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What does VoxPro do? 
Basically, this kind of stuff... 

You're doing your morning show when there's 
a caller on the line. 

VoxPro saves your work and starts a new clip 
with you on one track and the caller on 

another. If you talk over each other, fixing it 
is easy. 

It turns out to be THIS guy 
and he wants to talk. 

How easy? Just marK to highlight what you 
want to edit and push a couple buttons. 

Instantly, one channel of audio is shifted and 
ready to air. 

ee• 
SEL EC TION 

MAP« RIGHT 

raxpecy. 

You're ready to go. 
Hit RECORD on your VoxPro. 

While airing the edited audio of the first guy, 
the phone rings. It's THIS guy and HE wants 
to talk! Here we go again, you're ready with 

VoxPro... 

RECORD>EDIT>AIR...IN SECONDS 
LIVE RADIO BROADCAST PRODUCTION SYSTEM 

11> 
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The Intelligent Network News 

5 Surprising Places for IP Audio 

It's getting late. Do you know where your audio network is? 

Your audio network could be going places and doing things you 

might not be aware of, from remote sportscasts and for STLs to 

hanging out in malls, convention centers and auditoriums. 

Modern audio networks are being used for a slew of new 

applications because of newer, smarter I/O units. For example, 

WheatNet-IP BLADE-3s combine integrated control with audio tools 

such as mixing and audio processing at every connection point in 

the network for a multitude of possible uses. 

It's almost like having a complete studio in1RU wherever you need 

one. 

And with AES67 now promising to interface your network to just 

about any audio device out there, there's no telling where IP audio 

will be off to next. 

For the entire story... INN28.wheatstone.com 
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THE INTELIGENT NETWORK 
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AolP Tip: 

Gaming the 

System 
If you are doing 

some serious sports 

coverage this season, 

here's a tip. 

You can create a map 

of all your sports venues 

through one customized 

Screen Builder interface 

for your WheatNet-IP 

audio network, and click 

between them to bring in 

feeds, set processing, and 

call up mic presets. 

All you have to do is 

arrange faders, knobs, 

buttons, clocks, timers, 

meters, events and other 

widgets in a drag and drop environment. Then link widgets to 

hardware such as microphones, codecs, and consoles located in 

the network and determine what each widget does using a simple 

Schpt Wizard. 

For the entire story... INN28.wheatstone.com 

Clearing the Air 

on Loudness 
Did we hear you say, 

"Let's start an audio 

cleanliness war?" 

"I want to start an audio 

cleanliness war...Who is 

with me?" 

It was music to our ears 

when we saw these words 

posted on the Facebook 

"I Love Broadcast Audio 

Processng" discussion 

page recently. If only! 

In many ways, we at Wheatstone have been slowly working our 

way toward that day when ears no longer bleed and modulation 

monitors look like they're glued to 100%. 

So while we've butt into our audio processors the tools you need 

for both a loud and an open and clear sound on the dial, so much 

more can be done. Even with so many AirAura's, VP-8's and FM-

55's in the field, it's time to talk about what it takes to create clean 

audio on the radio -- something that can be applied no matter what 

type of processor you use. 

He Who Listens, Likes! 

You're going to love how BestRadio Brazil measures 

listenership, and we think you'll like the studios boo! 

For the entire story... INN28.wheatstone.com 

What's not to like about independent online station BestRadio 

Brazil in Sao Caetano do Sul, São Paulo, Brazil? 

The music is eclectic, the sound is distinct, and the StUdi0 is 

magnificent. BestRadio Brazil is using WheatNet-IP audio routing 

and control with an IP-12 digital audo console, which pulls double 

duty for live webcasts as well as for production purposes. 

For the entire story... INN28.wheatstone.com 

THE ABSOLUTE BEST IN RADIO FOR OVER 35 YEARS 

BROADCAST AUDIO PERFECTIONISTS' 

 WPM 
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Making Digital BroaEcasti -' Work. 

#1 for IBOr 
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IBOC transmitter 
• More IBOC power than any other transmitter 

• Highest Hybrid IBOC efficiency 
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IEWPOINT 

Broadcast Engineering: 
Beyond the 9 to 5 

roadcast engineering is an occupation that, to a very large 

degree, defines who a person is. It's different than so many 

other jobs because of its 24-hours-per-day, seven days-per-

week schedule. 

1 hesitate to say it's like being a fireman or police officer because an 

engineer does not need to put his or her life at risk every day as those 

professionals do. Still, it is similar, at least, in that you can be called to 

action at any time, and your employer expects you to respond. It's not a 

9 to 5 job, by any stretch. 

That makes the field a difficult one. At Radio, in addition to writing about the technology you use, 

we're also talking about the job's important work life aspects. 

One of the most frequent comments that came in to us during this year's Salary Survey touched 

on a fear that many of us have: No one is getting in to the business behind us, ready to take over 

when necessary. This month, as a follow-up to October's Salary Survey results, we have an article 

about younger people who have gotten in to this crazy field, by differing means and for multiple 

reasons. While lamenting the dearth of new engineers, are you sure a new one (or two) isn't standing 
at your office door a couple of times daily? 

Another way to make your life easier is to let a remote control do your bidding whenever pos-

sible. It's not enough just to have remote access: You can give that remote control some power to take 

decisions at those hard-to-reach-in-the-middle-of-the-night sites. This month were looking at ideas 

on how to set up what I'm calling a "mini NOC," the idea being that no matter how many (or how 

few) stations you maintain, the same techniques for monitoring and control can be used. 

Our Facility Showcase for November features a new transmitter site build in southern California 

that had its share of problems along the way. "Energy and persistence conquer all things; according 
to Ben Franklin. That was proven true during this project. 

Jeremy Ruck is back this month with a great read on the issue of FM versus LTE interference. 

Eighty percent of the U.S. is now covered by LTE — but new sites are still being constructed. What 

sort of problems can their presence make for FM broadcasters? 

Tech Tips is the first in a series about the rehabilitation of old transmitters. Is that transmitter 

shoved in the corner just "parts" or is it worth fixing up? We'll help you decide. 

Chris Wygal has taken a serious look at BSI's Stinger. Version 3.1 is now available. Chris has used 

older versions for years, and gives the new iteration a thorough test drive. 

Lee Petro — our man keeping an eye on the FCC — writes this month about the so-called AM 

Revitalization plan. It's my hope this has a beneficial effect for AM stations, and well be following it 

closely in the months to come. 

Our own curmudgeon, the Wandering Engineer, does his best to shoot holes in our cherished 

notions once again in Sign Off. Are radio engineers really a dying breed? 

Thanks for continuing to read Radio. Please share it with others around the station, and remem-
ber we're also available online, with some features you won't see in the print version. 9 
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ARRAKIS SYSTEMS 
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Always up to date, no yearly support contracts, plus next day Bridge replacement. 
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r. On Air Studio 
-  

Traftc Studio 
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On Air, Production, Traffic, News, Programming 

complete 

$ 1 00 /month 

call or go to our website today to learn more about Arrakis radio automation systems 
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FCCUPDATE 

by Lee Petro 

AM Radio 

he FCC moved forward with its 

effort to revitalize the AM band 

by relaxing certain technical 

rules and announcing a filing 

window for AM licensees to acquire and 

move FM translators up to 250 miles. The 

resolution comes after a compromise was 

brokered by Commissioner Clyburn and will 

offer four different opportunities for AM 

licensees to acquire an FM translator. 

FILING WINDOWS 

First and foremost is the plan to open two 

filing windows for AM stations to move FM 

translators up to 250 miles. 

There had been much debate whether the 

FCC should open a filing window for AM li-

censees to file for a new FM translator to pair 

with its AM station. There were concerns re-

garding fairness with respect to other classes 

of broadcast stations, and the FCC's capacity 
to conduct an auction in light of the complex 

incentive auction that is slated to commence 

in March 2016. 

The compromise establishes a two-phase 

filing window with Class C and Class D AM 

licensees getting the first cut at finding and 

acquiring existing FM translators within 

250 miles. Applications submitted during 

Revitalized 

the six-month window will be processed on 

a first-come, first-served basis and the FCC 

will limit licensees to only one FM translator 

application per AM station. 

After the first window, all AM licensees 

(including Class C and Class D stations 

that took a pass in round one) will have an 

opportunity to file to move one FM transla-
tor during a subsequent three-month filing 

window. 

The applications proposing the change in 

site location will be treated as minor change 

'applications, and Matoon Waivers can still 

be used. The FCC will require that the FM 

translator rebroadcast the AM station for a 

minimum period of four years. The FCC will 

also waive the construction period of exist-

ing, unbuilt FM translator authorizations 

to ensure that there are a sufficient number 

of FM translators to be acquired during the 

windows. The applicant may request a waiver 

of the construction period deadline on the 

condition that it commits to "promptly" con-

struct the modified FM translator station. 
After both rounds of minor change appli-

cation filing windows are completed, the FCC 

will open two filing windows for the submis-

sion of applications for new FM translators 

pursuant to the FCC's auction authority. The 

first filing window (circa 2017) 

will be reserved for Class C 

and Class D AM licensees 

that did not participate in the minor change 

filing windows, and then a second filing 

window will be for all AM licensees that still 

do not have an FM translator after the first 

three rounds. 

OUTREACH 

The FCC directed the Media Bureau to 

conduct outreach to AM stations to advise 

them of these opportunities, and a public 

notice was released immediately that pro-

vided more information on these efforts. The 

bureau will conduct a three-month effort of 

emailing and advising Class C and Class D 

AM stations of the upcoming filing windows 

and the procedures for filing applications. 

The bureau also set up a dedicated AM 

filing window email address — AMmodi-

fication@fcc.gov — for licensees to submit 

questions regarding the window process. 

The bureau estimates that the first modifica-

tion filing window — for those lucky Class 

C and Class D AM stations — will open the 

first quarter of 2016, with the second window 

opening immediately thereafter. 

The FCC also adopted several of its 

proposed modifications to the AM technical 

rules, including relaxing the community of 

license coverage requirements for exist-

ing AM licensees proposing to make minor 

changes, eliminating the "Ratchet Rule" 

and reducing the minimum effective field 

strength values by 25 percent 

to permit AM stations to take 
advantage of shorter antennas. 

The FCC also teed up several 

proposals for further review 

and comment. We will cover 

those in a subsequent article 

once the filing deadline for 

comments is established. 9 

DATELINE 
Dec. 1, 2015 — Noncommercial broadcast 
stations in Alabama, Connecticut, Georgia, 

Maine, Massachusetts, New Hampshire, 

Rhode Island, and Vermont must file Biennial 

Ownership Reports (FCC Form 323-E). 

Dec. 2, 2015 — All commercial broadcast 

stations must file Biennial Ownership Re-

ports (FCC Form 323) with data current as 

of Oct. 1, 2015. 

Petro is of counsel at Drinker 
Biddle & Reath LLP Email: 
lee. petro@dbrcom. 
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For Challenging Reception Scenarios 
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Rear Panel 

Cleaner Audio 
SDR Design 
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Implement Your Own Mini NOC 
by Doug Irwin, CPBE AMD DRB 

cannot think of one piece of 

equipment used at a radio station 

that hasn't been affected by the 

ubiquitous nature of IP com-

munications — except, perhaps, the coffee pot. 

Remote controls are no exception; and in fact, 

the case could certainly be made that remote 

controls have been made far more useful be-

cause of IP connectivity. 

There are about a half-dozen companies 

offering remote controls, but in this particular 
article, we're going to focus on remote control 

products that can be configured to operate 

within a network operations center system. 

Simpler remote controls are also important, 

of course; take a look at an older review of 

Broadcast Tools, Circuitwerkes and Sine Sys-

tems in this article: www.radiomagonline.com/ 

misc/0082/remote-site-control/33631. 

NETWORK OPERATIONS CENTER 

NOC is a centralized location, usually 

manned on a 24-hours-per-day basis, in which 
parameters and alarms are collected from 

remote sites, by way of IP-based communica-

tions. 

NOC personnel would typically have all the 

remote access credentials needed to browse 

in to devices at the far end; however, when 

you consider that dozens or even hundreds of 

stations are being monitored, it becomes clear 

that the monitoring functions must themselves 

be automated. Use of Simple Network Man-

agement Protocol is an industry-standard 

technique for doing so; site alarms can be col-

lected via SNMP traps from the remote end or 

via "polling" from the near end, usually by way 

of SNMP. 

In the context of radio broadcasting, analog 

parameters would include: 

• Transmitter power output 

• Transmitter room temperature 

• Outside temperature 

Alarms would typically include: 

• Over-the-air silence 

• Loss of PPM encoding 

• Summary alarms from a transmitter 

• Fire alarm and unauthorized access alarms 

These are the most basic types of informa-

tion collected and are essentially the same 

things that engineers have needed to know 

about since remote controls came in to com-

mon use. Modern transmitters, modern STL 

receivers, AoIP codecs and even some air con-

ditioning systems (ones usually meant for NOC 

applications) make innumerable parameters ac-

cessible to the end user, and the engineers that 

configure the NOC systems make the choices 

about which parameters they want. 

The remote controls we're discussing in this 

particular article can all be scripted to take 

action on their own, whether it is to simply 

DPS-100D True RMS Digital RF Power Meter 

include Type N and 7/16" 
• Built in back-lit LCD simultaneously displays forward & re ecie 

power, temperature, pressure and status icons. 
• Built in web server for remote monitoring & control 
• Error status alerts via email (user configurable) 
• Browser friendly interface works on most 

popular browsers 
• Suitable for Analog and/or Digital modulation formats 

and multi-carrier applications. 
• Popular interface includes DC Voltage 

outputs,SNMP,and RS232/485 for connection to most 
remote control systems. 

• Proprietary 3 Strike reflected power protection algorithm 

www.broadcast-devices.com Broadcast Devices, Inc 
Tel. ( 914) 737-5032 sales@broadcast-devices.com bdi 

change STLs or to change transmitters or even 

transmitter sites, as the situation warrants. 

Nevertheless, NOC personnel will be alerted 
to the fact that something happened at the far 

end. The NOC would either alert local engi-

neers regarding a problem, or perhaps would 

mobilize members of an engineering team that 

support transmitter sites over a wide area. Ma-

jor tower owners and cellular telephone carriers 

use the same methodology; it's commonplace 

in those businesses. I know of at least two ma-
jor broadcast organizations that use the NOC 

concept, and I'm sure there are many others. 

This methodology has finally found its way 

in to radio broadcast organizations for the fol-

lowing reasons: 

• Transmitter reliability. Solid-state trans-

mitters don't require as much maintenance 

as vacuum-tube transmitters historically 

did. Many also support remote access. 

• IP connectivity to sites. It's far easier to 

keep track of remote sites by IP than it was 

in the days of simple telephone communi-

cations, or four-wire data circuits before 

that. Plus, much of the configuration, 

operation and troubleshooting of systems 

is done remotely. 

• Fewer personnel. Taking the first two 

points into consideration, it's clear that 

fewer people can be responsible for more 

remote sites. 

DEVELOP YOUR OWN MINI NOC 

Perhaps at this point you are thinking "Well 

that's all fine for the big boys — but I'm a one-

man/woman band. This concept is of no use to 

me." To that I would reply: Have an open mind 

to new technologies — you can apply the same 

ideas to your own group of radio stations, thus 

providing better service while making your 

own life easier. Whereas group owners might 

be monitoring dozens or hundreds of stations, 

you can take a similar approach to your own 

group, no matter its size. 

Let's take a look at your equipment choices 

for the implementation of a mini NOC (or a 

full-size one, for that matter). 

10 NOVEMBER 2015 I radiomagonline.com 



Here's the Burk Auto Pilot user interface for 

Angeles. 

KOST(FM) in Los 

Burk Technology is a long-time manufac-

turer of remote controls for broadcasters. Their 

flagship product is ARC Plus Touch, although 

they offer the ARC Solo and ARC Plus SL, 

as well. Some of the ARC Plus Touch's basic 

features are as follows: 

• It's an IP-based system 

• Designed for scalability, supporting up 

to 256 metering and status channels, 256 

relay pairs and 512 virtual channels 

• Multiple sites can be connected together via 

IP, providing the basis for NOC systems 

• Operator access can 

be gained through 

front-panel touch 

screen; a PC; or via 

IP, on a PC, smart-

phone or tablet. Tele-

phone access can be 

gotten through the 

optional Recordable 

Speech Interface. 

• Email alerts and alarm reporting 

• Uses a distributed input/output architec-

ture; input and output panels "talk" to the 

main unit via IP. This allows for place-

ment of the i/o devices where needed (as 

opposed to the legacy IP-8 panels, which 

needed to be close to the ARC-16). 

• Plus-X IIU is the single-RU device for 

metering and status. It has 16 status chan-

nels plus 16 channels that can be either 

metering or status 

• Plus-X ICRLT provides eight pairs of relay 

11111Wellitftehlitexem 

outputs, configurable as momentary or 

latching 

• Plus-X 600 is a combination unit, provid-

ing 16 status inputs, eight metering inputs 

and 12 relay outputs 

• The Plus-X 300, also a combination unit, 

provides eight metering or status inputs 

and eight relay outputs 

Burk's PlusConnect is a single-RU device 

that provides a simple means by which a trans-

mitter can be connected to the remote control 

system, with use of a single Ethernet cable. 

Communication between the remote control 

and the transmitter is carried out via SNMP 

and includes all control and metering. Burk 

has interfaces for GatesAir Z and ZX series 

transmitters, as well as the 3DX, the HPX-series 

and the Flexiva series. In addition, Burk has 

PlusConnect for Nautel's V, VS, NV, NVLT, 

GV, XR and has recently added the NX-series 

as well. 

V In 11-111V.; # p -r I L IRA 

Eliminate HD Radio air chain time alignment issues automatically 
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PUS, 

• Multi-Scan function for delay corrections on up to 6 stations in a market 
• Automatic expansion/contraction of time window for fast accurate corrections 
• Ramping function for smooth transitions between time adjustments 
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610-687-5550 • BELAR COM • SALES@BELAR.COM 

Manufactured in the USA 
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AutoPilot is the software that allows for the 

monitor and control of multiple remote sites 

from a single PC. It facilitates the development 

of custom user-interfaces, and gives the end-

user the ability to manage alarms and logging. 

And importantly, for the NOC application, 

it allows for automation of the sequences of 

events, defined by the end-user, that execute 

changes at the far end, such as the switchover 

to a backup transmitter, or antenna or STL 
system. 

Jet Active Flowcharts are a software tool that 

allows for the control sequences to be designed 

with simple flowcharts. 

Worldcast Systems' Audemat Control 

Modular (formerly known as IP2Choice) is a 

system for site management and monitoring. In 

its more familiar role as a remote control, it can 

be configured to connect with any equipment 

at a site through traditional status and metering 

inputs and commands (relays). 

Additionally, the Audemat Control Modular 

Your #1 Source For 
Quality Used Radio 

Broadcast Equipment 

View our latest list of 

equipment on-line at: 

www.baycountry.com 

or call and we'll fax it to you 

All equipment sold with 

a 15 day return gurantee 

BUY....SELL....TRADE 

7117 Olivia Rd. 
Baltimore, MD 21220 
Ph. 877-722-1031 

www.baycountry.com 
email: sales@baycountry.com 
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Audemat features a "dashboard" style user interface for iHeart-
Media's New York City cluster, using Masterview. 

is capable of advanced connections to other 

equipment using serial protocols or via SNMP 

on an IP network. All units connected to the 

Audemat Control Modular can thereafter be 

monitored and controlled locally and remotely. 
Audemat Control Modular can be config-

ured with up to 12 modules. The module com-

binations could include as many as five analog 

metering boards (40 inputs total); eight digital 

input cards (128 inputs total); eight command 

relays boards (64 relays total); one audio card 

with two inputs; and three RS232-port boards 
with three ports per board. 

As the "brains" in a mini-NOC system, the 

Audemat Control Modular can also take action 

locally, based on scripts created in Audemat's 

Scripteasy graphical facility control software. 

Scripteasy makes use of logic inputs, thresholds 

on analog inputs, logic gates (OR, NOR, AND), 

timers and clocks, configured by the end-user. 

The main function of scripts such as these is to 

engage backup and alternate systems, and to 

send alarms to the radio station personnel, let-

ting them know something has happened, and 

action was taken when warranted. 

Another important aspect of the Audemat 

Control Modular is that it acts as both an 

SNMP agent and an SNMP manager, mean-

ing that two units can literally "talk" to one 

another across an IP link, allowing site-to-site 

control as well. A typical application would be 

the automated use of a backup transmitter site. 

Masterview is the application that allows 

remote uses to display data and control equip-

ment in multiple custom views (also created by 

the end-user). Each view can contain as much 

information from the remote site as desired. 

MasterView is now available as a Web applica-

tion; views are created using a standard Web 

browser and viewed from any PC or mobile 

device. 

Davicom offers a line of 

remote controls: the DV-

Micro, the DV-Mini, the DV-

208 and the DV-216. Looking 

at the DV-216 in detail, we 

see it includes 16 metering 

inputs, 32 status inputs and 

32 SPDT relay outputs. All of 

the input/output connectors 

are on the rear panel of this 

2-RU device; so a "build-out" 

to accommodate connec-

tions to external equipment 

would, for all practical purposes, be necessary. 
Some of its other salient features are as follows: 

• Differential input, analog metering ranges 

of +/- 2.5 V, +/- 10 V and +/- 20 V 

• Audio detection available on metering inputs 

• 10 audio monitors available over dial-up, 

and 10 available via streaming over IP 

• Two Ethernet ports 

• SNMP agent functionality built-in 

• SNMP manager functionality built-in (up 

to 96 SETS, 96 GETS and 96 traps) 

The DV-series of remote controls has built-

in virtual logic gates that provide the user with 
decision-making features and commands for 

such actions as antenna pattern changes, pro-

gram chain switching, backup transmitter swi-

tchover, generator exercising and many other 

things limited only by your imagination and 

circumstances. As you would expect, you can 

interrogate the unit by remote access, using a 
PC running the DavLink software, with a Web 

browser or SNMP manager, or by telephone 

to check signals and status, monitor live audio 

feeds and execute commands. 

For your mini NOC, Davicom offers 

DavNet, a Windows-based software application 
that runs on a single computer and commu-

nicates with DV-type remote controls at the 

remote sites via IP or dial-up. DavNet man-

ages the way you make use of remote alarms; 

it also continually measures network integrity 

by communicating at fixed intervals with DV 

units in the field, thus confirming their correct 

operation. 

At the heart of DavNet is a Microsoft Ac-

cess database, which supports the following 

features: 

• View Reading allows you to view the full 

alarm message including levels and status 
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This graphic shows the DavNet Software Sites View with MapPoint. 

of all inputs / outputs 

• Site Schematics can display equipment layouts and schematics to 

obtain a dynamic functional block overview of any particular site. 

Schematics can be imported as DFX files from a CAD system and 

stored in the database 

• Site Memo allows users to make personal notes related to a specific site 

that can provide an information flow between different duty person-

nel. In addition, the user can open a Site Information file for each loca-

tion which can store details such as station ID, frequencies, contact 

numbers, equipment model and serial numbers, etc. 

o It 

- "•••=••• 77=-
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Once alarms are acknowledged, they can be archived in 

the database, where they can later be accessed and export-

ed, and reports can be created with an automatic report 

generator. 

Suitelife Systems offers Axess, which is a software and 

a suite of products meant to facilitate the automation of 

operations (such as in a NOC) used to monitor and control 

devices across a widespread network. 

Axess provides rules-based filtering to identify prob-

lems as they occur and helps to resolve them in a timely 

manner. Additionally, it provides analytic information for 

trend analysis in order to prevent system downtime. Logical, 

visual overlays were developed for Axess so that NOC operators have 

visual references for signal flow at multiple, widespread equipment 

locations. 

The days of each radio station having its own jocks or board-ops man-

ning the controls 24/7/365 are largely ancient history. The day your station 

was automated during overnights and on weekends was the day you 

needed a better remote control; and as the number of stations increased, 

the need for scripting and remote access did as well. 

I hope some of these ideas spark your imagination. It is possible to 

make your life as a broadcast engineer at least a little bit easier. 

NEW 
FRESH 

ENABLING 

Our Next Generation of Radio Automation 

technologies 

www.imediatouch.com 
1-888-665-0501 

sales@imediatouch.com 

r-we 
iMediaTouch 

Enterprise 

Fully Customizable User Interface 
Web Media Portal 

Advanced Real Time Fault Tolerance 
SQL CMS 

o iMediaLogger 5 
Enhanced Web Portal 
Up to 24 Channels 

Listen Live 

SQL CMS 
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HUMANRESOURCES 

Let's Get New People 
in the Business 

A 
t the end of our 2015 Salary 

Survey (the results of which are in 

the October issue), we provided a 

place for respondents to com-
ment. While the topics varied, there was one 

subject that stood out: the need to get younger 

people in the broadcast engineering industry. 

Here are some of the more telling comments: 

• Being able to bring in and train an as-

sistant to pay forward and prepare the 

properties for my eventual retirement 

• Find more young people interested in 

broadcast engineering and convincing 

companies to hire them before all of us 

"experienced" guys are not around to men-
tor them 

• Would be nice to be able to mentor young-

er folks that want to get into this business 

• We need more young engineers. Many of 
us are close to retirement! 

There were more, but clearly, many engineers 

are concerned that there is no next generation 

who will carry the radio-engineering torch. 

What can be done to mitigate this problem? 

Let's look at how three younger engineers 

broke into the business. Consider this: Maybe 

the future engineers are already there, but you 
just haven't taken notice. 

UP THROUGH THE RANKS 

Jason Ornellas is the director of engineering 

for CBS RADIO in Sacramento — KHTK(AM), 

KNCI(FM), KSFM(FM), KYMX(FM) and 

ICZZO(FM). 

"While I was at the University of Indianapo-

lis working for a non-corn [88.7 WICR(FM)], 

they needed someone for remotes. After a few 

months, I was hired as the `broadcast technician' 

and became responsible for live broadcasts, and 

I was put in charge of all the studios; Omellas 

said of his entry into broadcast engineering. 

"I built my first studio ever, which is still in 

service today. We used the Axia SmartSurfaces 

Kan i Elswic k 

Consoles and Audio Vault for Automation. It 

was truly a learning experience building my 

first digital studio. I remember that I used 

to sit in the TOC at the college station and 
just make wires for practice, draw signal flow 

charts and what not:' 

CHASING A DIFFERENT DREAM 

Horace Wong is a staff engineer for En-

tercom Communications in San Francisco 

— KOIT(FM), KBLX(FM), KGMZ(FM), 

KUFX(FM) and KRBQ(FM). He started out 

working in the promotions department at 

KYLD(FM). 

"I was always told that I have that 'radio 

voice: That really propelled me into the indus-

try. However, my goal was never to be on the 

engineering side. I happened to land in engi-
neering after an opening became available, and 

I realized my career goal to be on-air wasn't 

moving in the direction I had hoped; 

Wong got hired to take on remote broad-

casts for Wild 94-9, and his technical back-
ground was enough to begin. 

"I did a lot of custom car audio installations 

prior to getting into radio — and engineering 

was like that, but on another level. The idea 

that I could build a custom studio to my own 

design was exciting. The equipment that I could 

work with was more exciting than making a 

custom subwoofer box. I've always liked work-

ing behind the scenes. In the eyes of listeners, 

radio is all about the jocks — but in the eyes of 

everyone in the industry, the engineers make it 

all happen. That was the attraction for me:' 

FALLING IN LOVE WITH THE BIZ 

Karl Elswick is a staff engineer for 

iHeartMedia in Los Angeles, which in-

cludes KIIS(FM), KBIG(FM), KOST(FM), 

KRRL(FM), ICYSR(FM), KFI(AM), KLAC(AM) 

and KEIB(AM). She also started out in a differ-

ent department. 

"I have no background in engineering 

or electronics, other than working with our 

standard equipment for years. I started as a 

promotions intern at WTFX in Louisville and 

just fell in love with the business and the type of 

people it attracts. I'd worked for Clear Channel 

[now iHeartMedia] for 14 years in almost every 

department when I moved to Los Angeles. I got 

stuck as a board-op on the FMs for a while; but 

since I get bored when I'm not learning anything 

new or doing anything productive, I started 
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pestering the engineer [whose office was by the stu-

dio] for things to do to kill time during my board 

shifts — and it just escalated from there 

RELOCATION 

Elswick, Wong and Ornellas have all moved 

around the country for their work. 

"I'm really thankful for the experience 

traveling provides because most markets just do 

things one way — their way," said Elswick. "Being 

exposed to different approaches helps me come 

up with alternative solutions to issues I encoun-

ter here in Los Angeles:' 

Wong is slightly more philosophical. "There are 

three other markets that are `bigger and better' than 

San Francisco. That notion has been with me since 

I started engineering. In order to be the best, I'd 

have to make it in the best — so when an opportu-

nity to work in New York came up, I'll admit that 

moving was an easy decision:' Another, even better 

opening was presented to Wong about three years 

later, and he came back to the west coast. 

Like Wong, Ornellas has moved coast-to-coast 

twice. "I left San Francisco for New Jersey as I felt 

it was the right move at the time to take the next 

step in my career. Now looking back, I realize it 

was absolutely the best decision. The hands-on 

experience I gained throughout all our projects — 

as well as Mother Nature's disasters with Hur-

ricane Irene, snow storms and Hurricane Sandy 

— prepared me well for future disasters:' 

PEER GUIDANCE 

This is perhaps the most important question: 

What advice would you give to engineers looking 

to bring others into the fold? 

"Be prepared to take a step back and teach:' 

said Ornellas. "Engineering has certainly changed 

since I started and will continue to do so. Have 

new staff dig right in, take notes and ask ques-

tions. If they want to do the work or take the job 

— that is already a step in the right direction:' 

Wong had this message: "Older engineers need 

to realize that when they say something — or 

explain something — that the younger ones are 

listening. Your knowledge is more valuable than 

anything else. What you say is likely not available in 

books or on the Internet." 

Elswick said, "Most engineers aren't approach-

able, and some can kind of be protective of 

knowledge, which I always found weird. I've had 

engineers in other markets, when asked how to do 

something, treat you like you're stupid and then 

just do it for you. I bet if you polled your board 

ops right now there are many that want to do 

more and are interested in learning:' 

ON MENTORING 

"When I started, I had a lot of people that 

were a wealth of knowledge said Wong. 

"The idea that I would be as smart as them 

was never a possibility. I soaked in as much 

information as they had for me and made my 

own way. I knew with time and experience 

I would succeed, but I still never thought, at 

the beginning, that this would be my career 

path. My first boss was my best mentor: He 

was patient, informative, a good teacher, 

open to my ideas and trusted me:' 

From Elswick: "If you'd told me a year 

ago that in the near future I'd understand 

wiring, a behemoth routing system, how to 

build a studio, or that I'd be learning — and 

understanding — basic physics, I would have 

laughed really, really hard. But it turns out I 

really enjoy this stuff, all of it. It's a challenge, 

and I've gained skills that carry over outside 

of radio:" 

And finally, Ornellas: "I've been lucky 

everywhere I've been, from iHeartMedia San 

Francisco [Clear Channel when I was there] 

giving me my first full-time gig as a station 

engineer to Greater Media where I got my first 

chief engineer job. I've been fortunate enough 

to have great people help me along those 

stops. I continue growing within CBS RADIO 

as part of their engineering department:' 

Perhaps the next generation of broadcast 

engineers is already here; you just need to 

recognize them, and give them a chance to 

succeed. 0 

Radio magazine wants to know about the 

next generation of upcoming engineering talent. 

Help us tell their stories. Do you know of a 

young engineer whose story we can share with 

readers? Email dirwin@nbmedia.com. 

radiomagonline.com I NOVEMBER 2015 15 



UM ;lint  

by Jeremy 
Ruck, PE 

A 

Resolving FM Interference to LTE 
Broadcast Requires Cooperation 

n interesting spectrum phe-

nomenon has reared its ugly 

head over the past few years. 

The ubiquity of mobile 
devices, the desire for faster data speeds, 

longer battery life and increased features 
have brought us to later-generation stan-

dards such as LTE, which stands for Long 

Term Evolution. 

Originally, it was believed these new 

standards would be potentially suscepti-

ble to harmful interference from adjacent 

Revised 700 MHz Band Plan for Commercial Services 
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THE A515744 is another game-changer from AudioScience. Four stereo 
balanced analog and AES/EBU inputs and outputs, along with our 
unique "anything to anywhere" mixing and routing make the AS15744 
one of the most powerful cards in your deck. The ASI5744 sports winning 
features like balanced analog and AES/EBU I/O, SSX2 surround sound 
and a low profile PCI form factor. Windows/Linux drivers and cables 
included. And you can stack the deck with up to 8 cards in one system. 
Want a winning hand for your audio? Call us at + 1-302-324-5333 or 
email salesasi@audioscience.com to learn more. 

PCI 
EXPRESS 

www.audioscience.com /Oaf' 
Me* 

Figure 1: Basic spectrum layout for LTE and public service radio chan-
nels. A, B and C blocks are paired providing for full duplex communica-
tions, while the D and E blocks are unpaired. 

television stations. 

As it turns out FM stations instead pose a problem, and in particular 

their seventh, eighth and ninth iterations. 
Say what? Yeah. 

SOME BACKGROUND 

LTE is built on the GSM and UMTS standards. It was originally proposed 

a little over 10 years ago in 2004, and was finalized some four years later. 

The first publicly available LTE service was launched in Norway and Swe-

den, which is not surprising given the trademark is owned by the European 

Telecommunications Standards Institute. 

The first LTE phone was available at the beginning of the third quarter 

of 2010, with its smart cousin appearing on the scene a few months later in 
February 2011. 

The standard has taken the world by storm. 

In four short years, the United States has managed to achieve close to 
80 percent LTE penetration. 

South Korea leads the way at nearly 100 percent — not surprising, 

given that the first LTE phone and first LTE smartphone were designed 

and manufactured by a major South Korean company. 

Due to the novelty of the design, however, the LTE wireless interface 

is not compatible with the existing 2G and 3G networks, and as a result, 

LTE must be run in different spectrum. 

TV REPACK REAL ESTATE 

This real estate became available during the last television repack, 

and occupies 698 to 806 MHz, or what used to be television Channels 52 
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Modular Operation in Op-X allows for a 
tiered system at a fraction of :he cost of its 

competitors. 

Each studio client is capable of accessing all 
Audio Server modules on the network. 

• Remote voice-tracking allows for creation of 
content for remote stud os also running Op-X. 

• The revolutionary design of Op-X's clock 
builder turns the previous task o' scheduling 
satellite programming into a few simple clicks. 

• Share serial devices from any machine using 
the Op-X Serial Server. 

• Importing logs now ge:s its own module that 
takes confusion out of :he process. 

• Engineers will enjoy Op-X because it's easy 
to install, maintain, and has automatic backup 
features. 

"Op X is easy to look at, simple to 

use, and really keeps the station 

moving. New York is the #1 market 

in the country and Op X makes us 

sound like it!" 

Live show real-time control from almost anywhere 

A powerful tool for remotes or voice tracking 

Take a show on the road 

Start, stop, copy and paste functions from the log 

Insert audio items into the log 

Initiate audio playback from hot buttons 

Run macro command from hot buttons 

Secure access to your system 
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NEW... 

ANC-8 Blue 
Bluetooth, wireless, 
Cell phone interface E 
stereo streaming 

- Eight channels 

- Stereo Program output 

- 2 mic, 4 stereo line, PC. Phone in 

- LISB interface for play and record from a PC 

- Mix minus in- out for an external Telephone hybrid 

- BOTH balanced and unbalanced inputs and output for flexibility 

The BEST of both analog and digital. With tne NEW 
Bluetooth built in, the ARC-B features a wireless 
Cell phone interface for telephone talk shows and 
wireless audio streaming from any Bluetooth 
device such as an MPS player. The ARC-B Blue 
also features a built in LISB sound card to play 
and record in digital directly from both Windows 
Apple * PCs. With BOTH balanced and unbal-

anced inputs and outputs, the AR[- B works out 
of the box in any RRdio application. 

ARRAKIS SYSTEMS INC. 
‘11/1/H1/19 719 CIAI7 IlAry 

ND Hybrid 
required 

long life switches, 
conductive plastic faders, 

Socketed ICs for fast on site repair. 

fty, 

1** 111 

Fast, easy installation: 
- RCAs for unbalanced In, 
- Cat5s for balanced inputs. 
- XLRs for mics S Program output 

Bluetooth enabled !!! The #1 selling ARC-8 advanced Radio console has gone 'Blue'... Bluetooth enabled that is! This means that 

Channel seven on the console can be paired to any Bluetooth enabled audio device such as your Cell phone, MP3 player, MPS recorder- editor, 

and more. Just pair your cell phone to the ARC-8 and answer your incoming calls with the Call' button and drop them with the 'Drop' button, 

just like a standard phone 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 MPS player and stream full bandwidth, high quality stereo (A2OP) audio 

to channel seven on the console. If a paired Ce'l phone call comes in, then the stereo stream is dropped and the call can be answered. Wh.le 

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 !!! 

*USE sound card supports USB HID compatible PCs 

www.arrakis-systems.corn 
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RFEN INEERIN 

GRAHAM STUDIOS 

through 69. Many of the frequencies being 

utilized by the larger carriers are located in 

portions of the 700 MHz band. 

The LTE regions in the 700 and 800 MHz 

bands reside in a slice of spectrum that in-

cludes the seventh, eighth and ninth harmon-

ics of the FM broadcast band. 

Even though the harmonics are going to 

be very low in magnitude, it is important to 

realize that the LTE received power can be 
very low, as well. 

At the fringe of LTE service, the signal 

level can be as low as - 120 dBm, and still be 

usable. Because of this, the mobile carriers are 

looking for FM stations to attenuate their har-

monics by more than 100 dB, and are seeking 

received power level of harmonics in the - 110 

dBm range. 

Attenuation at 100 dB is well in excess of 

what is required by the commission, which 

is described in Section 73.317. There we find 

that emissions must be attenuated by the 

lesser of 43 + 10 logio(Pwarts) below the un-

modulated carrier or 80 dB. As it turns out, 

the crossover point is approximately 5 kW, so 

TPO values in excess of 5 kW have the more 

stringent requirement of -80 dBc. 

PLUG THE LEAK 

Generally, transmitters nowadays will meet 

those requirements, especially at the RF output. 

Of course, transmitters meet those 

standards because they are designed and 

constructed to comply with FCC rules, not to 

mobile phone standards. 

The problem is that, most of the time, when 

this harmonic issue pops up, it is not found at 

the output, and by extension not transmitted 

up the pipe to the antenna; usually when this 

issue is identified it is found to be leakage from 

the cabinet around door seals, air vents and 

other points where the metallic structure hous-

ing the transmitter has a gap of some kind. 

Nautel has published a very good article 

about this issue and potential solutions online 

at http://www.nautel.com/support/technical-

resources/tips-n-tricks/11-18-20141. And other, 

additional informational articles are available 

through a simple online search. 

Hardware cloth, foil and various mesh and 

screen are all solutions that have worked in 

plugging the "holes" through which RF leaks. 

Of course, care must be taken when 

employing these solutions to avoid uninten-

tional contact with circuitry, dust accumula-

tion and reduced airflow. 

LAST ON, YOU'RE IT 
Fortunately, the FM harmonics versus 

LTE problem tends to be limited to circum-

stances in which the two types of facilities 

are co-located or are in very close proximity 

to each other. Typically, for licensees that are 

in compliance with its rules, the commission 

follows a "last on» policy. 

Simply speaking, an interference problem 

Providing technical precision as well as style and affordability. 
ull integration services 

Broadcast Furniture 

(866) 481-6696 • graham-studios.com 

SE8111110111111111111111111T11111118, 
(815) 222-3556 • secondopinioncomm.com 
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RFENGINEERING 

that occurs is usually the responsibility of the 

last licensee to come to the site or the last one to 

make major changes. 

In a situation where new LTE infrastruc-

ture is built out near an existing FM station, 
the mobile carrier typically would have the 

responsibility of solving the problem, if the FM 

is operating according to the rules. 

However, even though the carrier would have 

to fix the problem, it does not absolve the FM 

Of course, document everything, and if there 

is any question run it by your consultant — or 

better yet, have them be present for the mea-

surements. 

WHOSE SIDE ARE YOU ON, ANYWAY? 

Sometimes the carriers will exhibit more 

bravado than is necessary. The initial contact 

often seems to be a thinly veiled threat to notify 

the commission. 

It is always good policy in a potentially contentious situation 

to make the measurements jointly with both parties present. 

This way, both sides are protected from each other. 

from cooperating with them. 

In the event your FM station gets builtout af-

ter LTE is already established at a site, you could 

consider a preventive measure, such as installing 

the transmitter in a screen room. It's the most 

brute-force solution, and the most costly, but it 

may be necessary if your station is "last on:' 

It is important to know whether a problem re-

ally exists before taking time and using resources 

to solve it. 

The reality is not all FM frequencies are poten-

tially problematic for LTE operations. 

Additionally, FM stations are generally not 

problematic for the LTE downlink frequencies, only 

the uplink, or those from the handset to the site. 

FM frequencies from 99.9 to 102.3 appear to be 

most problematic in terms of the seventh harmon-

ic; for the eighth harmonic, 87.9 to 89.5 and 97.1 to 

98.3 look to be problematic in the 700 MHz Band; 

and, 101.7 to 106.1 may be an issue in the 800 MHz 

bands. The 800 MHz bands also may have ninth 

harmonic issues with 90.5 to 94.3 MHz. 

If your frequency does not fall in one of those 

ranges, you are not necessarily out of the woods 

— that would depend on how the public safety 

licenses are assigned in your area. 

If you are contacted by one of the carriers, do 

not ignore their communication; engage them, 

but do not take any of their information or data 

for granted. 

It is always a good policy in a potentially con-

tentious situation to make the necessary measure-

ments jointly, with both parties present. This way, 

both sides are kept honest, and more importantly, 

are protected from each other, and in some cases 

from themselves. 

(I suppose this is understandable, consider-

ing that from their perspective, the FM station 
is impinging on their turf.) 

Most of the time, however, such a full-

frontal attack is unnecessary — especially if 

you discover the issues have been an ongoing 

problem for months. 

While the rules and the timeline may totally 

be on your side, it is important to realize that 

Congress has codified that wireless phones are ac-

ceptable emergency communications devices. As 

a result, the cell carriers do have a certain degree 

of leverage. 

Remember also that about half of the commis-

sioners, as well as some current and former mem-

bers of the staff, are less interested in broadcasting 

than broadband. 

In the end, spectrum is a finite resource with 

increasing and competing pressures. These pres-

sures sometimes manifest themselves in odd ways. 

Although the LTE issue is not one of our do-

ing, it is one where cooperation is required. It is 

also one that may become more prevalent in the 

future. 0 

Ruck is the principal engineer of Jeremy Ruck and 
Associates, Canton, Ill. 

ES-185U/NTP GPS Master Clout 
With ESE's Master Clock, you can display Universal Time Code 

via the 12-channel GPS reciever and generate many types of 

Time Code ( NTP, SMPTE/EBU, IRIG-B, ESE-TC89, ESE-TC90 

RS232C/ASCII, & USB), and an extremely accurate 1PPS signal. 

You can also easily interface with new or existing computers, 

automation and clock systems. Visit www.ese-web.com for 

all your time synchronization needs. 

ESE, 142 Sierra Street, El Segundo, CA 90245 USA, Tel (310) 322-2136 
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Stinger Is Ready 
and Raring To Go 
by Chris Wygal 

roadcast Software International 

has been in the business of devel-

oping broadcast playout software 

since the late 1980s. In 2001, the 

familiar BSI Automation morphed into Simian. 

In addition to radio automation, BSI's Wave-

Cart and Stinger have found homes in radio, 

TV, PA and athletics venues. Plus, Natural Log 

and Natural Music are powerful traffic, billing 

and music scheduling solutions that interface 
with most automation systems. All in all, BSI 

has a feature-rich 

and popular line of 

products. 

At the 2015 NAB 

Show, I visited with 

BSI's Alec Lively and 

asked him what was 

new, and he began to 

tell me about some 

upcoming features 

concerning Stinger, the 

well-established hot 

key audio player. 

The more Alec said, 

the more excited I became about Stinger. The 

features he forecasted indicated BSI was about 

to launch a software rocket. 

LET'S LOOK AT IT 

By way of familiarization, the main Stinger 

v.3.1 screen is made up of a collection of "sets:' 

Each set is home to up to 72 buttons. 

Earlier editions included six rows of six 

buttons on eight available sets. Audio on each 

button was loaded by dragging and dropping 

from the "files list" window. Buttons could be 

renamed and given a different color. Buttons 

were triggered by clicking or using the Key-

board HotKeys. (The HotKeys feature could be 
disabled.) 

The audio output device for Stinger de-

faulted to a single sound card output. 

All of those Stinger features still exist, but 

with much more horsepower. 

NEW BELLS AND WHISTLES 

For starters, the revamped buttons on the 

Stinger sets are much more flexible. Right-

clicking on each opens the options to change 

the background color, font color, button 

caption, icon and size. Changing button sizes 

allows for larger font sizes and artwork. JPG, 

BMP, GIF and ¡CO images can be assigned to 

each button for a more user-friendly experi-

ence. A Bugs Bunny quote, for example, can be 

labeled with his picture. 

From an audio handling perspective, Stinger 

uses the drag-and-drop approach from a file 

selector window to load audio files onto the 

buttons. User-defined paths to certain direc-

tories make for quick navigation to audio file 

location on the PC. Audio on each button can 

be assigned to any of up to six playout devices 

and an additional audition device. Having used 

Stinger for many years in sports broadcasting, 

I was the most excited about this feature. I had 

always wished different buttons could play out 

on different audio devices. Now they can and 

crossfading is a snap. 

Additionally, the audio on each button can be 

looped and start/end points can be specified to 
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tighten up audio clips that may have silence. For 

more intense editing, right clicking on a button 

and selecting "Edit Button Audio File" will open 

preferred user-defined audio editing software. 

For fine-tuning on the fly, this feature is priceless. 

Each button has a green speaker icon that 

hovers in the upper right-hand corner. Clicking 

on the speaker will play the audio assigned to 

the button on an audition channel. The buttons 

always display the audio file name and time 

remaining in the playout. 

SYSTEMS OPERATIONS 

As one might expect, there is an "options" se-

lection for controlling Stinger's global settings. 

Items like scrubbers and level meters can be 

activated on all the buttons for accurate cueing 

and level metering. Font style and size can be 

adjusted as well as the button and tabs options. 

Here, the user can choose to display up to 

16 sets per collection. The sets are the groups 

of buttons, and the collection is where all the 

sets live. With as many as 72 buttons per set on 

as many as 16 sets, a user-defined collection 

of 1,152 audio files is possible at the touch of 

a button. A collection called "Morning Show:' 

for example, would hold all of the sets of audio 

needed for the morning crew. A set within a 

collection could be called "Daily Interviewe 

The collection/set possibilities are limitless. 

Additionally, through the use of the Second-

ary Playback Window, as many as 144 buttons 

can be displayed on the desktop space at once. 

Stinger is also very touch-screen friendly and 

ELO users report great success. 

For logging purposes, Stinger features an 

Event Log. The Event Log can export a list of all 

the audio files Stinger has played in ASCII or 

Microsoft Access formats. This is highly useful 

to stations who submit detailed reports show-

ing on-air playout. 

ONE LAST BIG ITEM 

Along the top display bar, Stinger now has 

a "record" button. When the record button is 

pushed, and a button on a set is selected, the 

button turns red and is ready to record. When 

recording is stopped, the button is immediately 

MORE INFOI 
(888) 274-8721 
www.bsiusa.com 

Email your dealer for sales information 

ready for playback. When recorded audio 

is needed immediately, this is an invaluable 

feature. 

Since its inception, Stinger has been a handy 

tool for hotkey-type playback. New features like 

assignable outputs and recording have given 

Stinger a more effective foothold in the broad-

cast environment. When user-friendliness and 

feature-richness are a must, Stinger fits the bill. 

VVygal is the operations manager for 
The Journey Radio Network in Lynchburg, Va. 

/ JARCSolo 

All-in-one remote control. 

Nothing else to buy. 

ahuriFor ver+riee aterilln sere. ere... 

r 1:-----1 

75-

ARC Solo is loaded with the powerful features you have 

come to expect from Burk. Features like JetTM Active 

Flowcharts, custom email templates and the Recordable 

Speech Interface. And all the I/O is conveniently located 

on the rear panel, with connections for up to 16 status, 

meters and relays. With ARC Solo there's 

nothing else to buy. 

BuRK 
TECHNOLOGY 

www.burk.com I sales@burk.com 

B.uv an ARC Solo and receive 
a FREE AutoPiloe Yicense 

and ISA TransieM Supgressor. 

Otter extended to 
November 30, '2015. 

978-486-0086 

SOLUTIONS YOU CAN USE. EXPERIENCE YOU CAN TRUST. 
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ECHTIPS 

by Doug Irwin 
CPBE AMD 

How to Evaluate 
an Old Transmitter 

n the pages of Radio I've written 

many times about the impor-

tance of having a second (and 

even a third) transmitter. Usu-

ally, the context for this is ways and means to 

buy a new transmitter. 

However, we all know simply buying a new 

one is not always possible. 

Several times, early in my career, I found 

myself in this situation: I took on a new sta-

tion (or client) and found that they had one 

working (main) transmitter, and another 

that was not functional, for some unspecified 

reason. The previous engineer either thought 

the transmitter was beyond repair, or in some 

cases, just didn't have the time or inclination 

to make it work. 

WE LOVE YOUR TIPS 
Tech tips may be suitable to earn SBE 

recertification credits. Send your tips to 

radio@RadioMagOnline.com. 

If you work as a contractor, you likely have 

mixed feelings about this: If the client doesn't 

want to pay to have you rehabilitate said trans-

mitter, then they can "pay the freight" when 

the station is off-air due to a (one and only one) 

transmitter failure. That's understandable; it's a 

business decision on the owner's part. 

If you work as a regular employee for a 

station with a similar situation, you should 

evaluate this transmitter to determine 

whether or not it is worth the space it takes up. 

Let's consider how to do that. 

AGE AND AVAILABILITY OF PARTS 
You shouldn't look at the repair of an old 

transmitter as a loving restoration, like a 

ham radio project or the restoration of a car. 

The point of the exercise is to have a working 

transmitter that you can trust. If the unit is so 

old that parts are simply not available, then it's 

pointless to consider repair. 

In some cases, there are parts around for 

older transmitters — many times, the site may 

have a box filled with spares, or you might 

find them hidden on a shelf, behind other, 

newer stuff. If you are lucky, the station has 

another version of the same model transmitter 

— one that was taken out of service when the 

new main was put in place. Your predecessor 

may have planned to carry out a restoration 

eventually. 

The electro-mechanical parts like pushbut-

ton switches and door interlocks are items 

that age poorly; the former wears out, and the 

latter get very dirty over decades of use. If you 

have no access to front-panel pushbuttons, I 

would be wary of proceeding. Old relays can 

have pitted contacts. You can consider substi-

tutions — just be sure that whatever you put 

in place of older parts are adequate in terms 

of the voltage they can withstand and the 

amount of current they can pass. 

Other items that can be difficult to replace 

are parts associated with the doors on RF 
enclosures, such as RF gaskets or finger stock. 

They tend to lose their spring tension over 

NM-250 MKII - Newsroom Mixer 
Features:  

-Built In Talkback System with 2 Send and Receives 

-1 Unbalanced Stereo Front Panel Jack Input 

-1 Unbalanced Input/Output for computer Sound Card 

-1 Balanced Mono Line Input for Telephone Hybrid 

-2 Balanced +4 dBM Stereo Line Inputs 

-2 Balanced Mono Mic Inputs 

-Monitor Select (Mixer Output or Off Air) 

-Phantom Power Built In (48v) 

-Built In Cue System with Dimming 

-LED Meter Display 
800-779-7575 

www.dixonsystems.com 
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A retired transmitter provides a wealth of parts for the restoration of another of the same 

make and model. 

time; they get burned; or they simply break 

off. With VHF high-gain amplifiers, you will 

need to have replacements available. 

"Older" transmitters usually rely on vac-

uum tubes as their amplifiers. Always check 

to see if new or rebuilt tubes are available for 

the transmitter before you get started. Don't 

count on older tubes that you find sitting 

around, unless you can get them evaluated (at 

minimum) or rebuilt before deciding whether 

or not to proceed. 

Make sure you have access to the techni-

cal manual of the transmitter under consid-

eration. This has been made much easier by 

the Internet, of course. Many older manuals 

have been put online as PDF tiles and are easy 

enough to find and print. 

Another important item is the factory test 

data for the actual transmitter you are consid-

ering; that's the best way to know, at the end of 

the project, if the unit is functioning correctly. 

Twenty or 30 years after the transmitter was 

delivered, those documents can be very hard 

to find. The manual will usually have "typical" 

readings that will suffice. 

Next month we'll take a look at the restora-

tion of high-voltage power supplies, as part of 

a transmitter rehabilitation project. CI 

Style and affordability from 
the industry leader. 

Custom furniture - Full integration services • RF services 

GRAHAM STUDIOS 
Broadcast Furniture 

(866) 481-6696 • graham-sturlios.com 

Six Remotes in 
Every Box 

Merlin 
PLUS 

* SmartStream PLUS dual IP streaming 
Dual Power Supplies 
Dual Ethernet ports 
* IPv4/v6 Ready 

Tielinën 
The Codec Company 

www.tieline.com 

Take A Peek 
At The Newest 
From Axia 

New Fusion - 
Smart and Sexy. 

TelosAlliance.com/Fusion 

I,-

eae• ee 
74-ee 

ftre  

XTRA 

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

AAC-ELD viand v2 

The Codec Company 

www.tieline.com 

Get all of these fine products from... f 
Broadcasters 
General Store 

Supplying products from 
over 400 manufacturers! 

Give us a call 352-622-7700 
2480 SE 52nd ST • Ocala, a 34480 • WWW.BGS.CC 

radiomagonline.com l NOVEMBER 2015 25 



www orban 7.0M 

Versatile, innovative 
audio processing 
runs natively on 
Windows/Intel PCs. 

Use it for netcasting, 
FM pre-processing, 
producUon, mastering 
and more. 

Nothing is louder or cleaner. 

Cal! SCMS for more 

information on all of 

Orban's products! 

INC 

• YOU KNOW WE KNOW 

RADIO 

1-800-438-6040 
www.scmsinc.com 

The dual Kathrein-Scala 
CLFM provides the 
needed directivity for all 
four stations that share it. 

IHeartMedia Gets 
Valley Coverage With 
Santa Clarita Booster 
by Dennis L Sloatman 

ocated in the Santa Clarita valley, 

35 miles northwest of the city 

of Los Angeles, is the affluent 

bedroom community of Santa 

Clarita. It's the third largest city in Los Angeles 

County, with a population in excess of 200,000. 

The valley takes the shape of a large "V," the 

sides of which are formed by mountain ranges 

running westerly, and northerly. 

It's this local topography that prevents iHeart-

Media Los Angeles' Mount Wilson signals (KIIS-

FM, KOST, KRRL and KBIG) from having any 

meaningful coverage there. We have addressed 

this lack of coverage in Santa Clarita with a 

mountaintop on-channel booster that employs 

the latest in 2015 broadcasting technology. 

BOOSTER DESIGN CONSIDERATIONS 

When you consider deployment of an on-

channel booster, a set of realistic expectations 

and goals needs to be carefully considered by 

the station staff prior to any serious technical 

planning. For example: 

Why do we need the booster? Presumably, 

the booster will serve listeners who are not 

already served by your existing "main" signal 

(due to terrain shielding, etc.) 

What sort of mutual interference will result 

from the booster once on-air? 

With respect to mutual interference, what 

technical solutions are in the toolbox for use in 

its mitigation (at least to an acceptable level)? 

And of course, what sort of budget is there 

for the project? A booster, like any other proj-

ect, may run the gamut from a "base system" 

using an FM receiver feeding an exciter, to what 

amounts essentially to a small transmitter site 

with program delivery systems, audio process-

ing and remote control. 

Most importantly, is there a suitable site 

available that will provide the desired coverage 

while also meeting the criterion put forth in 
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SkimmerPlus 
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 

Web Server Features 

• Access mic checks from the 
Internet with Web Interface 
• Emailing of ftp links or audio 

files from Web Interface 
• Supports user account creation 
• Easily browse recordings 
with an intuitfive web design 
• Listening to last week's records 

is just a calendar's click away 

www.bsiusa.com 

For More Information Call: 1-888-BSI-USA- 1 - Email: sales@bsiusa.com 
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CircuitWerkes Web Power! 

4311111.1£' 
SiteSEntry2 & 4 - Transmitter Ccntroileri, 
With 2 or itmeter inputs, 2 status inputs, stereo audio sensor & onboard 
temperature sensor, you can mor tor your site from any Web browser, 

anywl-.eret Six relays ( 2 DPDT & 4 SPST) give ample controi for many 

stations. Low & high alarm handling with multi-step actions Logginç 
& e-mailinç of logs/alarms included. Streaming audio option available 

Sicon-E1 - vvEb & Dial-up Remote Control 
The Sicon-3 lets you control your site via Internet with its internal Web 

server, via teleprone. auto-answering cell ahone on our free software. 

Setup is a breen using the Sicontroller sortware that also includes 
scripting, e-mail alerts, multi-site rnar agement. virtual metering & more! 

WAM-2 - Audio Monitor w/INeb 
Monitor your Eutfio from any Web browser. Whet silence is :etected, it 

can perform user- programmed, automated, sequences of relay actions & 

can also respond to user control nra the necwork or via external status 

inputs. E-imaing of logs/alarms included. Streaming audio option available. 

Get info on these & other great remote 

control products at vinovverircuitwerkes.com 

BESCÇ 
INTERNACIONAL 

World Leadeffi, 
in 

AM-FM 
Transmitters 

Complete Immotory at 

www.Besco-Int.com 
Pre-Owned AM-FM units in stoat 

Now orrving new rack mount 
Amps and FM transmitters from 
30 watts to 1 4Kw of solid state 
power for FM Analog and HD 
IBOC carriers. 

New and used FM antenna with 
coax cnd connectors tuned to 
nc edei frequency. 

4 

Rob Molany - President 

Sales: (321) 960-4001 
Email: Sales@Besco-Int.1 Dm 
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GALLERY 

ON-AIR • ON-AIR 
• RECORDING 

LIGHTS • APPLAUSE 

Made in the USA from polished aluminum 
and sign-grade Lexan for the ultimate 

professional look. 

www.cbt-net.com/onair 
info@cbt-net.com 
858-536-2927 

Check out Radio 
magazine online for 

all the up-to-date 
news and 

information in 
the radio industry. 
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FEATURED 

NIPHILL• 

The winner is drawn from the correct enties for the 
issue two rnonthx prior No purchase necessary For 

complete rules, go to RadioMagCnlirte.corn. 

FIND THE MIC WINNER 
SEPTEMBER ISSUE 
Congratulations to 

Dominic Mitchum 
Engineer, Entercom 

Slidell, LA 

He won Hose 

HDC-800 dynamic 

stereo headphones 

www.hosatech.com 

The flic was 
hiding on the 
upper right 
shock mount 
support, right 
above the 
microphone 
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GORMAN REDLICH 

DIGITAL ANTENNA MONITO 

• txt• 

MODEL CMR — Remote Controllable Digital Antenna Monitor — 2 Tow 

Price S3600 

Additonal Towers S200 Each 

The Model CMR is a state of the art 

instrument of unequalled accuracy and 

stability. With typical modulation, the 

CMR's true ratio readout is a factor of 

10 more stable than instruments that 

measure normalized amplitude. With a 

15kc IF for the measuring circuit, this 

monitor is ideal for diplexed arrays. 

• True Ratio reading. Non- Reference 

and Reference amplitudes are 

separately measured and divided 

electronically to give an accurate 

digital reading. 

• Stable, accurate phase reading 

with automatic phase sign. 

• Amplitude or True Ratio may be 

selected for measurement with a 

front panel switch. 

• Dual Surge Protection. 

GORMAN REDLICH MANUFACTURING CO 
257 W. Union Street Athens, Ohio 45701 

Phone: 740-593-3150 jimg@gorman-redlich.com 

www.gorman-redlich.com 

GOT bEAb AIR? 
WANT TO KNOW ABOUT IT? 

Hook up a Silence Sense Jr. 
of and continuously monitor 

your audio. Adjustable 
input sensitivity and adjustable 

silence time-out for up to four min. 
Switch selectable momentary or 
continuous relay contact output and 
normally open or closed contacts 
may be selected. Battery back-up is 
provided. 

Only $109.00 

Or, connect a Silence Sense Sr. 
which calls or pages you 
when the adjustable silence 
time-out (up to 4 min.) is 
exceeded. The unit features 2 trigger 
inputs and entry of 2 separate phone 
numbers that may be chained for 
sequential dialing or used 
independently for a second input of 
your choice. 2 separate notification 
DTMF code strings may be entered 
and battery back-up is provided. 
Programming is done via your 
computer COM port. 

'illy $249.00 

GOT INTEREST? 
For details on these and other innovative products 
'or the broadcaster please visit us on the web at: 

ww.dmengineering.com 
Dm -4 Chandler St Camarillo, CA 93010 

805-987-7881 800-249-0487 
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Fine Used AM & FM Transmitters 
Authorized Representatives for all major equipment manufacturers 

Used FM Transmitters 

Tri-Mode HD 2006 Harris Digital Z6HD, solid-state 
3.5 KW 2000 Harris Z3.5CD, solid-state 
3.5 KW 2006 Harris Z3.5CD, solid-state 
5 KW 1995 Harris HT5CD 
7.5 KW 2002 Harris /7.5CD, solid-state, S PH 
8 KW 1997 CCA FM8000G, single phase 
10 KW 1998 Harris Z10CD, solid-state 
10 KW 2004 Harris Z10CD, solid-state 
20 KW 2004 Harris ZD20CD, solid-state 
27.5 KW 1988 Continental 816R-4B, New CE SS IPA 
30 KW 1988 Harris FM3OK 
35 KW 1991 BE FM35B 

Used AM Transardtters 
10 KW 1991 
12 KW 2001 

Nautel ND10, solid-state 
Nautel XL12, solid-state 

Exciters 
Please see our current listings 
on our website 

New TV Transmitters 
Visit our website for the latest sales 
Special Discount Pricing On: 
VHF and UHF Transmitters and 
Antennas (100w to 10 kW) 

TV SR 

nautel 
Harris 

[17 -7=1. 

''onewital   

crown Br ORDERST 

Used Misc. Equipment 
BE FC30, SCA Generator 
Bird Model 8936, 10 kW air-cooled RF Load 
Harris N + 1 Controller 

Please visit our website, www.fmamtv.com for additional listings or 
CALL US FOR A QUOTE! 

2655 Philmont Ave. Suite 200, Huntingdon Valley, PA 19006 
800-441 -8454 215-938-7304 Fax: 215-938-7361 

Engineering Software 

• Create "real-world" coverage maps, interference 
studies, and population reports with Probe 4'. 

• Find STL broadcast auxiliary and Part 101 
microwave frequencies and generate PCN letters 
with Microwave Pro'. 

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

•Map FM stations and discover upgrade possibilities 
using FCC minimum separations and contour-to-
contour methods with FMCommander". 

The Leader in 
Broadcast 
Engineering COMMUNICATIONS* 

RF. Communications Software 
Software! and Engineering Consulting 

oft 

www.V-Soft.com (800) 743-3684 

PHASETEK, INC. 

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

Our experienced staff of engineers and 

production personnel are dedicated to 

provide the broadcast industry the highest 
quality custom designed phasing equip-

ment. 

Curren PHASOR  INSTALLATION 

RADIO STATION EOM, DETROIT, MICHIGAN 

TOWIR, 50 KW DA-2 PHASOR SYSTEM 

PHASETEK, INC. 
550 CALIFORNIA RD, UNIT II 
QUAKERTOWN PA 18951 

PHONE: 215-536-6648 FAX: 215-536-7180 
TOLL-FREE: 800-742-7383 
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MOORETRONIX 
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Our 15th Year 
Our client list continues to grow. Thank you for 

your confidence and equipment purchases. 

We Re-Condition 
Pacific Recorders BMX AMX, ABX and RMX, 

Stereo-Mixer and Mixer News-Mixer products. 

We Have 
Replacement Wind Screens and Blast Filters 

for the SM-5B microphone. 

We Repair & Re-Crystal 
STL Transmitters, STL Receivers, 

and RPU equipment. 

See the "News-Update" page at our website. 

Tel: 800-300-0733 Fax: 231-924-7812 
WWW.MOORETRONIX.COM 
E-Mail us at: rrmoorejr@aol.com 
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imwv.arrakis-systems.com 

www.audioscience.com 

www.baycountry.com 

www.broadcast-devices.com 
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www.Acousticsrustcom 

• Has your AM station lost coverage? 
• is your AM ground system over 30 years old? 
• Has your ground system been damaged or vandalized? 

www.amgroundsystems.com 

866-22RADIO 

Each month the Radto Technology Leader brings you 

the latest must-read information about radio broadcasting. 

To start your own FREE subscription go to 

and complete the online tone TODAY! 
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The RF Engineering 
Employment Act of 2015 
By the Wandering Engineer 

t seems almost too quiet. By al-

most all accounts, the broadcast 

RF spectrum, specifically for 

UHF TV, will soon be massively 

re-allocated. 

Last month, the FCC released preliminary 

bids to buy back TV spectrum. The reverse 

auction starts with an offer price and if a sta-

tion is interested, it applies to participate. The 

number declines until just the right number 

of stations go off the air or move to VHF to 

satisfy the need. By any account, the opening 

numbers are awesome, with many stations 

looking at opening bids of around a half-

billion dollars. 

When someone is willing to 

pay the price, the people and 

material appear. 

Broadcasting is a great business, but TV 

(more so than radio) is less about passion and 

more about business. Certainly most will at 

least apply to participate in the auction. 

During the DTV transition there was great 

gnashing of teeth over the limited engineer-

ing services, tower crews, manufacturing 

capacity and the like required to complete 

the transition on time. In the end, much like 

World War II, the manufacturing and support 

world ramped up. It's also true that some work 

dragged on, but not so much that anyone 

really remembers. One benefit of capitalism: 

When someone is willing to pay the price, the 

people and material appear. 

The same cautionary note has been raised 

this time regarding the repack. There are fewer 

transmitter makers, consulting engineers in 

TV, tower crews and all than there were at 

the end of the DTV transition six years ago. 

Unlike radio, where transmitters are replaced 

every 15 years or so (when the aux is 30 years 

old), only the earliest DTV transmitters have 

reached that 15-year end-of-life locus. Domes-

tically, radio transmitter replacement has been 

the transmitter business for the last six years. 

HELP WANTED 

What about the people who actually 

install, test and commission these new trans-

mitters? Broadcast RF engineers often run 

the gamut: AM-DAs to UHF translators and 

Class A FMs. Current broadcast RF engineers 

are often circling the age of retirement and 

almost to a man bemoan the "fact" that there 

is no one in the wings to do what they do... 

assuming, that is, if RF is even needed in the 

next decade. 

Broadcast RF engineers never fully retire. 

They all have some transmitters they are tak-

ing care of, often at some otherwise forsaken 

transmitter site, for little reward beyond that 

of being valued and the joy of playing with 

shiny things. 

A real RF guy/gal loves the massive steel 

(sometimes sitting on a chunk of glass), high 

power and the magic of blasting a signal 

sometimes unimaginable distances. 

I'm often told that if I want to continue 

along the broadcast career path, I will need to 

move over to streaming and IP distribution. I 

would rather become a dog trainer. (Seriously, 

there is no understanding people's passions 

or love.) When the world doesn't need RF 

engineers, I'll train dogs and play ham radio. 

Not devoid of IP, but IP as a component, not a 

world unto itself. 

Other than stacking the same box over 

and over and plugging it in in the same way 

over and over, IP distribution "engineering" 

is being awake late at night huddled over a 

computer screen (maybe at home) trying to get 

someone on another continent to help work 

Will the TV repack will make for one last 
hurrah for RF engineers otherwise readying 
themselves for retirement? Sites like 1WTC 
and 4TS, shown above. may soon see a 
flurry of activity. 

around the faults in their discount code. Yes, 

computers are an amazing thing, and there 

are lots of folks who just love to maneuver the 

same one-foot-square set of typewriter keys all 

day long. They even get a delight out of a suc-

cessful configuration. Not an RF engineer. 

For a broadcast RF engineer, the repack is 

maybe the RF Engineering Employment Act 

of 2015. There is a certain serendipity in this. 

Those grayhairs out there may have magically 

timed their careers to be there to do the last 

big RF project — after which they can teach 

kids habituated to sitting in front of a screen 

to take loving care of what they built. 

The Wandering Engineer is an industry stalwart 
who has been in broadcasting since the days of 
Marconi and Tesla. He gives his thoughts on the 
current state of broadcast engineering and the 
broadcast engineer 
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MARC series modular Advanced Radio Consoles' lead 

the way with a hybrid analog-digital design that 

combines the ease of analog with the power of USE digital. 

The LISS play- record sound card modules interface 

directly in digital with your PC automation E 

production software. 

Spring 
Promotion, 
a 5995 value 
Music Library 
Free with 
MARC 

Digilink-HD-Live 

included 

www.arrakis-sys t ettis.com 

ARRAKIS SYSTEMS INC. 

ALWAYS THE 
LEADER 

Low profile 
tabletop 
design 

Easy to install 
with RJ45 
connectors 

features... 
Fifteen channel mainframe 

Three stereo Output ouses 

••• Uo to thirty (30) source inputs 

Studio monitoring module optional 

USE play record sound card module 

Built in cue speaker for fast monitoring 

Meter panel hinges up and back for wiring 

- Conductive plastéc slide faders & LED lamps 

▪ Supports two Phone hyrbdis with conferencing 

Modular' design for ease of repair and expansion 

MARC consoles sta-t at $5,499 



Finding YOUR Sweet Spot with FM-55 

is Easier Than Unwrapping a Candy Bar 
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PRESETS 

C°WITRY 
AC 
co. 
Rock 
CLAsur., 

1p, o 0„, 
pi eTwoiti, 

e4"-› 

We've engineered FM-55 to make it easy for you to craft 

your on-air sound to be clean, loud, and sweet - no matter 

what your format. FM-55 comes with presets created by 

our broadcast audio perfectionists to cover virtually every 

type of programming. Just dial it up and instantly your 

.sound gets a.sonic facelift - one your listeners will love. 

Like giving candy to a, well, you get the picture... 

Intelligent 
iAGC 

Produces a consistent, 
spectrally- balanced 
sound regardless of 
density variations 
in incoming source 
material. Essential 
for different media 

formats. 

Smart Stereo 
Enhancement 

Specialized automatic 
level and spectral 
management 

algorithms provide a 
wide but extremely 
stable 'on-air' stereo 

image. 

8ACK 

NAVIGATE 
ju si. 

ENTER 

Wanna tweak? We give you a toolbox that lets you get 

at every parameter in FM-55 to take control and sculpt 

the finest sound you can - YOUR signature sound. 

Best part is, FM-55 is exceptionally cost effective/cost 

competitive - the fastest growing choice in under-$3K 

FM processors! Give your listeners pure ear candy - 

contact us today and get FM-55 for your airchain now. 

Nutrition Facts 

Bass Management 
System 3.0 

Circumvents bass-
related distortion. 
Increased depth, 
feel, and clarity of 

bass impact without 
affecting mid and high 
frequency content. 

Multipath 
Control 

Mitigates market 
and terrain-specific 
multipath behavior, 
reducing the problem 
of multipath-triggered 

receiver- induced 
stereo blend. 

Vth c)t_y-tc::)r--? 
BROADCAST AUDIO PERFECTIONISTS. 

Wheatstone« 
baseband192 

A single AES/EBU 
cable between the 
processor and a 

current solid-state FM 
transmitter carries the 
digital baseband signal 
for exceptionally clean 

sound. 

phone 1.252.638-7000 I wheatstone.com I sales@wheatstone.com 

• 

WheatNet-IP 
Compatible 

Control the FM- 55 
and stream its audio 
to and from anywhere 
in the WheatNet-IP 

audio network. 




