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The Evolution of LX Radio Control Console

Wheatstone’s new LXE console brings control surface configuration
to anew level. Going far beyond the usual “any source to any fader”
network concept, the LXE is a fully flexible control interface, where
every switch and rotary control is programmable to perform any
desired function. This means console architecture is completely
customizable to client requirements, and limitations to functionality
are no longer a factor. Physically compact, the LXE is available in
several different form factors including countertop, countertop

sunken, and split frames (split sections are not confined to one room,

they can actually be in different studios).

Any Way You Want it

ConsoleBuilder software allows every switch on the surface to be
programmed for function, mode, and even color (switches are RGB

led illuminated). In fact, built-in software allows every button to be
scriptable, letting you create powerful macros for as many controls as
youwant. Multiple full color OLED displays on each panel keep pace
with ongoing operations, and event recall allows painless one touch
console reconfiguration at the press of a button. With its inherent
control flexibility and ability to access thousands of signals (sources and
destinations are limited only by the size of the network) the LXE takes
facility work flows and audio control to a new level.
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The World At Your (Motorized) Fingertips

The LXE can have up to 32 physical motorized faders, with full DSP
processing available on all 32 channels. Surface(s) interface seamlessly
into the WheatNet-P Intelligent Network, and utilize BLADE-3s

for audio, control and associated logic data flowingon single CATé
interconnecting cables. The system can ingest anc convert virtually

all audio formats: analog, microphone, AES/EBU, SPDIF, AolP, MADI,
SDI and even AES67. Loudness metering, ohase contral, and full EQ/
Dynamics are included.

09:59:45 AM

010:15:6

09:59:45 AM
010:15:6

09:59:45 AM
010:15:6

All New Graphical User Interface

LXE's new GUl is has pre-built screens for everything you
normally use ~ metering, clocks, timers, dynamics, EQ,
assigns. and more.All are touch-screen accessible with
gestures you're used to using on your smart devices. And,

the GU' is just as customizable as the LXE surface. Using

our ScreenBuilder-LXE software, you simpty drag and

drop objects and define their functions via asimple wizard
interface. You can store multiple custom screens, if you like, to
go with your custom LXE setups.

THE ALL NEW LXE BROADCAST AUDIO CONSOLE
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IEWPOINT

Post-Show Reflections and
Summer Projections

nother NAB Show has come and gone. I enjoy attending the
convention, and it was great to meet so many people this
year. But even with four full days, I didn’t see everything or
everyone I wanted to; it can be quite overwhelming, to tell

the truth.

But now we've had a chance to recover and to assemble some 2016

. post-show coverage, including our Best of Show Award winners featured

“ this month.

The Broadcast Engineering Conference opened before the exhibition

floor opened; there were innumerable topics and techniques covered in Las Vegas this year. Alan
Jurison is a nationally known expert on HD Radio, and we're sharing his subject of choice, modified
from his paper presentation. Look for more topics from the BEC soon.

Chris Wygal has reported from the floor in Las Vegas on behalf of Radio for many years, and
2016 was no different. He says every show seems to have a dominant theme. Check out his article to
discover this year’s.

Right before the show, a now-infamous “hack” attacked a radio station using the public internet
for audio transmission (and, perhaps, also taking less than appropriate precautions). In this issue, IT
expert Chris Cottingham offers simple techniques to prevent that kind of breach, as well as how to
keep yous station safe from ransomware attacks.

Lee Petro uses his soapbox to bring you up to date on a couple of important FCC items. First, if
you are in a top-50 market and have more than five full-timers (if you have fewer employees than
that, we want to hear from you), then you need to know about the new online public file system. Lee
will also clue you in on the EAS Test Reporting System. You know there’s another nationwide test
scheduled for September, right? (If not, read FCC Update.)

We all know they love their football down in Texas. Well, KEOM(FM)’s tower is practically in the
end-zone! This student radio station is featured in our Facility Showcase. And if you’re looking to
hire some new blood, this is the kind of feeder program you should know about.

At first, the problem addressed in this month’s Field Report may appear minor; then, you'll
start to think about how any different times and different ways you've tried to do this. You
may have deployed a kludge or two in the course of your quest. Those days are over, thanks to
technelogy!

The Wandering Engineer is at it again this month — this time pining for the days of more FCC
regulation! Are you old enough to remember what it was like way back when? (Actually, it wasn't
that long ago, and I, too, agree that some of the rules meant to benefit broadcasting havent necessar-
ily worked out that way.) The law of unintended consequences certainly applies to broadcasting.

Thanks for picking up Radio — and don't forget to visit our website, radiomagonline.com, for

I

Doug Irwin, CPBE AMD DRB | Technical Editor

more content to hold you over until the July issue. §
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FACILITYSHOWCAS

Texas Station
Takes “Old School
Broadcasting to He

by John Hicks

The author is an Inside Sales Representative for WideOrbit, (4 St ':,'j Sy

hen you tune in KEOM 88.5 FM out of Mesquite, ‘Texas, a subur «
Dallas, you might be surprised to learn you're listening to a high scis
station. -
Blasting a strong, clear signal across the Dallas market and virtuafly'i
ing the hip-hop, top 40 and alternative formats popular with teenagers, KEON{'s live
dent DJs throw down the biggest hits from the *60s, *70s and '80s. In a typical hour, KEOM'
DJs might drop classic rock from Elton John, Led Zeppelin and David Bowie, vintage R.&'g KEOM’s 514-foot
tower (shown) is a
landmark at Mesquite’s
19,400-seat Memorial
Stadium. The FM
antenna is at the top. F

from Marvin Gaye or a Donna Summer disco epic. i

The tunes come sandwiched between all the other features you would expect from
a professional, highly staffed station. Students contribute local and state news reports,
weather, traffic, community announcements and jingle IDs.

Operating under the tagline “Your Community Leader,” KEOM has become a favorite
in Dallas’s ultra-competitive radio market. Its unique blend of upbeat nostalgic music has
an instant appeal for parents, school district patrons and other adult listeners. KEOM's

“old school” format has made the station a popular pick among Dallas-area
adults. In fact, the station was a MARCOM (International Competition

for Marketing and Communications Professionals) award winner

in 2015, 2014, 2013 and 2011 and it has been a reader’s choice

nominee for D Magazine's “Best Radio Station” every year
since 2012.

“It's cool because it’s not the same genre all the time.
It’s like they let the students go back in time and pick
the genre,” said Jay Ross a Plano, Texas, business ownet:
“Anyone between the ages of 35-60 will get it

Bill Arnold of Dallas agrees. “I love that station. It's
on in my truck all the time”

EDUCATIONAL PURPOSES
For 31 years, the Mesquite Independent School
District has operated KEOM as an asset to serve
the community while teaching local students
about the broadcast business.
Kids who want to work at the station face -
stiff competition to secure a coveted spot in the
KEOM student program. Applicants from the
Mesquite Independent School District’s five
high schools compete for 56 openings in the

-

8 JUNE 2016 | radiomagonline.com d World |
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KEOM(FM) General Manager / Programmer
Peggy Brooks

Advanced Journalism class, which is respon-
sible for running the station.

Students first learn the basics like terminol-
ogy. Federal Communications Commission
rules, speaking skills, operating the broadcast
console, editing/production and script writing.
In the second year, the course becomes more
in-depth. Peer leaders provide on-air training,
music programming skills, advertising sales
and traffic scheduling. Training in interview
skills and news and feature production also
includes coaching on ethical considerations
and laws affecting broadcast journalism.

In addition to earning special credit,
participating students can explore broadcast
or engineering careers while working at the sta-
tion. The course covers all kinds of radio duties
including voice and on-air traiing, writing,
researching, news reading, programming,
production skills, ad sales and traffic.

On average, at least half of the participating
students go on to pursue a higher education
degree in broadcast media. This year, KEOM
awarded five scholarships to deserving seniors
who plan to major in journalism, radio/ TV in
college. Funding for these scholarships come,
from underwriting sponsorships of local sparts
broaadcasts.

“Our students find this is an eye-opening
experience. Most admit they never fully real-
ized so much was going on in their own com-
munity and how much work is involved before
they get te the fun part,” says General Manager
and Programmer Peggy Brooks.

Kids who make it into the program don’t
want to cut this class. “Good attendance is

Prota Creds

John Hicks, WideOrbit

required. Generally students would rather be at
the station than sitting in a classroom some-
where,” Brooks says.

When school is out of session, that doesn’t
mean students disappear from station activities.
Some top performers can work over summer

Serie

UV

T

vacation. In exchange, they get mare on-the-air
time and even earn a little money for their efforts.

TECHNOLOGY AND EQUIPMENT
Part of what makes KEOM’s high school staff
sound so professional is the district’s dedication

3.5 kW - 88 kW
Digital/Analog FM

The industry’s top 1BOC transmitter

More 180C power than.any
other transmitter

Highest Hybrid IBOC efficiency
Unique WD Spectrum/Efficiency Optimizer
Patented hybrid peak/crast reduction
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STL bandwidth
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Separate controller ‘back up’
user interface
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Powerful presets

Low mains operation down to 90V
(at 1/3TPO)
LD-MOS
New dynamic RDS scrolling
Backup Audio Automation
Award-winning monitoring and control
Email notifications
Commercial grade instrumentation
New oscilloscope instrumantation
RF and audio spectrum analyzers
Extensive logging of all events
SNMP support
IPA stage eliminated for greater reliability
SHOUTcast™ and IceCast streaming input
RDS generator
UPS interface
PUSHRADIO™ with scheduler and
play lists
Nautel PhoneHome™ proactive
status monitoring
* Axia Livewire™ IP audio support

nautel.com/GV

Nnautel
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to staying current with broadcast technology. Brooks and
her team value bringing students the latest in station tech
because they want to make sure the studio experience is as
professional as possible.

As a result, KEOM's teen staffers receive hands-on train-
ing on state-of-the art equipment. Housed in the former
school district headquarters facility, KEOM has five fully
equipped studios. These include one main, one backup on
air/ interview room and three production workstations. All
of the studios run on Adobe Audition and WideOrbit's WO
Automation for Radio.

“We went with live assist WideOrbit's WO Automation
for Radio because we wanted to give a real world picture of
radio,” continued Brooks. “And our kids love the touch-
screen technology”

Founded by former Mesquite ISD Superintendent Dr.
Ralph Poteet, KEOM signed on the air Sept. 4, 1984 on
88.3 with 3,000 watts at 250 feet. The station moved to 88.5 in 1992 and
increased power to 61,000 watts after completion of the 514-foot tower
project at the city-owned stadium.

Throughout the years MISD Director of Technical Services Dennis
Hevron has been heavily involved with the stations’ power increases, the

Dennis Hevron (
stand in front of a Nautel NV40 transmitter.

. ! N | [— |
left) with assistants Andy Floyd and Clay Cottles of Mesquite ISD

landmark tower project, and most recently, the addition of HD Radio. Hev-
ron is a 37-year district veteran with a staff of 65. He relies on Department
Manager Clay Cottles and Andy Floyd to assist with station engineering.
MISD engineers, regional broadcast engineering contractor Broadcast
Works and KEOM! staff collaborated on recent rebuilds and upgrades in the

Eliminate HD Radio air chain time alignment issues automatically

e BELAR
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The KEOM 60-dBu service contour covers a large portion of the Dallas metro.

studio environment. The equipment upgrades
include a new 12-channel Wheatstone E1 con-
sole and integration with WO Automation for
Radio for the on air studio, Comrex codecs for
remote game broadcasts, and a Gentner SPH-3
Phone hybrid for caller audio. A new Wheat-
stone L-8 was added as the production console
late last year. Lastly, KEOM’s on-air processing
was upgraded to an AirAura X3.

Transmitted from a unique tripod tower just

10 miles east of downtown Dallas,
Mesquite’s student DJs can be heard
loud and clear throughout most of the
top 5 market.

The 514-foot KEOM tower with
its unconventional lattice design was
built in 1990 by the Landmark Tower
Co. of Fort Worth, Texas. It also sup-
ports two 1,500-square foot “pods”
that accommodate additional equip-
ment for customers who lease space.
Two or perhaps three of this specific
design were built.

A set of Wheatstone blades op-
erate over a dedicated fiber network
that is part of the 53 miles of underground
fiber owned by the Mesquite Independent
School District. They connect the studio to
the transmitter site, which is located just
beyond the end zone of Mesquite Memo-
rial Stadium, on the campus of rival West
Mesquite High School. The communications
center and tower complex houses a Nautel
NV40 transmitter and associated broadcast
equipment including a standby STL and a
dedicated WideOrbit Automation system,
which backs up the studio facility.

The tower acts as a virtual commercial for

KEOM to the Mesquite school district’s football-
hungry fans who pack the 19,400-seat stadium
under the Friday night lights.

High atop the structure a remote video cam-
era provides a bird’s eye view of the stadium.
The camera can zoom on downtown Dallas
to project the city skyline onto stadium’s large
screen digital scoreboard.

In addition to being a great confidence
booster, students working at KEOM pick up

KEOM'’s students are trained in use of WideOrbit's WO
Automation for Radio.

experience they might not fully appreciate
until they graduate, start college or enter their
chosen field. The professionalism of the facili-
ties and on-air product prepares them well for
continuing in the radio industry.

Students also get recognition throughout the
community. It turns out that student DJs — just
like more seasoned radio colleagues — never
get tired of being greeted with “Hey, I heard
you on the radio!”

To hear KEOM anywhere in the world, tune in
to its live stream at http://www.keom.fm or check
it out on your mobile via the Tuneln app.
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by Lee Petro
he days are getting longer, which
must mean that the Federal Com-
munication Commission’s staff
wants to clear their desks before
summer vacations kick in. In a flurry of recent
activity, the FCC moved forward on several
initiatives we've been waiting to see.

PUBLIC FILE

First, the commission announced that it had
completed the development of its new online
public inspection file database. As discussed
in the March 2016 edition of our column, the

BROADCAST LOGGER

Welcome to Cloud Logging

Broadcast Logger is the new way to
capture, store, and manage audio

Iogs in the cloud.

Whether it is for legal, compliance,

aircheck, or archival purposes,
Broadcast Logger is the safe and
simple way to tackle logging.

FCC adopted rules to require radio, cable, DBS
and satellite radio licensees to migrate to an
online public file report. The requirements for
terrestrial radio licensees are staggered based
on the size of their respective radio market,
and the requirements for cable companies are
staggered based on the size of their respective
cable systems.

In a public notice released May 12, the
FCC announced that the first wave of entities
will need to begin using the online public file
database as of June 24, 2016. This requirement
applies to commercial radio stations in the top

Export Audio with Ease

Our export tool allows you to

select one or more parts of your

audio logs, both by metadata
and time of day, to quickly
combine into a single audio file
and send it anywhere it's
needed.

With one click the audio can be
emailed, downloaded, or
published directly to another
platform or other podcast tool.

It's easy enough for all staff,
including both programming
and sales, to be able to use!

vw.BroadcastLogger.com

FCCUPDATE

Summer Desk Clearing

50 Nielsen Audio radio markets that have five
or more full-time employees. These licensees
must begin uploading newly created materials
(think second quarter issues/program lists due
by July 10) starting on that date. Furthermore,
these licensees will need to make sure that any
document that is required to be in the station’s
public file (with one exception) is placed in the
database as of Dec. 24, 2016.

The one exception relates to the station’s
political file. As previously noted, the FCC's
new rules will not apply to the first wave of
radio stations for their existing materials that

Turbocharge Your Audio Logs
Indexed, Searchable, and In the Cloud

Indexed and Searchable

Quickly find what you need with

logs indexed by metadata and daze.
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are required to be kept in the station’s political file.
Instead, these stations are only required to upload
newly prepared political file materials to the
online database.

While there had been some specula-
tion (hope?) that the new online data- O
base would not be ready for prime-time
until the fall political season was well
underway, the June 24 launch date _l
ensures that radio stations with five or <
more full-time employees in the top 50 ¢
markets will be busy uploading political
file materials throughout the summer \))
and fall. o

All other radio stations, including &
noncommercial radio stations, must be ready Q/
with their materials uploaded to the database
by March t, 2018. Stations can convert to the new
system earlier than that deadline, but once they notify the

rely on the materials in the public file located at their main studio.

sound amazing
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FCC that they have completed the transition, they may no longer

ALERTING
Next, the FCC released details about the new
Emergency Alert System Test Reporting System
that EAS-participating stations must use after
O a nationwide EAS test.
The FCC had adopted new rules in
O June 2015 which introduced a new lo-
Z cation code for nationwide testing and
the creation of ETRS. The information
§ collection aspects of the new rules

o were approved in December 2015, and

0) recently, the Federal Emergency Man-

% agement Agency announced its inten-
N tion to initiate a nationwide EAS test on
O Sept. 28. The FCC'’s public notice released
$ in April 2016 announced the progress made

in creating ETRS, and informed the public

that it intends for EAS Participating stations to

use ETRS to report on their participation during this
upcoming test.

The April 2016 Public Notice provided screenshots of ETRS step-
by-step instructions for the preparation of an ETRS report. Stations
will be required to register with ETRS within 60 days of the official
launch of the system. Licensees will be required to complete sec-
tions of the form providing the identification of EAS participants and
related background information, such as the EAS Participant’s facility
identification number, transmitter locations EAS designation, EAS
monitoring assignments, the equipment type and the software version
of installed EAS equipment.

Subsequently, when a nationwide EAS test is activated, stations will
need to complete a report within 24 hours. The report requires confirma-
tion whether the EAS message was received and retransmitted, informa-
tion about the source of the EAS message and disclosure of any difficulties
experienced by the station regarding the receipt or retransmission of the
message.

The public notice indicated that the FCC will announce the first
deadline in an upcoming public notice. The FCC will also release a
public notice at least two months prior to the September nationwide
EAS test. O

Petro is of counsel at Drinker Biddle & Reath LLP.
Email: lee.petro@dbr.com.

June 24, 2016 — Commercial radio stations with five or more
full-time employees must being uploading newly-prepared public file
materials to the new online public inspection file database.

July 10, 2016 — Issues/program lists must be placed in stations’ public
inspection files (online or paper depending on location).




AES67 Is Trending

by Chris Wygal

or the past nine years, I've had the privilege of working the off the tongue of the exhibitor, [ finally said, “OK, let’s back up. Give me
floor at NAB Show in Las Vegas for Radio magazine. The some details.”
primary focus is to represent the magazine on the exhibi- After a crash course and some subsequent research, 've come up with
tion floor, make contact with vendors and see what products a quick history and simple description with the hope that it sheds some
we engineers would find interesting over the upcoming year. A common light on AES67 and why radio broadcasters should pay attention.
“vibe” or element generally manifests itself halfway through the first day
of exhibition floor investigation. A QUICK HISTORY
For example, just a few years ago, flat-panel LED lighting was all the Most audio and radio techs are familiar with AES3. It's a digital audio
rage, and it was of great interest to the radio folks who wanted to delve standard that was put forth by the Audio Engineering Society and Euro-
into video. Prior to that, HD Radio widely dominated the conversation, of pean Broadcasting Union in 1985.
course. AES3 spelled out a groundbreaking digital format that eventually made
Some NAB Show trends are easy to spot, and others require a little digital audio products talk nicely with one another. The AES remains a
more digging. household name (although there are others) in developing interoperabil-
This past April, by the end of day one, the term “AES67” buzzed about ity standards for the audio industry.
consistently. After the third booth visit, when “AES67-compliant” rolled The AES continued its work in providing cross-platform continuity

“To have a great idea, have a lot of them.”

~T’l-‘xomas A. Edison "
v \.uN‘
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when it unveiled AES67 in September 2013. It’s a product of the AES-
X192 project, headed by AES Fellow Kevin Gross that addresses stan-
dards for networkable AolP (audio-over-Internet Protocol) gear.

Gross and his team came together with the understanding that the
current protocols used by different broadcast audio manufacturers are
actually very similar, but the dissimilarities create a brick wall when it
comes to interoperability. Deploying a standard to make everyone com
pliant with one another was a reasonable undertaking.

Nearly three years after its conception, AES67’s debut was a big deal
in Las Vegas.

A SIMPLE DESCRIPTION R ,
Prior to the implementation of AES-EBU in the mid-1980s, the inter- he exhibit floor drew a large and curious crowd, as usual.

connection of equipment that supported stereo PCM formats was — for
lack of a better term — a crapshoot. The AES-EBU standard allowed PCM quality of service and host naming, for example.

or DAT formats to work interchangeably at different clock rates. Since I am far from a networking expert, it will be sufficient to say that
AES67 accomplishes the same objective, but it is set in place for audio the AES67 frameworx of rules allows differing IP audio products to see

systems that exist together on IP networks. It calls for agnostic data and recognize each other.

protocols to be used in the Ethernet Layer-3 world. The Ethernet layers Lets make an analogy with speech: You speak English and a colleague

are spelled out by the Open Systems Interconnection Model, on which the 3,000 miles away speaks German. However, you both speak French, so

Ethernet standard was built. The OSI Layer-3 is the “network” layer and you use French to communicate.

it determines many of the critical factors that affect audio transport like Another analogy that I heard on the exhibition floor: You speak

Providing technical precision as well as style and affordability.

&
Support
GRraHAM STUDIOS N
' m, [0]®] & 1
Broadcast Furniture &> = s
(866) 481-6696 o graham-studios.com (815) 222-3556 = www.isupportradio.com
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English into a telephone, but your French-
speaking colleague understands it as French.
Conversely, he speaks back to you in French and
you understand it as English. The two of you

are able to conduct regular business as usual
because the language differences are no longer a
hindrance.

Here's a real world example: A station using
Wheatsone- or WheatNet- or Axia Livewire-
compatible consoles could transport its program
via audio over IP to an Orban 8700 at the trans-
mitter site. We can even consider Tieline’s Genie
and Merlin products; both are AES67-compliant
and will interface with WheatNet in such a way
that the Genie and Merlin appear as sources or
destinations in WheatNet’s Navigator software.

I have personally experienced situations
where other radio networks aren’t able to con-
nect to my facility (and the other way around)
because we both have different IP codec prod-
ucts. If all stations were AES67 compliant, the
world would be a much simpler place!

AES67 is not an effort by the AES-X192
team to replace anything — it simply offers an
interoperability standard. It works alone, but
can be used in concert with popular transport
protocols such as Dante and Ravenna.

One good example of this integration is the
Simple-IP-8 from Arrakis Systems. The IRU
device is powered by Dante and is AES67-
compliant. From a form-factor perspective, the
Simple-IP-8 is loaded with 8-mono or 4 stereo

The inexpensive STL and Multipoint IP audio
codec with: Dual Power Supplies, Audio File
Backup via SDHC card, aptX® Enhanced,
AAC-ELD v1 and v2

Tieline™

The Codec Company

www.tieline.com
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inputs and outputs connected through RJ-45
jacks. This allows a studio to launch itself into
the AolP world with an [P-based transport
management system that is compliant with
AES67 gear anywhere on earth.

AES67 is heralded as well in live sound and
music and post-production circles. Imagine a
scenario where a fixed or touring live sound sys-
tem is in place, a broadcast truck rolls in and a
recording rig shows up. If all three entities have
AES67-compliant AoIP gear, the setup time is
greatly reduced and the show goes on with less
routing headaches. Each system plugs into a
central IP switch and instant magic happens.

Another standard you may hear more about
in the near future is AES70, a scalable, control
protocol for professional media networks.
AES70 addresses device control and monitoring
only; it does not define standards for stream-
ing media transport (that's AES67s role). It
will work in conjunction with AES67 as well as
Ravenna and Dante.

AES67 is a groundbreaking advancement. It
frees up purchasing and installation restraints. If
an installer wants to use WheatNet-compatible
consoles, Telos Hx6 talk show systems, Orban
processors and Comrex codecs, he can, and they
all operate together with newfound interoper-
ability via AES67.

This was a dominant theme at NAB Show
in Las Vegas, and AES67 certainly won't be
confined there. 0
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The Need for Automatic Alignment
Of HD Radio Diversity Delay

by Alan W. Jurison

The following is an abridged and edited version of a paper presented as part traditionally installed in the broadcast chain. What is needed is a systems
of the Broadcast Engineering Conference of the 2016 NAB Show. approach to this problem.

In this paper, we will discuss the implementation of various combi-
udible blending artifacts are the top complaint from auto nations of hardware to provide continuous monitoring and adjustment
manufacturers and consumers regarding the HD Radio of diversity delay in real-time to reduce or eliminate the objectionable
experience. The majority of the problems can be traced back blending artifacts impacting listeners.

to individual broadcast stations. While our industry has
long relied on manual management of diversity delay and time alignment, ~ WHY DOES IT MATTER?

results in the field often have shown that stations set manually have been HD Radio is here to stay and growing rapidly. The biggest area of
known to “drift” over time. growth is with factory-installed radios in new automobiles. Ten years ago,

There are a myriad of potential problems that can cause drift, many the broadcast industry wondered when these digital radios would show
of which are out of control of any individual device that has been up. They are here now, and listeners have them.

In 2015, DTS reported that over 35 percent of new automobiles came
with HD Radio as standard equipment. In 2013, that number was about 33
percent. Millions of HD Radio receivers have been sold and are being used,
and millions more are added each year. Should these trends continue for

the rest of the decade, it will soon be hard to buy a new vehicle without HD
A L L Radio. The digital experience of a radio station is something broadcasters
should be paying attention to today, because within a few years, whether
NTP Clock & Notification System listeners are aware of it or not, an HD Radio will become the primary radio.

Market-based research conducted by DTS shows that, in many of the

largest metro areas, 15 percent or more of vehicles registered on the road

* Always Accurate NTP Clock are equipped with HD Radio, and in a few markets, that number is nearly

* Analog and Digital Clock Display 20 percent.

* Show Segment Counter Let that number sink in: One-fifth of the audience could be listening to
an HD1 signal instead of analog FM. Those listeners may not necessarily
know that they have HD Radio, or be seeking out HD Radio content, but
the acquisition of a vehicle installed with HD Radio means they will listen

s to this content.

* Displays Notifications from )
Livewire GPIO

* No PC Required ﬂ

If your station is not precisely aligned all of the time, the transition will
sound bad, whether from analog to digital, or back from digital to analog
when the HD Radio digital signal fails. Just how objectionable this is to
listeners depends on how far off the time alignment is and what type of
programming is currently broadcast on the station.

My experience, gained from listening to hundreds of stations, is that
music formats with light audio processing and spoken-word formats seem
to be more susceptible to noticeable audible problems, even with a small
offset in samples.

On loud, densely processed music formats, the effects of being slightly

sk out of spec can get buried in the program density to a point. But keep in
WP EVOEYSIMA.COMm mind, even these stations have periods of less density that are important,
systems o bt o such as talk-intensive morning shows and commercials.

(877) 447-2728
Many broadcasters may think, “Well, the radio blends once every 8
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digital lock, it blends to analog, and eventually as they go

out farther and farther, the signal is lost into noise.
Unfortunately, that is not the typical blending experience

for listeners because most do not leave the market or the sta-

>

tion's signal coverage each day.

'
-,__,Z_I___L, 3

Let’s consider the station's 60 dBu coverage contour,
which is where many FM band HD Radio stations with
digital sidebands at ~20 dBc tend to start to lose digital
lock. If alistener lives and works in that area they can
experience the constant drifting in and out of digital lock,

7> —pa 0P 21

<

Wokos A% = ) causing the radio to blend frequently.
Fig. 1. There are plenty of spots to expect blending, as shown in this set of field Let me give you just one example of what I mean. I
measurements. recorded measurements for WNIC, Ann Arbor, Mich,, as
seen in Fig. 1. (Green indicates good signal; red, bad.) If
seconds after it tunes to the station, so it skips once — why does it matter you lived and worked in the vicinity of the University of
that much?” Michigan campus, youd hear blending often as you drove from where you
Perhaps they think of the blend as an initial acquisition; then you keep work to where you live to where you do your errands.
digital forever, But that is not always the case. Receivers of all types lose
digital lock at some point. AUTO COMPANIES HAVE TAKEN NOTIGE
The easiest way to think about this is in the car. The blend point has Diversity delay blending issues are the number one HD Radio-related
traditionally been thought of as occurring when someone is driving out complaint from auto manufacturers.
of a station’s market. At some point on the highway, their receiver loses I can independently vouch for this because I work closely with many

AES 16e - 16 AES/EBU VO Channels E44 - 4 Analog /O & 4 Digital VO Channels

Heressihowitoffindiouiiogyou
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Lynx PCI Express Audio Cards are designed to operate seamlessly with any radio, production or recording application for
both Windows and OSX computers.

Don't take our word for it, find out for yourself. Contact Lynx or your broadcast equipment retailer for a no-obligations
trial of the E22, E44 or AES16e cards.
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Fig. 2: Blending artifacts at 1 sample offset. Fig. 3: Blending artifacts at a 3 sample offset. Fig. 4: Blending artifacts at 6 sample offset.
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automotive companies. I have had emails, phone calls and idle conversa-
tions over lunch about this problem with their engineers. I have been

in vehicles with these same engineers when they hear stations skip, and
often they ask me to help fix it.

General Motors temporarily removed HD Radio in some vehicle mod-
els to help fine tune their implementation to address consumer feedback
about HD Radio blending. Their customers have been complaining to
them about this for a long time. Instead of calling up the radio station to
complain about it, the customer takes the car back to the dealer, thinking
there is a problem with the radio.

This customer feedback is not unique to GM vehicles. Automotive

designers are sensitive to this problem, and it is my experience that most

of the problems come back to issues on the broadcast side,
The official specification from DTS is that the analog and digital

signal time alignment should be 0 samples, plus or minus 3 samples. One
sample refers to 1 out of 44,100 samples per second in the 44.1 kHz digital

audio bit stream,
What exactly is objectionable for an average listener? DTS has per-
formed research, and found there are various, objectionable blending ef-

fects, that depend upon the sample offset. Figs. 2, 3 and 4 show the effects

TIME

All the time.
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precision master clocks and timing-related products
for over 40 years—ESE. Qur products accurately
synchronize broadcast operations using a choice
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Visit www.ese-web.com to witness world-class timing
systems designed for easy installation, set-up and
operation.

142 Sierra Street
El Segundo, CA 90245

(310) 322-2136 www.ese-web.com
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of small sample offsets and the impact on the
audio. The aural impact of not being within
spec quickly gets out of hand, with only small
sample errors. A very noticeable “comb-filter”
effect is heard in the audio. Larger errors create
more problems; for example, there are 23 deep
nulls created by a 50-sample offset.

We've identified the problem and seen how
it important it is to solve. Now we turn to real
world examples that can create the issues.

EXPORTER LOCATION
AND NETWORK DESIGN

FM broadcasters demanded flexibility in
equipment placement, and thus the Exgine
system was born.

Earlier implementations of HD had the
entire system located at the station’s transmitter
site; there was little to go wrong then. Those
who have implemented and studied more than
a few stations have always known that locating
the Exporter at the transmitter site produces
the most stable results; still, many in the indus-
try pushed to move the Exporter back to the
studio. (By necessity, the exporter must have a
GPS reference.) However, when the Exporter
is located at the studio and connected to the
exciter across a LAN bridge, problems can
be introduced, such as wide variations in the
diversity delay shift over time. The installation
of a GPS-disciplined 10 MHz reference source
at the transmitter site, as a time-base for the
Exciter, mitigates this problem, but does not
completely eliminate HD Radio delay drift.

The variable latency on these Ethernet links
generally creates jitter conditions far beyond
the jitter design tolerances of the Exporter to
Exgine (E2X) connection. Another related is-
sue plaguing the industry is that many of these
extended Exgine networks are not properly
isolated; I have discovered networks where
the Exporter and the exciter are on the same
network as many other different devices.

Some networks I found even had automa-
tion systems and standard end-user worksta-
tions on the same subnet as the Exporter at the
studio and the exciter at the transmitter site.

A Wireshark analysis of these networks will
show you that your E2X packets are competing
with broadcast traffic that is inherent on large
networks, such as the Address Resolution Pro-
tocol. I have seen some large networks attached
to these bandwidth-limited LAN bridges that

the remote connection is nearly saturated with
broadcast traffic.

The Exgine network should be isolated on
its own subnet, and there are several ways to
accomplish this. One is by creating a physically
different network for the E2X link that just has

Monitor Like a Pro

Inovonics is the ultimate choice for essential radio broadcast signal monitoring’
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these two components on it. The more advanced
method (and more commonly accepted practice
with larger corporate network environments)
would be to create a separate VLAN for this
network and use a virtual router in a Layer 3
switch. If a VLAN trunk is established between
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the two ends, make sure the bandwidth needed for all traffic is adequate,
and configure VLAN priority so that the VLAN accommodating the E2X
packets has the highest priority.

The reality is, in present day third- and fourth-generation hardware,
the exporter belongs at the transmitter site if you want to remainin 0 + 3
samples specification that DTS has defined as “perfect” alignment.

POTENTIAL PROBLEMS
Exporter or exciter reboot. Third- and fourth-
generation HD Radio transmission hardware is

) Radio

BELAR

M HO MONITOR

far more reliable than the earlier generations, so
the need to reboot due to a hardware or software
lockup is typically lower compared to the past.

Still, there are circumstances that can cause re-
boots, such as power interruptions to the exporter
or exciter. These can be mitigated during power failures or switchover
from utility power to generator and vice versa by installing an Uninter-
ruptable Power Supply to increase reliability. The Exgine system in its
current design does not have deterministic startup; so, at every reboot,
the exporter can start at a different time reference with respect to the
receiving Exgine interface in the exciter. The manufacturers have worked
with DTS on this issue to some degree, but it is not perfect.
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Improper clocking configuration. It would be impossible to cover ev-
ery Exporter and exciter clocking configuration in the scope of this paper.
Suffice it to say that you must follow the proper configuration for your
exporter and exciter installation as recommended by your manufacturer.
Make sure you are on current known-stable firmware and software builds
from your manufacturers.

Front panel of the Belar FMHD-1

GPS synchronization. There is a common misconception or myth
that exists among broadcast engineers that says if the Exporter is located
at the transmitter site, GPS synchronization is optional. This couldn't
be further from the truth. GPS-disciplined oscillators are a requirement
for long-term stability of the station to maintain the 0 + 3 sample spec.
Additionally, many exciters use the GPS reference to make sure their os-
cillators, sampling and 10 MHz subsystems are disciplined and fall within
acceptable operating tolerances.

Hardware failures or defects. Sometimes components in these
systems fail or need to be recalibrated due to age. These can be tricky
to troubleshoot in the field if the engineer has little experience with the
hardware. Often times, loaner or spare Exporter or exciters can be used to
help troubleshoot the issue; sometimes it is be best to send them back to
the factory for analysis.

Separate audio processors for FM and HD Radio. The once-em-
braced tactic of implementing a separate audio processor for analog FM
and the HD1/MPS digital audio has caused blending headaches that this
industry did not have imagine thirteen years ago when systems were first
implemented.

The processing requirements for analog FM and HD Radio are radi-
cally different. Because of these differences, separate processing was at
first encouraged as a best practice for stations adding HD Radio. It was
not until about 2005 or 2006 that the audio processor manufacturers
started offering devices with FM+HD processing integrated in to a single
box. Use of these single box processors has become the accepted practice
for the new installations of HD Radio.

When using separate processors, and even if a station achieves perfect
alignment with no drift whatsoever, the blends between analog and digital
often do not sound good. Ultimately, the industry may find that it must
eliminate separate audio processors for analog and digital, and imple-
ment integrated processors to achieve blends that are not objectionable to
listeners and automotive companies.

SOLUTIONS

For years, broadcast engineers have been working with iBiquity (and
now DTS) along with transmitter hardware manufacturers to resolve the
alignment problems discussed in this paper. Progress has been made,
and some of the issues that cause drift have been addressed. However,



as I have transitioned from a traditional broadcast engineer to an HD
Radio implementation specialist for iHeartMedia, I have discovered
there are many variables beyond the control of all the individual parties
involved; too many in fact. The set of issues I have mentioned isn't even
complete.

There needs to be an industrywide push for updated, precision and
continuous diversity delay measurement systems and automatic cor-
rective systems. iHeartMedia and other broadcasters have been asking
for products and solutions in this area, and we have seen the industry
respond in the last few years. At the 2015 NAB Show there were many
solutions introduced to the marketplace. (Even more were present at
NAB Show in 2016.)

The correction devices take one of two forms. The two-device system
pairs a monitoring receiver that can measure the diversity delay offset,
and subsequently sends a correction offset to a device that is active in the
analog air chain (an audio processor, delay unit or Exporter). If the sta-
tion has some of these products already, this could make a lot of sense. By
upgrading firmware on existing devices, it may be possible to put together
two pieces of hardware to come up with an automated hardware solution.

Some stations may choose to implement a single device system that
measures and corrects the diversity delay in a single device. The single
devices have an integrated receiver to make the measurements of delay

offset, and can be inserted into either the analog or digital air chain to
make delay adjustments. A simple antenna or RF sample (in FM+HD)
with the appropriate amount of attenuation and is used to drive the
device.

That is not the typical blending experience for
listeners because most do not leave the market
or the station’s signal coverage each day.

Many engineers with whom I've spoken are most comfortable with
the device right before the exporter, so that any adjustments it makes to
the delay are contained to just the digital audio, leaving the analog plant
untouched. In that implementation, the existing diversity delay in the
analog chain is increased to a larger number than previously needed;
then, the device will makes up the difference in the digital chain. For
example, if the analog processor is performing the delay at eight seconds,
this could be increased to ten seconds. The automatic correction device in
the digital chain would add two seconds of additional delay to the digital
chain to match the larger delay in the analog chain. The advantage of

“\We get to work on our stations wherever we are!”
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going in this direction is that the devices can
then correct the digital audio level and provide
level alignment between analog and digital.
This configuration will not work for any station
that has to eliminate all delay for live program-
ming and enter what is commonly referred to
as “ballgame mode.” I have compiled a list of
products that can help stations monitor and
manage diversity delay. [ have not personally
tested each solution; the list should not be
construed as a product review or endorsement.
Also, this is an evolving space; check with each
vendor about pricing and delivery schedules for
the devices under your consideration.

Belar FMHD-1. This broadcast monitor
receiver makes a variety of HD Radio related
measurements, including continuous mea-
surement of diversity delay. The correction
offset can be sent to a variety of devices, such
as products from GatesAir, Nautel, Omnia,
Orban, 25-Seven and Wheatstone. For devices
which jump to the correction delay value, the
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FMHD-1 has an optional ramp function which
sends the correction in user defined incremen-
tal steps. After a recent software release, the
FMHD-1 can now scan up to six station presets
and send correction codes to supported delay
devices. The latest versions implement the most
recent measurement filtration techniques de-
veloped in fall of 2015 by DTS. Belar is actively
releasing new software for this device, so look
for the latest version.

Delay offset corrections are made in the
analog chain. For GatesAir or Nautel Exporters,
the station may be configured in two differ-
ent methods: You can employ the traditional
Exporter delay model, configuration option
“GatesAir FM” or “Nautel FM” meaning the
analog air chain is looped through the exporter,
providing the full analog diversity delay (7-10
seconds).

There is a newer configuration with options
“GatesAir HD” and “Nautel HD” that includes
a fixed analog delay in another device, such as
an audio processor in the analog air chain ata
high fixed value (i.e. 10 seconds). The engineer
then loops the HD1/MPS digital input threugh
the exporter’s delay to increase the HD1/MPS
delay 1-3 seconds to match the HD1/MPS to 10
seconds on the analog.

Broadcast Electronics XPilOesp Exporter.
This Exporter has a built-in diversity delay
alignment feature. The Exporter can be provid-
ed with audio of the analog and digital from a
receiver running in split mode, and configured
to measure and maintain diversity delay. Note

that the station must be configured to have the
analog diversity delay fully previded by the
Exporter for this feature to work.

DaySequerra M4DDC. This is a single-box
solution, inserted in the AES path for either
the analog or digital air chain perform, where
it makes the corrections necessary for time
alignment, level alignment and phase reversal
correction. It has a web GUI and can send
alarms via GPIO, SMTP (email alarms), or via
SNMP. The web GUI can show you how well
the device is working over a period of time in
a graphical fashion. The latest version imple-
ments the most recent measurement filtration
techniques developed in fall of 2015 by DTS.
DaySequerra is actively releasing new software
for this device, so’be on the lookout for the
latest version. This is an FM-only device; an
AM version with slight hardware variations is
expected in the future.

DaySequerra M4.2 TimeLeck. This
broadcast moniter receiver makes a vari-
ety of HD Radio-related measurements. It
continually measures delay diversity, which is
helpful for aligning stations manually. In ad-
dition, it supports automatic diversity delay
correction with many of the Nautel, Omnia
and Wheatstone audieo processing products
listed below. Support for delay controls in
the GatesAir HDE-200 Exporter, Nautel Ex-
porter Plus, and Omnia 11 audio processor
is planned soon. The latest versions imple-
ment the most recent measurement filtration

CONTINUED ON PAGE 38



FIELDR

Use Hosted Solutions to Improve Resuilts
(and Save Money in the Process!)

by Clint Sago

the traditional world of informa-

tion technology. These challenges span many
areas of technology — from audio and video
streaming, telecommunications, media delivery,

s an IT manager in the radio
industry, I'm regularly tasked with
challenges that extend outside of

studio DAW design, automation system integra-
tion, security — you name it, management views
it as part of information technology. For those of
us who enjoy challenges, this can be an exciting
aspect of the job, as exposure to new ideas and
technologies will likely come into play.

One of the smaller but interesting tasks I've
repeatedly encountered over the years was find-
ing the best way to capture listener feedback
(“leave a message after the beep”) for after-the-
fact on-air usage. It’s a detailed process, from
capturing the best possible audio quality, to
making that audio available to the editing staff
automatically, to ensuring 100 percent avail-
ability and uptime.

Another consideration is the message volume;
we need to ensure the caller volume won't affect
the day to day operation of the office telephone
system. While there are dozens of ways of

The NocTel web interface affords the user an easy means in keeping track of numbers
announced to listeners; descriptions of said numbers; and finally, personnel to whom they
are routed.

approaching this, the methods can be costly, te-
dious to manage, difficult to integrate — and still
result in audio quality that will make you cringe.

[ can honestly say that all the means we used
to address this task (prior to the one we are
using now) had major limitations. The product
used when [ arrived at the job was managed by
folks in a separate department. It was an answer-
ing machine in a production studio that had the
speaker rewired to an input on the board. While

being a somewhat creative solution, the limita-
tions were many.

The second method was a step in the right
direction, but actually resulted in lower qual-
ity audio due to the way it was captured. This
method used a PC with a voice modem and spe-
cialty software built to capture audio across an
analog phone line. The software was very func-
tional and allowed multiple file formats as well
as options for local or network storage which

COMPLETE “Solid State” RADIO AUTOMATION SYSTEM
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Adding new numbers for listener feedback purposes is greatly simplified.

helped alleviate any sort of long term retention
and storage space limitations. It also allowed for
simple outgoing message management and even
handled multiple lines on one computer.
Unfortunately, the audio quality captured by
a voice modem didn't have the same clarity as
the answer machine method. Additionally, the

* eantfor Pusimer

software and computer
would need regular
monitoring to ensure
they were operational
and doing what you
needed them to do.

Yet another method
was the integration into
the local office telephone
system using a voicemail
box. As expected, audio
quality improved, and
some of the problems
associated with using
a singular PC were
eliminated. While a move in the right direction,
this method had one very unfortunate downside:
The call volume of some of the larger shows was
too much for the system to handle, which resulted
in a hard crash of the entire office phone system.
After this happened twice in a short period of
time, it was determined this solution was not

m—— I I M
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worth the cost of affecting an entire facility’s
ability to make and receive calls. We moved
back to the PC-based solution.

Listeners have migrated to mobile phones
almost entirely and have stopped calling from
land lines. This minimized the effectiveness
of the PC voice modem method to the point
it was being phased out. Again, we needed a
better solution.

voIp

We began to dig into the world of VoIP to
learn about more options. While meeting with
potential partners and learning more about
what technologies were available, the concept
of hosted solutions came into the conversation.

While this isn't what we're using for the of-
fice system, the capabilities of a hosted solution
sparked my interest as a potential replacement
for our listener feedback lines. I then met with
Cory Schruth of NocTel, who manages hosted
solutions for businesses of all sizes. It seemed
almost too good to be true; for every question I
had, Cory supplied the right answer; and Noc-
Tel allowed us an opportunity to test out their
service to see if it would suit our needs.

The initial benefits of using a hosted solu-
tion were many.

We had a large range of numbers from which
to choose, which made finding something use-
ful in relation to the station frequency a simple
process. The audio quality was drastically
improved from every prior method and the de-
livery of the audio can be through a web page or
directly delivered by email as an attachment (in

Access to the recordings couldn’t be easier.
One person can easily “filter” them for
content prior to passing them on to the
production department for further use.



multiple formats). The caller volume was now
irrelevant, as the hosted solution could receive
an unlimited number of callers simultaneously,
so the folks who chose to call and interact with
the station were never turned away by a busy
signal. This resulted in more messages to use,
which resulted in better results in our on-air
product. The production folks were also happy,
as this method allowed for delivery to someone
who can filter through the messages ahead of
time and forward only the ones that program-
ming deemed worth using. It really did save
time and effort across the board.

If those results weren't enough to sell you on
the concept, the cost improvement should be.

Gone are the costs of hosting a traditional
phone line, a toll-free line or some sort of
software licensing. The time saved in order-
ing and setting up phone lines, computers
and in maintenance of these systems by the
technical staff is also pretty much completely
eliminated.

Using the hosted solution is as easy as going
to a website and working through a simple
yet effective interface with a deep number of
options we never had before. The outgoing
messages and delivery can now be set on a
schedule, so the system can be used for mul-
tiple dayparts. The ability to change where the
messages are delivered or to add a new number
rapidly is impactful. The last time I added a
new line for one of our morning shows, it was
operational in less than five minutes from the
moment I reserved the number.

We are now using more listener feedback lines
than ever before at a fraction
of the cost of all of the previous
methods. The standard cost for
one of our listener feedback lines
is based on a flat monthly rate.
In addition to the pricing ben-
efit, the ability to make immedi-
ate changes and the enhanced
features, we also have the ability
to gauge usage as the call details
are all logged. We've begun
to use the system for other
purposes such as an off-hours
rotating on-call emergency line
and a contest fax line with digital
delivery, further eliminating clunky solutions to
old problems. I've been truly impressed with the
capabilities of what can be done with a modern

hosted phone system.

In an industry where time, money and
results are key, it's rewarding to find solutions
that make you happy and that you can rely on
for the unforeseen future. I recommend trying
out a hosted solution for your own stations
and finding out just how simple and effective
they are! @

o

FIELDREPORT

Sago s the director of IT for the iHeartMedia Los Angeles

group of stations.

503-764-4300

https://www.noctel.com/voip/home.php
support@noctel.com

Visit www.sasaudio.com and check out the new
RIO Bravo IP Engine and i-SL console.

s for more information
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The Default Is No
Longer Acceptable

by Chris Cottingham

ecent cyber attacks targeting the radio industry have di-
R rected my attention to security.

We all have engineering networks that run our most critical

systems. Are they protected? Just how far should I go to
protect them?

I think the answers really depend on the level of risk that is acceptable
to you for your network. How well do you sleep at night? I am very para-

noid, so I watch just about every aspect of my network, starting with the
actual switches and ending with application and web monitoring. I have
touched on this in a previous article.

Is this overkill? Probably, but I sleep very well at night because of it.

MAGER CONCEPTS
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Mager@magerconcepts.com www.magerconcepts.com
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Let’s take a look at these attacks and what you as the responsible
engineer can do about it.

DEFAULT SETTINGS

The attacks that hit some Midwest stations recently are the result of
poor passwords and lack of firewalling. Any device that is critical to your
operation deserves to be protected by a secure password and firewall.

We get busy setting up devices that we need to use and then forget about
them. This is the worst thing an engineer can do.

Most devices have default passwords that are easily discovered by
hackers that are looking for access. That is exactly what happened to the
stations recently targeted. All of the devices that were compromised were
left with default passwords or passwords that were easily guessed. The
devices that were compromised were either not behind a firewall or were
not properly secured by a firewall.

We need to be diligent in our implementation of security for our
networks. The days of installing devices in a default configuration and
forgetting them are over.

PASSWORDS

Passwords need to fit certain criteria: at least eight characters long with
mixed case and symbols, add some numbers too if you want. Anything
that creates complexity is good when dealing with secure passwords. I'm
not advocating the use of a 50-character randomly generated password,
but we need to be a bit more creative and use passwords that are not easily
guessed.

An example would be Lock@Load. This is a great password that cannot
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be easily guessed. It is nine characters needs to go over the internet and man-
long and has mixed characters. An- age the device from within your engi-
other example would be WnBc45y3ars!  Any device that is critical to your operation  neering network. The devices compro-
This one has almost all the best features deserves to be protected by a secure mised in the recent attack were behind
of a secure password. a firewall but had the web console port
passwor d and firewall. open to the internet. Bad idea.
FIREWALLS Parking your devices on a dedicated
Firewalls are your friend. Most internet access circuit would not have
engineers shy away from parking audio fixed the problems exploited recently.
devices behind them due to latency issues, but this is really a non-issue in The hacker had access to the device either way and could change the
today’s environment. audio feed source. That was the real issue.
The latency caused by utilization of a decent firewall is negligible. The audio feed was redirected, and the device played alternate audio
However, I have seen latency issues with cheap firewall routers from Link- until the engineer unplugged it. In this case, some of the devices were
sys and Netgear. These consumer routers just do not have the horsepower located at transmitter sites, and it took many hours for the engineer to
or the reliability to deal with critical audio streams. If a firewall is to be get there and shut it off. Sometimes we cannot easily fix what has been
utilized in a mission-critical environment, spend a few dollars more and compromised.
get a Cisco, Sonic Wall or similar high quality device.
Another issue with firewalls occurs with opening ports for pass- RANSOMWARE
through. Ransomware attacks have also crippled some radio markets recently.
Most audio devices are web-configurable but use alternate ports for the These attacks encrypt all the data on your networks and offer to sell
actual audio streams or data streams. Therefore, you do not need to open you the unlock key for a price.
the web console port on the firewall. Just open the ports for the data that Imagine that all of the audio files that your production people use

® \ ADAPT! with StudioHub+
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StudioHub+ connectivity — making it easy to use
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daily and the audio files of the automation
systems are suddenly encrypted and unread-
able. You would pay almost any price to get
them unlocked.

The ransomware virus actually scans your

MAKE IT A PRIORITY

Security is often the last thing we consider
for our engineering networks. We get so busy
with all of our other duties that we just do not
have the time or energy to really give it the at-

Imagine that all of the audio files that your production people
use daily and the audio files of the automation systems are
suddenly encrypted and unreadable.

network for shared drives and will encrypt
any data that it has access to. Because of this,
I keep a backup of my network on an offline
NAS storage device. I physically plug in the
backup device, make my backup and then
unplug it.

Paranoid I know, but effective.

Sometimes, engineering solutions are ex-
treme and manual. The backup method might
be a little old school, but that is better than
losing everything to a ransomware attack.

INTERNAL THREATS

Firewalls and passwords will do little to
protect your station if you have end users that
utilize the internet for work.

I have users who access the internet for
show audio files and FTP downloads of shows.
They are always clicking on something that
causes me grief. This is where the ransomware
attacks come into play — they need a user to
click on the wrong item to get started.

We are not going to get away from our end
users needing internet access on our engineer-
ing networks; so I redirect all internet traffic
to a proxy server and lock out Port 80 traffic
from all other computers. This allows me to
filter all web-based traffic that goes through my
engineering network.

I also disallow administrator access to any
engineering systems. All the users are standard
non-admin users. This keeps the user from
causing too much damage to the computer itself.
Individuals can destroy their own accounts but

cannot do anything to kill the machine (usually).

Almost all of the recent infamous ran-
somware attacks were successful because the
machine that was infected allowed standard
users admin control.

tention it needs.

We need to change this attitude. We are un-
der constant attack from all kinds of different
sources on the internet.

Engineers need to have security proce-
dures, firewalls and good passwords on their
networks. If you have these three things under
control, then your network probably won'’t get

A JLUG

hit with some of these recent types of attacks.

If you don't, or can't institute these things, then
try to find someone who can help you locally.

Call a local network consultant and get
some help before you are the victim of one of
these attacks. There are companies dedicated
to helping you with security. “White hat hack-
ers” will test your network, try to break in
electronically, and assess all the areas where
your network has a weakness. The cost for
this service varies, but in ]arger markets it is
worth it.

If you do not have the resources to hire a
security consultant then take some time and
do your own research. Unsurprisingly, there
is a lot of information on the 'net that will
help you. 0

Cottingham is a Cisco, Microsoft and CompTIA
instructor with 25 years experience in IT and radio
engineering. He's also the chief engineer of KFMK in
Austin, Texas.
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From left: Don Landels, Brian Frankson and Curtis Macheck receive the plague from Doug Irwin. l
Introducing the 2016 winners of the NewBay
Media Best of Show Awards from Radio FTW.
magazine. Exhibitors at the spring NAB Show A CLOUDCAST SO ARE
submit new products for consideration and
pay an entry fee; winners are then selected by
a panel of judges consisting of engineers and
editors. To see all of the nominees submitted to
the participating publications, visit the Best of
Show Program Guide, found online at

radiomagonline.com/bos2016
(Photos by Chris Wygal)

Cloudcast Saftware’s Broadcast Logger is a new way for stations to capture, store and
manage audio logs. Logs are stored in the cloud and accessed through a password-protected
web portal that makes it easy to access audio logs on the go and anywhere in the world. The
software records both audio and station metadata; every element going on the air in the auto-

mation system can be logged, along with program audio feed and mic closures.

According to the company, just install the software on a Windows utility computer with
internet access, program audio feed and set your automation system to send metadata to the
Broadcast Logger APL The export tool allows users to select any one or more parts of audio
logs, both by metadata and time of day, to combine into a single audio file and send it where
it's needed.

TR 57 WHATS MW FOR N

Steven Bell (left) and Doug Irwin present Brian Way (center) with the award.

A ESE

ESE's ES-410 is a Global Positioning System-based frequency stan-
dard that generates a stable source of 10 MHz and 1 PPS using satellites

Rich Redmond, left, and Keyur Parikh right, accept-the award.
A GATESAIR

as a reference. The unit provides 10 MHz in both sine wave and square GatesAir has expanded its Intraplex family of intelligent IP network-

wave (5-volt logic) form. Four sine wave and four square wave outputs ing solutions with the IP Link MPX, a new audio codec built specifically
are provided. The 1 PPS output is a 50 percent duty, 5-volt logic signal, to solve the problem of transporting analog FM composite multiplex
positive-edge coinciding with the UTC seconds change. An ESE TC90 signals over IP networks. The IP Link MPX is a full-duplex product built
timecode output is also provided for driving remote time displays. Two § for studio-to-transmitter link applications for FM broadcasters.
front-panel LEDs indicate when the unit is locked to GPS and when The company says it is especially ideal for broadcasters who lack the
network bandwidth to distribute a full AES192 digital FM composite
signal, which typically requires 5 MBps of bandwidth trom studio to

the transmitter; and/or lack AES192 signal-receiving capability in their

power is supplied to the unit.

" legacy exciters.

'World Radio Histor
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Todor |vanov5roud|y holds both of the DEVA ward plae.

saved as either JPEG or BMP files.

munication

<« DEVA

DEVA won two awards from the magazine at this spring’s conven-
tion: The company was recognized for the Band Scanner 2 FM moni-
toring tool and the DB910 full duplex P audio codec.

The company says Band Scanner 2 is the updgraded, more
versatile version of the company’s original Band Scanner tool. It
assesses FM broadcast band congestion and measures RF level, MPX
deviation, left and right audio levels, RDS and pilot injection levels.
Measurements are stored in a log file, which can be converted into
KMZ format and visualized in Google Earth. With the Band Scanner
2, users can view the playlists of competitor stations and also save
and export them into an Excel file. Free Windows software sweeps
the receiver across the FM band and generates a spectrum display of
carrier level versus frequency. Each carrier is analyzed and a station

list is created, and the list of stalions with an RDS presence is then refined to show all radio data groups transmitted. Specirum plots can be

The DB910 enables users to send and receive audio at the same time. Where two-way transmission is not required, it may be used as either an
encoder or decoder, as it is fully compatible with DEVA's IP audio codecs. The DB910 can be used for a range of professional audio applications,
including broadcast, internet radio, studio to transmitter link and VoIP. With several backup audio sources incorporated, the DB910 will switch
between sources when audio is lost and return (o the main source when audio is restored without user intervention. Combining the compact form
of the DB90 and some of the features of the DB9000 line into one product, the DB910 is equipped with two-way GP1Os and RS-232 serial com-
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Inovonics’ 525N AM modulation monitor is a third-
generation product and the successor to the Inovonics

525 AM modultation monitor. It offers [P connectivity
with full SNMP support and a web interface, giving total
remote control of all setup parameters, metering, alarms
with logging and streamed audio monitoring.

The 525N maintains full wideband response for
measurement, and it also features user-selectable audio
monitor cutoff characteristics to mitigate noise or to
simulate the response of consumer radios. A proprietary : A — }
phase-locked synchronous detector provides precise From left: Gary Luhrman, Jim Wood, Ben Barber,
demodulation, rejects interference and recovers only the AM Josh McAtee and Zach Calden are recognized by Doug Irwin.
component of HD Radio hybrid transmissions. The 525N is also
compatible with power-saving MDCL operation.

INOVONICS BROADCAST

el l—: x1 e -

WORLDCAST SYSTEMS '

WorldCast Systems’ Audemat Control is a new remote f
control system offering a reliable, feature-packed platform
that supports a number of input and output connections in

a 1RU enclosure.
WorldCast introduces this product as a replacement for
the Relio, compatible with existing installations.

Audemat Control provides 64 digital inputs, 64 digital
outputs and 24 analog inputs, four serial ports, two Eth-
ernet ports, four USB ports, one audio output, one audio
input and one modem. The unit offers I/O termination
panels with screw terminal connectors to enable connec-

tion to rea!-world signals. i
New features include an extractible modem and remov-
able $SD card to ensure ease of maintenance. The voice
modem also offers DTMF capabilties for traditional remote
notification and control. The unit includes ScriptEasy soft-

L ware as standard. V

Jay Tyler, Jeff Keith, Mike Erickson and Steve Dove pose with
the award.

A WHEATSTONE

Wheatstone says the company has put a whole new set of
advanced audio control algorithms behind the touchscreen of the
AirAura X1 digital audio processor. Users can make an adjustment
on the screen and complex scripts go deep into
processor parameters to make multiple
inter-related adjustments to push the
sound in the desired direction. A
library of presets is supplied to keep

some users in safe territory, while
more advanced users can use the
professional GUI to refine the
sound even more.
The company sums up the
product as “established Vorsis tech-
nology at a midrange price

_ - . —

Ke ampbell, Doug Irwin, Tony Peerl‘e, Christopﬁe Pouléiri, Nicolas Boulay and
Grégory Mercier mug for the camera.
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CONTINUED FROM PAGE 26

techniques developed in fall of 2015 by DTS. DaySequerra is actively
releasing new software for this device, so keep an eye out for the latest
version.

GatesAir HDE-200 Exporter. This device can receive correction in-
formation from the Belar FMHD-1. Future support for the DaySequerra
M4.2 TimeLock is planned. With Belar’s latest software, the exporter’s
delay corrections can be placed in either the analog or digital chain.

A systems approach, with continuous
monitoring and real-time adjustment of diversity
delay, will reduce or eliminate the objection-
able blending artifacts impacting listeners.

Inovonics Justin 808. This is a single-box solution that is inserted
in to either (AES) analog or digital airchain and makes the corrections
necessary for time alignment, level alignment and phase reversal. It has
a web GUI and can send alarms via GPIO, SMTP (email alarms), or via
SNMP. The web GUI can show graphics on how the device is working
over a certain time period. The latest versions implement the most recent
measurement filtration techniques developed in fall of 2015 by DTS.

As of this writing, development of the Inovonics firmware is stable, and
new features are being considered. Check for the latest firmware before
proceeding. This is an FM-only device; there are no current plans to make
an AM version.

Nautel Exporter Plus. This device can receive correction informa-
tion from the Belar FMHD-1. Future support for the DaySequerra M4.2
TimeLock is planned. With Belar’s latest software, the exporter’s delay
corrections can be placed in either the analog or digital chain.

Omnia.7,.9, .11. Any of these audio processors can work in

ON AIR LIGHTS:

OAL-101B OAL-1010

-12 Voit DC

OAL-101G
-30 mA

- Custom text optional at no extra cost

conjunction with the Belar FMHD-1 to automatically adjust the analog
diversity delay. The Omnia.11 requires version 1.6 firmware or higher.

At the time of this writing, the DaySequerra M4.2 TimeLock integration
was available with Omnia.7 and Omnia.9 processors, with support for the
Omnia.l1 planned for the near future.

Orban 8600, 86008, 8500, 85008, 5700 and 5500. Each of these audio
processors can work in conjunction with either the Belar FMHD-1 or the
DaySequerra M4.2. Orban notes that even the non-HD versions of these
processors make diversity delay available for stations running separate
analog FM and HD Radio digital audio processors.

25-Seven Precision Delay. This device can be inserted in the analog
air chain to achieve diversity delay and supports automatic correction
adjustments from either the Belar FMHD-1 or the WorldCast/Audemat
Golden Eagle HD.

Wheatstone AirAura X3, FM531HD, FM-55, AM-55 and VPS8ip.
Each of these audio processors can work in conjunction with the Belar
FMHD-1 or the DaySequerra M4.2 TimeLock.

WorldCast/Audemat Golden Eagle HD. Golden Eagle HD is a
broadcast monitor receiver that makes a variety of FM and HD Radio
related measurements, including diversity delay. It can work with the
25-Seven Precision Delay for automatic diversity delay correction.
Also, it can be configured to monitor diversity delay alignment and
send alerts if alignment (or other parameters) out of specification. All
alignment measurements are available via SNMP for use by third party
equipment.

The experience of over 10 years of HD Radio transmission has shown
that the majority of the problems with blending artifacts can be traced
back to individual broadcast stations. That'’s in no way meant to demean
the efforts of engineers out there; even the stations with the most diligent
adjustments will still drift, for reasons not in control of station personnel.
A systems approach, with continuous monitoring and real-time adjust-
ment of diversity delay will reduce or eliminate the objectionable blend-
ing artifacts impacting listeners. 0

OAL-101R

= LED Colors Available:
blue, gmn, omnge, yellow, white, red

DT-OAL-RR
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TRANSCOM CORPORATION

Serving the Broadcast Industry Since 1978

Visit our Website - www.fmamtv.com for updated listings
Send your e-mail requests to: transcom@fmamtv.com

SiteSentrye2 & 4 - Transmitter Controllers
With Z or 4 meter inputs, 2 status inputs, stareo audio saasor & onboard

temperature sensor, you car monitor your site from any Web browsar, AM 10KW 1988 Nautel ND10, solid-state
anywhere! Six relays (2 OPDT & 4 SPST] give ample ccntrol for many 10 KW 2001 Nautel XL12, solid-state
stations. Low & high alarm handling with multi-step actions. Logging
& e-mailing of logs/alarms included. Streaming audio option available SSW 2000 Harris DIGIT CD

3.5KW 2000 Harris Z3.5CD, solid-state

FM Tri-Mode HD 2006 Harris Digital Z6HD, solid-state

— SKW 1995 Harris HTSCD
= e s s SKW 1992 BEFMSB

Sicon-8 - Web & Dial-up Remate Control TSEW RUBF" HeniPETECR, sufliatie

’ 10 KW 2001 Harris Z10CD, solid-state

10 KW 2002 Harris Z10CD, solid-state

20 KW 2002 Harris ZD20CD, solid-state

25 KW 1982 Harris FM25K with DIGIT

30 KW 1988 Harris FM30K*Special Sale Price*

35KW 1991 BE FM35B

Retuning and testing available - Call or email for quote:
Miscellaneous Equipment

Fine Used AM & FM Transmitters & New Equipment

The Sicon-8 lets you cantro: your site v.2 Internet with its internal Weo
server, via telephone, auto-answering cell phone orour free software:
Setup is a breeze using the Sicontroller software that also includes
serpling, e-malil alerts, multi-sitz management, virtual metering & mare

a

Used Misc. Equipment Exciters
WAM-2 - Audic Monitor w/Web E2.1C30 SCh Gonerstae Harrts DIGTT, Continental 8028
: Bird M 1 air-cooled *New* 30W Synthestzed:
Monitor your audio fram any Web browsar. When siler.ce is detected, 1 R:'md =
can gerform user-programmed, automated, sequences of relay actions Harris N + 1 Controller

can zlso respond to user contrcl via the network orvia external s'atus
inputs. E-mailing of lcgsalrms included. Streaming aucio option avai'able

Get info on these & other great remote
control products at www.circuitwerkes.com

OMB STL systems for radio complete with antenna
and cable for under $5,000.00!

2655 Philmont Ave., Suite 200, Huntingdon Valley, PA
800-441-8454  215-938-7304  Fax: 215-938-736

PHASETEK, INC. SO

PHASETEK'S manufacturing facifity and
components expertise are available to de-
sign and fabricate any type of inductor or
special R.F. component.

Our experienced staff of engineers and
produciion personnel are dedicated to
provide the broadcast industry the highest
quality custom designed phasing equip-
menf.

A

* Always Accurate NTP Clock
* Analog and Digital Clock Display

* Show Segment Counter
* Displays Notifications from Livewire GPIO
* No PC Required

For over 50 years
» Shively has designed and
RADIO STATION WXYT, DETROIT, MICHIGAN f
" N Ko DA PHASOR SYRTEM manufactured FM products to
work Tawlessly; year after year,

PHASETEK’ INC. at any site, under any conditions,
550 CALIFORNIA RD, UNIT 11
QUAKERTOWN PA 18951

CUSTOM PHASOR INSTALLATION

and for any power level. www.paravelsystems.com
PHONE: 215-536-6648 FAX 215-536-7180 . (888) SHIVELY (877) 44-PARAVEL
TOLL-FREE: 800-742-7383 at www.shively.com
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The CAP-DEC1, Gorman-Redlich is a stand-alone CAP-
to-EAS converter for use with your existing emergency
alerting equipment. This cost-effective device allows
broadcasters to easily meet Common Alerting Protocol

@/»

MOORETRONIX -~ e o (CAP) compliance requirements mandated by the FCC
BROADCAST & INDUSTRIAL ELECTRONICS o carome 0 without requiring the purchase of an additional encoder/
decoder system or other costly equipment. The CAP-
DEC1 is CAP 1.2 compliant and requires only one unit of rack space. Trust the

Our 16th Year

experts with over 35+ years experience in the emergency alerting industry to
help you meet your broadcasting needs. Visit our website or contact us today for
more information about the Gorman-Redlich CAP-DEC1. We continue to support
equipment we made 35 years ago.

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

We Re-Condition
Pacific Recorders BMX I-1I-lll, AMX, ABX and RMX,
Stereo-Mixer and Mixer News-Mixer products.
H H H - Compatibie with any existing EAS encod- - Five (5) USB and RS232 ports for periph-
Callbratlop Service petiee jusd
& Refu rblShment by any manufacturer. Wil drive multiple Automatic clock synchronization via NTP

Nems Clarke 120 and RCA WX-2 field intensity
meters. Digital meter upgrade option available.

We Repair & Re-Crystal
STL Transmitters, STL Receivers,
and RPU equipment.

See the “News-Update” page at our website.

EAS units.

1GB of memory

tionality

in firewall for security

buiit-in email server

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

E-Mail us at: rrmoorejr@aol.com

® Create "real-world” coverage maps. interference
studies, and population reports with Probe 4™

@ Find STL broadcast auxiliary and Part 101
microwave frequencies and generate PCN letters
with Microwave Pro™

® AM Pro 2™ used daily by FCC engineers,
performs skywave and groundwave allocation
studies and AM coverage mapping.

eMap FM stations and discover upgrade possibilities
using FCC minimum separations and contour-to-
contour methods with FMCommander™

The Leader in f

Sioathoet o1t
Software! e e
www.V-Soft.com (800) 743-3684

Engineering Software
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BESCO)

Complete |aventory at:

www.Besco-Int.com

Pre-Owned AM-FN units in stock!

Now carrying new rack mount
Amps and FM transmitters fror
30 watts to 14Kw of solid sta
power for FM Analog and HD

IBOC carriers.

coax and connectors Iuned Io
needed frequency.

Rob Malany - Pre

Sales: (321) 960-4001

- Powerful 1.6GHz dual core processor and
- Built-in text-to-speech conversion func-
- FAST Gigabit network capability with built

- (ptions to print, store or email logs via

www.gorman-redlich.com

servers
- Software can be updated via LAN or USB

- Print alert reports to USB or network
printer

- Polling 3 URL’s currently with room for
future expansion

- FEMA independent lab affirms CAP 1.2
compliance

- Printer no fonger required for EAS log

Gorman-Redlich Mfg. Co. 257 W. Union Street, Athens, OH 45701

Phone: 740-593-3150

MULTI-STATION CONTROL

for your Sage-Endec or DASDEC ™

¥ ﬁ MSRARM (2U)
r

- ~ with ou

Multi-Station Relay Adapter

* Control up to 3 additional stations for a total of 4

* 100% Compatible with both the original
Sage SE1822, the new Digital 3644 and now
the Digital Alert Systems DASDEC™ when
used in the analog audio mode

* Both rack mount (MSRA-RM) and table top
(MSRA) units available

* Master & individual station recessed front
panel multi-tum EAS audio gain controls

* Individual left and right channel EAS activity
LED indicators for each additional station

* Test button for easy setup

Screw type pluggable Eurostyle connectors

for positive and secure connections

* Fail Safe gold clad relay contacts in case of a

power failure, 2 relays for each station
MSRA-RM only $589, MSRA only $529.00

Multi-Station Relay Expa
nla;"' - oumutonly}'oreom”lng

MSRE-RM (1U)
* All of the same features above excluding the
audio features and only 1U high (MSRE-RM)
* 2 gold clad form "C" relay outputs for each station
MSRE-RM only $329.00, MSRE only $289.00

For details on these and other innovative products
for the broadcaster, call or visit us on the web at:

_www.dmengineering.com

2174 Chandler St. Camarillo, CA 93010
805-987-7881 800-249-0487
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Check out Systems Company
S— E Radio magazine VT ’
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Tester O
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Gain the World, Lose Your Soul?

by The Wandering Engineer

42

hen this broadcast thing started,
there was a social contract:
Broadcasters would serve the

W

localities and bring people together.

mass communications needs of

In return for providing a platform for the
public interest, safety and convenience, we
could sell some of that access to pay for the
staff, power and equipment. If you didn’t serve
your community, someone else could get that
license.

For the longest time, a station was sellable
only for the sum of its assets and a little “good
will”

Then the government regulation went away,
consolidation kicked in, and stations were sold
on ever-increasing multiples of cash flow. Lim-
its on ownership became fewer and fewer. Once
all radio was local; now, not so much.

Broadcasting was never a great place for
making money, though for a couple of genera-
tions it was good enough. There are lots of
self-published memoirs about good careers way
back when.

I am unaware of anywhere in
the world where broadcasters
are given so much and with
such a free hand.

Today, even as automated as our industry
is, the days are still long and the work consum-
ing. Today, making “a living” as a broadcaster
sometimes means second jobs, food stamps
and things which are basically government sub-
sidies reserved for the fast food industry.

What changed?

I am unaware of anywhere in the world
where broadcasters are given so much and with
such a free hand. Freedom of speech exists
to balance and enhance the public discourse.
While radio has been a unique (arguably much
more than TV) source of good throughout
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Old days, old ways. Before radio stations became a commodity, it was commonplace to have
local news production. “Cost-effectiveness” eventually became more important than
the needs of the community.

the world, it has, on occasion, been a force for
not-so-good.

Whether you believe that U.S. radio is living
up to its potential or not, it's hard to argue that
the big decisions and directions that used to
come from those close to the community now,
more often than not, come a very small group,
serving the needs of the shareholders.

Hard-drives in racks of servers spit out
MP3s of tunes and liners and national talk
shows are retransmitted every few miles by
overlapping stations. Many a cluster doesn't
have so much as a working local studio. I don't
know what the phrase “all broadcasting is lo-
cal,” even means anymore.

TV’s repack is the ultimate recognition of
who now owns the spectrum. In the old days,
if the Federal Communications Commission
needed the frequency, or thought someone
else ought to use it, the FCC merely moved
you or failed to renew your license. No one
sent you a check for the inconvenience.
Today, they pay a station to give up “their”
frequency.

Looking back, it seems that the regulation

that the industry pushed back against might
have had its best interests at heart all along.

Arguably, the value of the radio industry
has been stripped away by rounds of sales and
profit-taking that lined the pockets of many
investors and bankrupted others as they traded
in the value that is the license. Somehow the
privilege of having a license to use the airwaves
was replaced by the right of private parties to
sell the no-longer-public airwaves.

Is it possible that when broadcasting is all
about profit, it loses its soul? Will the relevance
of radio continue to diminish in our commu-
nities? Maybe, when this cycle of big busi-
ness broadcasting has completely cashed out,
community interests will once again reign and
radio will regain its soul.

In a community, once in a while, someone
stands upon the broadcast soapbox and speaks
to everyone at once. ()

The Wandering Engineer is an industry stalwart
who has been in broadcasting since the days
of Marconi and Tesla. He gives his thoughts on
the current state of broadcast engineering and
the broadcast engineer.
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‘ALL" Arrakis Consoles
e AglP I

SIMPLE-1P-8

Simple-IP is a one rack unit AolP box using the world standard DANTE ethernet AolP protocal.
It is plug and play with CATae wiring to all Arrakis ARC or MARC series analog consoles. And Simple-IPisa't

|
just a proprietary AolP solution, it is plug and play with more than B00 products from over 200 other manu®

facturers from mics to speakers. For under §1.000 per studio, you too can be AolP from the world leader!

Simple-IP solves wiring problems in old and new facilities alike 1!l

Better by Design...




COSTICUS MIDIMUS

AIRAURA XI

at a Midrange Price

We've put a whole new army of advanced audio control algorithms behind the touchscreen of this new
processor. Make a simple adjustment on the screen, and complex control scripts go deep into processor
parameters, making multiple interrelated adjustments to push the sound in the direction you want it to go.

Alibrary of supplied presets keeps everyday users in safe territory, while the advanced professional GUI lets
experienced “golden ears” refine the sound as much as they want.

AirAura X1. It's where you'll find your signature sound.

X‘* AirAura X1 is the recipient of

m

THE ALL NEW Radio r\d and Radio Magaime
DIGITAL SPECTRAL AUDIO PROCESSOR ey L Ly
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