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The above producer control screer was built by our friends Agite Broadcast in Australia
to control the room pictured on the right. Using Screen Builde-'s drag, drop ard script
interface, this screen is incredibly powerful and was completed in record time
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The screens at the left and above were created t friend

Jave | rusron i rrance the map C dnce Irgicates racic
stations around the country and their curr status. The
screen above delivers specific data about various transmitter
sites. These screens were created with Screen Builder

got an idea? I E

dragit, drop it, draw it, script it, SO G0 .
and make it come alive with R e ——

Screen Builder’s environment comes with a slew of predefined widgets
like faders, knobs, buttons, switches, clocks, timers, alarms, events,
W HEATSTONE salvos. Import your own graphics. Create custom control panels
that work with touchscreens to do anything you can script a system

*
SC ree N B ul l_d e r to do. Make crosspoints, fire salvos, turn routes on and off, change
connections, do wholesale studio switching — whatever you can think of.
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3 Things You Need to Know About
Network Switches

You’re about to embark on a social experiment.

You've selected the perfect control surfaces and the audio network
is almost laid out for your new studios. Everyone and everything
speaks broadcast and. so far, you haven’t had to take up IT as

a second fanguage. But now you're about to drop a couple of
network switches into the middle of it all and you're worried that
tn'ings could erupt into a civil war between this newer IT world and
the radio cavalry.

Discover the three most important characteristics
Wheatstone engineers look for in a network switch...

Go to: INN16.wheatstone.com

Audio Performance
Testing on the Cheap

by Wheatstone’s Jeff Keith

There’s nothing like a little audio performance testing to cap off a
hectic week at the station, especially if you don’t have to haul out
the heavy (read “expensive”) equipment to do it.

There are two main things | like to test: the flatness of the frequency
response and the distortion added by equipment in the air chain.
For this, you'll need dean test signais, and a way to measure those
signals after they've passed through the air chain.

Here are some suggested tools and tricks:

Go to: INN16.wheatstone.com

phone 1.252.638-7000 | wheatstone.com | sales@wheatstone.com
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What the
#@& is Cable
Certification?

We often use the term
“certification testing”
when referring to
cable used in audio
networks.

But if a person didn’t
know better, they'd think
we were talking about
guys in white lab coats running around with clipboards.

Hardly. This is just another way of saying that you should test your
cables to make sure they’re within manufacturer spec. Unlike

the BNC and XLR world, Ethernet cable actually comes specified
by The Telecommunications Industry Association (TIA) and the
Electronic Industries Association (EIA) according to a “category,”
as measured every 100 meters (328 feet). The current standard is
the TIA/EIA-568.

Here’s what to test for and how...

Go to: INN16.wheatstone.com

When Radio Is Your i
Hobby

After talking with radio
hobbyist Bill DeFelice,
we're convinced that deep
down inside all of us is a
radio station wanting to get
out.

Maybe that’s why we jack
up our stereo systems, have
tuning forks for ears, and, for
some of us anyway, make
broadcast equipment.

Most of us fell in love with

radio at a young age. For Bill, it
started

with his school’s 330 watt FM
(WMNR-FM, 88.1 MHz), where
he ended up being the CE most
of his high school years. He then went on to engineer a variety of
stations, from a 1000 watt AM daytimer to a 50 kW FM blowtorch,
before his current gig as IT support technologist for the Norwalk
Connecticut Public Schools, where he was recruited to build a Part
15 AM and FM station as part of a high school renovation project.

Read more: INN16.wheatstone.com
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Security, Automation
Hijackings and EAS Follies

ow secure is your station? No, really...give it some thought. You

likely have taken certain measures to ensure physical security;

many of you also have taken measures to ensure security for

your IT systems (you DO have a firewall in place, right?) but
can you ever be certain that your station is immune from some form of hijack
from the outside world? Perhaps even a disgruntled former employee?

October brought us several reports of events that impacted or had the
potential to impact stations. Most stations (fortunately) were not affected but a few unlucky stations
were caught off guard.

The first event to cross my radar was not really all that widespread. An operator at alocal pub-
lic safety facility triggered an NUW alert (Nuclear Power Plant Warning). This code propagated
via CAP to a number of other facilities in the region, and then was aired by a network of stations
serving as a statewide relay. Since there are in fact several nuclear power plants in that region,
some stations dutifully relayed the alert. Other stations ignored it since it was not for their local
area or their EAS units were not configured to relay that code. Still, it could have been far more
widespread if the EAS units were not properly configured.

The next event involved a cluster of stations that had its automation systems hijacked by a “ran-
somware” virus. This virus knocked the stations off the air, encrypted files, and locked personnel
out of the systems as they struggled to bring the stations back online.

Finally, a syndicated morning show recently aired audio from the national EAS test several
years ago. This in turn caused a number of EAS units at stations downstream (including at least one
cable company) to receive and decode the alert audio. Since the code was EAN, depending on the
manufacturer of the unit and how it was configured, that EAS test was either ignored, immediately
relayed, or is still in the unit waiting to be relayed on the appropriate date (November 9th). If your
station falls into that last category, I hope you were able to catch it before it was relayed again.

All of this underscores the importance of being aware of your station’s infrastructure and
where the weak points are. Certain things such as EAS are required by FCC rules, but check with
your equipment manufacturer to ensure your unit has current firmware and is configured appro-
priately. As far as IT security, basic preventive measures include ensuring your software is up-to-
date, regular backups are performed, networking firewalls are in place, and operators are trained
on appropriate practices regarding e-mail and web browsing. Change passwords, remove old user
accounts and check for unauthorized remote control software that could potentially be used as a
back door by former employees.

Is there any foolproof guarantee to ensure your station will never become a target? No, but
there are steps that you can take to make sure there is not a giant bulls-eye painted on your sta-
tion’s door. 0

Shane Toven | Editor
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FCCUPDATE

Franken FM Stations —

«m A Post-Halloween Trick or Treat?

by Lee Petro

arlier, we discussed the petition for
rulemaking filed by SSR Com-
munications, Inc., to create a new
Class C4 radio service. Recently,
the FCC issued a notice of proposed rulemaking
that would address another new class of radio
service. Instead of permitting radio licensees
to change classes of service though, the FCC is
considering permitting low-power television
broadcasters to provide audio service.

These “Franken” radio stations have been
providing audio signals on 87.7 and 87.9 MHz
while providing analog television signals for
several years. However, with the transition to
digital television service, the ability of LPTV
stations to continue to provide an analog signal
is in jeopardy. The FCC had set a September
2015 deadline for LPTYV stations to convert to
digital operations and it was not clear how the
FCC would address analog radio operations in a
post-analog world.

So, in the context of addressing the final rules
for the conversion of LPTV stations to digital
service in the wake of the incentive auction in-
volving the television spectrum, the FCC sought
comment on whether it should adopt formal
rules to permit such operations in a post-analog
world. In proposing the rules, the FCC made
clear that it would likely

[ .
{
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adopt rules that required digital LPTV stations
to provide at least one free, over-the-air digital
television signal regardless of whether the sta-

tion also provided analog radio service.

In addition to establishing a threshold obliga-
tion for digital LPTV stations to continue to
provide a free-over-the-air television signal, the
FCC is considering the adoption of rules that
would protect existing FM radio services. Spe-
cifically, the FCC sought comment on rules that
would require LPTV stations that provide radio
service to provide interference protection to the
60 dBu contour of noncommercial educational
FM stations operating on the low channels of the
FM band. In addition, the FCC sought comment
on the adoption of rules that would require
termination of the audio service in response to
interference complaints, much like the rules cur-
rently applicable to FM translators and LPFM
radio stations.

The FCC also tentatively concluded that these
radio services would be subject to the same ancil-
lary fee obligations that exist for digital television
services that provide data or other subscription
services. Specifically, Congress adopted statu-
tory obligations for televisions stations to pay 5
percent of the gross revenues earned by digital
television stations providing for-profit services
on their digital streams. The FCC is seeking

comment on whether the same obligation should
be imposed on digital LPTV stations that use a
portion of their digital stream to provide analog
radio service. The FCC seeks information regard-
ing the sources of revenue from the current
operators, and whether it should require LPTV
licensees to pay an ancillary fee on revenue that
earned from providing this service.

Perhaps the most controversial proposal
in authorizing the analog service will be the
possibility of requiring these radio services to
comply with all other rules associated with full-
power FM radio services. The FCC is consider-
ing rules that would require the submission of
construction permit applications prior to the
commencement of service. In addition, the FCC
may require these operators to maintain a main
studio, retain a public inspection file, and coor-
dinate their service in border areas with Canada
and Mexico.

While the incentive auction will likely cause
some LPTV stations to cease operations due
to the repacking of full-power TV stations into
the smaller TV spectrum band, it is likely some
LPTV stations will provide audio services if the
FCC authorizes the service.

Comments on the new service will be due
30 days after the NPRM is published in the
Federal Register.0

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

December 1, 2014 — Annual EEO Public File Reports placed in station's
public file in Alabama, Colorado, Connecticut, Georgia, Maine, Massachu-
setts, Minnesota, Montana, New Hampshire, North Dakota, Rhode Island,

South Dakota, and Vermont.

December 1, 2014 — Biennial Ownership Reports for Noncommercial
stations in Colorado, Minnesota, Montana, North Dakota, and South Dakota
must be filed with FCC and placed in public inspection file.
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APPLIEDTECHNOLOG

Software-Defined Radio (SDR)
In the Broadcast Environment

by Brandon Malatest

trieval. SDR technology is capable

of covering a huge part of the spectrum and
displaying the information in a digital format.
The world of RF communication has changed.
SDR technology is affordable, high quality,
versatile and available today.

The tools of SDR are simple: an RF front
end, a method of converting the raw data into a
digital format, and software to manipulate the
digitized data. In the case of SDR in broadcast
environments, the incoming RF signal is down

he software-defined radio (SDR)
is redefining the way we look at
information transmission and re-

converted to a lower frequency, typically the
audio frequency band, determined by the input
signal and the desired output. Once down
converted, the signal is digitized

and cleaned using digital signal
processing (DSP). Using fairly
simple software you can pick out one
set of frequencies and process the
information to decode audio, show a
waterfall display or display text from an encoded
signal.

Implementing a transmitter is just as simple.
Software allows you to create a signal in any
modulation style (AM, FM, QAM, SSB, PSK,
etc) by arranging modules within the software.
You then are able to package the signal and
broadcast it on the desired frequency using the
SDR hardware.

HARDWARE

There are many SDR transceiver products

on the market today. Price and quality
vary drastically, and there is a tough
cost/benefit tradeoff to consider. For
some applications in the hobbyist
market, there are a number of options
ranging from $50 up to $500. For those
who are interested in using SDR for
more advanced applications including
medium- and high-end broadcast uses,
however, one option is the Crimson
SDR from Per Vices.

Per Vices is based in Toronto,
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Ontario. They recently launched the

Crimson SDR, which offers a multichannel
receiver and transmitter with four inde-
pendently controllable RX and TX chains.
Crimson uses four, dual-channel 16-bit ADCs

Figure 1: Crimson SDR

with a sample rate of 320 MSPS and two quad-
channel 16-bit DACs with a sample rate of
2500 MSPS which allows high bandwidth for
receive and transmit applications. The device
operates over a wide part of the spectrum
enabling users to transmit and receive from
100 kHz to 6 GHz. Unlike traditional RF
equipment with a single transmitter or re-
ceiver, Crimson can do multiple independent
operations simultaneously. A multi-channel
SDR transceiver such as this has the potential
to replace several pieces of test equipment on
the bench or in the field.

SOFTWARE

GNURadio is a commonly used, open-
source, software development toolkit that
provides a set of signal processing blocks to
interact with software-defined radio hardware.
The software itself is a collection of modules

that can be easily reconfigured with relative
ease. For those experienced in the Python and
C++ languages, the software can be modi-
fied and enhanced to create a completely new
modulation method.

OUT WITH THE OLD, IN WITH THE SDR

The beauty of SDR lies in its ability to be
easily reconfigured. As digital communication
modes mature and new ones are invented, they
can be decoded by adding a software module as
opposed to changing hardware. As the upper
frequency range of digital processing chips
continues to increase, new services can be
accommodated. In an emergency, networks of
transceivers can provide receive and transmit
coverage similar to that of traditional repeaters,
but with much more agility. Implementing such
a system on a large scale using spread spectrum
technology would create a very robust and
secure network.

Having reached maturity, the existing world
of communication technology is being turned
upside down by the rapid advancement of
SDR-based products. SDR technologies provide
for future upgrades that adapt to new develop-
ments in RF communications. Q

Brandon Malatest is chief operating officer for
Per Vices Corporation.
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Wi-Fi on Wheels:
The Connected Car

by Shane Toven, Editor

'Tﬁl'ﬁé*n..l

side from the office, think about

where you spend the most time

listening to radio. Studies show

that the car consistently tops the
list of locations where radio and other audio
content is consumed.

While the car radio has remained largely
unchanged over the years, one of the biggest
shifts has been the use of external media sourc-
es in the car. Initially, manufacturers started
to integrate technologies such as cassette and
CD to allow listeners to bring their personal
media collections into the car, assuming it was
in whatever format the car radio happened to
accommodate. As media technologies started
to evolve faster than car radios did, we soon
saw devices such as cassette adapters and RF
modulators, which allowed users to bring other
media sources into the car.

The biggest game changer in recent history,
however, has been the introduction of the
smartphone. Consumers rapidly started to
bring their smartphones (and the media con-
tent from those devices) into their cars.

Car manufacturers responded by adding
auxiliary input jacks, followed soon by USB
and Bluetooth integration. This integration was
the beginning of truly merging the functions

‘f—\ P ey W
% (B == t.l
Yy W ¥ B -

|- (@]

=

2015 GM “MyLink” with “Radio” and “Media” buttons

of the smartphone with those provided by the
entertainment system in the car.

In the past few years, the dashboard
interface has taken a radical shift. Since the
invention of the car radio, a basic “two-knob”
interface for “volume” and “tuning” has been
the norm, perhaps with a few additional
controls for other functions. While those two
basic controls may still exist, alarge LCD
touchscreen that integrates functions such as
climate control and other vehicle systems is
now standard equipment in many new cars.

Now that the car (like the smartphone) has
alarge LCD touchscreen interface, the next
logical progression was to further integrate the

Models available for all EIA transmission line sizes and

include Type N and 7/16"

Built in back-lit LCD simultaneously displays forward & reflected
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 m
Tel. (914) 737-5032 sales@broadcast-devices.com
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1999 GM radio with cassette and
external CD player

two. Many car entertainment systems
will at the very least control music
playback from the smartphone while
displaying title and artist information,
in addition to the obvious function of
safely handling phone calls through
the car’s audio system. More advanced
systems provide direct integration
with streaming music apps on the
smartphone such as Pandora. These changes
have moved the control of apps from the smart-
phone itself to the car’s entertainment system.

Car manufacturers have continued to build
on this approach. The latest systems offer not
only control of smartphone apps, but can uti-
lize the modem in the smartphone to provide a
data link for navigation, traffic, audio stream-
ing, vehicle diagnostics, and other applications.
Some vehicles even forego using the smart-
phone’s modem altogether by integrating their
own modem. GM recently introduced systems
that essentially turn the vehicle into a “rolling
Wi-Fi hotspot.”

Where does all of this leave radio in the new
“connected” car? With a few notable exceptions,
manufacturers continue to include AM and
FM radio in the dash as an available source for
the most part. That being said, as a broadcaster,
communication with car dealers about what op-
tions are available in new cars, and education of
listeners is key. It may be getting more difficult
in many of these vehicles to find “radio” among
the myriad of new listening options so it is im-
portant to be informed in order to keep listeners
connected to your station in their new car. I
would encourage you to look at test-driving a
few 2015 model year cars. You might be rather
surprised about what is and is not available on
the new “digital dashboard.”



Radio Automation... ARRAKIS SYSTEMS INLC.
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HD Radio Transmission Update

by Doug Irwin, CPBE AMD DRB

going to take a look at recent

developments in HD Radio transmission. It's
capital budget time after all, and if you're look-
ing at new transmitters next year, read on.

ack in April, we looked at trans-
mitters with a particular empha-
sis on LLPFM. This month, we're

GatesAir has several lines of FM trans-
mitters. Their solid-state transmitter line is
known as the Flexiva, and is available at power
levels up to 80 kW. Flexiva’s RF amplifiers are
designed around LDMOS FETs, which provide
for high density and high efficiency. As with
most modern solid-state transmitters, the
design uses switch-mode power supplies that
achieve an efficiency of around 96 percent.

These power supplies are hot swappable and
auto-ranging, an important feature for those
of us at the end of long, long power runs up a
mountainside. The Flexiva is completely broad-
banded with no mechanical tuning required so
it can easily fulfill the role of an N+1 transmit-
ter at an auxiliary site.

Key features include:

« Identical power blocks provide for scal-
ability; 5 kW or 10 kW power blocks use 16
rack units.

» Common dual 1800 Watt Power Amplifier
and [PA modules for all power evels.

+ Single-phase or 3-phase power, Delta or
Wye configurations; 190 to 464 VAC.

1:1 power supply to power amplifier module
ratio.

Hot-pluggable, hot-swappable power ampli
fier and power supply modules.

Distributed hardware based control archi-
tecture uses analog circuits to control criti-
cal transmitter functions. Critical functions
are not reliant on a microprocessor.
Variable speed fans optimize cooling, maxi
mize efficiency and minimize noise.
Redundant internal cooling fans draw air
from front to rear with ducted air options
available.

Operates in the following modes: FM, FM +
HD Radio, HD Radio only or DRM+.
Maintains power up to 1.5:1 VSWR, with

Congratulations
To Our Friend

Joe Jindra

On The Installation Of

Smarts Unit # 4,000

“Lori at Smarts’ tech support suggested we switch our network news from a time-based end of recording to a relay
closure with a default option to end at a pre-determined time if a relay closure was not received. The result: we're not
chopping off the network mid-sentence, and we don’t depend on them giving us closures on time ... which they did
not today. We didn’t sound like a train wreck because of their error! THANK YOU, Smarts!”

- Joe Jindra, KNCK-AM & FM/Concordia, KS

(T2 7

Broadcasters trust us to get it right.

Broadcast Systems

www.SmartsBroadcast.com 1-800-747-6278
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TRENDSINTECHNOLOGY

proportional fold-back for safe operation at reduced power into mar-
ginal loads, such as an ice-bound antenna.

« Global monitoring and control via IP; graphic user interface (GUI)
works with any PC, tablet or smartphone.

« Full SNMP support; in-depth diagnostics and setup via front-panel
control.

Let’s take a look at the output power capability of the Flexiva line.

Figure 1: GatesAir Flexiva power chart

One of the lower-power Flexiva line transmitters will easily fulfill the
role of “exciter” in this case. The Flexiva “exciter” uses direct-to-carrier
digital modulation. It features multiple AES inputs, composite program
inputs, and analog inputs with failover switching. An internal stereo
generator is included. Flexiva will also accommodate digital MPX via
AES192. The Flexiva has its own complete remote control capability with
an embedded web interface, SNMP support, and parallel GPIO. A GPS
receiver for single frequency network synchronization is available as an
option. You will need to add the optional Gen4HD board to the “exciter”
in order to transmit HD Radio. This internal expansion board provides
hybrid crest factor reduction, which is GatesAir’s peak-to-average power
reduction technology, as well as linear and real-time non-linear pre-cor-
rection. Other key features of the Gen4HD board include an RF spectrum
analyzer display, asymmetrical sideband power control, and Modulation
Error Ratio (MER) monitoring.

Broadcast Electronics is also a fan-favorite of many Broadcast Engi-
neers. Like others in the “big 4” group of transmitter manufacturers, they
have an extensive line. We'll examine the FMi-T, which is their high-pow-
er, vacuum tube series of HD transmitters. One of the most important
facts to take away about the vacuum tube PA is that the cavity is a half-
wave design, which eliminates the plate blocking capacitor and sliding
contacts. These components are one typical failure point of high-voltage
tube amplifiers. BE’s peak-to-average power reduction method is called
“Vector Power Enhancement.” The technology increases the amount of
HD power output while maintaining good overall RF efficiency. The FMi-
T series also makes use of adaptive pre-correction.

Other features of the FMi-T series are as follows:

« Large PA tube used, providing for effective cooling, even in environ-
ments with high ambient temperatures

+ Tuning and loading controls at zero volts DC potential

MYADINC.

Smart Technology,
Fven Smarter Value.

Innovation has never been this affordable

f‘«,ilfh.wlu:ﬁ;--‘.“4-1,'!_1‘,'~ ome to expect from the Industry Leader

Our 1 5/8” Aluminum Components offer
» Excellent electrical performance
« Light weight design

« Lower cost than traditional copper/brass components

When budgets are tight and deadline
the company that has been delivering Quality and V

the industry for

Learn why so many broadcasters rely or

1-201-684-0100 | WWW.MYAT.COM
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MoDEL DB4004

... it’s Simply the BEST !!!

9110

DB4004 Modulation Monitor
800-438-6040

Product with no equal in the industry

POWER FM

www.scmsinc.com
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+ Broadband neutralization eliminates the need for re-neutralization during tube changes

« Produces full rated power into 1.8:1 VSWR, capable of operating into higher VSWR with automatic
power reduction; Protected against open and short circuit.

» Microprocessor-based controller allows remote access to monitor all operating parameters,

» RF efficiency 67 percent or better at rated power; overall AC-to-RF efficiency 57 percent or better at
rated power.

with VPe Taking a look at the FM-T line
—— FM Only | FM+IBOC | FM+IBOC| FM + IBOC power vs. HD in!‘ection .leve]s:
(Watts) | (-20dBc) | (-20dBc) | (-14dBc) The latest exciter design from BE
(used for the FMi-T line of transmit-
FMi17T [ 25,000 17,500 20,400 14,600 ters) is the STXe. With the addition
FMmi 21T 30,000 21,000 24,500 18,100 of Vector Power Enhancement, this
FMi 25T 35,000 24,500 28,600 20,400 new exciter can operate in elevated

Power outputs may vary with injection level and frequency
Figure 2: BE FMi-T power chart

HD injection level applications, or in
DRM+ installations that desire an
FM analog and DRM+ transmis-

sion from a single transmitter. STXe combines BE’s peak-to-average power reduction scheme and real-time

distortion pre-correction to yield higher transmitter efficiencies and output power. It has multiple program
inputs with silence sense and failover, a built in RDS generator, an FSK IDer for translator applications, and

a built-in audio delay for use with single frequency networks.

STXe has its own built-in controller with an updated GUL. If your transmitter site has IP connectivity,
you will have access to all of the STXe parameters via a PC, laptop, tablet or smartphone. SNMP is also
supported for remote monitoring and control.

Nautel’s most recent design is the GV series. As with all Nautel designs, it is a solid-state transmitter. The
GV series uses LDMOS FET RF amplifiers and redundant hot swappable power supplies. Common module
types are used across the GV line and the NVLT series. This reduces spare requirements, assuming you
have multiple sites with Nautel transmitters.

A 15 percent increase in RF efficiency has been gained, in part by the introduction of Nautel’s “Spec-
trum/Efficiency Optimizer” which optimizes RF amplifier parameters dynamically to meet the demands
for analog output power at higher HD injection levels. Nautel calls their peak-to-average power reduction
technique “HD PowerBoost” This feature is standard in the GV.

Take a look at the power output vs HD injection levels for the GV Series:

R U U 0 0 0
| 375N | SkW | 7SKW | 10KW | ISKM | 20K | KW | KW | 40KW |
| 70% | 0% | 0% | 70% | 0% | 70% | 70% | 70% | 70%
Analog@ | 33mw | asw | e7sw | ow | msw | sw | oomw | onw | 3w
|Analog@ |MaxPower' | 25k | 33KW | SKW | GGOW | 10KW | 13KW | 200w | 200W | 26kW
10dBHD | TypicalEfficency | 52% | S2% | 52% | S2% | 5% | S2% | S2% | 2% | 2%
ACinput ‘ 1-Ph 175-265V or 3-Ph 175-265/303-459" (47-66 H2) 3
PowerModules | 2 | , A RN, (et Vi | ) BT e
| switching Power Supplies 4 8 16 | 24 2 ‘

Figure 3: Nautel GV Series power chart

The GV Series features an integral direct to digital exciter, with an optional redundant exciter. The
exciter supports adaptive pre-correction, and an optional Exgine card for HD Radio.

Monitoring and control is through Nautel's Advanced User Interface (AUI) viaa 17” front panel touch-
screen, web interface, or local “backup” control panel. The AUI offers comprehensive display of all transmitter
parameters and detailed logging.
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Transmitter parameters are set in “presets.”
These presets include the frequency, power
level, operating mode, audio input options
including failover, and a number of other set-
tings. Remote GPIO control is also available.
Using the transmitter’s internal GPIO and AUI,
the GV provides a built-in, fully integrated
monitoring and control mechanism for exter-
nal site-related equipment. This could include
things such as air conditioning and generator
status. The AUI can also notify station person-
nel via email if any monitored parameters
transition to a fault state.

Functions accessible via the AUI include:

« Dynamic RDS scrolling, integral
SCA generators

« New oscilloscope instrumentation

« MER instrumentation

» Livewire support

« MPX over AES input

- Shoutcast and Icecast streaming inputs

« RFand audio spectrum analyzers

« Audio input silence sense with smart
source switching and return

- USB audio storage and playback system

« Optional Orban Inside multiband
digital audio processor

» SNMP support

« Email notifications

GPI-16 Plus
16 Input General Purpose Interface

The GPI- 16 Plus interfaces 16 general purpose logic inputs
to the users PC, using its built-in USB and RS232 ports.
The user may select from two pre-programmed serial
formats; the “PIP” GPI format which is used on most of
our audio switchers, or the legacy AT-1616 format.

BROADCAST!

0 O

PROBLEM SOLVED
www.broadcasttools.com

= Det:gred and Assasbied in Wasaigion Stete, USA

Making General, Extraordinary
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Real-time measurement of MER (Modula-
tion Error Ratio) provides the ability to diag-
nose issues related to HD Radio transmission,
even down to measuring the MER performance
on specific sets of subcarriers.

Continental Electronics continues to
produce their familiar line of high-power FM
transmitters—the 816R series. Power lev-
els range from 11 kW 10 21.5 kW using the
816R-2C and up to 40 kW with the 816R-7C. A
single tube is employed as the final amplifier—
a 4CX15000A, 4CX20000E, or 4CX25000C
depending on the power level. All of the trans-
mitters are self-contained, except the 816R-7C,
which uses a separate power supply cabinet and
external harmonic filter.

The “HD-ready” 816R-HDR is a high-
power combined amplifier for IBOC applica-
tions. You can buy it initially as an FM-only
transmitter, while planning to add the Exgine
equipped 802Ex digital FM exciter and
an exporter for IBOC operation later on.
Continental’s D816HD Series Transmitters
range in combined TPO from 18 kW to 56
kW at HD power levels of -20 dBc to -10
dBc. These combined transmitters use only
one tube each, the tinal power amplifier
tube. The D816HD Series Transmitters are
also completely self-contained, including the
harmonic filter. The 70 kW version has two
high-voltage rectifiers and plate transformers

Six Remotes in

PLUS

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

Tielinel™4

The Codec Company

www.tieline.com

Style and affordability from
the industry leader.

Custom furniture - Full integration services - RF services

GRraHAM STUDIOS

Broadcast Furniture
(866) 481-6696 + graham-studies.com

STREAM
LIKE A PRO.

STREAMING - ENCODING
SOFTWARE

Get all of these
fine products from...

Broadcasters
General Store

www.bgs.cc
2480 SE 52nd Street » Ocala. FL 34480 ¢ 352-622-7700
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Preparing the test vehicles

test on a commercial station (well, two stations
here) because one of them had been on a test
transmitter.

David Layer of NAB Labs is taking a very

David Layer (NAB Labs) in one of the test
vehicles

disciplined approach to all of this and he was a
treat to work with.

One moment of excitement came with a
loud “POP” as the KX A transmitter blew its

ES-185U/NTP GPS Master Clock
With ESE’s Master Clock, you can display Universal Time Code
via the 12-channel GPS reciever and generate many types of

Time Code (NTP, SMPTE/EBU, IRIG-B, ESE-TC89, ESE-TC90
RS232C/ASCII, & USB), and an extremely accurate 1PPS signal.

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

ESE, 142 Sierra Street, El Segundo, CA 90245 USA, Tel: (310) 322-2136
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Jeff Welton (Nautel) makes adjustments to
the HD Radio exporter.

rectifier stack. The show must go on though, so
we cannibalized my KRKO transmitter in order
to enable the KXA tests to happen as planned.
We ran at 12 kW on KRKO until parts arrived
on Tuesday. The rectifier failure had nothing to
do with the testing, but it was fortunate that the
Nautel factory engineer was on site to say, “Hey,
it’s your rectifier stack” Ok!

A LITTLE ABOUT THE HD RECEIVERS

I learned that there is a huge amount of vari-
ability in receiver capability. The Ford factory
radios are really nice and keep a good lock. My
Kenwood aftermarket radio, not so much. That
could also be a function of the antenna in the
vehicle, but 'm more inclined to think it is a
receiver variation.

I also learned that some receivers locked on
an all-digital signal that drops will never reac-
quire that signal again if they stay on that chan-
nel. There seems to be a timeout function where
if the signal is gone for too long, the receiver
assumes it will never come back and stays silent

The KRKO/KKXA towers at night just prior to
atestrun



Some of the engineers involved in testing David Layer NAB Stephen Lockwood
Hatfield & Dawson; Mike Rhodes, Cavell Mertz; Tom McGinley, CBS Radio Seattle;
and Andy Skotdal and Buzz Anderson, KRKO(AM)/KKXA(AM), Seattle

thinks they can make that correction, but it wasn't contemplated that
stations would do something other than hybrid or all-digital.

The Everett all-digital AM HD Radio tests were the last of nine carried
out by NAB Labs. Results of the tests will be processed and submitted to
the Federal Communications Commission in 2015.Q

rather than continuing to sniff for the signal. You
have to tune to another channel and then tune back.
NETWCRK. AUDIO. VIDEO.
TAKEWAYS FROM THE TESTING smart IP iive production infras:ructure.
There is no equipment available to stations to
allow them to see what the HD error correction
level is in the field. This would give you an indi-
cation of what the HD carrier looks like leaving
the transmitter site and give a field snapshot as to
whether transmitter site modifications are making
an impravement or not. If a receiver is working 2x as
hard to decode your signal, it would be nice to know
because that causes you to lose forgiveness when

Monitoring KKXA during a test run

vou get to overpasses and power lines, for example,
whereas it the receiver doesn’t have to error correct,
vou have more headroom for correction when other
variables creep in like power lines and bridges.

I learned that our gear was not programmed to
allow for what I'll call all-digital demo mode, mean-
ing if I want to go all-digital on Saturday nights
by contact closure to promote the technology and
encourage people to buy receivers, if the FCC allows
that someday, the system won't allow that the way
my exciter and exporter work right now. Nautel

www.lawo.com

RF Speccialties”
@J Group

www.rfspecialties.com
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NEW...

ARC-8 Blue

Bluetooth, wireless,
Cell phone interface &
Stereo streaming

= Eight channels

= 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 flexibility

The BEST of both analog and digital. With the NEW
Bluetooth built in, the ARC-8 features a wireless
Cell phone interface for telephone talk shows and
wireless audio streaming from any Bluetoath
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 mstallation:
anced inputs and outputs, the ARC-8 works out = RCAs for unbalanced I0,

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

long life switches.
conductive plastic faders.
Socketed ICs for fast on site repair,

Bluetooth enabled ! The # seling ARC-8 advanced Radia console has gane Blue’.. Bluetoath enabled that is! This means that
Channel seven on the console can be paired to any Bluetooth enabled audio device such as your Cell phane, MP3 player, MP3 recarder-editor,
and mare. Just pair your cell phone to the ARC-3 and answer your incomming calls with the ‘Call button and drop them with the ‘Drop’ button,
just like a standard phane hybrid. The Caller receives the consale 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 stil allowing an external phone hybrid to be connected if desired. Your imagi-

list price S',UHH

nation is the only limit with this amazing console !!

*USB sound card supparts USB HID compatible PCs

www.arrakis-systems.c




RFENGINEERING

by Jeremy
Ruck, PE

24

he use of FM translators for AM stations continues to be
a topic of great interest to many broadcasters. I frequently
receive inquiries on what must be done, and how to pro-
ceed. This month we compare the two famous waivers, the
so-called Mattoon and Tell City waivers, from an engineering perspective.
While the Mattoon waiver continues to be somewhat reluctantly approved
by the Commission, its Tell City cousin has been denied.
At the heart of both waivers is the relocation of a translator further
than what would normally be permitted under minor change provision
of the Commission's rules in order to provide fill-in service for an AM
station. For a translator relocation to be considered minor, among other
things, there must be overlap between the authorized and proposed 60
dBu service contours. Both proposals seek to waive this provision.
In the case of the Mattoon version, four “narrowly tailored” conditions

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

AUDIO IS OUR SCIENCE.

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

= s et = 3
Smet Urcetemce www.audioscience.com
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Mattoon and Tell:
A Tale of Two Waivers

were originally stated in 2011 as being required. Specifically they require
no history of serial minor modification applications, mutual exclusivity
between the licensed and proposed facility, no implication of LPFM spec-
trum concerns, and the rebroadcast of an AM station. The third condition,
with the passing of the LPFM window, has been reduced in importance.
Additionally some moves were slid through for FM facilities under condi-
tion four due to the original wording; however, the Commission has since
tightened this criterion to state explicitly that the Mattoon Waiver is to be
utilized for AM stations only. Although there have been some rumblings
of further tightening the Mattoon policy due to perceived abuses, it at
present appears to be a viable proposition. The technical ability to utilize
the Mattoon waiver revolves around the mutual exclusivity between the
licensed and proposed facilities. Mutual exclusivity is the fancy term for
the concept that two
facilities cannot coexist

e
[ 40dBuF(0,10)
| intertering Contour

/N
(bt

due to the violation of
some provision of the
Rules, which typically
would be the contour
overlap provisions of
Section 74.1204. In
1945, a Supreme Court
case known as the
Ashbacker Doctrine,
required equal op-
portunity for potential
applicants when filing
for a new frequency. In ==
the Mattoon situation,
Ashbacker is satisfied
since the licensed facil-

60 dBu F(50,50) |
Service Contour |

Figure 1: Mattoon co-channel illustration

ities of the translator would necessarily preclude the grant of an application
for a new facility equivalent to the proposed translator.

Technically speaking in applying Mattoon, the greatest relocation
distance winds up being in situations where the licensed and proposed
facilities are co-channel. (Figure 1) Contour overlap in that case would
arise when the 40
dBu F(50,10) contour
of either has some
overlap with the 60
dBu F(50,50) contour
of the other. Assum-
ing uniform terrain at
both sites, relocation

@ 'RF Speccialties®
J Group

www.rfspecialties.com




distances in the neighborhood of 30 to 40
miles are not out of the question. This is a huge
contrast between the 60 dBu to 60 dBu overlap
distances, which tend to be closer to fifteen
miles or so. Because of the reduced protection
ratio, a first-adjacent situation still affords an
applicant greater distance than the standard
overlap provision, albeit to a lesser degree than
being on the same channel.

In reality, a Mattoon Waiver could be con-
sidered a series of minor changes. (Figure 2)
Assuming a 60 dBu contour radius of approxi-
mately 8 miles, a site relocation of 40 miles
could theoretically be accomplished in a couple
of hops. By allowing Mattoon, the Commission
has additionally created the effect of reducing
the processing burden on the Staff, while at the
same time staying in line with Ashbacker.

Tell City sought to expand the Mattoon
concept by not only increasing the potential
relocation distance, but also by proposing a si-
multaneous channel change that was significant

Providing technical precision as well as style and affordability.

Onginal Site 40 dBu F(50,1 Area of Overlap Creating MX
e Tarence ot ! inal

Desired Site

60 dBu Contour Overlap
for Minor Change

Figure 2: Mattoon as a series
of minor changes

in nature. Instead of the mutual exclusivity
situation between two translator authoriza-
tions, the proposed metric was relocation
anywhere within the 0.025 mV/m interfering
contour of a licensed AM station. (Figure 3) If
the assumption is made that the AM station in
question operates on 1230 kHz with a power
of 1 kW, antenna height of 90 degrees, and soil
conductivity of 8 mS/m, then that contour has

aradius of nearly 122 miles! Therefore, under
Tell City, for a run-of-the-mill class C station, a
relocation of one hundred miles or more would
not be out of the realm of possibility.

Now let us go to the other end of the scale
and consider a class A AM station. One class A
station in Chicago, for example, on a particular
azimuth, has a 0.025 mV/m contour radius of
some 370 miles. Under the Tell City metric, a
relocation of a translator from Minneapolis/
St. Paul or Cleveland to the suburbs of Chicago
would theoretically be permitted.

Additionally, Tell City also sought to make a
substantial change in the channel of operation.
The translator was licensed on channel 218,
91.5 MHz. The proposed channel of operation
was 279, or 103.7 MHz. This was a difference
of 61 channels, while the minor change rules
permit changes up to three channels either
side of the licensed channel, or changes of 53
or 54 channels to the intermediate frequency
split. If critically considered, it can be realized

(GRAHAM STUDIOS

Broadcast Furniture

Broadcast Engineering

(866) 481-6696 + graham-studios.com (304) 416-3269 - xenirad.com

(815) 222-3556 + secondopinioncomm.com
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that limiting changes to those channels, keeps
the possibility of mutual exclusivity alive, and
Ashbacker with it.

Follwing the Media Bureau’s action on
Tell City, Commissioner Pai issued a state-
ment expressing his disappointment with the
denial of the waiver. While there is likely some

s €

disappointment that the waiver was denied, . o 0 ??:?Mk:;ms?@” !
AM broadcasters should continue to take heart Figure 3: Tell city waiver AM interference

that they are in fact being noticed, and have a contour example
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substantial ally in Commissioner Pai.

The statement of Pai alluded to the opening
of an AM translator window. Indeed that topic
was brought up during an interview with Com-
missioner Paj at the NAB/RAB Radio Show
in Indianapolis earlier this autumn. Although
the Commissioner could not provide definitive
details at the time, he alluded to the potential
opening of a window in 2015. Clearly, pending
LPFM issues would need to be addressed prior
to any translator window due to spectrum
availability. This is especially true considering
the fact that major amendments to mutually
exclusive pending LPFM applications are per-
missible under the various ongoing settlement
windows.

Any such translator window is expected
to be limited to participation by AM facility
licensees as of a particular date. Additionally,
an authorization granted under this window is
expected to be tied to the AM facility for which
it was submitted in perpetuity. This makes
sense. If the goal is to aid the AM service, then
the translators granted under such a window
should be reserved for their use. Due to the
expected tie in to a particular AM facility, it is
expected that a cancellation of the AM station
license would similarly result in a cancellation
of the associated translator license.

Lest we ignore them, other similar waiver
requests have been proposed before the Com-
mission. One such request proposed a simul-
taneous channel displacement with Mattoon.
Although the ultimate goal will be achieved
through the submission of two sequential ap-
plications, a single application would have been
more efficient for both the Staff and applica-
tion, but could pose Ashbacker issues. There
is a technical hurdle there too, as any time a
scenario like that is proposed in sequential ap-
plications, the final channel has to work in both
locations.

Although Tell City would have further aided
AM broadcasters, Mattoon remains a vital
tool. It is definitely one that can be used now.
Alternately, if your time horizon is a little more
distant, start thinking about a translator in
the expected upcoming window. Demand will
likely be robust. Due to the spectrum con-
straints, that may be the last such window for
along time, so get with your consultant, and
don'’t miss the opportunity!

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



88Nine,
Milwaukee

by Shane Toven, Editor

he Midwest has a rich history
of broadcast stations that have
made their unique mark on the
industry—both commercial and
non-commercial alike. This month we visit
Milwaukee, Wisconsin.

Milwaukee is the largest city in the state of
Wisconsin, and the 31st largest city in the Unit-
ed States. The city is perhaps best known for its
many breweries, and of course the baseball team
named for those breweries, but it is also a home
to a very diverse population, as well as a thriving
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Radio

music and cultural scene. Genres covered in the
local musical landscape range everywhere from
Jazz and Classical to Rock, Metal, Punk, Hip
Hop, and everything in between. The city has
also hosted a number of well known club DJs.
Nationally known bands that have come from
the Milwaukee music scene include the Violent
Femmes, the BoDeans, and many others.
88Nine Radio Milwaukee serves the city with
a unique outlet for new music from local bands,
playing at least two tracks from local bands each
hour. Many of these bands would likely not
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receive airtime anywhere else. The
station aims to serve as a common
gathering place for the community,
both on the air and physically at the
station. Their mission is to be “a
catalyst for creating a better, more
inclusive and engaged Milwaukee”
and “reach a new generation of radio
listeners with an entertaining and
adventurous selection of music and
public affairs programming.”

HISTORY

88.9 WYMS has been on the air in
Milwaukee since 1973 and is licensed
to Milwaukee Public Schools. The
station for many years had broadcast
Jazz music with a mix of ethnic pro-
gramming (particularly polka music)
on the weekends. In 2002, the station’s
operations were handed over to the

“Studio Milwaukee” main performance area
University of Wisconsin-Milwaukee

USB AUDIO IS THIS EASY
WITH USB MATCHBOX I

UsB MATCHBOX Il ™

USB MULTI-MODE PROFESSIONAL CODEC

O

HEAORHONES

RIGHT IN LEFT OUT RIGNT OUT AES OUT

o your pc

To THe ReAL WORL) O

»

NO WALL
WARTS!

The ease of USB audio without hum, buzz, or sound-card headaches! Get
true professional levels with lots of headroom, and an AES digital output too.

Visit www.henryeng.com for all of Henry's solutions!

for a period of time after the school district suf-
fered a budget shortfall.

RADIO FOR MILWAUKEE

In 2003, the school district sought proposals
for a nonprofit group to run the station under
LMA. A nonprofit startup known as Radio For
Milwaukee had a distinct vision to hyper-serve
the community with locally focused program-
ming completely different from what was
available through existing commercial and
non-commercial outlets. By 2004, they had an
agreement with the school district 1n place and

A large collectlon of Jazz LPs gives a nod to the
station’s history.

eTny NEW Phone: 562.493.3589 « email: Info@henryeng.com
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The main control room and small
performance space, including a separate
mixer for live bands, which feeds into
the Axia network for broadcast.

began to execute their vision.

After several years spent figuring out exactly
what the “sound” of Milwaukee is (no small
task due to the diverse musical genres repre-
sented in the town) and how best to serve the
community, 88Nine Radio Milwaukee made
its long-awaited debut on WYMS in 2007 from
the existing studios located at the Milwaukee
Public Schools administration building.

“MILWAUKEE PROUD"
PROGRAMMING

With 21 employees, six of whom are in
the programming department, 88Nine Radio
Milwaukee produces all but a small portion
of its program schedule locally. Their goal s
to bring the “best of the best” to their audi-
ence. The lineup includes programs such as
“Discover New Music” focused (as the name
suggests) on new music; “414 Music Live”
which brings local artists into the spotlight
(414 is Milwaukee’s area code); “AMKE” which
is Radio Milwaukee’s morning show including
music, interviews and community affairs; “The
Rhythm Lab” with a distinctly urban sound;
“The Saturday Session” inviting local DJs into

the studio for interviews and music sets; and
“Sound Travels” bringing world music to the
Milwaukee airwaves.

According to Radio Milwaukee Program
Director Sean Demery, “We're not looking for
everyone to listen, but we're looking for enough
like-minded listeners and partners to accom-
plish the mission and serve the community”

A NEW HOME

In 2013, Radio For Milwaukee accomplished
the next milestone in their vision to become
a gathering place for the community by con-
structing new studios in the historic Walker's
Point neighborhood of Milwaukee. While the
studios at Milwaukee Public Schools continue
to be used to air weekly school board meetings,
the new facility gives 88Nine Radio Milwaukee
a very tangible physical presence in the com-
munity.

WALKER'S POINT

The Walker’s Point neighborhood is south
of Milwaukee's Third Ward and has historically
been an industrial neighborhood for the most
part, home to tech companies such as Rockwell
Automation and PKWARE. Recent years have
seen a revival of this neighborhood as new
housing; retail and office development replaces
long shuttered factories and other previously

PARTIAL EQUIPMENT LIST

ENCO Systems Automation
Axia AES and Analog Nodes

- Axia Element control surfaces
(Main Control Room)
Axia Radius systems
(Production Rooms
Telos Nx12 Phone Syst
Telos Z/IP One Audio Codec
Telos Zephyr Xstream
Telos ProStream
Presonus Studiolive Console
for live bands
QSC KLA Arrays with KW subwoofers
in live performance venue

Electro-Voice RE27 Microphones
DBX Microphone Preamplifiers
Rolls Headphone Amplifie
Genelec Stuc
Eventide BD961 Audio Delay

o Monitors

Denon DN CD Players
TrippLite UPS units




A "green” roof doubles as another performance and event space.

industrial space. The neighborhood is also becoming a new cultural center,
with a number of community nonprofit organizations as well as a variety of
nightclubs and other venues.

THE STUDIOS

On the broadcast side of things, the facility features one main control
room with a self-contained space for live performance, four small production
studios, and a tech center to house support equipment common to all studios
in the facility. Audio routing and distribution is via Axia Livewire with content
primarily played from the ENCO system or CDs by the hosts, and of course
the live bands and DJs that frequently visit the facility.

UNJQUE SPACES

In addition to the broadcast studios, the facility features several other very
unique spaces to help Radio Milwaukee accomplish their mission. As you enter

ZA
The technology center houses support equipment for the studios.

’l
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the facility, the first thing that you notice is that it is directly attached to a the community. Now that the staff is getting used to the space, 2015 prom-

local coffee shop. This immediately creates a warm and inviting atmosphere ises to bring even more opportunities to use the space to fulfill the mission.

to connect with the station and others in the community. The new space truly does give 88Nine Radio Milwaukee a common gather-
While there is a secure entrance into the broadcast facility itself, there is ing place to bring the community together both on the air and in person

a large common area between the coffee shop and the statfon’s main indoor through music. 0

performance space. Viewing areas are provided from the common area

for both the main air studio and the performance space. This performance
space can accommodate audiences of up to 100 people and regularly hosts
live concerts for the public by local bands and nationally known artists.
Large glass garage doors open up between the common area and the perfor-
mance space to accommodate larger crowds.

“GREEN"” CONSTRUCTION

Recycled materials are used throughout the facility. In the office spaces,
one of the more interesting features is the use of old doors as countertops.
Shelving for CDs and wall coverings are also constructed from reclaimed
materials. This theme carries throughout the building all the way to the
rooftop, where a “green” roof also doubles as yet another live performance
and event space.

THE KITCHEN SINK...AND MORE Another small studio equipped for audio editing and production
What radio station would be complete without a full kitchen? Not only

does the new Radio Milwaukee facility have a

full kitchen area, it also features something most

radio stations don’t have—a laundry room to al-

low visiting artists (or station staff) to wash their
clothes after long hours on the road or working
at the station. Artists and staff can also make

PR LRI S G S Materials to Control Sound & Ehminate Nmse."
when they aren’t on the air. The entire facility is 11, | ’ i ” I
designed to make station staff and visitors feel = — . ! I

very much at home.

MORE THAN JUST A BUILDING
In keeping with the Radio For Milwaukee

mission, the goal was not only to create a new
home for the broadcast studios, but a “hub” for

Toll-Free Number

Axia Radius surfaces in smaller studios
3 - jimu)
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Yamaha MG10XU

by Chris Wygal

36

enerally speaking, engineers

get to hide out in their office or

rack room, work on a project or

two and be ready for things to
go awry. Sometimes however, a project pops
up that requires him or her to come up with
a quick and easy solution. When small jobs
happen, having good tools that are easy to
carry around can be an engineer’s best friend.
An acoustic set with guitars and vocals, a
board room or maybe a fundraiser broadcast
with some mics in the call center are prime
examples of events that generate a “how do we
do this” phone call to the engineer.

Yamaha is one of the biggest players as far
as large and micro-format mixing surfaces go.
The “MG” series has proven to be a top-quality
small-format mixer, providing simple solutions
for musicians and engineers. New to the MG
family is the Yamaha MG10XU. It has four mic
inputs, three stereo inputs and a host of nifty fea-
tures for grab-and-go-and-sound-great projects.

Yamaha Pro Audio

www.yamahaproaudio.com
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ON THE SURFACE
The MG10XU has layout fea-
tures found on just about every small mixer.
Rotary pots make for an economical use of
space. It is just over nine inches wide and
weighs less than 5 pounds. The four micro-
phone inputs boast excellent preamp technol-
ogy providing smooth and accurate response
along with a low noise floor, features that
have made Yamaha a favorite among audio
engineers. Each mic input includes a 26 dB
pad and 80 Hz high pass filter. The mic chan-
nel input stage provides as much as 64 dB of
gain. Channels 1 and 2 have a compressor
stage that adds threshold, ratio and output
compensation to the channel. The ratio is
adjusted up to 4:1 with a 25 msec attack time
and a 300 msec release. Low, mid and high
EQ adjustments allow for basic tonal crafting
of the response on all four mic channels.
48V phantom power is available on each mic
channel. The unbalanced stereo inputs each
have two-band (high and low) equalization.
Channels 5/6 and 7/8 have %” TS and RCA
jacks. Channel 9/10 comes with %4” TS jacks,
and is switchable to the USB interface. All
the channels include effects send, pan and
rotary fader.

NUTS AND BOLTS

Small format mixers all-too-often only
include %” output jacks. When these small
mixers are put into “big boy” environments,
adapters are needed to convert to the profes-
sional XLR ins and outs. The MG10XU has
both XLR and %” mains outputs. As simple
as it may seem, the is one of the most at-
tractive features on the MG10XU. It also
includes a headphone jack with separate
level control, master outpat level control and

a seven-segment stereo LED master me-

ter. It also contains “monitor out” jacks for
use in the studio. As mentioned before, the
MG10XU comes with a USB jack for slick in-
terfacing with a PC or Mac. When the driver
is installed, the mixer effectively becomes a
soundcard. This is great for minimal cabling,
low noise floor and low-latency recording and
monitoring. The USB input to the computer is
the main output from the mixer.

The MG10XU boasts the SPX Digital Multi
Effects Processor. It's a bank of 24 reverb and
acoustic effects with a separate effects return
channel that automatically routes to the mains
output. These digital effects contain every-
thing from room ambiance, delays, plates,
choruses, and flanges, plus several others.
This is a great tool for conveniently mixing
acoustic sets or very small bands. The built-in
effects sound true and convincing and much
better than lugging external equipment to
small setups. And if that isn’t cool enough,
the MG10XU makes room for a microphone
stand adapter. It’s light eneugh to perform
atop a mic stand!

As equipment becomes lighter, smaller and
in some cases virtual, an all-in-one solution is
an added bonus. The MG10XU provides lots
of quality and features that are packed in small
frame. A console like this is a critical compo-
nent in the engineering toolbox for whatever
project may come in the future!

Wygal is the programmer and engineer
for Victary FM at Liberty University,
Lyrichburg, Va.
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ach month, Radio magazine
receives a number of e-mails and
comments from our readers. From
time to time we pick a few of those

to share. October’s editorial on the topic of AM
radio brought these responses.

LOW POWER AND LOCAL

“Regarding the Disney stations that will be for
sale, I would consider it likely that a religious
broadcaster will purchase them. In my area
within a range of about 30 miles, a particular
religious broadcaster has one 3000 watt FM
station, a 24 hour 500 watt AM station and
four FM translators, all with identical content.
Thank you, FCC! I believe that a digital only
portion of the band would be a bad idea since
locking onto an AM digital carrier is not always
easy and could be a nightmare at night. How
many car radios or home have such capabili-
ties, anyway? Content is the key and if the FCC
would consider it, low power 100 to 250 watt
local stations would be a reasonable alternative
to the scarce channels open to FM low power
community or school sponsored stations. A
lower power requirement would encourage the
development of such stations. This would also
diminish interference if higher power stations
sell some stations to communities.”

B. Hammond

Editor’s note: Any current HD Radio model

power cap on AMs? Let
those stations that are
strong buy up and shut
off those that are weak or
marginal and let them go
up in power to 500KW
or perhaps 750 KW.
That would help those
strong stations overcome
the noise and be able to
move a little further away from their core
service area (dealing with the encroachment
issue) and still deliver a good signal. Fewer
stations would mean less interference, and if
enough went away, maybe the receiver manu-
facturers could widen up the bandwidth of
the radios again to improve quality. You are
correct in that those AM stations that have
good content AND have a decent signal
make a lot of money, even today. The list of
the top 10 billing stations in the country usu-
ally includes a number of AMs. Rather than
killing the AM band, doesn’t it make more
sense to let those stations that are strong get
stronger and let them buy off the weak? It’s
not like the TV spectrum, where it has other
uses. If AM goes away, what will we do with
those frequencies? Probably nothing, so let’s
figure out a way to have fewer, stronger sta-
tions in that band rather than just letting it
lay fallow.”

Alan Parnau

READERFEEDBAC

PORTABLE AM RADIOS

“Sadly, any portable digital radios only have
FM on them. When will we get portables with
AM, too?”

Submitted via radiomagonline.com

FM IN SMARTPHONES

“I am a Broadcast Engineer wha has been
working in public radio for a number of years.
The FM Chip Activation is a no brainer! Public
safety (EAS), larger audience base for all sta-
tions and even a selling point for the carriers.
What is the hold up?”

Steve Oneill

Send your feedback to radio@radiomagonline.
com. We always appreciate hearing from you.

that is capable of receiving hybrid AM HD
Radio signals is also capable of receiving all
digital AM HD Radio signals. It has been
reported, however, that overall perfor-
mance and behavior if the signal is lost in
all digital mode varies between receivers
from different manufacturers.

MORE POWER FOR AM

“One thing I think would help AM is
something that was tried (once) and
has been suggested a few times over

the years. How about lifting the 50 KW

and two Mono)

* 6 1018 channel configurations
® 24 or 36 inch wide frames
. *2" or 3" wide module options
* 4 Qutput Buss (two Stereo

* Metering for all 4 Outputs

® 2 - 4X1 auxiliary inputs standard-
* Mic preamp on first two channels

www.sandigsusa.com

215-547-2570
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by Doug Irwin
CPBE AMD DRB

ECHTIPS

&

onsider the following scenario:
You are tasked with maintenance
responsibility for a new (to you)
radio station and its transmitter
site. After the first couple of visits, you start to
notice some things that appear to be...shall we
say...out of place. Should you demolish certain
things and throw the pieces in a dumpster,
or perhaps restore some of these “mystery”
systems to service? Let’s take a look at some
examples.

I have yet to visit a “new” transmitter site
that doesn't have a cabinet filled up with old
spare parts. Naturally when you first discover
them your inclination may be to keep every-
thing. However, some items will clearly be
obsolete. One station [ visited had lots of spares
for an old vacuum tube transmitter—yet was
currently running two solid-state rigs, each of
which was at least 10 years old. Verdict: remove
or otherwise dispose of the old parts.

Some transmitter sites that once housed
tube transmitters may also have old blower mo-
tors lying around. Typically those can go. Keep
in mind they often have some salvage value.

On the subject of
blower motors, one
thing you might see
around such a transmit-
ter site is this:

This is a fan puller tool
used to remove a squirrel
cage (or other fan blade)
from the shaft of a motor.
Keep this one!

Fan Puller

'RF Specialtiec®
=4 Group

www.rfspecialties.com
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Transmitter
Site Cleanup

Another feature one often sees at some sites
is an old exhaust blower either in the ceiling
or right over the door. Does it work? What is it
for? This may have been part of an “old-school”
cooling system. Think about it...20 years ago
before solid-state transmitters and computers
made their appearance at the transmitter site,
air conditioning wasn’t as commonplace as it
is today. There was not as much need to keep
the transmitter space nice and cool. Many sites
simply relied on exhaust blowers.

Can this system still be useful? At the
very least, it could function a backup cooling
system if the “new-fangled” air conditioning
system should fail for some reason. Test the
old system. Find the thermostat, run the set-
ting to a lower temp, and see if the fan comes
on. If not, see if you can make it work. If you
have one of the fan blade pullers I described
earlier, you'll be glad you kept it. It makes
changing the blower motor much easier
should that be necessary to make the system
functional.

Most likely you have a temperature sensor
of some sort connected to a remote control,
right? You might want to consider adding an
air switch or perhaps a current sensor to the
exhaust fan system. Connect this sensor to the
remote control. This way, if you get a call or
message from the remote control indicating
that the room temperature is high and the ex-
haust fan is on, you’ll know your air condition-
ing may have malfunctioned.

Another item typically found at sites is one
or more boxes of air filters. Did they go with
the tube transmitter that made its exit 10 years
earlier? If so, clearly they’re garbage. Before

'you throw them out, however, look for any old

and forgotten air inlets carved into the exterior
walls. Sometimes desks, cabinets, or other
boxes get pushed up against them. “Mystery”
filters could have been used on these air inlets,
hopefully on the north wall of the building.

Once an air conditioning system is installed,
often old system remnants such as these are
forgotten. These air inlets are part of the same
system as the exhaust fan I mentioned. Remove
any old, rotted filters and replace them. Move
stuff away from the walls so that these air inlets
aren’t forgotten again.

Here’s another familiar sight:

Alarm Sensor

Old transmitter sites often have components
of abandoned alarm systems. If your transmit-
ter site is shared in some fashion, clearly you’ll
want to know when someone other than you
goes in and out. One option is to remove these
abandoned components as part of site cleanup.
On the other hand, you could connect these
sensors to your current remote control and
configure an alert that tells you when the door
opens or closes.

These are just a few things that you could do
to make a “new to you” site a bit cleaner and
more reliable. Do you have any tips for making
old sites new again? What is the strangest thing
you have ever encountered at an inherited
transmitter site and how did you deal with it?
E-mail your stories to radio@radiomagonline.
com. O

Irwin is RF engineer/project manager
for Clear Channel Los Angeles.
Contact him at doug@dougirwin.net.

Tech tips may be suitable to earn SBE

recertification credits. Send your tips to
radio@RadioMagOnline.com.
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Get info on these & other great remote
control products at www.circuitwerkes.com

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

fiiTw WarTs -« KLOWATT

Engmeer\mg S|owftwur\e

WE FIX
MARTI GEAR

plus a whole lot of other stuff!

Transmitting & Audio Tubes
Semiconductors
Taylor geseePeea Motorola

Our techs specialize in Marti

® Create "real-world" coverage maps, interfarence

Electronics gear, but we
service almost all brands of
broadcast equipment.

From mic processors and
audio amps, to STLs and
transmitters -

Bohn Broadcast Services is your
repair and service solution!

Give us a call today!
1-844-549-2646
www.bohnbroadcast.com

® Find STL broadcast auxiliary and Pa& 101
microwave frequencies and generate PCN letters
with Microwave Pro™

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

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

The Leader in
Broadcast -

Engineering LOMN.WAHONSO
Softwarel :ﬁz(é?\rgr;rr\';?il:\iﬂ&r:su'ﬁng S

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

studies, and population reports with Probe 4™ Eimac Shipment Toshiba

Amperex
MA/Com

» Se Habla Espariol
760-744-0700 - 800-737-2787

rfp@rfparts.l:om

Thompson

from Stock RN

» We Export

Fax: 760-744-1943

www.rfparts.com
E-mail:

IIF Pllll'l'S

COMPANY
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MOORETRONIX

BROADCAST & INDUSTRIAL ELECTRONICS

Our 14th Year

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

We Re-Condition

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

Stereo-Mixer and Mixer News-Mixer products.

We Have

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

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

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

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

E-Mail us at: rrmoorejr@aol.com

40
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Fine Used AM & FM Transmitters

Authorized Representatives for all major equipment manufacturers
Used FM Transmitters

100W 2008 BE FM100C

500 W 2000 BE FM 500C

35KwW 2000 Harris Z3.5CD, solid-state

5 KW 1995 Harris HT5CD

5 KW 1999 Harris Z5CD, solid-state

5 KW 2006 Harris Z5, solid-state, unused
75 KW 2002 Harris Z7.5CD, solid-state, S PH
20 KW 1989 BE FM20B

25 KW 2008 Continental 816HD w/ Flexstar/Exporter
27.5 KW 1994 Continental 816R-4B, SS IPA
30 KW 1988 Harris FM30K

35 KW 1990 BE FM35B

Used AM Transmitters
Please call or email for current listing

naUtel Ha"ls m % Crown SroRDCAST

Exciters Used Misc. Equipment
Please see our current listings on our BE FC30, SCA Generator

website Bird Model 8936, 10 kW air-cooled RF Load
New TV Transmitters Harris N + 1 Controller
Visit our website for the latest sales Harris THE-1, FM exciter
Special Discount Pricing On: ; ! .
VHF and UHF Transmitters and Marti ME 40, FM exciter

Antennas (100w to 10 kW)
TVSTL

Please visit our website, www.tmamtv.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

World Radio Histo

RadioMagOnline.com

(el
W Complete Inventory at:

www.Besco-Int.ct

Pr-Owned TN an i o

Amps and FM tra
30 watts to 14Kw of -
power for FM Analog and HD

IBOC carriers.

New and used FM anter o
coax and connectors fur
needed frequency.

Rob Malany -
les: (321) 960-4

QOCOACLOZ




The Perfect Trio
for Studio Control

1- The Studio "Slave" Auxiliary Relay Pack

The Studio Save is an economical solution for studio contro/
functions at an economical price, featuring 8 form C contacts

for switching functions ranging from low
level audio and up to 2amps of AC or
DC. Featuring momentary, latching,

positive DC, logic low or dry contact input
control, steady state and flashing Solid State
Relay driver voltages, variable delay and more.

2- The Original "Mic Pro® & "Mic Pro 2°
Microphone ON-OFF Controllers

The Original Mic Pro is a lighted switching interface for the
Studio Slave and other competitive switching
products.
The Mic Pro 2 is a stand alone lighted microphone
ON-OFF controller and is designed for microphone

control of low cost mixing boards with "Insert” jacks.
3- The Studio Solid State Relay Pack
A switching interface that can switch up to 5 amps of 120 VAC
for powering™ON AIR" or "RECORDING*
signs, floods, or any other incandescent @
light alerting indicators. It may be driven 1Y
directly from the DME Studio "SLAVE®,
"MIC PRO 2" or any 5-30VDC input. .
For details on these and other innovative products
for the broadcaster pleage visit us on the web at;
www.dmengineering.com|
—
” \A
2174 Chandler St. Camarillo, CA 93010
805-087-7881 800-249-0487

The microphone

Art Hadley

Kansas Audio-Reader Network

He won a 3-pack of Hosa
HMIC-025 mic cables

hosatech.com

was embossed
on one of the
ceiling tiles.

AM Ground
Systms Company

www.amgroundsystems.com

866-22RADIO

Toll-Free
Number:

888-765-2900

GET YOUR OWN COPY!

Each month the Radio Technology Leader
brings you the latest must-read information about
radio broadcasting.

nﬂmmmmph

and complete the online form TODAY!
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2014 Marks the 50th Year of the Society

Operator Certification

42

by Chriss Scherer

evolve in its purpose and the

services it provided to members and the
industry. As the 1980s approached, radio
and TV broadcasting technology continued
to advance, and the Federal Communica-
tions Commission began loosening many
rules. This included individual operator

ince its inception in the 1960s,
the Society of Broadcast Engi-
neers continued to grow and

licensing.

For many years, radio operators who were
in control of the station (taking meter read-
ings and changing power among other duties)
were required to hold an FCC Third-Class
License with the Broadcast Endorsement.

By December 1978, the FCC eliminated the
licensing requirement. While this removed
a perceived burden for operators and sta-
tion owners, it meant there was no longer a
standard means for a station to qualify its
operators.

The Society of Broadcast Engineers had

Certificatio
SHandboolk

Radio
Operators

2nd Edition

By Ron Bartlebaugh, CBNT"

—

already established the Program of Certifica-
tion in 1975, and with the void created by the
FCC'’s action, the SBE stepped up in Octo-
ber 1980 to find a solution.

Work began to develop a test

a4

Tho Focioly of Broad:
Pshimpbon, D. .
The Bowsd of Direclass wcopniyes by
Andrew R. Funk
& dorody wongripedd o4 @
BROADCAST TECHNOLOGIST

S toslimssoy ciboss of milivoss She
ncbs Mo sonl of Fhis sosioly dbis il day of Sy, s900

,lg”’;_

of ths Posidont and Roorolory

and certification that could
substitute for what the Third-
Class License evaluated. This
new level of certification was
called the Certified Broadcast
Technologist (now abbrevi-
ated CBT).

Then and now, the CBT
can be obtained in one of
two ways. First, an applicant
can take and pass a written
exam, like the other levels
of SBE certification. A local
SBE chapter certification

NOVEMBER 2014 | radiomagonline.com
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This Month in SBE History

chairman or his designate can administer
the 50-question multiple-choice exam.
Examinees can also arrange for private
proctoring when there is no local chapter
or when the exam proctor and examinee
have a personal or professional conflict of
interest. The second method to obtain the
CBT is to hold a valid FCC General Class
Radio Telephone license, FCC Amateur
Extra Class license or a Canadian Ad-
vanced amateur license with either two
years of continuous satisfactory service in
broadcast engineering or a related tech-
nology prior to the date of application, or
a total of three out of the last five years of
satisfactory service in broadcast engineer-
ing or a related technology.
In time, as the required technical pro-
ficiency of a radio operator lessened, the
CBT came to be aligned as an engineer-
ing-level certification. Today it’s part of the
Coare Four levels of SBE certification. In
1995 when the FCC eliminated all licensed
operator requirements at radio stations, the
SBE created the Certified Radio Operator
(CRO) and Certified Television Operator
(CTO) levels of certification. The SBE has
revised the “SBE Certification Handbook
for Radio Operators,” which is the prepa-
ration guide to take the CRO exam. The
second edition of the book is now available
from the SBE.

Historical source: “The History of the Society
of Broadcast Engineers, 1964 - 1981,” by Brad-
ley L. Dick, CPBE. @

Scherer is a contract engineer and recording
engineer in Kansas City, and former editor
of Radio magazine.
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Radio Automation... ARRAKIS SYSTEMS INC.

T 00—

Let a complete Multi-station solution with software, hardware,
upgrades. support, and training for...

only S200 /month*

Designed for multi-station and multi-site radio groups, Digilink-HD is full featured, and it is easy to install, use, and maintain. Choose from either the no
contract $88 per month ‘Solutions Program’ or the ‘Digilink-HD' purchase option.

With the $88 per month ‘Solutions Program,” you receive Digilink-HD on air software, DHD-taols Manager software for the on air PC, and “Bridge”
hardware PLUS training, support, and upgrades for your ENTIRE radio station. You then purchase factory cenfigured DELL PCs from Arrakis. For less
than the cost of a customer support contract for most automation systems, you can be on air tomorrow witn Digilink-HD.

With the ‘Digilink-HD" purchase option for $10,300, you purchase a complete system ready for air: DELL business PC, Arrakis ‘Bridge’, and Digilink-
HD software for on air, production. scheduling, voice tracking and more. The system comes with a full year of the ‘Solutions Pragram’ with training,
support, upgrades, and next business day ‘Bridge’ replacement if it should fail. The DELL PC comes with 3 years of next business day, on site service
from DELL. The DHO-taols Manager software for scheduling, reporting, voice tracking etc is only $300 per studio.

*There are substantial discounts for additional on air studios on the same site

Order your system today... call us at 370-461-0730 ext 309

www.arrakis-systems.com | 461.0730
World Radio Hisfo E
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THE WORLD'S FINEST IP AUDIO, NETWORKING, & PROCESSING FOR BROADCAST
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BROADCAST AUDIO PERFECTIONISTS
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