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Full CD-quality sound that blows minds
and blows away competition.

If you thought an uncompressed
Studio-to-Transmitter Link was
impossible in a 300 kHz bandwidth,
think again. Harris makes it economi-
cal and easy for you to have an
uncompressed bit-for-bit AES3 path
that delivers rich, full, digital sound
like your audience has never heard
before from an FM broadcast station.
Sound that can
boost ratings, attract
more advertisers,
make your station
more profitable,
draw hotter talent,
and start an upward
success spiral that leaves your
competitors singing the compressed
digital blues.

We'’ve made history by
introducing CD LINK,
the world’s first
UNCOMPRESSED
950 MHz digital STL.

Now the radio broadcast chain can

be 100% digital, with CD-quality

sound uncompromised by dueling
algorithms and lossy

Whether your present
STL is analog or digi-
tal, a Harris CD LINK
STL can provide
AES3, left/right ana-

| log, composite stereo, one 12 kHz or
I two 6 kHz AUX audio channels, plus

| data and remote control channels.

compression schemes.

CD LINK is another
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firsts from / o -
Harris, designed \\,56@'

to make you first \
in your markets. Contact Harris now
for the information you need to
make sound decisions.

HARRIS CORPORATION
BROADCAST DIVISION
U.S. and Canada
TEL: +1 217 222-8200
FAX: +1 217 224-1439
Elsewhere
TEL: +1 217 222-8290
FAX: +1 217 224-2764
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NAB 97 in Review

By the BE Radio staff

A review of NAB 97, grouped by product category and
reported by our exclusive team of insightful broadcasters.

Pick Hits of NAB 97

By Skip Pizzi

An elite panel of judges from the radio industry selects the
top 10 new products shown at this year’s NAB convention.

Field Report: TC Electronic Finalizer
By Sreve Rowland

Editorial
By Skip Pizzi
Gearing up for NAB gets harder every year.

Contract Engineering

By Don Markley

Make sure you’re clear on what’s required by the FCC’s tower
registration program.

Managing Technology

By Chip Morgan

Buying and installing new technology is a challenging process.
RF Engineering

By Jobn Battison

Protecting your facilities from lightning damage comes to mind 24
about this time each year.

FCC Update
By Harry C. Martin & Andy Kersting Y)E R%'O

Final action on the AM expanded bands seems imminent, plus

some other rule changes. ( ,
News
Business/People /L/' ﬂk

Classifieds P
Preview &9 \
Ad Index ’ PIGC

The Last Byte 70

How real is audio on the web?

ON THE COVER: New York, New York, the newest hotel in Las Vegas, drew a lot of attention from NAB 97 attendees.
But it couldn’t hold a candle, let alone a torch, to the show itself. (Cover design by Stephanie Masterson, art director. Photo
by Doug Schwartz.)
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32-bit floating point DSPs
Run two consoles from one engine
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Editorial
Shrink-wrapping NAB

ometime around Thanksgiving, one brave soul

around the office here mentions that it's not too

early to start planning for the following spring’s
NAB convention. The reaction of everyone else is swift
and unanimous: “Forget it!” “Too soon!” “Don't worry
about that yet!” “I've got way too much other stuff right
now. . .” and so on. Secretly, we’re all hoping it will just
g0 away and never actually happen. We're in the initial
stages of NAB denial.

With the dawning of the new year, the denial starts to
fade, and it sinks in that we really are going to have to
face it again. This gets us mad. Now, we're into phase
two: NAB anger. There’s a sug-
gestion that instead of a Las Ve-
gas photo on the cover, we use a
picture of the nearby Hoover
Dam with a banner reading “An-
other Damn NAB!" plastered
across it in large red letters. A less
strident colleague suggests that
dyslexia might be used as an
excuse to cover the NBA playoffs
instead.

We know we're all grasping at
straws. By Valentine’s Day, the reality of the task ahead
starts to sink in: The show will be bigger than ever. Our
readers will expect more from us. Our competition will be
doing more. Our time is already tight. What hotel will we
be in? Will there be scheduling conflicts? Will I remember
to pack comfortable shoes? Will Wayne Newton make
another comeback while we'’re there? We're deep in
phase three: NAB fear. Memories of the shuttle bus
between convention centers sends a few of us over the
edge. It’s time for a trip to the nearest bar to settle some
nerves.

By the first of March, the pre-show issues are running
late, our scheduling calendars are a mess, and we start to
regret all that wasted time indulging in the previous
phases. Welcome to phase four: NAB guilt. A nagging
feeling of not having done enough and being inadequate-
ly prepared lasts until we sit down on the plane to Las
Vegas.

That cloud begins to lift along with the aircraft, and we
slide comfortably into phase five: NAB acceptance. It's
locked in as soon as we see the first familiar face at the
baggage claim or the hotel or the convention center. It
really isn't so bad. In fact, I think we’d be disappointed if
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it didn’t get worse — I mean better — each year.

For all of us broadcast co-dependents, there’s really
nothing like the annual NAB convention. Sure, it's a pain
and it seems to get more out of control each year. But it’s
actually a form of pretty-well-organized chaos, and if you
get yourself equally well-prepared, you can avail your-
self of opportunities you'll find nowhere else. Leave
some time for the camaraderie and networking, too. NAB
is an unsurpassed occasion for catching up with cohorts
and fellow professionals. (How many times have you
met up with someone at the show who lives in your
home town, but whom you haven't seen since the
previous NAB?)

If you've never gone to an NAB convention, you owe it
to yourself to do so (if you're serious about broadcasting
as a career). And whether you attended this year’s show
or not, this issue of BE Radio is here to help you put it in
perspective and give it some closure. Anyway, our time
is up for today, so let’s get off the couch and get back to
work. Our NAB 97 coverage begins on p. 24.
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Skip Pizzi, editor

FAXback: 913/967-1905



Serial Digital Leitch Xpress
12x1 Monitoring Router Has Electrifying
Features At A Shocking Price

12x1 serial video and AES or analog stereo audio in 1RU

4 reclocked serial video outputs eliminate need for external distribution
Built-in video D-to-A provides RGB and NTSC/PAL outputs

Built-in audio D-to-A provides analog stereo audio outputs (AES models only)
Local or remote, audio follow-video or breakaway control panels

RS232/422 serial control with Leitch and GVG TEN-XL" protocol compatibility
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Built-in GPI inputs with selectable joystick override operation

Are you energized? Call Leitch!

http://lwww.leitch.com

U.S.A. (800) 231-9673 Fax: (757) 548-4088
Canada (800) 387-0233 Fax: {416) 445-0595
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Tower registration update

By Don Markley

n July 1, 1996, the FCC began its tower registration

program, requiring the owners of certain towers

(generally those above 200 feet in height or near an
airport) to register them with the commission. The
process will conclude on June 30, 1998. As the filing
period continues, some questions still exist. In addition,
the hills seem to be alive with experts, pseudo-experts
and outright charlatans who propose to perform tower
registration services for stations. A bit of clarification,
therefore, seems warranted.

First, the FCC is content to have the tower location
specified to the nearest second of latitude and longitude
and to have the tower height above ground and the site
elevation above sea level stated to the nearest meter.
Although the FAA prefers tower heights to be specified to
the nearest foot and coordinates to the nearest tenth of a
second, for the purposes of tower registration, it’s only
necessary to meet the FCC requirements.

Second, the FCC will accept data obtained from a recent
topographic quadrangle map. You may experience diffi-
culty in locating the tower(s) on such maps, however. If
the tower has been in existence for a long enough time
that the map has been updated to show the tower’s
location, the coordinates can simply be taken directly
from the map. If the tower isn’t shown, it must be located
precisely, preferably by measurement from known mark-
ings on the map. The old calibrated eyeball simply will not
do here, but a survey or measurement with the proper
type of GPS equipment will. If the location can be
accurately determined by such means and plotted on the
map, it may be possible to accurately determine the
elevation.

Remember, the FCC says that elevations from a 7.5-foot
topographic map are acceptable as are elevations from a
GPS receiver. (See the instructions for FCC Form 854.)
The trick here is to use a GPS receiver that has that type
of accuracy. The little hand-held unit that you use on your
fishing boat probably isn’t nearly good enough. Without
differential correction, a GPS receiver may be in error by
+/-150feet horizontally and 1.5 times that value vertically.

Differential correction is accomplished by receiving
signals from either a Coast Guard beacon or other
correction source. Those signals are used to eliminate the
error signal that is purposely introduced into the satellite
signals by the Department of Defense to protect us from
the terrible Red Menace. (The official terminology for this
error signal is selective availability, a classic Pentagon
euphemism.) Even the differential correction data may be
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suspect, however. The correction data is only accurate at
the point where it’s generated. The system accuracy then
is partly a function of how far the differential transmitter
is from the point of measurement.

The method of determining the latitude and longitude
should be accurate to 0.1 second. To round accurately to
the nearest second (as the FCC requires), the measure-
ment method needs to be more accurate than the final
result. That is, you need to know if the actual value is
greater than 0.5 seconds or less. Otherwise, you may be
rounding the wrong way. Again, you can forget about all
this if you can find your tower(s) on a 7.5-foot topograph-
ic map because the USGS has already provided you with the
required accuracy in measurements on that map.

Caveat emptor

With regard to those offering to provide the measure-
ment service, use care in establishing their credentials.
Some fine companies have the proper experience and
equipment to provide data well within the required
accuracy. But watch out when dealing with would-be
experts who happen to have a GPS receiver. Just because
a device generates numbers doesn’t mean that those
numbers have value. And even with a reputable firm,
don’t allow yourself to be overcharged for this service. If
the cost becomes more than $1,000 for a single tower, you
are being had.

Finally, don’t simply copy the height and location from
an old license document. The purpose of this whole
exercise is to attempt to generate an accurate database.
Simply resubmitting old data defeats that purpose and
opens the station to a fine for submitting false data. This
also can be a real problem when it comes time to modify
or sell the station in the future. Have the numbers
determined accurately and get all of the station paper-
work in proper order.

Don Markley is president of D.L. Markley & Associates, Peoria, IL.

For tower registration forms (Form 854) and
other information, contact the FCC at:

== 800-418-3676 (Forms Distribution Center)
= 202-418-0177 (Fax-on-demand forms)

= 800-322-1117 (Consumer Assistance)

= 202-414-1250 (Electronic Filing Assistance)
= mayday@fcc.gov (E-mail questions)

= http.//www.fcc.gov/wtb/antstruc.html



When the ON AIR light glows, there’s
no time for amateurs or pretenders.
That’s the reason top professional
broadcasters choose Neumann.

Rich, smooth, sound — warm, silky
tone. Neumann microphones have
that classic presence which makes any
announcer sound their absolute best.
And in broadcast, sound is everything.

Neumann has a comprehensive range
of microphones to suit virtually any
application and budget. Contact your
Neumann dealer today and discover
the secret of the pros.

Neumann... the choice of those
who can hear the difference.

PO Box 987, Dept. 1498, Old Lyme, CT 06371 Tel: 860.434.5220 £xt. 1498 o FAX: 860.434.5148
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Buying new technology

By Chip Morgan

he moment of truth has arrived. You've been given

approval for a major facelift at the radio station. You

are expected to improve the efficiency of the oper-
ation, while making it an even more fun place to work.
How do you sift through all the possible systems, new
technologies, designs and wish lists to come up with a
well-thought-out plan that you can achieve on time and
on budget? Most important, if you buy new technology,
how do you know which systems really work?

You're already keeping up to date by reading industry
trade magazines. That's a great start. If you're attending
industry trade shows, you're at the head of the class
because you have some face-to-face (or perhaps hands-
on) time with the technologies. But what’s next?

e == .u N,
Attending trade shows is an essential part of new-technology
research.

First, consider the process ahead of the products. Every
major project should have a single person responsible
and accountable for the oversight and efficient achieve-
ment of the project’s goals: a project manager (PM). If
you’re not already an expert at this or don’t have time to
do it yourself, do you have a staff member who can do
it? If so, remember that an in-house PM needs to be fully
committed to the project and can’t be distracted by day-
to-day duties — unless your project doesn’t have a critical
timetable or budget. If you don't have an in-house
candidate, the only choice is an external hire. Check with
other stations that have gone through a similar process
recently for suggestions.

Project management

The PM must be intimately familiar with all your needs
from the front door to the antenna. He or she must be an
expert in space planning, technical design, interior design,
asset management, refurbishment, construction, installa-
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tion and delivery. Another requirement is a clear under-
standing of audio, RF, architecture, acoustics, wiring, all
equipment involved and particular familiarity with the
concepts you have in mind for the new configuration of
your station(s). Further valuable assets include an ability to
provide budgets and plans on short notice, adaptability to
change, a sense of humor and a cooperative spirit.

Establish a single point of contact at the station for dealing
with the PM (typically the station manager). Be sure to
stress the desirable features of your current facilities or
facilities that you have seen. You don’t want to lose the
benefits of a previous design that already works. Include
provisions for five to seven years of growth in the system
designs. You don't want to have to repeat this kind of
project often. To keep your financial people happy, review
the impact of any new purchases and construction on your
insurance and taxes. Overall, the value of preparation and
a clear, singular understanding of the project by all parties
involved cannot be overestimated.

Ancillary issues

Any major project tends to “creep” beyond its initial
boundaries. Some of this is beneficial due to economies
of scale, but beware whenever you hear, “Hey, while
we're at it, how about. . .” during the planning process.

A few things that should be added to any project
include the following: plenty of storage space for files and
spare equipment; upgrade of cabling for the whole facility
(CATS LAN cable, 11002 AES3 audio cable, high-quality
phone cable and perhaps fiber for long runs); backup
systems (emergency power, spare STL, studio switching
capabilities, backup transmission capabilities); a fireproof
safe and other improved security items.

Also, take this time to carefully assess your telephone
and communications requirements. Don’t forget to allow
time for staff training on any new systems, and consider
annual maintenance agreements for critical equipment.

Order equipment with an on-site due date and insist on
completion deadlines from all contractors. When equip-
ment arrives, inventory all items before placing them in
their designated locations.

Questions to ask your vendors

Ask all prospective equipment vendors and system
integrators about their track records and get some refer-
ences. Also, ask how long after purchase are they
available for assistance/troubleshooting/consulting and
what level(s) of service they provide.



Plug into the smartest audio workstation ever created.

The new AUDICY® was designed from the ground up to do what no other broadeast audio work-

station has done: plug directly into the creative mind. Unlike complex warkstations. it treats the editing
process like an “inspiration with a deadline.” If you've ever watched an editor sit down and try to read
a manual under pressure, you'l understand why the new AUDICY is a study in "see it. get it, do it”

The clean, uncluttered contral surface was specifically designed to look smart, feel goad, and be instant-
ly productive. The screen interface combines simplicity with @ brilliant use of “virtual hardware” graphics.
And to keep pace with the endless rush of ideas and deadlines. AUDICY offers unrivaled speed and power
With RAM-based editing and mixing, you edit in real time—by ear—working on up ta 24 tracks. .
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Other revealing questions include the following: What
kind of technology are other stations like mine using?
How do I decide whether to upgrade or replace? How do
I get my money’s worth when technology changes so fast?

Dealers and integrators may have an inside track to help
you compare various manufacturers. Ask them about a
company’s attitude toward customization, its longevity, its
products’ reliability and the quality of its support.

Project timing

Time and budget management is critical in any project.
If you trust your design team, you can leave the details to
them. Managers should concentrate on the big picture —
assuring good information flow, proper funding and
meeting deadlines.

In general, a project will usually proceed faster (and
cheapen) if it employs proven technology platforms and
off-the-shelf solutions. Don't use custom or proprietary
designs unless they give you a strong competitive edge
and you're convinced that development is complete with
adequate support available.

Ideally, you should start about a year in advance of your
desired completion date with a management meeting to
discuss the facility’s needs. Then establish initial contact
with designers and get proposals. Contracts from design-
ers for initial space programming should be completed
within 90 to 120 days after this meeting.

Hold another major meeting to discuss project recom-
mendations and budgets about six months ahead of
completion date. Approve plans and put all designs out
to bid for construction at that time. All construction and
installation bids should be approved by 120 days ahead
of completion, with equipment ordered and installation
scheduled shortly thereafter.

Schedule construction to begin 90 days from the
completion target. Create and review a punch list with
all installers at about two weeks from completion, and
schedule training to begin about 10 days out. Finally
plan a project review with all parties for 30 days after
completion.

Many projects don’t have this kind of time, however.
Although it’s dangerous to rely on it, the schedule can be
fast-tracked by using experienced radio architects and
good general contractors. Systems integrators can design,
assemble and test your facility off site, so that it can be
installed at the last minute. But even with an accelerated
schedule you should still leave about 10 days for training,
practice and punch-list corrections.

Remember, radio stations have unique construction and
system-design requirements — including 24-hour opera-
tion, high-tech growth paths and critical performance
issues — that cannot be mastered by anyone the first time
around. It comes down to the professionals involved, so
it’s critical to work with a good team, including architects
and engineers who specialize in radio. You'll benefit from
all the experience you can find and afford. ]

Chip Morgan is president of CMBE, Inc., a systems design and
integration firm based in Sacramento, CA.
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Lightning protection

By John Battison, P.E.

en Franklin had the first “ball gap” on a “tower” when

he flew his kite with its dangling metal key and
discovered that lightning was an electrical discharge.
Today, for many small stations, the good old ball gap
across the base insulator is the only protection they have
from the ravages of celestial power surges. But times are
changing. As the venerable, dependable and rugged tube
gives way to black boxes containing hundreds of tiny and

Research indicates that lightning causes damage averaging
more than $1 billion per year in the United States.

vulnerable pieces of contaminated exotic metals (i.e.
microprocessors), protection from Franklin’s discovery
becomes far more complicated and demanding. The old
saying is pertinent: “If you’re going to beat’em, you’ve got
to know ‘em.”

The value of proper grounding

The days are long gone when a ball gap across a tower
base provided adequate lightning protection, as well as
sustained RF-arc suppression (when properly adjusted).
It is now known that when a lightning strike occurs, there
are many entrances available to its enormously destruc-
tive power. In fact, the tower itself may be one of your
lesser worries.

Certain basic engineering designs are normally used
today, such as adequate and proper grounding. If a series-
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fed tower is used, there should be a copper strap at least
four inches wide from the tower base/ground system to
the transmitter ground in the building. 1 have seen many
AM transmitters that relied on the outer coaxial cable
shielding for this connection.

Either an RF choke or a suitable high-value resistor
should ground the tower and act as a static drain. Guy
wire anchors also should be tied into the ground system.
It is often advisable to connect resistors across guy
insulators to drain charged guy sections to ground. In dry
air, guy wires frequently become charged, and you'll
occasionally hear sparks cracking across insulators.

With a grounded, folded-unipole antenna or any other
type of grounded antenna, it is essential to have a good
ground and ensure that all tower sections are properly
bonded together.

Non-radiating FM and TV towers require proper ground-
ing just as much as AM towers. Too frequently, I've
observed FM towers with nothing more than a couple of
eight-foot ground rods connected by thin copper wire to
tower bases. These wires will have a high impedance to
a lightning strike and can contribute to widespread
damage.

When lightning strikes, the current can run as high as
200,000 amperes and the heat in the bolt's core can reach
30,000°K. When currents of this magnitude go through a
tower with inadequate bonding and grounding — and
hence a high impedance — the current will try to find
other paths to ground. These may involve the transmis-
sion line, wiring for the tower’s lighting, other devices on
the tower or even jumping from the tower to another
nearby metallic object (often a power or telephone line).

When lightning strikes

There is little that an engineer can do when lightning is
approaching. Several companies make lightning detec-
tors that work well and can give up to several hours
warning.

These devicestypically use two techniques to search out
lightning strikes. First, an optical detector makes use of a
sensitive photocell, allowing it to pick up distant lightning
flashes that the human eye would not notice in daytime
ambient light Second, an e-field RF device responds to
electrical perturbations produced by distant intracloud
discharges. Remember, that each lightning strike resem-
bles the dreaded “EMP” of a nuclear explosion, with a
distinct radiated signature that travels great distances.
(AM broadcasters and listeners need no reminder of this
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phenomenon.) E-field lightning de-
tectors can perceive storms up to 200
miles away. Many times, it is also
possible to predetermine the poten-
tial severity of an approaching elec-
tric storm condition from the detec-
tor’s indications. Airports and out-
door amusement facilities, like
golf courses and theme parks,
make considerable use of these
devices.

Because it is hot practical to
lower a tower during a storm
(as our friend Ben did), all the
station engineer can do is start
the standby generator (if one
exists), hope the tower’s
grounds are good and prepare
for emergency operation. The
real preparatory work to counter
a lightning storm should have
been done when the station
was built.

As civilization has grown and
increasingly taller objects have
reached into the static-charged
atmosphere, experience has
shown that some buildings fare
better than others. This has led
to the development of collected
engineering knowledge, such
as the National Electric Code
(NEC) for general construction, along
with more specific recommendations
for broadcast facilities.

The physics of lightning

As a thunderstorm develops, light-
ning first begins inside the storm
cloud. Everyone has seen this phe-
nomenon in which dark clouds are
illuminated by internal flashes. They
are often followed in about half an
hour by strikes to ground. The intra-
cloud lightning is the result of dis-
charges between positively and neg-
atively charged regions within the
cloud (thought to be caused by the
friction of strong vertical winds inside
the cloud, which “strip” electrons
from water molecules).

Normally, as the storm cloud ma-
tures, its top will extend higher into
the atmosphere (reaching as high as
75,000 feet in some cases), and light-
ning activity will increase within it.
Soon, the cloud may grow to the
point at which some charged regions

This cellular tower is equipped with lightning-
protection products placed at areas of maxi-
mum curvature — on each vertex of the cande-
labra structure and atop each antenna stake.
(Courtesy of Lightning Master Corporation.)

near the bottom of the cloud are
closer to the earth than they are to a
region of opposite charge within the
cloud above the