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Catch you
in Vegas

NAB Show continues
to grow its way back

f you spot me roaming the
booths or sessions at the
centennial NAB Show, be sure
to grab me to say hello.

That also goes for the NUG@
NAB Radio Technology Forum,
hosted by Nautel at the Flamingo on
Sunday morning April 16.

The good folks at Nautel have once
again invited me to help kick off their
NUG meeting with a presentation
previewing the themes and products
of the convention. The company reliably puts on a program
of industry tech experts, suppliers and Nautel's own
personnel, discussing transmission best practices and
sharing technology tips.

Sign up at www.nautel.com/nab/nug-registration/. The
event is free, and it's not just for Nautel users; anyone
in the industry who is passionate about transmission
is welcome.

This issue of Radio World includes a sampling of
technology topics to be discussed at the NAB's Broadcast
Engineering and IT Conference. The tech sessions will
be held this year in the new West Hall, home to a newly
anointed Broadcast District. And West is also where you'll
now find a preponderance of radio-related exhibitors
(though other halls, notably Central, include familiar
names too).

I'm expecting more people will attend the convention
than last year, as the spring event continues to work its
way back from the pandemic. | hope to see you there. In
our next issue, watch for our feature on Mike Cooney, the
2023 recipient of the NAB Radio Engineering Achievement
Award. I

McLane
Editor in Chief

'
The NUG@NAB;s also a good place for comradeship.
Stephen Lockwood, Cindy Hutter Cavell, Gary Cavell
and John George chatted last year.
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Newswatch
— |
=8 Newswalch Groups Differ on Ownership Caps
Townsquare Media, Connoisseur Media and Midwest In each of the largest Nielsen markets, a licensee can own
Communications believe that the FCC's decades-old local up to eight radio stations, but a subcap limits a licensee to
ownership rules hinder the ability of broadcasters to compete | owning no more than five in either the AM or FM serviceina
for audience and advertisers. They've asked the FCC to do given market.
away with subcaps in all but the largest markets. iHeart is asking the commission to eliminate all ownership
By contrast, iHeartMedia recommends a “targeted, limits on AM stations but retain the current local ownership
moderate approach.” It worries that a proposal from the NAB | restrictions on FMs. “This moderate, targeted reform would
— to abolish AM caps entirely and raise FM limits — “could help ensure that AM radio stations continue to provide the
exacerbate the competitive disadvantage experienced by AM indispensable public interest services upon which tens of
radio stations relative to FM radio stations.” millions of American consumers rely,” the big company
Comments by these companies came as the commission told the FCC.
conducts its latest review of media ownership rules, Townsquare, Connoisseur and Midwest, filing jointly,
even though, as we've reported, it still hasn't finished the argue that OTA broadcasters need the ability to form larger
previous one. local clusters. “Only by increasing their reach in their local
In a quadrennial review, the commission is supposed to markets can local broadcasters be able to keep up with
assess whether its rules continue to serve the public interest changing audience attitudes and compete with big tech for
in light of the current media marketplace. advertising dollars.
For radio, at the center of discussion is whether the FCC “It is time to move away from the 1996 rules designed
will keep its rules or raise the limits on how many stations a for a market and audience that looked and behaved very
broadcaster can own in a market. differently.” D
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The 2024 Ford
Mustang will
not have AM
radio reception
capability.

Radio in Cars

Ford and Volvo are
dropping AM from cars

Letters from other companies to Markey present a worrisome outlook for AM

t's becoming clear that AM
broadcast reception is under
mortal assault in the United
States — and not justin
electric vehicles.

In mid-March, news broke
that the 2024 version of the popular
Ford Mustang will not include AM
reception. Then a Ford spokesperson
told news site Ars Technica that Ford
drivers will still be able to access
AM stations via internet “as we
remove amplitude modulation — the
definition of AM in this case — from
most new and updated models we
bring to market.”

The Ford news broke shortly after
Sen. Ed Markey released letters he
received from major carmakers
about their intentions for AM radio.

Volvo told Markey, “Our decision to
not support AM radio was primarily
linked to our electrification strategy”
and said it has “no plans for AM
antennae in the future.”

The fact that Ford and Volvo

appear to be dropping AM from
all vehicles, not just EVs, shows
how dramatically AM's place in the
dashboard has eroded.

The rest of the letters suggest
an outlook for AM in cars that is,
to put it generously, patchy. Some
carmakers described specific steps
they've taken to regain AM radio in
their EVs, at least for now. Several
sounded somewhat reassuring
and expressed a willingness to
collaborate with Markey, while
others seemed more stand-offish.
Companies that make only EVs
seemed to dance around the
subject and didn't answer Markey's
questions directly.

Most of the respondents seemed
to indicate that FM radio is firmly
entrenched in their current suites of
offerings. Many also offer HD Radio.
But none expressed any long-term
commitment to AM, FM or any other
particular feature, seeming to want
to leave their options open. And it's

radioworld.com | March 29 2023

Credit: Ford.com

clear that the risk to AM extends
beyond EVs to all vehicles.

What follows is a sample of the
responses.

"Poor reception quality”
Volvo's letter indicated that it has
dropped AM in vehicles of all types.
“Our decision to not support AM
radio was primarily linked to our
electrification strategy. If Volvo cars
had continued to provide AM radio,
our BEV [Battery Electric Vehicle]
and PHEV [Plug-in Hybrid Electric
Vehicle] models likely would have
experienced EMC [electromagnetic
compatibility] disturbances and this
could result in poor performance,”
Volvo said. It added that it has “no
plans for AM antennae in the future.”
Polestar, a luxury performance
brand owned by Volvo, does not
have AM broadcast radio in its
current vehicles. “Polestar 2 and
Polestar 3 do not offer AM radio, and
have been this way since launch,” it
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told Markey.

Mazda's first ever electric vehicle
to market, which shipped in 2022,
does not have AM, according to
the company.

“Support for AM radio in the 2022
MX-30 for all markets was dropped
due to poor reception quality caused
by electromagnetic inference from
the MX-30's battery powered motor
and electronics,” Mazda wrote. It said
a decision has not yet been made
regarding the ability to receive AM
broadcasts from future vehicles.

The Mazda EV was developed for
three key markets — Japan, Europe
and North America. The company
noted that in Europe, analog AM
radio broadcasts have been replaced
by DAB. In Japan, Mazda says, all AM
stations are simulcast on FM.

“In North America, many AM
broadcasters have made their
content available via compatible
smartphone apps, which can be used
via Apple CarPlay and Android Auto
in the MX-30,” Mazda wrote, a theme

that was echoed by other companies.

Several of the companies referred
to AM's problems with noise and
interference.

“AM signals are
highly susceptible

to interference

More than 500/ °of new vehicles

ship with HD Radig.technology
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from all types of
electrical sources,
not only from
components

Radio in Cars

inside vehicles,” Volkswagen wrote.
The German automaker does

not include AM radio in its EVs.

Its engineers have investigated
hardware and software methods
to reduce the interference, but

the solutions did not meet their
requirements.

“The challenge of AM radio
interference and static already exists
in ICE [internal combustion engines],
but the problem is significantly
exacerbated in EVs.” Volkswagen
noted that metallic shielding, filtering

The alternate technologies
we’ve mentioned enable a
transition from broadcast AM
radio without sacrificing the safety of
our consumers.

b

and other measures could help but
would have “a substantial impact on
an EV's range and performance due
to the added weight.” (The company
also mentioned that it reviews its
strategy for terrestrial radio and
streaming “on a yearly basis.”)

But other car manufacturers
said they take extra precautions to
protect AM reception in their EVs.

Stellantis, parent of familiar brands
like Chrysler, Fiat and Dodge, said its
plans are confidential but described
steps it has taken to keep AM in its
electric offerings. “To help protect
the AM radio band from noise and
interference, our company has, for
example, used shielded high-voltage
cables and connectors; we have also
established various requirements
that all electrical components in the
vehicle must meet.

“Additionally, Stellantis is
implementing preventive design
measures for future vehicles.

radioworld.com | March 29 2023

For instance, next-generation
infotainment systems will locate
AM and FM receiver components
farther from EV components, which
may help improve AM reception,
including in BEVs.”

Stellantis acknowledged that auto
manufacturers face questions about
the AM noise issue, adding that the
technical and economic challenges
may vary by vehicle.

Nissan, Honda, Hyundai and
Mitsubishi Motors wrote that they
use noise reduction measures
when necessary in order to limit
electromagnetic interference
in new EVs.

A few automakers told Markey
they haven't used special technology
to address EMI, though “it does cause
substantial challenges in terms of
packaging and antenna location,”
according to Jaguar Land Rover
North America.

Kia told Markey it has no plans
to discontinue AM or FM in future
models sold in the U.S., whether EVs
or gas-powered vehicles. “Finally,
we are not aware of issues with
electromagnetic interference with
AM radio signals from our EVs.”

Many of the companies said they
offer HD Radio, and several of the
responses mention the benefits in
reducing interference. Xperi, the
developer of HD Radio, says digital
in-band, on-channel modulation
provides a significant level of noise
immunity from electromagnets
that produce harmonics harmful
to analog AM transmission and
reception.

One company’s response was
signed by a technical executive.
Adam McNeill, VP of engineering
in the U.S. at BMW, said its EV and
PHEV models no longer include AM
broadcast radios and explained why:

“BMW made the decision to
not include analog AM radio
broadcasting in its EV and EV hybrid
models beginning with the BMW 13
in 2014 primarily for two reasons:
1) electromagnetic interference
creates poor analog AM radio
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reception quality and 2) technological
innovation has afforded consumers
many additional options to receive
the same or similar information.”

BMW noted that many AM stations
in the United States now have FM
translators. “BMW offers free digital
FM broadcasting, through which
many radio stations simulcast
their AM radio programming,”
McNeill wrote.

BMW was among the companies
that pointed Markey to the response
from the Alliance for Automotive
Innovation. That letter made no
mention of keeping AM in cars
but replied to Markey's concerns
about public warning by describing
the many ways Americans can
receive emergency alerts and other
public warning.

The consortium even quoted
FEMA's IPAWS Program Management
Office strategic plan as stating: “The
public is moving away from radio
and broadcast/cable television as
the primary channels for news and
information.”

"Severe disruption”
Unsurprisingly, carmakers that
make only EVs, like Tesla, Rivian and
Lucid, seemed dismissive of AM

or avoided answering the Markey
questions directly.

Tesla said its testing of AM in its
EVs caused severe disruption to
AM radio transmission that makes
the signal reception unstable and
unusable. The company says it has
developed “a comprehensive suite
of in-vehicle media capabilities
to ensure every Tesla owner can
personalize their drive to their
preferences.”

That includes the Tuneln streaming
app. “Tesla identified Tuneln as an
alternative streaming application to
provide Tesla owners with access
to their preferred local AM radio
stations and thousands of additional
global stations. Through Tuneln,
Tesla owners are able to stay current
on their preferred local AM radio
shows and broadcasts, ensuring

Radio in Cars

access to the full range of radio
programming,” Tesla told Markey.
(The company also mentioned that
it had provided virtual briefings for
Markey's staff in September and
October of last year.)

Rivian’s line of electric trucks and
SUVs do not include over-the-air AM
reception. It wrote: “AM radio service
from local and national stations is
provided via digital radio platforms,”
which appears to refer to internet
streams from a modem in their R1T
and R1S models.

Meanwhile Lucid didn't answer
most of Markey’s questions and
focused instead on promoting the
brand's effort to “create sustainable
mobility without compromise in cars
that are intuitive, liberating, safe and
designed for all the ways people
get around.” It did say the Lucid Air
sedan “offers consumer-friendly
features, including free, digital AM/
FM/HD/DAB+ radio and is designed
to minimize electromagnetic
interference,” but it gave few
other details.

The Lucid letter and most of the
others appear to be cautiously
worded and in most cases were
signed by government affairs and
policy departments. In fact, some
read more like marketing pieces with
brand messaging and statements
of their commitment to being
environmentally responsible.

"No plans to discontinue”
One of Markey's core questions was
whether each company had any
plans to omit free broadcast AM or
FM from any future vehicles.
Hyundai wrote, “We have no plans
to discontinue either of these [AM or
FM] in future vehicles.” Jaguar said,
“We currently do not have any plans
to discontinue AM and/or FM from
future vehicle models.”
Mitsubishi wrote, “No, we do
not have plans to omit AM and/or
FM broadcast radio.” Nissan said,
“Currently, all Nissan and Infiniti
branded vehicles sold in the U.S.
are equipped with AM/FM radio. At

radioworld.com | March 29 2023

The Not-So-Great 8

Sen. Ed Markey criticized the
eight car companies — BMW,
Ford, Mazda, Polestar, Rivian,
Tesla, Volkswagen and Volvo —
that told him they have removed
AM radio from EVs.

Sen.
Ed Markey

You could almost feel the
electricity in his reply. He said
those eight “have undermined
the Federal Emergency
Management Agency's system
for delivering critical public safety
information to the public.”

He said Mercedes-Benz and
General Motors “refused to
provide individual responses”
and relied on a letter from
the Alliance for Automotive
Innovation.

Ten automakers — Honda,
Hyundai, Jaguar/Land Rover,
Kia, Lucid, Mitsubishi, Nissan,
Stellantis, Subaru and Toyota —
“still maintain access to broadcast
AM radio in their vehicles.”

Markey reacted by saying
that “far too many automakers
are ignoring the critical safety
benefits of AM radio.” He said
that although many automakers
named other media including
internet radio as replacements
for AM, “in an emergency, drivers
might not have access to the
internet and could miss critical
safety information. The truth
is that broadcast AM radio is
irreplaceable.” &
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present, there is no plan to remove
this feature or discontinue access
regardless of powertrain type.”

And Subaru wrote that it “has not
discontinued access to free AM/FM
broadcast radio in any of its vehicles.
Subaru does not have any current
plans to omit AM/FM broadcast radio
from future vehicles.”

But all of the companies left their
long-term options open in one way
or another.

For example, Honda wrote that
both of its officially announced EVs
will have AM and FM broadcast
radio; they were co-developed with
General Motors utilizing their Ultium
platform. However, it continued, “no
announcements on future models
beyond the Honda Prologue and
Acura ZDX have been made.”

Toyota VP of Governmental Affairs
Stephen Ciccone said all Toyota and
Lexus vehicles on sale include AM/
FM and HD Radio, including the fully
battery electric Toyota BZ4X. But
Ciccone said that electromagnetic
interference with AM signals from
the battery electric platform is a
challenge, and he was noncommittal
about future business decisions.

“While Toyota has addressed this
problem in our current vehicles,

Take your favorite apps for a spin

L

salety benefits of AM radio.

Below
A Volvo EX90 at
the CES show.
“If Volvo Cars
had continued to
provide AM radio,
our BEVs and
PHEVs likely would
have experienced
EMC disturbances
and this could
result in poor
performance,”
the company told
Sen. Markey.

Radio in Cars

Broadcast AM radio

is an essential part of

our emergency alert
infrastructure, but the responses

to my letter show that far too many
automakers are ignoring the critical

we would like to refrain from
commenting on potential future
business plans.”

Two big names, General Motors
and Mercedes-Benz, declined to
provide individual responses to
Markey and relied solely on the
alliance letter to speak for them on
the topic of AM radio.

And then there’s Ford

Ford's letter to Markey did not
explicitly say it is leaving AM radio
behind in its offerings. That news
came after Ford was questioned
about the latest Mustang. But its
letter gave a clear preview, referring

radioworld.com | March 29 2023

2%

to “a transition from broadcast
AM radio.”

“We acknowledge that broadcast
AM radio has long been an important
source of information for consumers.
This information is now available
through several alternate means.
Many systems without AM receivers
can use internet streaming, HD Radio
delivered on FM bands, or some apps
to provide an AM station’s content.”

Ford concluded: “The alternate
technologies we've mentioned
enable a transition from broadcast
AM radio without sacrificing the
safety of our consumers.”

There was no mention in any
letters about car buyers being given
an option of including AM radio or
having to subscribe to the service in
future vehicles, which is something
Radio World has reported on.

However, there is plenty of
evidence in the letters that
automakers are planning to
accelerate electrification of their
vehicles and offer burgeoning
in-vehicle infotainment options in
connected EVs.

“We believe electrification amplifies
the attributes our customers love,
such as performance, capability and
convenience,” Ford wrote. “Further,
we believe disruptive technology
allows us to enrich the customer
experience. In all aspects of the
vehicle, we continually look for cost-
effective, innovative solutions to
unlock new capabilities.” I
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ONE-Mediamoves forward _.
with “radio over ATSC 3” o

New developments could fit 40 or 50 audio channels
in a small slice of a NextGen station’s bandwidth

n a Sunday session of the NAB Show Broadcast
Engineering & IT Conference, ONE Media Systems
Engineer Liam Power will explore capabilities of
the company’s proof-of-concept project showing
how radio and other audio-only services could be
delivered over ATSC 3.

ONE Media is a subsidiary of Sinclair Broadcast Group,
essentially Sinclair's innovation lab. Much of its work
centers around ATSC 3.0 or NextGen TV, a set of standards
for television broadcasting created by the Advanced
Television Systems Committee.

Mark Aitken is president of ONE Media and senior VP of
advanced technology of Sinclair. He talked with us about
the organization’s radio project.

- What should we expect to see at the NAB Show?
W Mark Aitken: We've spent a lot of time on the
subject of radio inside ATSC 3 because it's a great value.
There are a lot of radio folks looking for additional
platforms for their content because of the sheer volume of
competition out there.

We're getting closer to realizing such a product. People will
see a clean, navigable version of our latest radio project on
the ATSC booth. And Liam Power, the chief engineer involved
with the project, is going to walk an audience through an
understanding of ATSC 3 as it applies to audio-only services.

Above
Beta version
of the Mobile
Broadcast Radio
App implemented
via Android Auto
to an automotive
infotainment
system. The
receiveris a
SiliconDust
Flex 4K.

We also see a need to evolve and provide additional
clarity on the ATSC standard itself. A new project proposal
— ATSC calls it an NPP — will be filed after the show with
the support of us and others whom | can’'t name yet.

But the company submitting it is Fraunhofer, known to
your readers in part because of Digital Radio Mondiale.
Some of the technologies that are an integral part of
the DRM profile are going to be brought into ATSC for
standardization — most importantly, Fraunhofer’s highly
efficient xHE-AAC audio codec.

It allows high-quality voice at very low bit rates of around
seven kilobits per second for talk radio, and the beginning
of high-quality stereo music audio at bit rates from 24
kilobits per second and up.

So a mixture of talk radio and high-quality stereo audio
could occupy just a fraction of the bandwidth that's
available in an ATSC 3 broadcast station. It would be easy
to offer local radio services and national services in a very
small part of our spectrum.

‘m So is it correct to say that you're envisioning a
w system that would allow audio-only channels to
be included in any one of the proliferating number of
ATSC 3 stations; and that audio could be heard on the
specialized ATSC 3 receivers that are now in the market
or pending?
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Aitken: That's correct. You know, AM is not the cleanest of
radio spectrum bands — as was made well known by Tesla,
for example, when Elon Musk professed they were going
to drop AM radios from electric automobiles because of
the impact of impulse noise. He was met with many choice
words, because radio plays an extremely important role as
the backbone of our emergency broadcast system.

The UHF spectrum is not prone to the same kind of
noise from electric motors. You can provide clean services
unimpeded by a noisy RF environment.

We've also had a lot of complimentary feedback from
ATSC 3 viewers about the free streaming radio services
currently we offer. Many homes today no longer have
radios, so having access to radio stations — local stations
and a broad variety of other services — has been viewed as
areal plus for viewers.

In the automobile, it's not just about radio, it's also about
video-related services. A couple of the largest automotive
manufacturers are beginning to test integration of ATSC 3
receivers into the automotive environment through their
telematic control unit, or TCU, which now support software
downloads and wireless transmission of big data files to an
increasingly large number of automobiles.

The idea that carmakers can put in a single receiver and
get a multiplicity of services is extremely inviting to them.
We can do software downloads, we could do enhanced
GPS, we could provide mobile video services, and we could
provide radio services. But integrating ATSC 3 into the
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dashboard of cars will be a longer-term proposition that
takes several years.

“ And throughout this conversation, when you say
w “radio” you're actually talking about “audio-only
services” of any kind, yes? It could be services that ONE
Media owns, or that it populates and provisions with
syndication; or maybe you would partner with licensed
broadcasters, but not necessarily just them —

Aitken: Yes. But whether we are actually running a service
is irrelevant because the business we're in is transmitting
bits. If you knocked on our door and said, “Hey, | want to
launch a radio service, can | rent bits from you,” we'd say,
“Sure, let's have that conversation.” At the same time, we
think carrying local radio is good business from a public
service standpoint.

We're non-discriminatory. We don't necessarily believe
that we're the right people to run a radio service, but we're
building the hardware and software to do that. We see our
future in selling bit capacity inside of our ATSC 3 signal, and
we're trying to maximize the number of services that can be
offered for the lowest amount of bits.

“ What comes next?

%W Aitken: That would be a precommercial launch, a
beta service. We're working to get the standard prepared.
We've been dealing with the standard longer than just
about anybody else; we built the first demonstrator system
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of the full standard. But we've got to make it easy for audio-
only services to be provided.

Another reason is that it is effectively a mandate of the
marketplace in India, which is pursuing this standard for
their own purposes.

- How many ATSC 3 stations are on the air now?
W Aitken: Over 60% of the U.S. public is covered by
at least one over-the-air local TV station. Itll probably

be 80-plus percent by the end of this year. A number

of large markets are starting to come on. It has been a
cumbersome regulatory process to do the simplest of
things to get ATSC 3 on the air.

But when those large markets come online ... Let's say
one radio station requires 25 kilobits, so four stations is 100
kilobits. Forty radio stations is 1 megabit — that's 1 megabit
offering 40 channels of stereo service! Put talk radio into
the mix, and you're looking at 50 channels.

A megabit is just 4% of the ATSC 3 station’s bandwidth.
So in our hypothetical example, you could bring every local
radio station in any market to the consumer via ATSC 3.

- And what's happening on the receiver side?
W Aitken: There are a hundred or more models
of television sets that support ATSC 3. The high-value
products were first — big-name brands like Sony, Samsung,
LG and Hisense.

Several set-top box manufacturers demonstrated at CES
and you'll see some of them as commercial product at the
NAB Show.

If Daylight Saving Time became permanent, it would
deal a “massive blow” to AM radio operators across
the United States, according to Salem Media Group.

That warning comes as proponents of the change
resumed their push in Congress this winter.

Salem owns approximately 70 AM stations and
has about 750 AM radio affiliates. Co-founder and
Chairman Ed Atsinger Ill and CEO Dave Santrella
wrote in March to House and Senate committee
leaders in both parties expressing opposition to
legislation that would make DST permanent.

Daylight Saving Time resumed on March 12
in most of the United States. Sen. Marco Rubio,
Republican of Florida, is a proponent of making DST permanent; the
Senate passed his “Sunshine Protection Act” last year but the legislation’s
prospects have been uncertain.

H.R. 1279, introduced in the House in March, is sponsored by Rubio’s
fellow Florida Republican Rep. Vern Buchanan.

Atsinger and Santrella reminded the legislators of the news, traffic/
weather, sports and talk content on AM. “In some municipalities, AM

66

from electric motors. You
can provide clean services
unimpeded by a noisy RF
environment.

“SPRING FORWARD

The UHF spectrum
is not prone to the
same Kind of noise

2%

Receivers are not embedded into the automobile yet, as |
said, but that's a longer-term integration.

BitPath a is joint venture of Sinclair Broadcast Group
and Nexstar Media Group. It was set up to aggregate
the bandwidth of multiple stations to be able to launch
3.0 services. But it's also developing viable business
models based on high-value bits, to scale it. They been
working on several types of receiver design kits for the
automotive side — enhanced GPS and other services
that would ride on the spectrum. And there are now a
handful of commercial companies making simple USB
receivers. The ability for someone to experiment has
opened up.

So it's just a matter of time.

i Newswalch Salem on Daylight Saving Time

radio stations also cater to a specific immigrant

% community, reaching their listeners with a specific
foreign language or other programming elements
like music or sports. AM is still a very effective and
highly reliable platform for audio broadcast.”

They explained that most AM stations must follow
a sunrise and sunset schedule that can reduce their
transmitter power and coverage. The Salem leaders
said the bill would reduce coverage in the crucial
morning drivetime hours.

“This issue would be even more detrimental during
the darkest days of November, December, January
and February, when AM stations would not be at full
power until at least 8 a.m.,” they wrote.

March 12 o

“From a programming and revenue standpoint, the morning drive
daypart is still one of the most significant dayparts on an entire radio
station. ...

“This challenge might likely be the death blow to many AM radio
stations,” they concluded, saying they are “confident you don’t want to
see that happen.” D
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“=  withyour oscilloscope!
Frank Hertel uses one to verify a transmitter’s
output power and modulation

ewman-Kees Principal Consulting Engineer 1. For AM transmitters of 250 Watts or less, you can
Frank Hertel says a friend recently brought connect directly to the transmitter's RF output; but
him an old LPB 30-Watt AM transmitter for for the safe of safety, be sure to use a 10x (times ten)
repair. It's a good low-power transmitter, oscilloscope probe. This also assumes you honor the
but this one had been abused. oscilloscope probe and 'scope voltage limits.
Once Frank had it repaired, he needed
to verify its output power and modulation. He decided to 2. Again, for safety: When working with AM
use his oscilloscope to accomplish both verifications. That's transmitters operating with more than 250 watts,
Frank's preferred method but his friend had never done connect your oscilloscope’s 10x 'scope probe only to
this and was interested in the process. It's a procedure a calibrated sample port of at least -20 dB. Failure to
worth considering, especially when other verification do this will damage your oscilloscope!
methods might be wrong due to miscalibration. Frank
shares the process with Workbench readers. 3. Remember that when a transmitter is fully modulated,
You don't need an RF ammeter or power meter, just a the peak-to-peak voltage of the transmitter's RF output
dummy load or a 50-ohm antenna that you know is good. will be twice the level of its unmodulated RF output!
The process requires that your AM transmitter is operating
into a 50-ohm load with zero reactance. 4. To protect your oscilloscope and your 10x probe,
Several notes at the outset: always verify that both of them are capable
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of handling the high RF voltages that will be
presented to their inputs when the transmitter is
modulated at 100%.

To proceed: With the transmitter AC off, connect the
'scope probe as shown in Fig. 1. Make sure the RF output
is terminated in a known 50-ohm dummy load. When
you apply AC power to the transmitter, you should see an
oscilloscope display similar to what's pictured in Fig. 2.

In this case, the 'scope has been set to display 20V per
reticule, and our figure shows 120V peak-to-peak. This is
the unmodulated RF carrier. Note that Frank has expanded
the view of the RF carrier to check visually for any distorted
carrier wave or harmonic content.

Using this 120V value, you can calculate the transmitter
power output using the formula 1202/400=36 Watts.

You are squaring the peak-to-peak voltage displayed on
the oscilloscope, then dividing that number by 400.

The transmitter is indeed making power and can be
trimmed, using the power adjust potentiometer to a
licensed 30W.

Peak-to-Peak Unmodulated Voltages vs. Power Output

Peak-to-Peak Voltage Power Output in Watts

20 1.0
Direct
40 Connection 4.0
Without
16.0
80 a Pad
160 64.0
320 256.0
640 1,024.0
Use a
1,280 20 dB Pad 4,096.0
or Safer
2,560 Jor Sajety 16,384.0
5,120 65,536.0

Be sure to factor pad loss in determining the RF voltage level or you will miscalculate
the transmitter’s power output.

Above Left
Fig. 1: The 10x
probe, visible

coming down from
upper right, is
connected directly
to the LPB 30W
RF output on the
printed circuit
board.

Above Right
Fig. 2: The
expanded RF
carrier at 120V
peak-to-peak.

Right
Fig. 3: The
carrier, modulated
at 100%, and the
unmodulated
carrier.
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Now it's time to check the modulation level. In Fig.

3, Frank displays the 100% modulation on the left,
comparing it to the unmodulated carrier on the right.
Remember that 100% modulation occurs at carrier
“pinch-off.”

You'll also want to remember that a 100% modulated
carrier yields double the voltage level of the unmodulated
carrier. Also keep in mind that when the RF voltage is
doubled (at 100% modulation) that the RF power is four
times the value of the unmodulated carrier. This is defined
as peak envelope power or PEP.

The accompanying table compares peak-to-peak
unmodulated voltages and power output. Look at how
much power is generated when the peak-to-peak voltage is
5,120. Broadcast engineering is not for the faint of heart!

On another note

| recently noticed that both the beacon and the side
obstruction lights on a newly erected cellular tower were
flashing. Are you aware that the FCC now allows this
change to save birds?

Apparently migrating birds are attracted to steady-on
lighting but avoid flashing lights. Before | could investigate,
frequent Workbench contributor Dan Slentz sent a link to
an FCC publication that describes the issue and offers a
solution. In addition to saving birds, there’s a power-saving
benefit that should appeal to managers and owners. Visit
www.fcc.gov/guides/towers-and-birds. J
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For hybrid radio, “it’s all
about the metadata”

The Radio Committee of the North American
Broadcasters Association will report on its work

22

he Broadcast Engineering & IT Conference
starts on the NAB Show's Saturday morning
at 10 and concludes on Tuesday afternoon.
Sessions will be held for the first time in the
West Hall, which show organizers have named
the Broadcast District this year.
A Sunday session will explore “Broadcasters and Hybrid
Radio,” and another will look at the results of testing that

satisfying the need for providing good metadata to today’s
modern radio receivers, as well as on some revealing and
relevant consumer data from Edison Research.

“ How will it differ from the previously released
w “In-Car User Experience” guidelines?

Layer: The NABA In-car User Experience Guideline,
released in January 2022, was a North American version

support the NAB/Xperi petition asking the FCC to allow Da’\')i';'ﬁf or of a document produced by the WorldDAB Automotive
higher HD Radio power levels. y committee.
David Layer, vice president, advanced engineering Below These guidelines were created primarily to inform
for NAB, is involved in both sessions, and we asked him T,he Secon,d automakers about how to deliver the best possible radio
session described .
about them. in this story is experience from the dashboard and were based largely
about FM HD on the results of consumer research. They were also

Radio power
levels. The map
shows the location
of stations used
in field tests and
locations where
data sets were
collected.

You'll moderate the session about hybrid radio,
which is subtitled “It’s All About the Metadata.”
What can we expect?

David Layer: | am very excited about this session as it
represents the culmination of a project conducted by

the North American Broadcasters Association Radio
Committee, or NABA-
RC, where | serve as
vice-chair.

informative for broadcasters as they indicate the kinds
of experiences automakers were being asked to support,
which speaks to the important features that broadcasters
should be supporting as well.

The latest NABA document on hybrid radio and
metadata, the focus of the Sunday NABA panel at the

. B TR e s e w7
High-power 4 (IBOC INTERFERER) A e

NABA is producing this FM field test WZMX 93.7
session and the purpose . ‘ T Q He?
is to introduce the “NABA : 5 B e
Insights on Hybrid ' & , Connecticut,
Radio and Metadata for j P P ?

-

Broadcasters” document. %) 4 A s Fin
Jeff Detweiler, senior SRt ,’;}Ne.w_LHayen Fishers-island
. s * $ g ¥ 1 " =

director, broadcast ‘ i ik S "

B heasl, 4 & &,!-f‘w'l
4 AL SStamford
' ;

technology with Xperi,
served as lead on this
project and he will kick
things off, followed
by a discussion of this
important topic between
Jeff; Nick Piggott, project
director with RadioDNS;
Laura Ivey, director of
research with Edison
Research; and myself.

| expect this discussion
to focus on how
broadcasters should be
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show, provides more detailed information for broadcasters
on the hybrid radio landscape, the features that
broadcasters need to be supporting, and how that might
be accomplished.

The hybrid radio system most familiar to U.S.
readers will be DTS AutoStage, which for many
people is still a new concept. What other platforms
should they be aware of?

Layer: The first hybrid radio platform available in the U.S.
came from Audi in 2020, and supports enhanced station
lists and “service following,” whereby a station’s over-the-air
signal is replaced by a streaming audio version of the signal
as the vehicle leaves a station’s OTA coverage area. Stations
need to make use of RadioDNS service information (SI) files
to support these features.

DTS AutoStage arrived in the U.S. in 2021 in Mercedes
S-Class luxury vehicles, and in 2022 in a number of
Hyundai, Kia and Genesis models. Broadcasters can best
support the hybrid radio features of the DTS AutoStage

D

work done by NAB, iHeartMedia, Audacy, Xperi and others
to analyze the performance of FM-band HD Radio stations
and determine the amount of objectionable interference
actually experienced by first-adjacent-channel stations as a
result of digital transmissions.

Based on this analysis, a proposed modification to the
FCC's formula for allowing stations to operate up to power
levels of -10 dBc was formulated, and in March 2021, some
field tests were conducted to demonstrate the efficacy of
the proposed formula.

Our findings both confirmed that the FCC's current
formula is too conservative and that our proposed formula
would allow for increased digital signal power without
creating objectionable interference.

“ What other topics for radio do you expect will be
w discussed during the BEITC?

Layer: Another important presentation will be by Paul
Peyla, director, systems engineering with Xperi, and Dave
Kolesar, senior broadcast engineer with Hubbard Radio,

The latest NABA document ... provides
more detailed information for broadcasters

. 06

on the hybrid radio landscape, the features that

broadcasters need to be supporting, and how
that might be accomplished.

vehicles by signing up with Xperi to directly interface with
the AutoStage system.

Some BMW vehicles also have a limited hybrid
functionality, also supported by broadcasters with

RadioDNS Sl files.

Xperi has said that more automakers will be announcing
support for the DTS AutoStage platform in 2023 and we are
all eagerly awaiting those announcements.

- You also will give a presentation on a high-power
W digital FM field test project. Can you give us a
summary of the findings?

Radio’ Ahead

Digital AM:& FM
S

On ihé road to HDrRa;iioA br;)a casting.
Nautel has you COVERED.
nautel

nautel.com/HDradio

Layer: NAB, with Xperi, jointly filed
a petition with the FCC in October
2022, requesting a relaxation of the
rules pertaining to allowable digital
signal power for FM-band digital radio
stations.

The proposal made in this petition
was a result of extensive engineering

b

on the field testing of new, advanced HD Radio FM service
modes. | was fortunate to be able to go on a ride-along for
one night of their testing and observe the great work being
done by Xperi, not to mention the significant support they
received from Hubbard that allowed Xperi to conduct these
tests. Paul and Dave's presentation and accompanying
paper in the conference proceedings will provide an
understandable and insightful discussion of the capabilities
offered by these modes and how they were tested. (See
story, page 32.)

And | want to remind all those attending the show to
be sure to come to the annual Amateur Radio Operator’'s
Reception, this year being held on Tuesday, April 18 in
Room W317-319 of the Las Vegas Convention Center and
sponsored again by our friends at Turner Engineering. The
highlight of this event is the door prize giveaway; last year
we gave away over $15,000 in prizes.

While the focus is on Ham radio, everyone is welcome to
attend, and a number of prizes are of general interest —
like Radio World T-shirts! &

radioworld.com | March 29 2023


http://www.radioworld.com
http://www.nautel.com

SSHOW

Where Content Comes to Life

LIVE FROM N/\/

Studlos in Booth W2849 /

Beginning APRIL 1
online and
April 10 on the air
in Las Vegas!

RAD[©

® Manufacturer & Industry Interviews

® Industry Podcasts @ New Product Releases
® Radio Industry News & Updates

® Product Reviews ® Special Industry Events

Presented by:

UUUUUUUUUU e m The SNuETr'VthII:

GROUP

RADIOWORLD radisINSIGHT




28

]
NAB Show Preview

Paul Shulins

goes on a Stellar

road trip

His NAB Show presentation will be about

his 20,000-mile, 70-site adventure

uring the late summer and fall of 2021, Paul
Shulins had the unique opportunity to visit 70
multiplexed TV and radio sites within a three-
month period to install his new Stellar Eclipse
Site monitoring and VSWR Protection system
for American Tower Corp.

“As the TV repack was coming to a close, many
new multiplexed TV combined systems were coming
online,” he said.

“This was a perfect opportunity for the tower company
to install monitoring and protection equipment, since the
transmission gear was new and access to the equipment
was simplified.”

The project involved a lot of challenging logistical
planning.

“I decided to access most of the sites by renting a cargo
van, and driving more than 20,000 miles to complete
the mission. Of course the van was not large enough to
accommodate all the equipment needed for the 70 sites,
so | had to utilize a logistics company that received all the
gear from my suppliers and held it in a warehouse until |
arrived at each site, and then overnighted it to me at each
tower site.”

Shulins said VSWR protection and monitoring is
important for all broadcasters because it's not a question of
“if" but “when” antenna systems and lines will fail.

“This is a simple law of physics due to the forces of
nature that act upon the antennas and transmission
lines over long periods causing movement, oxidation and
discontinuity.”
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Above
“While installing
a few monitoring
systems at the
John Hancock
Building in
Chicago,” Shulins
said, “I took a
minute to snap
this photo out the
window of
Floor 97."

Closely monitoring these systems, he said, is critical to
detecting issues as they crop up and addressing them
before a catastrophic failure occurs, causing downtime and
large repair expenses.

“Most engineers realize this, but proactively doing
something about it is part of what | advocate. Unfortunately
| have seen the aftermath of system burnups, and it's never
pretty. The work tower crews need to perform to restore
these systems is expensive and dangerous. Anything we
as broadcasters can do to prevent these problems from
becoming catastrophic is going to enhance safety and
save money.”

Modular approach, almost

At each site, Shulins had to deliver a rack for the
electronic equipment, make sure AC power was available
and run the wires neatly around the combiner modules at
the directional couplers to the racks.

“Then installing the RF sensors at each directional
coupler, installing the rack electronics, modifying the
computer software to be specific for each site, complete
with station logos and frequencies, test connectivity to the


http://www.radioworld.com

TRUE INTEGRATIO

=1¢ TN
1

X | | }!r
— S N |

~C
Goe

Automation Music Scheduling

Revma. Aquira.

Streaming Traffic

RCSCloud

Peace-of-Mind

piclo]

Mobile

!
l'll
i

®
rCSWO rkS . CO m & Copyright 2022 RCS. All Rights Reserved. RCS Sound Softwane and their marks and logos are registered trademarks of RCS. S o u n d S Oftwa re


http://www.rcsworks.com

]
NAB Show Preview

Unfortunately I have
seen the aftermath of

‘ ‘ system burnups,

and it’s never pretty.
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internet, label all demarcations and finally calibrate the
system and train the operators.”

He also provided monitoring for transmission line
and room temperatures as well as line pressure.

“In some cases where motorized coax switches were
employed, monitoring and controlling these was also
within the scope of my work. This generally took a
day or two.”

He kept a nervous eye on the weather on the trip,
particularly during hurricane season in Florida, but
managed to avoid problems.

“Getting the equipment racks in place in advance
of my arrival was the biggest worry. And of course
each site is unique, so there was no cookie-cutter
approach to the route the wires needed to take.” The
plan was laid out months ahead of time, and each
site was a new experience, but Shulins said the staff

AboveRight 5t American Tower made sure he had good access
A completed hsi
system in Seattle to each site.
serving nine He also was impressed with the engineers and site
FM stations,
4 watchers along the way.
ready to be g y

commissioned.

Right
The van, loaded

in equipment, at a

stop in Florida.

€3

the Broadcast

“From Boston to Seattle the people were great,
helping me along the way with local information,
asking great questions and helping me learn more
about TV sites, since my background is in radio.”

He said about 70% of the sites were related to
the TV repack. “I applaud Jim Leifer from ATC for
recognizing how important VSWR site monitoring is,
and we have already seen the system save several
sites from expensive repairs.”

More Info . .
The session Does he have a favorite memory of the experience?
“Collecting and “I remember one site in Texas that was deeply
Prol\;:?‘“g isolated in the woods and could only be accessed by
I\ . . . .
Data from one five-mile road. There was no cell service at this
Multiplexed site, and anytime after it rained, the dirt road was in
Radio and such bad shape that site access was nearly impossible.
TV Tower .
Sites” will be One had to wait days for the road to dry up before
presented attempting the drive,” he said.
on Monday “There however was a railroad track that crossed
morning of

that road, and sometimes a train would park itself

Engineering on the tracks, completely blocking the road. | heard
andIT stories about engineers waiting in their cars with no
Conference. ) . .
cell service for hours waiting for the train to move! |
| luckily managed to avoid any stopped trains.” D
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. HD Radio’s advanced FM
service modes are in the spotlight

Kolesar and Peyla will report on field tests at WTLP in Maryland

Above

Paul Peyla
(standing) and
Jeff Baird of Xperi
work in the Xperi
testvan.

n Sunday morning of the NAB Show, Dave

Kolesar, senior broadcast engineer at

Hubbard Radio, and Paul Peyla, director of

systems engineering for Xperi Corp., will

discuss “HD Radio Advanced FM Service

Modes” and the results of field tests at
WTLP(FM) in Braddock Heights, Md., near Washington. We
asked Kolesar about it.

- Why is this important?

~W Dave Kolesar: FM radio stations need to think about
the future in many ways, including the nature of terrestrial
broadcasting. The advanced service modes tested on-air last
year at WTLP all offer additional data capacity, with some
offering backwards compatibility with existing modes.

How to take advantage of the additional bandwidth is still
an open question. Will a station benefit by offering more
audio subchannels, or perhaps from the transmission of
additional data services? Perhaps a subscription audio
service might work.

Thinking about the next generation of terrestrial digital

services is imperative to keeping FM stations relevant,
compelling, and profitable in the years to come.

‘@ What was the goal of that testing and what was
the process?

Kolesar: The goal of the tests last year at WTLP was to
verify laboratory testing of the new FM HD service modes
in a real-world setting. It's one thing to posit a theory
concerning how well a system will work and testitin a
controlled environment. It's quite another to put the modes
on the air and drive around.

That's exactly what we did: We used an off-the-shelf
transmitter with a custom-programmed exciter, and used
the Xperi test van to travel certain routes, allowing us to
document signal performance in specific environments
— hilly, flat, urban, suburban, rural and so forth. Then we
compared our results to the laboratory tests to see how
closely the predictions match up with reality.

Briefly summarize the results that you'll explore

‘@ during the session.
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Kolesar: For each route, we compared the availability of
the signal with laboratory testing under a similar condition.
Of course, we should expect a coverage penalty for more
advanced modulation schemes, and we saw that. However,
it was quite satisfying to see that the predictions based
upon the laboratory tests tracked with what we saw in the
real world, giving us confidence that the coverage areas of
the new HD Radio service modes can be predicted with a
good degree of accuracy.

Anything else we should know about

'@ your session?

Comus

Kolesar: Xperi has been working very hard to bring these & ¢

new service modes into fruition, and Paul Peyla directed g R R o 1
these tests. It has been an honor and a privilege — not : - ; (5 ik & y

to mention a lot of fun — to work with him, Jeff Baird and » 3-8 Beal e

Mike Raide to make this project a reality. Many thanks to
everyone who helped with this.

“ What other trends or topics do you expect will be HD Radio also plays an integral role in connected radio Above

& discussed during the BEITC? platforms, and I'd like to see the importance of digital Tri:?cii‘;é’\;’;gé‘;d
Kolesar: | would fully expect to see and participate in a transmissions and proper metadata execution discussed i,\j service mode
discussion about connected radio systems. Radio stations as essential to the modern listener experience. All of these MP1X, logical
must use the data connections increasingly available in things together help broadcast radio stay competitive by EE:r\}\?ﬁl_lf?i'efI:jom
cars to provide as compelling of a user experience as looking, sounding and feeling like all other audio services in tests.

possible. the dashboard. I
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Modernizing NRSC

AM proof measurements

Dalke and Hadfield have been working on making the process easier

im Dalke and Marty

Hadfield point out

that more than

4,000 AM radio

stations in the United

States are required
annually to make occupied-
bandwidth transmitter system
measurements to comply
with National Radio Systems
Committee standards and to
place the reports in the station’s
official files.

The duo, who respectively are
the CEOs of Dalke Broadcast
Service and The Hadfield
Group, will give a talk during
the Broadcast Engineering &

IT Conference on the topic of
modernizing these AM proofs.

“Looking through a lens over
30 years down the road from
the NRSC-AM implementation,
we are inspired to consider
reevaluation of several aspects of
the requirements adopted by the
FCC,” Hadfield said.

Proof-of-performance
measurements in fact have been a part of AM transmitter
history dating back to radio broadcasting’s origins,
according to Dalke.

“For many years the focus was on the audio performance
of the AM transmitter — frequency response, distortion
and noise. That changed with NRSC standards introduced
in the 1980s, with the emphasis on spectral purity and
occupied bandwidth.”

Dalke said measurements for these newer standards
were most efficiently accomplished with sophisticated and
expensive spectrum analyzers.

Today, measurements can be made with imported
spectrum analyzers costing much less; and Dalke and
Hadfield have been experimenting with software-defined
radios that are even cheaper.

“There is also a question of the relevance of the
annual measurements, given today’s advanced
solid-state transmitter technology and associated
sophisticated audio processing, which virtually eliminates

Above
Jim Dalke is
shown at a station
site, preparing
to make its field
measurements.
The field meter
next to the
spectrum analyzer
is used
to check
harmonics.

/

overmodulation commonly associated with out-of-
channel emissions.”

What are the challenges to radio stations today in doing
such proofs?

“The requirements for NRSC performance testing include
relatively sophisticated equipment and the technical
experience to operate it,” Dalke said.

“While a consolidated broadcast operation may have
the equipment and technical manpower, either locally
or corporately, to accomplish the measurements, an
independent AM broadcast business has to be able
to afford contract engineers for these professional
measurements. These contractors are becoming hard to
find and engage.”

Dalke and Hadfield have been developing procedures
and processes to make the necessary field measurements
and efficiently compiling the data into FCC compliant
reports. Their paper provides their experiences with
lower-cost spectrum analyzers including SDR hardware and

radioworld.com | March 29 2023
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Compliance With Emission Limits, FCC Rule §73.44
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sophisticated software to analyze and compile the data to Above both are inspectors in the Alternative Broadcast Inspection

Blue trace is the
signal level data
from a spectrum
analyzer, the
red represents
the signal limits
described in the
rules.

create professional reports.

The pair have long experience with broadcast transmitters
and with the requirement for providing FCC-compliant
performance testing for AM, FM and TV equipment.

Both hold Certified Professional Broadcast Engineer

Programs of the state broadcast associations in Oregon
and Washington. The AM ABIP inspection includes making
sure the broadcaster has a current “NRSC Compliance
Report” in its official files.

Their session will be held on the Tuesday morning of the
BEITC. B

certification from the Society of Broadcast Engineers, and
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Here are more tech
sessions of interest

Virtualization, cybersecurity and RF innovations are on the menu

he opening of the
Broadcasting Engineering
and IT Conference
is on Saturday, April
15, at 10 a.m. Renard
Jenkins, president
of the Society of Motion Picture
and Television Engineers, will give
the keynote on “New Tools, New
Opportunities: Preparing Engineers
and Technologists for Longevity.”
Here is a sampling of more sessions
of the BEITC, in addition to the ones
described on previous pages of
this issue.

SBE Technology Update — Sunday,
11:30 a.m. “Presenters will review

a variety of advanced technology
solutions, including ATSC 3.0

and CDNs."

Reconfigurable Manifold
Combiner — Monday, 11:50 a.m.
Derek Small of Dielectric explores
the use of a new reconfigurable
manifold for broadband RF systems,
which the company says will allow
future stations to be added with
ease and stations changed out
more easily.

Fireside Chat/Radio Panel —
Monday, 1:30 p.m. “The fireside chat
is with Verizon about open caching.
The radio panel will discuss how to
set up live streaming with minimal
investment.”

|

nautel

“Radio - Broadcast to Live Video
Streaming for under $1,000: How
to Crawl, Walk, Run!” — Monday,

2 p.m. Vance Harrison from the
Oklahoma Association of Broadcasters
and several guests “will demonstrate
how to take your radio broadcast from
crawl, walk and run for under $1,000
additional investment.”

Above
The LVCC Loop
is one way show
attendees can get
over to the West
Hall, which this
year ishometo a
new “Broadcast
District” including
sessions of the
BEITC.

“How Al Can Reduce Energy
Consumption and Drive
Sustainability in FM Radio
Broadcasting” — Tuesday, 10:20
a.m. Tony Peterle describes the
development of WorldCast Systems’
SmartFM software.

“Utilizing Advanced Filter
Topology as Your New Switch” —
Tuesday, 10:40 a.m. The speaker is
Anthony Travaglini of Dielectric.

“Cybersecurity ‘Proof of
Performance’ for the Broadcast
IT System"” — Tuesday, 1:30

p.m. Wayne Pecena of Texas

A&M University will explain how
penetration testing can provide a

IT infrastructure through identification
of security holes and vulnerabilities.
You can verify precautions you believe
are in place and identify any holes
before criminals can exploit them.

“Project Origin: Fighting
Disinformation with
Authenticated Provenance
Metadata” — Tuesday at 1:50
p.m. “In a world in which broadcast
news clips are regularly shared and
the veracity of video content can be
undermined by Al assisted photo
realistic image generation, it is vital
to take steps to maintain trustin
the media industry.” Teams from

IPMQLo by Jim P

Microsoft, the New York Times, CBC
and the BBC formed Project Origin to
help address this issue.

“Radio People Working
Virtually: How Real Humans
Work with Containerized
Broadcast Systems"” — Tuesday,
2:10 p.m. presented by Kirk Harnack
of Telos Alliance. “With some
systems on-air now, it's time to ask,
‘What is working differently or the
same, for broadcast engineers and
for on-air talent?”

“Media and Entertainment
Sustainability on the Cloud” —
Tuesday, 3:40 p.m., featuring Thomas
Edwards, principal solutions architect

HD +

proof-of-performance of a broadcast for Amazon Web Services. @

Combined Importer/Exporter
with optional Orban audio cards

H)Radio' nautel.comtp MNAULEI
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Careless

The longtime
Radio World
contributor
wrote recently
about the
specialty
market in
tabletop
radios.

Online Audi
Fathom applies Al
to podcast listening

Company wants to supplant big names as podcast lovers' go-to player

inding interesting podcasts can be like shopping
in an old-fashioned record store. There are
millions of albums grouped by genre, but that's
it. Unless you know specifically what you're
looking for, you're on your own.

The Fathom podcast platform, found online
at fathom.fm, intends to change this. That's because the
Fathom podcast player uses artificial intelligence to help
listeners find podcasts that really resonate with them.

“Most other podcast players treat podcasts more
like music — a large, long audio file that's played,
paused or skipped,” explained Tyler Termini, Fathom's
product manager.

“Fathom uses Al to comprehend the ideas within
podcasts, so listeners can confidently decide what to listen
to next using personalized audio clips; use ‘x-ray vision’ for
podcasts by being able to navigate chapters and transcripts
derived from them; and search podcast content in detail.

“One of our fans described Fathom like ‘Netflix, but for
podcasts.’ We appreciate this comparison, but it would
only be 100% true if Netflix also provided users the ability
to ‘search within’ movies like Fathom can search within
podcasts, or let viewers create their own movie clips to
share with others.”

A better job
Like Netflix, the Fathom podcast platform pays attention
to the initial content its users select, using it and further
selections to make podcast recommendations. However,
Termini said, the Al-engine driving Fathom allows it to
provide much more focused recommendations, along with
empowering listeners to delve more deeply in their own
searches.

“Due to the precision of Fathom’s assessment of what
a listener actually listens to and likes, it's able to surface
the most relevant and interesting ‘clips’ from a podcast for
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the listener. This makes the podcast discovery process far
more relevant to users. Listening to a preview from the
latest podcast you follow is a lot more interesting than just
searching by name, as is finding relevant clips via search.”

Further, because Fathom is transcribing and
“comprehending” podcasts, it knows a lot more than the
broad ‘categories’ that a podcaster might have listed their
podcast under.

“These are often inaccurate, since podcasters will
leverage adding several superficial categories for marketing
purposes.”

Al as a game-changer

In today’s world, Al is becoming an integral element of data
processing. In aviation, Al is being used to create digital
twins of jet engines, with every change detected in the

real engine being added to its virtual sibling. In this way,
mechanics can troubleshoot and remedy anomalies in the
real engine as soon as they occur, by tinkering with the
digital twin to see what works and what doesn't.

Al is being used by law enforcement to search and
analyze everything from surveillance video to vehicle
license plates caught by patrol car cameras. In this latter
instance, the Al compares the license plate numbers to the
department’s database of stolen and wanted vehicles. In
seconds, the system can tell patrol officers if the car ahead
of them is indeed wanted, and direct them to apprehend
it. This is proving to be a much more effective and efficient
way to detect and stop stolen/wanted vehicles than by
having officers do it on their own.

Given how well Al is performing in other industries, it
makes sense to apply it to a data-based application like
podcast selection.

“Using Al to comprehend the content within podcasts
for recommendation and curation allows listeners to more
accurately target specific ideas or conversation topics,
as opposed to just listening to ‘what others are listening
to,’ although this will always play some role, including

66

At Fathom, our
mission is to bring
the same power that

&

The Pitch
Fathom
promises to help
users “discover
podcasts at
the speed of
thought with
mind-blowing Al-
powered Search,
Transcripts,
Chapters, Clipping
and Highlights.”

Right
Fathom users
canlistento a

curated feed of

highlights from

podcasts they
follow.

humans have over text, to
audio. Audio conversations
should be just as dissect-able

and extensible as text.
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within Fathom,” Termini said. “This makes podcast
recommendations in Fathom far more relevant than any
other podcast experiences.”

Big ambitions
The Al-enabled Fathom podcast platform has big
ambitions.

“Fathom seeks to fully replace Apple Podcasts, Spotify,
YouTube and others as a podcast lover's go-to player,”
said Termini.

Is this hubris? By using Al at the heart of its podcast
recommendation, search and selection process, Fathom
is doing far more than other platforms that simply view
podcasts as another form of music-like content. If the
company gets a break and podcasters and fans discover
its enhanced capabilities en masse, maybe Termini's words
will bome true.

After all, doing something better is what helped Netflix's
on demand/online videos replace Blockbuster's videotape/

radioworld.com | March 29 2023
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Online Audio

Most other podcast
players treat podcasts

more like music. ’ ’

Left DVD rentals, and Apple’s touchscreen iPhones to dethrone
Using natural
language, the
» user can search
within a specific
podcast, or “across
the podcast

universe.”

BlackBerry's smartphones with physical keyboards. (This
writer makes that last statement with a pang of regret,
since he owned every generation of BlackBerry from

the initial two-line pager to the final BlackBerry Motion
touchscreen, which he still uses.)

So maybe the possibility of Fathom overthrowing today’s
most popular podcast platforms should not be dismissed.

“Al will be the primary tool by which listeners hone in on
the podcasts that matter the most to them, and that are of
the highest quality,” Termini said.

“Until these Al tools and infrastructure become as accessible
as a weekend carpenter’s tools, solutions like Fathom will be
the go-to solution for the everyday podcast listener.”

In the meantime, the company is working to make its
Al-enabled podcast platform more powerful and appealing.
“Fathom 2.0 has already been launched and is available on the
Apple App Store as ‘Fathom Podcast Player,” Termini said. &
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Security considerations with cloud infrastructure

The following is an excerpt of an interview with Bill
Bennett, media solutions and account manager
for ENCO Systems Inc., from the free ebook
“Cloud/IP-Based Content Creation & Delivery.” It is
available at radioworld.com/ebooks.

i Can the cloud ever be fully secure?
w Bill Bennett: How often do you
hear about on-prem “island” software
environments being victimized by viruses
from a USB stick or a bad actor? Those
systems have no internet access at all. So
even if you have no internet connectivity,
you have to worry about those vectors.

That said, the cloud opens more opportunities for things to go
wrong, which requires IT-centric security protocols.

That includes highly granular user-level permissions. If somebody
leaves the company, you can close their account that day without
affecting anyone else in the company. You also need lots of
encryption in both directions constantly applied over the network.
Multifactor authentication is very helpful, a step beyond passwords.

For VPN software, make sure you're using a legitimate and well-

regarded service. Also use robust logging and
monitoring of the hardware and routers at
both ends; if something does go wrong, you
can look back and see how bad it was. It's
unfortunate to talk about a problem after the
fact, but the more data you have, the better
you can prepare for next time.

Certainly, you should also have more than
one internet service provider for redundancy. If
an ISP link to your studios goes down, you have
another brand name to get to your servers.

This is getting beyond security into reliability.
If you're playing from the cloud and you have a
transmitter, you want to have an IP link to your
transmitter site; that should also have a redundant path, a different
network provider. You also want redundant IT gear within the facility,
in case your router goes down — even if you have two ISPs connected
to it but all the sudden you have no router in your plant.

Try to imagine any piece along the path failing — your router, a

Mzl

power supply, cabling. It's not always a big-ticket item, sometimes
it's the most mundane of equipment. A UPS going down, it happens,
luckily not too often. But what would work to fill that gap? R\

STRONG AND
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Audioarts HS-1 and TS-1 Headphone Stations
30V peak to peak/up to 640mW drive capacity
RJ45 connectivity to any AolP or analog console

100% WHEATNET-IP COMPATIBLE
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ioarts T
TS-1 T.’:IentStJﬁon

High-current and high-voltage drive
capacity for all headphone types.

Ultra high performance with super-flat
frequency response up to 20kHz and 115
dB dynamic range through any headphone.

4
THE INTELLIGENT NETWORK
Made in New Bern NC

AUDIOARTS ENGINEERING
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Chameleon Audio Processing.
Meet the growing family.

No doubt, you've heard the chatter about our Chameleon C4 We've been busy creating more new products with Chameleon
Livestream Processor. It's the world's first self-driving audio technology. Peruse and enjoy. Better yet, buy one and put it to work.
processor. All processing parameters are software controlled We're so sure you'll love the sound that we offer the industry’s only
continually to fit the content. It's a game changer. unconditional 30-day money back guarantee.

C4 Livestream Processor

End the problem of blasting commercials and mumbling
voices. Your programming will always sound consistent
even with inconsistent source material. C4 adapts to
incoming content so that any format sounds amazing. And
C4 is fully compliant with the latest loudness standards
from Apple, Amazon, YouTube and others. $999 MSRP.

C6s Livestream Processing Software

Chameleon on your PC! Built around the same decision-making
engine as the C4, C6s adds fine tuning controls so you can
influence the sound. Automatically maintains your chosen
loudness target across wildly disparate source material.
Available as a standalone application for either Windows or
MacOS, and also as VST and AU plugins. $599 MSRP.

{@ AUDIO VOLUME
CHAMELEON —~

|
‘9 C-LEVEL Studio Audio Processor

C-LEVEL normalizes contribution audio. Think of it as a gentle multi-
band AGC making everything sound consistent and polished. Works
great for STL protection and OTA pre-processing (as an upgrade

for those legendary boxes you can't get anymore), or at satellite
and cable originations before sending the audio downstream for
rebroadcast. Even use it to tame TV audio. $999 MSRP.

C3 Headphone Processor

Now your on-air team can hear themselves the way
listeners do: big, bold, beautiful and smooth. C3 simulates
the sound of an OTA processor, which helps talent work
their voices and mic techniques to get that compelling
sound that keeps your listeners tuning in. $799 MSRP.

023 Angry Audio LLC
angryaudio.com
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Comment
How will
generational
Al and related
technologies
change how
radio work is
done? Tell us
at radioworld@
futurenet.com.
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Promo Power

ChatGPT didn’t write this

Explore Al's new frontier while applying a dose of caution

s futurists and journalists publish their

pieces about ChatGPT, | devour the details

while, deep inside, | reserve a modicum of

healthy skepticism.

Like you, I've played with ChatGPT for

hours, and it really does seem to be the next
big leap in the information age. Microsoft's Bing appears
poised — finally! — to compete with Google Search, which
is a minor miracle in itself. However, rather than attempt
to predict the impact, I'd like to take a look at how radio can
connect to this technology now, in the moment.

Chat through artificial intelligence is such a compelling
topic for 2023, a key subject for your on-air staff to talk
about and to use as a tool to entertain and inform your
audience. Morning-show producers should be creating
regular segments that utilize this Al for amusement and
enlightenment. Combine it with voice Al, or use a text

reader to deliver Al results.

We already know that ChatGPT can write songs, poetry
and give advice. Music trivia is fast, fun and fairly accurate.

Then there's a pile of other uses, starting with so many
questions about adaptability!

Will we soon be able to generate a script for a reliable
local newscast? If so, will we be violating copyright? Would
an artificial co-host of a morning show be a cool stunt — or
a new team member? Is talk radio ready for a segment
hosted by opinionated artificial intelligence? Or will that
voice use racist, misogynist or other horrible material easily
found on the internet?

This is a new frontier ready to be explored now, but
possibly discarded as it becomes commonplace, disliked or
shown to be consistently unreliable.

While the ChatGPT I've played with is not ready to
write full promos, put together guest lists for shows or

reliably suggest hot topics for discussion, it can

RAM SYSTEMS

CLOCKS AND TIMERS
RADIO—TV—DIGITAL

Aug 20 2022 32
T w

GPS MASTER CLOCK

function as a quick idea-generator for talent and
producers in creative mode. Important note: |
had ChatGPT write morning-show promos and
they came out generic because the bot couldn't
find specifics on my test station’s website. Poor
data in equals the same thing out. As listeners
use Al for their own answers, remember to

keep your website information accurate and
updated consistently, so bots can deliver precise
information.
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Promo Power

The company Radio Workflow is already using Al to And what does ChatGPT think of itself? The response: “As
write advertising copy for radio. By the time you read an A.l. language model, | do not have personal opinions or
this, perhaps there will be an Al company offering emotions. | am designed to provide helpful and accurate
engineering solutions to help with repair, installations, information to assist with answering questions and
maintenance and more. generating text. My abilities are limited to what | have been

Of course there is an ugly side. The New York Times had trained on and do not extend to self-reflection.”
this from Gordon Crovitz, co-chief of Newsguard: “Crafting Thank YOU, Mr. Spock. ... Or should that be Lieutenant
a false narrative can now be done at dramatic scale, Commander Data?
and much more frequently — it's like having Al agents As always, drop me an email and let me know what you
contributing to disinformation.” think to marklapidus1@gmail.com.
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Professional Broadcast Engineering Software NS B

CORNELL-DUBILIER
MICA CAPACITORS

o &8 ® Create stunning "real-world" coverage maps,
FROM STOCK Sog, interference studies, and population reports
Y with Probe 5™
VACUUM e Find STL broadcast auxiliary and Part 101
CAPACITORS microwave frequencies and generate PCN
i i ™
FROM STOCK /s letters with Microwave Pro 43
IR ST o v e ® AM Pro 2™ used daily by FCC engineers,
HIGH ENERGY CERAMIC iShne e B%’;sff”_" ~Haich performs skywave and groundwave allocation
CAPACITORS 13 ' S~ studies and AM coverage mapping

® Map FM stations and discover upgrade
possibilities using FCC
minimum separations

SURCOM :
ASSOCIATES L ey OfE

S, m -
5674 El Camino Real, Suite K o S — FMCommander™ ghilcsﬁgﬂlérﬁi'ﬁzhc%?sﬁfﬁg"am
Carlsbad, California 92008 . - " " -
(760) 438-4420 Fax: (760) 438-4759 robe 5™ Longley-Rice coverage map with FCC's style 60 dBu coverage contour.
e-mail: link@surcom.com web: www.surcom.com www.V-Soft.com V-Soft Communications® (800) 743-3684

AES Distribution Made Easy
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AES DA 2x6 XLR AES Distribution Amplifier

The AES DA 26, six XLR output, two-input AES/EBU distribution amplifier is
ideal for distributing AES/EBU signals or word clock at sample rates of up to 96kHz. I_EG ACY PA RTS & S E RVI C E
The system’s two selectable transformer isolated inputs use a standard
XLR audio jack for balanced AES/EBU signals and a RCA jack for S/PDIF

signals. The selected input is distributed to six transformer isolated AES/EBU - -
XLR output jacks. Internal AES activity detector provides a LED indicator

and SPDT alarm relay.
BROADCAST"
> e Orbanlegacy.com

PROBLEM SOLVED

www.broadcasttools.com

radioworld.com | March 29 2023


http://www.radioworld.com
mailto:marklapidus1@gmail.com

BROADCAST
UIPMENTEXCHANGE

Rebuilt Power Tubes

1/2 the cost of New!
Se Habla Espafiol

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

—
Why do broadcasters love Bext antennas?
Performance, Customer Service

and Sturdiness, explained this way

=
by a Bext customer:
o=
e
Keepi on the “Ilove Bext Antennas. m ]
plng YOU n Its high-power TFC2K* model is built
air since 1934 so sturdy and seems virtually unbreakable.
We trust those for our stations located
in hurricane-prone areas”.

ISO 9001 Certified
DAVID HOXENG, ADX Communications, Pensacola, Florida

NEW POWER TUBES RadioMusic.com

* TFC2K arrays can be rated up to 75 kW power handling.

Triodes 1-844-RADIO-MUsic
Tovde 7 St St Combo
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NEW SOCKETS & . ]
REPLACEMENT PARTS StUd’O AM erg en Cy l dv rt N wlt;Iout
Worldwide Availability Adapters & Cables aave tls |_hlg
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Made in the U.S.A. SompoRents Tor {hinG habeiens ..

temporary & aux

Call (800) 414-8823 AM applications. \

Intl (650) 846-2800

Fax (650) 856-0705 Transmitters (to 10W)

. . Antennas (to 270W) ° <
Visit our Website at Prefab Groundplanes n ot h I n
www,cpii.com/eimac Accessories P amm g m
’ - Rentals
| ”
‘ p' Any frequency. Anytime. For more information contact
| §

John Casey at
1-845-678-3839 or email
john.casey@futurenet.com
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| (352) 6227700
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Growing Up Gates

Hello, | just wanted to express my thanks for the nice piece
you published by Brian Galante on the history of Gates
Radio, based in Quincy, lll. (“Gates Air's 100 Years of History
in Pictures”). That article was a sequel to your photo essay
compiled by John Schneider, published a decade ago,
“Remembering the Gates Radio Company,” which marked
the sale of Harris Corp.'s Broadcast Division.

My dad was Norbert (Nibs) Jochem. He was a member
of the management team at Gates for many years. He is
pictured in a couple of the photos in these articles. Other
Gates execs pictured were frequent guests at the house and
their names are all familiar to me.

I grew up in a household that smelled of soldering smoke,
surrounded by all varieties of audio equipment. It seemed
he was always tinkering with something: rebuilding a radio,
assembling a Heathkit project, etc.

The pictures of the various office locations of Gates Radio
in Quincy are great too. There's one of 123 Hampshire Street
that really brings back memories. | used to tag along with
my dad when he went back to work in the evening or over a
weekend and | roamed all through that building when | was
in grade school and middle school. The photo shows an entry

Above

The author recalls
that his father,
Nibs Jochem, had
his own parking
space at 123
Hampshire St.
Photo courtesy
Janet Gates
Conover.

door with cars parked nearby and | remember that one of
those parking spots had a sign showing that the space was
reserved for Norbert Jochem. That was a point of pride for
me as a kid!

When | was in eighth grade | dazzled everyone with a Tesla
coil that produced impressive arcs of electricity and smelled
up the room with ozone — we (mostly my dad) built it at the
123 Hampshire Street facility, seemingly with materials he
scrounged up from the production areas.

| also remember going with my father to the antenna
farms on either side of the Mississippi River and it seemed
| was always hearing about the VOA project. | recall that we
were treated to a VIP tour of VOA facilities when we visited
Washington D.C.

My dad traveled quite a bit for the company. This was in the
1960s, before business travel was common, and he had a habit
of bringing home a swizzle stick from every flight he'd been on
while traveling for Gates. I've now got quite the swizzle stick
collection. | guess he liked his gin and tonics while flying.

I've got a box of Gates memorabilia — company
newsletters, a scrapbook given to my dad upon his
retirement, etc. Seeing your article will prompt me to dig out
the box and reminisce. Thanks so much for the stories.

John D. Jochem, Psy.D.
Clinical Psychologist

radioworld.com | March 29 2023
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Readers Forum

600-Ohm Musing

Regarding Mark Persons’ article “Let’s Talk About Some
Basics of Audio for Radio” in the Feb. 1 issue:
Mark, some questions regarding 600-ohm termination:

1. Do | understand you to say that with modern
transformerless equipment, it is not necessary to have
600-ohm terminations? Does it make a difference if there
is a long run of wire to the destination?

2. With legacy equipment that has an actual 600-ohm output,
will a 600-ohm termination reduce the voltage by half? Is
the VU meter calibrated assuming a 600-ohm load?

3. When setting levels, is it less critical if there is compression
between the studio and the transmitter?

Kenneth Lundgren 1
Author Mark Persons replies:
Kenneth, transformerless equipment does not require a
termination to keep audio frequency response flat.

A long run of cable is more difficult if it is more than several
hundred feet. In that case, likely a termination should be used.

VU meters on transformer output equipment are calibrated
based on a proper termination. Yes, the audio is higher without
a termination.

Best to set all levels within a few dB so the audio processing
does not need to work as hard to maintain the correct level. If
the audio processor sees a much higher level when a new source
is connected, audio distortion might result during the first
second it is on.

Conversely, a lower audio source will sound low until the
processing catches up. Listeners hear those less than great
transitions between program material sources.

Audio Fundamentals
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GENERAL RADIOTELEPHONE OPERATOR LICENSE
(General Radiotelephone Certificate)

This certifies:that the individual named below is a licensed radio operator and is authorized to operate licensed
radio stations:for which this class of license is valid, The authority granted is subject to any endorsement placed on
this license, The authority granted is also subject to the orders, rules, and r of the Federal C

‘Commission, the statutes of the United States, and the provision of any treaties to which the United States is a party,
swhich are binding upon radio operators.

This license inay not be assigned or transferred to any other person. This license is valid for the lifetime of the
holder unless suspended by the FCC.

Endorsement:

Licensee: XENOPHON C. SCOTT

NONE

Place of Issuance
PHILADELPHIA, PA.

Date of Birth
AUGUST 4, 1943

License Number

JANUARY 2, 1985 PG-3-15387

| Tssuance Date

Yol b

7

Signatureof Licensee
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How to

submit
Radio World
welcomes
comment on
all relevant
topics. Email
radioworld@
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in the subject
field.

Deliberately run
audio into the red
and beyond ona

recording, and you W\ hear
the mush that turns into.
Valuable audio \\\h\‘m‘\\\m\
is lost, and itjust plain
sounds bad.

Try ttor yourselt

CC 758-E
January 1985

A General, Not a First

Re the recent letters about FCC licenses:

Following the demise of the First Class Radiotelephone
License, there was a brief period of time when the holder of
a First Phone License could have it replaced with a General
Radiotelephone Operators License, as contrasted with later
issuances of General Radiotelephone Certificates.

See the attached image of my General Radiotelephone
Operators License, which replaced my First Phone.

Xen Scott |

OK, Now What?

Re “Auto Industry Non-Committal to Keeping AM in New
Cars,” radioworld.com:

Man, the work | did with General Motors years ago, to
show them that AM was worth keeping ... So what will the
commission do about the translators tied to AM stations
that will no longer be received in cars? Will they allow
licensees to turn off the AM and keep the translator
going? Widespread HD adoption isn't enough to keep this
from happening?

Jonathon R. Yinger

President/CEO

The Christian Broadcasting System &
Broadcast Properties LLC
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FM & DAB+/HD Radio Audio Processor

OPTIMOD 5950

The New Generation of OPTIMOD Audio Processors

Booth W2543
West Hall
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YOUR NETWORK HAS SHIPPED!

You have chosen the intelligent audio IP network that puts you in complete control of
everything, just like the maestro. It’s all in the WheatNet-IP network: audio routing, mixing,
processing, silence detection, third-party equipment mtegratlon and more. How you
configure the audio ecosystem is open to your imagination. | included

Connect with your Wheatstone sales engineer to go from designed to shipped!
Call (252) 638-7000 or email sales@wheatstone.com

www.wheatstone.com | Manufactured, supported, and shipped from North Carolina, USA
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