdahl.com ¢ pwdco@pwdahl.com
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Studio Installation
Studio Furniture
RF Installation

A unique combination of
technical design and
installation services with
custom furniture design &
fabrication, provides full
service capabilities that
assure new construction
efficiency and quality as
well as expansion of
existing facilities at
affordable cost.

BALSYS

Balsys provides any combination
of turnkey, project oversight and
coordination, or individualized
services on a nationwide basis.

Q Workflow & Systems Analysis
O Equipment Recommendations
Q Furniture Design & Fabrication
O Wiring Design

Q Prewiring & Test

O On-Site installation & Test

Q Training

ey

Balsys Technology Group, Inc.
Balsys Wood Arts, Inc.

930 Carter Road #228 — 232

Winter Garden, FL 34787

Tel: 407-656-3719

Fax: 407-656-5474
sales@balsys.com
www.balsys.com

References Provided Upon Request - Balsys is Fully Insured

= Studio Facilities
« Technical Operation Centers
| =AM & FM Transmission Sites
* Prefab Buildings
* Towers & Antennas

“Value Is The Realizaticn Of A Job Accomplished Professionally,
On Schedule, And Within Budget”

I

|

The Broadcast Industry’s

b-channel UNcompressed Digital ST 2

MODEL467 DIGITAL STL RECEIVER

Advanced Technology, Only From TFT

* 6 UNcompressed Program Channels, maximum

¢ PC Configurable from Front Panel for Frequency, I/0, Alarms, LCD
* Supports 48, 44.1, as well as 32 ks/s Sample Rates

* 256 QAM, 64 QAM, 16 QAM Modulation

e AES/EBU or Analog I/0 - Built-In Sample Rate Converters

e Major/Minor Alarms on both Transmitter and Receiver

* 3.125 kHz Step Size
)
TFT
INL

Phone: (+1)408-943-9323
FAX: (+1)408-432-9218
www.TFTInc.com e-mail: info@tftinc.com
1953 Concourse Drive. San Jose, CA 95131
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Leading POTS Codecs Compared.

Comrex Matrix

Tieline

Commander

Zephyr Xport

Audio Bandwidth @ 24 kbps
@ 19 kbps

Direct Internet Software Updates

Digital PC Audio Input

Audio Metering (XMIT/RCV)

Audio Processing

Remote Control
Auto Dial Storage
Frequently-Used Settings Storage
Standards-based POTS Codec
Transmit-Receive Quality Display
Contact Closures
Display Resolution
Analog Cell Phone Interface
Mixer Inputs
Phantom Power
Automatic Voice-Grade Backup
Power Supply
Local Mix Audio OQutputs
Headphone
Line Level
Direct Receive Audio Output
Uses ISDN at the Studio Side for

More Reliable Connections

Available ISDN Option

14 kHz
11.2kHz

No

No

Transmit only

None

No
19 Numbers
none
No - Proprietary

No

120x32 LCD
Optional
1 mic, 1 mic / line
No
No
External

Yes
Yes

No

$850.00 (adds MPEG 1.3 & G.722)

15 kHz
9kHz

No

No

One-at-a-time

Simple AG(

R$-232 and dedicated computer
50 Numbers
none
No - Proprietary
Yes
2
120x32 LCD
Standard
2 mic / line
No
No

External

Yes

Yes

No

$850.00 (adds (5.722)

15 kHz
15 kHz

Yes, via Ethernet port

Yes, via Ethernet port
and supplied driver

Simultaneous

Digital multi-band AGC with
look-ahead limiter by Omnia

Ethernet via Web browser
100 Numbers
30
Yes - aacPlus (MPEG HEAAC)
Yes
3
128x64 LCD
Standard
1 mic, 1 line
Yes - 12 volt
Yes
Internal auto-switching
Yes
Yes
Yes
Yes - your Zephyr Xstream
becomes universal POTS
and ISDN codec.
$495.00 (adds G.722 & state-of-

the-art AAC-LD for
high fidelity and low delay)

List Price:*

-

$3,700.00

$3,650.00

)

The world's most advanced POTS codec
is also the world’s lowest priced POTS codec.

b
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* Refers to base MSRP without ISDN option as of 5/1/04. The Telos logo, Zephyr, Zephyr Xstream, Zephyr Xport are all registered trademarks of TLS Corporation, © 2004 aacPlus (TM) Coding Technologies.
Comrex, Tieline and associated trademarks are property of their respective owners. Product
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The routing switcher gets a new twist.
(About five twists per inch, actually.)

Everybody needs to share audio. Sometimes just a few signals — sometimes a few hundred. Across the hall, between floors, now and then
across campus, Routing switchers are a convenient way to manage and share your audio, but will your GM really let you buy a router that costs
more than his dream car? Unlikely.

If you need a routing switcher but aren’t made of money, consider Axia, the Ethernet-based audio network. Yes, Ethernet. Axia is a true network.
Place our audio adapter nodes next to your sources and destinations, then connect using standard Ethernet switches and Cat-6. Imagine the
simplicity and power of Ethernet connecting any studio device to any other, any room to any other, any building to any other... you get the idea.

Scalable, flexible, reliable... pick any three. Are you still using PC sound cards? o
An expensive proprietary router isn’t practical for Even the best sound cards are compromised Civewire
smaller facilities. In fact, it doesn't scale all that by PC noise, inconvenient output connectors,
well for larger ones. Here's poor headroom, and other
AT B S TR, . —raeemeee
oo Ok i where an expandable s 3 = gremlins. Instead, load the S
etk is o el miore network really shines. * * Axia IP-Audio Driver for e b
e, i A v Connect eight Axia 8x8 Audio Nodes using Windows® on your workstations and connect andiv awt of vaur PC. No
\,"””,’L”“,fj:::“"’l’\“m"\("(’g‘, Cat-6 cable and an Ethernet switch, and directly to the Axia audio network using their el o)
you've got a 64x64 routing switcher. And you Ethernet ports. Not only will your PC productions ‘j""["";/;,”"’:" s
can easily add more I/0 whenever and sound fantastic, you'll eliminate sound cards and
wherever you need it. Build a 128x128 sys- the hardware they usually feed (like router or
tem... or 1024x1024... use a Gigabit fiber back console input modules). Just think of all the

bone and the sky’s the limit. cash you'll save,

ESS S = = | P iet.
Put your preamps -:."....... = @' ut your snake on a diet

" where your mics are. Nobody loves cable snakes.

Besides soldering a jillion connectors, just try

Most mainframe routers have no mic inputs,
Put an Avia Micrphnme

Nende next te our mies and so you need to buy preamps. With Axia you get finding the pair you want when there’s a

send preamplificd audio . . ] : i Avta digitad audio
cvewdiere vou need it over ultra-low-noise preamps with Phantom power. change to make. Axia Audio Nodes come iy e S
BT , o ’)””"’“ Put a node in each studio, right next to the mics, in AES/EBU and balanced stereo analog of channels of ,/mim/m;r;m
s ar signal degradatinon ont one skinne CAT-t cable
to keep mic cables nice and tight, then send flavors. Put a batch of Nodes on each end We know yor're nor gours

fo miss solderine all that

of a Cat-6 run, and BAM! a bi-directional
multi-channel snake. Use media converters
and a fiber link for extra-long

muitiple mic channels to the network on a single
Cat-6 cable. And did we mention that each Mic
Node has eight stereo line

mdti-pen

outputs for headphones? runs between studios —

Nice bonus. or between buildings.
JHENCO With a little help from our friends. Would you like some control with that?
A networked audio system doesn’t just There are plenty of ways to control your Axia
Scate Studiss replace a traditional router — it improves upon network. For instance, you'll find built-in
rm. it. Already, companies in our industry are realiz- webservers on all Axia equipment for easy
e ing the advantages of tightly integrated systems, configuration via browser. PathfinderPC
, b and are making new products that reap those software for Windows gives you central o e e
Anva is already workimg o q q o q .
widh some grear companies benefits. Working with our rr— control of every audio path in :”ﬁ',:m \l,:',/-ﬂ,:;‘-': li‘,(ﬁ',‘},'m,,
o il partners, Axia Audio i r—— on: - Yourplant Router Selector i commd
AN bringing new thinking and y nodes allow quick local e e voy
~ and Onwria. Check ideas to audio distribution, machine control, source selection, and intelligent studio control \””’;!’,:’l‘:’/‘;l‘\/”i"";,:’w",‘l::' ;
e T Program Associated Data (PAD), and even surfaces let talent easily access and mix any most wscfil
wiring convenience, source in your networked facility.

“This sounds expensive.” Just the opposite, really. Axia saves money by eliminating distribution amps, line selectors, sound cards,
patch bays, multi-pair cables, and tons of discrete wiring — not to mention the installation and maintenance time you'll recover.
And those are just side benefits: our hardware is about half the cost of those big mainframe routers. That'’s right... half.

Once you experience the benefits of networked audio, you will never want to go back. AxiaAudio.com for details.
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Audio Processing
From the Ground Up

Part 17 — Listening for the Right Sound

by Cornelius Gould

[CLEVELAND. Ohio - July 2004]  When tweaking
your station’s audio processing for success, there are four
key components that must be in place: a modern. com-
petitive processor. solid knowledge of how that proces-
sor works. a concept for the “signature sound™ desired,
and clear cars.

While having “clear cars™ may sound trivial, it you do
not have them failure is assured. That brand new digital
processor will not help. nor will your knowledge of all the
tricks and tips about the box. nor even knowing exactly
what signature sound you want. The ultimate in processing
powerand knowledge cannotovercomea lack of clear cars.

FATIGUE POINTS

In the last few installments. we have mentioned some
ideas. tips. and tricks to get the sound you want from your
audio processing. At the same time. we touched on how
over-processing can create a signal that fatigues the
listener. Perhaps more importantly, we mentioned the
danger of car fatigue in the person adjusting the audio
processing chain, and how to minimize the effect.

This time around we will tackle in greater detail some
listening techniques for setting up audio processing. To
aid our discussion, I have made up a list of “Corny’s
Rules for Audio Proeessing.™ These Rules will help
describe my particular audio processing technique.

Atthe same time, wewill review a few important things
in the arca of car fatigue. and some ways to minimize it.
These tips may help you just as much (if not more) than
some of the deep technical details of broadeast audio
processing. Together, I am sure the following will help you
with your audio processing adjustments. So, let us getto it!

RULE #1: KNOW WHERE YOU WANT TO GO

This Rule is very important on many fronts. Obvi-
ously. if you do not have a good idea of what you want o
do with your audio, you arc going to have a hard time
getting a good sound. Typically, [ start by listening
critically tomy station fora while and try to imagine what
kind of sound would enhance the programming | hear,

With that in mind, [ try as best | can to come up with
descriptions of how | want the bass to sound, the highs,
vocals, cte. That lcads to a quick (or involved — it
depends) conversation with the PD to see if he/she shares
this audio vision.”

This Rule 1s very important when it comes to shop-
ping for an audio processor! I have been emailed several
times already by readers wondering. “So. what’s the hest
audio processor to buy?™ Yet, that is a question | cannot
ask without more input. Why?

WHAT IS “THE BEST?”

What often gets overlooked is that there is no “one

size fits all™audio processor. The correct audio processor

for your application depends on what you are looking to
do. and the size of your budget.

Audio processors range from very simple - to keep
you legal, and not necessarily for loudness - to those built
for Toudness. Some are optimized for a “sound™ the
designers feel is best for you, with very simple adjust-
ments to trim that pre-determined sound slightly. Others
come with an arsenal of tools to allow you to do whatever
you want — including getting yourself into big trouble!
Still other audio processing choices tall somewhere in-
between these two boundarics.

Having a really clear vision of the sound you want,
and comparing the various features of cach audio proces-
sor will take you far!
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What works best for you depends upon your needs,
and in many ways is not unlike shopping for a new car.

You can sce how this works: everyone likes their
favorite cars for different reasons. It is a pain in the rear
to do the foot work, sometimes tiring and time consum-
ing. but knowing cxactly what you want from your new
car (oranaudio processor) will help you to ask the correct
questions in your rescarch o find the best choice.

After you have the processor of your dreams (or after
you sit down in front of the one you have inherited) it is
time to give attention to the next few Rules.,

RULE #2: KNOW WHAT GOES IN ...
AS WELL AS WHAT COMES oUT

A most important factor for me is tokeep asolid grasp
on the source audio. Frequently “A/B-ing™ the off-air
audio with program audio directly from the studio con-
sole is a very important step. It provides a wealth of aural
information about what is actually going on with the
audio processing.

Trying to tweak the processing without this reference
inevitably finds me “running in circles™ with the process-
ing. After realizing the situation. 1 began to understand
the meaning of one of Steve Church’s favorite phrases:
“ICs like trying to nail Jell-O to a wall.”™

To pull this technique off at a transmitter site where
there was no “program line feed.” | once actually as-
sembled a CD collection of all the currents in rotation on
the stations. I would take these CDs to the transmitter site
to A/B the €D audio: those CDs were my “program
source™ reference. Using them this way reallh worked to
“stiffen the Jell-O™ to the point where 1 could “nail the
sound down™ casily.

My point in comparing source to air is that by using
this technique. you will be aware of whether or not you
reach a point where you may be tweaking in too much
cmphasis on some parameter, getting you into trouble on-
air.

Using the off-air signal is fine for a gencral reference
when listening between yourself and your competitors
during adjustments. Just do not forget to regularly check
the program feed against the oft-air signal to hear what
youare reallvdoing! 1tis much harder to tell when you are
“beginning to step on the gas too hard™ by listening of1-
air alone.

When you losc track of what exact/y you are doing to
your audio. you can quickly get into trouble with what
scems to be some “unfixable distortion problem.™ Try not
to lose your perspective. People often get hopelessly
stuck with their processing and fail to back oft on some
parameter because they (casily) missed the subtle clues
they would get using the A/B technique. letting them
know they were in trouble.

This kind of monitoring has kept me sane many times
when [ thought I had discovered something I hated about
“the processing™ when certain songs play. Most of the
time. a quick A/B cheek reveals itis just the way the song
was recorded. and it has nothing at all to do with the on-
air processing. Whew!
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RULE #3: CONSIDER THE LISTENING
ENVIRONMENT!

In addition to using the program source to keep your
bearings, the listening environment will also affect the
way you go about choosing the appropriate type of
processing adjustments.

If your audience is mainly listening in cars. then you
need to make sure the source-to-source levels are consis-
tent. This does not mean you have to “squash™ the audio
into some sort of pulpy aural substance flowing forth
from the speakers like Velveeta cheese. What it does
mean is you have to carcfully consider how to keep audio
levels consistent without causing additional listener fa-
tigue — a real balancing act, to be sure.

Processing for people listening on boom boxes will
be difterent than processing tor listening in cars, which
will be different than processing tor big stereos or clock
radios or - you get the idea. The point is to listen on as
many different radio sets as possible to get a true picture
of how your audio processing adjustments are taking
shape.

For "“newbies:™ keep in mind another enemy of
accurate reception — Multipath Distortion! Multipath
distortion takes on many forms. and can casily come
across as distortion caused from too much clipping. The
funny thing about this type of distortion is how it is
often reduced as you decrease the amount of clipping
used for loudness. This is a good reason to have differ-
ent radios and use different locations to verify what you
arc hearing.

Thosc of you adjusting the processing fora “rimshot™
FM signat or low power Class A station really have to be
sensitive to how your processing adjustments may be
aggravating multipath in ways that will causc your listen-
ing audience (or worse yet - the Boss) to believe that the
signal is no longer as strong as it was before.

I your signal is not the best. and your audience is
office listencers, keep in mind that there are a /or of
computers in today’s offices. This ercates a lot of
digital hash living at 100 MHz, with a detrimental effect
on FM radio reception. Those rows and rows of com-
puters sitting in or near to the cheap radios people take
to their cubicles to listen to your station could fool you
into thinking you have FM multipath even when you do
not!

As a general rule in such situations. be very careful
how you use clipping. It is usually better to be a little
softer on the dial and preserve your coverage than throw-
ing huge flames at the radio dial that just blow back at you
and burn your own rcar-cnd (so to speak)!

RULE #4: DON’T DO TOO MUCH AT ONE TIME!

In today’s broadcast enginecring world. there is not a
lot of time to sit and diddle with the audio processing all
day. I sec this as a good thing. as it forces you to spread
out the fine-tuning over a longer period of time.

In fact. some of the stations 1 get the most comple-
ments onare the ones where the signature sound emerged
slowly over the course of a few months.

Initially. try to get your sound close to some happy
medium. where the DJs are fine with the way they sound
in their headphones. and the way the processing feels
while mixing on-air. Then, as you have a few minutes
here or there during the course of several weeks. go inand
tweak the processing parameters to emphasize a little
more of this, smooth out that. fine-tunc something ¢lsc.

Eventually your desired sound becomes established.
A nice thing about this approach is that the on-air staff
rarcly notices anything at all, since they were subtly
nudged along with the changes until you and the PD were
happy with the final on-air product.

Taking a longer period of time also helps to get
around with the problem of listener fatigue-induced mis-
takes in judgment, the ones that can get you called on the
carpet later.

As we continue this discussion. next time we will
follow up on some of the practical tips & hints from this
and the last article to help you get the sound you want!

Cornelins Gould's mission is to rid the world of bad
aundio. Meanwhile, he moonlights as Senior Staff Engi-
neer for lafininy Broadcasting in Cleveland, Ohio. Corny
can be comacted ar: cg@radiocleveland.com
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A Newsroom on the Cheap

by John Devecka

[BALTIMORE, Marviand - July 2004] Well, this
was a busy NAB. | saw a lot of things, but there was
a lot more I did not get to scc. Between chatting with
old friends, talking, walking, making ncw friends,
walking, cating, some more walking and mcetings, |
still managed to miss a lot of people and products.

Stll, what I did sec made the trip well worthwhile.
For thosc of you that have not experienced an NAB,
you recally must get there. Nowhere else in the world
can you sce so much amazing gear in one place - nor
so much hype and farce. But that comes with any trade
show. This ycar | did have a goal in mind. | wanted to
find a way to do a simple news desk for school
stations. And I think I did!

A COMMON NEED

Many school stations nced a way to do remote
news and interview gathering, but have little space,
engincering resources or budget to achieve this goal.
AtWLOY I have set up some simple desks, which are
notrecally ideal, but are functional nonetheless. Freally
wanted to find a better way to do this — for us and you.

A basic news desk ought to be able to accomplish
some simple tasks easily and quickly. It nceds to have
a telephone hybrid so a reporter can whip up a quick
interview for a news report. A computer-based audio
editing system that delivers quick composition and
recording can ensure consistent work. Headphones,
microphones and functionality need to be interfaced
simply and casily, especially since many of the stu-
dents doing news are not regular Dls.

Above all. a good news desk needs to have mul-
tiple busscs so that hybrids work, editing works and no
one has to listen to feedback, echoes or worse. Finally,
to do it without breaking the bank or requiring a
complex wiring plan, I needed a widget for all the ins
and outs required of a news desk.

PUTTING IT TOGETHER

We will start with a new product from the folks at
Henry Engincering, best known for their innovative
solutions for common problems. Thousands of sta-
tions use Henry products like their remote relays to
triggeron-air lights, ortheir level converter interfaces.

For NAB 2004, thosc crafty folks have come up
with one of those wonderful things you did not rcally
know you neceded - or in my case, you knew, but no
onc made it. They call it the StudioDrive, and it fits
into the standard drive bay of a PC (I supposc it might
also fit a Mac, but finding onc with a standard drive
bay is a bit more of a trick). Thank you, Hank!

StudioDrive
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Henry Engineering StudioDrive

This nifty little box has everything you need for a
simple news studio — or any other simple studio. It has
a microphone input for the news person, a telephone
hybrid interface for your remote interview, a spare
input for all manner of options (second person in the
studio, live music mix, ctc.). And, most importantly,
individual lines for the PC audio card. monitors and
headphones. It is like they thought of everything.
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Internal busing makes sure that you can route
audio the way you want and monitor cither the input
(recording) or output (playback) of your PC audio. A
simple interface box has all the 1/4" connection points
for ins and outs neatly arranged and labeled. With the
mix of balanced and unbalanced, mono and stereo
inputs, you should be able to make almost anything
work. And it all connects to the internal drive wiring
harness in your PC for power.

So there you have a simple, in-PC mixer for $595.
Of course, now we need the rest of the studio, so you
can compile newscasts with casc.

ADDING MORE PIECES

While the StudioDrive has a builtin tele-coupler,
I would rather use a full hybrid for my studio setup.
(You arc free to disagree: after all it is your money.)
However, since most schools now operate on a
digital PBX system, | would suggest something
simple like JK Audio’s innkeeper PBX ($495) as the
next step. It offers a compact solution for easy
interfacing to a digital PBX system. with all those
basic things you nced — mix minus, level adjust-
ments and casy connections.

I am already a fan of JK Audio gear, and using
innkeeper rack mount units in my own news gathering
desks right now. It all connects casily to the
StudioDrive. but since the JK unit has XLR and the
Studio Drive has 1/4" jacks, we doneed a set of cables.
Assuming that your engincering assistance is limited,
perhaps you ought to order any adapter cables when
you order the equipment.
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JK Audio innkeeper PBX

Turning to the microphone itself, how about a new
Studio Projects C'I condenser microphoneandan LPB
Silent Boom (of coursc, my bias shows a bit here). For
relatively little moncy ($300) you get a clean, solid,
large diaphragm condenser microphone and a heavy-
duty arm ($160).

The StudioDrive has a microphonc preamp, but
my preference is usually to go with outboard preamps
and processing if I can afford them. (Let your budget
dictate this area.) | also prefer a tube in the audio path
if possible, but I am not suggesting sending Doug
Fearn $2,400 fora VT-1 precamp to put in my “news-
roomon the cheap,” much as I would like one. Instead
you might try somcthing simple like a Tube Pac
desktop Microphone Tube Preamp/Compressor from
ART ($245).

Since you do need to be able to hear what is
going on, a simple incxpensive pair of AKG Head-
phones will get you there and leave change in your
pocket. There are a zillion choices for decent head-
phoncs out there, but you need to determine how
well cach survives in your environment. Most sta-
tions will not buy big dollar headphones for DJs
that play Samsonite Gorilla with them. AKG and
Koss, among others. make very rcasonably priced,
good headphones.
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AUDIO HORSEPOWER

Many schools have easy access to a generic PC
through their IT departments. A screaming fast ma-
chine is not required; a 1 GHz Pentium I can be
reasonably effcctive running audio software (Adobe
rccommends 2 Gllz or better, and Windows 2000 or
XP). Bump up the RAM to about 256 (Adobe would
like 512).

I like the MIA Audio Cards from Echo. They
sound good, arc incxpensive, and have easy on screen
controls. We have not had a failure or problem with
any of the 15 in WLOY machines. However, there do
appear to be some issucs with the drivers and the
newest version of Audition, so my only caveat — as
with most computer hardware — is to suggest you
download the latest drivers as soon as you set up the
system.

To manipulate the audio, I would suggest Adobe
Audition (the software formerly known as Cool Edit).
Most folks know the old name, but the new owners
were smart enough not to mess with success and the
new version works just as well as the old. The latest
version of Audition (V1.5) sells for $299. Note that
Adobe offers both bulk licensing and discounts for
cducational institutions; check with your IT folks for
their price for Audition — you will be pleased with the
savings

Use a good-sized hard drive to provide storage for
your projects — especially long interviews. A CD-R or
DVD-R is a must for moving your files out to air or
archives.

Of course, there are always lower or higher cost
options. If'you rcally must pinch pennies, drop down
to a simpler microphone with a desk stand, losc the
prcamp, usc the StudioDrive’s builtin coupler and cut
costs quite a bit. Of course, the package may not be as
tasty, but it will still work well.

Counting the Cost

Now you have a generic PC you can get from
the IT department and a shopping list for a simple
Newsroom. Better than that, it is easy to put it
together. If you follow my basic recipe (as with all
good recipes - modify it to suit your tastes), here is
what you need:

1 Generic PC with CD-R - ask IT guys

1 Adobe Audition Software - $299.00

1 Echo MIA PC Audio Card - $249.00

1 Henry Engineering Studio Drive Mixer - $595.00
1 JK Audio Innkeeper PBX Hybrid - $495.00

1 Studio Projects C1 Microphone - $300.00

1 LPB Silent Boom Mic Arm w/riser - $185.00
1ART Tube PacMic Preamp/Compressor-$245.00
1 AKG K110M Headphone - $45.00

Put it all together and a complete news desk is
under $2,500, plus a PC. 1 took the liberty of calling
onc of my dealer friends — Dave Kerstin at Broad-
casters General Store - to get a “strect price™ for a
package like this. He says, “Buy Adobe dircctly,
online; the rest of it is yours for $1,542 plus ship-
ping.” So there you have it: a new Newsroom for
about $1.800 and a PC.

Come to think of it, since the StudioDrive has a
couple of extra inputs, we could add an inexpensive
dual CD player. This gives us a full production studio,
and our cost would still be way under $2,500. How is
that for making the most of a modest budget?

John Devecka is the Operations Manager at WLOY
at Lovola College in Marvland. He tries to find ways
to do the right thing with a bit less monev. If vou have
improvements on this package, suggestions or gen-
eral grumbles about it, please feel free to let him know!

Jdevecka@lovola.edu.
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Interfacing EAS Into a
Digital Broadcast Audio Chain

by Dennis Baldridge, CSRE, CBNT

[RICIHILAND CENTER. Wisconsin - July 2004]
The advent of the 21st century has ushered digital
clectronies into the forefront of the broadeast industry.
A few stations across the country have completed the

necessary upgrades. Others are either in the process of

making the transition, or making plans to do so in the
future. I recently participated inupgrading an FM broad-
cast station.

DIGITAL GEAR

The improvements included a new Audioarts D-70
digitalaudio console. Moscley Starlink SLY0003Q digi-
tal STL. Omnia 6FM digital signal processor and stereo
generator, all of them feeding into a new BE digital
ready transmitter.

The previous audio and RF path was all analog so
among the new changes included using digital AES
EBU inputs and outputs. The cables were all connected
and installed according to the manufacturer’s specitica-
tions: the connections were straightforward and easy to
accomplish.

When the switchover from an analog path to digital
was made, the system worked faultlessly the firsttime
truly an engineer’s dream! Overall, the upgrade resulted
in improved audio quality with a bit of'signal delay due
to the digital processing involved.

THE MISSING LINK

Upon final inspection of the new system, one item
was discovered missing, something that engineers al-
ways include in the analog paths without a sccond
thought. The new path - AES/EBU output of'the control
board to the digital STL to the processor at the transmit-
ter building -~ was missing that key picce of equipment
required to meet the FCC requirements: the all impor-
tant Emergency Alert System.

The FCC's FM Broadcast Checklist states the fol-
lowing: “FAS ENCODER/GENERATOR: All FM sta-
tions, with the exception of Class D non-commercial
stations, are to have installed and operational equip-
ment capable of transmitting the digitally encoded EAS
protocol (73.11.34-35). "

A quick took at the existing EAS encoder/decoder
verified that there was no way (o inject an EAS signal
into the digital broadcast signal. The unit only had an
analog outputand lacked the AES/EBU output required
for our new digital system. Our system needed a digital
EAS unit!

r —/

Transmitter

Tnalog Audio
Control Board

b

Analog EAS
Encoder
R —
Analog L Analog
STL Transmitter i STL Receiver
| B |

Typical Analog Audio/RF Path

Conscquently, there was an immediate need to de-
velop a plan enabling the broadcast of the required
signals. Several possible solutions materialized as a
result of contacting the manufacturers of EAS equip-
ment and consultation with other engincers.
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YOU DID SAY DIGITAL?

It quickly became evident that while many stations
were talking about changing toan all-digital signal path,
few had given serious consideration of how to insert the
required EAS signal. Eventually, three solutions emerged
from the rescarch, some of which produce better results
than others:

1. Break the AES/EBU audio chain benveen the
digital console and STL, insert both a D/A4 (digital 1o
analog converter) and an A/D (analog to digital con-
verter) and use the EAS unit in a tvpical analog form.

]
Standard Analog o Digital
EAS Equipment STL
- — T
Dlgltal I Digital to 1 Analog to
Consol Analog Digita!
L_AES/EBU Converter Converter
E—— R ————
Option 1

Since one of the goals in moving to digital audio is
to keep the audio path as pure as possible, this option is
less than desirable. Every time there is a conversion
from the analog to digital domain, or vice versa, addi-
tional distortion and errors are introduced. Although
one mightbe pressed to actually hear the distortion, this
option scemed a step in the wrong direction since all
digital was the tuture goal.

2 Install an A/D converter on the output of the EAS
unit and use a relay 1o
proper time.

“switeh in” the signal at the

- - ——— — 1

Standard Analog J Argllqg L
EAS Equipment igital

LC()onverter

—

_AD{gi;a] :
Console Relay > Dégﬁ_al
(AES/EBU Lo
Option 2

J

This option presents some problems in that the
digital signal of the converted EAS unit might not
always be in syne with the main broadcast path. A relay
switching only approach would not sense the incoming
datastream, which could potentially cause a glitch, pop.
click or even a delay in synchronization of the signal.
This would not be a major disaster but is not ideal since
an interruption of the AES/EBU signal would most
likely result in lost data.

Suchan A/D converteris made by M-Audio (www.m-
audio.com) and is called the “Flying Cow.” It would be
important to verity that the data stream, including bit
rate matched that of the main broadcast signal for this
method to be cffective.

3. Use adigital unit designed for interruption of the
data stream.
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EAS
Encoder/Decoder
Any Manufacturer

|

v
Digital { 9‘ .
TFT Digital
Console }%
AES/EBU' | EAS999 STL
Option 3

A digital insertion unit, such as the TFT model
EAS999 (http://www tftinc.com/products/datasheets
cas999.pdf) solves the problem of getting EAS audio
inserted into the audio path. The EAS999 is designed to
notonly function with TFT EAS equipment. butis casily
adapted to work with other manufacturers” products.

The TFT EAS999

USING THE EAS999

Use of the EAS999 is simple and straightforward.
The AES/EBU signal output from the board goes di-
rectly into the unit. The output of the EAS999 will then
connect to the digital STL. The unit provides scamless
operation of broadcast signals and includes the follow-
ing features:
® Signal detection and support of all popular sampling
rates including 33, 44.1 & 48 kbps. Although it senses
the incoming rate, it is transparent to the data stream.
® Switching from the broadcast signal to the EAS signal
between data blocks to eliminate pops and clicks asso-
ciated with abruptly inserting or changing a data stream
(as in Option 2 listed above).
® Hardware bypass provides signal path in the event of
a power failure within the unit.
® Standard XLR connectors.
® [asily connected to TFT EAS equipment or that
manufactured by other companies.
® Front panel status indicators.
® Accepts Analog EAS audio inputs from any EAS
Equipment. and does the necessary [D/A conversion.

We found this third option — using the EAS999 to
accomplish the digital insertion of the audio signal - to
be clearty the most professional approach to solving this
EAS dilemma. It provides seamless interruption of the
data stream and at the same time provides the means to
inject the EAS signal as required by the FCC.

In the future. as digital broadcasting becomes the
industry standard. more manufacturers will produce
cquipment with both analog and digital switching in-
cluded. This will certainly provide the options required
for the next generation of broadcast facilities.

Dennis Baldridge is o contract engineer in S
Wisconsin (WDMP-AM/FM. WJITY) and the CE at
WRCO-AMFM Richland Center. W e can be con-
tacted at info@ 7db.net

WANTED
$50.00 Reward

for Bona Fide Tech-Tips

Have you solved a technical problem?
Share the knowledge!

Email it to us: editor@radio-guide.com
Each tech-tip published receives $50.00

| “Give something back ...”
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Camelot on the Moon

The Real Story of How We Managed to |
Fulfill Kennedy’s Promise and Put a Man on the Moon |

Continued From Page 6
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WE MADE IT!

Standing there in my bathrobe, | suddenly realized
there had been a second major problem related to the
Intelsat failure across
the Atlantic. Notonly
diditbreak the broad-
band data path to the
US. but the broad-
casters in Europe had
lost their video chan-
nels back fromthe US
as well. That was cer-
tainly important, for
Kennedy's promise
included showing
pictures to the whole free world of the Americans being
“first on the moon!™

How had they done it? T was probably the only person
in the room who knew what it took to get video to the US so
the mission could prodeed. Then | recognized the familiar
face and sonorous tones of Walter Cronkite coming from
the TV set at some time around 3 AM in Madrid. He was
tatking about the astronauts preparing to open the hatch and
climb down the ladder. Then he said some words that cut
into me a bit.

Cronkite spoke about the heroice effort of satellite
engineers to get video for broadeast in Lurope. It seems
they had uplinked US broadeast video reecived in Aus-

- N T L

tralia onto the Indian Occan satellite. From there. the
video was downlinked intoan 85-foot dish swungaround
at Raisting. Germany to receive from the Indian Ocean
satellite. He went on at length about how Raisting was
teeding the whole of Lurope’s terrestrial television
networks, instead of the usual routes via the failed
Atlantic satellite. Someone else had been busy getting
European video channels rerouted, too.

[tseemed nobody — not even Cronkite — knew what
a fragile, last-minute thread was carrying the NASA
color video and sound we were all observing from the
moon back down through Robledo. splitting it into a
dozen submarine cable channels across the Atlantic to
Greenbelt, Houston and ultimately back to him at CBS
beforeit gotouttothe world! Noone evenasked: if there
was no satellite to send video across the Atlantic to
Europe. how did it get to them in the first place?

But then, does not The Phone Company or NASA
just “take care of things,” as always?

EPILOG

Some months after the event, the Director of NASA
Communications sent me a lovely citation. It bears a
colorphoto ofan astronaut looking athis own footprints
on the lunar surface. Part of the text reads, “in recogni-
tionof contributionstoward NASCOM supportofApollo
XI, the first manned lunar landing, July 20 A.D. 1969.”
Looking at that certificate today. it is rather difticult to

|
\

o
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believe that it all worked 35 years ago. without current
day wideband digital techniques, microprocessors to
compress color video toa portion of 48 kilobits, ormilli-
microit wafer devices to do it with.

IT&T s own corporate brochures carried the achieve-
mentof'the first wideband datacircuit across the Atlantic as
anIT& T first™ foranumber of years. Robledois still there,
mentioned oceasionally asbeing involved incurrent NASA
missions. but it is doubtful anyene knows that was the place
the famous lunar pictures came down to earth, or what a
tenuous thread connected it back to the outside world.

Telecommunicationstechnology
has evelved to the point that itmay be
a rather hum-drum part of the larger
task. On the whole, America — and
perhaps even NASA — did not even
comprehend the drama in which we
were engaged. They certainty had no
notion of the geographic scope and
depthofthe infrastructure amy being
marshaled across the ocean in support
of the Promise of Camelot.

Douaald E. Kimberlin is President of Telecommunications Net
work Architects, based in Landis. North Carolina, where he continues
1o desizn and implement twechnologies the world has come 1o casually
cal "WANs.™ You can reach Don at: - donkimberlintoearthlink.net

Don Kimberlin

RF Specialties than meets the eye.

We offer many small
items you use everyday in the operation of your
station, including microphones, headphones,
monitor speakers, tower lights, copper strap, audio

cable, CD players, hard drive systems and

even the smallest items you might need. For your
added convenience, check out the full line of
products and detailed information on each
manufacturer by going to

RF is Good for You!

And the Rest of the World!

Be watching for the opening of our new
International office in the Philippines.

RF Specialties
Group

@J Seattle, WA
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Concord, CA

)
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Santa Barbara, CA

We hear that a lot. There’s more to the name

Call the nearest office for more information on

@J Amyrrillo, TX

New lpswich, NH
L))
Monroeville, PA

9)‘ @) @JSouthammon, PA

9)‘) * Ebensburg, PA
Richmond, IN

9)

Kansas City, MO
!

9)
Ft. Worth, TX
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Valparaiso, R

Sam Lane
Matt Meaney & Walt Lowery
Don Jones
Wray Reed

Rick Funk

Dave Edmiston
Harry Larkin

Bill Hoisington

Bill Newbrough . ..........

.Santa Barbara, CA ... .. 1-800-346-6434
....Concord, CA ..... ... 1-888-737-7321
....Seattle, WA ... .. ... 1-800-735-7051
....Amarillo, TX ........1-800-537-1801
....Ft.Worth, TX . ....... 1-888-839-7373

Chris Kreger & John Sims ..
EdYoung ................

.. .Monroeville, PA ... .. 1-866-412-7373
...Ebensburg, PA .. ... .. 1-866-736-3736
..Southampton, PA ... .. 1-888-260-9298

Sam Matthews . ............. New Ipswich, NH

Visa and Mastercard are welcome. Offiees Independently Owned and Operated.

..... 1-800-467-7373
....... 1-888-966-1990

. .Kansas City, MO
...Richmond, IN

....1-800-485-8684
1-800-476-8943

Valparaiso, FL
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Computer Security:
Identifying the Real Threats

by Tren P. Barnett

[TUCSON, Arizona - July 2004] Remember the
end of 19997 As the year began to wind down, so did
the cmotional state of many. The entire world was
going to end at midnight January 1, 2000. Everyone
depending upon modemn technology was going to
learn to rue “Y2K.”

Doomsayers predicted great calamity as banks
would no longer function, water companies would be
shut down, clectric companics - especially those run-
ning nuclear power — would overload and shut down.
Some even claimed home computers and
automobiles would stop running at all. A
whole industry grew to sell Y2K solu-
tions. Well, it 1s 2004 now.

LESSONS FROM Y2K

Why recall Y2K? That is because we
should be able to learn a great lesson from
what happencd; a lot of the worry and
panic currently happening in the com-
puter security world is very similar to the
run up to Y2K.

Y2K was much less a problem than
predicted. In fact, many of the Y2K prob-
lems came from so-called solutions; more
than a few users werc taken advantage of
by gurus who were supposed to be pro-
tecting them — numbers and problems
often were drastically over-cxaggerated
in order to make a buck.

Now I am not implying there werc no
Y2K problems at all. Rather, | want to
tactfully point out that some of thosc
selling us sccurity products may be the
same individuals who took advantage of
us less than five years ago.

BUYER BEWARE!

Unfortunately the world is a less than
honest place to do business, Much of the
business world has turned from provid-
ing what is best for the consumer to
providing what brings in the most in-
come. (I will not bother to substantiate
my claims, the proof'is so evident that it
shouts out everyday.) The world of tech-
nology is no different; nerds are also
greedy.

Of course, every business out there is
not be attempting to take advantage of us,
neither is every nerd. But the hype is
great, and many were burned over Y2K
from such hype. What really constitutes a
security threat? Whom should we trust,
and what should we watchout for? Where
arc the answers?

Most have heard that Wi-Fi is insecure. And it is
truc: using wireless devices can expose a person to
privacy invasion. But which wircless device is the
most insecurc with information? Is it the Wi-Fi card
and router, the cellular phone, or perhaps a cordless
phone? All can be culprits in privacy invasion, but to
what extent and who is most guilty?

THE REAL LOSS OF PRIVACY

Consider what can be learned from a bank card.
Yes lam awarc a bank card is not a usually considered
a wircless device. However, that nice little card they
give you for shopping convenicnce speaks loudly
about you. It steps on your privacy in ways about
which most people never think.

Because of that little card, our buying habits, the
days we arc most likely to shop, and how to price and
advertise accordingly, is bought and sold daily. The

information gleaned from that little card is worth more
than how to stock shelves — it is worth how to price
what they stock and when, and therefore for what you
will and will not
overpay. Incompari-
son, what can be
gleaned from a wire-
less device in com-
parison?

The real truth is E

that data is being ¢ = 3
gathered on us daily.
Honestly. in many ways Wi-Fi is far less of a risk than
some would want us to believe. Yet a risk can be
associated with Wi-Fi. To protect our privacy we need
to identify the real security holes.

(Continued on Page 26)

GET IN ON THE ACTION

Delivering the sound of the finish line to listeners around
the world is as simple as pressing a button. The Comrex
Matrix, equipped with our optional GSM Module, com-
bines an integrated mobile phone and an advanced
Comrex codec to deliver broadcast quality 7kHz audio
over standard cellular connections (15kHz over POTS).

The results? Your listeners hear the sweat pouring off

KEEPING PACE
OR LOSING FACE
Oncofthebiggestchallenges for many
today is just keeping pace with techno-
logical change. Unfortunately, this can
sct us up for a good scam. While none of
us want to lose our privacy (or our pride),
most uscrs cannot keep pace with all of
the latest products, hardware, and soft-
ware, and often are easily convinced of'a
sccurity flaw or breakdown in their com-
puting tools. Can we keep pace, and if
not, will we lose face?

Page 24
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the winner — the sound of a skin-of-the-teeth victory
with detail that’s unprecedented.

Grab your audience by their ears and give them the full
experience — not just a story.

Doing a remote? Put Comrex on the line.




DSPX

O 18 x 24-bit DSP's providing 1 GICA-MIPS of powsr

O Comprehensive BLUE audio metering and screen

O Digital and aralog |0

O Wide and mutti-band AGC's with intelligent gating

O Multi-band programme dependent limiting

O Look ahead limiter and distortion cancalled clipping

O DSP stereo ericoder with composite clioping control

O Back-panel and rackroom (front panel) serial control

O LAN / Net webdserver for remote contral

O Full range of user presets with live A/B switching

O Software upgradeable

L4 L]

Available from top US broadcast dezlers or factory direct from

www.broadcastwarehouse.com

TN TWDTTLT
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Now available from
Broadcasters General Store

www.breadcastdealer.com

call us free on

1-888-8661672

5AM- 3PM EST)

PHASETEK INC.

Quality

PHASETEK'S manufacturing facility

and components expertise are avail-
able to design and fabricate any type
of inductor or special RF component.

Our engineering and production staff's
years of experience and commitment
to quality are available to fill any
special requirements.

RELIABLE & DEPENDABLE
RF COMPONENTS & PARTS

Variable & Fixed Inductors
Variable & Fixed Vacuum Capacitors
Fixed Mica Capacitors

RF Contactors

Vacuum RF Contactors

Test Jacks and Accessories
Static Drain and Lighting Chokes
Isolation Inductors

Sampling Loops

Dial Counters and Couplers
Transmission Line Terminations
Ribbon Clips and Tubing Clamps
Horn Gaps

Toroidal Current Transformers
And More!

550 California Road, Unit 11
Quakertown, PA 18951
Phone: 800-742-7383 215-536-6648
Fax: 215-536-7180 Email: kgpti@epix.net
Website: www.phasetekinc.com

Custom Phasing Systems

tom )
(B:/‘ll:nufact“red

Antenna Phasing Systems

Control Systems

AM/MF Antenna Tuning Units

Diplexers (NDA/DA and expanded band)
Triplexers

Transmitter Combinets

Dummy Loads (with matching networks)
Tower Detuning Units/Skirts

Broadband Matching Networks

Tunable Skirt Assemblies (TSA’s)
Isolation Transformers

Experien®

Phasetek's experienced staff of
engineers and production personnel
are dedicated to provide the broadcast
industry the highest quality, custom
designed phasing equipment.

Value

OTHER SERVICES AVAILABLE:

Phasing System Design
Engineering & Technical Field Support
AM & FM [nstallations.
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Computer Security:
Identifying the Real Threats

Continued From Page 24

OPEN LINES

The largest security breach may surprise you: some
of the most damaging personal information can be
gained merely by standing in a line and listening to a
cell phone call. For example, while standing in line at
the grocery store the other day. someone ordered pizza
0 it would be waiting when they got home.

This person used a credit card over a cell phone,
and read the numbers and the expiration date out loud.
(Have you ever noticed how /oud many people speak
on their cell phones?) This same individual quite
possibly then went home and played on the Internet.
Yet, when the credit card information turns out stolen,
what will get blamed. the computer, the cellular phone,
or their own foolishness?

1 use this example because stealing information over
a Wi-Fi connection is not an casy task. In fact it would
be safe to say any information that could be stolen over
a Wi-Fi connection is probably the same information
that can be stolen over a wired network connection.

Actually. the biggest thing stolen via Wi-Fi is free
Internet access at the expensc of your connection, and
the fix for this requires nothing more than following
the setup instructions of your wireless access point or
router. So worries about Wi-Fi become minimal com-
pared to what we do with our personal data.

PROTECTING KEY DATA
[dentity theft definitely exists and is a problem. We
must be careful and protect ourselves. As you may have

guessed by what Thave written so far, most breaches are
self-inflicted. Keeping track of you, what you are doing
and stealing data without your help is notas casy as some
would have you believe. Getting you to voluntarily give
information away is far casicr, and more cost effective.
So then, security starts with us oursclves.

Computer systems do have holes that can permit
sceurity breaches. whether an Apple OS, Linux or Win-
dows is running. If there is no need to keep bank account
information on a computer, then do not do so. If you
think there is a need. re-evaluate thameed carefully.

Most people would not write down their eredit card
numbers and expiration dates and place them on the
scat of their car. After all, everyone who looked into
the car could have access to that information. Now
would window tinting be the solution? Or is it better to
not place the information on the scat of their car in the
first place? All too often when we use our computers,
our own laziness causes us metaphorically to leave
information on the scat of our cars. Then we try to
protect ourselves by “tinting the windows.”

REAL ISSUES

The first thing any shrewd businessperson asks
himself is: “Do I really need this product or service |
am being sold?” The next thing they do is read the
contract before they sign. Here is another arca where
sccurity often fails.

On the other hand. how many users do you know
who routinely ignore the end-user license agreements,

Justclicking on the *Accept™ button? Many programs

cven some that are supposedly protecting us — can
hurtus. Afterall. when we install them, we agrec to the
terms of'the license. Supposc that license says they can
track, glean and store information about us (some end-
user license agreements actually tell you they will)?
Do we really need such programs?
In previous articles 1 have approached security
from the standpoint of what tools really help. 1 again

strongly suggest virus protection and hardware or
software firewall solutions. Nevertheless, they will
not protect us if we download and use applications
randomly. and/or hand out information frecly. It is
critical to know what your computer is doing, by
knowing what information it (and you) are giving out
and why.

Select your help carefully. Many would-be experts
exist, gladly charging you for nothing. | have scen
good money spent protecting wireless connections
when the real security issue was not the wireless. but
who was looking over their shoulders. (No software
exists for that problem yet.)

STAY CURRENT WITH PATCHES

The News and magazines are full of reports identi-
tying newly found sccurity holes. It scems new patches
are offered for download on almost a daily basis. Many
of the patches claim to fix possible ways some malicious
application could exploit our computers.

Generally the patches are beneficial. Take advan-
tage of all legitimate updates, since you never know
when one of those “holes™ could be used against you.
Keep your virus signatures up to date, and use reliable
firewalls. Some fear what a patch may break, yet more
often than not, problems arise by failing to update than
from the updates themselves.

A final thought: before spending your hard carned
moncey for security, take some time to protect yourself
first. Do not download cvery utility that comes along.
Do Internct business only with trusted and reliable
sources. Be careful whom you trust for solutions;
while the threats are real. they can be over-exaggerated
(remember Y2K). As you take these steps. you will
uncover any real problems with your data system
security.

Tren Barnewt is a Svstem Administrator and Programmer in

Tucson. Arizona. e welcomes your questions on solving network
problems in your focility. Contact Tren at ipbeaires.org

The Radio Guide Tech Initiative

As announced at the NAB 2004 Radio Show, Radio Guide magazine has
embarked on a Tech Initiative to encourage the sharing of technical knowledge
and experience among the engineering community.

As part of this outreach to encourage information sharing, a number of
manufacturers have already contributed over $15,000 of gear, to be awarded
to the best submissions. Some of the items include:

Audion Labs VoxPro Digital Audio Editor
Broadcast Warehouse DSP-X Digital Processor
Comrex DH-20 Digital Phone Hybrid
Henry Engineering Studio Drive Mixer
The rfSoftware rflnvestigator (full package)
Orban Optimod 1100 Processor Card

What we are asking is for you to share your Tech Tips, User Reports and
War Stories as well as longer articles on topics that interest you, from studio
construction or renovation, to transmitter site maintenance, or the way in which
you research new equipment purchases.

Do not worry about being a perfect writer; we will help you get it done. And
besides the personal satisfaction of “giving something back,” you will earn re-
certification credits from the SBE, a check from Radio Guide, and the chance
to receive one of the special awards.

More details will appear here. In the meantime, please address any
& questions or submissions to Editor@radio-guide.com.

HENRY

e

ENGINEERING

rfSoftware, Inc.

innovative engineering tools

orban 0rPTIMOD®
Audio Optimized
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Digital and Analog Transmitter Audio
Switching Solutions, Analog to IBOC!
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The AES-302 Digital Audio Switcher/DA/D to A Converter
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The CDS-300 Composite Audio Switcher/DA
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The CDS-302 Automatic Composite Audio Switcher/DA

)

Introducing the next generation transmitter audio switchers
from BDI. Now you can have complete confidence in your signal
path with this series of switcher/DA systems. We have composite
and digital solutions for your routing and distribution require-
ments. If you system is all digital, choose the AES-302 to auto-
matically switch, distribute and monitor your transmitter audio
feeds. Still running an analog STL or stereo generator? Use either
the CDS-300 or 302 to switch and distribute your baseband audio
signals. Select one of the optional modules for the CDS series and
convert your analog signal path into an AES digital output suitable
for digital exciters and IBOC implementations. Visit our web site
and download complete information about these problem solver

bdi

Broadcast Devices, Inc.
Tel. (914) 737-5032 Fax. (914) 736-6916
Website: www.Broadcast-Devices.com

Superion Broadeast Products

Transmitters — Antennas — Combiners

FM Transmitters and Exciters

20 watt FM exciter $995.00
100 watt transmitter $1,900.00
250 watt transmitter $2,500.00
500 watt transmitter $4,000.00
1,000 watt transmitter $7,000.00
2,000 watt transmitter $12,500.00

Many Other Models — Power Levels up to 30kW

Broadband FM Antennas
Up to 10 bays — Priced as low as $795 for a single bay.

STL's: Frequency-Agile Transmitter/Receiver — $3,500
FM Exciters: Frequency-Agile, High Performance - $1,250
Combiners: Use one antenna for two or more stations.

Superior will take your old transmitter
in on trade on a new Superior Transmitter

Superior Broadcast Products

17194 Preston Rd, Suite 123-297, Dallas, TX 75248
Jimmie Joynt: 800-279-3326 Email: jjsbp@msn.com

Benny Springer: 800-695-7919 Email: bennysbp@aol.com

— Audio Metering —
=

PM-2MS — Dual PPM/Monitor Monitor Set

PPM-2 — Dual PPM Meter Set

PPM-2M - Dual PPM Meter & Monitor Set
i B S
PPM-4 — Quad PPM Meter Set

VPM-2 - Single VU/PPM Meter Set

¢
/

|

VPM-4M - Dual VU/PPM Monitor Set

VUM-2M - Dual VU Meter Monitor Set

> IR

VUM-2MS — Dual VU Monitor/Switcher Set

— Audio Routing —

SR-10 — 10 x 1 Stereo Switcher

[ —_
ol

TUVTIIIIRY  CTTTIIIIYYY
SR-210 — Dual 10x1 Stero Switcher

SR-64 — 6 x 4 Stereo Switcher

. v
(I TITTITITLT) . e—— -

SR-10M - 10 x 1 Stereo Switcher with Metering & Monitoring

| .

VPM-4 — Dual VU/PPM Meter Set

VUM-4 - Quad VU Meter Set

- -
Teqqrase e ARNIEREET ¢
SR-201 — 20 x 1 Stereo Switcher

RAM Broadcast Systems

Website: www.ramsyscom.com — Phone: 800-779-7575
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service Guide: Radio Products & Services

Email: radio@broadcast.net
Place an ad here — only $50

Rebuilt Power Tubes

1/2 the Cost of New!
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se w 9/70/

I: 800-532-6626 Web: www.econco.com
IntI. +1-530-662-7553 Fax: +1-530-666-7760

TRANSMITTING
CAPACITORS

| MICA-VACUUM-CERAMIC

(760) 438-4420
’ LINK@SURCOM.COM

AM Ground Systems Co,

Ground System Construction,

Evaluation & Repair

1-877-766-2999

www.amgroundsystems.com

RIB Bmadcast Cor’)-

Call Us Today
800-870-9233

Transmit-Satellite-
Web-Convergence

RIZ transmitters

(AM,FM,SW) Your PS{._lcz_
New QuickSpot (portabte | Econco || TICes
VSAT uplink) New 4CX{500A
Digital One- web products $1750
Register on our website for free report Tu be
“Information Suppliers Don’t Want You 4CX7500A
to Have' Source ‘ §2295

On the web at www.rjbbroadcast.com

RF PARTS

C OMPANY

From Milliwatts to Kilowatts™

Eimac « Amperex ¢ Svetlana - M/AA-Com
Motorola - Toshiba ¢ Philips « Mitsubishi
Se Habla Espafiol - We Export

800-737-2787

760-744-0700 Email: fp@rfparts.com

“

www.rfparts.com

BAUER

TRANSMITTERS, INC

www.bsusrtx.com

BAUER - ELCOM BAUER - SPARTA - CETEC
Re-Manufactured
Bauer Transmitters Available

AM/FM - 2.5 kW to 25 kW
www.bauertx.com paul@bauertx.com
915-595-1048 Fax: 915-595-1840

Now Available! New Sections!

The updated 2004 version of Eimac’s
Care & Feeding of Power Grid Tubes
Handbook is now available.

e

Contact Richardson
Electronics today for

your FREE copy.
Toll Free: 800-882-3872
Richardson 630-208-2200

Electronics qcinet broadcast rell.cor
Engineered Solutions E-mail.  broadcast@rell.com

| DAHOOK  DAGAP

Safety Grounding Hook Lightning Dissapation Gap |

Solid Brass Hook & Hardware
Fibergiass Rod Handle
#10 Copper Cable & Alligator Clip

Available with Horn or Ball Gaps ‘
Patented (#5,661,262)
Hot Adjust Mechanism

To purchase, or for more technical data,
telephone, write. or email home page.

1 Wilk Science and Technology Inc.
1112 North Grove Avenue, Oak Park, lllinois 60302
Telephcne & Fax: (708) 524-8588
http:/[members.tripod.com/w70mum/edwilk.htm

D&C Electron—ics Co.

- New Tubes -

We have the alternatives for all your needs,
at the lowest prices, direct from our stock!

EIMAC, SVETLANA, PRO-TEK®, EEV, and many others.

352-688-2374 or 800-881-2374
VISA & MASTERCARD Accepted &9

VISA
a—

ChrisScott Associates

Visit our website

www.scott-inc.com_ 4

NRSC
Loop
Antenna

Ph: (270)781-5301
Fax: (270)781-1232

Bowling Green, Kentucky

\

AM-FM ‘

Notch Fllters

| CCA PARTS & SERVICE
‘ V&J Electronics

Can supply all parts, schematics, and

maruals for CCA, CSI, Sintronic, and

Visual transmitters. Field service and
complete rebuild transmitters available.

Call Van or Jerry Meier: 770-907-2694
Fax: 770-907-2694 - 24/7 Service
COD, Visa, Master, Discover, NET-15/30
www.ccaelectronics.net

Hertel Eng‘inéering.'
&

Newman Kees
Measurements
8611 Slate Rd
Evansville, IN
47720
812-963-3294
nheng@® s At com

i émmy PREM

Tranoformcrs

1/8 Mourmng Holes

$24 95 ea.

Free Shipping
w/ on Order of 4 or more

(o
| Industrial Glass Epoxy
Board (2"x2.3") Response 30 -30 K

Plated thru Holes (Increasing above 30 K)

Audio Lightning Isolator (& Hum I50)

EXPRESS STIIIIIO ™

GREAT QUALITY!
GREAT PRICES!

“ 1 12" PLYWOOD LAMINATED TOPS!

* DUAL SIDED FINISHED BASES!

* SOLID WOOD BULLNOSE AND TRIM!
* WOOD KICKS! * EUROPEAN DOORS!
CALL US AT...800-775-3660

6 RACK 2 PG STUDIO vem $3998! SEE US AT . SPACEWISE.COM

.

Severalaffordably customizable studio systems to choose from!
Large sturdypre-builtbase modules for easy and fast asse mbly!
Plus...economically and safe ly delivered crated to you!

o

Think Only the Big Guys Can Look Sharp?

Think again! ¢: ;
Mike flags like these
cost $150 for four.

www.mikeflags.com

Wiy yarD
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OWN A LPAM STATION!
LICENSE FREE!

« 1-2 Miles Range Possible

o FCC Part 15 Type Accepted

« Best sound in the business!

Tel 919-362-9393 Fax 919-367-0607 Visa\M/C

http://www.am1000RANGEMASTER.com
sales@am1000RANGEMASTER.com




service Guide: Radio Products & Services

DIVERSIFIED
COMMUNICATIONS
SYSTEMS

9139 Route 18
Cranesville, PA 16410
814-756-3053

“SERVING BROADCASTERS SINCE 1981”

BROADCAST EQUIPMENT REPAIR
Audio/RF Equipment - AM/FM Transmitters
Free Consultation/Loaners Available

BROADCAST SERVICES
AM/FM Antenna System Testing & Repair
NRSC Measurements

Turnkey AM/FM/LPFM Transmitter
and Studio Installations

Compliance/Facility Inspections

www.divcomm.biz
Email: rpogson«aol.com

Email: radio@broadcast.net
Place an ad here — only $50

Problem Solvers For You!

CircuitWerkes makes control and interface solutions
including: telephone couplers, powerful DTMF operated
controls and encoders, subaudible decoders & encoders,
sophisticated and simplified relay expanders, and more.
Our product line is growing monthly and we keep stuff
in-stock for instant delivery. Call us or visit our website to
see how we can help you at a surprisingly affordable price!

NEW From CircuitWerkes:

The GENr8 DTMF Tone
Generator / Encoder

)) Generates all 16 DTMF tones & eight, user defined. DTMF sequences
) Professional, balanced audio input for mixing & balanced output at up to +17dBm

)/ Generate tones of sequences with contact closures

); Program or control via serial port with our free software or a simple terminal program,

See our MANY new problem solvers onlin at www.circuitwerkes.com . Sw

CiretWerkes Inc - PROE NW G# Ghree! (Gainesyile Elavid= 3PRNE 1G4 357-336-65EE

ST Connectors for
66 Blocks...

Bag of 10: $ 6.95

Bag of 100: $65.00
(Ridiculously Expensivel)

m _.
‘ﬁl«

Squeeze them on
Jumper Wire. Great
for temporary or
permanent jumpers.

You need 2 per pairl

Fix RF
Problems!

Handset Modular: $18.95
1 Pair Modular:  $14.95
2 Pair Modular:  $18.95
1 Pair Hard Wire: $ 8.95
Choose the frequency range for maximum rejection:

« AM - FM/Air /VHF - Amateur & CB - CB & RF Heat Sealing

See the RF Troubleshooting Flow Chart
and four page RF Tech Bulletin at:

We aiso have Punching Doublers, 66
Blocks, Single Pair Jumper Wire in
Assorted Colors, 66 Block & Modular
Attenuators, and many other Unique,
Problem Solving Telecom Products

“RF Filter

@

MOORETRONIX

BROADCAST & INDUSTRIAL ELECTRONICS

www.sandman.com
Mike Sandman... Chicago’s Telecom Expert
Call for FREE Catalog: 630-980-7710

rfSoftware, Inc.

. innovative engineering tools

Maximize your FM Station

Use the Software that
works as hard as you do!

rflnvestigator-FM v2.a
The Industry Leader in Inovative Engineering Tools
Make Your Work Easier and Faster

Display and Printing Improvements
*Set Colors and Line Weights
*Invert Colors easily

*Display ESRI Shape Files ‘7

Completely redesigned "DA Design Tool" |
*Set your own Antenna Design Limits |
*New Booster Designer

Visit www.rfsoftware.com Today

Call 352-336-7223

Our 3" Year

Our client list continues to grow.
Thank you for your confidence
and equipment purchases.

- We Re-Condition

Pacific Recorders BMX I-lI-lll, AMX,
ABX and RMX, Stereo-Mixer and
Mixer News-Mixer products.

Solve Your System Wiring Problems Fast!

Ftavaw Teavaw ‘.

gl LN R

With STEREOTRACER
See our Web News-Update page, for details.

Tel: 800-300-0733 Fax: 231-924-7812
WWW.MOORETRONIX.COM

L —

Bay Country Broadcast Equipmenﬂ

Your #1 Source for Quality
Used Broadcast Equipment \

Call us for our latest list of quality, in stock radio
broadcast equipment, or view it at our website:

Bay Country Broadcast Equipment

http://www.baycountry.com
(Website Updated Daily)
E-mail: info@baycountry.com
877-722-1031 (Toll Free) 786-513-0812 (Fax)

Professional
Equipment Repairs
Consoles
Exciters
STLS
Automation Systems
Audio Processors
Transmitters
Remote Equipment
Toll Free: 866-239-3888 \
www.LightnerElectronics.cons

at Lightner Electronics, Inc.

|

McPherson Radio

Specializing in pre-owned QET transmitter products.

m — 6 Month Warranty - m

All equipment tuned and tested on your frequency.
MRC has a repair facility to meet your broadcast needs,
for repair of QEI exciters and low power transmitters.

Other broadcast manufacturer products are welcomed too.

Bob Brown at 856-232-1625 Fax: 856-232-2075
Email: mcphersonradio@comcast.net

We Buy & Sell
Used Transmitters & Antennas

USA and International — Contact us for a quote.

NOW SAVE $8% ON USED TEST EQUIPMENT!
HP & Tektronix Scopes, Spectrum Analyzers
& Signal Generators — Call for fantastic prices!

We also offer REPAIR SERVICE at reasonable rates
for all brands of test equipment & TELFAX remote units.
A/Q America

Phone: 515-432-5780 Fax: 801-761-2511

Email: cjp2020@hotmail.com

oft FM Prospector: For Professional
COMMUNICATIONS®
s e e FM Frequency Searches

FM Prospector is the ideal low-cost
frequency search program.

® FREE FM Database downloads
® Find new channels

® Upgrade stations

® Create area-to-locate maps
® LPFM & full service spacings
® Find translator channels

. = = : 800 743-3684
The “Leader” in broadcast engineering software WWW.V-Soft.com

WANTED!
Older audio equipment for inmediate purchase!

Especially compressors & mic preamps.
Langevin, RCA, Pultec, Universal Audio,
Fairchild, Collins, WE, Altec, etc.
Microphones: Neumann, AKG, RCA, Telefunken, etc.
U.R.E.l. Compressors: Models 1176, LA-2, LA-3, LA-4

Mark Linett
818-244-1909 Fax: 818-500-0742 yrplace@earthlink.net

Radio Guide July 2004

& OF, Earn Your Degree at Home! ]
A 2
s i Cleveland Institute of Electronics
7 ‘ = www.cle-wc.edu
% ‘ 2/ Visit our Web Site for detaited course FREE/
(PN o) descriptions, tuition prices or for a atal

11934 " FREE Course Catalog

CIE offers a variety of comprehensive yet affordable independent study ‘
training programs in electronics and computer technology!

Visit www.ciebookstore.com |
+ 19 Self-Study Lessons
« Instructor Support \

Partial list of programs offered:
» AAAS. in Electronic Engineering
+ Electronics Communications

Call (800) 243-6446 for details * Certificate upon completion

« Graded Exams

FCC COURSE on CD - $49.95

=]
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Final Stage

Send your information for publication to: radio@broadcast.net

(— Date Book |
|

Radio Conference Guide

List your Convention or Gathering Here
Email: radio@broadcast.net

Nebraska Broadcasters & SBE Chapter 74
August 11-13 - Lincoln, NE — www.sbe74.org

32nd Annual SBE22 Broadcast & Tech Expo
September 23 — Verona, NY — www.sbe22.org

Electronic Equipment Expo
September 28-29 - Seattle, WA —www.emexpo.org

Pittsburgh Chapt. 20 Regional SBE Convention
October 6 — Monroeville, PA
www.broadcast.net/~sbe20

NAB Radio Show — October 6-8 — San Diego, CA
www.nab.org/conventions

2004 Broadcaster’s Clinic — October 12-14
Marriot-Madison West Hotel, Madison, WI
www.wi-broadcasters.org

Southwest Communications Expo
October 19 — Phoenix, AZ — www.sbe9.org

Broadcast Engineering Expo, SBE Chapter 67
October 22-23 — Grapevine, TX
www.sbe67.org

Bos-Con Boston SBE Regional Convention
October 26-27 — Boston, MA — www.sbe11.org

National College Media Convention
November 4-7 — Nashville, TN
www.collegebroadcasters.org/convention.shtmi

L S = - " —J

New Gear

WEB-REM™ Internet Remote Control

A unique approach to controlling broadcast or any
equipment is provided by the Titus Technological Labora-
tories” WEB-REM., Any facility with LAN or Ethernet
connectivity can now implement remote control of any
cquipment at a remote site. The WEBREM s a simple
device that interfaces
the internet to relay or
open collector outputs.

These can be used
to control products of-
fered by the Titus Tech-
nological Laboratorics
orany other vendor — or simply used to control anything
that nceds a closure to work.

Status and metering of a remote location is also via
the same WEB-REM. Control functions appear as push-
buttons on a web page. Status and metering functions
appear as lights or meters on the same web page.

Four configurations of the WEB-REM arc currently
available. Two arc designed for TTL inputs and outputs.
Onc is designed with four control relays and four TTL
status inputs, and one is a mixture of relay and digital
outputs as well as digital and analog inputs, The WEB-
REM IP address is also user changeable to match any IP
address available,

The WEB-REM models also offer user changeable
status and control labels on its web page which is internally
generated by its own web-server. Connection to the net-
work is via an RJ-45 10/100 Ethernet cable. Connections
to the remote device (depending on model) is viaa DB style
I connector or plug-in terminal block. (WEB-REM is a
trademark of Titus Technological Laboratories)

[

| Titus Technological Laboratories
77 Kreiger Lane, Glastonbury CT 06033 USA

]

800-806-8851 — www . tituslabs.com

B
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Advertiser - Page Website
AM Ground Systems - 13 www.amgroundsystems.com
Armstrong Transmitters - 13 www.armstrongtx.com

Balsys - 15 www.balsys.com
Belar- 19 www.belar.com
BEXT - 21 www.bext.com

www.broadcast-devices.com
www.bdcast.com
www.bsiusa.com
www.broadcasttools.com
www.broadcastwarehouse.com

Broadcast Devices - 27
Broadcast Electronics - 14
Broadcast Software Intl. - 3
Broadcast Tools - 13
Broadcast Warehouse - 25

CKE-9 www.rectifiers.com
Conex Electro Systems - 19 www.conex-electro.com
Comrex - 24 WWW.COmrex.com

D&H Antennas - 19
Decade Transmitters - 13
Econco Tubes - 9
Energy Onix - 2

www.dhsatellite.com
www.decade.ca
WWW.econco.com
www.energy-onix.com

ERI-5 www.eriinc.com

Harris - 32 www.broadcast.harris.com
Henry Engineering - 2 www.henryeng.com
Inovonics - 5 www.inovon.com

JK Audio - 7 www.jkaudio.com

Kahn Communications - 11 none

Larcan-7 www.larcan.com

Lightner Electronics - 7 www.lightnerelectronics.com
Logitek - 21 www.logitekaudio.com
Micro Communications - 11 www.mcibroadcast.com
Nott Ltd. - 9 www.nottitd.com

OMB America - 11 www.omb.com

Orban - 32 www.orban.com

Peter Dahl - 15

Phasetek - 25

Prophet Systems - 31
RAM Broadcast Sys. - 27

www.pwdahl.com
www.phasetekinc.com
www.prophetsys.com
WWW.ramsyscom.com

Ramsey - 11 www.ramseyelectronics.com
RF Specialties - 23 www.rfspec.com
SCMS inc. - 15 WWw.Scmsinc.com

Sine Systems - 9
Spacewise - 21

www.sinesystems.com
www.spacewise.com

Superior - 27 www superiorbroadcast.com
Telos - 16 & 17 www.telos-systems.com
TFT-15 www.tftinc.com

Tieline - 5 www tieline.com

Transcom - 21 www.fmamtv.com
S ]

World Leader
in AM-FM
Transmitters

INTERNACIONAL
“Now in Our 34th Year™

AM & FM Pre-Owned Units in Stock

All Powers and Manufacturers
Instruction Books - Spares - Complete

Visit our Website: www.besco-int.com
Or Call Rob Malany at: 321-960-4001

Burk Technology Offers $500 TC-8 Trade-In

Broadcasters using the Burk Technology TC-8
transmitter remote control system can now upgrade to
the ARC-16 and take advantage of Burk Technology’s
$500 trade-in offer. From now until August 31, 2004,
when customers purchase a new ARC-16 and tradc in
their TC-8, Burk Technology will offer $500 cash back.

In addition to providing twice the control and
monitoring capacity of the TC-8, the ARC-16 offers
multi-sitc capability with site-to-site control, and exten-
sive hardware and software features not available in the
TC-8 unit.

For details on the trade-in offer, visit
www.burk.com/trade-in.
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AMBER Alert Web Portal is Launched

By Clay Freinwald
Chair - SBE EAS Committee

[SEATTLE, Washington - Julv 2004] AMBER
Alerts present a number of challenges. For Radio
Broadcasters, the problem is that the EAS message
only runs once. Broadcasters need to re-run the
Amber message several times, especially early on
in the emergency. The problem is where to obtain
hard copy forthe textof the message to be repeated.

What we needed was another communications
system that would provide broadcasters with the
required detailed information. After some discus-
sion, we felt a website containing the necessary
information would do the job.

Mark Allen, President of the Washington State
Association of Broadcasters, who is a member of
the Washington State SECC, was tasked with com-
ing up with an effective solution. Working with
otheragencies, State Associations and the National
Center for Missing and Exploited Children, the
Amber Web Portal was created.

GETTING THE INFO OUT

This system allows broadcasters, and the pub-
lic, to access information about AMBER Alerts,
including detailed information that cannot be trans-
mitted in the AMBER Alert EAS message.

The AMBER Alert Web Portal will not replace
the EAS AMBER Alert activations, but will en-
hance it, by allowing local law enforcement in
citics and states to post up-to-date information
about an abducted child to a single location. This
action will “*push™ that information out to any
person who has subscribed to receive it. Law
enforcement personnel, broadcasters and citizens
will have the option to choose to be notified of
alerts and status updates via e-mail, fax or text-
cnabled cell phone, or other Web service notifica-
tion methods.

ADDING MORE STATES

The nationwide AMBER Alert Web Portal was
developed by Washington and Arizona. Recently
Arizona announced that they were activating the
system for theirstate. An Arizona press conference
was set to announce the financial participation of
two Indian tribes.

There are seven more states that wiltbe joining
the AMBER Web Portal Consortium in the weeks
following the launch of the Portal.

We will be providing instructions directly to
stations on how to subscribe, import the Portal
contentintostations webssites, and otheruses of the
Portal. A major national press conference is sched-
uled in July to roll out the AMBER Alert Web
Portal.

This project has been in development for more
than 16 months — directed by the Washington State
Association of Broadcasters, the Washington De-
partmentof Information Scrvices, Washington State
Division of Emergency Management, the Wash-
ington State Patrol and our counterparts in Ari-
zona,

LOOKING AHEAD

My guessis that, given the enthusiastic interest
communicated to me by my colleagues (many of
whom chair theirrespective states” AMBER Com-
mittees) by the end of the year at least half of the
states will be members of the Consortium and by
this time next year nearlty every state will partici-
pate. Stay tuned for updates on this program.

Formore information about this svstem, contact
Muark Allen and the Washington State Association of
Broadcasters at: wa-broadcasters@earthlink.net

|




Goming August 1st!

Run yoursStation for $495.

Big market feaiifESuiesigned specifically
for smAlETAEeRhldgets.

Another revolutionary concept from
Prophet Systems. I

An automation system that’s easy to install, easy to inno
use and easy to buy. Change is good. . .why live with 1-877-1
outdated technology. ProphetSales@p

Be sure to check out our line of 2l
Buying a digital automation system doesn’t RICELEHEIUE 3"‘11’7?de3’9 S
have to be complicated and expensive. dLCSS S YW P POy SR



Are you
ready for a
breakout
performance?

The notion of "perfect sound” is always going to

be fodder for debate among radio pros far and wide.

But regardless o™ what you hear as "perfect” most PC's

and engineers agree that major market radic sound

dem:ands consistent loudneass, punch, and clarity. In fact,

morz than ever, it demands the Orban Optimod-FM 8400.

With five times the raw grocessing power of its predecessor,

the Orban Optimod-FV &£00 delivers a consistently louder

signal with lowe- distortion than any other product on the

market, analog or dig tal...and at lower cost. The “look

ahead” intelligent design means you'll pump out polished,

balanced sound regardless of the input ~ be t speech or

music - and you have the flexibility of customizing that r
sourd with over 20 expertly designed preset audio textures. { "" H"-"—""":_
The Orban Optimod-FM 8400 also features three levels : J ” £l él
of password-protected access control and ful TCP/IP ’ ATy

)

R e PR

retwork and PC dial-up remote control. What a package

But then...you wanted perfect, didn’t you?

For more information on the Orban Optimod-FM 8400
call us today at 1-800-622-0022.

www.broadcast.harris.com
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