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The Forever Console...Wheatstone LXE 

Adapt to new technology, new techniques, and new workflows 
with LXE. Completely configure/reconfigure your console - every 
button, knob, and display on the surface is fully programmable 
using our intuitive ConsoleBuilderTM GUI/scripting interface. 

With ScreenBuilder"LXE, you can design dynamic 
custom touchscreen interfaces to augment L.XE's 
extensive screen set. Beautiful to see and use. 

Need more input faders? Enable up to four layers to 
double/triple/quadruple the number (up to 32) in 
the same footprint. 

LXE is built to last in every way. Learn more: wheatstone.com/Ixe 
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THE High Performance 
Standard for Radio Broadcast 
What makes Wheatstone consoles best-
of-class? Breakthrough technology with 
award winners like WheatNet-IP Intelligent 
Network with bus-minus'. Unique design 
ingenuity. Precision production/starship-
grade materials. Obsessive Wheatstone 
quality. FullTime support*. What does all that 
get YOU? Absolutely spoiled... 

LX-24 -This Really Changed Everything 
THE standard in radio today. Exceptional console at 
every level, fully loaded and completely modular. 

L-8 & L-12 - Full-Featured, Smaller Size 
Outstanding companions to the LXE and LX-24. 
Perfectly sized for newsrooms, etc. 

IP-12 & IP-16 - Best $ Per Channel Ratio 
Precisely designed and engineered for peak 
performance at mid-size stations. 

Intelligently Network Your Consoles 
Each powerful BLADE-3 (point-of-use interface) 
contains a map of the entire WheatNet-IP 
Intelligent Network to route I/O, access sources, 
add processing, mix to/from any device. Plus 
routable logic, silence sensing, gain control, 
automated mixing, discovery/control, and much 
more. Format agile: MADI, AES/EBU, TDM, 
Analog, and AoIP. AES67 compatible. 

Learn more: wheatstone.com/consoles 

VoxPro Crushes It In The Ratings Thing 
Getting rid of ALL your dead air makes better shows. Research shows that tighter 
programming dramatically retains listeners. Retained listeners = higher ratings. 
Download our free white paper, "The Business Case for VoxPro" at the link below. 

Speed To Air - 
VoxPrd's software tools let you 
edit, remove silence, re-record 
your voice, ado effects, and be 

ready to go...in seconds. 

Obsessive Organization 
Hot buttons put a library of clips 
and tracks at your fingertips. 
Have your entire LIVE show 

programmed before you even start. 

Creative Controller 
With VoxPro hardwase, you 
control every aspect of the 

software. Designed and laid out 
for maximum speed and agility. 

VOX 7PRO  

RECORD/EDIT/PLAYBACK AUDIO LIVE, IN REAL-TIME, ON THE AIR 

Learn more: voxpro.wheatstone.com 

Bring Your Sound Into This Century with Phase Unear 
Audio Processing, RDS, & Built- In HD lime Alignment 

Wheatstone crafts powerful, persuasive modern sound by developing integrated 
processing tools like: Mastering Limiters, Intelligent AGC, BassTools, Multipath Control, 
and Baseband 192 for the all-digital processor-to-transmitter chain. All algorithms share 
data interactively, constantly optimizing your settings for remarkable consistency, track 

after track. Our new flagship, the AirAura X4, has a built-in HD tuner for automatic 
Time Alignment as welt as full RDS capabilities. New Phase Linear processing delivers 

detaii and transparency unheard of in on-air processors. 
Brilliantly modem. 

Learn more: wheatstone.comiprocessing 

'Includes on-site commissioning, in-factory 

Designed and built in 

,n proof-of-pt., —ma ng, installation support, and real 24//365 service. We don't mess around. 

e USA I Phone +1-252-638-7000 I wheatstone.com I saJes@wheatstone.com 
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40 Engage your audience 
like never before. 
Reimagine your station's potential with 
ENCO Visual Radio and Streaming Solutions 
ENCO.com salesPENC0. -m -n 800 ENCO-SYS 
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A tailored solution, 

off the shelf 

International perspective, 
local knowledge 

Your 
complete 

radio sales 
system 

Your business is ;inique, so you need a 

solution that fits. Our base product offers 

everything today's radio broadcaster 

wants, but is easily adaptable and 

responsive to meet the indivklual needs 

of your business. 

The benefit of experience 

You want to work with people who 

appreciate the challenges you face. With 

a combined track record of more than 80 

years in radio and broadcasting, we know 

your business inside and out. 

Whatever the size and 

stations, you will receive 

product which has been 

and refined and improved - by customers 

in more than 25 countries. 

reach of your 

benefits from a 

implemented - 

Flexible and agile 

Consumer Lleir.aqc1 and the speed of 

innovation is giving rise to many new 

opportunities for broadcasters. Our agile 

team is scaled up to meet customer 

demand, making us highly responsive; 

improvements and customisation are 

made without delay. 

TRAFFIC & BILLING QUOTE & CREATIVE • CRM & MORE 

•Wedel 
Software 
Mee a 'reformat on System, 

welcome@wedelsoftcom 

www.wedelsoft.com 

Visit us at the 

Radio Show in Austin 

September 5 - 8 

Booth: 323 
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Delegating Is Hard to Do 

eing a one-man or one-woman band in radio engineering 

has one advantage: You never have to tell anyone what to do. 

When you do all the work yourself, there's no explaining 

the steps (or the goal) to another person. It's all in your head 

or on a list, and you move forward, consulting no one else. No questions; 

no interruptions; no second guessing. It's kind of nice. 

However, if you ever find yourself applying for a larger position, with 

staff to manage, you might find yourself asked this: "Can you delegate ef-

fectively?" Hopefully, you can answer that question with a "yes:" but let's take a moment to delve into 

the subject. I've learned enough to speak with some authority on it (or so my coworkers tell me). 

The goal of delegation is to have someone do a project that, for whatever reason, you cannot or 

should not be doing. Clearly, if you have a multi-person staff, there is more work than one person 

can do. You may find yourself doing higher-level management task (for example, working on engi-

neering budgets), and while that is going on, you can't also install a transmitter, for example. 

So you delegate the project. In so doing, you should make sure the goal is clear: The transmitter 

needs to be effectively installed and working by such-and-such a date. A certain amount of resources 

need to be made available to the person or persons doing the work. Explain how to obtain them (if 

that person doesn't already know how). Don't knock the station off the air while doing the work. 

That's it. You now turn back to what you were doing before. 

But wait, you say. How do I know it'll be done right? The answer is that you don't. That's it. The 

hard part of delegating is trusting that the delegate will do the job right. 

But shouldn't I go visit the transmitter to see that the job is going well? No. That's called micro-

management. If you are doing that, the person to whom you delegated will get this message: I'm not 

really trusted to do this correctly. As a manager, that's the last thing you want. Staff has to trust you, 

and the way you establish that is by trusting them. 

It's obviously important to delegate a job to a person who you know can do it well. After you've 

done that, let them alone. 

When the delegate says the job is done, you can then check to see how well it went. Here's 

another thing about delegation: Don't expect that it will be done exactly as you would have done it 

yourself. If the goal is met on time and satisfactorily, then the delegate did it right. 

Don't micromanage after the fact, either. In other words, if your delegate used blue wire instead 

of black, that's too bad. If they ran the wires up the left hand side of the rack instead of the right, 

that's too bad_ 

Many of us have very particular ways we like to do things, but when you start managing a staff, 

you have to let them handle the details. If you can't do that, answer "no" to that interview question. 

Thanks for reading this month's issue and have a great last month of summer! O 
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by Lee G. Petro 

Wireless Microphone 
Rules Updated 

ast month, the Federal Commu-

nications Commission revised its 

rules for wireless microphones to 

address the availability of spec-

trum after the incentive auction and to make 

revisions to the applicable technical standards. 

The new rules build on the changes made in 

2015 that set forth opportunities for licensed 

and unlicensed wireless microphone usage in a 

variety of spectral bands. 

In 2015, the commission adopted rules to 

permit licensed wireless microphone usage in 

the very-high frequency television channels 

and reduced the co-channel spacing protection 

requirements. The commission also authorized 

entities eligible for low-power auxiliary station 

licenses to obtain licenses to operate in the 600 

MHz Duplex Gap, which separates the uplink 

and downlink portions of the wireless systems 

authorized to operate after the incentive auction. 

Finally, the commission established licensing 

and technical standards for wireless micro-

phones operating in five other spectral bands. 

At the same time, the commission adopted 

rules to permit wireless microphones to use 

spectrum on an unlicensed basis in the 600 

MHz guard band, which separates television 

and wireless operations, and in the 600 Duplex 

Gap. It also established the technical standards 

for unlicensed wireless microphones under 

the commission's Part 15 regime, and required 

unlicensed wireless microphones to coordinate 

spectrum usage with white spaces databases, so 

that the wireless microphones would not receive 

interference from unlicensed 

white space devices. 

With the incentive auction 

completed, the 600 MHz band 

is now restructured with broad-

cast television service is now 

limited to Channels 2-36 and 

wireless operations authorized 

to operate between 617 MHz 

and 696 MHz. The 600 MHz Guard Band is 614 

MHz to 617 MHz, and the 600 Duplex Gap is 

652 MHz to 663 MHz. 

The new order responded to concerns ex-

pressed by wireless mic manufacturers that the 

spurious emission limits adopted in 2015 were 

impractical. Instead, it was recommended that 

the commission adopt the spurious emission 

limits established by the European Telecommu-

nications Standards Institute. The commission 

agreed and revised its rules to require compli-

ance with Section 8.4 of the ETSI standard for 

wireless microphones (EN 300 422-1). 

In addition, the commission agreed to permit 

wireless microphone manufacturers to show 

compliance with the commission's output power 

limits either by radiated or conducted power 

measurements for both licensed and unlicensed 

operations. At the same time, the commission 

rejected calls for the increase of the operating 

power for wireless microphones in the 600 MHz 

Duplex Gap and 600 MHz Guard Band. 

Also, the commission affirmed its earlier de-

cision to limit the operation of legacy unlicensed 

wireless microphones that do not comply with 

DATELINE 
Oct. 1 — Stations with five or more full-time employees in Alaska, Florida, Hawaii, Iowa, Missouri, 
Oregon, Washington, American Samoa, Guam, Mariana Islands. Puerto Rico. Saipan and Virgin 
Islands place annual EEO public file report in public inspection file. 

Oct. 1 — Stations with 11 or more full-time employees in Alaska, American Samoa, Guam. Mariana 
Islands, Oregon and Washington file broadcast mid-term report (FCC Form 397) with FCC and place 
in public inspection file. 

the Part 15 technical standards 

after the end of the incentive auc-

tion transition period. Instead, 

the commission will permit 

manufacturers to modify devices 

in the field to limit their opera-

tion to Duplex Gap and Guard 

Band frequencies. If the devices 

can be modified, then the manu-

facturers can modify their existing equipment 

authorization to specify operations, pursuant 

to the applicable Part 15 technical standards. If 

the unlicensed wireless microphones cannot be 

modified to come into compliance, then the use 

of these devices must cease when the incentive 

auction transition has been completed. 

Finally, the FCC rejected requests to increase 

the amount of spectrum available for wireless 

microphone use in the 1435-1525 MHz band at 

the same time at a particular location. Requests 

had been made to permit usage throughout the 

whole 90 MHz band at a particular location for 

large-scale events. The commission disagreed, 

noting that the 1435 MHz band was intended to 

be used by operators only when other spectral 

bands are not available. However, the FCC did 

clarify that each user would be permitted to 

use up to 30 MHz within the band, rather than 

requiring that all users be limited to 30 MHz at 

that location. The commission staid this should 

provide the operators with expanded flexibility. 

The commission is seeking additional com-

ments on a proposal to permit a limited class of 

unlicensed Part 74 authorizations for profession-

al theater, music, performing arts organizations 

based on a demonstrated need and requisite 

professional ability. The deadline for comments, 

and the effective date for the revised rules, will 

be established upon publication in the Federal 

Register. O 

Petro is is of counsel at Drinker Biddle & Reath UP 
Email: lee.petro@dbrcom. 
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RAMI SHOW 
Visit Nautel at Booth 6 

MAKING DIGITAL RADIO 

EASIER & AFFORDABLE 

HD MULTICASTI: 

hautei 
• 
PWR GPS 

IMPORTER/EXPORTER 

HD MULTICA.5 + Importer/Exporter 
Simple all-in-one solution. Cuts costs by 50% compared to prior equipment. 

nautei 

HD MULTIL Importer 

NEW Importer with 
higher performance 

0111C.M. 

qàgvmea‘migg 

NIPT Series 
Now upgradabfe 
to HD Radio 

VS Series 
HD PowerBoost!TM 
now included in VSHD 

Airte Nautel Innovation: Learn about Nautel's latest developmerts including 
seamless handoff HD Single Frequency Networks www.nautel.com/hd 

HD Radio® For domestic USA deployments of the Multkast+ Importer/Exporter. 
Digital AM & FM For internatoral customers please contact your Nautel represemative. nautel.com nautei 
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HD Radio in 2017: What's New 
And What You Need to Know 
by Doug Irwin, CPBE AMD DAB 

e regularly take stock of the state 

of HD Radio. 

The NAB Show is likely still fresh 

in your mind, so let's start with 

what we learned in Las Vegas. 

DRIVING THE COST DOWN 
One of the criticisms I have heard from 

other radio engineers, and read in various 

publications, is that HD Radio is too expen-

sive for smaller operations. I can't dispute 

this because, of course, what is too expensive 

AES 16e - 16 AES/EBU I/O Channels 

for one station or group might be doable for 

another. 

However, there is an understanding in 

the HD Radio group within Xperi (which 

purchased DTS, the company that had previ-

ously purchased HD Radio parent company 

iBiquity) that in order to get smaller stations 

(and smaller markets) to add HD that the cost 

of implementation needs to come down. As 

the various generations of HD Radio technol-

ogy have come out, the cost has substantially 

decreased. 

E44 4 Analog I/O & 4 Digital 110 Channels 

GOOD OPPORTUNITY TO ADD HD 
When I first installed HD Radio in the 

mid-2000s, installing an additional transmit-

ter was really the only practical way to go, and 

naturally, this made the cost fairly high. 

The other piece of the puzzle was getting 

the RF out there — you could either make use 

of a separate antenna or an injector, which 

would allow a small fraction of the IBOC RF 

generated by that new transmitter to reach the 

main antenna. 

Needless to say, this was an inefficient way 

E22 - 2 Analog 110 & 2 Digital I/O Channels 

Since 1998 Radio Pros have counted on Lynx PU cards to deliver reliable, stable audio performance. With the new E44, E22 
and AES16e PCI Express cards, Lynx delivers the same reliability, along with the best specs in the industry. In addition, 
Lynx PCI Express Audio Cards are designed to operate seamlessly with any radio, production or recording application for 
both Windows and OSX computers. 

Don't take our word for it, find out for yourself. Contact Lynx or your broadcast equipment retailer for a no-obligations 
trial of the E22, E44 or AES16e cards. 

www.lynxstudio.com/radio Lynx Studio Technology - Designed and 
Manufactured in the USA since 1998. STUDIO 

TECHNOLOGY 
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Nautel NVLT transmitters can now be field-
upgraded to support HD Radio transmission 
with an add-on exciter. 

to accomplish the goal. 

Fortunately, over the last decade, transmit-

ter technology has come a long way, and use 

of a combined amplifier is now common prac-

tice. This eliminates any need for an injector 

or a separate antenna. It also saves you space, 

and eliminates the need for more AC power 

and more air conditioning. The combined am-

plifiers, while not providing as good efficiency 

as an FM-only transmitter, are still efficient, 

especially when comparing them to the older 

tube-type rigs. 

Over the last decade, 

transmitter technology has 

come a long way. 

Each radio engineer has his or her favorite 

brand, so let's take a look at what is offered by 

several well-known transmitter manufacturers. 

Nautel introduced the NVLT series of 

transmitters in 2012 and 2013, in the power 

range 3.5 kW to 40 kW At that time, it was 

designed to handle analog FM only; how-

ever, during the NAB Show, the company 

announced that the NVLT line can now be 

upgraded to support HD Radio transmis-

sion. 

The company also introduced a new HD 

MultiCast+ Importer/Exporter, which com-

bines an HD Radio Importer and Exporter 

in one unit. This 2-RU device makes use of 

Xperi's Gen 4 HD code and includes a built-

in multi-channel audio card, GPS receiver, 

Nautel Reliable HD Transport, software and 

station logo support. Operation of the HD 

MultiCast+ platform is versatile, in that it can 

be used as an all- in-one product or separately 

FOR TRULY AUTHENTIC RADIO 

• 

INTRODUC- G THE NEW 

  NO IA 272   
FM PROCESSOR WITH STEREO -GEN & DYNAMIC RDS 

• 

PART OF THE NEW FAMILY 
OF NOVIA PROCESSORS FOR AM, FM, & STEREO. 

The Novia 272 is a connprehensive FM airchain processor and includes the Stereo- Multiplex 

generator as well as a full- function dynamic RDS/RBDS RadioData encoder. Setup is easy 

with 10 Factory Presets, and dayparting is supported. In addition to quick and easy 

front-panel setup, a dynamic web interface enables total remote control of the NOVIA 272 

using any PC or mobile device. This interface also accepts streamed program sources, 

allows remote audio monitoring and provides full SNMP support. 

Analog, AES-Digital, Streaming OUT: Composite MPX, Streams Processed Audio 

1028 
.61 Atkc 

NOVIA 

NORA flt • %clear / litereoGen, FOS 

1.INOVONICS 
BROACCAST 

RPM 
•• 

• 

;way 1•11. 

• 

• 

A powerful and compact unit ideo: for 2ackpack bundles. 

www.inovonicsbroddcast.com I sales@inovonicsbrocdcast.corn tel: 831-458-0552 
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In addition to FM and HD1 through HD8 sources for rebroadcast, the lnovonics Aaron 655 accepts 

analog, AES-digital and streaming program inputs with fallback-priority selection. 

transmitter will operate from single-phase or three-phase power, Delta 

or Wye configurations, from 190 to 464 VAC. 

For HD Radio applications, use of the FAX exciter means that the 

fourth-generation HD Radio Crest Factor Reduction and Adaptive 

Pre-Correction technology will be in use, serving to maximize transmit-

ter efficiency, while allowing for a higher amount of IBOC output for a 

given amplifier size. 

The transmitter front panel allows 

for configuration and diagnostics, and 

the embedded web server allows for 

control and monitoring from anywhere 

IP access is available. The transmitter 

also supports SNMP for monitoring 

and control. 

Broadcast Electronics refers to 

their approach to the peak-to-average 

power problem as Vector Power En-

hancement, and it's a standard feature 

in both of their STXe exciters, the 

STXe 60 and the STXe 500. The STXe 

exciters can operate in HD Radio (or 

DRM+) applications and would be 

used to drive a transmitter using a 

combined amplifier (that is, amplifying both the analog FM and the 

IBOC carriers). The STXe 60 tops out at 60 W and is the standard for 

the S and T series transmitters; the STXe 500 is the standard for the T 

series. 

The T-series comes in three power levels: The FMi-17T, the FMi-21T, 

and the FMi-25T. 

Type 

FMi-17T 

FMI-21T 

FMi-25T 

Max analog with -20 dBc HD 

17.5 KW 

21 KW 

25 KW 

PA efficiency 

67% 

67% 

67% 

Overall efficiency 

57% 

57% 

57% 

WALL 
NIP Clock & Notification System 

• Analog & Digital Clock Display 

• Notification & Alert Display 

• Always Accurate NTP 
Time Sync 

• Show Segment Counter 

• On-Air Light 

• Displays Your Custom Logos 

• Supports Liyewire & Ethernet 
GPIO Interfaces 

Silence Alarm 

1•13=11E= 
Back 00.1.11 

Hotline Phone 

OB:55:31 

systems 

On Air 

www.paravelaystems.cain 

18771 44-PARAVEL 

(8771 447-2788 

The FMi series is a linearized version of the classic FM-T series of BE 

single-tube transmitters. 

If you are starting from scratch with your HD Radio implementa-

tion, then you'll need to outfit yourself with the importer and exporter 

as well; BE offers its XPi 10 Embedded Exporter, along with the IDi 40 

Importer. 

Continental Electronics continues to offer the 816HD and 816-HDR 

lines (HDR meaning "HD-ready") family of transmitters based on three 

different analog FM + HD power levels: the 816HD-20 for power up to 

20 kW; the 816HD-25 up to 25 kW of power, and finally, the liquid-

cooled 816HD-28L for applications up to 30 kW of analog power. 

Common features of the Continental line of FM transmitters are the 

single-tube design; solid-state IPA; SCR "Soft-Start;" automatic power 

output control; use of the quarter-wave cavity in the output amplifier; 

use of the grounded screen grid circuit using screen neutralization; au-

tomatic filament voltage regulation; automatic power interrupt recycle; 

two independent VSWR protection circuits; and a positive-pressure 

cabinet, which helps to keep the inside of the transmitter clean. 

Those of you who visited the spring show within the past two years 

may have seen Rohde and Schwarz's entry in to the U.S. FM and 

FM+HD transmitters market, the THR9. 

The Inovonics Justin 808 can be added to the HD simulcast air 

chain only, making its time-alignment adjustments to the HD1 audio 

stream, leaving the analog FM air chain untouched. 

14 AUGUST 2017 I radiomagonline.com 
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The DaySequerra M4-FM front panel LCD display allows for monitoring of demodulated 
audio, carrier, pilot, composite and SCA level measurements with better than 1.0 percent ac-
curacy, as well as RBDS and HD Radio PAD/SIS. 

It's compact — up to 40 KW from one rack 

and 80 KW from two. And it uses a completely 

redundant (and highly efficient, according to 

their literature) liquid cooling system. This 

either negates or substantially reduces the 

need for air conditioning in the transmitter 

plant, thus increasing its overall efficiency and 

lowering on-going energy costs. 

An Ethernet connector allows the transmit-

ter to be operated locally or via the LAN inter-

face; it can operated remotely via its embed-

ded web interface or integrated into a network 

management system via SNMP. 

Inovonics recently introduced their Aaron 

655, a new HD Radio receiver in their line of 

rebroadcast (translator) products. The Aaron 

655 employs a sensitive FM / HD Radio 

SDR-based receiver that will return to the 

programmed frequency and reception mode 

following a power interruption. In addition to 

FM and HD1 through HD8 program sources 

for rebroadcast, the 655 accepts analog, AES-

digital and streaming program inputs with 

fallback-priority selection; its outputs are 

composite, analog, AES digital and streaming. 

IP connectivity with a Web-browser interface 

H.D Radio 
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The Belar FMHD-1 features a 640x240 color LCD display and rotary encoder for its local user 
interface. 

The THR9 makes use of HD Radio Genera-

tion 4, achieving substantially better crest 

factor reduction than third-generation IBOC 

transmitters, serving to maximize its efficiency 

while allowing for a higher amount of IBOC 

output for a given amplifier size. 

OFF-AIR RECEPTION 

AND TIME ALIGNMENT 

Clearly, if you are going to transmit HD 

Radio, you'll need a way of monitoring it at 

your studio headquarters. 

Time alignment of the 

analog signal and the si-

mulcast HD is of extreme 

importance as well. (We 

have covered precise time 

alignment previously. 

Check out http://tinyurl. 

com/ya8mttbz.) 

permits total remote control of the unit from 

any PC or mobile device, along with remote 

audio monitoring. Local GPIO failure alarms 

are augmented with email notifications, alarm 

logs, and full support of SNMP. 

The Justin 808 is Inovonics' single-RU de-

vice designed to maintain the time alignment 

between the analog FM and HD I channel 

to within 23 microseconds (± 1 sample). The 

Justin 808 can be added to the HD simulcast 

air chain only, making its time-alignment 

adjustments to the HD I audio stream, leaving 

the analog FM air chain untouched. 

In addition to continually checking the 

time alignment, it also matches the levels 

between the air chains and corrects out-of-

phase conditions between the two. The entire 

synchronization process is 100-percent auto-

matic. Justin's web interface features SNMP 

support and can be configured to send email 
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or SMS alarm messages. 

The Belar FMHD-1 is their HD Radio 

monitor receiver, used to simultaneously 

decode the HD Radio signal and analog FM 

signal, while displaying HD Radio status, 

data, time alignment, and configuration 

information, as well as total, pilot, L, R, L+R 

and L—R metering and RF spectrums. The 

DaySequerra's M4.2Si broadcast allows for the monitoring of AM, FM, the HD simulcast, and 

the HD2 through HD8 streams. 

While it may seem like an easy way to save on implementation 

cost, it's proven unwise to use separate processors for analog 

FM and simulcast HD. 

2RU device features a 640x240 color LCD 

display and rotary encoder for its local user 

interface. The FMHD-1 supports the moni-

toring multiple audio streams and simulta-

neous monitoring of two streams with an 

optional second plug in HD decoder. It has 

eight user-assignable analog audio outputs 

and three assignable AES-3ID outputs; other 

features include frequency-agility, antenna 

and high RF level inputs, RF spectrum 

analysis including NRSC mask and sideband 

power measurements, a time alignment 

graphic display analysis (± 16384 samples, 

±375 ms to ±256 samples, ±5.8 ms), audio 

polarity, level alignment graphic display 

analysis (±20.0 dB), HD control and status 

information, HD SIS and PAD Data and bit 

error rate measurements. The ADC is the 

optional automatic delay correction module 

for the FMHD-1. 

DaySequerra recently introduced its new 

M4FM-HD, a single-RU monitor receiver 

for FM and HD. It allows for monitoring of 

plallthese features in yOU 
*4-(morw 

The CEI 

Radio Systems ADA-2X855 
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analog FM, the HD simulcast, and the mul-

ticast channels HD-2 through HD-8. It will 

stay tuned to FM analog, HD-1 or the selected 

multicast stream during power or I2E inter-

ruptions. The user can monitor the station's 

HD Radio HD-1/MPS diversity delay using the 

built-in Split-Mode feature. The front panel 

LCD display allows for monitoring of demodu-

lated audio, carrier, pilot, composite and SCA 

level measurements with better than 1-percent 

accuracy, as well as RBDS and HD Radio PAD/ 

SIS, along with network and alarm conditions, 

audio level, digital audio quality and carrier 

quality indications. 

Rear panel balanced analog outputs provide 

+4 dBm @ 100-percent modulation and the 

front panel headphone output can deliver more 

than 1W into 8 ohm. Full-time AES3 digital 

audio output is also available. The M4FM-HD 

also provides a password protected embedded 

web server, allowing for full remote control 

and monitoring. 

The M4.2Si Broadcast is another of Day-

Sequerra's monitor receivers. It allows for the 

monitoring of AM, FM, the HD simulcast and 

the HD-2 through HD-8 streams. Like the 

M4FM-HD, the M4.2Si will return to its previ-

ous setting following a power interruption. 

The front panel LCD allows for the checking 

of all RBDS and HD Radio PAD and SIS, artist 

experience, analog audio levels, digital audio 

Everything you need. The iXm bundle. 
•=iet the iXm along wth first-class accessories For an unbeatable price. 

iXm Windscreen. Keeps the noise away. 

Get the ultimate protection for your iXm. 

• 'ransfer yCeJt « erview via iPhone. 

www.yellowtec.com 

migoomiggenumem 

quality and carrier quality indications. 

With the optional TimeLock feature, the 

M4.2Si can be used to continually measure 

the time delay between the analog FM and the 

HD simulcast to an accuracy of one sample. 

Alignment issues can be reported through a 

rear-panel alarm or via email alerts. 

FINAL STEPS . 
There is another important piece of gear 

that you may need to upgrade if you are adding 

HD Radio to your system: the audio processor. 

While it may seem like an easy to way to 

save on implementation cost, it's proven un-

wise to use separate processors for analog FM 

and simulcast HD. 

The reason is simple: Even if the time align-

ment is exact, the blend between analog and 

digital audio will not sound good. This tech-

nique was used commonly ten years ago, but 

it is not considered good engineering practice 

today. 

The big audio processor manufacturers, 

including Wheatstone, Omnia and Orban, all 

make audio processors with parallel processing 

chains, one optimized for analog FM, and the 

other for the simulcast HD stream. 

While installing a new transmitter is a good 

opportunity to add HD Radio, it also makes 

for a good opportunity to upgrade your on-air 

processing. O 
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'NEW'... talk studio 

ARC-talk-Blue 
5 Mic channels with 
dual Conferencing 
Bluetooth Phone 
interfaces 
- Eight channels 

Stereo Program output 

- 5 mie, I stereo line, I PC, B 2 Bluetooth irputs 

- LIM interface for play and record from 3 PC 

- 2 Bluetooth interfaces for Two Cell Phone callers 
...or... stream audio from any Bluetooth Audio device 

Dual Bluetooth 
Cell phone SL 
Audio Streaming 
interfaces 

consoles 

Fast, easy installation: 
- REAs for unbalanced Ill 
- "uat5s for balanced inputs, 
- XLRs for mics Er Program output 

reinvented !!! 

... available NAB 

NO Hybrids 

required 

long life switches. 
conductive plastic faders. 

Socketed ICs for fast on site repair. 

USIB 
play & 
record 

Talk-remote studios Reinvented !!! Powerful, compact, portable, and not needing a land line to take incoming calls, ,. he 

'ARC-talk- Blue' is ideal for talk studios or remotes that require a mie mixer with telephone caller interface. The revolutionary console features 5 

lIgh quality mie channels plus phantom power. Channels H B 7 on the console can be paired to any Bluetooth enabled audio device such as your 

-tell phone, MPS player, MPS recorder- editor, and more. Each Blue channel features a button you push to connect an incoming caller and push 

dgain to disconnect from the caller. The channel One mie features 'Talk' buttons to talk to each Blue caller off line. No external hybrids are need-

ed. OR... you can pair any Bluetooth enabled audio device such as an pad, Tablet device, or MPS player and stream full bandwidth, high quay 

stereo (420P) audio into the console. The 'ARC-talk- Blue' also features a built in LISEI PC sound card on channel 8 so that you can play audio 

from your PC while recording the console Program output with your favorite software. Once again, Arrakis is The Leader' in Radio console 

evolution. Follow the Leader and visit our website today. 

...the Bluetooth phone interfaces work with BOTH cell phones and Bluetooth headset enabled land lines, list price S1,[189 

www.arrakis-systems.corn 



FIELDREPOR 

Selecting Remote Radio 
Equipment for WJHRLP) 
by Tim Dench 

effersonville High School is closely tied to the community, 

and its student radio station is a great way to engage with 

them. 

In Indiana, basketball is king. Therefore, live sports 

remotes were a key consideration when selecting remote radio equipment. 

Our gymnasium seats 5,000 spectators, and listeners are keen to follow our 

team, the Jeffersonville Red Devils. 

I have tried lots of audio codecs and found that many are unreliable. 

I researched audio codecs heavily and heard about Tieline's ViA remote 

codec before it was released. 

From the day I saw it, I said that's the one! It appeared to have many 

of the features on my check-list: flexibility, top notch design, and most 

importantly, high-end quality and performance. 

Because we use a Wheatstone AoIP network as the basis of our 

facility, it made sense to use Tieline's Merlin PLUS with the Wheat-

net-IP interface. This allows allows for a simple Ethernet connection 

back in to the entire AoIP network. The Merlin is a rackmounted 

((( 

Cellular 

Network 1 

# 
USB 

Modem 1 

"—Ethernet 

Ether,. 

Studio Merlin codec 

POTS / PSTN 

use 

Modern 2 

*VIA 
Remote 

Coder-

))) 
Cellular 

Network 2 

Tieline's Fuse-IP data aggregation technology enables the user to 
bond multiple IP interfaces for a more reliable connection. 

codec that receives 

incoming IP streams 

originating from our 

ViA codec, and we 

route them using 

WheatNet-IP Naviga-

tor software. Our 

installer, Dave Dreyer 

from Enterprise Technical Solutions, found the set up and installa-

tion to be easy and intuitive. 

The Merlin PLUS accepts up to six simultaneous connections, and 

this was important because we wanted to integrate multiple simultaneous 

remotes and cross between each one. 

To facilitate these additional remotes, we purchased a 10-pack of 

Tieline's Report-IT Enterprise. This allows students to do live reports 

directly from their smartphones, either Android or i0S. They can do this 

directly by using the native mic on the phone, or by attaching external 

XLR adapter cables in order to use a hand-held mike. We use this feature 

often — the kids love the fact you can broadcast using an app, as they 

are so comfortable with smartphone technology. It's very easy to use and 

sounds awesome. 

ViA has a 4.3-inch 
color touchscreen with 
menus designed to provide 
a familiar and intuitive user experience. 

ON-AIR REMOTES WITH VIA 

Our broadcasts are extremely popular, so the equipment has to be 

super reliable — it simply has to work. 

Students create all their own content, and we broadcast around 10 

to 15 hours of live remotes during quiet weeks and around 20 to 25 

hours during busy sports seasons. We call most school sports including 

basketball, football, baseball, softball, volleyball and wrestling. We are also 

looking to expand into swimming and track and field coverage. Weekends 

are particularly busy times. 

For sports remotes with the ViA codec, we usually have three announcers 

— play-by-play, color commentary and stats coverage. We use the USB and 

line in inputs on the codec for digital playback of pre-recorded interviews, 

announcements and sponsorship messages. These come from a PC or stand-

alone digital playback device. 

We usually connect over a LAN or use the built-in Wi-Fi feature to 

connect to local access points. The integrated web-browser makes it 

simple to enter Wi-Fi network credentials if required. 

We also use ViA to broadcast from outdoor concerts, local festivals, 

live shows at businesses and school board meetings, and we're looking 

into covering city meetings. Additionally, we do live "man on the street 

interviews" to feature a slice of community life, often using a cell phone 
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generated Wi-Fi hotspot. 

The internal battery lasts for hours — I was 

going to buy a second battery as a backup but 

have found there's no need. 

I have tried all of the high quality algorithms 

and they all sound great. Normally, we encode 

audio in stereo with Tieline's Music PLUS 

algorithm at 256 kbps, with Tieline's automatic 

Talkback is sent from the studio out to the 

remote site in mono. 

ADVANTAGES 

"lhe VIA codec is very easy to learn, and 

that's important, since we have new students 

each year. They pick it up easily, and with ViA, I 

can train them in a single day, and they will be 

The kids love the fact you can broadcast using an app, 

as they are so comfortable with smartphone technology. 

jitter buffer settings. 

We've never had any issue with latency, and 

our competitors want to know what were using 

because it sounds so great. In fact, it's quite funny 

that when I explained latency over IP networks 

to a recent group of students, they didn't realize 

there was latency! They hadn't even noticed. 

ready to go live. 

They love the touchscreen which makes it 

simple to configure and connect — and so do I. 

I can even preconfigure recallable setups as 

"programs" before the students take it out in 

the field. 

Sponsorships are also important for us to 

FIELDREP I R 

cover operating expenses, and both ViA and 

Report-IT allow us to do quick cut-ins from . 

local businesses that are station contributors. 

There's no doubt we have a state of the art 

facility, and it wouldn't be possible without 

Tieline. We are only just scratching the surface 

as to the variety of broadcasts the VIA and 

Tieline systems will let us do in the future. The 

flexibility provided by the latest technology lets 

us dream up a new broadcast idea and then just 

go out and do it. 9 

Weil was covered in a previous Facility 

Showcase, which can be found online at 

http://tinyurl.com/y9gwkupr. 

Dench is the station manager and radio 
and 71/ Instructor at Jeffersonville High School in 

Clark County Ind. He has taught for 43 years at 
schools in both Kentucky and Indiana and was 
the project designer and project manager for 
equipment installation at WJHI. 

Providing technical precision as well as style and affordability. 

SupportRadio GRAHAM STUDIOS 
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(866) 481-6696 • graham-studios.com (815) 222-3556 • www.isupportradio.com 
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This Broadcast Pro Works From 
Home and Around the World 
by James Cridland 

n Australia, Trevor Long is a radio 

presenter with a regular radio 

show broadcaster across Brisbane, 

Melbourne and Sydney. 

However, he almost never goes into the station's 

studios. Intstead, he broadcasts live from his 

home and from locations around the world. 

The station is Talking Lifestyle, a new 

style of talk radio with lifestyle content. The 

breakfast shows, seven days a week, provide 

news and information and a large amount of 

cross-promotion for the many other lifestyle 

shows across the week, covering 

everythingfrom finance and travel to 

technology. It broadcasts from studios 

in Pyrmont, a picturesque coastal 

suburb of Sydney, just a mile or so 

from the Sydney Harbor Bridge. 

Trevor's show, "Talking Tech-

nology:' is available in Brisbane, 

Melbourne and Sydney on AM and 

DAB+, as well as online. The program 

is anchored by Nick Bennett and airs 

weekdays, 8-9 p.m. Using Omny 
Trevor's "studio" on the road. 

CUSS 
The first name in 

Toll-Free: 

. • 
diffusion. TM 

ound Diffuser 

Studio, the show is also available as a podcast. 

Trevor's commute is normally as simple 

as walking into his home office. "I have three 

kids," he told Radio magazine via email."Fam-

ily and work balance is critical, so when the 

management at Talking Lifestyle asked me to 

do the nightly show, we made the decision to 

allow me to host it remotely to ensure I could 

still see my family as much as possible. Adam 

Lang and Michael Thompson, the senior man-

agement team at Talking Lifestyle, have been 

extremely supportive of that, and it's meant I 

can give the show 100 percent with almost no 

distractions:' 

Trevor's home studio was built as a podcast 

studio: the "Two Blokes Talking Tech" podcast 

with Stephen Fenech has been recorded there 

for over 300 episodes, and he also produces the 

"Your Tech Life" podcast. 

Originally, he installed a Behringer analog 

mixer and installed three microphone posi-

tions, using Shure SM7B microphones. Recent-

ly, he replaced that mixer with a Mackie DL806 

digital unit, which he's enthusiastic about. 

"This thing is the bee's knees. Any iPad or 

iPhone on my Wi-Fi network with the app 

installed can control any fader or input and 

output. This means a guest mic position can 

CONTINUED ON PAGE 26 
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by Doug Irwin, CPBE AMD DRB 

Ongination point for the 400-station NBC sports 
network. In the back of the room, the producer's worKspace; 
in front, the board opera:or position. . 

Y 
you've probably heard of Culver 

City, Calif., but likely couldn't 

place it on a map. It's another 

media suburb in the greater Los 

Angeles area. 

That it isn't well known belies its impor-

tance in the country's media and broadcast 

landscape, since it's home to some rather large 

broadcast institutions (old and new), including 

Westwood One's west coast facility, the subject 

of our Facility Showcase this month. 

The building was built in the 1920s, accord-

ing to Cumulus Broadcasting Regional Direc-

tor of Engineering for the Southwest/West 

Anthony Vitiello, whose office is located there. 

It originally served as a Ford and Maserati 

dealership. 

"In the rafters, there's still a Maserati logo up 

there said Vitiello. Brick walls and bow truss 

roofs were a typical construction style in the 

early part of the 20th century. 

Westwood One bought the three build-

ings (one of which housed sales and admin 

personnel, including promotions) in 1990, and 

they became the headquarters for the national 

network. In 2003, Westwood One used Mc-

Cormick Construction of Burbank, Calif., to 

build out the space. Studios for Metro Traffic 

were constructed — 28 independent studios 

for traffic reporters, along with three offices. 

The master control room was expanded to its 

current size, as well. 

Metro Traffic was sold and moved out in 

2012, and afterward Westwood One ran a split 

operation between two buildings: One is the 

current building, and the other is across the 

street where KABC and KLOS now reside. 

Once the sale of the land on La Cienega oc-

curred (the former home of the KABC(AM) 

transmitter, as well as both the KABC and 

KLOS studios and office) arrangements were 

made to relocate KABC and KLOS into the 

Westwood One buildings in Culver City. This is 

what prompted the latest studio buildout. 

As part of the process, the interior of the 

building was remodeled, and during construc-

tion, the staff of Westwood One squeezed into 

the building across the street, while McCor-

mick Construction had unobstructed reign to 

Lobby waiting areas for guests. The NBC Sports network producer work space can also be 
seen through the window. 
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build the studios. 

Eight studios were built-out during the 

2016 remodel: Studio A, for Zach Sang; Studios 

B&C, which are multipurpose; Studios D&E 

for the NBC Sports network; studio K, for 

the "The Big Time with Whitney Allen;" and 

Studio L, for production. Other studios in the 

facility were pre-existing from the split building 

operation. 

Staff moved into the newly renovated facility 

in August of 2016. 

STUDIO LINEUPS 

Sierra Automated Systems consoles and a 

three-frame 32KD router (supporting 1,536 

inputs and outputs) make up the heart of the 

Westwood One west coast facility. On-air play-

back and automation is based on the ENCO 

system. All studio PCs, whether for general 

purposes or ENCO, are connected to the rack 

rooms via KVM extenders. 

Furniture, next to consoles and routers, 

represents the greatest capital expense in a 

project like this, and so I asked David Holland 

of furniture maker Omnirax about their role 

in the project. He said collaboration with 

Vitiello was key to the success of the furniture 

designs. 

"Most of the studios were fairly straight-

forward, derived and improving on designs 

wed worked out a decade ago on our initial 

build [across the street]. One studio however, 

provided some unique challenges: Westwood 

NBC Sports radio personnel busy producing a show for the 400-affiliate network. 

The Zach Sang studio in Culver Qty. Custom furniture designed by Omnirax. 

had decided to move Zach Sang, their young 

phenom, from New York to California and to 

create a studio space that accommodated his 

`gang' and the unique fresh vibe of his show:' 

said Holland. 

"We had a big space to work with and 

wanted to create furniture that was at once in-

timate, video friendly and able to handle lots of 

technology," he continued. "We chose to design 

within our 'Shapes' line, employing curved 

bent laminations to create a three-sided stage 

set with Zach on one wing and his engineer 

running a 32-Channel SAS Rubicon on the 

other. In between them are two positions for 

gang members, with guests positioned opposite 

the set on a couch placed on a raised platform. 

We embedded Zach's video monitors into the 

furniture, and built up an aluminum shroud to 

conceal the consoles, controllers and key-

boards. To dress things up and add eye candy 

for the cameras, we placed video monitors on 

each of the three elements with light boxes 

behind them powered by an Acclaim computer 

controlled lighting system." 

Omnirax paid special attention to wire 

routing throughout the long runs, all concealed 

within a double wall design behind the light 

boxes. The set furniture was so large that its 

installation was deferred until a large set of 

double doors was installed for the studio at the 

entrance of the building. 

UIPLINK CONNECTIVITY 

A tall bank of AoIP codecs occupies one 

entire rack in the Westwood One TOC. 

"Telos Z/IP Ones are how we get our 

broadcasts to Denver, which is the uplink 

center," said Vitiello. "We use the Z/IP as the 

primary and GatesAir's Intraplex Net Express 

as a backup!' 

The Net Express frames make use of IP as 

well, unlike the Ti systems that are still com-

mon across the US. 

"Everything we do here is IP now," said 

Vitiello. 

The two systems use different internei con-

nectivity as part of their main/backup func-

tionality: The primary backhauls to the uplink 
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The three-frame 32KD router 
makes up the heart of the SAS 
system at Westwood One's Culver 
City facility. 

in Denver are on a private MPLS. 

The GatesAir NetXpress frames 

are on a network from a different 

provider. Tertiary backups are done 

via ISDN. 

Westwood One makes use of 

Comrex rackmount Access units, 

as well. 

"Ethan Bearman [of Cumulus' 

KG0 radio] does a show between 

here and San Francisco through 

one of the Accesses!' Vitiello said. 

"Some of our NBC Sports shows 

will come through on Access, and 

we're planning to get more in the 

near future!' 

The Maserati logo is still there, 

but Westwood One has already 

left its own indelible mark on this 

building. 

Furnishes Both Sides of Lindblade St. 

Lindblade St. in Culver City has fond memories for Omnir 
as it's the place where we first met Conrad Trautmann and 
began a long association with Westwood One, which began 
with a project in New York and continued with Houston, Denver, 
Washington and Valencia, Calif., just to name a few. This return 
to Culver was now under Conrad's direction in his current role 
as SVP of technology & operations at Cumulus Media. Cumulus 
has properties on both sides of the street, and we were working 
with Anthony Vibe:, on one side for eight studios for Westwood • 
One, and our old friend Mike Tosch on the other to outfit the ne 
home of KABC/KLOS. 

At Omnirax, we treasure our relationships with engineers 
and their tireless work behind the scenes. We believe that our 
Collaborative Ergonomics with these unsung heroes results in 
our ability to build furniture that enables radio to sound better. 

wwvv.omnirax.com I 800-332-3393 

Trevor's studio at home. 

CONTINUED FROM PAGE 22 

have audio controls, and I can put the mixer off to the side and simply use 

an iPad in front of me when recording. It's the best thing I've ever bought!' 

said Long. "Using my iMac,1 have an IP phone connection, and use a USB 

to analog converter to feed that into the mixer allowing me to use my com-

puter as a phone hybrid for taking and making calls — as my `Your Tech 

Life' podcast is essentially a pre-recorded talkback show!' 

The studio itself cost around $7,500 to build. Long uses also a Comrex 

Access unit and an additional cable internet service to keep a separate 

connection from his home network He's hopeful that the NBN, Aus-

tralia's high-speed broadband network, will reduce the need for this 

additional internet connection. 

Long is a busy technology commentator, broadcasting nationally on 

Channel 9's "Today Show" and "A Current Affair" and he runs his own on-

line men's lifestyle magazine EFTM.com.au which covers tech, cars and life-

style. As a result, he's often travelling, but the show still needs to broadcast. 

'I travel with a 4G modem, and ethernet and Wi-Fi connections for 

the Comrex. I've found that an Ethernet connection is by far and away 

the most reliable way to connect, though Wi-Fi in hotels is normally OK, 

with perhaps two or three 'blips' an hour. Using a Netgear Nighthawk MI, 

I can connect to the mobile network, but also have an Ethernet into the 

Comrex, this is my preferred approach when travelling in Australia!' 

WI-Fl HACK 

Long has an interesting tech tip for those of you making similar con-

nections to hotel Wi-Fi. 

"Most hotel WiFi networks require a web page login. The Comrex Ac-

cess has a very old web browser and fails in most cases. In these circum-

stances, Hotel IT support can normally add the Comrex to their network 

using the MAC address which works seamlessly." 

Since the program is multi-platform and doesn't just air on AM radio, 

audio quality has been important. 

"I'm not an audiophile," Long says, "but I do notice when someone is using 

a crappy microphone. That's been my main concern, buying the Shure SM7B's 

lifted my podcast quality to a new level, and ensures my radio work is now 

on par with the studio. It's the one reason you can tell when I'm on the road, 

because I use a Beyer Dymanic DT 109 headset and microphone in my travel 

kit. I will probably switch to something else for a more studio like sound." 

Long believes that more radio will be made this way in future. "With 

this technology getting smaller, and cheaper by the year, it's only going to 

increaser 0 

James Cridland is a radio futurologist: writer, consultant and conference 
speaher about the future of radio. He also dogs at Radiornagonline.com. 
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Linux Installation Types: 
Server Vs. Desktop 
by Chris Cottingham 

have previously covered obtaining and installing Ubun-

tu Linux, and this time I will touch on desktop and 

server installations. Both types of installation address 

certain needs. The different installs are downloaded 

separately from Ubuntu. You can choose which one you need from 

Ubuntu.com/downloads. 

Regardless of the installation type, there are some similarities. 

Both utilize the same kernel and package manager system. The 

package manager system is a repository of programs that are precom 

piled to run on almost any Ubuntu system. Programs are grouped 

into packages and then packages are installed. Packages can be added 

from the desktop system graphical user interface or from the server 

system command line. 

Programs are installed with a program called apt-get. This is a 

package manager system or program manager system. The end user 

simply types at the command line "apt-get install (package-name)" 

and Ubuntu will automatically get the software package and install it. 

Packages usually install commands that have documentation that 

is accessed via the man pages (which is a topic unto itself). They 

are accessed by typing "man (command):' This will bring up a page 

that describes the command with details on usage. An end-user can also 

Google any Linux command or package and find a wealth of information 

about it, as well. 

As an example, after installing the Network Attached Storage suite of 

packages, one would administer it via the command line, with the GUI, or 

with a program called Webmin.Webmin installs a web-based administra-

tive interface for configuring most Linux packages, and it's popular with 

the server-only install crowd because it installs as a webpage and does not 

require a GUI. It also allows for administering the server remotely. 

At the moment, only the core of the system is installed. To tune the system to your 
needs, you can choose to install one or more of the following predefined collections of 
software. 

Choose software to install: 

DNS server 
LAMP server 
Mail server 
Openstac! 
FostgreSCIL database 
Print server 
Samba file server 
Tomcat Java server 
Ubuntu Cloud Image qnstance 
Virtual Machine host 
2Di3D creation and editing sul*, 
Audio recording and editing EU1 . .E 

Edubuntu ! OE desktop lunsuppor ,e, 
Edubuntu desktop 
Kubuntu desktop 
kubuntu full 
LAOSPAiLVVOSSI audio plugins 
Large selection of font vvsl 
Lubuntu minimal installatic.r 
M thb oto additiona rolei 

:elects, 'Enter' activates buttons 

Packages can be added from the desktop system graphical user interface 
or from the server system command line. 

modular, it is incredibly small (as the name suggests). I have run a Linux 

server installation from a small 32 MB compact flash. That is not a typo 

— 32 MB of space! Most of the space utilized by a Linux system is used by 

the packages installed. 

SERVER 

1he server install ISO is the smallest download from Ubuntu. It is a 

stripped down version of the operating system optimized for server op-

erations. This version does not have a GUI. By default, it is completely run 

from the command line. 

If you can think of a problem that requires a computerized 

solution, Linux probably has free or low-cost software to 

address that problem. 

Most, if not all, of these Linux-based package installs have videos and 

web pages dedicated to helping you run whatever package you install. 

Just search YouTube for "Linux Ubuntu NAS," and you will find a video 

instructing you on how to setup and configure this service. There are also 

videos dedicated to the setup and operation of Webmin. 

The kernel is the heart of any Linux installation. Since the kernel is 

Removing the GUI and other components 

streamlines the system and maximizes perfor-

mance. Any necessary packages that are not 

initially installed can be added later via the 

command line package manager. Since there is 

no GUI, all configuration, troubleshooting and 

package management must be done from a com-

mand line. A lot of administrators will use the server installation to get a 
clean or minimal system and then add only the certain packages that they 

require. This includes the ability to add a desktop GUI system and make a 

streamlined desktop system. 

A Linux server could be used at the radio station as an Apache web 

server or a database server. Those are the real apps that require the 
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horsepower, and that's why they are usually run with a server install and 

no GUI. SNORT and Cacti are other applications that could be run on 

your Linux server (both covered in a previous article, found here: http:// 

tinyurl.com/yd8dyegu). 

DESKTOP 
The desktop install ISO is fairly large and has a number of optional 

install packages not found on the server install ISO. This installation is 

designed for workstation or daily desktop use. This installation type al-

lows for the customization of packages (programs) or a default desktop 

configuration can be selected. 

Packages are installed via the apt-get package manager system, just 

like the server install. The difference between the two is that on a desktop 

install, the apt-get package manager has a nice GUI front end. This allows 

for packages to be installed or removed easily from the system with the 

click of a mouse! The desktop install will setup a GUI and a lot of pack-

ages related to a desktop operating system. 

This system is ready to go after being installed and can be a nice 

replacement to your windows or Mac desktop computer. It has a lot of 

packages including an Office suite and web browser. 

Linux is a mature and powerful operating system. Regardless of the 

"I Install (as surteruutr) 

Welcome 

csperanto 

fugue 

Fronçalt 

Gregg< 

Carew 

ecnrataln 

ralenska 

Kaliano 

Ourdi 

tritvold 

uetuvalltar 

eredertands 

Norsk berm!' 

Norsk nynorsk 

holed 

Try Ubuntu Install Ubuntu 

Yet can tryUbtactuudthotout miring anydcanses to your oaorputeKdirectn from rho. 

Or èr you're roadydeu can keg Utrunto doncaside (or 'astral «) our current operac 'IQ system Tut 
shouldn't take toolong. 

You me> wash to read the note. 

The desktop install ISO is fairly large and has a number of optional 
install packages not found on the server install ISO. This installation 
is designed for workstation or daily desktop use. 

ulareoffice IS a free of f Ke unte packed 

oath everytheng you need to create 

document, spreadsheets and 

Presentations. compatible %Nth 

Mr resort Office rde formats. a v.% 

you all the features you need. varhout 

the once tad. 

Packages are installed via tne apt-get package manager system, 
just like the server install. The difference between the two is that 
on a desktop install, the apt-get package manager has a nice GUI 
front end. 

Removing the GUI and other components 

streamlines the system and max?mizes 

performance. 

installation type, it can be configured to fit almost any need. From a 

powerful database server to a basic desktop operating system used for 

web browsing and writing letters to grandma, the sky is the limit and the 

packages available are almost inexhaustible. If you can think of a problem 
that requires a computerized solution, Linux probably has software for 

free or low cost to address that problem. 

By offering two installation starting points, Ubuntu has done a great 

job of getting people started in the right direction. 

Cotlingham is a former radio chief engineer now working in streaming media. 
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Radio 
MAGAZINE TODAY 
The Radio Technology Leader 

Radio Magazine Today reports on technology and trends that 

radio broadcast engineers need to know about. Topics range 

from new prodicts. RF spectrum regulation. digital radio 

developments to business updates from manufacturers. 

Every Monday, Wednesday and Friday, get industry updates 

delivered right =,b your inbox. Subscribe online at: 

https://www.b2bmediaportaLcom/nbmedia/subscribe.aspx?b=RDM 
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GALLER 

GORMAN REDLICH 1 

DIGITAL ANTENNA MONITOR 

11C811111111•11110 

• 

• 

M3DEL CMR — Remote Controllable Digital Antenna Monitor — 2 Tower 

Price $3950 

Additonal Towers $200 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. 1 
GORMAN REDLICH MANUFACTURING CO 

257 W. Union Street Athens, Ohio 45701 

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

www.gorman-redlich.com 

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 2". used daily by FCC engineers. 
performs skyway° and groundwave allocation 
studios and AM coverage mapping. 

•Map :=M stations and discover upgrade possibilities 
using FCC minimum separations and contour-to-
contour mothods with FMCommander" 

The Lead sr in 
Broadcast oft 
Engineering COMMUNICATIONS'S 

R.F. Communications Software 
Software! and Engineering Consulting 

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

TRANSCOM CORPORATION 
Serving the Broa 1978 

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

Fine Used AM & FM Transmitters & New Equipment 

AM 
5 KW 2003 

12 KW 2001 

60KW 2007 

BE AM5E, solid State 

Nautel XL12, solid-state 

Nautel XL60 

FM 55 KW 2000 Harris DIGIT CD Exciter 

3.5 KW 2000 Harris Z3.5CD, solid-state 1-phase 

1.3/3 KW2006 Harris Digital Z6HD, solid-state 1-phase 

5 KW 1995 Harris HT5CD 

10 KW 2004 Harris Z10CD, solid-state 

10 KW 1998 Nautel FM10, solid-state 1-phase 

10 KW 1988 BE FM 10A ( 2 X FM5A Combined) 

25 KW 1982 Harris FM25K with DIGIT 
35 KW 1990 Continental 816R5B 

35 KW 1991 BE FM35B 
Retuning and testing available - Call or email for quote! 

Miscellaneous Equipment 

Used  Misc. Equipment Exciters 
BE FC30, SCA Generator Harris DIGIT 

Bird Model 8936, 10 kW air-cooled Continental 802B 
RF Load 

Harris N e 1 Controller 
OMB SIL systems for radio complete with antenna and cable for under $5.000.00! 

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

A Real Turn-ON (and OFF) 
NOW IMPROVED! 

The DM Engineering Solid State Relay Pack 
is a self contained AC line switching 

device designed to operate 
"ON AIR" or "RECORDING" 

studio signs, or other 
incandescent lamps, spots or 

floods using a normally open contact 
closure and/or a low DC input voltage to 

control the output. The DC control input is not polarity 
sensitive. The addition of the contact closure activation 
addresses many more applications and solutions for the 
broadcaster. 

The Solid State Relay Pack has the following features: 
*Control input voltage range of 5-30 VDC @ 17ma 
(maximum) with polarity guard. (Input wires may be 
connected without regard to polarity), and / or: 
*A Normally Open contact closure 
*Internally fused output with capabilities up to 5 amps @ 
125 VAC, and supplied with NEMA standard "U" ground 3 
pin outlet connector. 

*6 ft. input AC cord with NEMA standard "U" ground 3 pin 
plug 

*Eurostyle 4 station DC and N.O. contact input connector 
*Zero-crossing technology is employed to eliminate noise 
*Directly compatable with most DME products 

ONLY $115.00 
Please visit us on the web or contact your favorite distributor for details 
on the Studio Solid State Relay Pack, and to see many other innovative 
products for the broadcaster, 

WISINEDMIONIIIIIERMILCON 
Dm 2174 Chandler St. Camarillo, CA 93010 

805-987-7881 800-249-0487 

WALL-n% 
NTP Clock & Notification System 

* Always Accurate NTP Clock 

* Analog and Digital Clock Display 

* Show Segment Counter 

* Displays Notifications from Livewire GPIO 

* Your Logo on Clock Face 

* No PC Required 

A' WM SySteMS 

www.paravelsystems.com 

(877) 44-PARAVEL 
(877) 447-2728 
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FIND THE MIC 
MARCH WINNER 

Congratulations to 

Robin Spalding 
Overnight Operations, CBS Radio 

San Francisco 

The mic was on 
the front of the shirt 

of the right-most person 
in the background, 
just below the "d" 

in "Radio." 

He won a 
IT-300 Drive Bluetooth 

Audio Receiver. 

The winner s drawn horn the correct entons for the soue two months rear No praLhase necessary. 
For complete ales, go to RadloMagOolinexcern. 

www.hosatech.com 

AM stabon lost coverage? 

www.amgroundsystems.com 

866-22RADIO 

Acoustics First' 
401111 1110 11115E Can MITE11115-

Toll-Free 008465,2900 
Number: VIP 

www.Acousticerst.com 

GET YOUR OWN COPY! 
Each month the Radio Technology Leader brings you 

the latest must-read inhumes Snout radio broadcasting, 

To start your own FREE subscription go to 
www.my-ad iortrag.com 
complete the online haem TODAY! . . . 
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by The Wandering Engineer 

es happened again. One of-my co-
workers needs me to get a file off a 

machine so that I can take care of 

an issue. 

Fortunately, the password is written on a 

sticky note under the keyboard. Took a minute 

to find it, but I knew it had to be there. It had to 

be there because this station group is terrified 

of IT, has no skills to manage it and has hobbled 

its management, engineering, and frankly, 

every productive employee to the rule of the IT 

department. 

The IT department preaches fear. If we don't 

change our passwords every five days, if the 

passwords are not gibberish designed to be un-

memorizable and if were not prohibited from 

reusing passwords in any manner, the world will 

come to an end. "Believe me!" claims a tattooed 

couch- potato wearing a T-shirt emblazoned 

with the firm belief that vaccines are a conspira-

cy. He's tossing red meat about what will all hap-

pen when — not if — the IT system is attacked. 

THE LESSON OF 2000 

Y2K was a lesson. For months, we filled out 

paperwork and planned. Hundreds of hours. 

Yards of file folders filled with documentation of 

protections for the coming disaster. 

At one point, I explained that the toilets 

were not date-aware and thus would need no 

remediation. The conversation did not go well. 

HR insisted that I treat the IT/security team with 

more respect, and my boss said "just play along" 

I have a document with plenty of pictures 

and descriptive text showing me in front of a 

"vulnerable" (by definition; any pre- 1980 device 

was vulnerable) transmitter with no brains 

whatsoever, showing it a clock as the clock 

artificially clic- Iced past midnight simulating the 

date of doom. This "proof" of Y2K compliance 

was accepted. 

I have a lot of tools. Some of them are soft-

ware. Little utilities like a VSWR calculator or a 

text parser for a particular SNMP device. I con-

nect the USB drive, and find a spread sheet from 

an old project I want to use as a template for 

today's project. I print it out, then come back to 

see a computer screen listing the files on my tool 

drive that Symantec has identified as evil and is 

deleting. I try to stop/reverse this, but I'm locked 

out, the blood bath over. Time lost, not saved. 

I foolishly go to the IT folks for help or 

sympathy. I'm told I violated the rules. I had 

the drive scanned by IT a few weeks ago just so 

I could do exactly this. They go into a rant of 

alternative facts. The GM hears this, but says 

nothing. They are thrilled that they tightened 

the Symantec end point protection, and their bot 

killed something. This is a victory. A demon-

stration of power. They drone on about how we 

need to build walls. 

I go back to work. The phone buzzes with an 

email... there's one every day. IT is changing the 

guest password. Again. 

We have few guests. No rational person 

would care if they logged in, and now I have to 

change the signs in the lobby and conference 

rooms. They don't. Not because they are lazy, but 

because they have absolutely no idea that there 

are consequences to their actions. Guest internet 

is a hole in their wall. 

I follow the link to SharePoint, look up 

my un-memorizable password, because no 

way would just putting the new public guest 

password in the email be difficult, slow or secure 

enough. 

Mention that IT voodoo wastes resources, 

and you get a rant on how someone is going to 

log into the lobby from a black van in the park-

ing lot and steal our internet and compromise 

our systems. Management bows. 

The equation is simple: Maybe waste resourc-

es or risk being culpable when an IT apocalypse 

comes. Who am Ito say this risk is imaginary? 

I'm not the IT "professional" 

I'm quiet, but I'll make three notes (because I 

can) in this anonymous column: 

1. As a radio station group that specializes 

in playing music anyone can get from any 

number of sources, I don't think a cyber-

terror attack is going to be that big of a 

loss to society. 

2. Security is a good thing, to a point, 

but what's going on here is irrational, 

counterproductive and just plain stupid. 

The cyberterrerists are down the hall, and 

it's more than OK, it's absolutely critical, 

that any useful employee beat the system. 

Every time you leave a note with a critical 

password where it will save the station, 

you are doing god's work. 

3. Broadcast engineers are generally a lot 

better at IT than IT people are at broad-

casting, and broadcasting is our business. 

"It'll be great. It'll be the best IT system 

ever:' There are a lot of IT emperors leading 

parades in invisible clothes. Why are we fol-

lowing? 0 

The Wandering Engin aer is an industry stalwart 
who has been n broadcasting since the days of 
Marconi and Tesla. He gives his thoughts on the 
current sate of broadcast engineering and the 
broadcast engineer 
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MRAKIS SYSTEMS INC. 

MARC-15 
MODULAR ANALOG 

the MARC is a next generation analog console that mixes 

analog and digital technologies with LISB PC scud card modules 

(on air software included). For today's cable infrastructure the MARC 

uses CATS cabling and RJ45 connectors ( cabes included). Three stereo 

buses plus dual conferencing 

phone hybrid mix minus buses 

'-iandles the big jobs. 

very low 
profile tabletop 
design E fast access 
to level adjustments and cabling 

now with DANTE 
AolP options 

visit our Website today for more information 

Control room 
and 

Studio 
monitors 

starts at 

conductive plastic 
faders and LED lighted 
switches for reliability. 
Socketed ICs for fast 

on site repair, 

- CAT 5 cables 
% for all 

input/output 

www.arrakis-systems.co 
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Make Them Sound Great 
Push your talent's voice beyond the limits and dominate the airwaves 

Wheatstone Voice/Mic processors give you everything 

you need to make voices grab listeners by the ears. 

For our SQ (Super Quiet) mic pres, we emulated and 

hot-rodded legendary studio preamps to sound 

incredible for modern radio. 

Our compressors, limiters, & EQs are maximized for vocal 

smoothness, allowing your talent to stand out on-the-air. 

Wheatstone's Graphical User Interfaces give you deep, 

intuitive control to tweak our world-class presets and 

save those you create. 

The result? Voices that can sound superhuman. 

• Wheatstone M-Series Voice/Mic Processors 

M-1: single channel with knobs and buttons • M-2: dual channel with multiband compression • M4-IP USB: four-channel networkable BLADE-3 

Learn more at wheatstone.com/superhuman-voices 

BROADCAST AUDIO PERFECTIONISTS . 

Designed and built in the USA. Phone +1-252-638-7000 I wheatstone.com I sales@wheatstone.com 




