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OKET’s Smith Controls the Forces of Change

by Alan Haber

WASHINGTON Do not expect the
expected from Dick Smith while he is at
the helm of the Federal Communi-
cations Commission Office of
Enzincering Technology (OET).

You might assume that after three
decades with the same governmental
agency. Smith, who just celebrated his
55th birthday, might be calculating his
tenure with Uncle Sam.

Not hardly. in both action and opinion.

“I do not want to sit here and just wait
for something to show up in my in-box,”
he said. “I want to get out there and find
out what is going on.”

After 32 years with the FCC. Richard
M. Smith finds himself at the ten-month
mark in what he calls his “second

career,” chief of OET.

It is a job with a charter he takes very
seriously—and very un-bureaucratically.

Smith is reacting head on to what he
calls the “explosion of technology™ in
the radio spectrum arena.

“There is some wonderful technology
out there,” Smith said. * Digital is the
key word here. We are rapidly moving
from an analog society, technically, to a
digital society. This has tremendous
ramifications.

Encouraging development
“What we want to do here is to make
sure that this technology is in fact made
available—that we. the FCC, are not in
the way of its developmert.

“We want to encourage development
of new technologies. as they relate to

radio uses. We want that to translate
into competitiveness for the American
consumer.”

OET Chief
Richard Smith

The timing is precise, Smith said.
“I feel like I have arrived at just the
r:bhl place just in the nick of time. to
5 make a contribution 10
this explosion of tech-
nolegy in the radio
spectrum arena.”

Bird’s eye

His bird’s eye view at
the commission makes
him optimistic about
the possibilities of the
future.

“I think just like the
movies did not go out
of business when tele-
vision camg2, and radio
broadcasting did not go
aut of business when

FIRST PERSON

Oklahoma Rescue Documented by BBC

by Ted Tait

OKLAHOMA CITY We all know that
heing a radio engincer means being avail-
able on short notice to take care of prob-
lems and emergencics.

In the radio news business. it seems to
2o a step further.

Wednesday, April 19: T was spending
the third day of what was to be a two-
week vacation from my post as chief
engineer of the British Broadcasting

Corp. (BBC) Washington Bureau enjoy-
ing one of the first summer-like days.
when my pager went off.

There had been a major bombing in
Oklahoma City. A BBC producer already
on-site wanted to broadcast back to
London in better quality than a cell-
phone. The producer in Washington
relayed the message to me:

“Can you get a high-speed data sat-
phone today and be on a planc to
Oklahoma tonight by 7 p.m.”" she asked.

Jeremy Cooke,
BBC correspondent (i)
and Ted Tait
in their tent studio

V S

Suddenty. my day took
a radical turn.

A few blocks away

I went to the burcau
just a few blocks away
to make some phone
calls about the avail-
ability of sat-phones
and gather the other
gear I would need. It
was already 3:30 p.m.

Satellite telephones
are an interesting tech-
nology. available in a
variety of sizes and
styles. Essentially you
set up the sat-phone
anywher2 you can get a
clear shot of the
Southeastern sky to aim
at one of several satel-
lites and start making
calls. much like any
telephone—except that
it is much more expen
sive, of course.

The Washington oftice
has uscd units with

phone-quality audio, called M-Terminals,
or units with available high-speed data,
simplex or duplex 56 kb known as A-ter-

minals.
With an A-terminal connected to a 56 kb
codec, such as the CCS Micro-56. and a
continued on page 6 p
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television came on board. there is room
for all of thesc tachnologics—at lcast
most of them.”™ he said.

Competition. increased productivity and
creation of jobs are cumulatively benefi-
cial to the country in Smith’s opinion.

For example. consider the impact of
satellite digital radio on terrestrial radio.

“I don’t think that satellite digital radio,
personally. is going to have anyv particu-
larly great impact on terrestrial radio. 1

continued on page 9 P
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NEWSWATCH

SBE Forms New
EAS Committee

INDIANAPOLIS The Society of
Broadcast Engineers (SBE) announced
the formation of the SBE Emergency
Alert System (EAS) Committee.
Leonard J. Charles of Madison, Wis., was
named committee chairman. According
to Charles, “Our primary mission is to
educate, our primary concerns are techni-
cal. This new emergency alert system
will enable our members, and the indus-
try to more effectively save lives and
assist the public in times of disaster.

*“The SBE must and will step up to the

plate to help guide the implementation of
the system in a cost-effective manner.”

SPARS Restores
Recording Code

HOLLYWOOD, Calif. The Society of
Professional Audio Recording Services
(SPARS) reinstated the SPARS recording
code on prerecorded audio software, such
as CDs, cassettes, LPs, etc. During a span
of several years in the mid-to-late 1980s
to the early 1990s, the SPARS code could
be found on albums based on the record-
ing technology. For example, an all digi-
tal recording would be signified by a

DDD—indicating digital recording, mix-
ing and mastering.

In 1991, however, SPARS pulled the
code because of a fear that consumers
were using it to rate quality of the record-
ing: i.e digital is better than analog. The
restoration of the code was made because
of *“an unprecedented degree” of
advancement by both digital and analog
technologies, and that the “‘code serves a
worthwhile function in accurately docu-
menting the process of audio recordings.”

Major Increase
In Radio Ad Sales

NEW YORK Local and national radio
ad revenue grew by 13 percent in the first
quarter of 1995, a 13 percent increase
over the first quarter in 1994, according
to the Radio Advertising Bureau.

Cost Isn't Everything...

BUT SOMETIMES IT REALLY HELPS! And that's where the AUDIOARTS
R-16 comes in. It's got all the FEATURES a small station could want and
the PERFORMANCE a big station would demand.

Go with the PROVEN LEADER!
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“Radio’s 13 percent growth in the first
quarter puts us in the enviable position of
starting the year on a rock-solid footing,”
said RAB President Gary Fries.

Fries noted that the growth is unlikely
to be sustained at such a rate, but “there’s
no reason to expect anything other than
steady growth in the low double and high
single digits as we head into summer.”

Temporary Relief for
Public Broadcasters

DATELINE On May 12, a House-Senate
conference committee voted to fund the
Corporation for Public Broadcasting
(CPB) $275 million for fiscal year 1996
and $260 million for fiscal *97.

The vote came as a relief to public broad-
casters, who were expecting funding cuts of
up to 30 percent. In March, the House vot-
ed to reduce CPB’s appropriation to $265
million in fiscal year *96 and $221 million
in fiscal "97, down from $312 million and
$315 million, respectively. In April. the
Senate voted to freeze CPB funds for the
next two years at $285 mitlion, the fiscal
‘95 level. Congress is considering long-
range funding plans. ®
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Fidelipac Emerges from Bankrupicy

by Mark Hallinger

MT. LAUREL, N.J. After nearly a
year in Chapter 11, Fidelipac has emerged
from bankruptcy under the terms of a
reorganization effective May 5.

“As of May S the company is no longer
operating under the provisions of
Chapter 11,” said Fidelipac President
Roger Thanhauser.

Thanhauser said Fidelipac's business
was not adversely affected by the late
May 1994 Chapter 11 filing, though this
was a concern when the company filed.

“I was concerned prior to the filing that
it would impact our business... we would
have done almost anything to not file,”
Thanhauser said. “But our business has
actually remained totally constant.”

According to Thanhauser, Fidelipac filed

for protection under the provisions of
Chapter 11 last year primarily because a
dispute with the company’s landlord threat-
ened to mushroom into a $500,000 lawsuit.

Thanhauser said the possible lawsuit
forced Fidelipac to turn to Chapter 11,
which allows a company to continue
doing business while offering protection
from creditors and relief from existing
contracts such as leases.

Funding Debate Rages On

by Whitney Pinion

WASHINGTON The road to self-suf-
ficiency should be paved with a tax-
exempt trust fund—or at least that is
what public broadcasting officials hope.

What others want, however, may be a
different story.

As debate continues on the fate of feder-
al funding for public broadcasting in the
United States, numerous alternatives are
sure to surface.

The question is, as one congressional
spokesperson suggested: “How can we
keep public broadcasting going without
tapping into the public purse?”

Taking a first step were the presidents of
America’s Public Television Stations (APTS),
National Public Radio (NPR), Public
Broadcasting Service (PBS) and Public Radio
Intemational (PRI) who submitted a joint pro-
posal to Congress in early May.

The proposal is a response to Congress’
suggested spending cuts of 16 percent in
1996 and another 30 percent in "97, and
the elimination of federal appropriations
for public broadcasters after "97.

Public broadcasters are being challenged
to operate more efficiently, said NPR
President Delano Lewis. “We have to look
at restructuring and doing things differently

in times of fiscal austerity,” he said.

To put public broadcasting “on the road to
self-sufficiency,” these organizations pro-
posed the establishment, by Congress, of a
tax-exempt trust fund similar to those set up
for the Red Cross and Little League
Baseball. Federal appropriations would
diminish annually in direct proportion to the
annual income produced by the trust fund.

Money for the trust fund would come from
a number of sources. including the lease of
reserved but unused noncommercial spec-
trum (which would require statutory and
regulatory changes), a percentage of spec-
trum use fees. proceeds from spectrum auc-
tions (which currently are directed to the
Treasury) and contributions from commer-
cial broadcasters in exchange for relicving
them of various public interest obligations.

These organizations estimate that some-
where between $3 and $5 billion would
need to be funneled into the trust fund to
generate the $300 million necessary to
replace federal funds.

When asked how realistic the proposed
funding ideas are, David Brugger. president
of APTS, said that he and the others were
asked to suggest possibilities. “We are pub-
lic broadcasters, not politicians." he said.

And what will Republicans make of the
proposal? “Republicans may not like it,

but we're putting it back in the hands of
Congress to start a dialogue,” said Lewis.

David Kohn, spokesman for Rep. John
Porter (R-I111.), chairman of the House
Appropriations Subcommittee on Labor,
Health & Human Services. and Education.
said it is important to have this input from
public broadcasters. Although the trust
fund proposal “is not laughable.” Porter
and others have to ask if it is “politically
feasible,” Kohn said.

In a statement released the day of the
press conference, the National Associ-
ation of Broadcasters (NAB) said that
although it is “sympathetic to public
broadcasters’ plight,” it has “no interest
in assuming the financial responsibility
for their so-called self-sufficiency plans.”

Congress is looking for common ground
between those who value public broadcast-
ing and those who want to see it function
without federal funding. Kohn said that he
expects Congress to reach a consensus
about public broadcasting’s future and its
funding within the next several weeks. &)

Fidelipac, a 35-year-old manufacturer of
analog cart machines, tapes, mixing con-
soles and a newer line of digital products,
ran into trouble with its landlord regard-
ing a renewal notification clause of the
lease.

While Thanhauser and the company’s
real estate agent believed they were oblig-
ated to notify the landlord of renewal six
months before the lease ended, a forgotten
side letter stipulated that a six-month noti-
fication also was required for termination
or the lease would automatically renew.

At the time Fidelipac was planning to
move into a new, smaller building to cut
overhead costs. Although Fidelipac
attempted to negotiate a new lease for less
space in the months prior to the Chapter 11
filing, an agreement could not be reached.

Thanhauser said the 30,000-square-foot
building Fidelipac occupied had become
unnecessary when the company decided to
discontinue manufacturing magnetic
recording tape.

With no new lease agreement in sight,
Fidelipac’s attorney recommended Chapter
11. This avoided a potential judgment that
could have required the company to pay
$400,000 to $500,000 for three years of
accelerated rent and legal expenses.

Fidelipac moved into a smaller building
in June 1994 after the filing. This move
reduced overhead costs by about 50 per-
cent. said Thanhauser.

Chapter 11 did not affect Fidelipac's mayjor
product release of 1994, the Dynamax
DCR 1000M/O Series of digital cart machines.

ooo

Mark Hallinger is news editor of RW sis-
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Digital Radio: Just Rocket Science?

CLEVELAND The van, loaded with
reporters and editors, pulled up in front
of the brown, smallish building that was
attached to some sort of gigantic dryer-
exhaust-like tubing made of high-grade
metal. As we piled out of the van and
headed into "Building Eight by Six Foot
Supersonic Wind Tunnel™ for a briefing. |
couldn’t help but laugh. What kind of a
name is that for a building? A very
NASA-like naime to be sure.

Although there is indeed an cight-by-
six-foot supersonic wind tunnel attached
to the building. the laboratory conducting
the testing of the nine systems from the
five proponents of digital audio radio is
located in the basement. Ah well, maybe
Disney World has a supersonic wind tun-
nel ride. ...

Anyway. the Electronic Industries
Association (EIA)-sponsored gathering
and tour for the press was rather aston-
ishing. I mean, we all know that EIA is
sponsoring testing of the systems (IBOC
systems testing is co-sponsored with the
National Association of Broadcasters-
NAB) and that the NASA Lewis
Rescarch Center is the site. but you never
really understand what that implies until
you see it.

First oft. my own experience with
NASA (my dad has been an engineer
there for 30 ycars) predisposes me to
assuming they are methodical. precise
and objective. The center itself was estab-
lished in 1941 by the National Advisory
Committee for Acronautics (NACA). It
was one of three such centers in the coun-
try. The Lewis Center developed an inter-
national reputation for its rescarch on jet

propulsion systems, and in 1958, the three
NACA centers became the nucleus of the
National Acronautics and Space
Administration (NASA).

In addition to testing the digital
radio systems. the Lewis Center
is conducting tests for NASA's
high speed research program in
the arcas of combustor design and
enabling propulsion materials.
technologies to support advanced
short take-oftf and vertical landing
aircraft. and is managing the
Advanced Telecommunications
Technology Satellite.

In addition. James Bagwell.
deputy chiet of the space commu-
nications division at Lewis,
explained that the center has been

of wire. every plug. every connector.
every instrument involved is measured.
calibrated and identified so that if onc

reference to the “‘Spartan™ lab (especially
in comparison to the Advanced Television
Center) I kept thinking—NASA scientists
mean business. Who cares it there is no
glitz (although I really wanted a look at
the supersonic wind tunnel). There is no
doubt in my mind that the testing method-
ology. accuracy and fairness is legit. It

Pictured | to r: Al Resnick,

James Bagweli, Gary Shapiro and Ralph Justus

has to be. Proponents can do all
the political jockeying they
want. but the tests have to be
beyond reproach.

Each proponent will receive its
test results three weeks prior to
the tentatively scheduled August
24-26 Digital Audio Radio
Workshop to be held in
Monterey. Calif.. at which time
the lab results of all proponent
systems will be released in a
public forum.

Field tests to be conducted in
San Francisco are tentatively
scheduled tor completion by

involved with digital audio radio
since 1988, when it worked with the
United States Information Agency look-

ing to develop digital radio for Voice of

America. It also was involved in the sub-

In the sound booth...

jective evaluations of HDTV and is

scheduled to participate in the study and
development the National Information
Infrastructure as it involves standards and
operability.

What it all means is that these people
know how to conduct tests. Every picce

tiny little thing were to go wrong. it could
be replaced. calibrated to the correct spec
and the tests could continue. Also. when
the field portion of the tests begins (more
on that later). the equipment now in the
lab has to be used in the ficld.

It goes without saying. this is one secure
place.

The lab uses nine source picces of audio

selected to challenge the systems (as of

yet unidentified and to remain so until
the test results are released). As cach test
is conducted on each system. a recording
is made to DAT. That material is being
shared with the Communications
Research Center (CRC) in Ottawa that is
conducting the subjective testing portion
of the tests.

Among the things these engineers lis-
ten for is the threshold of audibility
(TOA). TOA is reached when the audio
starts to audibly degrade when subjected
to certain stresses (like noise, co-chan-
nel interference. multipath. ete.).
Listening and data gathering continues
until POF. or point of failure. is reached.
Exhaustive measurements, day after day
after day. Mountains of data gathered
and compiled.

And while the top brass. including EIA’s
Gary Shapiro. Capital Citics/ABC Inc.’s
Al Resnick and Bagwell continually made

end of third quarter 1995. The
subcommittecs (EIA’s DAR Subcom-
mittee and the National Radio Systems

Two of the systems on the rack...

Committee’s DAB Subcommittee) plan
to report testing results to the commis-
sion with a recommendation of system(s)
to be implemented.

Sounds good to me.

ARC-16: the logical choice for LMA and duopoly transmitter control.

For more information on the ARC-16 tamily
of transmitter controls, contact Burk Technology.

1-800 255-8090
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GUEST EDITORIAL

Closer Look Reveals
EAS Better in Many Ways

by Fred Baumgartner

DENVER As I page through my collec-
tion of articles attempting to explain EAS
(the Emergency Alerting System that the
FCC mandated as a replacement for the
aged Emergency Broadcast System), I
conclude that very little has been said
about installing EAS, or the options and
benefits that will come to broadcasters.

By the time you read this, the NAB will
have come and gone. While there will not
have been a single technical session on
EAS. the SBE (Society of Broadcast
Engineers) will have met to discuss its role
in implementing EAS. Certainly there will
also have been some discussions of how to
“fine tune” the EAS protocol. With that. |
think it is time to cover what EAS is and is
not, and give a quick overview of the
industries opportunities; which are many.

First, what EAS is not. It is not simply a
better box to replace the older EBS box.
It does not use the EBS daisy chain. It is
not RBDS, however RBDS can and
should serve an important role.

EAS was designed to be a fast, cost sav-
ing. highly useful and universal (broad-
cast. cable. satellite: local, state. national
and even international. multilingual)
alerting system. It is specifically tailored
to allow (not require) electronic mass
media to automate alert messaging, pro-
vide greater contro! over broadcast con-
tent and offer news operations support
unavailable with prior technology. The
end result is a saving of lives and proper-
ty and a major improvement in broad-
casters’ ability to serve their audiences.

The protocol

EAS has two main elements. the network
architecture and the signaling protocol.
The signaling protocol is the most obvious
trait of EAS and the subject of most press
to date. It is, however. dwarfed in impor-
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tance by the “WEB™ network architecture.

Simply stated. the EAS signaling proto-
col calls for a digital message followed by
a voice (and/or data. under some configu-
rations) message. The digital “header™
message is a highly compact and defined
string of characters. The string of charac-
ters is divided into blocks that contain
information about the nature of the emer-
gency, the area affected. and the time
involved. Each of these blocks of infor-
mation is only a few characters long, each
resembling an abbreviation. Each header
message can be casily translated into any
language: spoken. written. or signaled.

There are other “housckeeping™ blocks
of information that contain the date and
time, originating agency. and other infor-
mation necessary for the EAS decoder to
work properly and with security. The
header itself is sent on a slightly non-
standard FSK (Frequency Shift Keying),
in-band (you can transmit it via any voice
grade channel or transmitter) carrier.
Sending a very long header three times
takes approximately cight seconds. A test
can take less than a second.

The EBS header required 23 seconds
and carried only this information: “The
station you are monitoring wants you to
listen for a message. probably a required
test.” By contrast. the EAS header con-
tains all of the information necessary to
decide how and when to route. broadcast,
or dispose of the message.

But that is not where it ends. EAS is to
EBS exactly what the computer is to the
typewriter.

The Web

As I indicated. the real power in EAS
comes from the Web network architec-
ture. There are dozens of communication
architectures available from the
“round_robin™ of radio days past to the
mystical “token-ring™ popular in comput-
er networks. The Web is completely
unique and tailored to EAS.

All networks connect “nodes™ together.
Nodes are the places where the informa-
tion is entered into the network, where it
is received for use. or where information
is routed from one communication path to
another. Certain nodes can be restricted to
send only. receive only, or relay only (or
any two of the preceding functions).

The most visible sign of the Web is that
unlike the EBS decoder that has one
input, the EAS decoder has a minimum
of two inputs. Each EAS Web node
receives information from two or more
other EAS nodes.

If a node monitors four other nodes, it
“sees’ four other sources of information.
If these four nodes then monitor four oth-
er nodes and pass the information along.
the first node then “sces™ sixteen sources
of information. By the time the message
reaches the third level. a very typical
small EAS system that first EAS node
will ““see™ sixty-four sources.

This exponential growth characteristic of
the EAS Web can be used to provide direct
access to broadcasters from many emer-
gency agencies and to provide redundancy.
In the EAS Web, about half of the intercon-
nections should be made to provide redun-
dancy and the others to provide access.

OPINION
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to pay a premium to air.

cial radio.

Congress granted public broadcasters a
reprieve from a budget crisis by setting the
stage for federal funding, albeit reduced, in
fiscal 1996 and 1997. But this only pro-
vides time for them to breathe a sigh of
relief.

The forces behind public broadcasting
know what lies ahead. Like it or not, tradi-
tional government funding through the
Corporation for Public Broadcasting (CPB) is a prime target for
House Speaker Newt Gingrich. Public broadcasters have to find
alternative sources of revenue.

America’s Public Television Stations (APTS), NPR, Public
Broadcasting Service (PBS) and Public Radio International (PRI)
took the offensive by proposing a “trust fund” similar to that
established for the Red Cross and Little League Baseball. Flawed
as it may be, the proposition is at least a start.

Today’s radio market is competitive from a ratings and revenue
standpoint. On the programming side, there is something for
every taste, whether it is the contemporary sounds of hip hop on
commercial stations or in-depth reporting on public broadcasting
that probes the frightening growth of citizen militias.

Just as commercial radio comes up with new and creative ways
to fund itself, so too must public radio. Quality programming has
always been a hallmark of public radio. Perhaps producing and
selling programming to commercial broadcasters and overseas is
another way to go. A commercial radio version of “All Things
Considered” is a ratings boon that many stations might be willing

Before noncommercial broadcasters reach for the smelling salts,
it is time to face the facts. This Congress is allowing for two
more years of government funding. Noncommercial broadcasting
must be preserved—its services are to valuable to miss. If
Congress will not fund it, they should give public broadcasting
the ability to fund itself as aggressively as commercial radio,
even if this means public broadcasting operates just like commer-

—RW

The EAS Web is a mathematical won-
derland. Consider this Denver simulation.
If all EAS nodes have four inputs, and
they are configured as above and one-half
of the broadcast and non-broadcast sta-
tions (nodes) are suddenly taken off-line.
the EAS Web will still reach 100 percent
of the survivors 90 percent of the time.

This is a far cry from EBS where tak-
ing a single station off-line., either
because of a technical fault, or because
the DJ was taking a break. could and fre-
quently did result in total failure.

Denver has a number of emergency
agencies that need access to broadcasters.
There are military and nuclear facilities.
the weather burcau. and we are noted for
our winter road emergencies and flash
floods. Like most metropolitan areas,
each of Denver’s suburbs also have
emergency agencies and needs. Even
more so, Colorado. as most states. has
many rural and isolated areas in need of
local alerting means.

Point of information

This is a good place to make a point.
EAS is largely a local matter. with the
design of the EAS Web almost entirely
up to the individual SECC (State
Emergency Coordinating Committee). It
is entirely possible to design an EAS
network that works almost as poorly as
the EBS network. It is also entirely pos-
sible to use correction fluid on your
compulter screen.

Oddly enough, the SECC is composed
of broadcasters and emergency personal.
A little time spent now, designing a work-
able EAS Web will pay off handsomely.
EAS does involve a learning curve, and
like all Tearning curves. the benefits
accrue to those who make the climb.

This is early in the industry’s learning
curve and most of us do not realize how
much can be done with EAS and what it

can do for us. Probably the biggest hot
button that EAS possesses is the prospect
of unattended operation. Because EBS
was the last technical obstacle to legal
unattended station operation. and the pol-
icy obstacles appear to be fading. the
amount of money that the industry can
save is simply awesome.

EAS also gives the broadcaster the ulti-
mate control over what emergency informa-
tion is broadecast. when and in what manner.
The issues and options involved here are
extensive. Any news director would have an
EAS decoder in his budget whether it was
required or not. Many news directors will
push hard to get better EAS equipment sim-
ply so that they can scoop the competition.
EAS can also greatly reduce the issues of
liability inherent in EBS. EBS always
placed the broadcaster in a position of mak-
ing decisions under pressure as to whether
to rebroadcast an EBS message. or even
originate one. Further, EBS produced thou-
sands upon thousands of dollars in fines for
simple operator logging errors or omissions.
A properly installed EAS decoder makes
fines very unlikely.

Don’t forget that the reduced testing in
EAS saves air-time and audience tune-
out. Simply stated. EAS can make us bet-
ter community broadcasters and either
save or make us significant amounts of
money. if we take advantage of it.

In the space of an article. it is impossi-
ble to go into any detail about the
remaining features of EAS. With that in
mind. I'll ask you to tune in to the second
half next time. where I'll introduce them.

ooo

Fred Baumgartner is engineering man-
ager at KDVR-TV Denver. Colorado. He
designed and built the first prototype
EAS units for the Colorado Broadcaster'’s
Assoctation in 1989 and consulted with
TFT in the design of the company’s
EAS/EIS decoders.
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In Oklahoma with BBC

P continued from page 1

similar set-up on a land line Switched 56 or

ISDN at your studio. you can be on the air

in broadcast quality from nearly anywhere.
Within an hour, I had booked an A-ter-

minal with COMSAT. a company located

about an hour outside of Washington and

After checking the sat-phone as luggage
and having it marked “heavy”"—the unit
weighs 85 pounds—and “fragile.” |
winced as the attendant dropped it on the
conveyer.

At this point, | was joined by Claire
Bolderson. one of our bureau World

Ted Tait (engineer) on roof of van with Claire Bolderson
(BBC World Service) in parking lot at Oklahoma bomb site.

told them I would pick it up. I loaded my
car with codec. mixers. cables and other
gear. made a quick run across the
Potomac to Arlington. Va.. where I live
for some clothes. and started to COM-
SAT on the other side the city for the sat-
phone.

I was out the doors of COMSAT before
6 p.m.. but thanks to the diabolic trap-
pings of beltway traffic. there was no
way | was going to make it to Baltimore
Washington International airport for the
last available flight from the metro area
to Oklahoma that night. I was re-booked
for the 7 a.m. Thursday flight from near-
by Washington National Airport.

Less than 12 hours later. 1 stood at the
ticket desk for the flight and began to
understand what I was in for after seeing
the deluge of news reports on TV.

Service correspondents, also being sent
to cover the story for the some 120 mil-
lion BBC listeners around the world.

On site

By early afternoon, we were on site, a
parking lot swarming with TV satellite
trucks and other media just a couple hun-
dred yards from the ravaged Alfred P.
Murrah Federal Building.

The local authorities had closed streets
for blocks around the building. It was
amazing to see the damage the blast
caused. even blocks away.

Entire buildings were destroyed. not just

the federal building. It reminded me of

damage I had seen from natural disasters.
but this was not natural.

Already on site were two radio produc-
ers. and several correspondents. They

Your Problem Solvers

e Matching ¢ Monitoring
¢ Processing ¢ Distribution

* Mike ¢ Line « Phono * Mixing « Metering * Rack Mounting

AUDIO TECHNOLOGIES, INC.

328 Maple Avenue, Horsham, PA, 19044 ¢ (215) 443-0330
FAX (215) 443-0394 » 800-959-0307
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were all busy gathering material for their
reports. My job was to get it back to
London in broadcast quality.

To get a clear shot over the other vehi-
cles. I put the sat-phone on the roof of the
minivan we rented. With a little experi-
ence. it things go well. you can be on air
with one of these units in less than 15
minutes.

Not this time.

For some reason. calls would not go
through. Discussion with COMSAT via
cell-phone led to the conclusion that this
phone had a bad circuit card and could not
be made to work. They would have to send
another one via Federal
Express. I thought of
that baggage handler
haplessly tossing equip-
ment onto the belt. For
now, our correspondents
would have to file mater-
1al via cell-phone and on
the back of TV feeds when possible.

The new sat-phone arrived on schedule
Friday morning and was set up in place
of the defunct unit. This time. calls went
through, but all London could hear was
static. Another call to the help line
revealed that the unit was tmproperly
configured for 64 kb, which will not
work through COMSAT earth station in
Southbury. Conn.

Problem solved

Fortunately. a simple change on a con-
figuration menu solved the problem and
we were on the air from our minivan,
using power borrowed from a nearby TV
satellite truck generator. The sat-phone
draws about 230 W when transmitting.
The simplex mode of operation for these
sat-phones is not quite what you might
think of as simplex.

Although the high-speed data only trav-
els in one direction, there is a phone
quality return audio circuit associated
with the line perfect for use as an IFB
(interruptible feedback) from the studio.
By diverting this audio to a headphone
amp. our people are able to do live
reports and answer questions.

Meanwhile, the local phone company in
Oklahoma. Southwestern Bell. was on
site to help provide services for all of the
press in the makeshift media pavilion. In
addition to asking for some dial tone
lines. we asked if the phone company
could provide ecither Switched 56 or
ISDN quickly. A call back to the
Washington office set the wheels in
motion for a CSU (circuit switching unit)
to be sent overnight to us. but we had no
spare codec.

Half a dozen phone calls later. 1 was in
touch with Silverlake Audio. a company
on Long Island. N.Y.. that was recom-
mended to me a while back as a place to
rent codecs and other gear. 1t was after
5:30 p.m. Eastern time. so my hopes
were fading. Silverlake said it would
have to get back to me and by 6:30 p.m..
ET. I was running out of options.
Thankfully. within minutes Silverlake
called back to say the codec was on its
way Federal Express. The company rep
said he hadn’t called before because he
was racing to make the Fedex deadline—
and barely made it.

At last everything was in line. I had a
working sat-phone. and everything for a
land line SW-56 on the way. Having a
second setup was going to be important
because our producer informed me that
President Clinton was going to be at the
state fairgrounds on Sunday for the
memorial service. BBC wanted to run his

comments live, while still getting reports
from the bomb site.

BBC offers many different services,
some wanting live coverage, others need-
ing bulletins and updates. Radio 5. a net-
work dedicated to broadcasting live news
and sports events, has 5 million listeners
each week. They wanted Clinton’s com-
ments live. The sat-phone would have to
go to the fairgrounds.

Warm and dry

Friday night it hailed. and all day
Saturday it rained with temperatures in
the 50s. We spent most of the day trying

After checking the
sat-phone as luggage, |
winced as the attendant
dropped it on the conveyer.

to keep ourselves warm and dry. When |
hurriedly packed my clothes I never
imagined that Washington’s temperatures
in the upper 70°s would take such a dip
as | headed southwest to Oklahoma.

I also worried about keeping the sat-
phone dry. The winds tended to move the
plastic tarp I bought. Saturday night. the
White House Press Office held a meeting
about what would be available to the
media for Sunday’s memorial service.

The prospects did not look good. We
could not take a vehicle from which to
broadcast close enough to the audio feeds.
What were we going to broadcast from,
and how could I keep the sat-phone dry
without blocking its line of sight to the sky?

A trip to the local Wal-Mart at 11 p.m.
brought solutions. A nylon tent with
fiberglass support rods was just what the
doctor ordered.

Sunday. the tent was up in about 15
minutes and the sat-phone another 15
minutes after that. Our mobile studio was
on the air. We ran an audio line to the
company providing the sound and got the
entire service. Our correspondent spoke
tive with London and anchored until
President Clinton took the podium.
Meanwhile. our minivan crew was filing
update reports for other services from the
bomb site.

The sat-phone had served its purpose. It
got us on the air from multiple locations
quickly in broadcast quality. For the rest
of the story, we could now use the land-
line that was installed. which also would
save money in the long run. as the sat-
phone calls are very expensive. HSD
calls are more than $12 a minute during
peak periods.

But when you nced to be on the air
quickly from places where you're unsure
of what. if any. services may be avail-
able, they get you on the air. We've used
them in cities around the U.S. for fast
moving stories and places like Haiti
where you cannot count on local ser-
vices—phone or electric.

With the largest technical hurdles over-
come, and a more stable land line
installed in the van, my work was fin-
ished. The rest of the story would be cov-
ered from the minivan in the parking lot
and our bureaus in Washington and New
York.

I gathered the two sat-phones and
excess gear and headed back to
Washington. ready to resume my vaca-
tion.

DDD

Ted Tait is chief engineer of the BBC
Washington Bureau. He can be reached
at 202-223-2050. ®



Production Directors. Engineers. Even newsroom people swear
by the DSE. Which is probably why these stations with one DSE
soon wind up with two. Or even three. Learning is fast. Editing is
easier. Everybody is more productive. Because not only do your
station’s multiple personalities get up to speed faster, they stay up
there. To see it in action yourself call 1-800-622-0022 for a demo.
The DSE 7000. The New Speed Of Sound.

The Only Digital
1iting System Created For
Multiple Personalities.

“My advice: if you're gonna buy one, buy * As quickly as you can conceptualize * Radio lives by critical deadlines. With
two. Or you'll never keep the peace " it, the DSE can doit. Or undo it. ” the DSE, time is on my side.”
John Buffaloe...Chief Engineer Bill Schultz... Production Director Barbara Sherey...Praduction Divector
103.5 WYNY-FM, New York KQQL FM, Minneapolis

*1t’s the only digit:al system in radio that “You install it, it runs, the production “It gives our air talent so much creative
lets vou edit by car. What a concept ™ departiment is happy. Next problem.” freedom, they won't use anvthing else.”
Ross Wilson.. Prod [) Dean Mettler.. . Chief Evgine F
K101, San Francisceo 1N KKRZ, Portland

H A Harman International Company

For a demoin the US. call Harris Allied Broadeast Center: 18004622+ 0022
Or contact Orhan: Phone 1« 5103513500 Fax 1« 510351« 0500
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NTI EQ3 High Definition Audio by Night Technologies. The world's
first air band equalizer. Not just another equalizer. Using patented )
audio circuitry, the EQ3 produces sound that is free from hiss, noise, DDS Digital Delivery System by Radio Systems.

distortion and phase shift. You have to hear it to believe it. Imagine a digital audio system that's as simple to use as a
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cast facility. DDS is the digital audio system that's made
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DRC 1000 Dvigital Radio Console by Zaxcom
Audio. We unveiled the world's first afford-
able digital console developed specifically for
radio. The basic unit offers 11 AES/EBU
inputs, 7 output buses and can grow to fit any
size facility. Can you believe analog inputs are

Talking Duck by Broadcast Tools.
Unlike any other product available,
the Talking Duck conveniently

Oktava MK219 and MK012 Microphones. identifies any audio circuit. Simply optional?

High quality studio condenser mics, manufac- connect the wall fransformer to the \
tured in Russia and now available in the U.S. Talking Duck and press RECORD.

exclusively from Harris Allied. They may be A 15 second message may be

ugly, but they perform beautifully. And the recorded, alternating with tone.
ridiculously low price will amaze you.

AudioMetrics Modular Furniture. Completely
modular. Mix and match standard components for a
perfect design for your studio. Available in stand-up
or sit-down heights. In stock for quick delivery.

leading the broadcast industry.
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OET Chief Steers Course for Change

P continued from page 1

see it as more of an additional service
that is complementary. I think, if any-
thing, it will probably compete more with
cassette tape and compact disc than with
over-the-air broadcast. Terrestrial broad-
casters will always have the localism
advantage.”

Localism is a particular strength of AM
service and AM is perhaps the medium
most vulnerable to new technologics.
Smith said AM broadcasters should
focus on their strengths.

*“AM broadcasters are faced with some
challenges. of course, but more in terms
of quality.” he said. “FM sounds better
than AM. AM did not get stereo, in part
due to decisions made in the commis-
sion. And there are propagation condi-
tions that work both for and against the
AM broadcasters now.

“What AM broadcasters have to do. is to
look at the things that they have that work
for them. One of the things is the large gco-
graphical arca of service. I'm not saying
that they (AM broadcasters) do not have
their work cut out for them. I do not see
them fading away. I think some of them
may not make it. but most of them will.”

Setting standards

Smith is a proponent of setting stan-
dards, but with some mixed feels.

“There is a little bit of downside.” he
said.

“Every time you set a standard. if it is
(a government rule and regulation).
sometimes it is difficult to change. and
it may be difficult to allow flexibility.”

Smith also suggested that it may not
make much difference if one standard is
selected over another. “The important
thing is to pick one so that everybody
can then go ahead. and for economy of
scale and other reasons. produce a unit
that will work in Washington and Los
Angeles—wherever you might go.” he
said.

In the trenches

Smith has worked in the trenches long
enough to speak with the voice of
knowledge. He paid his dues at the
agency and carned his post through a
long and steady climb to the top.

Right out of college. Smith began his
FCC career as a field engineer in the
l.os Angeles office. He also has been
engincer in charge of the Philadelphia
ficld office, chicef of the Investigations
Branch in Washington, and. before his
current position, chief of the Field
Operations Bureau.

The OET. under Smith’s direction. is

composed of four divisions that perform
a variety of functions.

The Policy and Rules Division is what
Smith called “the expert drafter of rules

The third OET division deals with
equipment authorization. “Of all the
work the commission does. perhaps
none is more important than prevent-

We want to make sure
technology is in fact made available—
that we, the FCC, are not in the way

of its development.

and regulations that will be recom-
mended by the OET to the commission
for adoption.” The Allocations and
Standards Division works on standards.

\\‘:‘“au N
poson
S W

ing interference among this tremen-
dous multitude of RF generating
devices—not just radio transmitters,
which are fairly simple to control,”

Smith said.

The New Technology Development
Division “is our effort to push ahcad the
process of getting technology to the
marketplace as soon as possible,” he
added.

Smith looks at the OET as quite an
exciting place.

I think some people think, perhaps. or
have an image that the engincering side
of the house is there, it is necessary. but
it is not where the excitement is,” he
said.

“Actually, it is a pretty darn exciting
place. I'm just having a great time in my
second career at the FCC. I'm looking
forward to being here for awhile.™ &)

See page 39 for more
news from Radio World

agon of high costs and worry! Nothing strikes
= fear in the heart of an owner/general
— manager/chief engineer quite like the
words, ‘“the station’s off the air!™
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centralized file server with the
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stations. Let Wizard For Windows™!
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digital automation system, call:
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1-800-658-4403
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EVERY ELECTROMAGNETICRADIATION
INSTRUMENT JUST BECAME OBSOLETE.

INCLUDING OURS.

There's never been anything
like it. In fact, the new Narda
Model 8718 sets an entirely new
standard for electromagnetic
radiation measurement.

Whether you're talking about
flexibility, ease of use, informa-
tional display, functional sophisti-
cation, or cost.

As an added plus, all of your
Narda 8700 probes (both E and H)
are completely compatible.

So you're way ahead on cost.

The New Industry Standard

* Displays field readings in any
units as direct readings against
standards.

e mW/cm? *\/’m?

e WW/m? e A’/m?’
*V/m ¢ pJ/cm’®

e A/m * % of int’l
* pW/cm? standards

* Single-touch, automatic
zeroing.

e An 8718 system (instrument
lus probes) costs typically 30%
elow competition.
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For more information, call Bob
Johnson, Loral Microwave-Narda,
435 Moreland Road, Hauppauge,
NY 11788.

Tel (516) 231-1700 ext 230.
International: (516) 231-1390.
Fax:(516)231-1711.
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Keep Your AM Array in Top Condltwn

by Thomas R. McGinley

GREENBELT, Md. Digital audio
broadcasting on the AM band (AM DAB)
has posed a whole new set of questions
and concerns 0 AM broadeast engineers.
Certainly the recent mobile demonstration
of the USA Digital Radio AM DAB sys-
tem at NAB "95 in Las Vegas was almost
spectacular.,

Listening to 15 kHz stereo come out of an
AM uansmission chain and receiver was
downright breathtaking. The USADR AM
DAB signal uses almost the entire 40 kHz
AM channel and stays within the NRSC
mask. Most of the information beyond +9
kHz is digital phase modulation. We know
that bandwidth performance and phase
response across the channel will be impor-
tant in transmitting quality AM DAB. no
matter what the system.

Many of us discovered that C-QUAM and
Kahn AM stereo presented special chal-
lenges for some AM arrays when first
installed back in the carly "80s. AM DAB
will undoubtedly be even more demanding.

The biggest favor you can do for your
transmitter/antenna performance is present
a symmetrical load to the modulated PA
stage at the sidebands. For AM sterco. we
only worried about 10 kHz from carrier.
but for DAB we really need to be con-
cemed about £20 kHz. Phase rotation via
line stretching is the oldest and sull the
simplest method o allow the modulated
PA to “look™ at balanced sideband toads
so that modulation may be passed effi-
ciently to the antenna. Use the venerable
10 kHz tone test method™ to first evaluate
your modulated sideband response and
then to readjust the phase delay across the
antenna tower base tee network or com-
mon point matching tee network in the
phasor for a directional array. This simple
but tell-tale task was first described by my
friend Peter Burk of Burk Technologies
back in a 1977 wrade press article.

During your off-the-air maintenance
period (hopefully you still have one).
modulate the transmitter in a low power
mode to exactly 50 percent with a 10 kHz
sine wave. With a field intensity meter. go
out in the major lobe about a half mile.
Tune in your carrier frequency for a maxi-
mum reading and set the field strength to
full scale 100 percent with the range and
gain controls. Then tune in cach sideband
at £10 kHz and carefully note each recov-
ered field strength reading. Don’t change
the gain control or worry about calibra-
tion. A perfect bandpass response would
produce a relative field of 25 percent at
each 10 kHz point. If your system passes
25 +1.0 at each sideband. any additional
improvement will be insignificant. Try
modulating with 15 kHz if your transmit-
ter will do it and note the results. Twenty-
kHz tests will probably not be possible.
unless you defeat rolloft ¢ircuits in the
audio and modulator sections. You proba-
bly shouldn’t attempt this with high level
plate modulated transmitters! Obviously
these tests go much easier with two engt-
neers equipped with handheld radios.

If your results show significant departure
from the 25 percent ideal values, your
antenna system is likely the culprit and is

distorting the sideband response. which
means distorted audio and loss of high fre-
quencey response in recervers. The next
step is to employ the hine stretching
mancuver at the ATU or CP matching net-
work. What you are doing here is reposi-
toning the impedance window through
which the modulated PA stage looks. All
reactive elements downstream from the PA
will shift the phase or the position of the
window. The goal is to position the carrier
in the middle of the window so that both
the upper and lower sidebands will receive
equal amounts of modulated power.

Phase rotation involves changing the
phase shift across the network while main-
taining the required impedance match. [tis
casily accomplished with a full range tee
network with an OIB in-line impedance
bridge monitoring the input. Change the
coil tap on the output arn® of the network
no more than one turn at a time. and then
reset the required resistance match (usual-
ly 50 ohms) with the shunt coil tap and the
reactance match (usually G ohms) with the
input or line side coil tap. Each time you
move the phase and reset the network for
proper match. do the 10 kHz tone test and

have the field engineer relay the results. If

the sideband values are moving towards

25 percent. you are going in the right
direction. If not. move the output arm net-
work tap the other way. reset and retest.
The goal is to pull both sideband response
components as close to 25 percent as pos-
sible. I you run out of range with the net-
work installed. you will have to recontig-
ure it for less or more delay and perhaps
change it from a lagging design to a lead-
ing design. Consult the NAB Engincering
Handbook or other appropriate text for
assistance.

With simple nondirectional antennas at
least 80 degrees tall and higher. you may
find this procedure will have little impact on
the 10 kHz tone performance. You may
need to do 15 kHz or even 20 kHz tests to
see significant changes. unless the matching
network was not set up properly to begin
with or it provided excessive phase delay
beyond about 120 degrees. For wide-spaced
and most paralielogram directional arrays.
the results should still be reasonable. but
you should find some improvement is avail-
able. The real “stinker™ arrays out there
which will probably have lots of room for
improvement include the close-spaced
designs (elements less than 90 degrees
apart) and the in-line “end fire™ designs

continued on page 13 p

FM Panel Antennas

FM PENETRATOR

It's NoAccident...

WE'RE THE BEST

Antennas

BY DESIGN

Custom

s - -
Uirectional Matterns

Slot Antennas

FM Bandpass
Combiners & Filters

THE PENETRATOR SERIES

‘The Industry Standard for Quality and Performance”
Excellent VSWR and Bandwidth

Factory Tuned on a Similar Tower
Rugged Mechanical Construction

DC Grounded at Every Bay for
Maximum Lightning Protection

FCC Directionalization

Multi-channel Operation Available
Various Power Levels Available

TV Channel
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When You Want More Than Just An Antenna

TV Intermod Filters

JAMPROANTENNAS, INC.

P.O. Box 292880

Sacramento, CA95829 USA
Phone (916)383-1177
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JAMPRO RF SYSTEMS., INC,
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Sacramento, CA95829 USA
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3CX15,000A7
3CX15,000A3
3CX15,000H3
, 3CX10,000H3
3CX10,000A7
3CX3000F7/8162
3CX3000A7
| 3CX2500H3
3CX2500F3/8251
3CX2500A3/8161
4CX15,000A/8281
4CX10,000D/8171
4CX5000A/8170
4CX3500A
4CX1600B
4CX1500A
4CX800A |
4CX400A
4CX350AC
4X350A/8321
4CX250R/7580W
4CX250BT
4CX250BC/8957
4CX250B/7203
4X150A/7034 ,
5CX1500B
5CX1500A ’
YC130/9019
8560AS |
811A
833A
833C

dJudy

- Watch this list grow.

- Manufactured in Russia's
largest power tube factory.

. Generous® warranty based
on high quality.

. Honest prices based on
quality at low cost.

. Shipment from USA stock.

Svetlana

ELECTRON DEVICES

Broadcasters
Call: 800-239-6900
FAX: 205-880-8077

OEMs, Distributors,
Volume Purchasers
Call: 415-233-0429
FAX: 415-233-0439
1-800-578-3852
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CHOICE OF RF
ENGINEERS FROM
COAST TO COAST
FOR YOUR AM
NTENNA SYSTEMS
OR
COMPONENTS

KINTRONIC

LABS, INC.
WE NOW ACCEPT VISA,
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Integration Key Word
in Telco Technology

WASHINGTON If this year’'s NAB
convention was abuzz with digital. it was
in large part due to the wealth of new
boxes available to help move audio digi-
tally from point A to point B. The new
designs focus on integration and func-
tion.

Whether as a stand-alone product. or
part of a larger system. the transportation

POTS or ISDN. Comrex Corp. recently
introduced the Codec Buddy. a complete
four-input mixer. analog or ISDN IFB
mixing and headphone DA system. It is
designed 1o support the “codec™ market.
the unit’s features make it useful in any
remote application.

With some technical planning ahead.
you could take the Codec Buddy and

facing 2 x 3.5 kHz IFB, telephone or
intercom systems over ISDN lines via a
single B-channel and the data port.

By far ISDN products number the most
new products for telephone use.

RE America. Telos. APT and others
unveiled new products this year for usc
on multiple BRI-circuits or the next lev-
el. ISDN-PRI. Primary Rate Interface.
The PRI service level brings multipte
ISDN (11-24) circuits to your location
over a single T1 type circuit. When used
with the appropriate terminal adaptor
(T-A) and call management system.
multiple ISDN lines and ISDN-PRI
allow rapid connectivity and control
over multiple audio feeds and destina-
tions at standard or

-
s
-
.
-
.
o~
»

greater  bandwidth
than possible with a
single BRI-service
channel.

Using multiple ISDN
lines  requires an
inverse-multiplexer to
assign portions of the
data to each ISDN linc.

Telos Zephyr

The itnverse mux

MASTER CARD
MULTIPLEXED _{,-v‘&:
ANTENNA y

#  FOLDED
#  MONOPOLES

=i — LT ek S AT, et T — ~

DIRECTIONAL ANTENNA
PHASING SYSTEM

WHMAL-AM RADIO

CAP CITIES/ABC

| WASHINGTON, DC
1 h N

:

‘f *BROADBAND ANTENNA
| TUNING UNITS
| *DIRECTIONAL ANTENNA
" PHASING AND MATCHING
. SYSTEMS
*MULTIPLEXED ANTENNA
SYSTEMS
*FOLDED MONOPOLE KITS .
' sTRANSMITTER COMBINERS |
| *DUMMY LOADS (CONVECTION |
| COOLED UP TO 20 KW + MOD.) |
| *FIXED AND VARIABLE
INDUCTORS
*RF CONTACTORS
(SPDT & DPDT)
*CUSTOM SWITCHING
SYSTEMS & CONTROLLERS

KINTRONIC LABORATORIES INC.
P.0. BOX 845
BRISTOL, TENNESSEE 37621-0845
PHONE: 615-878-3141/FAX: 615-878-4224
INTERNET: KINTRONICS @DELPHIL.COM
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of audio over telephone lines has been
making a splash lately. From announce-
ments by the regional Bell operating
companies (RBOCS) rolling out ISDN
across the United States to smaller. more
utile products being developed and intro-
duced at broadcast trades shows. the
manufacturers and users of this equip-
ment are making headlines.

Easy to use

Plain Old Telephone System (POTS)
boxes are still a broadeaster’s best friend.
A particularly neat and cost eftective item
for solving studio telephone problems is
available from Gentner Communications.
Appealing to both the broadcast studio
and the teleconferencing market. the
Gentner digital TeleHybrid series. includ-
ing the THI00 and THI20. offers a liter-
ally one-button. nothing to adjust. no
more product to purchase for connecting
audio equipment to phone lines.

The TeleHybrid can be used with almost
any business telephone system and its
features including conferencing (if your
system has it). With the TH series. you
connect the unit in series with the hand-
set of your phone, connect audio in/out
via the XLR type plugs. place the handset
on the sensor pad. and voild. There are
some adjustments upon initial installa-
tion.

Broadcasters on the road can now turn a
number of new products optimized for
getting audio back to a studio from a
field reporter’s laptop. From Seattle’s
Audion Laboratories comes the
VoxPro/FX. a PowerBook version of its
on-air studio telephone recorder. This
provides a laptop version of the compa-
ny’s workstation and is optimized for
field news gathering.

Scott Studios now offers a telephone
recorder software package tor its line of
workstations.

CCS Audio Products is offering a POTS
product that uses MUSICAM HQ. a pro-
prictary version of ISO/MPEG Layer 11
The CCS FieldFone is the world's first
digital audio codec for POTS. This unit
allows bi-directional 7.5k audio via a
regular telephone line. The FieldFone
incorporates all the mixing. cueing and
other features necessary for remote pro-
duction.

There are several specialty products that
can serve your facility—whether you use

your 64k ISDN gcar anywhere in the
world using the Global Phone 3000
from Glocom of Bethesda, Md. The
Global Phone is a totable satellite
phone that provides digital connectivi-
ty via the INMARSAT-B satellite sys-
tem.

Henry Engincering now offers the

(IMUX) is typically an
integral part of either the terminal adap-
tor or the codec. Telos Systems recently
upgraded its popular Zephyr ISDN trans-
ceiver by adding ISO/MPEG Layer 11
and an internal NT-1. The Zephyr already
supports G.722 and Layer II in mono
and stereo formats. Telos plans to begin
shipping these upgrades later this year.

CCS Prima 120

Telestor line of products. Doing just what
the name says. the Telestor will answer a
ringing line and record the incoming
audio for later retrieval. Featuring one to
five minutes of storage. the unit can
replace your coupler. tone decoder. cart
machine and their requisite space.

Phone interfacing

I-K AUDIO offers several telephone
interface products including its new
Remote Mix C+. The Remote Mix
includes mic. line. IFB and dialing func-
tions in a small, battery-powered package
for use with POTS or Cellular RJ-11
adaptors.

AEV is now sctling the UMR 6200
portable telephone reporter unit here in
the United States. Featuring six mic/line
inputs with EQ and phantom supply. two
output busses. telephone hybrid, tone
oscillator, recording and IFB/ monitoring
systems. this is a versatile 25 pound
portable studio with internal battery or
AC supply.

From the United Kingdom. Systembase
Limited is now selling the RG70 two-to-
four wire converter that allows for inter-

This will be the first fully-integrated
stereo ISDN product with bi-directional
codees, T-A and NT-1 all built in.

Comrex Corp. offers the DXR.1 (rack
mount) and DXP.1 (portable) upgrade
product of its popular G.722 coding
series of codecs. The X.1 upgrade pro-
vides 15 kHz mono audio via both B-
channels of a single ISDN or Switched
56 line. The units must be used with a T-
A that provides bonding and an IMUX.
Such units include the AdTran 1SU-128
and similar products from UDS/Motorola
and INC.

Music applications

For music applications. Comrex offers
the Musicline DX200 series of sterco
codees featuring ISO/MPEG Layer 1. an
internal IMUX and three sample rates for
$3.000 per unit.

CCS’s new line of CDQ PRIMA codecs
offer a variety of choices. Unique to these
five units are an extensive internal array of
diagnostic. automation and logic interfac-
ing options including spectrum analyzers.
silence sensing. triggerable routines. multi-

continued on page 14 P
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Keep Up with Your Array

P continued from page 11

with the major lobe directed in-line with the
towers and deep forward nulls off the side.
Such arrays will typically have a higher
RSS/RMS ratio greater than about 1.5.
Find those numbers on your license and
divide to compute the ratio, which is a bell-
wether indicator of array design efticiency
and bandwidth performance capabilities.

Many of the older three-, four- and five-
tower in-lines have RSS/RMS ratios
above 2.5, which present a much more
difficult challenge.

It is probable that with many such arrays,
you will not be able to get the sidebands to
move together or come anywhere near 25
percent as you are performing the 10 kHz
tone test. To really fix this problem, a
complete redesign of the power divider.
and the branching and phasing scheme of
the system may be necessary. This is best
performed by a competent consultant who
specializes in AM antenna systems (there
are only a few really good ones left). They
use a computer-assisted technique known
as nodal analysis to look at the bandwidth
performance of every network or node
along the path from phasor power divider
to every tower base in the system. Phase
delays and optimized networks, including
equalizers are designed to yield the best
overall system bandwidth response.

If you do not have the budget to hire
such expertise to redesign and rebuild
your entire system, there is another
approach which will likely yield signifi-
cant improvements but it will take some
time and effort on your part as chief engi-
neer. If you understand RF network
design, are comfortable working with an
OIB in-line bridge, have a decent stock of
spare parts on hand, and have a helper,
you could save a ton of money and wind
up a hero to the general manager. I call
this “Do-it-yourself-broadbanding” and
assumes that you are going to leave the
operating parameters as licensed. To go
into detail regarding this approach is
beyond the scope of this article. however,
1 will highlight the basics.

The first step is to analyze the phasing
system schematic. Identify the high power
tower. Add up all the phase shifts in the
feed to this tower from the output of the
common point network to the tower base,
including the power divider and phase
shifter, if any, plus the transmission line
delay and ATU network delay. If none of
this information is available on the
schematic or its accuracy is questionable,
you should determine it by actual mea-
surements. Measure the actual power dis-
tribution to each tower using an OIB and
Ohms law. Network phase shifts will have
to be determined by reactance arm mea-
surments with the OIB. or an accurate
LCR multimeter. Transmission lines may
have to be measured for actual phase
delay, using an accurate RF signal genera-
tor and oscilloscope.

We want to employ what is known as
*quadrature phasing,” a technique that
typically provides an optimized phasing
scheme for best bandwidth performance
of the array. The total added phase shifts
here should be 90 degrees or an odd multi-
ple thereof (+/-90,-270, -450, etc.). The
rest of the branch phase shifts to the other
towers will then have to be designed
around this quadrature phasing of the high
power tower to make the array work with
original operating parameters. Also be
sure your design uses a modern power

divider. Unequal resistive tee network
dividers to higher power towers and basic
Ohms law shunt dividers for low power
towers are favored by most consultants. If
possible, the highest power tower should
have no phasor network. The old push-
pull tank dividers with the grounded cen-
ter-tap are real bandwidth killers and
should be updated.

If you are very lucky your existing
design incorporates at least something
within 30 degrees of quadrature phasing to
the high power tower. If not, you should
probably consider redesigning all the
branch phase networks and retuning the
entire array. The rest of the job is really
quite straight-forward. Match each ATU to

FOCUS ON TRANSMISSION
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50 + jO with the OIB, starting with the
high power tower first, and working your
way down to the lowest power tower. Do
this task with a knowledgeable helper at
the base as you work the phasor. Maintain
pattern parameters each time a network
tap is moved in the matching process.
Don’t worry if low power towers, espe-
cially “ambivalent™ tower bases near zero
ohms are not well matched. Just be sure
they do not significantly change the com-
mon point match when momentarily dis-
connected from the phasor power divider.

The other necessity in such an effort is to
use networks with phase delays between
about 45 and 90 degrees and to pick net-
work component values so that each reac-
tance arm of each network is composed of
nearly “pure” reactance, i.e. very little
*“trim” coil is active when used in series
with a capacitor to tune the arm.

If you really want to go further in achieve-
ing as flat a bandpass as possible, you will
likely have to include the use of equalizer
networks or “inverse-slope” reactance arm
treatments to the high current networks in
the array.

After you have accomplished all of this,
rerun the 10 kHz tone test and phase rotate .
the common point to reset the 10 kHz
sideband values each closer to 25 percent.
The improvements may very likely be dra-
matic with the more poorly designed and
misadjusted arrays. We pulled a five-tower
in-line out of the mud a few years ago
using precisely the foregoing techniques.
Before doing anything, the +10 kHz tone
test values measured nine and 14. When
we finished, they measured 22 and 25.
The program director and general manag-
er were ecstatic. AM DAB will no doubt
like it better as well.

Small, Reliable, and
Runs Nearly Forever

OK, so it may not be
quite as familiar to you as
that other shape, but
Continental's 814H 1 kW
FM broadcast transmitter
delivers surprisingly pow-
erful performance for
such a small package.

Only about the size of
your average four-drawer
file cabinet, the complete-
ly self-contained 814H
features continuously
adjustable power from
150 to 1000 watts*, solid-
state electronics, digital
modulation indicator, and
superior audio perfor-
mance. And of course,

814H 1 kW FM Transmitter

Continental’s quality
design and construction
means years of trouble-
free operation in all
types of environments.
Plus, in the unlikely
event your 814H needs
repair, Continental’s
team of trained profes-
sional technicians is
available 24 hours a day.

Even the other little guy
couldn’t say that!

Call 800-733-5011

* Using the power output
of a Continental 802B

exciter.
4.95.101

For nearly 50 years, Continental Electronics has provided excellence in broadcast
transmission products worldwide. Refuse to compromise... call Continental first!

 Continental Electronics Cosporation

(_V) RO. BOX 270878 ¢ DALLAS, TEXAS 752270879 » 214-381-7161 * FAX 214-381-4948
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X-Ray Your Signal from the Sky

by Bob Rusk

SEASIDE, Ore. [t is an enginecer’s
worst nightmare: the antenna that has
slowly been degrading over the years and
lost an element during a severe storm last
winter has just been replaced. You are
sure the station’s signal is finally going to
be back to full strength. You power up
and anticipate how much better the cov-
erage will be, then hop into the truck and
drive around town monitoring the sta-
tion—and quickly hear that the signal is
weaker than ever.

As frustrating as that would be, take
comfort in knowing that this scenario is
not uncommon, and there is an effective
remedy—FM antenna pattern measure-
ment from the air.

Akin to an X-ray

Aerial measurement is akin to taking an
X-ray of a station’s signal. according to
Stephen McNamara, president of Little
Rock. Ark.-based Stephens Communi-
cations.

“That's cxactly what it is.” says

visible. If all of a sudden you could see
the RF coming off the antenna. that's
what you would see.”

McNamara has been flying patterns
since 1983, combining the ficlds of engi-
neering. aviation and computer imaging.
Once imaged, a station’s signal can be
displayed on a computer screen and
printed on graph paper.

McNamara adds that it is not the theo-
retical signal which is measured, but the
actual signal that is transmitted from the
antenna site. including both horizontal
and vertical patterns.

“You're able to look at the energy actu-
ally coming off the antenna and then can
come up with the coverage area,”
explains McNamara. “That’s why you
have to do it in an airplane (although
others in this ficld use a helicopter).,
because you get above all the ground
clutter. You get away from the fences
and moving vehicles™ that interfere with
the signal.

Rating performance
Tom Becker (who favors using a heli-

McNamara. “It's making the invisible

copter). owner of Air

Lightning Strikes Can
Wreak Havoc on Radio

by W.C. Alexander

DALLAS It seems that every few years, the subject of lightning protection
comes up, particularly this time of year. The topic is timely and relevant. and in
this day and age of solid state transmitters and digital everything else (including
transmitters), bolts from the blue are more troublesome than ever.

A lot of stations have spent fortunes to keep lightning out of transmitter equip-

- ment. A lot of stations have spent even more cleaning up after lightning has blown

their equipment to pieces. Good lightning protection is a lot like crime prevention.
At'is much better to keep the burglar out in the first place than to go through the

- hassle of the insurance claim afier he or she has cleaned you out.
~ Lightning strikes enter the transmitter plant via the antenna, tower structure, pow-
~er lines, phone lines and through inductive coupling to inter-device wiring. How

often strikes occur depends upon several things, including local topography. tower
height, proximity and height of other towers and structures and incoming power

~ line routing.
. RF power amplifier circuits arc particularly vulnerable because they are more-or-
~ less directly coupled to the outside world via the transmission line(s) and anten-

~na(s). Rectifiers and other power supply components are likewise vulnerable
~ because they are tied to the incoming AC power service.

Before we get into specifics, let’s consider the types and incidence of lightning
‘strikes.

Weather lesson

As a rule, most thunderstorms that produce cloud-to-ground lightning are local-
ized and short in duration, caused by convection (rising air due to localized heat-
ing).

The fortunately less-common air-mass type storms, on the other hand, are caused

~ by frontal boundaries of warm, moist air meeting cold air. These storms can cover

- a large area and persist for some time.

There are maps published by the National Weather Service showing the incidence

of electrical storms for the various parts of the U.S. The region from Florida and
across the southern states is the hottest arca. Central Florida typically has 37
strikes per square mile annually. ;

Consider that a tower structure of / feet in height shields an area of about 9rh?

e feet, a radius of three times the tower height. That means that a 500-foot
tower will shield an area of more than 1/4 square mile. In an area where there are
100 days with thunderstorms each year, a 500-foot tower may be struck nine times
a year if air mass type storms are predominant, or only once in a year if conveclive
Slorms are more common.

The main stroke of a lightning strike consists of a quick rise and almost exponen-
tial decay of current that is from a high impedance source made up of a long
length of ionized air. It has been presumed that the inductance of the air path is
responsible for the rate of rise of the current, and the resistance for the peak value
and rate of decay.

continued on page 16 p

Systems

Technologics in Dallas, who has been
doing aerial measurements since 1984,
adds. “There is no other way to truly
measure the performance of the antenna
system. Doing it on the ground gives you
very misleading data.

“An antenna might be mounted on the
leg of a 2.000-foot high tower, just below
the top. The antenna system might be 100
feet long. The center of it—the 50-foot
point—is the center of radiation, the alti-
tude at which the pattern of the antenna is
usually measured.”

In instances where a station puts up a
new antenna yet receives inferior cover-
age to the old one. mounting is usually
the problem. according to Becker.

“We can measure a pattern and then
suggest to move a lobe that might not be
right on.” he says. “While in the air, we
can continually monitor the antenna
while a crew is on the tower literally
swinging the antenna in real time as
we're measuring it.

“As we orbit the tower. maybe a quar-
ter-mile from the stick. the station’s crew
can make a temporary move. tighten the
bolts, and we'll make a couple more
loops around and determine just how it’s
working at that position. We'll do per-
haps six or cight discrete positions of the
antenna.” continues Becker. “collecting
rough data for cach position. From that
we can select the position of the antenna
that works best.”

Good for tweaking

In cases where the antenna has not been
damaged yet coverage isn’t what it
should be. simply moving its position on
the tower can result in increased cover-
age.

Says McNamara. “I've had clients say.
I'm a 50.000-watt station. There’s a
bunch of 50,000 watters in town.
Everybody's got a great signal but me. |
don”tunderstand why.™

“We'll go out and discover the station
has a big hole going over the town.”
McNamara continues. “Anytime you put
a piece of steel up to hold your antenna.
it’s going to distort the pattern. Usually
it's just a matter of moving the antenna,
and the coverage is perfect.”

MeNamara stresses that even if a station’s
signal 1s fine. acrial measurement can still
prove benceficial. As an example. he cites
one country station that used his service.

“The station said. “Our signal is fine.
The coverage is great. We just want to
know where the signal is going.”™ recalls
McNamara. “But more importantly. if the
antenna were to get hit by lightning or
the transmission lines burnt up. the sta-
tion would know what kind of signal they
used to have.”

While acrial measurement is the ideal
way to track an FM station’s signal, it is
not practical measuring an AM signal
from the air. because AM is transmitted
on ground wave.

Most of the stations that use acrial mea-
surement are in major markets. where an
optimum signal could translate into better
ratings.

“Those stations are looking for an
cdge.” says Beceker, “They have the
best hardware. the latest state of the art
digital equipment. and yet might con-
sistently be number two or three.
Investigating the antenna and optimiz-
g it might be the thing that puts them
over the top.”

Telco
Technology

P continued from page 12

“virtual control lines™ for remote
operation of one unit from another.

Intraplex joined the codec fray with its
recent unveiling of the ISO/MPEG
Layer II codec module for its T-1 main-
frame and an ISDN offering. the Series
4400 Codec. Incorporating Layer 11
and G.722 codecs with T-A. bonding
and single stroke call setup. the Series
4400 is small, lightweight and offers
7.5k-20k bi-directional audio,

RE America has upgraded its 60
series codecs. which adds G.722
coding,

Nagra/Kudelski is offering the Nagra
ARES-C. a portable stereo/mono
newsgathering system, similar in size
and construction to other Nagra prod-
ucts. The ARES includes an ISDN T-A,
POTS jack. RS-422 control, the usual
Nagra assortment of audio mixing and
control features. analog and AES/EBU
/0. an internal editor utilizing edit
decision tists (EDL) and PCMCIA
flash memory cards for data storage.

Among the first to fully integrate
ISDN-BRI-, PRI- and PC-based.
user configurable workstations for
audio and text delivery is Digital
Courier International. Unlike some
products that provide primarily uni-
directional delivery the DCI system
allows stations. production houses
and advertisers to exchange materi-
als in MPEG/II compressed form on
a per-call basis via the provided
internal codec and ISDN T-A.

The advertiser or production house
uploads. via ISDN-BRI. its product to
the DCI service bureau. DCI then
redistributes the material via ISDN-
PRI to similar BRI-cquipped termi-
nals at cach station. A station may edit
the audio and copy. then resend the
material to sister or duopoly stations.
The audio remains in digital form
throughout the process.

Telos Systems has added the
ZephyrNet to its line of products.
Zephyrnet is a PC-based audio
switching and call management sys-
tem. Basced upon the Zephyr trans-
ceiver. the ZephyrNet may receive
remote or local audio/data for redis-
tribution to other Zephyr-cquipped
sites via either ISDN-BRI or SW-
56.

Dolby Laboratories is making avail-
able its DOLBY FAX product. Using
Dolby’s AC-2 coding (existing
DP502/501 product line) a PC or
Palmtop controller and its own T-A.
the DolbyFax can transmit non real-
time audio. video. CPU data or Group
IV taxes over two ISDN-2 lines.

APT is offering WORLDNET. which
uses the new MCE/MCD 800 series
codee to transimt up to cight channels
of audio over ISDN. SW-56. fractional
(E-1yor full (T-1) digital circuits using
apt-X coding. Additional products
allow for remote machine control via
the data ISDN auxiliary channel
(Model RMC240): a lightweight.
portable. “reporter terminal” incorpo-
rating an internal T-A with IMUX for
transmission of a reporter’s audio and
computer data (DRT-128).
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Crysial Clear Digital Audio

fter you’ve built over eight
4 thousand codecs, what do

you do for an encore?

Introducing the CDQPrima Series, our
third generation family of five codecs
built with one goal in mind—to give
you the most advanced

communications tool in the world.

With ISDN rapidly becoming

available everywhere, line charges

dropping and new standards emerging.

vou need a full bandwidth codec that
can grow with you and not leave you
stranded. And growing is what

©DQPrima does best.
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We've elimirated obsolescence from

CDQPrima. Every CDQPrima model

can be upgraded directly over the
ISDN line, so changing chips when
standards come and go is a thing of the
past. And our modular construction

makes hardware upgrades a snap.

CDQPrima gives you full 20 kKHz bi-
directional stereo, plus ancillary data
and SMPTE time code. World
standard MUSICAM® and G.722
audio, with connectivity to over ten
thousand codecs worldwide. And
built-in ISDN terminal adapters with

internal bonding to take you all the
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CDQPrima Model 120 shown

Five of the bes
P R 1 [
cooecs in the worlo

way to astounding 384 kbps audio

quality.

CDQPrima lets you program each unit
for automatic functions and instant
networking with no external
hardware. And with five models to
choose from, there’s a CDQPrima to fit

your budget.

We've got lots more to tell you about
the new CDQPrima. Call us, or your
authorized CCS dealer for details,
and be ready for tomorrow with the

best codec in the world today.

Z Auare Products
= Crystal Clear Digi:al Audio

670 North Beers Street, Building 4, Holmdel, New Jersey 07733 USA Phone: (908)739-5600 Fax: (908)739-1818
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Protect from Lightning

P continued from page 12

An average lightning strike pulse has a
peak amplitude of 20,000 amps lasting 40
microseconds. This is based upon the
median value of gathered empirical data.
The rise time of a typical strike pulse is
about 5 microseconds to peak amplitude.

Protection points :
A lightning strike is a discharge from a
cloud into the semi-infinite reservoir of
electrons which is commonly known as
“ground.” “True ground” is an elusive con-
nection at the earth’s surface. Practical
ground connections range from a few ohms
to several hundred ohms to “true ground.”
Assume that a typical strike occurs to a

PHASETER IVC.

PHONE: (215) 536—6648
FAX: (215) 536-7180

CUSTOM MANUFACTURED:
ANTENNA PHASING SYSTEMS
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grounded tower. If the resistance between
the tower’s ground connection is 50 ohms
and the stroke current pulse is 20,000 amps,
the potential across the ground connection
would be one million peak volts. If there
are remote grounds also connected to the
tower (such as transmission lines connected
to grounded transmitters), the discharge
current will be proportionately distributed
among all the parallel paths to ground.

Obviously, then, the first and most
important principle is to provide the very
best, lowest impedance local ground at the
tower. A ring of driven ground rods may
be the best way to achieve such a local
ground. Do not assume that a buried radial
or mat ground system provides a good
earth ground. Such a system may have a
high capacitance to “true ground™ and be
ineffective as a local ground, even if it
works well as an RF ground.

No matter how good the local ground is,
some portion of the discharge current will
flow through the transmission line outer
conductor to the remote ground(s). This
will induce a high voltage between the
inner and outer conductors of the coaxial
cable at the transmitter end of the line.
This must be met with spark gap or gas
discharge devices, but the first concern is
the path the current actually takes en route
to remote grounds.

The second principle, then, is to prevent
the current from flowing through the
transmitter equipment itself. Have a clear
knowledge and understanding of all the
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possible remote ground paths. These will
consist of the local ground, the incoming
AC supply, audio cables and remote con-
trol cables. A careful arrangement of the
ground connections within the transmitter
plant is essential.

Give each path between the tower and
ground a solid connection directly to a sin-
gle point, referred to as the “station refer-
ence ground point.” This, in turn, is con-
nected via short and heavy conductors to
the ground post of surge protectors con-
nected to all incoming AC supply, audio,
control and metering cables. Between the
connection point of each path to the refer-
ence ground point and the individual
pieces of equipment, some inductance
should be provided to resist the flow of
the fast rise-time energy along that path.
This forms essentially a low-pass filter
betweern the tower and the equipment.

Installation
Surge protectors

Each conductor of all cables entering or
leaving the transmitter building should be
bypassed to the station reference ground
point with the proper type of surge arrestor.
Surge protectors on the AC line should be
capable of shunting up to 20.000 amps for
100 microseconds without deterioration.
Protectors across remote cabling and
phone lines can carry lower ratings due (o
smatller cable sizes and their corresponding
higher impedances. Varistor type elements
or back-to-back zener diodes can often be
used for such bypassing.

Ferrite chokes
Ferrite beads, toroids and cylinders
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threaded over the cables connecting to
transmitter equipment effectively raise the
impedance of the current path along those
conductors to fast rise-time pulses. Even
the coaxial transmission line inner and
outer conductors should be passed through
such cylinders or toroids, unless the coax
diameter exceeds two inches, where it is
permissible to omit them.

Surge protectors across
transmitter terminals

An air gap and a gas tube protector
should be provided across the transmitter
RF output terminals. The air gap provides
a very high current shunt element, while
the gas discharge device has a specific
breakdown voltage.

ATU spark gap

A supplemental air spark gap should be
provided at the ATU output. This gap can
be smaller and less rugged than the large
ball gap at the tower base. Horn-type gaps
are perfectly acceptable here. The gap
should be selected so that normal modu-
lated RF voltage will never jump across.
In cases where the tower is not DC-
grounded by a tuning unit component, a
static drain choke should be installed
across the supplemental spark gap.

Antenna feed wire

A quick and easy way to reduce lightning
current flowing into the ATU is to wind
the antenna feed wire into a two- or three-
turn coil en route to the tower. This will
provide a series inductance that resists the
fast rise-time lightning energy. The output
leg of the ATU network should be adjust-
ed to compensate for the additional series
inductance at the station’s operating fre-
quency.

Ball gap across base insulator

For base insulated towers, the first line of
defense is the ball gap at the tower base.
The spacing should be adjusted as with the
ATU spark gap, and the balls should be
separated horizontally rather than vertical-
ly. to keep water drops from reducing the
effective spacing.

Tower local ground

A minimum of four ground rods in a ring
about the tower base driven below the
frost level into the water table is necessary
to achieve a good local tower ground as
discussed above.

Ounce of prevention

As 1 already stated, much more has proba-
bly been spent over the years fixing light-
ning-damaged equipment than has been
spent on lightning protection. Surge protec-
tors are not cheap—a series/shunt 200-amp
240-volt three-phase AC line protector can
cost about $8,000. If you consider that it
will be protecting well over $100,000
worth of transmitter equipment, though.
this becomes much easier to swallow.

Knock on wood. but we seldom have any
lightning-induced damage to any of our
fifteen transmitter plants. Most have had
no damage in years, and others that used
to be prone to damage have taken no fur-
ther damage since the principles outlined
here were implemented.

If lightning is a problem at your transmit-
ter site, consider these principles. It is like-
ly that you can make a big difference
without spending a fortune.

ooo
Cris Alexander is director of engineering

for Crawford Broadcasting. He can be

reached at Box 561307, Dallas, Texus
75356.
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Shaped Probes Ease RFR Compliance

by John Bisset

SPRINGFIELD, Va. Over the past
several years, all types of radio transmit-
ting facilities have moved to co-located
transmitting sites. In many cases, this
grouping of radio and broadcast trans-
mitting antennas has been the result of
zoning ordinances. In other situations, a
superior coverage may be obtained from
one specific location. Whatever the rea-
son, more services are locating their
antennas on the same tower or on a sin-
gle rooftop.

With the explosive growth of wireless
communications—cellular, paging, PCN,
and soon wireless cable determining
compliance in a multisignal transmitting
environment can seem overwhelming to
the site manager.

True RMS detection

If measurements are to be made, and
an RFR survey conducted, it is impor-
tant that the survey instrument provide

Figure 2.
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true RMS detection, or the readings
will be over stated. This becomes even
more important when one considers
that the Maximum Permissible
Exposure (MPE) of the major stan-
dards, such as IEEE C95.1-1991, vary
by 20 dB over the communications
bands (see Figure 1).

If the measured value is below the most
restrictive level, which normally occurs
in the 30 to 300 MHz band, then a true
RMS measurement from a traditional
“flat response” probe will provide all the
information that is required. However. if
the measured value is greater than this
limit, the site or a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>