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get some bea uty Beauty is in the eye of the beholder, the ears of your listeners,

the knowledge of your engineers, the voice of your jocks, the
GEt LX_ 24 power of your network, and the strength of your ratings

- MAKING THE ABSOLUTE BEST IN RADIO FOR OVER 35 YEARS
% VWheat tone

BROADCAST AUDIO PERFECTIONISTS




AES67. Hear, There
and Everywhere.

AESG7
(I D

AES67 is everywhere. It's in every major audio network, including
our WheatNet-IP, which means that you'll be able to transport audio
between all these systems and other devices and peripheral gear
that are connected to them. This IP audio transport standard was
ratified in 2013 by the AES X-192 task force, of which Wheatstone
was a member.

But, AES67 is by no means a complete interoperability standard. It
doesn’t provide for discovery and control, both of which are needed
for any kind of interfunctionality to take place. These standards

are in the works, but in the meantime, turning devices on and off,
controlling peripheral gear from the console, signaling when a
source is ready for alr play, and controlling the playout system with
a fader - these are all functions of WheatNet-IP and similar audio
networks. In the case of WheatNet-IP, for example, a single Ethemet
cable carries the real-time audio stream as well as network and
device control messages and other metadata. AES67 covers the
audio streams only.

With all this in mind, here are straightforward answers to the more
common questions our engineers receive on AES67

For the entire story... 7 .wi

Network Edge: Engineers Vote BEST of SHOW at IBC!

At IBC, judges are comprised of engineers and industry experts
who spend a great deal of time poring over every considered
product before they choose a winner, So, it's great news when
they select your gear! This year, we are proud to have won the
NewBay Media Best of Show Award from Radio World
International for our Network EDGE, which lets you use IP
wireless radios to establish STLs (and more)!

For the entire story...

AM Redux

AM gets a bad rap. Fortunately,
recent changes to FCC
regulations are helping some
AM operators tum things
around with the use of FM
translators

We're firm believers in
translators to extend coverage,
which explains why we've just come out with the FM-25 audio
processor for this purpose (we also make a step-up version, the
FM-55). But we're also firm believers in AM radio and began to
wonder why so little in the way of new technology is available to
adequately process the AM signal. So for our engineers Jeff Ke
Steve Dove and Mike Erickson, it was back to the drawing board
and Mike's large collection of AM radios

For the entire story... IN?

It's easy to lose
track of the many
details of a new
studio project. Let
us take a moment
to remember
Edificio Intempo,
the 47-floor
skyscraper buift in
Spain that was said
to be missing one important detail. Elevators.

The good thing abouz being in the audio network and console
business is that we get to tour more than our share of broadcast
studios from around the world. Our Director of Sales Jay Tyler has
been in no iess than 3,000 broadcast studios in his 20+ years at
Wheatstone, and he has seenit all.

Here are a few things Jay, along with Studio Technology's Vince
Fiola, who builds broadcast studio fumiture, has noticed lately.

For the entire story... wheatstor
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Dan Slentz
Sayz
‘Thanks’

We received an email
from Dan Slentz,

an engineering
consultant who

has become a tireless advocate and industry friend to LPFM. He
recently flipped the on-air switch to new WDPE low-power, non-
commercial, educatioral FM radio station licensed to Dover - New
Philadeiphia, Ohio. He's got stuff to say about the AlR-4 console
and other gear he’s installed at the station

For the entire story.. t
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AESDA

The AESDA provides extremely
high quality AES Digital to Analog
conversion while providing
diagnostic analysis of the
incoming digital signal to help

in troubleshooting signal faults.

« 110 Ohm balanced and 75
Ohm unbalanced inputs.

« Dual function level meters
display either digital input
signal level or analog output
level.

» Dual function LEDs display
digital input information or
signal condition/fault type.

« Separate balanced XLR and
3.5mm headphone outputs,
each output has its own
volume control.

MADE IN USA %

AESAD

The AESAD is a portable battery
powered device for converting
mic or line level analog audio into
an AES/EBU digital audio stream.

«The AESAD has two high quality
transformer based mic preamps
and outputs a single, variable
level, AES/EBU digital signal.
Phantom power is available to
power condenser microphones.

« The output sample rate is
selectable by the user and a
word clock input is provided
for synchronization with other
AES/EBU equipment.

» Metering is provided to monitor
both the analog input and digital
output signal levels.

« The AESAD has a headphone
output with level control.

- Operates from 4 AA batteries or
the supplied wall power supply.
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AES QBOX

Generate into or monitor from
your AES digital sound system
with this handy tool. Also doubles
as a quality A/D and D/A converter
and impedance transformer.

Receive Section
» Receives 32k, 44.1k, 48k, 88.2k,
96k, 176.4k, and 192kHz.

- Identifies Pro/Consumer mode,
sample rate and faults.

- Converts AES digital to analog
and outputs the analog via
built in speaker or Line Out /
Headphone jack.

Transmit Section
- Transmits 48k, 96k and 192kHz.

- Generate AES digital from
analog Line In jack, built in
dual tone generator or built
in condenser microphone.

INTRODUCING

The Whirlwind AES Splitter 1x2 is a passive unit that delivers two identical
AES/EBU signals from a single stream, maintaining excellent data integrity,
and exceptionally high amounts of isolation between outputs.

AES-SP1x2

1-800-733-9473 | 99 Ling

Rd. Rochester, NY
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What Can We Learn From

This? And Can We Apply It?

his month, we present the long-awaited Salary Survey results
for 2015. We added more than a few questions this time —
sure, we wanted to know about salaries, but we also were
curious if you got a raise or not.
We asked about staff sizes, too. It’s not just about salary — there are
other important aspects of the job, and I believe we covered them well.
Readers are “seeing the finish line,” as the saying goes. Two-thirds of the
“ respondents were 55 years old, or older. What does that portend for the
broadcast companies and the “younger” engineers out there? That’s a ques-
tion we'll be addressing in future editions of Radio.
There’s also some talk (“on the Internet”) that we're headed for more of a “gig” economy as time

goes on. That probably wouldn’t have a very detrimental effect on the radio engineering community;
many survey respondents are already doing work “other than for your full-time employer.”

One of my goals as technical editor is to get information out to you that will, at least in some
small fashion, make your life easier. It can be very helpful to know more about what your contempo-
raries are doing, how much they make, what their benefits are and so on.

Our Facility Showcase this month covers one of the most well known stations in the U.S.: WGN
Radio. They've built some nice new studios — we have pictures for you, of course — and a little his-
tory, as well. One of its best attributes is continuity in engineering; they’re on the third generation of
a unique device now, all built by the local staff. .

Fardau Van Neerden is back this month, on the topic of streaming media. Just how can radio
really compete with the big streamers? Fardau tells how — and yes, there is a way. This is a continua-
tion of his first article, which appeared in our August issue.

We're presenting an article about RDS, RDS2 (the new standard, coming soon) and metadata —
how to collect it, how to distribute it — and perhaps best of all, the evolution in its use. I hope your
FM stations have some sort of RDS data being displayed on radios, at the very least — if not, there’s
no time like the present to get started, and this article is aimed at you.

Chris Cottingham is a new author for us, contributing his first article this month. Chris is an
every-day radio engineer who just happened to grow up as an IT guy, so he has a great perspective
on what the average radio engineer deals with and needs to know every day. He also teaches, and he
knows how to explain things to beginners — which you may be, although, admittedly, none of this is
brain surgery.

Your regulars are also back this month: Lee Petro, on a recent change in contesting rules; Tech
Tips discusses means by which you can pick up some good test equipment on a budget; and the
Wandering Engineer muses on the future of VHF Channels 5 and 6 (isn't it about time we use them
for something?).

Once again, thanks for picking up Radio magazine!

Doug Irwin, CPBE AMD DRB | Technical Editor
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FCCUPDATE

by Lee Petro

he days of speed-talking contest
rule disclosures may soon go the
way of rotary dials.

The FCC adopted rules to
avoid disclosing contest rules over the air, and
to instead move to online disclosure of broad-
casters’ contest rules. The changes come nearly
four years after a petition for rulemaking was
filed by Entercom Communications.

The broadcast contest rule requires the sta-
tion to “fully and accurately disclose the mate-
rial terms of the contest” and to “conduct the
contest substantially as announced or adver-
tised.” The rule requires that these disclosures
occur periodically and not be false, misleading
or deceptive. Enforcement of this rule has been
rigorous at times, with several broadcasters be-
ing fined each year.

While the substantive requirement that mate-
rial terms of broadcast contests be disclosed has
not changed, the rule changes will permit the
disclosures to be posted online. The following is
a summary of the major points.

Publically Accessible Website: First, if a
broadcaster chooses to post contest rules online,
the FCC will require broadcasters to place the
complete rules on a website that is designed to
be available at all times, without separate sub-
scription or other registration requirements. The
website can be owned by the station, the station’s
licensee, or if neither have their own website, any
other website that is available to the public.

Broadcast Identification of Website Ad-
dress: Next, the FCC will require broadcasters

NEWL. .NIXSeries

S S KW & 10kW AM
Transmitters

nautel
ut com/nx
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to disclose the website address of the location of
the contest rules on a periodic basis. The FCC
declined to adopt specific language for how
to refer to the website, instead permitting the
licensee to use language that a typical consumer
would understand and be able to use to find the
website. For example, the broadcaster would be
able to say, “For contest rules go to kxyz.com
and then click on the contest tab,” rather than
specifically giving the complete Web address.
The FCC decided not to adopt require-
ments that the notices regarding the location
of the online contest disclosure be broadcast
on a more frequent basis. Instead, the FCC
will continue to require that the disclosure be
made on a periodic basis, and leave the spe-
cific timing to the broadcaster’s discretion.
Internet Link to Contest Terms: To en-
able consumers to readily locate and review
contest rules, the FCC adopted rules to require
licensees to create a link or tab on their web-
site home page that will take the consumer
directly to the disclosure statement.
Duration of Online Disclosure Obligation:
In the past, it was unclear how long broadcast-
ers were required to air contest rules after
the first notice of the contest. To ensure that
consumers will have access to the contest rules,
the new rules require broadcasters to keep their
contest rules available for thirty days after the
contest has concluded. Moreover, to eliminate
confusion, broadcasters should update the web-
site to label contest rules that have expired.
Changes to Material Contest Terms: As
noted previously, the basic requirement for con-
test rules is that they are not false, misleading or

Contest Rules, Revised

deceptive, and that requirement will not change
under the new rules. However, changes to con-
test rules and procedures under the prior regime
were more easily provided to the public because
the new terms simply would be read over the air.

Under the new rules, changes to the rules or
procedures of a contest will require the broad-
caster to announce on-air that the rules of the
contest have changed, and to direct listeners to
the new contest rules available at the website.
The notice of a change in the contest rules
will need to be broadcast within 24 hours of a
change in the material terms of a contest, and
the FCC suggests that broadcasters specifically
note when the contest rules were updated.

Consistency of Contest Terms: Finally, the
FCC reminded broadcasters that the informa-
tion provided to consumers over the air must
conform in all material respects to the informa-
tion provided in the online version of the contest
rules. Thus, the FCC will focus on whether the
disclosures are substantially the same when
conducting enforcement actions.

The new rules should serve to eliminate
the current awkward announcements that are
not easy to follow and were often misunder-
stood if a consumer was driving or otherwise
distracted. The licensee reaping the benefit of
the modified rule should be very careful in
implementing the new procedures though,
and take steps to ensure that all information
being provided to the public is consistent, and
is not false, misleading or deceptive. @

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

DATELINE

Dec. 2, 2015 - All commercial broadcast stations must file Biennial Ownership Reports
(FCC Form 323) with data current as of Oct. 1, 2015.

Dec. 2, 2015 - Noncommercial broadcast stations in Alabama, Connecticut, Georgia, Maine,
Massachusetts, New Hampshire, Rhode Island and Vermont must file Biennial Ownership
Reports (FCC Form 323-E).
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SALARYSURVE

2015 Salary Survey

by Doug Irwin, CPBE DRB AMD

10

he 2015 Salary Survey was changed considerably from years
past, and has presented us with more data to analyze.
Likely, the most important part of the results is salary
level, and this time, we decided to break all the results into
market groups — specifically, markets 101 and below; markets 100 through
75; markets 74 through 50; markets 49 through 25; markets 24 through 11;
and finally, the top 10.
Aside from salary, we also looked at other aspects of an engineer's work
life, including staffing levels; whether or not those who responded got
raises; and other benefits, such as vacation and vehicles.

SALARY LEVELS ARE A GREAT CONCERN

At the end of our 2015 survey, we provided a place for you to add com-
ments, and although the topics covered were many, salary again came up
frequently. That begs the question: What can be done by the engineer in
the field to increase his or her salary?

It's a given that becoming the head of the department is a way to make
more money at a particular station, at a particular market level. Many of you
don’t necessarily want to be the boss, however; so what else is there to do?

Market Grouping
Market 101 and below
Markets 100 through 75
Markets 74 through 50
Markets 49 through 24
Markets 24 through 11
Top 10 Markets

Median Salary (all job functions)
between $55,000 and $59,999
between $60,000 and $64,999
between $60,000 and $64,999
between $70,000 and $74,999
between $70,000 and $74,999
between $90,000 and $99,000

We would suggest that a reasonable way to get more money for the job
you do is to move up in market level, and results of the survey support that
claim.

categories) in the top 10 markets indicated they make over $125,000
per year

As much as many of us lament the diminishing impact and importance
of the radio-engineering field, the fact is that there are more than 15,000
radio stations in the United States, and they all need technical support on
some level. The results show, as expected, that as you go up in market level,
your salary follows.

HOW MANY ARE GETTING RAISES?

Many of us in the field are concerned that many years have gone by be-
tween raises. This is another question we put to you, and again, we'll look
at the results on a per-market-group basis.

The likelihood that you got a raise last year seems to depend quite a bit
on the market group in which you work.

Market Grouping Received Raise  Did Not Receive Raise
Markets 101 and below 43.55% 56 45%
Markets 100 through 75 56.25% 43.75%
Markets 74 through 50 43.75% 56.25%
Markets 49 through 25 50.00% 50.00%
Markets 24 through 11 54.55% 45.45%
Top 10 59.09% 40.91%
STAFF RATIO

We've asserted that one way to gel more money working in broadcast
engineering is to move up in market level. However, one could easily ask:
“Doesn’t working in a larger market mean that I'll have to work just that
much harder? Won't I have to take care of more stations?”

With that in mind, we put another question to those taking the survey on
what we termed the staff ratio, determined by taking the total number of staff
(including engineering and IT) and dividing it by the number of stations for
which your department is responsible. For example, if you have 10 stations,
and 5 total staff, your result will be 5/10 = 1/2, which is less than (<) 1.

What the chart below shows is that as you go up in market size, staffs
get larger. That's not to say you won't have to work harder as you go up in
market level; but our results indicate that the total number of people you
have in a department will tend to correlate with the number of stations in

Since these figures represent the median Staff Ratio
:Z:lrlis e nole of three other Market Grouping less than 1 1 more than 1  N/A to respondent*
« 21.7 percent of the respondents (for all Markets 101 and below 66.13% 12.90% 16.13% 4.84%
Job categories) in markets 24 through 11 Markets 100 through 75 68.75% 12.50% 12.50% 6.25%
category indicated that they make between 0 T . .
$100,00 and $125,000 per year Markets 74 through 50 62.50% 18.75% 18.75% 0% )
« 22.7 percent of the respondents (for all job Markets 49 through 25 45.95% 13.51% 40.54% 0%
categories) in the top 10 markets indicated Markets 24 through 11 50.00% 13.64% 36.36% 0%
that they make between $100,000 and 0 " 0 .
$125,000 per year Top 10 31.82% 20.45% 25% 22.73%

« 20.5 percent of respondents (for all job

OCTOBER 2015 | radiomagonline.com

“The respondent works at the corporate level and has no station portfolio
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Contractor Rates Per Hour
Market Grouping Normal Rate Emergency Rate Market Grouping Normal Rate Emergency Rate
high = 120 high = 180 high =100 high = 125
Markets 101
- low =10 low =25 Markets 49t0 25 | low =20 low =30
average = 51.65 average = 84 average = 58.59 average = 73.50
high = 100 high= 150 high = 125 high = 175
Markets 100t0 75 | low = 35 low = 85 Markets 24 to 11 | low = 28 low = 50
average = 56.80 average = 117.50 average = 73.66 average = 103
high = 75 high = 100 high = 200 high = 250
Markets 74 to 50 low =11 low = 60 Top 10 Markets | low = 35 low = 60
average = 45.86 average = 77.50 average = 97.55 average = 121.50

your portfolio. It's also not too much of an ex-
trapolation to say that as your staff gets bigger,
the amount of work you do simply managing
them will increase as well.

CONTRACTOR RATES
If you took the survey, you probably

noticed a section for contractors. We were in-
terested in knowing if rates tend to go up with
market size (for the most part, they do), and
we were interested in seeing how “emergency
or otherwise unplanned hours” were charged
to clients.

As one would expect, those rates also tend

AcousticsFirst:

-/'Materials; to conlrol(SOund ﬁ Ellmlnate Noise.™
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to rise with market size.

Many of you moonlight or take on other
side projects in addition to your regular
employment. Looking across all markets, 49
percent of you work as employees only; 11.2
percent of you are strictly contractors; 39.8
percent of you are regularly employed but do
“outside” work as well.

Another aspect of working as a contractor
that is of concern is the percentage of you that
maintain contracts with clients. Looking at all
market levels, 14.5 percent have contracts with
all of your clients; 18.3 percent of you have
contracts with some of your clients; and 67.2
percent (over two-thirds) don't have contracts.

HOW ABOUT THE RESPONDENTS
THEMSELVES?

We'll end our analysis with some informa-
tion that you provided about yourselves.

It's been shown in previous Salary Survey re-
sults that certifications generally lead to higher
salaries. What certifications, then, are currently
held by respondents?

Are you certified with any of the following
organizations?

Most of the category “other” were FCC radio-
telephone license holders. Yes — in retrospect,
that should have been included in the options.
Interestingly, though, only about 11 percent of
respondents noted that category — about one-
quarter of those who responded as SBE-certified.

It’s been said that the industry is graying at a
rapid pace. Our results seem to confirm that.

What is your age?
That's perhaps the most important result



SALARYSUH
that should be on the minds of station manag- course. The shortest career was 1 year to date; interesting and of use to you. To those of you
ers and corporate engineering managers. the longest, 61 years (several responses at that that responded: Thank you.

We also asked respondents the number length). The median was 31; the average 30.5. Please look out for our next salary survey,
of years they've been in the radio engineer- There you have it. We hope that the informa- which will be posted online in July of next
ing field. It's a variant of our last question, of tion gathered from the many respondents is year. 0

Are you certified with any of the following organizations? What is your age?

24 or Younger

Microsoft

] o o o O © o Qo © D

(GraHAM STUDIOS g
Broadcast Furniture (- l "I'Il' Emu.“", M

(866) 481-6696 - graham-studios.com (815) 222-3556 + secondopinioncomm.com
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Compete With the Big Streamers

by Fardau van Neerden

n order to compete with stream-

ing services, it is key to offer a
similar user-experience but to
differentiate on content.

I hate to use the catchphrase “content is
king” but let’s be fair — it is. I enjoy listening
to music but would also like to hear the latest
news and weather reports and get updates
on the traffic situation, and that’s why I don’t
like to listen to streaming music services like

morning crew on my commute to work.

For listeners, one of the big, perhaps un-
conscious, benefits of traditional radio is that
someone else did the thinking for me. I don’t
need to put together my own playlist. If you
run a good radio station, you know what your
listeners want and how and when they want it.
If you can keep this consistent, you probably
have a well running station with a consistent set
of listeners. Sure, you can listen to pre-defined

Spotify. I prefer my local radio station with the playlists on streaming services, but somehow

NEW DIGITAL PRODUCTS FOR 2015 o ;

D2A: WHAT YOU NEED WHEN
“THIS” NEEDS TO BECOME "THAT”

D2A DIGITAL CONVERTER

24.BIT/192 KHZ REFERENCE INTERFACE + MONITOR

1 "

ouTrUT

WIGHT OUT

* 192 kHz / 24 bit audio

* Analog headroom to +26dBu

* Buffered Headphone output

* Internal toroid-linear power supply

The new D2A Digital Converter gives
you audiophile performance with Henry's
legendary reliability at an affordable price.

IN STOCK at all Henry Engineering dealers.

[ — ="
F = Visit www.henryeng.com for all of Henry's solutions!
enameerma| NEVV Phone: 562.493.3589

=]
=

414 OCTOBER 2015 | radiomagonline.com

they are never as good as a thought-out radio
format. Use insider knowledge of your listeners
to your advantage.

I have told companies in our industry that
someone needs to offer a turnkey solution
(with all the features I'm about to bring up) to
facilitate online streaming for radio stations.

It is extremely difficult to keep up with the
pace of online content distribution, especially
if you are alocal radio station. It's a whole dif-
ferent world, and to develop your own platform
would be a huge undertaking, one that is prob-
ably not cost-effective.

There are companies that do offer encoder
software to get you started with streaming, and
let me make one thing clear: I'm not talking
about the Shoutcast/Icecast offerings. I'm refer-
ring to adaptive streaming. But this doesn’t get
you far, because you need to ingest your stream
somewhere. And there are, as far as I know, no
truly ready-to-use platforms out there.

WHAT YOU NEED — AND WANT

To get started, you'll need to get your own
so-called ingest origin server. This origin server
will repackage your stream in different adaptive
streaming formats for reach across different
platforms.

To serve huge numbers of listeners, you will
also need a content delivery network, which
will be associated with your origin server in a
transparent manner. (For a deep dive on this
technology, please read my product review on
the Z/IPstream in the May 2015 issue.)

As a radio station, you probably want a one-
stop-shop. You want to sign up online with a
company offering an end-to-end streaming solu-
tion. They will give you the encoding software to
get your audio signal in a multi-bitrate stream to
this origin server. They will host and maintain
the origin server and package your stream, and
if necessary, add content protection (DRM).



You'll also need a player on your website and
perhaps apps for iOS, Android and/or Windows
devices, and I know that this is a huge undertak-
ing. It would be great if the same company had
already developed something that would just
require you to customize a generic app with your
logos and to submit it to the app stores for you.

MONETIZATION
“Forecast data from BIA/Kelsey projects

that by 2018 nearly 25 percent of terrestrial

radio station’s annual advertising revenue will
be generated from online listening,” according

to http://tinyurl.com/pbaru9h. “And that is a

conservative projection.”

It is key to have ad integration. Specifically
what [ mean by that is ad insertion on a unicast
basis — not just “pop-up” ads in the player. The
theoretical company offering this all-encompass-
ing streaming service would need to have deals
with ad networks and the ability to dynamically
integrate these ads with the app and player.

This approach would ultimately enable
several things:

1. Stations will have the ability to stream
their content online while offering a better
listener experience.

2. Stations will be able to monetize their online
content.

3. Stations will not need to develop or maintain
technology that is outside their realm of
expertise.

4. The technology offers the ability to grow
with your success without investment up-
front.

5. The technology used is standardized and
open.

6. Future integration with mobile and in-car
entertainment is covered.

7. Streams or specific parts of content with
DRM can be protected.

Now, if I were an entrepreneur, I would be
taking notes because, at this moment, there is
no turnkey one-stop shop offering the whole
set of features mentioned here. The technology
is available, but you would need to glue it all
together yourself. I'm sure it won't take long for
someone to come up with a service like this.
They might team up with different partners; I
know of a few companies already collaborating,
which is good for the industry.

I realize that to some this might all be over-
whelming. I have a hard time keeping up with
the latest and greatest this market has to offer.

But don’t forget: Radio is still the same. In
the end, the content you produce with your

radio station is the big pull for listeners. That's
what sets your station apart from the generic
streaming services.

Seize the opportunity to expand your reach
into new technology. O

NETWORK. AUDIO. VIDEO.

smart IP live production infrastructure.

www.lawo.com
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ECHTIPS

Don’t Let Your Budget Hold You Back

by Doug Irwin, CPBE AMD DRB

t the first large company I worked for in
radio (during the 7-7-7 days), our corpo-
rate engineer was oft quoted as saying “all
you need is a 3-pound soldering iron and
a Simpson 260!”
While that may have been true during his heyday
(may he RIP), it's not even close to what you need today.
In our May and June issues of the magazine, I wrote
about getting the basics set up for your shop.

This month, we'll take a look at additional test equip-
ment, with an eye on budget.

HAS THIS HAPPENED TO YOU?

You walk into a new station and find that either a) the

S5

The Pico Oscilloscope module uses your laptop for power
and display, drastically reducing expense, while saving

all his own test equipment,
or b) the previous engineer
didn’t have any of the test
equipment he really needed
to do the job right.

Don’t walk down that
same path. Even with tight
budgets, there are ways to
get the test equipment you
need.

The oscilloscope. For
the most part, it’s an analog
holdover; however, there
are still plenty of reasons to

previous engineer was a contractor, and of course, used space and weight, as well. have one.

You can’t close your ears, so close your eyes and enjoy the music.

AUDIO IS OUR SCIENCE.

For more info, call +1-302-324-5333 or email salesasi@audioscience.com.

/ ez

o Cocotimce www.audioscience.com
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An example: You might
need to look at logic levels and see how stable they are. Is that 5V “send”
from an automation machine rock-solid or noisy? That’s difficult to tell
with a DMM. Is there AC ripple on a power supply line inside of an audio
amp, meaning it’s time for a cap change? Use an oscilloscope to check.

Another example: You might be tracking down peak clipping in your
audio. (Many times this is referred to as “overload” in equipment manuals;
or those ignorant of the true meaning will often hear peak clipping and
refer to it as “over-modulation.” What they really mean is gross distortion
caused by peak clipping.) An oscilloscope is a great tool for looking at
analog audio (in real time) to see peak clipping, or in conjunction with
test signals, to gain insight into distortion caused by some problematic
amplifier.

A great source for oscilloscopes is eBay; a good choice would be a
Tektronix 2215.

Perhaps that isn’t an option you want to pursue, though; if not, consid-
er one of the following
options.

Pico makes a
line of mixed-signal
oscilloscope/signal
generator combos that
use a laptop/computer
for their display, via
USB. (http://tinyurl.

-

com/o8bhhkl). The fact y i A B ) i R . S
that it has a built-in "'Wm s

Ky
signal generator is a j mrh--l
: T s e

bonus as far as I'm

concerned; clearly you  The REA Modulation Monitor cannot be beat
can use it as stimulus  in terms of functionality and visual appeal.




USB-SA448B

St s e [

The Signal Hound will give spectrum analysis
capability to many engineering shops that
were previously unable to afford it.

for stand-alone devices or entire systems.

Another option — and I'm sure there are
quite a few — would be digilent (http://tinyurl.
cam/p5mvso2).

(A note here from your editor: put down the
print edition, get on your computer, and look at
the online version of this same article. You can
click on the links directly then.)

Spectrum analyzer. This is considered a
luxury around most shops, unfortunately. That's
really too bad because there is so much you can
do with one.

Say for example, one day your analog micro-
wave STL gets “noisy” and of course that aftects
vour on-air product. Is it a weak signal? Co-chan-
nel interference? You need a spectrum analyzer to
figure that one out.

Take it to the far end, put it in place of your
STL receiver, and see what you get.

Another common example: You need to
take measurements to ensure compliance with
73.317(b) — look it up — to answer a question
about your station’s occupied bandwidth.

Again there are probably quite a few op-
tions, but one to definitely look at is this:

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

Tielinel

The Codec Company

www.tieline.com

(http://tinyurl.com/pbj8phw). Now I cannot
say that this analyzer has a “max-hold” feature,
which you would need for 73.317(b), but even
if this particular one doesn’t, the idea remains
valid. This analyzer uses a USB connector on
your laptop or PC for power and as a means to
get data to the computer for display purposes.

OFF TO THE TRANSMITTER SITE

Because both units mentioned so far are
companions to a laptop, you can haul them
around with you.

One device I saw recently (at KIRO in Se-
attle) was the AMM-SD1 from Radio Engineer-
ing Associates (http://radioassociates.com). Just
like the other devices previously mentioned,
it's a USB-connected, microprocessor-based
hardware interface. It also has an RF demodu-
lator that gets connected to the transmitter
(or transmission line, unless the Off-Air
pickup unit is used). The Modulation Monitor
Software is installed and runs on the display
computer, displaying the percentage of modu-
lation and modulation envelope in a series of
user-selectable windows.

“Don't let your budget stand in the way of
getting things done” was the mantra of another
former employer.

It’s as true today as it was 20 years ago; the
difference is that none of this test equipment
existed back then, and having access to each
type will make your job easier. §

Introducing Omnia.7
Performance. Priced Right

Six Remotes in

PLUS

* SmartStream PLUS dual IP streaming
* Dual Power Supplies
* Dual Ethernet ports
* |Pv4/v6 Ready

[ ] [ ] 8
Tielinel4
The Codec Company

www.tieline.com

Style and affordability from
the industry leader.

Custom furniture « Full integration services - RF services

(GraHAM STUDIOS

Broadcast Furniture
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Supplying products from
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NEW... ARRAKIS SYSTEMS INC.

ARC-8 Blue N

required

Bluetooth, wireless,
Cell phone interface &
Stereo streaming

= Eight channel
Eight channels long life switches,

canductive plastic faders,
Socketed ICs for fast on site repair,

= Stereo Program output

= 7 mic, 4 stereo line, PC, & Phone in

= [SB interface for play and record from a PC

= Mix minus in-out for an external Telephone hybrid
= BOTH balanced and unbalanced inputs and output for flexibility

The BEST of both analog and digital. With the NEW
Bluetooth built in, the ARC-8 features a wireless
Cell phone interface for telephone talk shows and
wireless audio streaming from any Bluetooth
device such as an MP3 player. The ARC-8 Blue
also features a built in USH sound card to play
and record in digital directly from both Windows
& Apple *PCs. With BOTH balanced and unbal- Fast, easy installation:
anced inputs and outputs, the ARC-8 works out = RCAs for unbalanced I0,

of the box in any Radio application. = Catds for balanced inputs,
= XLRs for mics & Program output

Bluetooth enabled M The #1 seling ARC-8 advanced Redin cansale hes gone ‘Blue'.. Bluetooth enabled thatis! This means that

Channel seven on the consale can be paired to any Bluetooth enabled audio device such as your Cell phane, MPS player, MP3 recorder-editor,
and more. Just pair your cell phone to the ARC-8 and answer your incoming calls with the ‘Call’ button and drop them with the ‘Drop’ button,
just like a standard phane hybrid. The Caller receives the console bus mix (minus' the caller audio) so there is no feedback. OR... you can pair
any Bluetooth enabled audio device such as an Ipad, Tablet device, or MP3 player and stream full bandwidth, high quality stereo (AZDP) audio
to channel seven on the console. If a paired Call phone call comes in, then the stereo stream is dropped and the call can be answered. While
an external hybrid is not needed, Arrakis does all of this while still allowing an external phone hybrid to be connected if desired. Your imagi-

list price SI,UHH
*USB sound card supports USB HID compatible PCs

nation is the only limit with this amazing consale !!
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by Jason Ornellas

ince 1922, WGN (then known as
WDAP) has been broadcasting in
Chicago, initially on 833 kHz, and since
1927, on 720 kHz on the AM dial.

WGN Radio is part of Tribune Broadcasting and is

the company’s sole remaining radio station. Its history
is long and storied, but one thing has been the same
since 1924 — the famous call letters that stand for
“World's Greatest Newspaper.” This moniker was on
the frant page of the Chicago Tribune for decades, but
last year. Tribune Media (parent of Tribune Broadcast-
ing) split from Tribune publishing, and WGN is no
longer co-owned with the newspaper. Centrally located
in the fribune tower in downtown Chicago. WGN has
a “walk of fame” marker along Michigan Avenue with a
number of its legends enshrined in the walk.

WGN is in a unique positian because they are

NGNIRAAIONS aiGh1Cag0]

AM-250 MKII - Newsroom Mixer

HallloTEamer;

iadio

a top-rated stand-alone radio station in a major

\,
n

market. They are co-owned with over 40 television
stations in 33 cities including New York, Los Angeles,
Chicago, Houston, Dallas and Washington, D.C.
WGN has been in its current facility since July 1, 2012
and completed a move from the ground floor to the
seventh tloor to give WGN a state-of-the-art facility,
while maintaining continuity for programming with
multiple sources and precise timing.

NEVER MISSED A TONE

Every facility has an interesting story behind it,
and WGN is no exception. WGN takes time very sexi-
ously. Many years ago, WGN engineering constructed
a top-of-the-hour time generator to give a very
specitic tone at the top of the hour. This tone cansists
of three frequencies mixed together and has been a
hallmark of WGN Radio ever since.

Generally, WGN runs a 10-second delay. so the

iBill Murdoch
of Ww Engineering

- . , [ )

Features:

-Buiit In Talkback System with 2 Send and Receives

-1 Unbalanced Stereo Front Panel Jack Input

-1 Unbalanced Input/Output for computer Sound Card
-1 Balanced Mono Line Input for Telephone Hybrid

-2 Balanced +4 dBM Stereo Line inputs
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-2 Balanced Mono Mic Inputs

-Monitor Select (Mixer Output or Off Air)

-Phantom Power Built In (48v) m
Svwetes }-A

-Built In Cue System with Dimming SYEEE AL

-LED Meter Display

800-779-7575
www.dixonsystems.com



You have a clear line of sight into Studio A
from this producer room.

tone generator makes tones twice an hour,
first at :59:50, so the talent can hear the tone
in their headphones and monitoring, and then
a second tone is generated at :00:00 for the air
chain. Even while running multiple time tones
for monitoring and on-air during the move
from the first-floor facility to the seventh floor,
WGN never missed a single tone.

The programming, news and operations
departments, as well as the engineers Bill
Murdoch, Jim Holland, Jim Carollo and Bill
Maylone, all took part in the design phase for
the project and decided on a WheatNet-IP
infrastructure for the future of WGN Radio.
The new facility took time to design because
WGN’s workflow required 10 studios with five
newsroom workstations.

When it all came together, WGN rebuilt
three on-air studios with integral producer
and operator booths; twa production studios;
two editing rooms; a business studio; a sports
studio; a traffic studio; and a newsroom with
five workstations.

WGN Engineering decided on the Wheat-
stone E-6 consoles throughout the majority
of the facility. The E-6 control surface is part
of the WheatNet-IP Intelligent Network. For a
station like WGN that requires a high degree
of functionality, the console’s four stereo mix
buses, four mix-minus buses, four AUX buses,
eight-character fader displays, “bus-minus” on
all faders with talkback, fit the requirements well.
WheatNet SideBoards are used in the newsroom
for four workstations, and in business, sports,
traffic and in the producer rooms. A Wheatstone
A-6000 analog console in the showcase studio
rounds out the facility’s console family.

ALL THE SOURCES

WGN shares several resources with co-
owned WGN(TV), from the ENG trucks to
satellite downlinks.

Additionally, the station broadcasts some

AUILITYSHUWUCASE

shows during which the talent is on TV and
radio at the same time. With the Wheatnet-IP,
the station can do all manner of mix-minus
setups easily.

Forty-eight blades make up the WGN
Wheatnet-IP system; most of the Blades are

/1A RCSolo

All-in-one remote control.

BURK

Nothing else to buy.

ey

ARC Solo is loaded with the powerful features you have
come to expect from Burk. Features like Jet™ Active
Flowcharts, custom email templates and the Recordable
Speech Interface. And all the 1/O is conveniently located
on the rear panel, with connections for up to 16 status,
meters and relays. With ARC Solo there's
nothing else to buy.

TECHNOLOGY
www.burk.com | sales@burk.com | 978-486-0086

SOLUTIONS YOU CAN USE. EXPERIENCE YOU CAN TRUST.
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found in the rack room, with the remainder
of the system found on the first and seventh
floors, and in the TV station, located 5.5 miles
away. The WGN system includes nine Console
Mix-Engine Blades, 26 Analog Blades and two
AES/Analog Combo Blades. It supports 284
stereo inputs and outputs.

COMPLEX REQUIREMENTS

Besides the WheatNet-IP system, WGN has
a sophisticated multi-camera video feed that
shows the main studio in three different HD
camera angles. In addition, other cameras are
used to develop a combined image of the news,
traffic, sports and business studios.

Blades.

WGN’s video system puts seven cameras
on the air simultaneously. The screen is divided
into four quadrants with three cameras show-
ing the on-air studio, and a smaller box on the
lower right with the News, Traffic, Sports, and
Business studios. The video system uses Pana-
sonic PTZ cameras, an Evertz front-end,
a BlackMagic router and a Livestream streamer.
The video stream can be viewed at www.
wgnradio.com; click the “watch” button.
Because talk is a staple for WGN, a Telos VX
system is an integral part of the system, with
a number of features that enable the system
to work as required for WGN. A couple of
tweaks were needed for the system, and Telos
stepped right up. The call screening software
was changed to have different colors for dif-
ferent call states (ringing, on hold, on-air,

WGN rack room, featuring incoming/outgoing ISDN units, Comrex Access and Wi

and screened hold). It was a bit of a challenge
to migrate the legacy choke-network call-

ing system to the SIP trunks, but the switch
was worth it. Lines come in on a T1, DSL and
finally, POTS. This gives WGN the best quality
available and the flexibility to grab and move
lines if necessary and redundancy, if part of the
system should fail.

WGN also originates “Kap and Haugh,” a
sports cable-TV show for Comcast Sportsnet
Chicago, for three hours per day, with five
Panasonic PTZ cameras and a TriCaster 8000
switcher.

Talent at WGN sometimes likes to move
between studios (and floors). One day, the

e
heatNet

showcase studio on the first floor is the desired
location; on another, the seventh floor studios
are more suited.

The station is also the flagship for the Chi-
cago Blackhawks and Northwestern University
teams. Upon occasion, a Blackhawks game will
air on 720, while station staff feed NU games to
another station.

All of this studio switching is easy now with
the WheatNet system. It used to take racks of
relays to do the following when studios are
switched: Switch the on-air phone lines to the
correct studio, put the production lines on the
other studios, switch the four mix-minuses
to the remotes, switch the feed to the Internet
stream, switch the cameras on the in-house
video system, and finally switch the studio that
feeds the air-chain.



Midday Personality Wendy Snyder with Newsman Steve Bertram.
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console channel, hotkeys on another channel
and preview through an external speaker.

The architecture of WideOrbit Automation
lets WGN run updates to the server while the
machine on the air happily bounces to “Island
Mode” without a glitch. This temporary state of
isolation from the network is possible because
the audio to be played resides on the computer
associated with the on-air studio.

As a tlagship for the Chicago Blackhawks,
WGN ran into an issue with audio it sends to
the United Center where the Blackhawks play.
During games, some commercials need to be
removed from the stadium feed (since it is used
for the public address systems) and WideOrbit

TIME FOR TOUCHSCREENS WideOrbit traffic system. automation is able to accommodate that need.
Most recently, WGN just finished installing The installation went very well, and the entire

WideOrbit as its avtomation system. This system  library was moved from the old system to the All studios were furnished with in-siate manu-

replaced an AudioVault that served WGN for new with few glitches. The WideOrbit Automa facturer RAM Broadcast Systems, which is based

many years. A big advantage of WideOrbit is tion system has touch screens, and the talent out of Volo, Ill. Listen and watclhh WGN online at

the integration between traffic and the audio was able to operate the system with minimai www.wgnradio.com.

automation system because WGN also uses the training. Now, WGN can run spots on one Bill Murdoch contributed to this article.
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RDS and Metadata

by Doug Irwin, CPBE AMD DRB

24

hile the use of RDS is now com-
mon among FM broadcasters in
the U.S., not every station is tak-

ing advantage of the functionality

that it provides.

A new RDS standard is on the horizon; RDS2

was just demonstrated at the 2015 meeting of

the RDS forum. It's a good time to examine the

current RDS standard some, along with RDS2.

There are many RDS encoder models avail-

able, and just as many ways to get metadata

(such as “now playing” information) up to your
transmitter site. We'll take a look at some of the

products that are available.

FWclese 2o

Bay Country

BROADCAST EQUIPMENT

Your #1 Source For
Quality Used Radio
Broadcast Equipment

View our latest list of
equipment on-line at:
www.baycountry.com
or call and we'll fax it to you

All equipment sold with
a 15 day return gurantee

BUY...SELL...TRADE

7117 Olivia Rd.

Baltimore, MD 21220
Ph: 877-722-1031
www.baycountry.com
email: sales@baycountry.com
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RDS AS WE HAVE COME TO KNOW IT

The RDS system is the familiar way by

which we have transmitted slow amounts of
data over FM radio for the last 15 years or so.

Its primary characteristics are as follows:

« Data is sent by way of a 57 kHz subcarrier.

The most familiar payloads of the RDS

system are the program identification (PI),
which is a unique code that identifies the
radio station (and also used in the RadioDNS
system); the program service (PS), whichis a
simple eight-character static display typically
displaying a station’s name or call letters;
radio text (RT), which is a 64-character line
of text that can be static or dynamically

associated with the program content (such

as “now playing” information); Dynamic PS
(DPS) which is the parsed, eight-characters-
at-a-time dynamic display that some radios

Inovonics 730

The data rate is 1187.5 kbps, modulating the
carrier by QPSK.

The power associated with the 57 kHz car-
rier remains the same, even when modulat-
ed (Meaning: If you give the RDS subcarrier
5 percent injection, it maintains that level,
even while it is modulated.)

For those of you who have never used

subcarriers, I'll point out some particular FCC
rules you must know:
« 73.1570(2)(i) The total peak modulation may

be increased 0.5 percent for each 1.0 percent
subcarrier injection modulation, and

(ii) In no event may the modulation of the
carrier exceed 110 percent (82.5 kHz peak
deviation).

In other words, you must give back a little
of the modulation percentage of your main
program audio when you add subcarriers,
and RDS is no exception.

U.S. radio stations
an e Nautel
i'J U customers.

? 1 * 4 R

AAARARAGL
nautel

nautel.com

have; and traffic message channel (TMC),
which is data that can be used by automotive
navigation systems.

RDS2

The RDS2 standard is coming, but it is still

in development.

From the June 15 edition of the NAB Broad-

cast Blog (http://tinyurl.com/pk75skx), we can
glean the following information:

RDS2 will make use of up to three addi-
tional subcarriers (along with the original 57
kHz subcarrier) that will be centered at 66.5,
71.25,and 76 kHz.

It is proposed that the new RDS2 subcarri-
ers will be used exclusively to transmit Open
Data Application information. Previously
established as part of the legacy RDS format,
ODAs are used to support a variety of data
services, and are the principal way that new
services utilize RDS.

The most important aspect of the proposed

RDS2 standard is that it will support far more
data transmission capability — on the order of
10 to 20 times more than the current standard.
From NAB's Broadcast Blog: “With the comple-
tion of the successful prototype demonstration

and the RDS Forum members in agreement
that RDS2 should be incorporated into the
Standard, it is now the task of the newly formed
RDS Forum Working Group to develop the
detailed specification for RDS2, and in addition
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to identify the obsolete sections of the existing
Standards that can be eliminated”

However, “there’s no such thing as a free
lunch.” After the RDS2 standard becomes
finalized, and equipment is made available,
that 73.1570(2)(i) and (ii) are still going to

(=) HEN L —
RADIO DATA SYSTEM

apply. Typically, RDS subcarriers are injected
at a fairly low level — not enough to make a
noticeable difference to the normal program-
ming. If you add three other subcarriers — in
order to transmit more data — you’ll be obli-
gated to turn down the main channel modula-
tion to the point that it might be noticeable.
There will be a trade-off between the overall
modulation level, and the effectiveness of the
data transmission of RDS2. Those of us that
transmitted data subcarriers in days past have
already fought this battle.

HANDLING METADATA

Having the means to transmit
“now playing” information, among
other data, is fine — but you need
some way of collecting it, and mak-
ing sure it ends up in the correct
place — like at your RDS encoder
or streaming encoder(s). Many ven-
dors are out there ready to provide
everything necessary to make this
happen.

Enco offers up PADapult, a
system that allows the user to
create and distribute “now playing” informa-
tion along with message-casting content by
sending real-time text data out to as many
as 10 destinations, including RDS, yours web-
site and social media like Twitter. Because
PADapult is a stand-alone application, you
can use it with any automation system. Some
of its other features include:

o Text data can be sent to whichever service
you choose, automatically or on the fly.

« (Optional) PADLive!’s comment field al-
lows free-form information to be sent for

ES-185U/NTP GPS Master Clock

With ESE’s Master Clock, you can display Universal Time Code
via the 12-channel GPS reciever and generate many types of
Time Code (NTP, SMPTE/EBU, IRIG-B, ESE-TC89, ESE-TC90
RS232C/ASCII, & USB), and an extremely accurate 1PPS signal.

You can also easily interface with new or existing computers,
automation and clock systems. Visit www.ese-web.com for
all your time synchronization needs.

ESE, 142 Sierra Street, El Segundo, CA 80245 USA, Tel: (310) 322-2136
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Jumpgate3 RDS monitor

emergency or promotional messages

« When used with compatible automation sys-
tems, PADapult supports sending of iTunes
tagging information for HD Radio

« When used with compatible Omnia or
Vorsis audio processors, PADapult supperts
Content Adaptive Processing, allowing “en
the fly” changes to processing based on
audio group/types

Jump2go offers the Jumpgate data proces-
sor, which is a single device that accomplishes
the following:

+ Manages communications between automa-
tion systems and Jump2go's Web-based
distribution system (CORE)

« Affords station engineers the means by
which they can browse at the bi-directional
communications between Jumpgate’s CORE,
either by PC or mobile device

o Provides both DPS and RT and RT+ for RDS

» “True iTunes tagging” (song identifications)
broadcast via RDS

+ Also sends data to streaming servers, social
media destinations, and HD Radio PSD

« Can inject ad-insertion time-adjusted meta-
data into streaming media encoders

o Has message management system for creat-
ing day-parted messages for RDS

« Supports Artist Experience logos (for HD
Radio) and TagStation-provided images

Arctic Palm is another important player
in this space. Center Stage RDS is the link
between the Radio Automation System, Satel-
lite Services, and the data casting devices and
services. Its basic features include:
» Transmission of messages to any combina-
tion of Digital Systems, website and Internet
Streaming Services For RDS: PS, DPS, RT,



and RT+ tagging are supported

«» Transmission of messages based on metadata
to Tuneln.com; or add the (optional) CSSocial
module and automatically post messages to
Twitter and Facebook accounts

» During non-automation periods, or prerecorded
long play segments, the “now playing” informa-
tion can also be added using the Center Stage
Live’s (optional) CSLoglt. Messages can be gen-
erated “on the fly” or can come from a CSLoglt
Playlist

Deva Smartgen Mini

+ Based on user definable criteria, CSRDS will
automatically switch between local automa-
tion, satellite services or playlist entries;
promotional, information and commercial
messages will be rotated into the display or
added based on events in the automation
system link

« Supports TagStation (NextRadio); Artist Experi-
ence (via HD Radio)

« Also supports Dynamic Label Slideshow, for
DAB or DRM

A well known player in this field is Broadcast
Electronics, and their product is The Radio Expe-
rience. In addition to pushing messages out to RDS
and HD Radio, it has the following basic functions:

|
|
|
|
|

Omnia & Wheatstone Audio Processors along with

Reports

« TRE runs on a single, dedicated PC

« Interleave artist/title information with custom
messages

« Link data to audio: provide concert info, adver-
tiser info, and more

« Target different messages simultaneously to dif-
ferent destinations

« Publish to Twitter, Facebook and music com-
munities on the Web

» Supports tagging

» Monitors datacasting logs in real time

BE has a link to a short video
(http://tinyurl.com/ofu7ybh) on the
setup and configuration of their RDS
system., It's worth watching.

TagStation provides services based
on your station’s metadata. (It’s es-
sentially the “back office” of NextRadio
functionality.) TagStation maintains a
very well done set of tutorials (http://tinyurl.com/
ns9crw6) as well.

« The TagStation
service is reached
via the Web and re-
ceives a notification
every time you play
asong, a spot ora
promo from your Audemat FMB50
automation system

« It then then finds
(in a database) content related to the audio
event and delivers the content in sync with
your broadcast to mobile phones, car dash-
boards, and “any future connected devices”

» TagStation can also send the same content back

to your playout system for delivery over HD

» TagStation enables you to enhance each audio
event with an image, text and a number of inter-
action points

o The station can define its daily broadcast sched-
ule and deliver an image, text and a number of
interactions related to each on-air show

I'll wrap up this article by listing the most well
known manufacturers of RDS encoding gear:
+ Inovonics: models 703, 720 and 730
» Deva Broadcast: many models, including the
SmartGen 3.1, the SmartGen Mini and the
SmartGen micro
« Jumpgate: RDS generator
« BW Broadcast: the RDS2+ and the RDS3
+ Worldcast Systems: FMB-80
+ Broadcast Electronics: RDI-20
A large portion of our audience expects to
receive additional information about music as they

hear it over the radio; it’s a consequence of the kind
of functionality one gets when streaming music. In
that virtual space, it's a must-have feature. Thisis

one of several areas where radio needs to catch up
with online and streaming services.

Use this article as a basic guideline for how
to get started, if the topic is completely new to
you. 0
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Analog/Digital Time Alignment Problems
#/ Remotely Monitor and Log Diversity Delay
Now Streams TimeLock 'Correction Vectors to your Orban,

GatesAir HDE-200 and Nautel Exciters.

DaySequerra

www.daysequerra.com

List Price: $1800
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Firewalls Are Jus
Like Bouncers

by Chris Cottingham

n today’s world, we are more con-

nected than ever. With all of the

remote access solutions available

to us, we should be able to ad-
dress and fix almost any station issue remotely
within a few minutes.

The process of addressing issues has been
greatly streamlined by the use of AoIP and other
technologies. These new technologies afford us
unprecedented ability to address most issues
with a Web browser or a terminal interface.
Because so much of our work now lies within
computers, we can choose to work with our sites
in-person or remotely, by way of laptops, tablets
or smartphones. We need to leverage this con-
nectivity to make our lives a little easier while
providing excellent service for our stations.

In this article (and the next) we're going to
discuss firewalls first, followed up by a detailed
examination of various remote access solutions,
so that you can learn to effectively make use
this tool.

There is always a price to pay for this ease of
communications and remote network access.
The price is called risk. If you connect your LAN
to the Internet — there is risk. If you open a
door to allow remote access, there is even more

risk. Any network can be cracked with enough
time and patience; there is no way to candy-coat
this. If you enable remote access, someone can
potentially break into your network.

Your job as the person implementing a
remote access solution is to balance the amount
of risk you are willing to take with the level of
functionality that you need. If the solution is
complex, it will have less risk, but utilizing it
might be more challenging. If the solution is
rather simple, then you might have more risk
and more issues with unauthorized access.

As we cover various remote access solutions,
you will have to assess where your comfort
zone lies.

POINTS OF CONSIDERATION

Engineers need to consider some points
before they dive into implementing a remote
access solution. We all have budget constraints.
A license for remote access software may cost
thousands of dollars.

One must also consider the group of users
that will potentially have remote access. Some
stations only allow the engineering staff to
access the station remotely; some stations
will also allow program directors, production

Any network can be hacked with enough
effort— but effective firewall configuration
and maintenance make it much harder.

directors and traffic directors to access the
system remotely. This will factor in to how
complex the solution will be.

The final point I would like to address is
that of maintenance. Someone will need to
monitor and administer the remote ac-
cess system. A remote access solution is not
something you set and forget: Someone needs
to make sure that passwords are rotated, logs
are checked for suspicious access attempts,
and that patches are applied. An engineer
can implement the best remote access in the
world, but it is worthless and a severe security
risk if it is not maintained.

DJB-1l Radio “Starter” Software Bundle

SATELLITE or MUSIC ON DRIVE - For 1 or 2 Win 7, 8 or 10 Computers

$999.00

— —— 3 ONAIR SURTE & Web Now Playing

— 3 PRODUCTION SUSTE & Voice Tracking

- ———— SATELLITE INTEFACE & BER Recorder

e ————8 LOG EDITOR - Log Reporting & Sat Triggers
— — - WES Treining with PHONE Support

— o sl See more features — please viekt our webste

D —
DJBRADIO
Check out the DJB “Starter” Satellite demo video on our website mm.";;;‘;'"m_':;,ﬁdb_m
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When implementing a remote access solu-
tion, a limited discussion about firewalls and
basic TCP/IP is in order. One of the most
important concepts is the idea of inbound
and outbound data traffic. Most firewall
implementations do not block any outbound
traffic, meaning that users on your LAN have
access to whatever they want on the outside of
the firewall, via the open Internet. When we
implement a firewall, we are usually blocking
inbound traffic.

Another concept to discuss is the use of port
forwarding, or the opening a port on the firewall
for inbound traffic. With any TCP/IP host there
are 65,535 ports that can be utilized for services,
but certain ports are defined and never change.
These are called reserved ports and go from
port 0 to port 1024. As an example, let’s look at
port 80: Everyone in the world has agreed that
this port will be used for Web traffic. If you have
implemented a firewall on your Web server you
will need to open port 80 inbound so people
using the Internet can “see” your website. Ports
above 1024 are completely open and anyone can
define or use them for their needs.

Some remote access solutions require a port
to be opened on the firewall in order to operate
properly.

Think of it this way: 1 want to access Bob's
house. I need to know what door to knock on
and Bob needs to answer that door. A firewall
blocks everyone’s ability to knock on the doors
of Bob’s house. Now, Bob wants people to be
able to access his services so he sets up pro-
grams that will answer certain doors. After Bob
sets up these services, he will need to tell the
firewall that if someone wants to knock on these
doors, let them. After that “configuration” is
done, people can actually reach Bob’s house and
knock on certain doors, and they can access the
services that Bob is offering.

OF PROTOCOLS AND PORTS

Let’s talk about the difference between TCP
and UDP and the significance of ports.

TCP/IP and UDP/IP are two flavors of
network protocols we are interested in when we
are talking about firewalls. These two protocols
deliver your data in different ways: UDP is usu-
ally used for audio and video over the network

A 11 E IL. ]

due to the time-sensitive nature of these types of
data; TCP is used for everything else.

These two protocols work in conjunction
with IP to get your data from source to destina-
tion. Four pieces of information are needed to
get your data from one point to another: A valid
source and destination IP address and a valid
source and destination port number.

For simplicity’s sake, you can think of
TCP/IP and UDP/IP as the means by which
mail gets delivered to your house. TCP/IP is
like certified mail that requires a response to
the sender for verification that the letter was
received. UDP/IP is like a postcard; it gets sent,
and we don't necessarily care about getting
confirmation. We need a proper address in or-
der to deliver mail. Usually a person will place
a return address and a recipient address on a
letter in order to mail it. The address of the des-
tination building is like the IP address and the
port is like the person we are sending the letter
to. Without these two pieces of information, we
cannot send data. When you are setting up the
remote access solution of your choice you will
need to know what your network IP address

Three New Digital Audio Switching Solutions - An Interface for Every Application

Introducing the AES-400 Series Digital and Analog Audio Switchers from BDI

AES-402 2

analog L/R +4 dBm balanced output

Input Digital Audio Switcher— Provide

Automatic fe

switching which are all user configurable. Now with serial and parallel remote

control interface .

Includes a front panel headphone output too!

AES-403 2 Input Digital Audio Switcher—Accepts two AES3 inputs or one input
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your digital path. Has AES-402 functionality including automatic features,
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- 2 AES-404 4 Input Digital Audio Switcher—Provides two AES3 outputs and analog
L/R +4 dBm balanced output. A great general purpose digital switcher where
more than two inputs need to be accommodated. Serial and parallel remote

control and front panel headphone output

www.broadcast-devices.com Tel. (914) 737-5032 sales@broadcast-devices.com
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The cable cotor/header color combinations correspond to basic functions of the network
device on the far end.

is and what port you wish to use so you can
properly configure your firewall.

NETWORKS

Another concept that needs to be addressed
is the difference between the external network
and internal network.

A firewall will usually have a different
external address than its internal address.

To the outside world, my computer access-

ing the Internet appears to be at this IP
address: 208.61.234.54, which is the external
(or “Internet-facing”) address of the firewall.
The firewall has an internal IP address of (for
example) 192.168.1.1. My computer’s assigned
address is, say, 192.168.1.43. My computer and
the internal address of the firewall are on the
same network (the local area network), but my
computer has no idea about the external ad-
dress of the firewall.

As you can see, the external address of
the firewall is completely different from my
internal network number. How can this be?
These addresses are completely different! Well,
the firewall translates between my internal IP
address and the external address. This is called
Netwerk Address Translation, and it allows me
to hide my computer’s true identity behind the
firewall.

When you open a port on a firewall to allow
remote access, you will need to know the exter-
nal IP address so you can access your network
from the Internet. The firewall will need to be
told where to send the port forward on the
internal network.

Let me give you an example. I have port 3389
open an my firewall. My firewall has an external

address of 208.61.234.54. I want to access my
engineering network from my house over the
Internet, so I open my remote access solution
and place 206.61.243.54 as the address I wish

to access. The remote access solution will either
ask me for the port or it will default to 3389.
Great! Now I have made it to the firewall. Now
what? The firewall knows that port 3389 is open
but to where? I need to tell the firewall that if
someone knocks on port 3389 please send that
knock or “data” to my internal IP address of
192.168.1.43. Furthermore, I need to have a
service ready on my computer at 192.168.1.43 to
answer the requests on port 3389 for the remote
access to work.

This concept confuses some people. Keep in
mind that the firewall protects you by hiding
your true identity from the bad people on the
Internet by blocking all attempts to connect
to ports on your computer. The firewall needs
to be specifically told about the “who” (IP ad-
dress) and the “what” (port number) that will
be allowed to be pass. The firewall is exactly
like an 300-pound bouncer that sits at the door
of your network; if your name is not on the list
you are not getting into the building. Similarity,
if your ports are not forwarded from the exter-
nal network to the internal network properly,
you are not remotely accessing anything.

Next time around, we'll talk about specific
remote access solutions and their advantages
and disadvantages. )
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BROADCAST & INDUSTRIAL ELECTRONICS

Our 15th Year

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

We Re-Condition

Pacific Recorders BMX I-lI-lll, AMX, ABX and RMX,

Stereo-Mixer and Mixer News-Mixer products.

We Have

Replacement Wind Screens and Blast Filters
for the SM-5B microphone.

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

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

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

E-Mail us at: rrmoorejr@aol.com

Check out Radio magazine
online for all the up-to-date
news and information in
the radio industry.
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Fine Used AM & FM Transmitters

Authorized Representatives for all major equipment manufacturers
Used FM Transmitters
Tri-Mode HD 2006 Harris Digital Z6HD, solid-state
3.5KW 2000 Harris Z3.5CD, solid-state
3.5KW 2006 Harris Z3.5CD, solid-state
5 KW 1995 Harris HF5CD
5 KW 1999 Harris Z5CD, solid-state B
5 KW 2006 Harris Z5, solid-state, unused ’
7.5KW 2002 Harris Z7.5CD, solid-state, S PH nautel
8 KW 1997 CCA FMB000G, single phase .
10 KW 1989 HamisHT10 Harris
10 KW 1998 Harris Z10CD, solid-state
275 KW 1988 Continemtal 816R-4B, New CE SS IPA ol -
30 KW 1988 Harris FM30K | - —
35 KW 1991 BE FM358
Used AM Transmitters Coy, Continntal Elsctronies
10 KW 1991 Nautel ND10, solid-state é
12 KW 2001 Nautel XL12, solid-state B OROCHST
Excitors Used Misc. Equipment
Please see our current listings BE FC30, SCA Generator
on our website Bird Model 8936, 10 kW air-cooled RF Load

Harris N + 1 Controller
Marti ME 40, FM exciter
MCI 4 Port 1-5/8” Coaxial Switch

New TV Transmitters

Visit our website for the latest sales

Special Discount Pricing On:

VHF and UHF Transmitters and
Antennas (100w to 10 kW)

TVSTL

Please visit our website, www.fmamtv.com for additional listings or
CALL US FOR A QUOTE!
2655 Philmont Ave. Suite 200, Huntingdon Valley, PA 19006
800-441-8454 215-938-7304 Fax: 215-938-7361
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enclosure. In stock — available for immediate delivery.

Made in the USA from polished aluminum
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The Myth of Channel 6

by the Wandering Engineer

Former VHF TV channels have no intrinsic
value for “mobile” communications. The Wan-
dering Engineer says we should let AM broad-
casters have it, for cheap.

am unaware of whether this is

really true; for all I know it’s just

a twisted fantasy, some sort of

urban radio legend. But it goes
something like this: A major owner of failing
AM stations is making a bid in the spectrum
auction for Channel 6.

No one wants Channel 6, at least for wire-
less. As I understand it, that spectrum might
be worth less than all of the property those
AM stations use for their antennas arrays. The
top end of Channel 6 has long been the land of
the “Franken-FM,” being receivable on most
Electronically Tuned Radios, and the analog
variety, if one twists the knob hard enough
counter-clockwise.

The FCC is interested in selling spectrum,
but before they can do so, they will have to move
TV stations with appropriate incentives. No one
knows what a good price for the about-to-be-
available UHF spectrum really is; but every day
that goes by, the carriers are building more and
more tiny cells, slowly but surely reducing the
demand for UHF wireless spectrum.

If the world becomes one giant set of high
bandwidth micro-cells in the existing (already
paid for) carrier-owned spectrum, the need
for more bandwidth (at UHF in particular) is
somewhat diminished.

It follows that as UHF spectrum loses value,
low-band VHF drops as even more — perhaps

Radio” Ahead

Digital AM & FM

On the road to HD Radio broadcasting?

Nautel has you f

nautel

nautel.com/HDradio
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drastically. No one has any Channel 6 receivers
that work, except for DTV-TV and maybe a
few analog TVs, mostly found at antique stores.
Everyone has receivers that almost work on
Channel 6. It's not much of a jump to extend
the FM band down, and that makes a lot more
sense than the reasonably recent “extend the
AM band up,” movement did. Adding more
services to an exhausted medium works about
as well as bloodletting did.

1 think it might make sense to let all those
AM guys, who think that if they could just get
out of the big-land, high-noise, poor-fidelity
end of the radio spectrum and into something
that sounded good and covered the audience,
do what the wireless guys do — offer to buy
spectrum. Sure, it’s discount spectrum — but it
doesn’t look like anyone wants to give it away,
even for the public interest and convenience.

And please note: If these guys decide to go
digital from the get-go, they can build a radio
service that has several times the capacity of
the existing FM band... and it would work
better, too.

Listen to people who want to look at running
three HDs in an FM-sized channel, and forget
that analog hybrid; listen to the folks who want
to fill in that little gap between Channels 5 and
6; or better yet, listen to those folks who want to
run ATSC and HD Radio on Channel 6.

Congratulations to

Jeffrey Bean
Director of Broadcasting
WRCH The Compass
Williamsport, Md.

He won a
Hosa UXA-110
Tracklink USB
interface The winner is drawn frorm the
issue two months prior
For complete rules, go to RadioMagOnline.com
www.hosatech.com

Hans-Peter Scholz, Birkenteld (Enzkreis), Germany

Many batwings are still in place, just waiting
to be re-energized.

It won't be the first time a broadcast service
moved to new spectrum. Home TVRO did
it — C band to Ku. But this would probably
be the first time a whole broadcast service just
packed up and moved.

Sometimes, towns get tired of floods and
just move to higher ground. 0

The Wandering Enginesr is an industry stalwart
who has bean in broadcasting since the gays of
Marconi and Tesla. He gives his thoughts on the
current state of broadcast engineering and the
broadcast engineer.

The mic was hiding in the
star dust near the hand.




MARC series modular ‘Advanced Radic Consoles' lead

the way with a hybrid analog-digital design that
cambines the ease of analog with the power of USB digital.

The USB play-record sound card modules interface
directly in digital with your PC automation &

production software.
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Finding YOUR Sweet Spot with FM-55
is Easier Than Unwrapping a Candy Bar

We've engineered FM-55 to make it easy for you to craft Wanna tweak? We give you a toolbox that lets you get
your on-air sound to be clean, loud, and sweet - no matter at every parameter in FM-55 to take contro! and sculpt
what your format. FM-55 comes with presets created by the finest sound you can - YOUR signature sound.
our broadcast audio perfectionists to cover virtually every Best part is, FM-55 is exceptionally cost effective/cost
type of programming. Just dial it up and instantly your competitive - the fastest growing choice in under-$3K
sound gets a sonic facelift - one your listeners will love. FM processors! Give your listeners pure ear candy -
Like giving candy to a, well, you get the picture... contact us today and get FM-55 for your airchain now.

Nutrition Facts

Intelligent Smart Stereo Bass Management | Multipath Wheatstone* WheatNet-IP
iAGC Enhancement System 3.0 Control baseband192 Compatible
Produces a consistent. ' Specialized automatic  Circumvents bass- Mitigates market | Asingle AES/EBU | Control the FM-55
spectrally-balanced level and spectral related distortion. and terrain-specific cable between the and stream its audio
sound regardless of management Increased depth, multipath behavior, processor and a |to and from anywhere

feel, and clarity of reducing the problem ' current solid-state FM | in the WheatNet-IP

density variations algorithms provide a
bass impact without | of multipath-triggered transmitter carries the audio network.

in incoming source wide but extremely

material. Essential stable 'on-air' stereo | affecting mid and high | receiver-induced  digital baseband signal |
for different media image. i frequency content. | stereo blend. | for exceptionally clean |
formats. ! sound.
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