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Evolved

The Evolution of LX Radio Control Console Any Way You Want It

Wheatstone's new LXE console brings control surface configuration ConsoleBuilder software allows every switch on the surface to be

to a new level. Going far beyond the usual “any source to any fader” programmed for function, mode, and even color (switches are RGB
network concept, the LXE is a fully flexible control interface, where led illuminated). In fact, built-in software allows every button to be
every switch and rotary control is programmable to perform any scriptable, letting you create powerful macros for as many controls as
desired function. This means console architecture is completely you want. Multiple tull color OLED displays on each panel keep pace
customizable to client requirements, and limitations to functionality with ongoing operations, and event recall allows painless one touch
are no longer a factor. Physically compact, the LXE is available in console reconfiguration at the press of a button. With its inherent
several different form facters including countertop. countertop control flexibility and ability to access thousands of signals {(sources and
sunken, and split frames (split sections are not confmed to one room, destinations are limited only by the size of the network) the LXE takes
they can actually be in different studios). facility work flows and audio cantrol to a new level.

AwdPde frfom Radio World and TV Technology

LXE is the recipient of NewBay BestBt e
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The World At Your (Motorized) Fingertips All New Graphical User Interface

he LXE can have up to 32 p al ized fac ithfull DSP LXE's new GUI has pre-built screens for everything you

S. ¢ normally use - metering, clocks, timers, dynamics, EQ,

inta the WheatNet-1P Intelligent Netwc nd utilize BLADE-3s assigns, and more. All are touch-screen accessible with
for audio, control and associated logic data flowing on single CAT4 gestures you're used to using on your smart devices. And,
interconnecting cables. The system caningest and convert virtually the GUI is just as customizable as the LXE surface. Using
all audio formats: analog, microphone. AES/EBU. SPDIF, Ao{P. MADI our ScreenBuilder-LXE software, you simply drag and
SDi and even AES67. Loudness metering, ph ntrol, and full EQ drop objects and define their functions via a simple wizard
Dynamics are inctuded interface. You can stare muitiple custom screens, if you like, to

ga with your custom LXE setups.

THE ALL NEW LXE BROADCAST AUDIO CONSOLE
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IEWPOIN

Fall in Love With
Remote Season

Fiiiii RADIi MAiAZINEl

ut here on the West Coast, where 'm based, September
represents the end of summer, and it’s still hot on most days.
However, I know leaves are already turning in many parts of
the country, and high school sports are playing their usual
! fall role. Consequently, we're following a bit of a joint theme this month:
sports coverage and AM radio.
“ But first, Lee Petro will bring you up to speed on the nationwide EAS
test that is scheduled for the 28th of this month. And were you aware of
the prohibitions relating to the advertisements of e-cigarettes? If not, you should read FCC Update
right away. Ignorance is no excuse, as far as the commission is concerned — of course, if you read
the magazine regularly, you're probably well aware of that.

Chris Wygal is back in this issue with a review of the Yamaha TF3 mixer. While its role is mainly
for front-of-house applications, you might want to try it for remotes. It certainly has the capacity to
do that, and more. Check it out in Field Report.

I know thousands and thousands of sports remotes have been done over the years in the same
tried-and-true method: two mics, single-bus mixer and a Marti. I'm going to suggest, though, that
it’s time to add some sizzle to your remotes. If you follow professional or college level sports, you
quickly come to appreciate all the technology used in producing them. This month’s Trends in Tech-
nology column is meant to give you some easy-to-implement ideas for improving the quality of your
local sports remotes.

Jeremy Ruck is our resident expert in AM radio engineering, and this month he’s back with
some ideas about how to increase revenue using your AM towers. And along those same lines, the
Wandering Engineer waxes poetic about tall towers in Sign Off. I know many engineers who feel the
same way he/she does.

Each month, we endeavor to teach you something new. For September, Colorado Public Radio is
featured as our facility showcase. They’ve built a great new facility, all based on audio over IP. How
soon will you apply this same technology to your facility, if you haven't already?

Dennis Sloatman returns with his series on programmable logic controllers. This month, he goes
into the inner workings of the device, describing the tag database. If this topic is new to you, please
read the first two articles, found in our July and August editions if you want more background. (If
you've misplaced your copies, remember that you can find links to the digital edition archive at
radiomagonline.com/currentissuearchive.)

We've talked about SNMP extensively. However, what if the networked function you need is
associated with an older piece of gear that doesn't support SNMP? Is there still a way to use it? The
answer is “yes” in many cases — check out Tech Tips this month for some ideas on how to make it
work for you.

I'm attending the fall Radio Show in Nashville at the end of the month, and I hope to meet you. If
you haven't given any thought to the show, check out our Radio Show 2016 preview. It might not be

too late to make some travel plans! 0

Doug Irwin, CPBE AMD DRB | Technical Editor

SEPTEMBER 2016 | radiomagonline.com
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FCCUPDATE

Of Emergency Alerts

«m and E-Cigarettes

by Lee Petro

he Federal Communications

Commission announced that

there will be a nationwide test of

the Emergency Alert System on
Sept. 28 at 2:20 p.m. (Eastern Daylight Time).
All EAS participants are required to participate
during the national EAS test.

Prior to the national EAS test, EAS par-
ticipants should review the information they
submitted in the EAS Test Reporting System
to ensure that no changes are necessary. If
changes are required, they must be made in
ETRS by Sept. 26.

The FCC will require all EAS Participants
to submit an initial report regarding their
experience during the National EAS test by
11:59 p.m (EDT) on Sept. 28 — i.e., the same
day that the national EAS Test is conducted.
The initial report (Form Two) requests that
the EAS participant confirm that it received
the EAS signal from its assigned monitoring
source, and that it responded in accordance
with the FCC rules.

Subsequently, the FCC will require that all
EAS participants submit a second post-test re-
port (Form Three) no later than Nov. 14. Form
Three requests additional information from
EAS participants regarding their performance
during the national EAS test. In particular,
Form Three seeks information on the specific

DATELINE

Oct. 1, 2016 — Stations with five or

more full-time employees in Alaska, Florida, Hawail, lowa,
Missouri, Oregon, Washington, American Samoa, Guam,
the Mariana Islands, Puerto Rico, Saipan, and the Virgin
Islands must place their Annual EEO Public File Reports in
the station’s public inspection file.

Oct. 3, 2016 — Stations with 11 or more full time
employees in lowa and Missouri file their Mid-Term EEO
Report (FCC Form 397) with the FCC.

8 SEPTEMBER 2016 | radiomagonline.com

timing of the respondent’s receipt of the EAS
signal from its monitoring source, and whether
there were any complications associated with
its receipt.

Form Three also requests information
regarding the performance of the EAS partici-
pant, i.e., whether there was any equipment
performance or user problems associated with
the signal’s retransmission. If there are any
issues or complications that arose during the
national EAS test, then the EAS participant is
requested to provide an explanation.

Finally, two reminders: First, the FCC
considers the following licensees and service
provides as EAS participants: (i) radio and tele-
vision broadcasters; (ii) operators of cable and
wireless cable systems; (iii) Direct Broadcast
Satellite licensees; (iv) Satellite Digital Audio
Radio Service licensees, and (v) wireline video
system operators. Second, if you are unclear
about your responsibilities during the National
EAS Test or what equipment is required, you
should review 47 C.FR. 11.11.

GUIDENLINES ON E-CIGARETTE ADS
In the May 2014 FCC Update, I discussed
proposed rules released by the Federal Drug
Administration to regulate electronic cigarettes
as a tobacco product. In

May 2016, the FDA adopted new rules that
affect e-cigarettes and other electronic nicotine
delivery systems (e-hookah, e-cigars, vape pens,
advanced refillable personal vaporizers, and
electronic pipes) by classifying these products
as tobacco products.

By expanding the definition of “tobacco
products,” the FDA set forth guidelines regard-
ing the advertising of these products. The
stated purposes of these new rules is to protect
youth and young adults from tobacco-related
death and disease.

In particular, the new guidelines prohibit
the targeting of advertisements of these newly-
covered tobacco products to minors (i.e., under
the age of 18) and also prohibit advertisements
that contain statements that would mislead the
public with respect to the health benefits of
e-cigarettes or other newly-covered prod-
ucts. These new guidelines not only affect the
content of radio and television advertisements
broadcasted over the air, but also advertise-
ments on websites, social media sites, bill-
boards, email and texts.

Therefore, broadcasters should immedi-
ately update their screening process for new
advertisements throughout their organization
to ensure that they do not accept advertise-

ments that could be seen
as targeting minors or
promoting the health
benefits of these prod-
ucts. Moreover, careful
scrutiny should be given
to broadcasters’ sponsorship
of live events to ensure that any
advertisements or promotional
materials relating to these newly-
covered products comply with the
new FDA rules. 0

Petro is of counsel at Drinker Biddle &
Reath LLP Email: lee.petro@dbr.com.
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CPR’s Prognosis Is Good
With Axia [In]Fusion

by Judy Bandstra, Broadcast Engineer, Colorado Public Radio

n the world of electronics, 12
years can be a lifetime. Systems
fail, technology changes, and the
“state-of-the-art” system you
commissioned is at its end-of-life.

Last summer, it became clear that the
audio routing system at the heart of the
Colorado Public Radio statewide network
was failing. Multiple attempts to revive it
proved fruitless. The equipment was dying.
This spring, CPR breathed new life into its
air waves.

Colorado Public Radio was born 46 years ago
in a broken-down old house on the campus of
the University of Denver. It was run by students
back then and called KCFR. It was a tiny, news-
only, 10-watt station, the first non-commercial
public radio station in the city.

In 2004, KCFR moved to our current

location, south of the Denver Tech Center in
Centennial, Colo. By then, we had acquired
KVOD, a classical format and re-branded to
become Colorado Public Radio. Today, the
Colorado Public Radio family includes three
separate services: CPR News, CPR Classical
and CPR’s Open Air, a new and independent
music format.

Our network reaches more than 470,000
listeners each week over a statewide web of
13 stations and 17 translators. The source
audio for our network originates from our
Tech Center home base, which houses eight
on-air studios, one live performance studio,
five voice-tracking sound booths and the
hub of our satellite and STL operations. One
additional on-air studio is located on the west-
ern side of the Continental Divide ini Grand
Junction, Colo.

MORE THAN UPGRADES

Now, with the integrity of our network at
stake, the audio router, and by extension, the
entire audio chain, had to be rebuilt. However,
changes in technology over the lifecycle of the
existing system required more than an equip-
ment upgrade. It required a paradigm shift
from the old world of TDM routing to the new
world of audio over IP.

The heart of the new system would no
longer be a traditional audio router, but an IP-
based data switch. This created concerns about
the compatibility of the new system with exist-
ing audio chain equipment and with current
and future automation systems. There were also
concerns about latency in switching and the
operational impact that might create.

To address these concerns, Vice President of
Engineering Dean Phannenstiel chose Axia.

“We had existing Livewire aptions with our
PRSS equipment, Nautel transmitters and Pro-
gram Delay Manager boxes,” Phannenstiel said.

The Livewire protocol also integrated well
with the current RCS NexGen automation

radiomagoniine.com | SEPTEMBER 2016 9
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system and with the new Zetta system, which
will replace it later this year. Phannenstiel
worked with Greg Dahl of Second Opinion
Communications to determine which Axia
consoles best suited our studio needs. He also
looked for advice on Axia user forums and
Pubtech and spoke with engineers at other sta-
tions currently using Axia. There were definite
advantages to Axia that appealed to him.

In the end, Phannenstiel’s decision relied as
much on gut feeling as it did tech specs. “I liked
the look and feel of the Fusion,” he said.

After extensive consultation with Dahl, and
the CPR Production and Engineering teams,
Phannenstiel decided on one Power Station,
paired with a 16-fader Fusion console, per
studio. Each console is configured with 12 fad-
ers and a monitor module. In place of the old
Telos hybrids, there is a Telos VX engine, which
integrates with our existing Shoretel VOIP
system, and a two-line Telos V-Set phone in
each studio. One of the operational advantages
to this system is that it automatically routes the
mix-minus to the appropriate destinations.

Each studio is tied to the rest of the Livewire
network through the new nexus of the system,
the IP switch. Phannenstiel knew that because
it could become a single point of failure, the
switch had to be robust: “We had to build it to
be nearly bulletproof.”

He selected the Cisco 4510 with fully

SEPTEMBER 2016 | radiomagonline.com
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Every station can be;e?"n from complete documentation. Here we see an as-builiadbf CPR

Studio 2A, done by Judy Bandstra

redundant processor boards, switch blades, pow-
er supplies and its own UPS. All studios tie back
to the switch through redundant Cat 6 lines.

The new Fusion consoles were considerably
larger than the old boards, so the existing studio
furniture needed to be replaced or modified.

Rod Graham, owner of Graham Studios, built
the original cabinets in 2004. We contacted him
and asked if he could modify the furniture to ac-
commodate the new boards. He agreed. His team
prebuilt some new desktops at their shop and
then made several trips to our studios to install
them. They modified the other desks on site.

GETTING IT DONE

We completed the project in three phases.

First, I documented the existing system
using Autocad. Every wire and every piece of
equipment in our system was catalogued and
illustrated in signal flow, location and elevation
drawings. That process took several months,
but it created a roadmap to guide us in building
the hybrid system we would need to bridge the
gap between the old time-division multiplexing
router and the new Livewire system.

Then, we added Axia xNodes at strategic
points within the audio chain. That enabled
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PANIC WAIT FOR WAIT REBULD
SAFE AND EXIT

Eventide Broadcast Delays are designed to keep profanity cft
your air, and angry listeners, embarrassed advertisers, and
the FCC o'f your nack. We invented the obscenity delay and
have a solution for stations large and small that prov.des up
to 80 seconds of the highest quality revenue and license-
protecting delay.

Our new HD comoatible BD600, 24-bit delay, comes standard
with AES/EBU, and provides up to 80 seconds of memory —
twice as much as other delays. There are fully adjustabie
Delay and Dump functions, and a Sneeze function which
“edits” audio entering the delay, allowing the host to sneeze,
cough, or make a short comment without being heard on air.

The BD600 offers two different methods of detay buildug and

ml IE /ﬂ Re

SANITIZED FOR YOUR PROTECTION

@~ Er ___ ) EVENTIDE BD60O BROADCAST DELAY

RANMP TO
ZERO

Eventide

Eventide is a registered trademark amd MicroPreasion Delay is a trademark of Eventide Inc. 2005 Evenude Inc.

?T_f

reduction: Eventide’s catch-up and catch-down system,
and an exclusive fast-entry-and-exit “eature which atiows
starting a broadcast with the delay already built up to a safe
amount and ending it with a rapid reduction of delay.

For HD, the BD600 offers MicroPrecision Delay™ mode
which allows up tc 10 seconds of delay to be adjusted in
real time in 100 nanosecond increments. Tais is useful for
synchronizing analog and digital signals while on-air, without
audible artifacts, to maintain a seamr|ass user experience.

Whatever your size, whatevar your fo-mat, you can’t expect
to protect the integrity of your air and the fourdation of your
business without an Eventide Broadcast Deay in your ack.

(HD COMPATIBLE)
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us to seamlessly remove portions of the old
system when the new Axia system was brought
on line. It also provided an emergency bypass
audio path for all sources to the program DA
in case of a TDM router failure. We integrated
a total of 16 analog, digital and GPI Axia nodes
into the audio chain, tying the old and new
systems together.

Next, we focused on the studios. Before we
decommissioned the old ones, Phannenstiel
and broadcast engineer John Van Milligan
preconfigured the new engines.

“The Powerstations were configured in both
a control room/studio configuration as well
as a standalone studio configuration based on
what profile was selected. We added additional
profiles based on each of our format’s needs in
addition to some general purpose voice track-
ing and interview profiles. We created stacking
events using Axia Pathfinder to map a specific
button on the board to arm the board for ‘Live’
for any format based on the profile selected. We

X Series AM Transmitters
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P High Efficiency
P Proven Performance
P Redundant Architecture

P Plug-in Modules
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www.armstrongtx.com 315.673.1269
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also created ‘next event’ buttons for playback
control for the automation audio servers,”
Phannenstiel said.

Our eight studios are paired into four sets,
according to station format. To cause the least
amount of disruption to operations, we spread
the buildout over four weeks, taking one pair
off line per week.

Our engineering team worked together to de-
commission and rebuild each studio. I finished
up the final wiring and documentation, and
Dahl returned to help with the final configura-
tion. Over the course of the project, there were
some studios running on the old TDM router,
and others on the new AolP system. Because of
our phase-one hybrid build, the transition was
seamless. At the end, when all of the studios were
fully converted to the Axia system, we decom-
missioned the old TDM router.

Once the new system was online, we ad-
dressed the initial concerns about switching
latency. Because of the nature of the system,

JIor Pt g q
Tttt

Remote Control Solutions

P Proven Reliability

P Voice & Ethernet Capability
P Expandable to 64 Channels
P Robust Lightning Protection
» 2,500+ Systems in use

P Exceptional Value

&P Sine Systems

www.sinesystems.com 315.673.3570

One of many racks in the CPR facility holds
DEVA 8008 silence sensor/backup audio
players, Broadcast Tools ADMS 44.22
analog/digital matrix switchers and Axia
xNodes.

some delay was unaveidable, but Van Milligan
found a work around for most issues.

“I knew it was not going to be a show-stop-
per.” Phannenstiel said.

Studio guests can't listen to the final pro-
gram audio feed to air because it contains too
much latency. However, studio headphones
and microphones, set to live mode, show no
perceivable delay. The biggest concern in mov-
ing to the new system was how well end users
would adjust to the change. That has not been
an issue so far.

“We've really had nothing but positive feed-
back,” he said.

In the technical operations center, we in-
stalled an Axia SoftSurface virtual control panel
and an Axia 17-button smart panel to assist
with confidence monitoring and control. The
panel “was configured using Pathfinder to have
hot buttons to quickly route predefined sources
to air for any of the three services, as well as
displaying which studio is armed for hve and
button color changes for active routes and live
studios. To prevent accidental button pushes on
the panel, we created a special ‘unlock’ button
that needs to be pushed before a hot button can
be activated,” Phannenstiel explained.

In the engineering shop, we added a Telos
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Judy Bandstra contemplating the finishing touches to one of the 14 studios of CPR.

XSelector routing panel and a QC station to
allow us to monitor any audio signal in the sys-
tem. We also installed Pathfinder Pro software
aon redundant servers to give us virtual routing
control of the entire system.

The current and final phase of the project
is upgrading the voice tracking booths. These
are heavily used to produce on-air content, but
they are currently equipped with old analog
mixers with no interconnectivity to the main

system. The booths are paired; two for music,
two for news. A fifth standalone music booth
piggybacks the live performance studio. It will
have a QOR.16 and an iQ eight-fader console.
For the paired booths, we are installing an Axia
QOR.32 engine with one Telos Desq six fader
console in each booth. The QOR engine auto-
matically partitions its I/O to accommodate
the two consoles. The news booths will also
have a one-line V-Set hybrid phone. All of the

voice booths will now tie into the new Livewire
network through the Cisco switch.

When the final phase is complete, we will
once again have a fully “state-of-the-art” audio
chain, from microphone to microwave.

The gradual integration of this new tech-
nology into our core of operations has helped
CPR operators and engineers build confidence
in the AoIP concept of system architecture.
There is no guarantee of longevity in the life
of any system, but with the infusion of new
technology, there is hope. CPR now has a sys-
tem more robust, more flexible, and more user
friendly than the one that came before it. After
12 months of major surgery, the prognosis is
very good. 0

Judly Bandstra has been a broadcast &

ar and
Prior to that she

Nawy as an

spent seven years in the U.S
RF techniciar

“The only source of knowledge is experience.”
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at any site, under any conditions, and at any
power level; year after year, after year.

Metner it’s one of our newest innovative designs,
des- -proven classic, you can rely on Shively’s

duct range and people to provide the specific
solution, for your specific project.
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The Audio Toolbox Series audio switchers provide the utmost in protection against audio
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path loss. Flexible I/O
including AES, analog L/R

and composite base band. Every Audio Toolbox product incorporate silence sensing for

automatic switching and avto revert. All BDI Audio Toolbox audio products are now web

enabled for complete monitor and control of your audio paths. Go ahead and rest easy. BDI

has you covered with over 26 different models for just about every audio application.
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The FREE BDI Stack Graphical User Interface in action. Complete control and monitoring of

all audio paths with one simple screen. Valid audio indications for every input and complete

status of selected ins and cuts. BDI Audio toolbox products operate automatically or by

manual control. Download the BDI Stack Windows or Android version today from our

downloads page.

Tel. (914) 737-5032 www.broadcast-devices.com
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Play to Radio’s

Strengths With RemT
Sports Broadcasts

by Doug Irwin CPBE DRB AMD

The talent table allows for three WVRC talent
positions each with Clear-Com announcer
boxes. Custom furniture by Omnirax.

Li o

t's mid-September and the high school and college football
seasons have already gotten off the ground. Basketball is
not far behind, either. The summer Olympics may have also

features of a TV sports broadcast. Amateur sports are pervasive on TV,
and even though production values aren’t quite as high as professional
sports, many of those elements are common.

inspired you. It isn't hard to add sideline reporters and sideline microphones to your

Therefore, we're going to consider how to bump up the professionality radio broadcast. You should also consider higher-quality audio, full-du-

and cool factor of your remote broadcasts, and we're going to show you a

plex links back to the station. This allows interactivity between the station

great example of what can be done to maximize their impact.
If you have any interest in sports at all, then you know the typical

nd Decisions

BEAN

”
s

ol 4 2

You'll make the right decision with the ASI58xx Series from AudioScience. These
professional PCI Express audio adapters sport more GPIO (four opto-isolated inputs
and two relay isolated outputs), the very latest DSP technology, and support for up to
192Khz sampling. The half-height design makes instaliation a breeze in small form
factor systems. Need to talk? The ASIS811 sports a mic input with low noise pre-amp
and a 48V phantom supply. MRX™ multi rate mixing and SoundGuard™ transient
voltage suppression are standard, as are Windows/Linux drivers. Ready to decide?
Call us at +1-302-324-5333 or email salesasi@audioscience.com to tearn more.

and the remote venue — perfect for pre- and post-game shows.
Historically, a typical remote setup is a couple of inexpensive mics,
stands and a single channel mixer, feeding an RPU transmitter that sends
audio back to the station. This will get the job done — just like it has for
the last 50 years — but it doesn’t leave any room for other remote features.
Youd have to take your “cues” off the air, of course, which means you
can't use a delay; you need relatively good air monitor at the venue; and it
certainly limits what you can do for away games.

HEADSETS AND MIXERS

Today, nearly all announcers use headsets that include a boom micro-
phone.

There are a myriad of such headset combos available, but to get you
started, look at the Audio-Technica BPHS! (low price), the beyerdynamic
DT-290 MK Il (medium price) and the Sennheiser HMD-26 (higher price).

Mixers are another item of which there are dozens from which to
choose.

When adding communications links

back to the station (or even another
venue), having multiple busses
becomes an absolute necessity.
Not only will you need the
program bus — sending
audio back to the station
— but you'll need a bus
that handles headphone
communications as well.
The Behringer Xenyx
1202FX comes with
four mic preamps

(on XLR con-
E,‘CPLE-; www.audioscience.com %ﬁfﬂ}lﬁ’ nectors); one The
e post-fader beyerdynamic
DT290—a

medium-price option
16 SEPTEMBER 2016 | radiomagonline.com



The remote revolution is here

«ViA

Ticlinaw

Broadcast ViA

use Twi.ri ] IPv4

The days of complicated configurations are over:

Intuitive touch screen menus
Simple to connect
Built-in Wi-Fi and dual USB cellular ports
Optional ViA ISDN & ViA POTS interface modules
Includes tough protective road case
Fuse multiple IP networks together with Fuse-IP (IP Bonding)
Includes SmartStream PLUS redundant streaming

rRARICSHOW

Produced by RAB and NAB o
Visit the Wheatstone (( ' ’)
booth #106 to see the ViA,

Merlin PLUS & Genie Distribution
with WheatNet-IP codecs. Join the #ViARevolution

sales@tieline.com = n o gy~
Tieline™4

www.tieline.com 317-845-8000 The Codec Company




The IFB R1a hooks on to your belt, gives you
a headphone out, and allows for great mobility

NOL O

aux send per channel (which you could use to
develop your headphone mix); and a three-
band EQ per channel input. In addition, it has
four stereo inputs (via 1/4-inch TRS) connec-
tors. Main, FX and monitor outs are done via
1/4-inch TRS connectors.

You could also consider the Denon DN-
408X. It's an eight-channel, two-bus mixer with
five mic preamps (on XLR connectors). It also
has two built-in compressors to better handle
screaming announcers; built-in EQ; and bal-
anced outputs (on XLR) with a USB port for
getting audio in and out of a computer, which
is great way to integrate pre-recorded inter-
views and game highlights.

The Henry Engineering SixMix has 10
inputs (two of which are mic level on XLR
connectors) including an integral A/D + D/A
digital audio USB computer interface. On the
output side, it has a stereo Program mixing bus,
a'Mix-Minus output, a Cue bus with internal
Cue speaker, headphone outputs for the opera-
tor and a guest as well as monitor outs.

The Mackie ProFX8V2 comes with four mic

4

R1a A
IFB RECEIVER i ﬂ
AUDIO

o

around a sports venue.

DaySequerra

www.daysequerra.com

18
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preamps (on XLR connectors) with optional
phantom voltage; three additional stereo inputs
(on 3/4-inch TRS connectors); and balanced
outputs via XLR and 1/4-inch TRS connec-
tors. In addition to its stereo bus (which has a
ganged gain control), it has a stereo effects bus,
a monitor bus and USB connections for getting
audio in and out of a computer.

The Lectrosonics IFB T4 features 250 mW of
output power. Mounting the antenna as high as
possible ensures good coverage of any venue.

Series 2

9810 4

- e

The view from the WVRC producer’s position at the WVSSAC tournament.

SIDELINES AND COURTSIDE

Sideline (or courtside) interviews are com-
menplace now. In order to accomplish these,
you need both a wireless mic and wireless talk-
back, which necessitates mixers with multiple
busses.

You will need to develop a headphone mix
that all the talent can hear when using a roving
reporter. In this way, the rover can hear the
other talent and they can talk to one another in
a bus that is “off-line”

Choices in wireless mics are numerous and
come in a wide range of prices. Among the
many manufacturers to consider are Lectro-
sonics, Shure, Sennheiser, Audio-Technica and
Sony.

Stay away from receivers that have fixed or
integrated antennas; always go with a receiver
with antenna connectors. That way you can
connect a real antenna and locate it in such
a manner that it has the best line-of-sight to

Analog/Digital Time Alignment Problems
# Remotely Monitor and Log Diversity Delay

# Now Streams TimeLock™ Correction Vectors to compatible Orban, Omnia and
Wheatstone Audio Processors or GatesAir and Nautel Exporters




SEE US AT NAB

_ , RADIO SHOW
Broadcast Electronics redefines ' BOOTH

ININION/ATION] 2

Intelligently designed to offer the perfect combination of audio
quality, reliability, redundancy, serviceability and efficiency, in an
amazingly compact design! No other 10kW transmitter can match
the design, feature set, and BE tradition of providing the best
value.
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A social media and mobile app management
platform that keeps listeners engaged and
generates revenue.

Audio\VVAULT ¢

includes enhanced schedule tools such as selective
- Schedule Tracking, Schedule Highlights and more.

Broadcast Electronics ® 4100 North 24th Street e Quincy, lllinois 62305-3606 U.S.A.
Telephone: (217) 224-9600 e E-Mail: bdcast@bdcast.com e www.bdcast.com
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where you expect your remote talent to be
standing.

For example, if you are at a football venue,
you will likely have line of sight to the entire
field from the broadcast booth. Use a direc-
tional antenna in this application and attach
your antenna to the window sill and make sure
no bodies will end up in front of it.

For basketball, the situation can be more dif-
ficult, since you will find yourself at courtside.
One option (though you must make sure it is
secure and can't tilt over) is use of a tripod-type
speaker stand with a short PVC extension.
Place the antenna at the top of that, getting
it up and over everyone’s head. Proximity to
courtside would also dictate an omnidirec-
tional antenna.

Wireless talkback may be new to you and
there aren’t as many
choices on the market.
But again, look for talk-
back transmitters that
have an antenna output
via a connector; avoid
any with an integrated
antenna.

One such system is
the Sennheiser ew 300
IEM G3. Among its
salient features are its
1680 frequency choices
in total (you specify the
band when ordering); au-
tomatic scan for available
channels; Ethernet access
for the transmitter allows
control via IP; opera-
tion in stereo mode; receiver battery indicator;
and an auto-lock feature prevents accidental
changes in settings.

Another choice for wireless talkback is
Lectrosonics. The IFB T4 is a frequency-agile
transmitter with 256 UHF channels available
(using 100 kHz steps) and 250 mW of output
power. Its complementary receiver is the IFB
R1a, which will operate up to eight hours on
an alkaline battery. The transmitter features
an XLR input and a mic preamp; the receiver
is meant to drive headphones or an earpiece
for the remote talent. The IFB T4 is meant to
use an external antenna; mount the transmit
antenna up as high as you can to optimize
coverage to all remote talkback receivers.

THE BIG EARS

Another common feature for courtside or
sidelines are parabolic “ears” used for gathering
live sound. (While this can add excitement to
the live broadcast, make sure you are running
the remote broadcast through a delay unit!)

Wildtronics makes a 22-inch clear polycar-
bonate parabolic reflector with an integral mic
mount; you supply the mic. There’s an XLR
output on the rear of the dish and a short cable
is used to connect your mic to that output. You
can hold the reflector and point it by hand, or
you can use to attach the handle to a tripod
by way of a 1/4-20 threaded socket. [t’s quite
likely you'll be getting this mic audio back to
the remote mixer by way of a wireless mic, and
likewise, the person operating it will need his

or her own talkback receiver.

The Henry Engineering SixMix was designed by broadcasters and
thus has a more familiar layout for radio personnel.

COMMUNICATIONS BACK TO THE STATION

We all know about the popularity of ama-
teur sports and how that translates in to sales
potential. Still, money is always an issue when
it comes to provisioning remote broadcasts.

If you were to emphasize the purchase of new
headsets, wireless mics and talkback, and
perhaps even the “big ear,” you could easily find
yourself over budget.

However, there are some relatively inexpen-
sive means by which you can use the public
internet to get your programming back to the
station, to complete the system.

Use of Skype for inexpensive communica-
tions has been done for as long as AolP has
existed.



Its ability to pick up sound from sidelines
or courtside will give your broadcast a very
live feel. Make sure you use a delay unit as
well — you never know what words will be
uttered by players and coaches.

A relative newcomer to this space is ipDTL,
which requires nothing but two comput-
ers (cannected via the internet) running the
Chrome browser and USB audio interfaces. A
ditferent service, also using Chrome, is Source-
Connect Now. (Both require a modest subscrip-
tion fee.)

Naturally, using the open, public internet for
remote broadcasts presents potential problems.
You get what you pay for, right?

The major issues typically are:

+ Availability. Sure, internet access is nearly

ubiquitous. Still, if you don't visit a venue

Merlin

PLUS

6 remotes in every box

[} n &
Tielinev
The Codec Company

www.tieline.com
S

TRENDSINTECHNOLOGY!

ahead of time, you won't know for sure
whether or not it’s reliable — or even exists.

+ Traffic flow. Even if you know of a “solid”
internet connection at a remote venue,
you can never be sure how it will work
for you when the venue fills up with fans
and other users. A network connection
provided by the venue could easily fail or
slow to a crawl during an event. While
this would be OK for live reads done
by remote talent (which seem to be the
emphasis of both ipDTL and Source-
Connect Now), since they can always do
multiple takes, it would clearly be unac-
ceptable for a live sports broadcast.

« User training. In my experience, many peo-
ple doing remotes have enough problems
making simple gear work for a remote. If
you send them out with a computer that
needs to be configured in any way, be ready
for tons of panicked phone calls.

The engineering issues inherent with use of
the public internet are effectively addressed in
the designs of professional AolIP codecs, many
of which have been previously discussed at
length in Radio.

PUT IT ALL TOGETHER

At this point, you may be thinking that no
radio station puts this kind of emphasis on ama-
teur sports, but I'm glad to disagree. Yes, they
do! Let’s consider one example.

More #1stations use Omnio thaon any other processor.
Rise above the noise with o signature sound that jumps off the dial.
Greatness awaits.

OMNIAAUDIO.COM/11

'
l
|

The remote
revolution is here

Broadcast ViA
iPva
i Jes [ Pesipfisonfeors

- - 3 " \
Tieline™
The Codec Company

www.tieline.com
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BROADCAST

For Challenging Reception Scenarios
AARON B50 |

Unique Software Defined Radio (SDR) front-end
Unparalleled sensitivity,selectivity, and RF shielding

Total control over bandwidth blend & multi-path mitigation
with Manual Reception Processing

Built-in Band Scanner™ and MPX, FFT
No Dead Air—audio failover to SD Card or Web Stream
Dynamic Webilnterface for remote control & monitoring

Get all of these
fine products from...

Broadcasters
General Store

oW US|

) aﬂ ,

www.bgs.cc

24801SE 52nd;Street » Ocala, FL 34480 o 352-622-77(0
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West Virginia Radio Corp. owns and
operates 30 radio stations throughout West
Virginia and Cumberland, Md., in addition
to operating the MetroNews Radio Network,
with more than 60 West Virginia affiliate sta-
tions.

This will get the job done —
just like it has for the last 50
years — but it doesn’t leave
any room for other remote
features.

MetroNews has held exclusive broadcast
rights to the West Virginia Secondary School
Activities Commission State Basketball
Championships for more than three decades.
MetroNews also has a newly formed part-
nership with the Mountain East Conference

SEPTEMBER 2016 | radiomagontine.com

(NCAA Division II) to
produce and distribute
radio and television for
its conference cham-
pionship tournament
annually.

Each year, the
WVSSAC and Moun-
tain East basketball
tournaments are held
in Charleston, W.Va.,

Center over the course
of a three-week period;
and during that run,
WYVRC produces and distributes all 56 live
basketball games on the radio, in addition to
which they broadcaster 20 on television.
WYVRC’s typical arrangement for a radio
crew includes three courtside talent posi-
tions: Play-by-Play, Analyst and a “spare” spot
used for a coach’s postgame interview. Each
is equipped with a headset and ClearCom

Visit www.ese-web.com for all your time synchronization needs.

The Denon DN-408x
at the Charleston Civic  has an intuitive layout that
can be learned quickly.

announce box.

The producer/engineer is responsible
for mixing the broadcast, as well as direct-
ing the talent and running all production
elements, commercial breaks and pre-re-
corded interviews. The producer also edits
interviews for upcoming games during the
current game.

BSASSELIUAS OXS Wasdar Sloss
Accurately generate time code with ESE’s Master Clock via the 12-channel GPS
receiver and output multiple types of Time Code, SMPTE-LTC/EBU, ESE, IRIG-B,
ASCII (RS-232 & USB), and an extremely accurate 1PPS signal. Further reliability with
dual battery back-up, and new control panel software. ESE’s NTP6 feature provides
an NTP server compatible with the latest version of Internet Protocol, IPv6. You can
also easily interface with new or existing computers, automation and clock systems.

www.ese-web.com
+1-310-322-2136




For many years, WVRC utilized venue-pro-
vided courtside conference-style tables for its
talent and workspace. However, after recently
entering into a long-term agreement with the
SSAC for continued production of the events,
WYVRC decided it was time to build custom
furniture, turning to David Holland of Omirax
to get the ball rolling.

“We really put a lot of emphasis on the
technical quality of our broadcasts,” said Chris
Moran of WVRC. “The content and formatics
of the show have always been top-notch, and
are still to this day produced on-site for the
entire tournaments by our President and CEO
Dale Miller. But he also believes strongly in be-

The Sennheiser
HMDC 26—
slightly more
money.

ing world-class when it comes to the technical
execution of everything we do.

“So our mobile production rig is no
exception. We're using a Mackie 1604 VLX4
console that we built the furniture around.
For media playback, we utilize a 360 Systems
Instant Replay, as well as a VoxPro system for
editing and playing back interviews. We use
all Lectrosonics wireless mic and IFB gear for
our sideline reporter. For transmission, we are
sending our program back to Morgantown for
uplink on two redundant paths — one using
ISDN with Telos Zephyr Xtream units and
the other over IP using Telos Z/IP Ones. Both
paths carry full 20 kHz stereo audio, as well as
automation closures which we also originate
from courtside.”

As one can easily see, if a high-quality,
professional result is desired, the people
producing the show need to know what they

want and they must be willing to commit the
resources needed (both human and financial)
as well. West Virginia Radio Corporations
commitment to the WVSSAC is a great ex-
ample of that.

One of the key phrases teams reiterate is that

NOLU

“there’s always next year”” Your season is likely
well underway, and if it’s too late to implement
now, it’s not to start planning ahead for next
year. Remote sports broadcasts are a strength
of radio, and you should always play to your
strengths. 0
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DIELECTRIC IS IN BUSINESS TO SERVE YOU

Dielectric manufactures a complete range of
Radio products.

We've proudly supported the Broadcaster community
for almost 75 years

Contact us with all your latest needs, or with any
questions. We look forward to working with you for
many decades to come.

1.800.341.9678

Visit us at NAB Radio Booth 11
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The Yamaha TF3 _4 &

by Chris Wygal
adio stations are comprised of thought when
every make and model of staff they developed the
member. Some are creatively TF3 digital mixing console.
minded and some are wired for It was built primarily for FOH mixing,
practicality. and it can be operated efficiently by nearly
Engineers fit into this radio dynamic in a anyone with cursory mixing experience. It’s
unique way. They are generally forced to play stuffed full of popular features that a broadcast that is built into all of the Steinberg products.
both roles. engineer can access quickly and efficiently. This effectively means the TF3 is loaded with
Planning and designing a new AolP system discreet class-A preamps that provide ultra-
is practical. Keeping track of EAS logs? Practi- FIRST THINGS FIRST low distortion, plenty of gain and a low noise
cal. But then Friday night rolls around, and the I've used several different makes and models floor. A Shure SM58 or a Neumann U87 will
station is hosting a jazz combo performance of consoles for live sound jobs and record- always sound excellent on this console.
downtown. That's when the engineer starts ing gigs over the years and have yet to find a The TF3 has 24 motorized faders that each
thinking creatively, and he needs good tools to manufacturer that builds better head amps include select, cue and on buttons. Instead of
produce a memorable product. than Yamaha. sticking a “scribble strip” tape above the fader
The designers at Yamaha gave this some The TF3 uses the same preamp technology CONTINUED ON PAGE 28

No one delivers greater performance and
network analytics for your
IP audio streams

Intraplex® IP Link family v inteorated
codecs for
® Multi-stream encoding lowers channel Costs  ayt_oener:

@ Rock-solid, reliable Intraplex connectivity

® Real-time network diagnostics with LiveLook
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Introducing
Whirlwind's THS Family of headphone boxes,
a new level of control for brecadcast announcers.

THS boxes are ergonomically designed to put the control buttons within
easy reach of the announcer even while shuffling through stat sheets. The
headphone amplifiers are designed to deliver powerful, undistorted audio
that can be heard over an arena full of screaming fans. From our THS 1 to our
THS 5, you'll find the right configuration to suit your broadcast announcer’s
needs. Check out the whole line on our website and find out which THS box
is the one for you.

Made in USA

1-800-733-9473 | 99 Ling Rd. Rochester, NY 14612 * whirlwindusa.com




ARRAKIS SYSTEMS INC.

All Arrakis consoles
now have AolP !

For more than 33 years,

Arrakis Systems has led the way

with ground breaking innovations in Radio.
Now with SIMPLE-IP, all Arrakis consoles can
be linked with the World Standard DANTE AolP
protocol for less than $1,000 per studio.

Visit our website today !}

Digilink-HDO /
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NEW... ARRAKIS SYSTEMS INC.

ARC-8 Blue

Bluetooth, wireless,
Cell phone interface &
Stereo streaming

NO Hybrid
required

= Eight channel
ight channels long lite switches,

conductive plastic faders,
Socketed ICs for fast on site repair

= Stereo Program output

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

= |ISB 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 fexibility

The BEST of bath analog and digital. With the NEW
Bluetooth built in, the ARC-8 features a wireless I

Cell phone interface for telephone talk shows and a2
wireless audio streaming from any Bluetooth ‘
device such as an MP3 player. The ARC-8 Blue
also features a built in USB 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 Radio cansole has gone ‘Blue”.. Bluetonth enabled that is! This means that

:hannel seven on the consale can be paired to any Bluetooth enabled audio device suck: as your Cell phone, MP3 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’ buttan,
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 steren (AZDP) audio
to channel seven on the console. If a paired Cell 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-

nation is the only limit with this amazing console !
list price S',DBB

“1ISB sound card supports USB HID compatible PCs

www.arrakis-systems.cao




CONTINUEO FROM PAGE 24
bank, The TF3 boasts easy-to-read, high-

resolution LCD screens and multi-colored LED

indicators above each fader. The LCD screens
display input number, input name and other
pertinent settings relative to each fader. The
LEDs are for color-coding the faders using any
of eight colors.

The back of the TF3 is simple and intui-
tive. Twenty-four Neutrik Combo Series jacks
facilitate three-pin XLR or 1/4-inch TRS (and
TS) input connections. Outputs are assigned to
any of the 16 “omni” outputs housed on male
Neutrik XLR jacks.

The “omni” design is a Yamaha feature al-

lows the user to assign any output function to

any physical output. There is not a dedicated
bank of “AUX” outputs, for example. This is
especially handy because most professional
audio snakes use female XLR plugs for stage
returns. Or for permanent studio installa-
tions, a combination of XLR and 1/4-inch

G YAMAHA

The TF3 has 24 physical inputs; channels 2540 are allocated for DAW playback or return
channels and are made available when using the Tio 1608-D 1/0.

wiring isn’t necessary. All the outputs are one
XLR format.

The back of the TF3 also has two RCA inputs
for “Stereo 1” and “Stereo 2.” This is useful for
playing music from a laptop, iPad or any unbal-
anced source. A 1/4-inch footswitch jack allows
for activating any of several TF3 functions with a
pedal. As an example, functions such as cueing a
specific channel or recalling a scene stored in the
console can be done hands free. The back panel
has a USB jack for connection to a Mac or PC

Skimming, Logging and
Air Checks with ease.

SkimmerPlus Features

Creates high-quality and highly
compressed files simultaneously
Supports multiple professional audio
formats, such as PCM MP2, and MP3
Supports recording from triggers
Automatically manage hard drive space
Up to 24 record decks available
Individually customizable title bars
and record features for each deck
Create and save event logs for fully
customizable unattended recording
Control over record break points for
long-term recording

* Central skimming for multiple-station
clusters

www.bsiusa.com

Web Server Features

* Access mic checks from the
Internet with Web Interface
Emailing of ftp links or audio
files from Web Interface
S“pl")r'\ user account Cl‘c;!li()n
Easily browse recordings
with an intuitive web design
Listening to last week's records
is just a calendar’s click away

and an RJ-45 network connection for computer
configuration and AolP.

TAKE THE LEAP

Historically, the jump from analog mixing to
digital mixing was quite a leap. Digital consoles
were designed with two caveats. Much of the
design was virtual in nature. The traditional
channel strip disappeared and was replaced
by a common display or channel strip in the
middle of the console.

For More Information Call: 1-888-BSI-USA-1 ~ Email: sales@bsiusa.com
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Anyone new to digital consoles needed to
have considerable experience behind analog
desks. This was generally due to understanding
signal flow. Once the concept of signal flow was
established, digital mixing consoles weren’t so
hard to learn.

When I unboxed the TF3, I saw what I
expected: Lots of faders, a few buttons and a
display in the middle. Knowing nothing about
the TF3, I was excited to see what happened
when it powered up.

My original goal was to set up the TF3 for
a network sports broadcast. The setup I had
in mind included eight on-air members, a
producer, two playout devices and twelve sta-
dium effects mics and feeds. This also included
separate headset mixes and IFB mixes.

[n less than one hour | had the TF3 ready to
go on the air without ever having opened the
user’s manual. This was a key factor. Yamaha
boasts the simplicity and intuition built in to
the TF3, and I wanted to see it for myself.

FORM AND FUNCTION?

Ease-of-use was a design priority with nov-
ice engineers in mind. However, the TF3 still
houses large-format console features. Function
wasn't sacrificed for the sake of making it easy
to use.

Keep in mind that the TF3 is free of typical
individual channel strips. Head amp gain, EQ,
aux sends, pan and other familiar functions are
all handled via the touch screen display on the
TF3 bridge. The touch screen is highly func-
tional and is the window into each working
part inside the TF3. If the user has a cursory
understanding of typical mixing necessities, the
touch screen is easy to navigate.

For example, consider “one-knob vocal
mode.” Upon selecting a channel and navigat-
ing to the EQ settings, the user finds a 20 Hz
to 20 kHz parametric equalizer. A novice user
may have trouble with the concept of paramet-
ric EQ. Plus dragging icons on the touchscreen
to adjust frequencies and Qs may be over-
whelming.

One knob vocal mode, however, allows the
user to use the physical “touch and turn” knob
on the TF3 bridge. As the knob is turned, the
parametric EQ applies a 100 Hz high pass filter.
Turn the knob some more and 300 Hz is rolled
off. As the knob is turned further still, high fre-
quencies and then mid highs are bumped up.

See the pattern?

These are typical EQ adjustments made to
vocal mics. The same feature applies to the
compression settings as well. While the user
can use the touch screen to craft any and every
compression scenario, “one-knob vocal mode”

——— -

simultaneously adjusts threshold, ratio, attack,
release and knee settings for basic, comprehen-
sive adjustments.

The TF3 allows users to label each input
fader based on the characteristics of the source.
Eight categories ranging anywhere from

Hold onto your listeners.

Stay on the air with ARC Plus Touch and SNMP Plus.

Now it's easier than ever to connect to remote
site equipment with SNMP Plus - the powerful
new SNMP Manager inside the ARC Plus Touch.
Connect to any SNMP enabled device on your
LAN or WAN. Map SNMP data directly to ARC
Plus meter and status channels. Combine SNMP

with traditional paraliel I/O in comprehensive

automated functions.

With ARC Plus Touch and optional SNMP
Plus you get total control of your remote
facility. Call now tor more information.
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headsets, wireless vocal mics, horns, strings and
DI boxes are available for selecting icons for
labeling channels. Plus, each input can be given
aname up to eight characters. This information
appears on the scribble strip LCD displays and
the touchscreen.

If the TF3 is being sent out with a novice
engineer, all of the parameters can be preset
for him.

FADE TO...

The 24 faders on the TF3 are multifunction-
al. Depending on the fader bank settings, the
faders are used to control inputs, AUX levels
and DCA levels.

As opposed to traditional “sub mix” levels
found on small to medium-format consoles,
DCAs, or “digital control amplifiers” are em-
ployed on the TF3, and for good reason.

Harkening back to the analog consoles,
voltage control amplifiers controlled the voltage
levels on input faders. Instead of routing input
signals through a sub mix, VCAs remotely
controlled the voltage level on the faders. This
reduced noise in the signal path when attempt-
ing to group inputs. DCAs operate exactly the
same way and give the TF3 the same function-
ality found on its large format cousins.

When installed on a local IP network, the
TF3 can be used in conjunction with TF Edi-
tor and StageMix for more advanced setup
and configuration and monitoring control.

TF Editor puts TF3 programming and control
on a Mac or PC. StageMix is an iPad app that
talent on stage can use to create individual
monitor mixes. Any DAW or recording soft-
ware can be used with the downloadable ASIO

SEPTEMBER 2016 | radiomagonline.com
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TF Editor puts TF3 programming and control on a Mac or PC.

driver via USB connection to the computer
for multitracking. TF3 ships with Steinberg
Nuendo Live.

The TF3 has 24 physical inputs and chan-
nels 25-40 are allocated for DAW playback
or return channels from the available Tio
1608-D 1/0O rack slot setup. The Tio 1608 is a
16-in, 8-out 2RU AolP interface that is Dante
compatible. In Dante environments, all the

"TF3 inputs and outputs are usable through-

out the entire audio plant via AoIP. The TF3
is well-suited for an in-house production
installation.

In addition to the rear USB port, a port for
an iPad and a USB stick (thumb drive) is situ-
ated on the meter bridge. This facilitates audio
playback and recording as well. Files stored on
the USB stick can be played through the TF3
and the mains or aux busses can be routed to

“Desktop SSD” RADIO AUTOMATION SYSTEM Bundle

DJBRADIO

oot oF e Dightal JebaBox
$5,995.00

+ HP Elite Desk 800 (Fits Rack Fray U3)
* 250GB SSD & 178 SATA Audio Drive

* Winl0 PRO - 8GB RAM - Ints! Core i7
* DJB Radio OnAir & Prod Suite Softy
* Scheduler -~ Local & R Volice Tracking
* 4 Hrs Web-Phone Tralning - % Yr Support

\} SSD - Solid State

DJB Sales - sales@djbradio.com 702-487-3336 - www.djbradio.com

the USB device for basic recording. A final
thought: The headphone jack is on the meter
bridge, which means you won't hit the plug-in
with your leg!

The TF3 is a feature-rich tool that would
require a fengthy and exhaustive review in or-
der to cover all of its available resources. The
primary take-away that applies to radio engi-
neers concerns the simplicity and complexity
that is wrapped up in one mixer. A novice
sound technician can use the TF3 and he has
economical tools needed to complete the task.
On the other hand, a well-seasoned engineer
can use the full complement of TF3 functions
and enjoy the benefits of large-format console
features.

Whsal is i
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o you didn’t get a chance to Nashville is a great location for an event
go to the spring NAB Show in such as the Radio Show because it’s quite
2016; various circumstances just conventiently located within in the United EXHIBITORS
didn’t allow for it. States. If you were to draw a 1,000-mile ra- Many of the companies you missed in Ve-
Of caurse, you should make every attempt dius circle around Nashville, most major cit- gas will be at the fall Radio Show, and some
to go next year, but in the meantime, have ies in the U.S. fall within it: To the northeast, new names are also popping up on the list.
you considered the fall Radio Show? Boston; to the west, Denver; to the southeast, We've given you an exhibitor map in this
t's happening Sept. 20-23, in Nashville, Miami. In short, it’s not a long plane ride, and issue, so you can make a beeline for your
Tenn, at the Omni Nashville Hotel. it’s a do- able drive tor many. CONTINUED ON PAGE 34

Providing technical precision as well as style and affordability.

(FRAHAM STUDIOS

Broadcast Furniture

(865) 481-6696 * graham-studios.com

u di
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(815) 222-3556 * www.isupportradio.com
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RADIOSHOW EXHIBITOR LISTINGS i

Nashville, Tenn.

RARICSHOW

Produced oy RAB and NAB

<
A Marketplace in Music City

The fall Radio Show exhibitors shown be'ow were aggregated from the
convention: website at the end of August. A compiete list will be available
onsite at the cor.vention.

You can visit these booths during the show hours, which are:

* Wednesday, Seprt. 21 from @ a.m. to 6:30 p.m.
e Thursday, Sept. 22. from 9 a.m. to 4:30 p.m.

SAS
SIERRA AUTOMATED SYSTEMS

COMPANY  BOOTH = NABPAC.........cccoiiiiiieeeicieiceeece e Sierra Automated Systems............... 213

AdMall by SalesFuel...............cocooevein, 17 Nautel......... 110 SOCASt ..o 314
BD Sales Training ........ccocooveeieevieieniee. 119 Netia......... 216 SocialNewsDeskK ........ccccoviiiiiiiiiiii, 22
BeNnZtown.......ccc. v 18 NewBay Media/Radio magazine.......... 512 Specialty Data Systems .............cc...... 317
BizTalkRadio .......ccoevevviviciiiiic e 308 NextRadio ..ot i, 409 Sun & Fun Media.......cocoiveniiiicncnines 12
Bonneville Distribution.............. ..c........ 209 OMT Technologies ........cccoeveee e 16 Test All Media........cccooovveiiiiiiiincs 218
Broadcast Electronics ........ccccveceeceunene.- 28 OWNLOCAL.....ooveieiiiiieiieieeieeieee e 406 Today’s Homeowner

Broadcast Software International.... 116 Powergold Music Scheduling............... 508 With Danny Lipford..........c.c..c.co.co.... 104
Broadcast Supply Worldwide .............. 503 PromoSuite........coceeieieiiiene e, 402 VCreative .....ccoeeeeiie e 20
Broadcasters General Store.............. 202 PURE JINGIES .......ovoovverecreeeecmieieaeres 31 VEIHONE ..o 403
Burli Software InC. ........ccooceoeviiininn 305 Radio Advertising Bureau .................... 507 V-Soft Communications LLC ............ 215
CORMEX .- e oo e - s s 103 RadioTraffic.com ..o 9 Wheatstone Corp. ... 106
de Wolfe MuSIC ..........ccccevunnne e 29 Radio magazine 512 WideOrbit........ccccoveviiiiiiiiiiiicn 203
DileCtriC.. .. it 11 RCS ... e 111 WorldCast Systems..........ocoeveeiiinnnnn. 3]
DJB Software/Digital Jukebox.......... 206 REeachlLOCal™ . S m—— 312 Worldwide Communications
DoubleRadius InC. ..ot veev e 310 Regionai REPS ... .cccoovviiiiiies e 303 Consultants INC........ccoocceiiiiirnne. 220
ENCO Systems Inc. .....ceovcevcmrieierannne 19 RF Specialties Group ........ccoovveevvienriernens 7 ZIPWHID oo i 15
ENradius ......cveveviveeiviiiinieeeiescce 415 Second Street.........cooviiiiiiis e 3

ERI-Electronics Research Inc. .. .......... 121 Shively LaDS a.ceeirrcicreriieee ceerinvinenias 1 Map Highlight (Purple), Issue Advertiser (Bold)
FirstCom MUSIC ....ccooovvivimiiies e 27

GateSAIN ... v irrenmresanees 105
International Demographics Inc./
The Media Audit .........ccoceovees e 117
Jebbit ...t 404
Kintronic Laboratories Inc. ....... ........... 211
Marketron Broadcast Solutions........... 311
Matrix SOlutionS.........cceoevivviiniciienns 416 :
Media MONIOFS............ooveovecvireen. 307 e |
Miller Kaplan Arase LLP........ .............. 514
Moseley Associations InC. ... ................ 14
MuUSICMASEEr ..o 13
Eﬁg ::sur.ance Rrograms ................... 511 l 3 g5 ‘! re—
ublic Service...........ooovviiiin S)iS ‘ - S LA
NAB Radio.......ccooemveiiec i, 511 Nashville’s legislative plaza features the Parthenon and the State Capitol building.
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CONTINUEO FROM PAGE 31
priorities. Find it on page 32-33.

If you want to see gear up close and first
hand prior to making 2017 cap-ex decisions,
this is a good opportunity.

SESSIONS

The Technology session track will be of
particular interest to broadcast engineers.

“When It Hits the Fan: Prepare, Respond
and Recover from Cyberattacks and other
Operational Catastrophes” will be presented
on Wednesday, Sept. 21 at 10:45 a.m. Howard
Price, director of business continuity plan-
ning for the Disney/ABC Television Group,
will share several case studies. According
to the Radio Show website, he will take at-
tendees on “an edge-of-your seat tour of the
present and future threats facing radio opera-
tors large and small — and the risks you can
minimize now with planning that will protect
your people, your plant, your programming

and perhaps even your job.” Attendees will
explore the emerging threats to cybersecu-
rity, facilities, your brand and most impor-
tantly, your personnel. You also will learn
steps you can take to prevent or mitigate
threats, enhance operational effectiveness
and efficiency.

On Thursday, Sept. 22 at 9:30 a.m., “The
Digital Dash — Improving the Consumer Ex-
perience” will be presented. The moderater,
National Association of Broadcasters EVP
and Chief Technology Officer Sam Matheny,
will host panelists Jacobs Media President
Fred Jacobs and Commonwealth Broadcast-
ing Corporation President and CEO Steve
Newberry. “Radio broadcasters need to know
what automakers are planning for the future
of the center console. With all the media
options available for drivers and passengers,
broadcasters need to make sure that listeners
can find their favorite stations on the radio.
This panel will discuss why broadcasters

Acousllcshrst

- Matenals to control Sound Ii Ellmmate Noise.™
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Music City’s night life provides plenty of
options, from honky tonks to jazz clubs,
toney restaurants and barbecue joints.

need to keep lines of communication open
with “Detroit.”

Later on Thursday, at 3:30 p.m., Ray Sokola,
Vice President, Technology Solutions, DTS
will present “Enhancing the Listener Experi-
ence: New Developments in Audio” New
technologies and applications that promise
to improve the way consumers connect with
audio programs are on the way: Whether at
home, in the car or jogging on the beach, in
the very near future we can expect to become
ever more immersed in the sound field. This
session will offer a glimpse of things to come.

Here are a few other sessions that should
be worth checking out: “Get Ticked Off! An
Essential Checklist for Digital Success in 2017”
(Sept.21,1:30 p.m.), “10 ... 9... 8... 7 Days Until
the Next National EAS Test! Are You Ready?”
(Sept. 21,2:30 p.m.), “Embracing Podcasts: How
to Maximize the Effectiveness of Your Content”
(Sept. 21,3 p.m.), “The FCC’s New Online Pub-
lic File System — What’s Going on and What's
Next” (Sept. 22, 10 a.m.) and “Keeping Up with
the Changing Radio Regulatory Landscape”
(Sept. 22,2:15 p.m.).

SOCIALIZATION

Never forget that cenventions are great
places to network with colleagues — past,



present and maybe even future.

And consider some of the other events
scheduled for the show that are intended to
help you do just that.

For example, DTS, Inc. Chairman and
CEO Jon Kirchner will appear in conversa-
tion with NAB President and CEO Gordon
Smith at the Radio Luncheon on Wednesday,
Sept. 21 at 11:45 a.m. The National Radio
Award will also be presented to Don Benson,
former president and CEO of Lincoln Finan-
cial Media Company, at this event.

This year’s NAB Marconi Radio Awards
Dinner and Show will be hosted by well-
known on-air personality Scott Shannon. The
event will take place Sept. 22 at the Radio
Show. Tickets are required in order to attend,
so plan ahead and reserve yours.

And if you're arriving in town early or
heading out Friday afternoon, be sure to
attend the Kick-Off Party (Sept. 20 at 8
p.m. in the Omni Nashville Hotel Legends
Ballroom) and Music and Mimosas, which
is scheduled for Sept. 23 at 9 a.m. and will
also be held in the Omni Nashville Hotel
Legends Ballroom.

WHILE YOUR'’RE THERE...

The Omni Nashville Hotel is connected
to the Country Music Hall of Fame and
Museum, with easy access to the city’s best
entertainment.

Nashville’s Downtown Circulator offers
attendees a free and convenient way to get
around downtown or to The Gulch (which is
another hot spot for dining and live music,
from bluegrass to jazz). The Green Circuit
takes you between The Gulch and River-
front Station; the Blue Circuit runs south to
north serving key destinations between the
Schermerhorn Symphony Center and Bicen-
tennial Mall. The Purple Circuit runs primar-
ily south of Broadway along Hermitage and
Second Avenues and serves key destinations
between Riverfront Station and the Richard
H. Fulton Complex.

Nashville is also home to Andrew Jack-
son’s Hermitage, the Cheekwood Botanical
Gardens and is a foodie’s delight.

Music City will never disappoint an
audio-centric tourist. In addition to the
Country Music Hall of Fame, you can also
visit Music Row, the Grand Ole Opry and the

Honky Tonk Highway.

The Radio Show may not be as big as the
spring NAB Show, as you likely know, but
still affords you many chances to get your
hands on equipment to help with budgeting
decisions for next year. If you want to talk to
a dealer or manufacturer, this show provides

il

RADIOSHOW,

a great opportunity for in-depth conversa-
tions.

Of course, the fact that the show is in
Nashville this year is a plus, since the town
alone has more than enough reasons to visit,
convention or no convention. We hope to see
you there! 0

Visit SAS at Booth 213 NAB Radio 2016

Come check out the new
RIO Bravo IP Engine and i-SL console.

Contact D vore information
1-818-8 49

IT\(O' a ﬂﬁlﬁlllldl") com
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TECHTIP

SNMP: Not Just
for New Gear

by Doug Irwin CPBE DRB AMD

P g \

n this column, we often talk « Remote control wir-
I D HECTE SEol ol i inpen bRy The Broadcast Tools I/O Sentinel, seen at left, allows the
tions with newer pieces of gear simplified. At some remote keying of the Marti TX by way of a GUI on the rack
that support SNMP. However, | point, this is going to room remote control.
also know that there is a lot of gear out there make your job easier.
too old for that. This time around we're going + Gain the ability to add ancillary de- The basic remote control features are ON
to see how to apply newer remote control vices to your graphic user interface. As and OFF, of course, and the status that indi-
features to older gear. long as there is IP connectivity between cates when the device is actually ON or OFE
Before we go on, you may be asking: “What the two points (one being your primary It’s pretty easy to achieve this with a very bas:c
is the advantage here? Why bother with remote control and the other being an SNMP setup. Analog readings are a bit harder
SNMP?” Well, there are two primary reasons ancillary device), the ancillary device can to come by; not as many devices will read
to do so: show up on the GUI. analeg voltages.
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Redefining Radio Automation for the last 25 years.

From breakthroughs in visual radio, remote production, and virtualization to
improving workflows with Benztown imaging libraries, ENCD is continuing to
innovate and redefine the world of broadcast automation. Visit ENCO at NAB Radio
Show September 22-23 in Nashville to see the latest technologies in action.

ENCD.cnm



There are at least three familiar remote
control manufacturers that support SNMP
signaling: with Burk, you could use the ARC
Plus Touch and auto pilot; another choice is
Audemat CONTROL and scripteasy; and
finally, Davicom, using DV-mini, among
others. If you use one of these three devices as
your primary remete control, you'll be able to
add on SNMP control to ancillary devices.

From my own experience, I can tell
you about two devices that are particularly
friendly to SNMP signaling: the Broadcast
Tools I/O Sentinel 4 and the Site Sentinel 4.
Both devices provide relay outputs that can be
controlled via SNMP (think remote push but-
ton) and status inputs that can be read by SNMP.

REAL LIFE APPLICATIONS

Consider this example. I have a remote two-
way base station transmitter that normally gets
keyed up by editors in our news department.
However, when in the field, testing a receiver

The script on the rack room remote control energizes
the T-R relay, and keys the TX; when through, it unkeys
the TX and then releases the T-R relay.

at one of our receive sites, I don't want to
bother them to key this two-way. By way of an
SNMP-capable remote control, I can access our
network (via VPN) and using the GUI, key it
myself. This is an instance of when SNMP can
make your job easier.

Let me give you another example of the kind

via a satellite connection (actually a VSAT
terminal) that has limited IP bandwidth.
Here's the thing to remember: This backup
control actually lives in our rack room, but
its remote control outputs and inputs on
are the other end of the vsat connection. In
this case, I configured the remote control
and the Site Sentinel 4 to “talk” to one
another via the vsat connection, providing
remote pushbuttons and remote status;
therefore, I was able to not only back up
the “normal” remote control at the site, but
the connectivity as well.

With reductions in staff and increases in the
number of sites many of us have to maintain,
having remote controls that access other devic-
es via the same GUI can be very, very helpful.
You can be in two places at once. §

ECHTIPS

of ancillary control done via SNMP. Irwin is the Director of Engineering for
What I wanted to do was to build a very iHeartMecta LOSA"Z?*S' Contact him at
doug@dougirwin.

basic, backup remote control that operates

Preconfigured for Talk, Production
and Air Studios

Looks, feels and functions like custom—

at catalog pricing.

The Engineer's Choice
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t has always seemed a little odd to me that residents and

governmental types are staunchly opposed to a single tower,

a couple at most, that will enhance their communications.

Yet, these very same people love acres and acres of wind-
mills that scar the landscape for miles.

To be sure, this inconsistency can probably be chalked up to an
exchange of compensation, not to mention the exercise of vogue politics.
Despite this fact, the potential for opportunities for co-location of facili-
ties can still abound, even with a hot AM tower.

No doubt, you just cringed at the thought of adding something to your
stick or array, especially if your system is fractious and cantankerous.
Those on the flip side will insist that a hot tower cannot be used under

SEPTEMBER 2016 | radiomagonline.com

How to Use AM Towers
for Other Stuff

Need Ethernet on your series-fed tower? Consider this Category 5
isolation inductor, by Kintronics Labs.

any circumstances.

As is usually the case, the truth is found betwixt the extremes, and so
this month we look at the use of AM towers for other stuff.

The addition of this “other stuff” to an AM tower will affect the tower,
or the stuff, to varying degrees, depending on the isolation scheme being
utilized. Therefore, some schemes will work better than others will with
certain topologies and AM antenna conditions.

ISCOCOUPLERS IN ACTION

Perhaps the most common way to add an antenna and transmission
line to a base insulated AM tower is through the use of an isocoupler.
Conceptually, this device couples the transmission line conductors at
the significantly higher operating frequency of the system added to the
tower, but keeps them decoupled at the AM operating frequency. This
typically is accomplished by providing a high shunt impedance at the AM
frequency, which in the case of a single isocoupler, tends to impact the
tower impedance minimally.

As an example, consider a single tower antenna for 1000 at the heights
of 150, 90 and 60 degrees. One of the popular modeling programs yields
impedance values of 782-j13, 44+j18 and 11-j113 ohms, respectively,
for these three towers. Assuming the isocoupler has a capacitance of
about 100 pF, the resulting shunt impedance at 1000 kHz is -1600 ohms.
This impedance is added in parallel to the impedance of the tower, and




therefore the addition of a single isocoupler
would shift the impedance to 623-j315, 45+j17
and 10-j105, respectively, for the three heights.
. Note that the taller tower has a greater shift,
which is the result of the parallel combination
of two high impedances. Thus, an isocoupler
may not be the best choice for a tall tower.

But, what happens if our tower is intended
to be utilized for a wireless phone company
desiring the installation of say 12 antennas and
lines? Since an isocoupler would be necessary
for each line, we are now looking at the parallel
combination of the tower impedance and 12
isocouplers. Now our resulting tower imped-
ances change to 21-j129, 51+l and 3-j6 ohms.

Obviously, a complete redesign of the ATU
for the taller tower is necessary, while the
quarter wave tower moves only a few ohms and
could probably be handled by the existing ATU,
if enough range is available. Most disturbing,
however, is the short tower, which winds up
with an impedance pretty darn close to a short

Media Software
made easy!
www.netia.com

Illh.l.n//llhlllll.

RFENGINEERING

Some schemes will work better than others will with certain
topologies and AM antenna conditions.

at 1000 kHz. This impedance is close enough
to zero that such a solution will probably not
work. Unfortunately, some engineers have dis-
covered this problem only after the installation
was completed or well underway.

SKIRT THE PROBLEM

One solution to this problem is to ground
out the tower by crossing the base insulator and
installing a skirt or folded unipole.

With the tower itself now at ground poten-
tial at ground level, the transmission lines for
the added stuff can be bonded directly to the
tower itself. The skirt, of course, is connected
back into the tower at some elevation, the

height of which will vary the impedance at the
AM frequency.

If changing over to this type of feed from
a series feed, it is important to note that the
impedance of the antenna at the AM frequency
will likely have a much larger reactive com-
ponent. As a result, a physical change in the
components in the ATU will likely be required.

The use of isolation coils also provides a way
to cross the base insulator. In this scheme, coax
is wound into a cylindrical shape. This design
also provides a high impedance across the insu-
lator, but control over the impedance can be
accomplished through parallel resonance with
a variable capacitor, or by the inclusion of taps.

Looking for a future-proof solution?

World Radio Histo
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Understanding PLC Programming
Methods and the Tag Database System

by Dennis L Sloatman
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looked at the PLC’s internal ar-

chitecture, briefly discussed lad-

der logic programming, Human-
Machine Interfaces, advantages of the PLC’s
ability to react consistently with the outside
world and some possible applications. In part

I n part one of this series, we

two of this series, we looked at some specifics
such as where to buy a PLC, getting started
with programming, a small sample program
using ladder logic, some ladder logic func-
tions and provided some links to instructional

“how-to” videos. In this article, we move on to
discuss some advanced topics, including tag
database vs. fixed memory.

PLCS VS. LEGACY CONTROL SYSTEMS

In order to underscore and to drive home
the impact of the PLC, let’s consider the legacy
method of creating a system controller. Not
so long ago the engineer would construct a
device employing dozens of relays, diodes,
relay sockets, possibly resistors and capacitors
for timing circuits along with power supplies,

BUILDING AN LPFM? PRODUCTION STUDIO? REMOTE KIT?

YOU NEED SIXMIX!

It's compact and efficient with BIG RADIO under the hood!

SixMix is perfect for live broadcasts and format automation. Just connect a USB cable
for instant playout from your PC. Or record and edit on your PC...no extra gear needed!

SixMix is for radio: it has everything you need and nothing you don't.
It's intuitive and easy to use, ruggedly built, and made in the USA.

- HENRY ENGINEERING

) » email: henryeng@aol.cor
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wiring, some sort of wiring termination (i.e.,
barrier strips) and an enclosure. Should any
changes to such a controller need be made
or any enhancement added, wiring harnesses
would have to be undone, moved, parts added
or removed — all of which gets messy and is
quite time consuming.

Obvious negatives to such a system control-
ler are maintenance and serviceability, aside
from the difficulty in making changes.

PLCs could greatly reduce the footprint
of the relay racks in the NYC subway and
are more than adequate to handle “and
logic,” as well as control issues at a
transmitter site.

And let’s face it: The moment you leave the
station, those custom controllers are scary to
your successors at best, and at worst, removed
and tossed out as soon as possible.

Consider the control system shown here. It
was part of the New York City subway system.

Also consider the conditions at many
broadcast transmitter sites: Dirt and dust,
temperature extremes, humidity and EMI/RFI
are common.



In part one of this series, I pointed out that
devices such as the Arduino and Raspberry Pi
aren't good choices in these sorts of environ-
ments. Their lack of capacity to drive or sink
the current necessary to work with industrial
loads means that they need to be supple-
mented with custom enclosures, relays, power
supplies for the relays and connectors — thus
putting them right back in the legacy category
I previously mentioned, largely negating their
benefits.

PROGRAMMING METHODS

In previous articles, I have discussed ladder
logic, which is very much a sort of electronic
schematic symbolization of the control system
you are designing. This makes programming
the PLC accessible to the broadcast engineer
who has a solid electrical/electronic back-
ground.

In the next illustration, you see an exam-
ple of ladder logic drawn from an AM station

Fig. 1: Ladder logic (portion of directional
antenna system controller)

antenna controller I designed some years
ago. “Contacts” are at the left on the ladder
with “Coils” on the right (recall that these are
internal memory locations, except when us-
ing true electrical outputs like relay contacts
or open-collectors). Logically, the flow of the
system is from left to right (input to output)
and then down to the next rung of the ladder.

While I believe ladder logic is the optimal
programming language for the PLC, there
are at least two other methods of which the
reader should be aware: Functional Block
Diagram and Structured Text (which is
somewhat similar to Pascal and will not be
discussed here).

FBD is an interesting programming method
which you should consider as it presents a sort
of block diagram look and feel. FBD may bring
forth memories of a digital logic class you may
have had in college.

My advice is to try both of these methods,
as you may find that your design is easier to

Eliminate HD Radio air chain time alignment issues automatically
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visualize using FBD instead of p— OR
ladder logic. T
Not all PLC program- M
ming software provided by

vendors supports FBD, but all
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|
Timer: 01
Cur Valuel: 0.00
Pre Valuel: 0.00

(of which I'm aware) support
ladder logic. :
In some cases, the vendor-
provided programming -

software features a simula-
tion mode that permits the
designer to debug a program
without connection to a PLC.
This is a powerful feature

for testing various designs
without purchasing several
controllers (CPUs).

SOME DEEP TECH NOTES
I once more wish to drive home the point with respect to contacts and
coils.

When I teach PLC design to engineers who are newcomers to the
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mode: 1

RTC: 01
SU -> SU
I mode: 1 On : 00:00 MX:01
104 Counter: 031 Off: 00:00 Cur Value: 0

Cur Value: 0 105 Pre Value0: 0

T Pre Value: 0 Pre Valuel: 0
T Pre Value2: 0

Pre Value3: O

Fig. é: Functional blocl_< diagram meth—oa of programming

topic, I often find that there is a common misconception (and under-
standably so) with respect to the ladder logic objects.

The PLC is programmed with so-called “coils” (outputs) and “contacts”
(inputs) and even complex function blocks, such as mathematic operators,
analog comparators or timers/counters are referred to as “coils.” Anything
that is an output or has an output, is referred to as a coil.

Any object on the left of the ladder diagram (see Fig. 1 on page 13)
is a “contact” — whether or not it’s an actual physical contact. Similarly,
anything on the right side of the ladder is “coil’ whether or not it’s an
actual physical contact.

To those readers who have had programming courses in college (such
as C, C++, Assembler, etc.) or otherwise have programming experience in
such languages, it helps to consider most of these objects (except for the

All of this information (ladder program,
variables and comments) is stored within the
PLC, so it’s rather self~-documenting.

actual hardware coils and contacts) as operating system variables stored in
the CPU memory. This, in fact, is precisely what these objects are.

In some PLC architectures, the programmer is allowed to freely use
an object, or in programming terms, to instantiate the coil or contact and
set the attributes of that object to whatever is required. You can declare
whether the object is a binary (on/off, digital 1/0), 16-bit integer, 32-bit
integer, 32-bit floating point, signed or unsigned and ASCII “on the fly”
This type of programming approach is similar to unstructured program-
ming languages.

PLC TAGS AND THE TAG DATABASE

In more advanced PLC designs, a more structured programming ap-
proach is taken with the use of “tags” which are stored within the PLC's
memory in a tag database.

With a Tag Database, all function blocks, including contacts, coils,



Basic CPU
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is that all of this information (ladder Timers 500
rogram, variables and comments) is ) ; o A LOOK AT SOME SAMPLE
Stored within the PLC, so ity rather P19 3 Click PLC specifications PLC SPECIFICATIONS

self-documenting — that is to say,

anyone making modifications can download the entire PLC program
into the programming software, even if they do not have access to the

PLCs vary in design. In some, you will

see in the device spec sheet a tabulation of how many timers, counters,
comparators, registers, real time clock functions, internal contacts and
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other function blocks, such as Proportional,
Integral, Differential (PID) you have available
for use.

Generally, the number of these provided will
be well in excess of your needs, but these are

limitations, nonetheless.

In more advanced PLC designs, the PLC
has a given amount of memory for you to use
however your design requires. For example,
if your design needs 134 timers but only 60
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counters, 188 internal “contacts” but only 20
comparators, you have that flexibility to use
the available system memory as dictated by

your design.

Recall that I said that all of these ladder ob-
jects are essentially variables stored in memory?
This is at the very core of the concept for flex-
ibility of resource allocation.

Let’s look at a representative “fixed-resource”
PLC specification sheet (Fig. 3).

Just a quick examination of the Click PLC
data sheet will show the quantity of available re-
sources. This $69 PLC has quite a number of ob-
jects available and for most designs, is more than
enough to suffice. Look at the number of timers:
500! There are 1000 System Control Relays
(which are internal CPU-defined memory flags
such as real time clock functions and internal
timers and system flags), 250 counters — each
of which can be user-defined as up/down, up or
down with presets. Common programming con-
structs such as for/next loops, interrupt-handling
and subroutines are also available.

As I mentioned, more advanced designs
using tags allow you to allocate the avail-
able resources as your needs require, but you
would be hard-pressed to use all the control
objects which are available in the representa-
tive specification sheet above.

In part one of this series, I touched upon de-
terministic operating systems, and I stated that
Windows does not lend itself well to applications
which require real-time control.

PLCs can scan the entire ladder logic
program in milliseconds (see specification for
“Typical Scan” in the data sheet). The PLC is
as close to “real-time” as you'll likely ever get
and with repeatable results. This feature of the
PLC can be further enhanced through program
segmentation through the use of subroutines
and interrupt-handling; that is, initialization of
a program can be handled upon startup only
(say in a power-up “set to defaults” routine) with
timing-critical control handled by interrupt
routines (which work in the PLC much as they
do in computer CPU’s with stacks, “push” and
“pop” action).

Now that we've covered the essentials of the
PLC, such as programming methods, “under-
neath the hood” topics and have discussed some
of the specifications, next time, we move to
building a broadcast-related application of an
easily available and inexpensive PLC. @
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The Allure of Tall Things

by The Wandering Engineer

50

like towers. Eiffel tower, CN

Tower, Sutro, Freedom Tower,

Devil’s Tower, Tower of London,

broadcast towers, or the ham tow-
er that protects the house from lightning. Even
the Bible speaks of the Tower of Siloam and the
Tower Babel — I'll admit those two didn’t work
out so well.

I think everyone should have one. It's not
the most discriminated-against personal trait
out there, but it’s close. I believe we were born
this way, though some have suggested that with
therapy or training, I might one day be normal.

I frequently bicycle by a 5/8th wave, series-
fed radiator for one of those fire-breathing

-
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clear channel stations that once covered
the nation.

[ know this to be true, as I listened
while wasting time in a hot tub in San
Diego for news of a large winter storm
to pass so I could adjust my travel plans.

I listened on an overnight watch to that
serene voice, sailing in heavier seas than
expected, headed to the Dry Tortugas

in the Gulf. I listened alone sitting on
the steps of Thomas Jefferson’s Memo-
rial late one night as I thought through
a meeting the next day. I listened on the
shores of Lake Mono, Lake Superior and
Lake Tahoe. And I think I heard her way
off in the distance in Hawaii on a rental
car radio with a broken antenna.

Way before John Malone’s (then the
head of TCI cable, absorbed by ATT and
now Comcast) 1992 controversial predic-
tion of a “500-channel universe,” late
night radio offered a 50-channel universe.
The Grand Ole Opry, Mormon Taberna-
cle Choir, The Detroit Tigers, Barn Dance
and a hundred shows long forgotten were
available from their individual tall towers
to the continent. One could surf up and down
the dial, looking for, and finding, something we
didn’t know we wanted to hear.

From down the path, I look to the tower to
gauge my distance to it. Mentally, | add on 3/8ths
more and compensate for the velocity factor of
the tower to see in my mind what a wavelength
looks like. It's big. I look at a cloud top that |
know from the radio is a storm hoverng over a
community 50 miles away. It's a bit of math, but
the top of the tower lines up with the top of the
storm, and I come up with 60,000 feet. There is
going to be hail and damaging winds in that one,
and the radio confirms this within the hour.

T can’t ride and do trigonometry at the
same time — besides this is a visual construct
to savor. A helpful hiker pops his earbuds to
ask if I've counted the stripes. 'm a broadcast
engineer, | don't have to; it will be seven for
any relatively short tower. He says you can tell
how tall the tower is by multiplying the stripes

Townsquare Media’s WYOS in Binghamton,
N.Y,, started life as WKOP, when its engineer
was Charlie Hallinan, a founding member of
the SBE.

by 100-feet. Oddly enough, he’s not that far off.
The lady with him asks if I can move clouds
with my thoughts too... I say no, but I can
measure them in wavelengths.

When I go home to visit mom, the cluster
of towers triggers the first waves of nostalgia
half-an-hour before I see the house.

To every tower lover who has suffered at
the hands of anti-tower extremists, you are
not alone. | say pray for them, and stack, baby,
stack. 0

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 engineenng and the
broadcast engineer.
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10 INCREDIBLY AWESOME THINGS YOU CAN DO
WITH A BLADE BEFORE YOU EVEN NETWORK IT

REPLACE YOUR SOUNDCARD

When you install the WheatNet-|P driver, you
can get rid of your soundcard, its breakout
box, switcher, serial interface, and your
isolation. Stream up to 24 stereo channels

of audio to a WheatNet-IP system (8 per
BLADE).

s
Q

CREATE & MANAGE COMPLEX SIGNAL PATHS

Say you need a mix-minus for a live show or remote broadcast. With
our ASSOCIATED CONNECTIONS, you can create a predetermined
back haul, IFB feed or mix-minus for each device based on its
location in the system or on a fader. When a base connection is
made, up to ten additional connections can be made.

PLAY NICELY WITH OTHERS

You've got some other gear you want
to use. No problem. Your BLADE

is fully AES67 compatible to allow
exactly that. We've beento PLUGFEST with our BLADES
and we know they work perfectly with anyone else’s stuff
that’s up to snuff.

AESG67
s 0

DIALINAMIXORTWO

There are TWO 8 x 2 mixers built into the BLADE. Why? So you can
combine multiple inputs and deliver lovely mixed stereo audio. Of
course, you can configure those mixers any way you like.

MAKE FOUR VOICES SOUND AMAZING

With the M4-1P USB mic processing BLADE, you get all this cool
BLADE stuff, AND you get FOUR built-in voice processors based on
our famous M-1/2.

INTERFACE & CONTROL
ALLYOUR STUFF

12 logic universal GPI/O ports along with 128
software logic ports for you to control whatever
you have plugged in. When you finally get to

a network, control everything on it without
breaking a sweat.

PROCESS STEREO AUDIO

Each BLADE-3 has a stereo
multiband processor with:
4-band parametric equalizer,
3-way crossovers, 3 compressors,
3 limiters, and a final lookahead
limiter - all can be used across a
network.

SPIN SOME REALLY COOL
AUDIO CLIPS

There is an optional built-in audio clip
player that you can use to put emergency
audio on the air. Add files, organize the
playlist, and fire playback with a logic port,
triggered by silence, logic or manually.

USE YOUR FAVE AUDIO FORMATS

There are a bunch of audio Lo o
formats out there and we've I -

got them covered. HD/SDI,

AES, MADI, AOIP, ANALOG,

DM om ————

(T DETECT SILENCE AND DO
- ~ | SOMETHING ABOUT IT

® The BLADE is constantly monitoring stuff. Silence,
for instance. When it finds it, it can do just about
anything you want, INCLUDING having it play clips that it optionally
stores.

And as cool as all this is, it's just the start. Wait until you network it with our intelligent control surfaces, talent
stations, panels and other BLADES. it'll blow your mind. Learn a lot more at: blades.wheatstone.com

BLADE-3 ANENTIR






