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Getting Together — Moving Ahead

The annual Spring NAB Convention in Las Vegas
is just around the corner. While there are continuing
effects from industry consolidation, as well as the
events of 9/11/01, the NAB Spring Convention is still
the primary place manufacturers come to display
their latest models, and engineers from all over gather
to share knowledge.

if you can make it to Las Vegas, you'll definitely
come away with a better understanding of the direc-
tion the industry is taking, especially regarding digital
audio and transmission. Doubtless, IBOC will be
spoken at many booths and sessions. And, with the
economy as it is, there are very attractive airfares and
hotel packages still available.

Of course, I'd like to invite you to my 11th Annual
Lunch Gathering. Originally an opportunity to meet
the folks that communicate via computer, it has
become an annual opportunity to greet old friends
and meet some new ones. We will be at the Riviera
Hotel Buffet Restaurant once again, at Noon on
Tuesday. Some special surprises await, so please do
come have lunch with us, and don’t miss out. (The
Riviera is just west of the LVCC, not too far to walk.)

At lunch, one of the topics we’d love to discuss
with you is your opinion of the changes we’re making
in Radio Guide. The goal is to make this publication
one you want to read each month, for information
relevant to what you do each day. What would you
like to see? How do you feel about the articles we're
running? Please let us know.

In addition to the Lunch Gathering, Ray and | will
be on the floor, and at Booth N2355. If you really
can’t make it, pleas¢ write to us. Email can go to
radioguide@earthlink.net. Regular mail is good too. )

New Simian g IX-!

to cut costs.

In a recent radio magazine article, the leaders of several
large broadcast groups were asked what they were doing

The number one answer? Automation.

BSI’s Simian is the most versatile automation software in
the industry. If you need Simian to do something, from
switching between satellite feeds to switching on the
coffee in the morning, it can do the job.

Test and try
before you buy.

Radio Guide March-2003 Page 3




IBOC Heads for Prime Time

by Barry Mishkind

With reservations ... IBOC is moving ahead.

{Tucson, AZ - March 2003] Will 2003 be the year of
the biggest change in broadcast transmission, since this
whole “wireless” thing got started? There are a lot of
companies and people with millions of dollars at stake,
hoping that IBOC (In Band, On Channel) digital broad-
casting will "take off” and be adopted by the industry.

One thing is certain: Opinions differ widely on IBOC
— everything from cautious optimism to severe criticism.
Audio purists like Robert Orban see the ability to transmit
without nasty pre-emphasis curves which introduce
artifacts and distortion. Manufacturers look forward to
replacing antennas, transmitters, and processors with
IBOC-ready units. iBiquity hopes for success and royal-
ties from broadcasters and receiver manufacturers.

Small market owners worry about the expense of
conversion to the proprietary hardware and software,
wondering if this generation of equipment will be super-
ceded in a few years. DXers (hobbyists who like to listen
to stations from far away) fear the entire band will be
destroyed by the "digital buzz.”

Regulatory aspects are still being resolved. The FCC
recently made some changes, such as licensing digital
STLs, as well as IBOC itself. Still, since one of the goals
of IBOC is to bring some parity between AM and FM, that
parity will be elusive until AM stations can use IBOC at
night. Nevertheless, more than a few major radio corpo-
rations from around the country have embraced IBOC.

Over the past year, the technology is becoming more
and more familiar to most engineers. While there may be
some (or many) reservations about the system, the
industry is gearing up to make the most of IBOC. True,
there are financial incentives — some companies are
investors in the technology, and others are seeking the
royalty waivers offered by iBiquity for those who imple-
ment IBOC early.

Of course, lurking in the background is the inconve-
nient question: Is IBOC the best possible system that
could be put into play in the US? Or, would the Eureka,
now on the air in Europe and Canada, or the DRM
{Digital Radio Mundial) system be better options?

IBOC Basics

The FCC decision to go with the IBOC system devised
by iBiquity appears to follow the traditional US regulatory
pattern of making broadcasts "backward compatible.”
The bandwidth specifications (and NRSC mask for AM)
must be met.

AM |BOC spectrum display, within NRSC mask.

Unlike High Definition TV (HDTV) broadcasts, which
require a new tuner, stations broadcasting IBOC can still
be received on any radio, albeit without the improve-
ments in audio quality promised by the digital technol-
ogy. Indeed, for AM analog listeners, the band is even
slightly more restricted than it has been, with the analog
component of most IBOC transmissions limited to 5 kHz.

FM analog listeners should not notice any difference;
some critics say the average listener will not hear an
appreciable difference in IBOC on FM to drive receiver
sales, yet, some tests indicate IBOC will overcome the
severe multipathing that destroys coverage in many cities.

In addition to higher quality program audio, the IBOC
system promises to allow additional data transmissions to
handle everything from digital displays to additional
program content to audio "On-Demand.”

An interesting aspect of digital transmission is the
need for a buffer to allow the decoder to operate
properly. Depending upon the manufacturer you talk to,
it is anywhere from 4.5 to 8 or 10 seconds. This means
the analog audio must also be delayed, as the tuners are
designed to "lock” on the analog audio and then “blend”
into digital as soon as the decoder catches up. Immedi-
ately, it is apparent that new systems for monitoring the
"off air” signal will be necessary, as well as procedures
for “cueing” remotes and other programming.

How much will all this cost? iBiquity quotes an
average of $75,000 to upgrade. Of course, that pre-
supposes it is not necessary to buy a new transmitter,
which can add significantly to the costs.

Getting Ready

For AM stations considering adding IBOC to their
signal Tim Bealor, VP of RF Systems at Broadcast Elec-
tronics notes: “There are three or four big issues that need
to be handled.” Some are easy, some are more complex.

Bealor said, “The antenna system needs to be wide
andflat. Ifitis OK for AM Stereo, it is probably fine, so long
asthe antennais flatto about 10 kHz.” Checking over your
last base impedance measurement is a good idea. Direc-
tional systems need more analysis, as the entire bandwidth
is important, not just the common point.

A consideration for stations not co-located with the
transmitter, is how to get the digital audio from the studio
to the transmitter. The traditional STLs will not be
sufficient, and either need to be augmented or replaced.
Regardless of the studio and transmitter locations, the
digital audio will need a separate processor, running with
less density than analog, and not using asymmetry.
Likely, itwon’t be long before some “combo” units arrive
on the market.

According to Bealor, the biggest variable may be the
transmitter itself. ”Since these systems are pretty com-
plex, there is a lot that has to happen to make all this
work. To prevent group delay problems the transmitter
“needs to be linear.” This usually means solid state
transmitters with the latest designs are fully compatible,
while some older units will work with modifications.
Most transformer plate modulated transmitters will not
pass IBOC. )

Bealor says BE is supplying plug-in boards and
modifications to convert most of their AM transmitters,
and designing the next generator of transmitters so that
the IBOC circuitry will be on one card. The main issue
is the need for a wide, flat modulator — out to around 50
kHz, with low IPM (or IQM). Bealor advises “calling the
manufacturer of your transmitter and finding out for sure
what is necessary to run IBOC.”

Recent Nautel and Harris transmitters are also either
IBOC ready or convertible, Jeff Welton, Nautel Customer
Service Manager says that “all current Nautel AM transmit-
ters are ready for IBOC, and all older modules made since
1992 can be upgraded under our module exchange
program.” Since an IBOC exciter is essentially acomputer,
running special software, Welton says further upgrades
should be just a matter of loading updated software.

FM Issues

Some of the issues for FM stations are similar — the
need for a digital audio path, and separate processing.
Issues relating to transmitter and antennas, however, can
be more complex, due to the way the power is handled,
as well as how it gets to the antenna.

There are three ways to achieve IBOC on FM: High
Level Combining (also called Separate Amplification),
Low Level Combining (Common Amplification), and
Space Combining. Which choice works for a given
station depends upon the power level of the station, as
well as the antenna system in use, or available,
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Common Amplification is the only method using one
transmitter. However, since IBOC utilizes both phase
and amplitude components, it must be linear; older, tube
type transmitters need not apply. Bealor says the digital
component needs very
little power, as little as
1% of the analog TPO,
making the TPO of the
analog component the
critical value. Current FM
solid state technology is
limited to about 20 kW.

However, the peak
power needed for low
level combining means
any analog TPO over
about 14 kW is probably
best handled with one of
the other methods, requir-
ing dual transmitters.

Above 14 kW TPO,
current technology re-
quires two transmitters.  Analog & digital exciters
Either the transmitters feed one power amplifier.
need to be combined going to the antenna, or two
antennas need to be employed. Engineers are hard at
work in this area to achieve better solutions. Bob Surrette
of Shively Labs noted, “things have changed more in the
last six to seven months
thaninthe lastfive years.”

Standard combiners,
inuse where multiple sta-
tions share acommon an-
tenna, can be backfed
with the digital signal. The
existing high power main
transmitter can be used
as is for the analog por-
tion of the transmission,
with a new transmitter in-
stalled for the digital part.
The downside is that 10%
of the main transmitter’s
power and 90% of the
IBOC transmitter power
are wasted into dummy
loads.

The "middle” ground,
so to speak, is two transmitters run into two antennas.
This prevents any wasted power, but does require a
special antenna. Last year, Shively Labs introduced an
interleaved antenna. According to Surrette, it is the best
current solution for many situations, including stations
with limited tower space, or those wishing to avoid the
operating costs of burning up the excess power. Eventu-
ally, there will be antennas with a built-in two-port
hybrid — one for analog and one for IBOC signals.

Initial reports from the testing in cities with difficult
terrain, like Seattle, show the promise of reduced
multipathing to be achievable. Although receivers are,
again, just hitting the streets, stations in such markets
look forward to IBOC solving a lot of their problems in
holding audiences through the day.

IBOC has made digital radio technically feasible.
Engineers now have the ability to install and operate
equipment capable of moving transmitted audio to a
higher level. Of course, that feaves content as an issue,
which is sort of difficult for engineers to deal with, as they
don’t have control there. “CD Quality” audio is not a
great achievement these days, some having distortion
levels so high programmers are complaining to the music
companies.

On the other hand, an oft heard comment notes there
is still no rush of people at the electronics stores,
demanding IBOC radios. While the commitment of some
car makers to include IBOC radios in their new models
will no doubt cause many people to experience digital
radio, it will be interesting to see if the demand grows
with sufficient speed to avoid an AM Stereo type of
failure. After all, manufacturers will not want to build
slow selling units. Perhaps to make IBOC really take off,
it will be necessary to have the FCC mandate all new
receivers operate in digital mode and/or force analog
transmission to end, as with television.

There is one thing you can count on: Radio Guide
will help you stay on top of IBOC and all the latest in
broadcast technology. - Radio Guide -

|
|

Exciter

Low level Combining

Two transmitters are
combined to feed
one antenna.
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DA Low-Down

by Wayne Reese -

Coldwater, Michigan

The importance of DA systems, and securing allocations.

As a partofour series on Antennas, Radio Guide
presents DA Low-Down, a consultant’s eye-view
of conceiving, planning and implementing a Di-
rectional Antenna. Wayne Reese, from Munn-
Reese, is our guide as he shows us DAs are not to
be feared ... when you know what you are doing.
[Ed.]

tions. However, to get to that point, broadcasters
almost always need DA systems.

Allocations for new stations are presently lim-
ited to the portion of the band from 540 kHz to 1600
kHz. Since the original round of expanded band
allocations (1610 kHz to 1700 kHz) the FCC has not
opened allocation procedures for additional sta-
tions on these frequen-

Allocation Utilizing
M-3 Theoretical Conductivities

cies. A plethora of sta-
tions have been added
to the AM band, which

is creating obvious con-

23 gestion. This has made
~ creative engineering a
N\ must!
o\
. \ . Finding a Place on
~ | The Dial

Generally, it is more
difficult to find a fre-
quency in the lower por-

tion of the standard band.
This is due to the ex-
- . tended propagation of
T T the radio signal on these
s = e e lower channels. Some
\ Vot Canmumications ©

stations on these lower

[Coldwater, MI - March 2003] "AM Direc-
tional.” This phrase strikes fear in the hearts of
existing and potential broadcasters. However, an
AM directional antenna system (DA) can be worth
the hassle! It can provide major power increases
and supply additional nighttime services. More-
over, a DA may be the key to starting up a new
station. There are several components to under-
standing directional antenna systems. in this article
we will look at the importance of DA’s and what is
involved in securing allocations.

Why a DA?

AM directional arrays have become a virtual
necessity. Originally, AM stations operated on a
fulltime basis. When the demand for stations grew,
the FCC opened allotments for daytime-only sta-
tions. At this time, Class A (formerly Class I-A or
“clear channels”) stations could not be duplicated
on their channels at night. Then the FCC allowed
stations to file for nighttime operation on these clear
channel frequencies, but with a maximum power of
1 kW,

In 1992, the FCC changed the rules to their
present form. They outlawed new daytime-only
stations and required full-time operation. Many
existing daytime-only stations were issued “night-
time authorizations.” This allowed them to con-
tinue using their daytime facilities at low power
levels during nighttime hours.

Some of these authorizations were as low as 1
watt and, unlike fully licensed operations, they
were not protected from other stations. But this taste
of nighttime service only whetted the appetite of
-station licensees for more power.

Now, if broadcasters desire their frequencies to
be fully protected from other stations, they must
increase their power level to 250 watts (or a RMS of
141 mV/m). When this level is achieved, stations
become “licensed nighttime operations.” Unlike
nighttime authorizations, stations that are licensed
enjoy full protection from other nighttime opera-

frequencies will block
allocation for new facilities for hundreds of miles
around. But, even if a minimum power facility (250
watts) can be found on a low frequency, itcan cover
as much as a high power station, say 5 kW, on the
upper end of the band.

AM stations are required to protect other co-
channel stations (stations on the same frequency) as
well as the upperand lower three adjacent channels
(stations 10, 20 and 30 kHz above and below).
Therefore, one station in a community will block
seven channels from being used in that area. This
explains why there are virtually no frequencies left
in the large metropoli-
tan areas.

Open channels are
discovered through
"frequency searches.”
Frequency searches
normally start by ex-
amining the daytime
allocation. Therequire-
ments for fulltime op-
eration eliminate some
channels immediately.
Proposals for stations
inside the nighttime
interference-free cover-
age of a Class A station
are prohibited. (For
non-directional,
fulltime 50 kW stations
this carves out a radius
of roughly 750 miles

ties fall in the farmlands of the Midwest. The worst
conductivities lie in areas that have rocky soils (like
that of the Northeast and Mountain states) and those
containingsandy soils (like soil found in some Great
Lakes and Floridian terrain).

Delving Deeper into Technical Aspects

It is standard procedure to use theoretical soil
conductivities specified from the FCC’s Map M-3.
This is a map developed many years ago by the
FCC. It estimates the value of conductivities across
the country.

In some areas it is accurate. But, in many areas
the Map M-3 conductivities are significantly higher
than actual measured conductivities. This results in
theoretical contours extending farther than the ac-
tual measured contours would. When these con-
ductivities produce prohibited contour overlaps, it
becomes permissible to substitute actual measured
conductivities.

Measured conductivities are obtained by oper-
ating a transmitting facility and making a series of
field intensity measurements. These measurements
are normally made along one or more selected
bearings from the transmitter site.

In the “old days” this was done by drawing
“radial” lines on paper maps — usually starting with
topographic maps of 1:24,000 scale and then
switching to larger scaled mapping such as
1:250,000 as the distance from the transmitter site
increased.

As each point was measured, the location was
marked on the paper maps. The distance from the
transmitter site to each measurement point was then
scaled on the maps.

Now, with the proliferation of low-cost, high-
accuracy GPS receivers, this procedure is often
modified to use the GPS readouts to determine the
distance and confirm the bearing. After the mea-
surements have been completed, the signal strength
at each measurement point is plotted on log-log
graph paper versus the distance to that point.

The curve created by these plots is then com-
pared with “families” of ground wave patterns. The
FCC rules contain "families” of ground wave curves.
Each "family” is drawn for a specific, limited range
of medium wave frequencies. Contained within
each "family,” are multiple ground wave curves for

from their transmitter site.)

Daytime allocations are based on actual con-
tour locations (whereas FM channel allocations are
based on a chart of fixed distances). Ground con-
ductivity plays an important part in contour calcu-
lation. The lower the conductivity, the shorter the
contour extends. Conductivities vary widely in
different parts of the country. Salt water has the
highest conductivity. The next highest conductivi-
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a series of discrete ground conductivities. The
measured conductivities are determined graphi-
cally. Engineers decide which conductivities most
closely track the measured data for the known
radiation.

Although this system may seem quite archaic in
this computer driven age, the results are surpris-
ingly accurate and repeatable. When the ground

(Continued on page 8)
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DA Low-Down

Continued from page 6.

wave curves are superimposed on the measured
data, the overall trend becomes quite clear. In
addition, some of the anomalies caused by local re-
radiating objects, such as water towers, power
lines, etc. become obvious "bumps” in the data.
The Commission allows this measured data to be
submitted and substituted for the theoretical Map
M-3 data. (Figure 3)

Getting More Bang for Your Buck

Since actual measured data may reveal lower
conductivities, using them may expand the poten-
tial for daytime allocations. The lower conductivi-
ties can pull back contour locations, opening holes
where stations can be developed. The length of the
radial to be measured will vary based on the
contour signal level one is trying to establish.

For first adjacent channels, finding the 0.5 mV/
m or 0.25 mV/m may be required. But if the station
in question is a co-channel, trying to locate the
0.025 mV/m contour might be desired. Interference
from other stations often prohibits measuring down
to this signal level. In that case, the measurements
are made as far as reliable readings can be ob-
tained. Some radials can extend out 100 to 200 mi.

Making these kinds of measurements may ap-
pear to be costly. However, if they succeed in
pulling the contours back for enough, they may also
simplify the design of the required DA. Thus, if one
can reduce the number of towers in an array by even
one, the measurements can quickly more than pay
for themselves.

Another approach to enlarging an allocation’s
hole is to purchase a station and either move it

Millivolte Per Meter (Multiply Scale by 10>

Kilometers Fros Antenna

Figure 3: A plot of measured field strength
showing the ground conductivity.

farther away from the proposed station or turn its
license in and eliminate it. Both options are expen-

sive, but they have been gaining in popularity. It
can be cost effective if the proposal allows the
upgrade or move-in of a station in a large market.

This has occurred in several markets that, even
with all the associated costs, increased the value of
the station five to ten times. Munn-Reese Inc. has
aided some of its clients in accomplishing similar
upgrades.

Will it Work for Me?

Good question! There are still places where
daytime non-directional operation is possible. How-
ever, in other cases, the allocation rules will require
the use of a directional antenna system. Established
daytime, non-directional stations wanting power
increases normally require directional patterns.
This is due to the 1992 rule changes that modified
the adjacent channel protections.

Older stations were allocated under previous
rules where the first adjacent channel contour rela-
tionship was 0.5 mV/m to 0.5 mV/m. In 1992, this
relationship changedto 0.5 mV/mto 0.25 mV/m. So,
withoutdoing anything, many stations automatically
inherited prohibitive overlap with stations on their
first adjacent channel.

Under the present rules, this overlap area cre-
ated by the two contours cannot be increased. So,
to increase power, the signal level in this overlap
area must be held to the present value or be
reduced. This can only be achieved by the use of a
directional antenna.

To discover if a DA is necessary, or even
possible, call a broadcast engineering consultant.
Consultants specialize in finding available frequen-
cies and maximizing present channel allocations.

Wayne S. Reese is President of Munn-Reese, Inc,
aBroadcast Engineering Consultant firm in Coldwater,
M. You can contacthim atwayne @munn-reese.com
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Radio Equipment

Technical Tips

Share Your Solutions

A few minutes of your time can help
save someone else hours.

Send us your equipment tech-tips, and
we'll send you a Radio Guide
“Elmer Cup” for each tip we publish.

Don’t miss any of our vintage transmitter
coffee cups. The first cup will be avail-
able in April, so send in your tips now.
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Audio Processing
From the Ground Up

by Cornelius Gould — Cleveland, Ohio

Part 3: Taming the Multiband Beast

Listening to the difference between “line” and “air”
makes us highly aware of the value of the audio processor
in the chain. What is inside turns out to be more than some
filters and combining networks. In this installment, Cornelius
explains what goes on inside an audio processor. [Ed.]

[Cleveland, OH - March 2003] Previously, we dis-
cussed how the push for ‘more’ led to the need for
something better than the good ‘ol wideband units, which
were being pushed so hard that it was becoming difficult

to curtail “listener fatigue.” To overcome this probiem,
processor designers developed the concept of multiband
processing.

Back in 1986, | was dealing with a similar situation
with my AC-302 broadband compressor. As a result, |
made the decision to go multiband with my audio process-
ing designs. The first thing | needed to do was to come up
with a crossover design. | did that in a few minutes, and
bread boarded up two more of my AC-302 broadband
compressors — fed the outputs of the crossovers into the
302's, and connected the three outputs to three line inputs
of an old DJ mixer | had lying around, to see how this new
experiment worked.

| was impressed for about 30 minutes. It was after that
point | started noticing ‘weird anomalies’ in the audio.
These anomalies reminded me of phase errors you get from
tape head misalignment. It was time to dig into the
mathematics and figure out what was going on. The
problem was obviously due to the crossover design.

Multiband Basics

It all starts with the crossover.

The concept of a crossover is relatively simple. A
crossover is a circuit that splits wideband audio into
multiple frequency bands, or sections. What this does is to
allow the treatment of each frequency band in an indi-
vidual way to “enhance” the audio, or to boost the
performance of devices such as speakers or compressors so
they can work their best. The goal is to make a pleasing
sonic presentation when the (conditioned) frequency bands
are re-combined into one signal.

Ideal Crossover Response Across Frequencies

Bass Midrange Treble

Bass/Midrange
Crossover Interaction Area

Midrange/Treble
Crossover Interaction Area

This method was applied to audio processing, when a
better mousetrap was needed, to ease the amount of
listener fatigue being experienced from wideband units
being pushed too hard.

As with most innovations, the first multiband devices
were not too terribly complex as far as crossovers went.
However, the overall effect of more loudness, with a
dramatic decrease in “pumping” and other artifacts, were
enough to cause the world to go nuts over the results.
Furthermore, the introduction of Multiband processing
created another controversial aspect to broadcast audio
processing — the automatic “re-equalization” of the pro-
gram source.

With the power inherent in multiband processing, you
can effectively force all audio to have the same spectral
“signature.” This led to radio programmers not only
wanting to sound loud, but to sound “distinctive.” All the
music is converted to sound like “the radio station”
regardless of what the producers did at recording studios.

Some find this “an absolute outrage, and a smack in the
face to the producers that- worked so hard to achieve a
particular sound for the album.” Others see it another way:
“This is radio ... theatre of the mind. These tools are
necessary to aid in the perception of the station’s image.”

One of the many interesting experiments done in the
development of multiband processing was to play “what
if” by moving the crossover points around, and see what
effect they had on the overall sound.

At the same time, this is where one of the artistic
aspects of multiband processing comes into play. In
addition to the exact attack and release values of each of
the multiband compressors, you can move the crossover
points around to give deeper bass, more sparkle on the
highs, or whatever effect you’re after. The audio proces-
sor manufacturers typically make the decision of exact
crossover frequencies, as they come up with designs that
will address what they feel the needs currently are in the
broadcasting community.

Some processors even allow you to move these
crossover points around. This feature is something you
would definitely expect to find in a DSP based audio
processor; | am not aware of any analog processor
capable of adjusting all of the parameters needed to keep
the crossovers from causing the dreaded peaks and dips
from happening while moving crossovers about. (More
on this issue later.)

“If a Little is Good, a Lot is Better”

With most of the original problem of heavy bass
“pumping” being solved through the use of multiband
processing, the temptation to go into “overdrive” became
almost irresistible. As we said before, faster time con-
stants usually mean louder audio, but it also introduces
bizarre byproducts of its own when you move past a
certain point. The most familiar sound is the “plastered”
audio effect where dynamic lively audio is transformed
into one big uniform audio sound — both in level and
frequency response.

Over time, this type of sound can be even more
fatiguing to a radio listener than a little pumping. The best
way | can describe this fatigue is that it is similar to
listening to someone vacuum a room, or power drilling
through something continuously. While you can sort of
cope with it while it's going on, there’s definitely an urge
to say “thank heavens!” when the person finishes and
shuts the noise off!

OK, let us dig deeper into the guts of multiband
processing ...

Crossover Design Issues

When rolling your own multiband audio processor,
one of the most important aspects of multiband processor
is the design of the crossover circuit

Crossovers are buittaround highpassfilters and lowpass
filters. A highpass filter attenuates lower frequencies, and
allow higher frequencies to pass through. A lowpass filter
does the opposite. Various combinations allow for the
isolation of mid-range frequencies, for example.

Let’s put this information together to form a theoreti-
cal three band audio processor. A three band audio
processor would consist of a lowpass filter (for the bass
frequencies) a highpass and lowpass combination for the
midrange frequencies, and a highpass filter for the treble
frequencies.

A Three Band Audio Compressor

Highpass Out
{treble)

Compressor

Wideband
Audio Input
Bandpass Out

(midrange) Compressor

Summing

Lowpass Out Amp

(bass) Compressor

Each of the three crossover outputs will then feed a
stand-alone audio compressor. The output of the three
audio compressors will then be summed into one signal
again through a “summing amplifier.”
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As a lowpass or highpass filter goes about doing its
filtering job, it causes “phase rotations” to happen as it
starts to truncate (roll off) frequencies outside the fre-
quency band(s) of interest. If it is a relatively “gentle”
slope, say 3dB per octave, the phase errors are spread out
in such a way that you can almost not worry about them.
The trade off in using such a gentle rolloff is that you are
unable to get enough “isolation” in any particular com-
pression band to totally prevent some gain control inter-
action from “outside” frequencies.

Increasing the crossover slopes to something higher
than 3 dB per octave will give you the necessary isolation,
but it also causes these rotations to happen closer to the
operating frequencies of interest. This is where it starts to
get a little confusing, and is one area overlooked in so
many audio processors out there.

While these phase rotations are of no issue it the world
of, say, the mid-band compressor, it does become an issue
for the low and high bands, as the “slopes” of the mid band
crossover will overlap into the operating frequencies of
the fow and high bands.

To make matters a bit more complicated, the high and
low bands will have slopes that cross into operating range
of the mid band.

Now, while this isn’t a problem for the bands them-
selves (the compressors aren’t affected by the slopes of the
neighboring compressor’s crossover). It only becomes an
issue when summing all the bands into one signal again.
That is because frequencies in the crossover “slopes”
which do not align properly in phase {and time) to the
operating frequencies of neighboring bands will cause
frequency response peaks and nulis to appear in the re-
combined broadband audio signal.

Unfortunately, these peaks and nulls do not always
stay put. As the gain state of the bands change, the nature
of the peaks and nulls will change. These peaks and nulls
will “move about” the audio spectrum, depending on the
exact gain state of the various operating bands.

Many companies will only measure the “static” perfor-
mance of the crossover (i.e. each band is summed together
at unity gain). This is fine, provided this is the normal
operating state of the crossover design. However, multi-
band processing is constantly turning up and down the
various bands. Not taking this into account, is where a lot
of audio processors run into trouble!

Getting Control Over Time

To correct these issues, a complex design process is
performed, and the crossovers then become quite compli-
cated. Anyone who looks at the XT2 chassis crossover
schematic, (or the ones used in the Gregg Labs processor)
will see that first hand! You can see there is still “stuff” that
goeson “after” the main crossovers. That “stuff” is also part
of the time alignment network!

As you can imagine, the later generation of design
engineers came up with various methods for “time and
phase” aligning the crossovers to match up with each
other. This greatly minimized the problem of “peaks and
nulls.” Furthermore, this allowed the use of much steeper
crossover slopes, allowing the true power of muitiband
audio processing to be realized.

These newer crossovers take into account what hap-
pens, as the various compressors change the gain states of
the crossover outputs, and ensures that at all times, the
audio will sum together in a nice smooth response curve
without the sharp peaks and nulls.

Armed with this knowledge, we can all look back to
my first multiband project. As you remember, | was
experiencing weird anomalies with the sound of the proof-
of-concept version of my first muitiband compressor.

The anomalies | was hearing turned out to be the peaks
and nulls roaming around in the recombined audio
output. The net effect was that of an “audio comb filter.”

Now, it took me years to figure all this out, but that's
the fun of rolling your own audio processor — you learn a
lot!

(As a side note, | should point out that while | was
writing this article, a big discussion broke out about
crossovers on the Broadcast.net Tech forum, but from a
completely different angle. The issues went much deeper
than | can deal with here, but it is worth a look-see into the
archives for February 2003. Look for the thread about HD
Radio blend to analog discussion)

Cornelius Gould has had a life long interest in the insides of
audio processors. He is the Senior Staff Engineer for Infinity
Broadcasting in Cleveland, Ohio as well as Chief Engineer for
WICU 88.7- FM in Cleveland. You can reach him at:
cg@radiocleveland.com
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Audio Processors — Analog and Digital
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but we have EVERYTHING
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-There is enough stock at our facility in Miami for quick delivery.
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A Report on SBE Activities and Programs

SBE National News

Rules Change Sets New Standards
for Frequency Coordination
by David Otey, CSTE

The Society of Broadcast Engineers is a professional
organization now encompassing more than 5,000
members. Within the engineering community, the
Society is probably best known for two of its ongoing
programs: certification of broadcast engineers, and
frequency coordination of the broadcast-auxiliary bands
in markets throughout the country. In most markets,
frequency coordination is usually a low-key, behind-
the-scenes activity that goes unnoticed on a day-to-day
basis-until something changes in a big way. Well, one
of those big changes is upon us now, and it has got a
lot of people wondering what is in store for them.

In November 2002, the FCC issued its long-awaited
Report and Order in the rulemaking procedure known
as ET Docket 01-75. The thrust of this rulemaking is to
revise and update Part 74 to make the technical rules
governing Broadcast Auxiliary Services (BAS) more
consistent, both internally and across services. Most
engineers familiar with this section of the rules would
agree it needed updating (ever try licensing a digital
STL?), but the sweeping scope of the R&O seems to
have taken much of the community by surprise.

Changes in Coordination Procedures

One change in particular has generated a lot of
questions. Once the new rules take effect, any new,
fixed, and point-to-pointlinks in most of the BAS bands

from 944 MHz on up will require the coordination
procedure already in use for Fixed Microwave Services
as defined in Part 101 of the rules. (The exception will
be the "2 GHz” band, 1990-2110 MHz [for now], in
which local coordination will still suffice.) Note that
this applies only to fixed links. Mobile operations at 2.5
GHz, 7 GHz, and 13 GHz will continue to be coordi-
nated locally.

So what does ”Part 101 coordination” mean to you,
the engineer? Essentially, two things: one technical, the
other procedural. On the technical side, a new fixed
link will require an interference analysis that may be
more quantitative than what you have done in the past.
("Hey, Bill, I'm turning this on now ... you let me know
if you see/hear any problem at your end!”) The specifics
— which are spelled out in a TIA document known as
TSB 10-F — are beyond the scope of this article; suffice
it to say that power levels, antenna gain and discrimi-
nation, path geometry, and topography are all inputs
that determine whether the required desired-to-undes-
ired ratios are met.

On the procedural side, the new acronym to learn
is “PCN,” which stands for Prior Coordination Notifica-
tion. Before submitting an application, but after com-
pleting the interference analysis, you must notify, in
writing, all the "affected parties.” That is, other licens-
ees inthatband within a certain radius of your proposed

transmitter, And do not forget adjacent-channel licens-
ees in the next band, if you are using an edge channel.
Then you must attach to the application a list of the
parties notified, along with a copy of the notification.

There is a lot more detail in the rules than what |
have summarized here, including requirements for
waiting 30 days for replies or using an expedited
procedure, etc. Bottom line: It is a formal, defined
process requiring specific documentation. It is no
longer possible to coordinate a fixed path simply by
making a phone call to your local SBE volunteer.

You may wonder just exactly who is going to do all
this additional work. Certainly, there are for-profitfirms
out there who will be happy to do it for you - for a fee.
Not every station engineer nor every volunteer Fre-
quency Coordinator, for that matter, is going to have
the time or other resources to commit to these addi-
tional steps. Contrary to popular belief, however, there
is no requirement to pay a commercial frequency-
coordination firm to do either your analysis or your
PCN. A station may choose to do either, or both, using
its own personnel and resources.

A Changing Regulatory Landscape

And where does the local SBE Frequency Coordina-
tor fit into all this? As | see it, the most important
elements of the job are unchanged: to be the central
clearing point for BAS usage information in a given
market, and to facilitate communication among local
users as they strive to use their shared spectrum
efficiently and equitably. As to the new fixed-link
requirements, there are discussions taking place at the
SBE Board level regarding such things as new software
tools and other responses to the changing regulatory
landscape. The jury is still out on the question of just
how the Frequency Coordinator’s job will change
when the new rules have taken effect. Rest assured,
however, that SBE is committed to its ongoing role in
frequency coordination.

David Otey is the National Frequency Coordination Direc-
tor for the SBE. He can be reached at dotey@sbe.org

by George Nicholas

Full Duplex

Broadcasters communicate. Or, do they? With on-air
broadcasting being mostly a one-way affair, the same
talents used on air actually can prevent station employees
from understanding each other and their needs. George
Nicholas uses his wealth of experience in broadcasting to
communicate with us. [Ed.]

[Cedar Rapids, IA - March 2003] Welcome to the most
important part of your job: communication.

Long ago, | came to the conclusion that this topic
involves a most important, yet understated part of our
jobs. We are in the communication business, yet we often
do a lousy job of it among ourselves! That is not to say we
are all doomed — there are many successful people in this
business, and they credit the ability to communicate well
as one of their secrets to winning.

My goal is to help spread the word.

So that we are clear, this article will not focus on
technical things like zener diodes, which pin is really the
"hot” pin in an A3F connector, or who has the loudest
audio processor. Instead, we are going to focus on the
non-technical part of our job and how to streamline our
thoughts and actions in clear and concise terms.

We will discuss things like writing effective memos
and e-mails, time management ideas from industry ex-
perts, tips for getting along better with managers and co-
workers, and some proven management techniques to
help you win. Even if you are not a manager, you will
benefit by being able to recognize what your manager
needs, sooner. We will also highlight some great books on
communication and teamwork that are “easy-reads,”
since we are all too busy.

Onesuch book is John C. Maxwell’s The 21 Indispens-
able Qualities of a Leader, (Thomas Nelson Publishers). |
have to admit up front, 1 am a huge John C. Maxwell fan.

“Educators take something simple and make it compli-
cated. Communicators take something complicated and
make it simple.” As Engineers, we can appreciate that.
After all, when we read a schematic, we take a compli-
cated circuit or formula and break it down to its simplest
form to solve it. Effective communication is no different.

There are four basic truths to being an effective
communicator.

1. Simplify your Message. Communication is not just
what you say, but how you say it. The key is to keep it
simple.

2. See the Person. When communicating with an
individual or group, try to envision them, and anticipate
what questions they might have.

3. Show the Truth. Credibility precedes great commu-
nication. Believe in what you say, and follow those beliefs
with action.

4. Seek a Response. After all, what good is communi-
cation when we cannot receive feedback. “What do you
think?” is a good trigger.

Contrasting Memos

Here are a couple of examples of what we are talking
about. This is a memo from Murph, the Engineer, to Tracy,
the General Manager. This is after several hours of being
off the air, due to a serious transmitter problem:

Memo #1 - 2:45 a.m.

Tracy -

After 4 hours and 53 minutes of troubleshooting, |
found a screen to grid short on the underside of the final
tube socket. This caused the bias rectifier stack to blow
and several transistors cascaded as well. You know what
they say about those 2N3141’s ! There was also a lot of
mouse do-do in the bottom of the transmitter. | hope | don’t
get infected. I'll be in sometime after lunch.

-Murph

In the above example, good ol’ Murph is making Tracy
wonder why she hired him. When we quickly break it
down, Tracy does not care how many minutes and
seconds it took to fix the problem. She has no idea what

Radio Guide February-2003 Page 12

a screen or grid is, a rectifier or 2N3141, and does not
want to know. The mouse do-do confirms you are not
doing enough maintenance and we have a mouse prob-
lem; Murph’s attempt at humor falls short. Assuming
Tracy even read this far, she probably assumes you are
already sick! And, “sometime after lunch” narrows it
down to “just” five hours or so.

So, in summary, assuming Tracy has no engineering
background, the communication Murph thought he was
sending was received as an entirely different message. The
only thing Murph did correctly was to keep it short.

Now, here is an example of different memo, which
hopefully conveys the message:

Memo #2 - 2:45 a.m.

Tracy -

Just a short note to let you know we made it back on the
air around 2:00 a.m. There were several issues with the FM
transmitter and final tube, which were difficult to find.
Fortunately, we had all of the spare parts on hand. | also
noted evidence of mice in the transmitter building! Let me
know when you have a minute to discuss the situation - |
have an idea that might work. I'll be in the office around
1:30 p.m.

-Murph

In the second memo, all of the four truths listed above
were followed. Murph kept it simple and short, and wrote
with Tracy in mind. He shows action and solicits re-
sponse. “That’s why | hired Murph,” she says after reading
the memo. "He takes good care of me.”

Isitalso interesting to note, the firstmemo above could
have been submitted by the world’s best transmitter
Engineer, and the second by his apprentice assistant, yet
the second has more credibility in communication.

Since we're near the end of our first article, | encour-
age you to make it “full-duplex.” Write me, in care of
Radio Guide at the address below.

George Nicholas has been in the broadcasting business
since 1975, most recently as a Regional Engineering Manager
with Capstar/AM-FM/Clear Channel, and now operates George
Nicholas Communications, specializing in technical and com-
munication consulting throughout the US. You can contact him
via radioguide@earthlink.net



TRANSCOM CORP.

Serving the Broadcast Industry Since 1978

For Information and the Latest Prices:

Visit our Internet Website — www.fmamtv.com
Send your e-mail requests to: transcom@fmamtv.com

Fine Used AM & FM Transmitters and New Equipment

The best deals on Celwave products, Andrew Cable and Shively antennas.

600 W New  Amplifier
2.5 kW 1978 Collins 831D2
v 35kw 1985 BE FM 10K
E :: 10 kW 1980 Harris FM 10K
E 20 kW 1978  Collins 831G2 (solid sate 1PA-1998)
oL 25kW 1986 Harris FM25K
> 25 kW 1980 CSI T-25-F Amplifier Only
50kwW 1982 Harris Combiner (w/ auto exciter-transmitter switcher)
Exciter New  BE FX-30 New 30W Synthesized
D gw 1980  Harris MW1A
= %= 510kW 1982 Continental 316F
< £ sokw 1997  Nautel ND50
> 50 kw 1986  Nautel Ampfet 50
Potomac model AM19 phase monitor, 2&3-tower.
. Potomac model AM1901 digital phase monitor
O Kintronics model DL50 50kW dummy load.
_¢£ Model DPTU-75K 80kW, air- cooled dummy load.
E Dietectric 4-port motorized switch.

Technics model SH9010 equalizer.
Optimod model 8100A (cards only) & modei 9100B.

PO Box 26744, Elkins Park, PA 19027
800-441-8454 215-938-7304 Fax: 215-938-7361

Composite and Digital Distribution
Solutions for the Most Demanding
Transmitter and Studio Applications

Use the CDS-200 for switching two composite feeds to
up to three different locations. Use the CDS-200A when
only distribution is needed. Both units pass composite
baseband,SCA, SAP and RBDS signals. Great for use at
relay STL sites, and where only one stereo generator is
available.

B v e

The AES-200 is an AES compatible digital audio switcher
and DA for use in Main/Alt transmitter audio switching, or
studio switching. The unit has two 110 ohm outputs and
two 75 ohm outputs, in addition to a two input digital
audio switcher.

Broadcast Devices, Inc.

5 Crestview Avenue

Cortlandt Manor, NY 10567

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

bdi

the PETER DAHL CO. for
custom transformers

A 4

DC filter capacitors * varlable capacitors

custom rectifler assemblies * translent suppressors

and then some...

Peter Dahi Co.

write of fax for an extensive catalog

915 751-2300 - fax: 915 751-0768 + 5869 Waycross ¢ El Paso, TX 79924

www.pwdahl.com « pwdco@pwdahl.com

\.

CELL PHONE

INTERFACE MIXER

The FlipJack is the latest addition to the Conex line of cell phone
interface products. The FlipJack is designed to interface most
hand held phones that have a 2.5 mm hands-free adapter jack.

FEATURES:

FOR MORE INFORMATION
1-800-645-1061

www.conex-electro.com

Two headphone jacks ... each with it's own volume control.

Two Mic inputs and a seperate Line Input

Connection To A Standard Telephone Line.

Separate headphone cue switch for more flexibility

Operates on “AA’ batteries (Inciuded) or external power (Optional)
Balanced Line Level Output

Slots for shoulder straps.

All IC's socketed for easy maintenance

Tuner input for off-air monitoring

LED level indicator

CONEX s:: 1

1602 Carolina St PO Box 1342 Beallingham WA 98227
phone: 360.734.4323 fax: 360.676.4822
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What is This Thing Called Broadcasting?

Radio History

Part 12: The AMRAD Station - A POWERTful first in Massachusetts
by Barry Mishkind

JTUCSON, Arizona, March 2003] As the First World
War drew to a conclusion in 1918, it was time for
broadcasting to “reboot.” During the war years, the
government had shut down all but a few stations doing
tests for the military. As the early stations came back on
the air, they were few and far between. The challenge was
not just a matter of turning the dial on your radio to find
a station playing your favorite music. The challenge was
finding any station at all.

Those first stations were operated by enthusiastic,
zealous young people. Some were scientists, some were
amateurs, but all were seeking to develop the new
wireless technology. What they lacked in funds, they
more than made up for by way of dedication, ingenuity
and versatility. Commercial exploitation followed slowly,
since very few could imagine how to make a profit from
broadcasting. Among the first, receiver manufacturers like
Westinghouse and their retailers put stations up to demon-
strate their receivers. However, there were not enough
listeners to interest most other businesses.

While receiver sales were indeed increased by the
broadcasts, more was required to sustain a successful
radio station. Operators soon discovered they needed
more than a product to sustain broadcasting. There was a
need for financing, and a solid plan for production and
sales. Clearly it was a “mine field” for anyone who was not
a good businessman. And thereupon hangs a tale ...

A Power-ful Idea

As a young man, Harold Power discovered Marconi’s
experiments in radio and, intrigued, set out to build his
own wireless. He was ten years of age 1903 when he built
his own receiver, and managed to construct his own
amateur transmitter only two years later. By the time he
enrolled at Tufts College in Massachusetts he had built
several more sets. An indication of his dedication to the
technology: Power was able to support himself while at
college by teaching wireless to high school students.

Harold Power

Power graduated in 1914 with an engineering degree
from Tufts. Wanting to put his education to work, he and
several other Tufts’ graduates formed the American Radio
and Research Corporation (AMRAD). Their plan was to
utilize the knowledge they had learned at Tufts, and build
an improved receiver. Initial support came quickly.

Power and associates went to work in a building
provided by a couple of Tufts’ professors. Coming into
contact with the noted millionaire banker J.P. Morgan,
Power was apparently able to impress him with his early
receiver models and his personality. Morgan agreed to
bankroll AMRAD. Things started to accelerate.

Applying to the Department of Commerce (DOC) for
an Experimental License, Power was granted the call
letters 1XE and soon began tests. Eventually he con-
structed a 306 foot tower on the site; quite a feat in those
days. Transmissions began coming from the AMRAD
plant; irregularly at first, then on a weekly schedule.

By 1917, “The AMRAD Station” had begunbroadcast-
ing pretty much on a daily basis until it had to shut down
for the duration of the war. (The government banned all

broadcasts once the US entered World War |.) Sometimes
the station transmitted talk or music, sometimes just code
transmission. Either way, the 100 watt transmitter was the
only “local” station in the Boston area and boomed into
local receivers.

Shortly after World War | ended, Power and his
company sought to put 1XE back into operation as soon as
permitted by the government. Actually, up to this point the
fledgling company was faring reasonably well, having
picked up both a backer and a contract to build receivers
for the Navy. Additionally, many Tufts students, sensing
the opportunity to be on the cutting edge of a new
medium, volunteered their efforts both in the lab and on
the air. Even some professors helped out by lecturing over
the air.

The AMRAD factory and station at Tufts’ College - 1921.

Quite a few Boston broadcasters got their start at the

AMRAD station. One of the more popular announcers,
“Big Brother” Bob Emery, went on to become a Boston
mainstay for over four and a half decades.

All the various talents of the volunteers were put to
use, whether they were good readers, singers, or musi-
cians. Another of Power’s key employees was very un-
usual for the time: a woman, Eunice Randall. Like Power,
Randall had an early interest in radio, building her own
amateur station (W1CDP and ER). She was a draftsman,
engineer, and even served as an announcer for 1XE. Since
it for most early broadcasters the job might change from
day to day, Randall would do whatever was required: sing
when a guest artist failed to show or read bedtime stories
to children (The Story Lady!) - whatever it took.

Unfortunately, despite all this “energy,” certain finan-
cial realities began to come to bear at AMRAD.

Problems at AMRAD

While WWI proved to be an opportunity for Power to
sell his receivers to the military, when the war came to its
end troubling problems started to surface. Specifically,
there was a lot of unsold inventory. Turning to the general
public, Power belatedly started advertising AMRAD re-
ceivers in magazines such as QST, and opened a sales
office in New York.

There was no question that AMRAD receivers were
indeed of high quality, but getting them built and shipped
out seems to have become difficult for the company to
accomplish. In today’s terminology, it appears that many
of AMRAD's designs were no more than “vaporware.”
Accomplished engineers kept designing, but the various
layers of managers could not quite get an economically
viable production schedule set up.

Meanwhile, on the air, 1XE was enjoying continued
popularity as Boston’s only local station. Inearly 1922, the
station changedtothe “regular” call letters WGI. Everyone
who was anyone in the arts, politics and education was
heard on The AMRAD Station at some point. Unfortu-
nately, this did not generate any income for the station. In
fact, when Power was finally able to acquire a couple of
advertisers early in 1922, DOC head Herbert Hoover
directed that WG| “cease and desist” from such activity.
Power appealed, but finally complied.

With this scenario, predictably, money began to
become a problem. Neither the station nor the manufac-
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turing was providing any real revenue. Although J.P.
Morgan was more of a businessman than Power, he was
said to have dropped as much as $800,000 into the
company. Ultimately, he was rapidly losing interest due
to the lack of any return, and withdrew his support.

Over the next few years, WGl radio devolved into a
complete economic basket case. True, WGI offered
college courses by radio, lectures by famous people,
opera singers, daily newscasts, speeches by local politi-
cians, even a morning show (unusual in those days when
most broadcasting was done in the evening). But the
financial damage was done. AMRAD's reputation had
become one of missed opportunities are failed shipments,
financial disaster. The result was an inability to repair the
transmitter when it failed, and the programming became
somewhat sporadic.

By late 1923, the station experienced more and more
equipment problems which took it off the air just as other
stations were coming on - some with a lot more power
than WGI’s 100 watts - to compete for the audience. A
number of the original air staff started leaving for these
other stations, including “Big Brother” Bob Emery, the best
known and most popular announcer on the station. And
then ... things just got worse.

Bob Emery at WGI in 1924

The End

Perhaps it was an attempt to avoid confusion with
WGY Schenectady, or maybe it was an effort in prepara-
tion to sell a station which did not carry the WGl
“reputation.” In any event, WGl changed its call letters to
WARC inearly 1925. Butit was too late. Power simply had
run out of time. He lost his headquarters when Tufts
College asked him to vacate its building; and then there
were all those creditors demanding their money. The
station even lost its full-time status and had to share time
with a religious station.

Finally, Power had no choice but to try to sell the
station. Yet, even though merchant John Shepard was
actively seeking to buy another station, neither he nor
anyone else wanted any part of AMRAD's reputation nor
its founder, Power. This was virtually the final blow; the
station was now totally out of funds, and just disappeared
from the airwaves, going dark in April 1925.

Late in 1925, Powel Crosley acquired AMRAD's
manufacturing equipment. The radio station equipment
was finally sold to the Boston Evening Transcript's WBET.
However, as if a curse had settled on the transmitter,
WBET had little more success with it than Power, and
eventually even had to publish a front page apology for
their poor transmissions.

Thus we come to what seems on the surface to be the
sad end of AMRAD: the staff was gone. The factory was
gone. The dream was gone. But in a time when the
broadcast industry was struggling to become something,
Power and his associates had accomplished a lotin those
few short years of effort. They had shown they could
develop better receivers, produce a wide variety of
programming, and bring radio to the point of acceptance
by the community. Power was a true Pioneer Broadcaster.

I’d like to share the credit for this look at The AMRAD
Station with Donna Halper, a radio consultant and
broadcast historian at Emerson College in Boston. 1XE
and pioneer women broadcasters like Eunice Randall are
among her favorite topics.
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Answers to the EAS

by Clay Freinwald with Barry Mishkind

EAS Q&A

EAS Q&A is an infor-
mal conversation be-
tween Clay and Barry,
. designed to highlight is-
sues of concern to those
. tasked with overseeing
EAS operations at sta-
tions. Your questions are welcomed, either by letter
to the address on page 3, or at the email address
below. [Ed.]

[March 2003} The January discussion detailing
the areas an FCC inspector looks at when inspecting
EAS operations brought forth some additional ques-
tions, especially relating to the EAS logs and how
they are kept.

Barry - Let's start with the output of the printer on
the EAS unit. Do we have to save these things?

Clay - My quick answer is yes, you should save
them as an additional means of clearly demonstrat-
ingto the FCC thatyou arestriving for compliance (as
opposed to just doing enough to get by).

Barry - Would you please review the elements of
EAS operations you recommend be logged?

Clay - 1 have worked with a couple of systems. In
the event a station keeps an Operating Log sheet for
each day of operation, | like to have a section
specifically dedicated to logging of EAS activity.

There should be spaces for logging:

1. The receipt of EAS tests indicating who the
message was received from, the nature of the event,
the time etc. —essentially the information on the tape.

2. The transmission of tests (RWT’s and RMT’s).

3. A segment for logging actual use of EAS,
whether received or sent.

4. A space for remarks to detail other related
activity. For example: taking the unit out of service.

1 would recommend that the printer output be
attached (stapled) to the day’s log.

Barry - Can a station put an entire week on one
log?

Clay - Certainly. Ore of my stations used a log
form for 7 days of opera:ion. The same items should
be logged.

Barry - Suppose a station doesn’t have a special
EAS log and just keeps all the printouts in an
envelope. Has there been any problems involving
stations that just keep the printer output?

Clay - Yes, there have been those who argue the
thermal printer paper used in some EAS equipment
will fade after a while, rendering the message un-
readable. | have not seen this myself. However,
although keeping the records out of the sun might be
a solution — again, keeping a paper log is always the
best idea.

Barry - Must the tapes (EAS decoder printer
output) be saved after the Chief Operator has in-
spected the logs?

Clay - | recommend stations keep these tapes just
as they do their Operating Log. Just because the log
was inspected does not mean the stations records
can be discarded.

Barry - What if one of the tapes turns up missing?

Clay - This is all the more reason for having an
established procedure to ensure all EAS activations
are logged. Of course, if your station is automated
during these periods, that is another matter.

Barry - Itis clear you are recommending that the
cautious approach is best. But how can that same
cautious approach deal with the situation where you

are putting new paper in the EAS box atthe same time
a message comes in? Has Murphy won?

Clay - No, not necessarily. However the operator
with no paper outputto rely on has to listen carefully
to the message to get all the details. This is another
good reason to have a “display sign.”

Barry - Are you talking about one of those LED
signs that flash messages?

Clay - You are correct. What the sign does is
display the information contained in the Header
Codes of the EAS Message. Itdepends on how you set
them up, but my practice was to have it display the
time and date. Then, upon receipt of an EAS message
it changed color and began scrolling the EAS mes-
sage. (However, you still must listen to the audio
portion of the EAS message to get the fine points and
details.) The good news is that the signs are relatively
inexpensive.

Barry - That sounds very cool! You’d think every
station would have one.

Clay - Yes, indeed. But, | can't believe the
number of EAS decoder installations I've seen thatdo
not have a display sign. These stations simply have
denied themselves the opportunity to transform EAS
into something station operators can really relate to.
Iwill tell you this: In stations where these signs have
been installed, the air staff is usually transformed into
a group of EAS believers, and they thank the engi-
neer.

Barry - | have to agree with you; those signs are
a whole lot better than strobe lights. Getting back to
multiple receptions, let’s say you are monitoring an
LP-1 and an LP-2, and they both transmit their RWT
at the same time, what happens?

Clay - Remember, the EAS decoder functions
much like a 'bucket brigade’ ... with one bucket.
What | am saying is the unit will store one message,
and if no other message is received prior to you
instructing the unitto ‘dump’ its contents, all is well.
However, if your unit has a message in cue and
another one comes in, the first one will be ‘dumped’
and you will receive the second. In the case you
mention, you would likely receive only one in the
‘horse race.’

Barry - You are saying then, there is some risk of
losing messages if you delay taking them from the
decoder?

Clay - If the station is un-attended, and your
system is telling the EAS Decoder to ‘hold-off’ until
a programming break, there is a very real chance
during this period that a new message will come in
and the first one will be lost. For this reason it's wise
to keep the delay down to a minimum. If the station
is ‘live’ you obviously don’t have this problem, as
you have the printer outputs providing some of the
information about the two events, but you will have
lost the voice portion of the earlier message.

Barry - How important is it that the voice message
portion of an EAS event be heard or saved?

Clay - Often this is where specific information is
contained about an event. Let’s take as an example
a CEM. This is a Civil Emergency Message. The
source could be the local Law Enforcement agency
or perhaps the Emergency Management Office. Let's
say the issue has something to do with “Home Land
Security.”

The header codes would simply state “Civil
Authorities have issued an emergency message.”
The voice portion of the message is where the details
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are spelled out, usually giving specific location
information as well as instructions as to what the
public should do as a result.

Barry - Recently there has been a lot of discussion
about upgrading EAS equipment for the new event
codes. What should a station do if they find they have
a decoder that cannot be upgraded in time to be
compatible with their state and/or local EAS system?

Clay - | really feel for stations in this situation, as
the alternatives are not pretty. Itis like older comput-
ers that will not run a new software package. In the
case of software, the writers know the new program
might not run on your old trusty 486, and they bank
on the notion that those who buy their product will
upgrade an older machine if they want to run it. This
happens time and again. But with EAS units, this is
new territory.

Unfortunately when a great many of these EAS
boxes were purchased, the ease of upgrading them
was not considered as important. After all, we were
used to EBS Boxes, and those never needed to be
upgraded. Nevertheless, some now are faced with
these issues and some hard decisions must be made.

If we understand the FCC has changed part 11
once already, with changes impacting this hard-
ware, and consider they might do it again, we may
want to look down the road and ask the hard
question: “Is it time to purchase a different EAS unit
— one better able to deal with these changes?”

Barry - 1t does seem education is needed in a lot
of areas. The other day on a network TV morning
show, the person kept referring to the Emergency
Broadcast System. Don’t these folks understand that
EBS is long gone?

Clay - Apparently not. | recall a piece on a
network magazine show, right after announcement
of the now famous ‘color-coded’ threat levels, where
the ‘talking head’ really got EAS, EBS and Alert levels
all messed up. In these instances it is unfortunate that
perhaps millions of people are receiving erroneous
and misleading information. This all just underscores
the need to all do our part to educate ‘everyone’ as
to what EAS is and how it operates — something | feel
the Federal Government has done a very poor job
with.

Barry - With NAB just around the corner, what
events connected with EAS will be on this year’s
agenda?

Clay - Again this year | will be conducting a 2-
hour EAS session. This year it will be on Monday
afternoon in the LVCC, so as to avoid conflict with
your ever popular Lunch Gathering at the Riviera. |
am still putting together the agenda for this meeting.
A portion of it will be devoted to dealing with EAS
questions and issues presented by the attendees.

Barry - Who is invited to attend this meeting?

Clay - Anyone involved with EAS, at any level, is
welcome; the meeting is open to all.

Barry - Will there be any government officials
there?

Clay - In years past we have had a number of
representatives from various government agencies.
Last year, for example, there were representatives
from FEMA and the NWS. | expect this year to be the
same

Barry - One more thing: Last year’s meeting was
“broadcast” on the internet for those who could not
attend. Will that be the case this year?

Clay - | have been informed that this meeting
indeed will be broadcast, and information will be
made available as to how to find the broadcast. The
value of this program is shown by noting there are
still folks accessing the audio file from last year’s
meeting.

Clay Freinwald, Senior Facilities Engineer for
Entercom in Seattle, is Chairman of the SBE’s EAS
Committee as well as chair of the Washington State
SECC. Please feel free to address your questions
about EAS to Clay at k7cr@wolfenet.com
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Technical Support Forum

by Paul Black - Pleasant Hill, Calif.

Part 1: How to Get the Best Service from the Manufacturer

Investigating, evaluating, budgeting, purchasing,
installing and using equipment, are all important
steps in making operational improvements at any
facility. But, what do you do when trouble happens?
How do you get the help you need, when you need
it? The Technical Support Forum is designed to
provide tips and tricks of getting the best possible
tech support. This month, Paul Black helps us get
connected. [Ed.]

[Pleasant Hill, CA - March 2003] | happened to
notice a cartoon, in a magazine lying around our
house the other day, that probably expresses what a
lot of people think about technical support in gen-
eral. It showed a young woman sitting at a computer
with a telephone headset on. | don’t remember the
exact caption, but it was something like: “If you’ll
wait justa moment 'l try to find a Technical Support
representative to abuse you.”

I suspect we have all had trouble with technical
support reps fromtime to time. Either we can not hear
them clearly, they do not seem to care, the tone of
voice they have chosen is, shall we say, less than
complementary, or something else about their "as-
sistance” doesn’t sitwell with us. Usually, we are not
in the best mood to begin with.

Normally, you only need to call for help when
something is wrong. The bank balance was not
correct, or the book club got the billing wrong, or
some similar mistake took place. Facing five minutes
on hold while they get around to you is no one’s idea
of a good time, either.

Of course, the problems broadcast engineers face
are usually a little more serious than a billing error.
Calling a manufacturer for technical support nor-
mally is done only when you have a critical failure
on your hands. The rig has blown its primary break-
ers and will not come back, the computer is frozen
and the jocks are playing CDs out of the production
room - or something similar is keeping the station
from working right. You are in trouble, and you need
fast, competent, professional help! And you need it
NOW!

Help is Available

That is exactly what the TS (Technical Support)
person is there for. But how you go about accessing,
and using that help can make the difference between
getting out of trouble quickly or making the situation
worse.

I have a long history as a working engineer in
radio and television. | have been out there on the
“firing line” when a blowup happened and it was up
to me to restore things. | also have spent many years
working for different manufacturers, as an “Applica-
tions Engineer” (that is, telephone troubleshooter)
and as a “Technical Support Engineer” (also tele-
phone troubleshooter). Having ridden on both ends
of the seesaw, | have come to know clearly what
each side is up against when the nasty stuff hits the
fan.

So, if you are out there in front of that fan, and
getting peppered by the unpleasant waste, what are
the best things you can do to make it easier? Here are
four points to keep in mind.

1. Stay Calm.

As silly as this looks at first glance, it is the best
advice there is. | quote Botterell’s Law, after Art
Botterell, an old friend and disaster recovery profes-
sional: “Stress creates stupidity.” Nothing was ever
more true.

Remember the old Navy saying? “When in dan-
ger, when in doubt, run in circles, scream and
shout.” That is what we all tend to do, even if we are
not aware of it.

You have to make a conscious decision to keep
your wits about you when things blow up. There are
a number of obvious reasons for this, but here’s the
best reason: A calm person is a better observer and
reporter. If you call tech support for emergency, or
even post-emergency help, the calmer you are, the
faster the tech support person will help you get to the
bottom of the problem.

Atech support person is depending on your eyes
and ears to observe the data necessary to solve the
problem. While it is very likely that they have seen
or heard of your problem before, or a problem just
like it, you are the one that controls the information
they get, by means of your description of what the
sick widget is doing (or not doing).

Do not interpret the support person’s attempt to
sound calm as being an attitude of “I don’t care.”
Some customers think “It’s not their station, and they
don’t have a GM breathing down their necks to get
things running again.”

That is not why that voice on the phone is staying
calm. The support person sees trouble all day long.
They have learned to stay focused on the problem
and ignore the side effects, like yelling co-workers.
They also know that if they can keep you focused, it
will take less time and effort to get the problem under
control.

If stress creates stupidity, calm fosters control.
Help out the support person ... stay calm.

——

ey

Of counse Tm calm ...\
i Call teck suppont

2. Have a Clear, Complete Report Ready

The more complete you can be in reporting
trouble symptoms, the better the support person can
help you. There is nothing wrong with grabbing the
nearest piece of paper and making a few quick notes
to read to the tech support person. Having your
“ducks in a row” on paper will help a lot.

Of course, to really help, writing out the symp-
toms needs to be an exercise in accuracy. | once
received an e-mail from a customer that said (and |
quote): “Our XXX suddenly failed last night. It just
quitworking. Please e-mail us the cause of the failure
as soon as possible.” (The italics are mine.) | kid you
not; this was the actual request.

Well, if | had that kind of “second sight,” | could
put all those psychics you see on the late-night
infomercials out of business. Unfortunately, that'is
not a talent most technical support people have.

Today even the simplest and least complex piece
of equipment will likely have multiple causes for the
same failure. The above-referenced XXX was a
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complicated digital audio unit. Such a “sudden
failure” could have a dozen or so causes. Only by
playing detective can the actual cause be found. And
to play detective on the phone, you need clues — lots
of them.

Some tech support people use the "question”
method to get data. The validity of this is that by
asking you things in a particular order, they can build
in their mind a picture of what is going on. Be willing
to answer questions about the problem, even if you
have already stated what is going on in your own
words.

Another helpful tip: Have your test equipment
close-at-hand when you call. The TS person may be
able to tell you exactly where the problem is, and
how to fix it, if you can just take one quick measure-
ment with your VOM or DMM. If your meter is out
in the car in the toolbox, or at some other remote
location-like your garage at home, then it might take
a little longer to fix your problem. Fire up the scope,
the DMM, the trouble light, and whatever else you
think might be handy. It could pay off, big time.

3. Leave Useful Messages

I have received messages from customers asking
me to call”Joe” at “Monsterdopoly Broadcasting in
Bigtown” and, upon calling back, have been in-
formed they have four people in Engineering named
Joe, plus two salesmen and a traffic coordinator.
Which one do | want, they ask? A very good
question.

Always leave a last name. Itdoes not matter if you
are the only Joe or Tom or Rich or Vladimir working
there. Leave a full name. It always makes it easier to
get back to you.

As to products, you would be surprised how
much it helps to leave a model number, type num-
ber, etc. If the TS person knows what item you’re
dealing with, they can “shift gears” in their head and
bring up all the memory stuff they know about that
particular item — and also get their computerized
help system pointed in the right direction. (Most TS
people use a computer database when dealing with
problems; information on both customers and equip-
ment systems are usually kept in such a database.)

They can also get a manual for that product out
and in front of them, if necessary. This will allow
them to get you the answer you need more quickly.

Never leave a phone number where you can’t be
reached for the next two hours or so. If you carry a
cell {and how many radio and TV engineers do not
have pcs/cell phones today?), and are going to be on
the move, leave that number. You need not worry it
will “get out” to someone it should not. Technical
support people are typically extremely respectful of
their customer’s rights and privacy.

If you are a contractor, it is especially important
that you leave a number where you can be reached.
I've found that many station employees do not know
the name of the contract engineer and are of little
help when the technical support person calls back
and asks for the station’s engineer. Don’t expect the
technical support person to have to chase you down.

Remember, too, having the TS person leave a
voice mail for you can not solve most technical
support problems. The TS person will probably have
to talk to you to get you out of trouble.

One lasttip: if you do leave your callback number
on a voice-mail, leave it s-I-o-w-I-y. To “parrot” out
a name or number can make it really tough to
understand. It does not hurt to say it twice, by the
way, especially if you are on a pcs/cell phone. There
are such things asdropouts, even in the digital world.

In Part I, we will offer some further points to help
you have the best possible experience you can with
the Technical Support people you contact.

Paul Black is a long time broadcast engineer and technical
support person. He operates Media Technical Consulting in
Pleasant Hill, CA, and can be contacted at
paul@mediatechcon.com



Do You Have the BDR on Your Desktop"
Version 1.2 of the BDR Now Available

At last year's NAB, Version 1.0 of
the Oldradio.com CD was released.
Broadcaster’s Desktop Reference
(BDR) is now is available to everyone.
A work in progress — it seems some-
thing new is added almostevery month.

Among the resources already avail-
able, you'll find: Barry's Radio Ultilities-2002, The Continental Elec-
tronics E-Slide, RF Specialties Toolkit, Tom Osenkowsky's Toolkit,
Bob Carpenter's AM and FM/TV database viewer, Top Ten Lists,
EAS paper sources, some project schematics, and some nice
historical files.

To make the CD even more valuable, when you are at the
transmitter site, we have added the FCC and EAS checklists, and
some equipment manuals. And this is not the end ... more is
planned.

You will find most of the CD contents are listed at:
www .oldradio.com/latest.htm

The proceeds from this CD are going to be putinto improving the
next edition of the CD, and supporting Oldradio.com and its efforts
to document and display the history of our industry.

We are suggesting something in the range of $15-$20 (or more,
if you really want to support the Oldradio Project).

We'll send you a copy of the CD (via postal service), and
personally notify you when Version 2 is made available (The planis
to provide a free to registered users, or at most a minimal cost for
shipping.)

Please send your check or money order to:

Barry Mishkind, 2033 S. Augusta Place
Tucson, Arizona 85710.

Please include your snailmail and email address.
Thanks for your support of OLDRADIO.COM - Barry M.

& %

ECONCO

New Power Tubes

Newly manufactured tubes
are now produced by Econco

in Woodland California
See Them at NAB Booth N2920

ECONCO 1318 Commerce Ave., Woodland, CA 95776
Phone: 530-662-7553 Fax: 530-666-7760
Toll Free: 800-532-6626 Website: www.econco.com

- Clay Frienwald, Senior Facilities Engineer,
Entercom/Seattle
“Where other codecs give problems or won't work,
Tielines connect and give no problems when we’re on
the air”.

- Dave Kittley, Engineer, KGNZ
“We trialled Vector, Scoop Reporter and Tieline. We
chose Tieline because they sounded better and made
better connections. Now, we always have other stations
asking what we’re using when they can't get on the air
with their remote equipment and we can”.

Other satisfied Network and Radio Group

Tieline Owners

B Clear Channel | B Tribune
B Entercom Broadcasting
W Disney/ABC 8 University of N.
B CBS/Infinity Alabama Sports
B Sandusky Network
W Jefferson-Pilot | M Simmons Media

Broadcasting B Tennessee Titans
B Westwood One Radio Network

. i-Mix 15kHz POTS Audio Codec

; .Use Tieline 15kHz POTS
Audio Codecs

B Fact - Rock Solid Modems that stay connected
M Fact - Total Remote Control
B Fact - Fully Software Upgradeable

“There is something about getting 15kHz audio out of a
system designed for maximum 3kHz that I find entertaining”
Alan R. Peterson, Radio World Magazine, December 2002
Ask your favorite dealer

for a FREE demo today!

Tieline™s

TECHNOLO GY
www.tieline.com

5555 N. Tacoma Ave.. #101. Indiananolis. IN 46220-3547 Toll Fee (888) 211-6989 Fax (317) 259-8040 Email: sales@tieline.com
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Networking 101

by Tren P. Barnett - Tucson, Arizona

Part 2: Setting Up a Windows Network Server

[Tucson, AZ, March 2003] Last month, we
decided to build a network for a reasonably sized
radio station, using a Windows 2000 server, with
Windows XP Pro workstations. We discussed
some of the benefits accruing from these choices,
and offered a brief overview of how security could
he implemented. But as you well know, long
before we can take advantage of our chosen
network, we must set it up. So, how do we start?

These days, floppy drives are out and zip
drives never really made the scene because long
before they became popular their capatity was
already too small. It would take an eternity of
loading floppies to install Windows 2000 server
or Window XP Pro. Fortunately, we can boot off
of CD’s and install either operating system. It is
possible to create boot floppies if you don’t have
a bootable CD-ROM drive, but installation re-
quires a CD-ROM drive.

Since it is possible to do everything we need to
do to our server after we have completed a basic
Windows 2000 server installation, we will not
focus on the installation process. However, there
are two things in the installation that you will want
to consider. How large of a partition does Win-
dows 2000 server need, and what files system
should you use?

My personal preference is NTFS for the file
system, and at least 10 GB for the server partition,
especially if you are going to add any other server
services such as Exchange Server, SQL Server, or
ISA Server. Some may argue that there are benefits
to using FAT32 over NTFS. Since this is going to
be a domain controller, and will require at least
one partition to be NTFS, we will use NTFS.

During the setup process, you are going to be
asked for an Administrator’s password. This is
possibly one of your most important choices —
pick something memorable — you will need it to
accomplish the rest of the initial setup of the
server. (A lost password can result in having to
reload everything from scratch.) Hint: do not put
this information on a piece of paper taped to your
monitor!

Configuring the Server

Now, with our server starting up for the first
time, we will see the "Configure Your Server”
window pop up after we successfully log on. If
you like "Wizards” (Microsoft’s way of assisting
you to complete a task) you will be in heaven.
However if you do not ... well ... never mind, it
won’t be heaven anyway.

From the menu at the left, choose the semces that you wani to run
on thes server You can 3ot up any o all of the serwces, depending on
“how you want to custoruze your network

)

® To set up or nd out more about @ serwce, click the senvice name
0n the meny.

® Find out St s i Windows 2000 Server.

® Check out the latest sl s o

o To reopan this window ot any fime, chck Start, pwulnPuyn-.
ponumhoh and then chek Configure Your

|

T Show thia screen at stanup

Upon initially logging into the server, we are
faced with many choices; so many, it can seem
overwhelming with everything the Wizard wants
to know from us, or maybe the word Wizard itself
is annoying. However, the goal is to build our
primary domain server. In order to be successful
in doing so, we need to understand that, unlike
the world of Windows NT, Windows 2000 server
is very reliant on DNS.

Therefore, instead of letting the Wizards ask us
several questions, lets take the needed steps our-
selves, one at a time, so that we understand what
is happening. Let’s close this window for now.
We can always get back to it. It is listed in the
Administration options as “Configure Your Server.”

Windows NT 4 required you specify, during
the installation process, if your server is to be a
PDC (Primary Domain Controller) BDC (Backup
Domain Controller) or just a server. Fortunately,
we can promote and demote our domain control-
ling status all day long with Windows 2000
server. Let’s go to the ”“Start” button, and choose
“Run.” On the command line we will type
“DCPROMO.” A screen will pop up that says
"Welcome to the Active Directory Installation
Wizard.” Click next. You will arrive at the next
screen entitled “Domain Controller Type.” This is
where we get the option to create a PDC or BDC.
We want a "Domain Controller for a new do-
main” or what NT 4 knew as a PDC.

Active Directory Installatron Wizard [ X!

Domain Controlies Type

Specty the role you want thes zerver to have

Do you want ths server to become a domamn controller for a new doman or an
additonal domain condrolier for an exsting doman?

& |Romain contioler for & new domarn

Select this oplion ko creste a new chid domain, new domain e, of now fotest.
Thiz sarver wil become the frst doman conlsoller in the new doman.

€ Addibonal domain controler lor an existing domain
1\ Procesding with this option wil delets af local accounts on this server.
contirung.

Al encrypled data, such at EFS-encrypled fles or e-maid, should be decrypted
betare contiruang or @ will be permanently inaccessible.

<Bock [ New> Cacel |

The nice warning states: “Proceeding with this
option will delete all local accounts on this server.”
As you may recall from our last article, worksta-
tions as well as servers can have local computer
accounts. This is not so with a domain controller.
Our workstations are going to receive their secu-
rity clearance from the domain server. Once a
computer workstation becomes part of the do-
main, the domain controller dictates its security
settings. When a server becomes a domain con-
troller, it's security can only come from itself; a
local machine account would be a conflict to
security.

The “Administrator” account that we set up
when we installed Windows 2000 server, is a
local account. It will be deleted. We will be
prompted for another password; it can be the
same password. Upon selecting “Next,” we are
going to choose to “create a new domain tree.”
Select "Next” again, and we will “create a new
forest of domain trees.” Select "Next” one more
time.
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Now we need to enter the new domain name.
Some things to consider: If we are going to have
an Internet presence, and we have already regis-
tered a domain name, we can use it here. On the
other hand, there are definite benefits to using a
different domain name than our Internet regis-
tered domain. With DNS, we can create any
domain we want, and still have our iInternet
presence work correctly.

Active Directory Installation Wizard [x]

1t yous crganization akready has a DNS domam name regestersd with an intemel naming
authordy, you can use that neme.

£ull DNS name tor new domart.

r

New Domain Neme
Specdy a name for the new doman.

Type the ful DNS name for the rew domain.

For our settings, we will use the domain name
of corp.radioguide.com. At first glance, it may
appear that we have created a sub-domain of
radioguide.com. We have not, though. The do-
main radioguide.com will be our Internet pres-
ence and will have no control or authority over
our domain. Select “"Next” and you will find that
we have a backward compatible NetBIOS name
of Corp.

Select "Next” again, and now we can choose
where we will keep our Active Directory database
information and our log. For best performance
and recoverability, we should store these items on
adifferentharddrive. If you don’tdo that, you will
still operate fine. Selecting “Next” again prompts
us for a Sysvol folder location. The default loca-
tion is fine.

Now, selecting next gets us a window for
Permissions. We can now select the option for
setting up security settings compatible with an
existing NT 4 or older domain. We do not need to
worry about this, since we do not have any older
domains we are tying in. But we will leave it
anyway, just in case you do have. We can change
this setting later. Selecting “"Next” prompts us for
our Domain Admin password for the Administra-
tor account. Finally, we are prompted with a list
of our settings upon clicking “Next” one more
time.

Active Directory lostallation wizerd [ x]

Pemissi
Select defaull pemussions for user and group objects

Smmmmu&hquMNY Remote Access Service, read information
stored on doman controllers

G P apakble with preWindows 2000 serverd
Selact this oplion if you run server programs on pre-Windows 2000 servers of on
Windows 2000 servers thal are members of pre-windows 2000 domarne.

;'.'B Anorymout users can read informalion on this domamn.

€ Paem atible onk with Windows 2000 servers

WhmlmmmmmwﬁmmeIDmsMn :
members of Windows 2000 domains. Only users can tead ¥
on this domain

< Back Neat >

Conce_|

We now must wait as the server installs Active
Directory settings for our new domain controller.
As mentioned at the outset of the article, DNS
plays a very important role in Windows 2000
server domains. In our next article we will cover
the needed DNS settings to work correctly, and
cover how to set up DHCP.

Tren Barnett is a System Administrator and Programmer in
Tucson, Arizona. He welcomes your questions on solving
network problems in your facility. Contact Tren at tpb@aires.org



Radio autemation softwars
cdoesn’t have to be expensive
9°0d.

e Jockey Pro LT - Radio Automation

e V-Tracker LT - Voice Tracking

e Arrows - Traffic Management

e Spotman Suite - Automated Spot Delivery
e Shopping Show Pro - Live Shopping

Full Turnkey Solutions Available!

Digital Automation
For $99.99

Voice Tracking
For $49.99

Jockey Pro LT
On-Air Interface

Ftfmny R Pttt by maling i vort

310 Arbutus Ave. e Manistique, Ml 49854
Phone: 906-341-7588 e Fax: 906-341-7581
www.11software.com

Attention: AM Staticn Owners
& General Managers

Are you Digitally Depressed?
Has DAB Delayed your plans
to “grow” your station?

Do you want to know the
advantages & disadvantages
of DIGITAL?

In other words, is Digital
radio worth the delay?

We also would like to offer

you a Guarantee Pian that

will permit you to immediately
enhance your station’s coverage,
day and night, with the system
that “isn’t afraid of the dark,”
POWER-side™

KAHN COMMUNICATIONS, INC.
338 Westbury Avenue
Carle Place, New York 11514

New York Sales Office
212-983-6765
800-570-0722

Radio Guide

S.C.M.S. Inc.

Charlotte, N.C.

v Competitive Prices

v Experienced Staff

v New and Re-built RF
v New and Rebuilt Audio
v Representing Over 600 Quality Manufacturers

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

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

v Turnkey Installation Available

You Know We Know Radio

800-438-6040 Fax 704-889-4540
WWW.scmsinc.com
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Equipment Reports From the Field

User Reports

Tieline Makes a Connection
by Mike Ereickson - New York

[New York, NY - March 2003 | AtWFAN, we are always out looking for new codecs
to make our lives easier. As is common in broadcasting, remotes can creep up with little
or no notice, depending on how the local teams are doing. Sometimes, there is not
enoughtime to order 1ISDN, but the quality of past POTS codecs is not exactly something
you want to hang your hat on for-a five-hour show.

I was really interested in the Tieline i-Mix when WFAN Chief Engineer Mark
Olkowski and Engineering Supervisor Dick James showed me the brochure. They had
arranged with Tieline for a live demo at an upcoming remote, where we knew ISDN
was going to be impossible. The Tieline i-Mix was sent out to the remote site, while
a Commander was set up as a receiver back at the shop.

AentSteaneen

The Tieline i-Mix

The i-Mix has a built in five-channel microphone mixer and a dedicated output to
feed a PA. Each fader includes a volume control for the corresponding headphone
outputand a mix/balance control that allows you to adjust for more talent or more return
in the headset. Each channel also has its own on/off switch just below the VCA pot that
controls the overall level. VU metering is switchable between audio leaving and audio
return, and is an actual LED VU meter, not just a clipping indicator. Other controls are
available to tailor the unit to your needs. (Since this was a beta unit, some functions,
such as being able to control the level of one Tieline from another, were not working
on the unit just yet.)

The best feature of the i-Mix is the LCD status panel. The connection rate is given,
and line quality is shown in percentage. It is a virtual look at how good (or bad) the
phone line is. In the shop, the i-Mix connected with the Commander at 28.8 kbps. Line
quality was better than 45% (Tieline says anything over 35% is acceptable. If it's lower
than 35%, you should renegotiate the unit). We threw on a pair of Sennheiser headsets
and took a listen. Voice was as good as ISDN. We renegotiated the unit to 21.6 kbps.
Voice was still pretty close to ISDN. We did not hear that "POTS codec sound” we were
used to, until we got the unit down to 14.4. Of course, although it looked good in the
shop, how would it perform in the field?

The remote broadcast was at Gallagher’s in Manhattan, for the Mike and the Mad
Dog New York Mets Caravan. The Mets showcase all of their new talent and the old
stars with lots of interviews and photo-ops. Mike and the Mad Dog runs locally from
1-6:30pm and phone lines in Manhattan can be touch and go on a weekday afternoon.

WFAN engineer Martin Travers and | headed to the remote with high hopes for the
i-Mix. When we arrived, we connected with the studio end Tieline at 26.4 kpbs. Line
quality was 65%. Our backup codec connected at 21.6 kpbs with the usual quality (high
end loss with lots of digital artifacts). All of the microphones were hooked up, and we
ran cable to the PA and got that going. All without a hitch! Jim Pierce and Walter Mason,
my engineers on the studio end, could not believe the quality from a POTS codec!

The Tieline was on the air for the entire five-and-a-half hour remote without flaws.
Mark Chernoff, WFAN's program director, was very happy with the quality of the audio
and | was happy with the ease of set-up with the built in mixer. Since Mike and the Mad
Dog is simulcast on the YES television network, technicians from YES were also looking
at the new Tieline i-Mix with a great amount of interest.

As for our backup codec, it did not do as well. It renegotiated and hung up quite
a few times (which is par for the course with that unit on Manhattan phone lines).

There are a few bugs they need to work out. The VCA pots seem to stagger level
control (and it can be noticeable if you do not have a gentle touch on the knobs), and
the headphone volume doesn’t go to 11 (borrowing a line from “Spinal Tap”).

If you're looking to simplify remotes, or get great quality and reliability anywhere
out in the field, then | would strongly recommend checking out the Tieline i-Mix. The
bottom line: It is simple enough for even non-techs to figure out and the quality is
astonishing for POTS.

Mike Erickson is an engineer and Shop Steward at WFAN in New York City. He can
be reached at wirelessmedia@simpsons.com

Supenion Broadeast Products

Quality Transmitter and Antennas at Reasonable Prices

FM Transmitter

With Solid State
High Performance
Digitally Synthesized Exciter

20 Watt High
Performance Digitally
Synthesized Exciter
* Frequency-agile front panel
\ frequency setting. |
* Operates on 110 or 220 volts.
* Fast delivery. |

* Power adjustment from
1 watt to 22 watts. |

* One year parts and service
limited warranty.

10 Watt FM STL
Transmitter and Receiver

Both transmitter and Receiver
$3,500
STL antennas as low as $495

10,000 watt - $18,990
12,000 watt — $22,500
15,000 watt - $25,000

L

20 watt frequency-agile FM exciter. $850
100 watt solid state amp. $995 2,500 watt FM transmitter. $10,000
300 watt solid state amp. $2,000 5,000 watt FM transmitter. $15,000
300 watt solid state FM transmitter. $2,500
1,000 watt solid state FM transmitter. $6,000
120 watt solid state FM transmitter with stereo generator. $2,500
350 watt solid sate FM transmitter with stereo generator. $3,500

17194 Preston Road, Suite 123-297, Dallas, TX 75248
Ph: 972-473-2577 800-279-3326 Fax: 972-473-2578 800-644-5958
E-Mail: jjoynt@superiorbroadcast.com Web: www.superiorbroadcast.com
* Standard AZ-EL

* Gibralter 1V Series
* Horizon to tHorzon 48

B ANTENNAS

ANTENNAS

ANTENNAS

ANTENNAS
ANTENNAS

ANTENNAS

COMMERCIAL QUALITY

(Om 9, 10m 12m 15m 18m 24m 2 Fm 20m, 33m 37m 30m, 4 2m. 4 bm 50m)

Call For Info
800-627-9443 608-326-8406

www.dhsatellite.com

OVER 600,000 Manufactured
* Feed Horns " High Eficency * Custom Fabrcs

“LNB's
Fax. 608-326-4233

* Multi-Cable !
* Receivers Email. dhsat@mhtc.net

* Controllers

Buy F Di
* Antenna Covers uy Factory Direct &

Save!
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Radio Shopper: Products & Services

h f—

PS ()

“Energy Control Systems & Powerware . . . A Winning Combination”
Offering a complete line of Single and Three Phase UPS’s
to the broadcast industry, to solve all 9 Power Problems.

Power Failure, Power Sag, Power Surge (spike)
Undervoltage (brownout), Overvoltage, Electrical Line Noise,
Frequency Variation, Switching Transients and Harmonic Distortion
Special prices to Radio Guide readers.

Energy Control Systems - Fort Worth Texas
800-383-6956 - www.ecsintl.com

Power Quality & Protection is no longer an “option,” it’s a “must! ”

In today’s “high tech” Broadcast environment, sensitive solid state
electronics demand “clean power.” Since 1987, we've offered
a complete line of Power Quality Products to the broadcast industry.

@ Lightning/Surge Protectors for @ UPS Systems (1&3 phase)
Coax, Studio & Transmitters @ Inverters/Converters

® Power Conditioners ® Batteries

® Voltage Regulators ® Ground Rods

® Generators ® Grounding Systems

Energy Control Systems - Fort Worth Texas
800-383-6956 ~ www.ecsintl.com |

Automation — Systems, Live-Assist, MOHD —w

Windows NT Automation Systems

e Music on Hard Drive

e Satellite Automation Only $1 25

e 90+ Hours of Audio Per Month

e Voice Tracking $3’450

e Music Scheduling

e P11 400 MHz, 64 MB Phone: 810-724-2638
» Digital Editing www.voicetracking.com

Audio Amplifiers — Amps, Preamps, DA’s ——w

EE 44 Catalog & 80 Audio/Video Applic.
FR pg oo PWgR SUPP, EQ, LQ._Q.J_i pp

: -X PHONO, MIC, £
$ ‘% TRANS, ACN, PRESS
?',.fl.ﬁ'é‘ ‘osc // BoxES

1-in/8-out Video/Audio
-in/{6-out Video/Audio |
- 2-inf24-out  Audio Only
G AR | -ini32-0ut_ VideolAudig
Video & Audlo Dlnt Ampls. -
RGB-Sync Dist. Ampis. Routing Switchers

OPAMP LABS INC (323) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038

| www.opamplabs.com

Contract Engineering {!}

Our Company Has Become Successful by Selling
Everything You Need For Your RADIO STATION

We plan to stay successful, by offering something we think you'll like:

Customer Service!

Erickson Broadcast Service

Call Toll Free: 1-888-830-8223
www.broadcastworld.net

Phone: 928-284-3700
Email: radio@broadcast.net

Contract Engineering Q‘

Broadcast Services

o Antenna Analysis/Repair e NRSC Measurements
e Tower Painting/Re-Lamping o Station Inspections
e FM/LPFM Turnkey Installations e Tower Inspections

“We Do It Right — The First Time”

Dc DIVERSIFIED COMMUNICATIONS SYSTEMS

S 9139 Route 18, Cranesville, PA 16410
814-756-3053 Email: rpogson@aol.com

| FM Allocation Study — $149.00
Complete FCC FM Application — $1,200.00
Full Color Coverage Maps (any contour) — $69.00
Muiti-Signal, AM & FM Duoploy Maps — $349.00
Established in 1970

Scientific Broadcast Systems
1680 Highway 62 NE, Corydon, IN 47112
Phone: 812-738-3482

M. Celenza Communications Consultant

AM-FM-TV-LPTV-LPFM
Applications - Amendments - Frequency Searches
Upgrades - Field Work - Contour Maps

Phone: 631-928-0077
Fax: 631-928-1905

41 Kathleen Crescent
Ccram, NY 11727

Broadcast Engineering
Serving the Upper Midwest

Phone consultations available.

Dave Seavy
Phone: 507-990-2578
Email: seavydj@msn.com

Databzses — RF Studies & Allocations ——@

Oft V-Soft Communications Introduces
e T FM Prospector with FREE FM Data

T —) FM Prospector is the ideal low-cost
= R T AY frequency search program
= N Y% o Free FM Database downloads
= i i ® Upgrade stations & find new channels
,;JJ L v -~ | e Create area-to-locate maps
- “2x|  ® LPFM & full service spacings
= s -F ® Find translator channels

— 800 743-3684
Leaders in broadcast engineering software for two decades Www.v-soft.com

Radio History @ www.oldradio.com
Used Gear @ www.radio-classifieds.com
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Radio Shopper: Products & Services

Databases — RF Stuaies & Allocations —@

SAVE REAL MONEY ON FM DATABASES!
rf Software, Inc.

communications solutions

fDetective rinvestigator riProfiler

Check out our products on www.rfsoftware.com
352-336-7223

Equipment Leasing W

EQUIPMENT FINANCING [ R

o FAST, EASY APPROVALS Lgﬂf wﬁi(iﬁgﬁf
¢ We Specialize in Broadcasting Equipment

< No Financials Necessary up to $150,000
¢ True Lease or Finance Lease Option

o New or Used Equipment

=01l | XLEASE, IngS

M COMMERCIAL EQUIPMENT FINAN CNGUM——

{or Complete Information’

00)689-FLEX

24hr. Fax (972)599-0650

Contact Us at Our Web Address
www.flexlease.com

Equipment for Sale — Used & Vintage Gear ~sz

Bay Country Broadcast Equipment
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:
http://www.baycountry.com

Also looking to buy quality equipment, fax your list today.
Bay County Broadcast Equipment

7117 Olivia Rd, Baltimore, MD 21220
877-722-1031 Fax: 786-513-0812 Email: info@baycountry.com

- evrmtm<as & -]
WANTED!
Older audio equipment for immediate 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

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

SURPLUS EQUIPMENT SALES CO.
Recycled Broadcast & Pro Audio Gear

Ampliticrs DAT Reorders Reel to Reel Decks

Audio Processing Exciters RF Components & Tubes

Cart Machines Microphones & Booms Speaker Systems

CD Players Modulation Monitors Studio Installation Accessorics

Consoles & Mixers  Patch Panels S g Telephone Equipment
N ® Transmitter Remote Controls
(|

Bill Stallman - Proprietor Turntables & Preamps

PO Box 2193, Bala Cynwyd, PA 19004
Phone: 610-664-4539 Fax: 610-664-2366 Asset Recyling for the Broadcast industry

Phone: 928-284-3700
Email: radio@broadcast.net

Equipment for Sale — Used & Vintage Gear _{Q

WE BUY & SELL
USED BROADCAST EQUIPMENT

Transmitters, audio processors, microphones, reel-to-reel
recorders, etc. Yes, we still repair Telfax Remote units.

Fax or e-mail us your equipment list.

| A/Q America
Phone: 515-432-5780
| E-Mail: cjp2001@excite.com Fax: 630-604-6493

(I ——

Receivers & Monitors — Mod, EAS, Weather —@

LOW COST NWS RECEIVER FOR EAS

Very sensitive — up to 70 miles with outside antenna (BNC connector)

Built in speaker plus remote audio for EAS systems

Tone alert squeich and output to trip remote alarm

All 7 NWS channeis e« Only $149.00 e >
We also make WWV rcvrs and nbfm
Link transmitters & receivers.

65 Moul Rd; Hitton NY 14468; 585-392-9430 @)
See website for details.. S e i

hamironics.com

e & * o o

ChrisScoft % Associates

Bowling Green, Kentucky

NRSC

Visit our comprehensive website Loop Antenna

WWW.SCOott-inc.com

AM-FM |
Ph: (270)781-5301 Notch

Fax: (270)781-1232 Filters

sled |
KA . . /N -
| &l & Cleveland Institute of Electronics @j;R“‘ I
g $ oREE"
BN : 3lalog & |
1934 CIE offers a variety of www.cie-wc.edu T
comprehensive yel affordable independent Visit our Web Site for detailed course descriptions, I
study training programs in efectronics and tuition prices or for a FREE Course Catalog. I

computer technology!
FCC COURSE on CD - $49.95

* A.A.S. in Electronic Engineering Visit www.ciebookstore.com

* Electronics Communication.s 19 Self-Study Lessons - instructor Support
Call (800) 243-6446 for details. - Certificate upon completion * Graded Exams

- - S S |

I
I
l
Partial list of programs offered:
!
I
|

Service & Repair — Repairs & Calibration — —{ﬂ

Broadcast Equipment Repaif
at Lightner Electronics, Inc.

» Consoles
» Exciters » Audio Processors
» STL'S » Transmitters

» Automation p. Remote Equipment

1771 Beaver Dam Rd. Claysburg
www.lightnerelectronics.com
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Service & Repair — Repairs & Calibration ij

Broadcast Equipment Repair

i e AM Antenna Monitors e RPU Transmitters/Receivers

; o AM/FM Modulation Monitors e STL Transmitter/Receivers
e Audio Processing e Test Equipment

\ e Exciters o Transmitter Field Repair

| Rapid Turnaround - Professional Service
D DIVERSIFIED COMMUNICATIONS SYSTEMS

9139 PA Route 18, Cranesville, PA 16410

I Richard C. Pogson (814) 756 3053 Email: rpogson@aol com |

I /\ Conhnenfal |

N \-\ ./ Transmitter Services

e e Transmitter Repair 1
e Socket Repair
e Board Repair
e Equipment Rental
(Call for Availability)

Jan Aerts

aerts@airmail.net
Phone: 972-270-0683
' Fax: 972-613-1158

L - S — — —— =3 — —

Does Your RF Gear Sound Bad?

Poorly operating or defective RF gear, and un-calibrated mod-monitors, |
are taking away your competitive edge, which is costing yvou monev!

We will repair your RPU’s, STL's and exciters (<1GHz), and
repair and calibrate your Modulation Monitors — AM & FM.

Sound good again . .. and be more competitive!

Rt 1 Box 42-B, Prichard, WV 25555
Phone 304 486 9056 Ema|I derf@EZWV com

— —

Francis Technical Services gj

Studio — Furniture, Controllers, Clocks ———— @

The BUDGET CRUNCHER systems are at SPACEWISE+

wmﬂf QUALITY & PRICE! 1

CUSTOM
SYSTEMS
SHOWN
Genudne Lasting Weodshrop Furnlters! Passive Ventilation!
%Mw Tops! DELUX STARTS AT $2450! grn':m:g;bshﬁf“"’ ,
Albordably oo RADIAL STARTS AT $2750! /- "oerie uk°°°‘s, e

CALL US TODAY 800-775-3660

® WEB spacewise.com E-Mail spacewise@qgwestnet

MIKE FLAGS

Great looking custom =
mike flags - great prices.

SPACEWISE

www.mikeflags.com
817-468-2586

Phone: 928-284-3700
Email: radio@broadcast.net

Studio — Furniture, Controllers, Clocks

D 4

STUDIO WARNING LIGHTS

| Modern “Shadowbox” Design
“On the Air” “On the Net” “Recording”

s S
N | In Black -or- Silver (prepaid) — $99 N |
|AcC Offer good until 6-1-03 A
| B 4 Jasoni Electronics  (702) 791-3394 B *
Telephone — Remotes, Hybrids, Couplers - —{!j

Powerful Everyday Solutions By CircuitWerkes

T XEEEEEETHY
BREEE:P

J2 / sepnininnty

The AC-I2 Telephone
Autocoupler bank for multi-
fine IFB. Networks, €tc.

Get Info & tech manuals online at www.circuitwerkes.com
fax (352) 380-0230

— -~

ce

The DR-IO Telephone Dial-Up
Controller & Audio Interface.
Great for unattended Remotes,
Automated recording & more!

CircuitWerkes - (352) 335-6555 /

Transmitters

McPherson Radio Corporation
Specializing in pre-owned QEI transmitter products.

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.

| Contact: Bob Brown at 856-232-1625 Email: rjbeme@aol.com

— 6 Month Warranty —

Transmitters — RF Components & Parts : QJ

Power Tube & Vacuum Capacitor Clearance Sale - Limited Quantities
4CW20,000A1 - $2750 9019/YC130 - $2,500 GE GL-35391 - $500 4CX35.000D (used) - $2,500 4CW150,000E ~ $10,000
— Jennings Variable Capacitors — — Jennnings Fixed Capacitors —

CVCJ-1000-3S (7-1000PF 3KV) $500 CVT1-216-0120(216PF 20KV) $450
CVCD-1000-3N794 (10-1000PF 3KV) $650 CVT2-44-0135(44PF 35KV) $750
CVCD-2000-5S (20-2000PF 5KV) $650 CTV2-122-0135(122PF 35KV) $750
CVDD-300-7.5N611 (10-300PF 7.5KV)  $500 CTV2-160-0135(160PF 35KV) $750
CVDD-500-7.5S (20-500PF 7.5KV) $500 CVT2-41-0150(4 1PF 50KV used) $500
CVEC-4000-10N764(100-4000PF 10KV) $1000 CTV2-160-0150(160PF 50KV) $1000
CVEP-1500-20N789 (100-1500PF 20KV) $1950 CFED-150-20S(150PF 20KV) $450
CVHP-650-45S (30-650PF 45KV USED) $1000 CFHG-16.3-30N782(16.3pF 30kV) $500

MC1-500-15N529(500PF 15KV) SZU::

MC-500-15S(500PF 15KV) $25¢ — Vacuum Switch —
MC-100-15S(1000PF 15KV) 'S}'"r:v RF23-D2654(N.0. air operated) $450
MLC-1000-30S(1000PF 30KV) $450 RP233X4515004M00(26.5VDC) $450

ACE ELECTRONIC PARTS 3210 ANTOINE DR., HOUSTON, TEXAS 77092
713-688-8114 FAX 713-688-7167 WWW.ACE4PARTS.COM CRAIG@ACE4PARTS.COM

' COMMERCIAL RADIO COMPANY
ORIGINAL PARTS, NEW AND USED FOR ‘

A RCA, GATES & COLLINS TRANSMITTERS

CAPACITORS: MICA TRANSMITTING - CERAMIC RF
VARIABLE AIR - FIXED AND VARIABLE VACUUM
| NON-PCB OIL FILLED CAPACITORS AND ’
NON-PCB TRANSMITTER REPLACEMENT KITS AVAILABLE
\ OVERNIGHT SHIPPING - MANY STOCK ITEMS |

1 802-226-7582 Fax 802-226-7738 Web: www.radio-guide.com/crc.html |
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Phone: 928-284-370C
Email: radio@broadcast.net

%, 1/2 the Cost of New!
eo%%RebuiIt Power Tubes

ECONCO

See thewmv at NAB BoothN2920

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

Transmitters — Transmission Line Jg}

PRESSURE SENSOR INTERFACE

PHartronics 4 0-15PSIIN
Engineering

Model PSI-V3

0-4.5VDC OUT «

What's Your Line Pressure Right Now?

Suitable for Radio or Television
Transmission Facilities
Compatible With Any Remote Control

For More Information or How To Purchase
http://www.tekwav.com/phartronics/index.html Email phartronics@tekwav.com

Save 30 - 70%, and More!!!

Andrew - Times Microwave - RFS
We have 1/2" - 1 5/8". Both air and foam dielectric available.
Why pay retail? You can literally save thousands!
We do not sell used cable. These are factory new lengths.

Ph: 757-546-7007  Fax: 757-546-0371
Or, visit us on the web at: http://iwww.surplusserver.com

Transmitters — Tubes - : w
@ & High Voltage Rectifiers b
Svstlam In stock for immediate delivery

&= We stock a broad line of Power Tubes, RF Power o

=g Transistors, Capacitors, Tube Sockets, Bird Wattmeters, efc.

Sl Orders received by 2 p.m. PST/5 p.m. EST shipped same day. ——

On-line C atalog: http://www.rfparts.com UBES
(760) 744-0700 (800) RF-PARTS (800) 737-2787
« Fax » «E-mail »
(760) 744-1943 [Fe nF p n ﬂTs rfp@rfparts.com
N 435 SOUTH PACIFIC ST

Se Habla Espaiiol FZ/\ SAN MARCOS, CA 92069 We Export

Amperex, Eimac, RCA, Ed-Com
Power Tubes & RF Transistors

3CX400A7/8874, 3CX2500F3, 3CX3000A7, 3-500ZG,

4CX250B, 4CX250R/7580W, 4-65, 4-125A, 4-400C,

4CX300A, 4CX350A, 4CX1000A, 4CX15008,
4CX5000A, 807, 811, 833C, and more.

Call Westgate at: 800-213-4563

Transmitters — Tubes

4

I a— — = S—
| D&C Electronics Co. |

- New Tubes - ‘J
I |

‘ We have the alternatives for all your needs, |
I at the lowest prices, direct from our stock!
|| EIMAC, SVETLANA, PRO-TEK , EEV, and many others.

II 352-688-2374 or 800-881-2374 "
‘ T2 VISA & MASTERCARD Accepted &8 1

Transmitters — Services —— — {!)

D S R ]

ENGINEERS, COLLECTORS, DO -IT- YOURSELFERS
Stop reading this and get on my website.

www.radiorey.net

Have you ever seen so much stuff?

1 have two pole barns full, and my wife says haul it to the dump.
‘ 1 can’t do that; some of this stuff is brand new, or nearly new.
i Or, it’s pretty good, or it’s older than the hills.
|

Make an Offer!

d

~ DA HOOK

‘ Safety Grounding Hook

DA GA

Lightning Dissapation Gap
Solid Brass Hook & Hardware Available with Horn or Ball Dissipaters

|
Fiberglass Rod Handle Patented (#5,661,262) |
#10 Copper Cable & Alligator Clip Hot Adjust Mechanism ‘

|

To purchase, or for more technical data, telephone, write, or email home page.
Wilk Science and Technology Inc.
1112 North Grove Avenue, Oak Park, lllinois 60302
l ‘Telephone & Fax: (708) 524-8588
http://members.tripod.com/w70mum/edwilk.htm

| _Aiw__(iround Systems

Reliable, On-Time Installation
—It_ Quality Workmanship —I:—
- Ground System Evaluation & Repair -

www.amgroundsystems.com
1-877-766-2999
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You gotta network. You gotta learn. You gotta see. You gotta NAB.

Let's face it, time is money — now more than ever. For the most
comprehensive electronic media industry experience available, you'd be
wise to invest your time in an event with global returns.

NAB2003 is the only truly worldwide event for electronic media, offering
professional networking opportunities with industry leaders from more \
than 137 different countries. The Radio Management Conference is “

guaranteed to leave you with the wisdom you need to succeed well into the

future. And there’s no bigger or more complete showcase of broadcast THE WORLD’S LARGEST
and multimedia products on the planet. ELECTRONIC MEDIA SHOW

Apri. 5-10, 2003 - Las Vegas, NV

Make plans to attend NAB2003, The World's Largest Electronic Media
Show and the Radio Opening Reception on Sunday, April 5. Because if
you wanna know, You Gotta Go!

Conferences: April 5-10, 2003 « Exhibits: April 7-10 * www.nab.org/conventions,/nab2003




Automation for Satellite Music/News Talk
and live-sounding music on hard-drive

Had a hard-drive crash lately?

How about 100GB or more

of RAID Mirrored,

HOT SWAPPABLE storage,
in both on-air and production,
from a company made famous

for service and support?

$17,995 - Ready-to-go. ON-AIR & Production

Equipped with switchers/controllers/cards/setup training and support.
Or lease for $624/month. Own in 36 months, all service/upgrades/warranties included for 3 years.

Why spend valuable time trying to make do it yourself systems work the way they should?
Let WireReady provide you a ready-to-go-system with everything pre-configured and tested.
We'll program ALL your schedules/clocks for you, and then teach you how to maintain them.

Two computer system - production is identical to ON-AIR and can run station in an emergency.
Both computers outfitted with Broadcast Tools and Circuit Werkes brand controllers & switchers
THREE Lynx ONE pro-audio balanced and AES/EBU cards in each computer - triple play and/or record.

WireReady32 can receive or send inventory via email or FTP over the internet.
WireReady32 can EMAIL you warnings if programs don't exist, dated or the wrong length.
WireReady32 can take action if cuts are out of date or missing.
Complete trace logging and confirmation logs of what plays are included.
Windows 2000 and XP Professional compatible.
Remote control (via touch tone) or computer based remote access control included.
We don't just tell you what to do, you can have us access your system, show you, or fix it for you.
That's what THREE YEARS of 24/7 800 Support and free upgrades from WireReady is all about.

sales@wireready.com Call NOW W {

call (508) 393-0200 foryourpersonal = WireReady NI

. one-on-one demonstration!!!
www.wireready.com When You're Ready, We're Ready

Onsite installation/training available for additional cost.

. | 4 ] F :
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