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THE RADIO TECHNOLOGY LEADER 

KQED(FM) 
Moves on the 

Mountain 
The San Francisco station 
completed its transmitter 

site project after a four-year 
renovation saga 
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This finger has Irritable Tuner-Button Syndrome. It's caused by sound from outdated audio processors. 
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This Finger Controls Your Revenue. 
What's It Gonna Choose? 

Advanced new technology for sculpting powerful, persuasive sound. Integrated processing tools - 

Mastering Limiters, Intelligent AGC, AirAura Spectral Control, Vorsis Bass Tools, Multipath Control, and of course 

Baseband 192 for the all-digital processor to transmitter chain at near zero latency. These tools share data interactively, 

constantly optimizing your settings for consistency, track after track. 
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FM-55/AM-55/FM-25 AirAura X1 
Superior processors that bring startlingly loud Extraordinary touchscreen processor features and 

and clean sound to new price points, super fine resolution audio. 

Au ra13-1P 
BLADE-3 that gives you eight stereo channels of 

killer audio processing anywhere on your network. 
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Upgrade to Wheatstone. Keep your listeners tuned in and your management smiling. 

Learn more: wheatstone.com/processors 
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Solid Precision... 
Raw Metal to Heavy Metal 
(or pop, jazz, classical, hip-hop, AOR, CHR, top 40, oldies, tag< etc) 

Ultra-precise metalwork and fabrication using lightspeed-class materials and techniques. 

Advanced surface-mount technology for flawless circuitry. Meticulously assembled by people who've made 

their careers crafting these consoles for years. From concept to delivery, each Audioarts AIR Series console 

is a Wheatstone thoroughbred, designed and built to be the centerpiece of your studio. 

AIR-1 USB AIR-4 
Compact 8-channel powerhouse, 2 mics/6 Lines. Remarkable 12-channel console, A/B, & Mix Minus. 

Great for small stations and remotes. Major market features at a small market price. 

AIR-5 
Phenomenal 16-channel console, built for studios that have 
a lot of inputs. Sometimes you need a fader for everything. 

Super Quiet mic preamps, built-in USB, hybrid- ready phone input channels, talkback, and much more. 

Perfect for any professional broadcast studios, remotes. LPFMs, podcasters, and streamers. 

AIR Series Consoles: -larcicore Pro From Start to Finish 

Learn more at audioari s.com/air 
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Prepare Now for the 
Spring Thaw (and Show!) 

t's March. Spring is just around the corner, as is the spring 

NAB Show. Our March edition is the "warm-up" for the big 

annual event. 

(If you haven't already put together your plans, it isn't too 

late: You can get an exhibits-only pass for free from your favorite equip-

ment vendor; and since the show is a little later in the month this year, you 

still have over a month to get your airline tickets and hotel reservations.) 

As part of our NAB Show preview, Chris Wygal has gone over the 

agenda of the 2017 Broadcast Engineering Conference and highlighted many of the sessions that are 

on the docket. There will be no other place on Earth that you can hear the likes of Philipp Schmid, 

Greg Shay, Paul Shulins, Mike Dosch, Jay Adrick, Robert Meuser, Ben Barber and others, all in one 

day. The BEC will be the place to be on Sunday, the day before the exhibit floor opens. 

We normally cover new studio builds in our Facility Showcase series, but this month we're 

CONTINUED ON PAGE 7 
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featuring an extensive transmitter site build that was recently completed for KQED(FM) in San 

Francisco. There are several important lessons to be learned here. Sometimes, aspects of the project 

you expect to be the simplest end up being the most difficult and time-consuming. Any radio engi-

neer who has built or moved a transmitter site will relate to this article, and I know you'll find this 

interesting, especially if you're about to embark on a similar build yourself. 

About once per year, we cover the latest developments in AoIP technology as it relates to studio 

facilities. In this issue, we're covering all the companies you would expect and then some. If you're 

headed to Las Vegas so that you can study console systems, I suggest you start your research with 

this article. We've done a lot of the legwork for you. 

AM synchronous boosters are in the news again, and Jeremy Ruck is back this month to explain 

just what they are and the fundamentals behind how they work. With a new Federal Communica-

tions Commission in place — one with a focus in the Senior Band — I think you're going to hear 

more about synchronous boosters for AM. This is a good to read if you want to get up to speed on 
the topic. 

In FCC Update, Lee Petro discusses recent rule changes for the placement of FM translators that 
rebroadcast AM stations, as well as some recent public file changes. 

Like many of us, the Wandering Engineer has moved around the country to make a career. 

'Broadcast gypsies move but `Prairie Home Companion' always allowed me to catch up on the news 

back home he/she writes in this column. I'd bet you may feel the same way. I first heard PHC over 

30 years ago on a station that, sad to say, has since gone silent. As people who know what goes on 

behind the scenes — how the sausage is made — shows like PHC, and "The Grand Ole Opry" and 

the Saturday matinee broadcasts of the Metropolitan Opera — are that much more impressive and 

to me, exemplify what great radio is all about. 

Thanks for reading Radio magazine — and don't forget your NAB Show plans! O 
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FCCUPDATE 

by Lee Petro 

E 

Expanding FM Translator 
Contours for AM Stations 

veryone's done it at some point 

or another. A big Thanksgiving 

meal, too many nachos watching 

the big game, and relief is found 

by loosening the belt a notch or two. On Feb. 

23, 2017, the Federal Communications Com-

mission adopted rules to slightly adjust the 

waistline of FM translators used to provide fill 

in coverage for AM stations. 

Previously, the FCC adopted rules to permit 

FM translators to rebroadcast AM stations. The 

FCC's current rules require the FM translator 

to be located at a transmitter site that is within 

the lesser of (i) the 2 mV/m daytime contour of 

the AM station, or (ii) a 25-mile radius centered 

on the AM station's transmitter sites. Subse-

quently, the FCC adopted procedures in 2015 

to open four separate filing windows to permit 

AM stations to obtain authorizations for fill-in 

service by FM translators. 

The first two windows permitted FM trans-

lators to make "major" changes to their facili-

ties, change channels and move up to 250 miles 

to serve as a fill-in service for an AM station. 

The next two filing windows will permit AM 

stations to file for new FM translator facilities, 

with the Class C and D AM stations getting the 

first opportunity, and then a general window 

DATELINE 
April 1, 2017 — Annual EEO Public File 

Reports are due for stations located in 

Delaware, Indiana, Kentucky, Pennsyl-

vania, Tennessee and Texas with five or 

more full-time employees. 

April 3, 2017 — Broadcast Mid-Term 

Report (FCC Form 297) due for stations 
located in Texas with 11 or more full-time 

employees. 

April 10, 2017 — Issues/Programs Lists 

for First Quarter of 2017 must be placed 

in/uploaded to stations' public inspec-

tion file. 

for all AM stations that had not yet submitted 

an application. The two remaining windows 

were intended to occur in 2017. 

One proposal for which the FCC sought 

additional comments in 2015 was whether it 

should relax the siting restrictions to permit FM 

translators to operate from transmitter sites fur-

ther away from the AM station's transmitter site. 

One possibility was that the FCC would 

switch to a "greater than" standard when look-

ing at the AM station's 2 mV/m contour or 

25-mile radius, so long as the 60 dBu contour 

of the FM translator did not extend beyond a 

40-mile radius. In response, some commenters 

had urged the commission instead to expand 

the 25-mile radius to 40 miles, or abandon the 

radius limitation all-together. 
In the end, the FCC adopted rules to permit 

FM translators serving as a fill-in service for 

AM stations may be sited so that their 60 dBu 

contour must be contained within the greater 

of (i) the 2 mV/m contour of the AM station, or 

(ii) a 25-mile radius centered on the AM station's 

transmitter site. The FCC expressed concern that 

any further expansion of the fill-in FM translator 

siting restriction would lead to FM translators 

extending their service to areas outside the AM 

station's core service area. 

PUBLIC FILE CHANGES 

In other actions, the FCC eliminated the 

rule requiring commercial broadcasters to 

maintain public correspondence in a public 

inspection file maintained at the station's main 

studio. As discussed last March, the FCC ad-

opted rules for radio stations to transition their 

public inspection files to an FCC-maintained 

online filing system. The transition is partially 

complete, with commercial radio stations in the 

top 50 markets with five or more full-time em-

ployees moving by last June,while all stations 

must complete the transition by March 1, 2018. 

One category of documents was not includ-

ed in the first wave, though. The FCC declined 

in 2016 to require that radio stations move 

correspondence from the public to the online 

public file system due to privacy concerns. 

In the very first action under the regime 

of Chairman Ajit Pai, the FCC adopted a 

report and order eliminating that requireme 

Instead, while the public may continue to call 

write and send emails to broadcasters, the 

FCC will no longer require that broadcasters 

maintain these records in their public inspec-

tion file. 3 

By eliminating the requirement, commer-

cial broadcasters can complete the transition ' 

of their public file to the online filing system 

and will no longer be required to maintain 

a local public file at their station(s)' main u 

studios. 

PILOT PROJECT 

31 

rf 

One final note: Chairman Pai announced al) 

pilot project in which he plans to release ad-

vance copies of the documents to be voted on ii 

at the next open meeting. The report and order 

modifying the FM translator rule discussed r 

above was the first order released under this h 

new process. The intended goal is to permit the 

public to "understand the nature and scope of 

issues under consideration!' 

While it will be helpful for the public to have 

an opportunity to see the draft documents, one 

concern worth noting is that the public will ;. 

need to be more active in monitoring active d 

proceedings to watch for last-minute lobby- h 

ing efforts by interested parties with eyes and )1 

ears in Washington. In the past, these lobby-

ing efforts were general in nature because the 

drafts were not public. With the drafts now 

being released several weeks before the FCC 

votes, lobbying efforts will be significantly more 

targeted, as interested parties will have a target 

to shoot at. 

Petro is of counsel at Drinker Biddle & Reath UR 
Email: lee.petro@dbrcom. 
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Get the story from the palm of your hand 

Your story is out there - around the community, on the street, in the trenches. 
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wirelessly by using Wi-Fi and Cellular data services. 

Our CrossLock technology ends the coverage guessing game. With the 
ability to use multiple networks at once, CrossLock will intelligently monitor 

and dynamically adjust modems in real time for an extra layer of reliability. 
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PRE-SHOWCOVERAGE 

NAB Show 2017: 
Technical Sessions of Note 
by Chris Wygal 

t seems like April approaches faster each year — even though this year's NAB Show is 

later than usual. 

If you're attending the annual convention in Las Vegas, you've undoubtedly already 

made airline and hotel arrangments and you've registered for the convention itself. 

But before you head to Sin City for full immersion in all-things-broadcast, make sure you know 

what engineering sessions are waiting. Recurring themes include IP, cybersecurity/IT, HD Radio/ 

digital radio, STL tips and more. 

Here are a few that I've picked out as being of particular interest to radio broadcast engineers. 

See the full schedule online at http://nab17.mapyourshow.com/7 0/sessions/session-grid.cfm. 

7eeicooa. 

Bay Country 
Ar; BROADCAST EQUIPMENT 

Your #1 Source For 
Quality Used Radio 

Broadcast Equipment 

View our latest list of 

equipment on-line at: 

www.baycountry.com 

All equipment sold with 

a 15 day return gurantee 

BUY....SELL....TRADE 

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

www.baycountry.com 
email: sales@baycountry.com 

Saturday, April 22 

9 - 10:30 a.m. 

BROADCASTERS: DON'T JUST GO IP, GO IT 

Presenter: Kieran Kunhya, founder and 

managing director, Open Broadcast Systems 

As expected, IP continues to dominate the 

discussion at the NAB Show. More and more 

broadcast infrastructure is IP-based; every-

thing from in-studio AolP architecture to STL 

systems. In this session, however, engineers are 

encouraged to consider an IT-based approach 

in order to reap additional cost benefits and to 

gain access to more functionality. 

Saturday, April 22 

1:30 - 3 p.m. 

GROUNDING AND BONDING ARE 

FUNDAMENTAL TO RELIABILITY 

Presenter: David Brender, national program 

manager, Copper Development Association 

This presentation encourages a more rig-

orous approach to grounding and bonding 

techniques in electrically sensitive broadcast 

facilities. Brender says the National Electric 

Code sets forth, at best, minimal safety 

standards that often underserve the critical 

needs of broadcast systems. Greater atten-

tion to grounding and bonding is better for 

equipment and can prevent downtime — 

plus, it is a cost-effective measure with high 

ROI. 

N4BSHOW® 
/ Where Content Comes to Life 

Saturday, April 22 

1:30 - 3 p.m. 

SATELLITE VSATS FOR BROADCAST STL 

Presenter: Jun DaIke, CEO, Dalke Broadcast 

Services Inc. 

Engineers still face the same age-old 

problems concerning STL installation. No 

line-of-sight to the transmitter location, no 

landline carrier available at the transmitter 

site for IP or Ti and sometimes, the 950 MHz 

spectrum is too crowded. However, there is a 

perfect storm brewing: Due to high demand, 

satellite services are becoming less expensive, 

plus, very small aperture terminal advance-

ments are making satellite links more available 

to broadcasters. In this paper, Jim DaIke will 

present the usage of VSAT technology as a 

viable option to traditional STL installation 

hardships. 

Saturday, April 22 

5 - 5.30 p.m. 

THE VOA MUSEUM 

Presenter: Jay Adrick, technology advisor 

and consultant, GatesAir 
Radio historians will enjoy the story of the 

Voice of America and radio's role in World 

War II. This presentation is a production of 

the VOA Museum in Mason, Ohio. 

Sunday, April 23 

9:30 - 10 a.m 

THE EFFECTS OF BIT RATE REDUCTION 

ON ACOUSTICAL WATERMARKS FOR 

RATINGS SYSTEMS 

Presenter: Paul Shulins, Greater Media 

Depending on market size, stations have 

the resources to employ the Portable People 

Meter, therefore tagging the market as a "PPM 

market." PPM encoding is important for rat-

ings measurements, and it requires listeners to 

wear the meter on their belt. For the technol-

ogy to work, PPM encoding is used. However, 

10 MARCH 2017 I radiomagonline.com 
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Introducing Axia IP-Tablet! 
Axia invented AolP for broadcast in 2003. Not one to rest on our laurels, we've continued to bring you the 

finest in broadcast tech. Part of our innovation is thanks to the largest network of AolP broadcast equipment 

companies, the 100+ Axia Livewire partners. When you have Axia gear, you are part of a growing, innovation-

driven ecosystem—not locked to just one company's vision of the future. 

Witness the latest from Axia, the award-winning I P-Tablet, designed by our partner IP-Studio. This one-

of-a- kind product removes cumbersome monitors from the studio by virtualizing the monitoring and control 

of your gear on a conveniently mounted touchscreen. The IP-Tablet adds great value to your Axia console 

purchase, putting your most used console functions right at your fingertips! 

Visit Us at NAB 2017 Booth #N7724 

Invent. Innovate. Repeat. 

Teloelliance.com/axialip-tablet 
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multiple factors are in play concerning the 

audio data bitrate and its effect on the PPM 

watermark. This paper will address the results 

of rigorous testing done using several stations 

in Boston. 

Off MR! 

Back Door 

Weather 

Sunday, April 23 

10 - 10:30 a.m. 

THE COMING VIRTUALIZATIM OF 

RADIO STUDIOS, OR KISS YOUR 

RACKS GOODBYE! 

Presenter: Michael Dosch, director of 

S Alert ANIIIM 
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MEET SAM... 
Your Trusty Station Watchdog 
Are you OFF AIR? No audio? EAS alert received? 
Request line ringing? Transmitter site intrusion? 
SAM lets you know now! 

• Video messages alert personnel to take action! 

• Plays audio alerts and sends email messages 

• Monitors up to 15 systems for faults or status 

• Easy to set up text, colors, display time, etc. 

• Display your station logo when idle 

SAM is highly customizable and versatile, yet easy to 
set up and use. And when your gear or needs change, 
SAM can be easily reconfigured in minutes. SAM 
works with any HDMI video monitor ( not included 

SAM is eager to watch over you! Woof! 

WE BUILD SOLUTIONS: DIGITAL SOLUTIONS. ANALOG SOLUTIONS. FUNCTIONAL RELIABLE. AFFORCABLE. 

HENRY ENGINEERING 

111: Phone: 562.493.3589 • email: henryeng@aol.com 

virtual radio products, Lawo 

We've all seen the miniaturization of radio 

broadcast plants. Studios are less involved 

with fewer and fewer moving parts. Automa-

tion systems pack a considerable punch in one 

little box. Dosch explains how technological 

advancements are allowing for even more of 

the usual moving parts to be virtualized in the 

studio and the rack room. This saves power 

and construction costs and a virtualized studio 

can be built faster than a traditional, physical 

broadcast facility. 

Sunday, April 23 

10:30 - 11 a.m. 

FM/HD RADIO TIME, LEVEL 

AND PHASE ALIGNMENT 

Presenter: Ben Barber, president/CEO, 

Inovonics 

HD Radio is a beneficial advancement 

in radio technology primarily because it 

delivers a sonic improvement to the listener. 

However, if not implemented correctly, it 

can become an "ear sore" and potentially 

create tune-out. The mixing/blending be-

tween FM and HD caused by atmospheric 

conditions and geography are an unavoid-

able evil, but if delay time, audio level 

and audio phase alignment are executed 

perfectly, it will go mostly unnoticed by 

the listener. This presentation will offer 

solutions on how to perfect time, level and 

phase alignment. 

Sunday, April 23 

11:30 a.m. - 12 p.m. 

INTEROPERABILITY OF FM COMPOSITE 

MULTIPLEX SIGNALS IN AN IP-BASED STL 

Presenter: Junius Kim, engineering project 

manager, GatesAir 

The availability of high-bandwidth IP 

paths has facilitated numerous options for 

STL consideration. Transporting FM MPX 

over IP is a viable method, but there are 

tradeoffs and benefits. Plus, many engineers 

want to look at STL topology in terms of how 

existing analog gear should, shouldn't or even 

can be used. This paper will present ideas for 

using legacy gear and current technology for 

FM MPX over IP. 

12 MARCH 2017 I radiomagonline.com 
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Sunday, April 23 

2 - 2:30 p.m. 

SIL SOLUTIONS IN AN IT- CENTRIC WORLD 

Presenter: Robert Meuser, CM, Engineaux 

Inc. 
Nobody needs to be reminded how IP has 

sunk its teeth into nearly everything involving 

broadcast. The IP takeover has left no facet of 

radio untouched, including — if not espe-

cially — STL technology. This presentation 

will discuss the wide array of options for radio 

content transport over IP. 

Sunday, April 23 

2:30 - 3 p.m. 

BUILDING WEB SERVICES TO EMBED 

ONLINE DATA IN DAB+: ADS, SOCIAL 

FEEDS, NEWS AND MORE 

Presenter: Roman i iiilzhause, research as-

sistant, Anhalt University of Applied Sciences 

Developments abroad in the DAB+ standard 

are allowing broadcasters to push more content 

to listeners. The goal is to make social media 

feeds, artist artwork, visual weather forecasts 

and several other features available to listen-

ers. This will be accomplished by embedding 

web data into the radio signal itself, as opposed 

to the radio pulling data from elsewhere and 

combining it simultaneously. 

Sunday, April 23 

3 - 3:30 p.m. 

TRANSDIMENSIONAL STEREO EMBEDDING: 

APPROACHING THE TARDIS EFFECT FOR 

FM AUDIO 

Presenter: Hans van Zutphen, audio proces-

sor creator, Telos Alliance 

In this presentation, "Dr. Who" fans will 

appreciate the parallel of the TARDIS to stereo 

FM audio processing. The idea is centered on 

producing an experience that affords the lis-

tener the benefit of a bigger-than-expected FM 

stereo image, but without the typically fatiguing 

effect of overly-processed audio. Technology is 

already in place that increases perceived loud-

ness up to three decibels without degradation 

and while staying within legal deviation limits. 

These advancements have proven successful on 

all formats, from spoken word to pop music. 

Sunday, April 23 

3:30 - 4 p.m. 

FASTER, CHEAPER AND BETTER: 

THE RAPID ADOPTION OF AES67 AND 

AOIP LETS YOU HAVE ALL THREE 

Presenter: Greg Shay, chief technical of-

ficer, Telos Alliance 

Despite its infancy, AES67 has grown quick-

ly as an agent of change for AoIP interoperabil-

ity and standards. Each April at the NAB Show, 

we see more available IP-ready gear and IP 

transport options. As engineers are beginning 

to rely heavily on data protocols that provide 

seamless integration between systems, AES67 

begs for exploration and more understanding 

of its benefits. This paper will help engineers 

understand AES67 in the AoIP world and how 

it can also improve the performance of tele-

phony and other communications systems. 

Sunday, April 23 

4 - 4:30 p.m. 

SINGLE FREQUENCY 

NETWORKS FOR HD RADIO 

Presenter: Philipp Schmid, research engi-

neer, Nautel 

As more and more broadcasters research 

possibilities for expanding their audience, 

translator frequencies are becoming less avail-

able. A single frequency network offers a solu-

tion to limited frequency availability by design-

ing a fill-in translator that retransmits on the 

same channel as the main station. Broadcasters 

are also looking for ways to retransmit their 

HD Radio channels using single frequency 

networks. In this presentation, we will see lab 

results and real-world design requirements for 

building FM and IBOC SFNs, including proper 

synchronization techniques. 

Wednesday, April 26 

4:30 - 5 p.m. 

IS YOUR NETWORK REALLY SECURE? 

Presenter: Wayne Pecena, director of engi-

neering, Texas A&M University/KAMU 

We see all of our systems migrating, one 

by one, to IP-based platforms. The majority of 

our gear is plugged into a network switch or 

router that, most likely, is seen by and can see 

the internet. Plus, we may have some feck-

less co-workers who are unknowingly (and 

knowingly) inviting intrusions and hacks 

every time they check their email. In this pre-

sentation, we'll learn ways to monitor our IP 

networks and get tips and tools for optimizing 

network security. 
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PRE-SHOWCOVERA E 

Outside the 
Convention 
Center 
by Emily Reigart 

et's face it. For some broadcast 

engineers, attending the NAB 

Show is about more than just 

what you can learn in a confer-

ence or see on the exhibit floor. It's about 

experiencing the world of Las Vegas outside of 

the convention center. 

Whether this is your first NAB Show or 

your 30th, here are a few things you may want 

to check out in your off time. 

RESTAURANTS 

No matter what, you've got to eat. Las Ve-

gas is no longer known as a town of mediocre 

all-you-can-eat buffets and run-of-the-mill 

Italian restaurants. 

While those Bacchanalian feasts do still 

exist, the city is increasingly full of celebrity 

chefs and trendy restaurants. 

Even if you're on a tight budget, it might be 

worth your while to check out one of the hot 

restaurants on and off the Strip. 

SHOWS 

Outside of its slots and poker tables, Las 

Vegas is known for good entertainment. 

Big names headlining concerts around 

the time of the spring show include: Celine 

Dion, Steely Dan, John Mayer, Hans Zim-

mer, Backstreet Boys, New Found Glory, 

Donny 8r Marie Osmond, Kansas and man) 

others. 

Comedians and magicians are also a staple 

of the Sin City scene. Ray Romano and David 

Spade, Carrot Top, Criss Angel, X Comedy 

and many others take the stage the week of 

NAB Show. 

Cirque du Soleil is also a regular on the 

Strip, featuring several different shows at vari-

ous menus. 

ACTIVITIES 

If you're the adventurous type, it may be 

worth your time to venture to the Hoover 

Dam or even take a helicopter ride over the 

Grand Canyon. 

Dune buggies and race cars are also 

available for those who want to take a spin 

and work off some pre- or post-show stress. 

Perhaps killing zombies is more your 

speed? Say no more. There's Operation Zom-

bie Apocalypse, a two-hour virtual reality 

adventure just for you. U 

#1 for I BOC The industry's top IBOC transmitter 
• More IBOC power than any 

other transmitter 
• Highest Hybrid IBOC efficiency 

• Unique HD Spectrum/Efficiency Optimizer 
• Patented hybrid peak/crest reduction 

Making Di 

• 

• 1st to deliver 3symmetrical HD sidebands 

• Exclusive real-time MER instrumentation 
• HD Reliable transport addresses 
SU bandwidth 

• Constellation view display 

With EXTRAS that 
don't cost EXTRA 
• Separate controller 'back up' 

user interface 

• MPX over AES 

• New site control functionality via AUI 

• Powerful presets 

• Low mains operation down to 90V 
(at 1/3 TPO) 

• LD-MOS 

• New dynamic RDS scrolling 

• Backup Audio Automation 

• Award-winning monitoring and control 

• Email notifications 

• Commercial grade instrumentation 

• New oscilloscope instrumentation 

• RF and audio spectrum analyzers 

• Extensive logging of all events 

• SNMP support 

• ¡PA stage eliminated for greater reliability 

• SHOUTcastTm and IceCast streaming input 

• RDS generator 

• USHRADIOTM with scheduler and 
play lists 

• Nautel PhoneHomeTM proactive 
status monitoring - 

• Axia LivewèreTM IP audio support 

nautel.com/GV 
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more widespread, had the commission not con-

sidered them in the limited quantity of stations 

a licensee could possess. 

BY POPULAR DEMAND 

Some four decades later, the old concept 

of synchronizing AM transmissions became 

popular again. 

The commission granted several experi-

mental licenses, and it was soon evident that 

synchronous AM systems could be somewhat 

reliable and practical. The crude crystal and 

tuning fork generated signals transmitted over 

wire lines of yesteryear gave way to digital 

delay devices and later, frequency synchroni-

zation through GPS. The full eradication of 

interference and fading effects is impossible, 

but their deleterious impacts can be reduced to 

acceptable levels. 

Despite the opening of a notice of inquiry 

into the technology, the commission termi-

nated the proceeding in 1989 without issuing 

rules. In fact, in MM Docket 87-6, it was noted 

that, while promise was shown at the time, 

there was insufficient data to provide "reliable 

forecasts" of interference and other concerns. 

AFCCE and NAB essentially recommended 

that the commission continue to permit ex-

perimental operation, but that a rulemalcing be 

"deferred" to gain more experience. 

Now, nearly 20 years later, it appears that the 

FCC, and indeed the industry as a whole, is now 

ready to tackle this ancient concept, and perhaps 

finally enshrine its existence in the rules. The 

comment period for the proposed rulemaking, 

which is now closed, ran for 30 days beginning 

Nov. 29, 2016. Comments filed on the rulemak-

ing support the concept, with the most detailed 

proposals and information being set forth by 

AFCCE and Kintronic Labs Inc. 

When we think of boosters for FM stations, 

we consider their service contour as internal 

to the protected service contour of the ririn 

facility, such as the 60 dBu. The limitation on 

Ultimately, the availability of 

accurate GPS time bases and 

digital delay equipment is 

what will make synchronous 

operations viable. 

the contour radius on boosters, and commonly 

owned translators for commercial facilities 

as well, is necessary to prevent what would 

amount to a de facto extension to the autho-

rized coverage area of a facility Even so, the 

utility of a booster for an FM facility is gener-

ally considered as a way to alleviate coverage 

deficiencies due to intervening terrain, or other 

factors within a given contour. 

In the case of AM stations, coverage defi-
ciencies can be more insidious and time variant 

Studio 

Radio Systems, Inc. 

601 Heron Drive 

Logan Township, NJ 08085 

(856) 467-8000 phone 

(856) 467-3044 fax 

www.studiohub.com 

ADAPT! with StudioHub+ 
Your new console or IP router now comes with native 

StudioHub+ connectivity — making it easy to use 
the full range of StudioHub+ products. 

Use ADAPTERS and powered peripherals 
like MATCHACK format converters 

and HEADPHONE amps to connect 
seamlessly with CAT-5 pre-made 

PATCH CABLES. Plug-and-play 
all your analog or digital 

gear to every piece 
of studio and 

rack-room 
gear. 
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in nature. One of the big problems noted by 

Tom King, and others, is the continued rise 

of ambient electromagnetic interference. This 

issue, further exacerbated by the proliferation 

of electronic devices combined with a further 

sagging in the fidelity of AM receivers, creates 

a feedback loop, for which the confirmed route 

of escape may finally settle the chicken and egg 

question. To reach maximum usefulness, it may 

be necessary to consider synchronous boosters 

for AM stations that will (gasp!) extend the ra-

dius in certain directions of a protected service 

contour. 

Of course, any extension of contours or ser-

vice areas, if permitted, must not create a situa-

tion where interference is caused, or increased, 

to adjacent facilities. This does not seem to 

have been a problem with the experimental 

facilities operating thus far; rather, the effective 

extension of a service contour resulting from 

the presence of a booster may create benefits. 

POTENTIAL SIDE EFFECTS 

Like many pharmaceuticals, directional 

antennas can have side effects. The protection 

of stations in one direction, combined with the 

desire of maximizing coverage in others, leads 

to further areas having a subpar signal level, 

especially in the newer exurbs. 

While a synchronous AM booster may be 

located outside of a primary station contour, its 

goal would be to alleviate deficiencies, rather 

than engage in sinister and nefarious machina-

tions to acquire a larger slice of the pie. Perhaps 

a deviation from the conventional wisdom is 

necessary here. 

Ultimately, the availability of accurate GPS 

time bases and digital delay equipment is what 

will make synchronous operations viable. 

One thought process is that the frequency 

of carriers should be fully synchronized, and 

although the petition specified a limit of 0.2 

Hz, much tighter tolerances can be achieved 

through applications of GPS. The second 

process considers an intentional offset of the 

carrier frequencies. The former addresses the 

time variant beat product between the two 

signals, while the latter adjusts the interval of 

what amounts to AM multi-path. It is hoped 
that the rules will provide sufficient freedom 

for licensees and their engineers to utilize, and 

tweak, the better scenario for their application. 

And so, we see once again that history 

repeats itself. Upon searching the dusty annals 

of time gone by, we find that a novel concept is 

actually a rediscovered truth from long ago. 

AM synchronous boosters have the op-

portunity, if authorized properly, to be another 

weapon in the arsenal of the broadcaster to 

stave off the continued decimation of the AM 

service. My hope is that time is they will not be 

felled by a regulatory axe. 

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

Upgrade Your ARC- 16 Fast! 

From Joshua Smith 
To: MC Leland <matt@burk.corn> 
Subject: My Burk ARC-16 to ARC Plus Touch transition experience 
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Matt, 
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FACILITYSHOWCASE 
' The number of ceding joists had to be 
doubled to support the weight of the §ix 

Interior fan coil units for the HVAC. 

Four-Year ReY ovation Saga 
Was Worth It 

By Larry Wood 

t was the year 2012: &rack Obama 

was running for a second term 

in the White House; average gas 

prices went above $4 per gallon; 

the London Olympics were about to get under 

way. Hurricane Sandy would devastate parts of 

the east coast later in the year. And the San Fran-

cisco Giants would win the World Series. 

Of even more significance to KQED(FM) was 

the order placement and subsequent delivery 

of a Nautel NV80 transmitter consisting of two 

NV40 transmitters combined with a switchless 

combiner. Our plan was to have the new trans-

mitter installed in less than one year, and we 

thought the timeline would be easily achieved. 

KQED(FM) is a 110 kW station at 88.5 MHz 

licensed to KQED Inc. in San Francisco. It 

started life as IOCIOC, a station run by the Pres-

byterian Church. It was purchased by KQED in 

1969. 

The programming on KQED(FM) has 

evolved through the years, but now consists 

of nearly 100 percent news and information. 

Programming from National Public Radio and 

Public Radio International is supplemented 

by local talk, public affairs shows and one of 

the largest radio news departments in the San 

20 MARCH 2017 I radiomagonline.com 

Francisco Bay area. 

If memory serves, during the 1970s, KQED 

had a 10 kW RCA transmitter feeding a 12-bay 

horizontally polarized antenna. In the 1980s, 

KQED(FM) changed the antenna to a six-bay 

circularly polarized 13R1 antenna and installed 

a Harris FM4OK transmitter. (Two FM2OK 

transmitters combined.) In 1997, KQED(FM) 

replaced the Harris transmitter with a pair of 

Continental 816Gs transmitters (rated at 22.5 

kW), while retaining the combiner furnished 

by Harris. In 2003, KQED(FM) installed a Har-

ris Z8HD transmitter and began broadcasting 

HD Radio using the auxiliary antenna for a 

space combined transmission system. 

During the installation of the Harris Z8HD, 

it became clear the transmitter equipment had 

out-grown its space. The equipment racks were 

full, there was no air conditioning, and the 

FM combiner system and coax switches were 

actually located above the AC power genera-

tor, making repairs difficult and unsafe. In the 

summertime, the tube transmitters didn't mind 

the heat, but the Harris Z8 had problems when 

the room temperature would climb over 100 

degrees Fahrenheit. (I didn't much like working 

in that heat, either.) 

I became aware that a portion of one of 

the buildings on Mt. San Bruno was vacant, 

and it was about 50 percent larger than the 

space we had been using. It had several other 

advantages: It was closer to our main antenna, 

and it had better site lines to both our studio 

and the Sutro Tower, where our San Francisco 

television station transmits. Planning new IP 

microwave links would become easier sud-

denly. We had a very reliable 950 MHz link, 

and I was able to add a couple of unlicensed 

IP links to the studio, but the path was looking 

through trees that just a few years earlier were 

short enough not to matter. 

In 2011, we contacted the landlord, Ameri-

can Tower, worked out a deal to move the 

KQED(FM) transmitter facility to the new loca-

tion, and then began the actual process of plan-

ning, permitting, building and moving into the 

new location. We started working with architects 

and engineers to design a facility that would 

meet all of our needs at the time and, hopefully, 

those of the future for decades to come. 

One of the first questions we addressed was 

whether or not we could get adequate utility 

power at the site. 'There were three existing 

100 amp feeds to the room —much less than 

A typical summer day in San Francisco, as seen from 
the KQED transmitter site on San Bruno Mountain. 



we would need. We checked with Pacific Gas 

& Electric Company, our local utility provider, 

and we were assured there would be no prob-

lem with us installing a new 800 amp service to 

the existing main panel board, so we proceeded 

with the project. 

Later on, during permitting, we needed a let-

ter from PG&E saying we could proceed; but we 

learned that the person who had given us the as-

surance was now gone and her replacement saw 

things differently. As one would imagine, this 

turned out to be a big problem and proved to be 

the greatest source of delay on the project. 

After having redrawn our plans to include 

trenching for 12,000 volt lines and a pad-mount 

transformer and then resubmitting our plans, 

we finally ended with the local PG&E engineer 

suggesting that we just connect to the existing 

main panel. It really goes to show how much 

you are subject to the competency of your utility 

representatives when it comes to new facilities. 

While we were in the delay period, I just 

described, most of the equipment 

for the project was ordered. Early 

on, we decided to go with Nautel 

to provide the new transmitters. 

Looking ahead to the possibility 

of higher HD power ratios in th( 

future, we ordered a NV80 trans 

miller and a switchless combiner. 

Our FM TPO is 36.75 kW and 

considering the loss of efficiency in 

the combined amplification when 

adding HD Radio, two NV40s were 

recommended by Nautel. (Note 

that Nautel has since replaced its 
NV line of transmitters with the 
GV line.) 

We also ordered equipment 

racks, an ERI coax switch and patch 

panel rack, interior 4-inch coax and 

fittings, ERI/BDI power monitoring 

system for the main and auxiliary antennas and 

4-inch Heliax to feed to our main and auxiliary 

The Nautel AUI home page shows the basics such as the 
modulation level, the power level, the preset in use and user-
selectable metering parameters. In this view we also see the 
RF spectrum, the MER constellation and a Lissajous pattern 
indicating left vs right audio. 

antennas. We also acquired an SAS 32KD router; 

a Ward-Beck systems frame to house AES DAs, 

A to D and D to A converters; three 2200 VA 
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ARRAKIS SYSTEMS 

DIGILINK-XTREVE 2.0 AUTOMATION 
For a low $ 100 per month you receive All softare, Bridge herdware, support, and upgrades. 

Always up to date, no yearly support contracts, plus next day Bridge replacement. 

Just add a Windows P[ and stir ! 

lanagement 

g,11)FF 

_ "Pir2, 

ri lyeteert Inc 

Air Studio 

Production Studio Network Re-

MMIIM WI BM Ili in Ea= 

etm. 

«eli• 

Traffic Studio 

••• I  nuon. EI 

Windows 8 
compatible 

On Air, Production, Traffic, News, Programming 

complete 

$1 00 /month 

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

www.arrakis-sys ems.com 970.461.0731:1 



Propagation Systems Inc. (PSI) 01637 

PTEK N7216 

Qligent  N6520 

Quicklink SL5222 

R.V.R Elettronica S.p.A N7809 

Radio Active Designs C1539 

Radio Design Labs 03027 

RadioDNS N8417 

Radio Frequency Systems 02022 

RadioTraffic.com N7607 

Radio magazine 06748 

RCS N2519 

Renegade Labs 03244 

Rohde & Schwarz Inc. SL1205 

RTS Intercom Systems 05409 

RTW N7220 

RUSHWORKS SL12713 

RVR Elettronica/Broadcast Depot N7809 

Sabre Towers & Poles N8516 

SCISYS Deutschland GmbH N7731 

Sennheiser Electronic Corp 02213 

Shattuc Cord Specialties Inc. 012031 

Shively Labs N8420 

Shure Inc.  02218 

Sierra Automated Systems & Eng. Corp. N8328 

SMPTE Upper S. Hall Lobby 

Sonifex Ltd. 02839 

Sonnet Technologies Inc. SL9927 

Sound Devices 06040 

Source Digital SU10226 

SoundExchange N6032 

Staco Energy Products Company N7518 

Stainless C1111 

Stirlitz Media SU6224 

Stream Labs SL9408 

SuitcaseTV Ltd SL5825 

Switchcraft Inc.  C7838 

S.W.R., Inc  01126 

TASCAM SL6305 

TBC Consoles 09015 

Telos Alliance TV Solutions Group SU2321 

Telos Systems N7724 

Thermo Bond Buildings N7818 

Tieline Technology N7425 

TMD (TransMedia Dynamics Ltd.) N6227 

TWR Lighting Inc. 01839 

V-Soft Communications N5106 

Vertical Bridge Wynn Salon Conference - B 

ViewLift SU7024 

VoiceInteraction SU9921 

VSN SL80009 

Waves Audio Ltd. 04746 

Wazee Digital  Wynn, Salon Suite 

Wedel Software N6224 

Wheatstone Corp N6531 

Whirlwind 05649 

WhisperRoom Inc SL11113 

JUST IN TIME! 
III 

FM - HD1 
ALIGNMENT 

III 

JUSTIN 808 

• Precise time alignment for analog FM and HD1 

• Phase correction and RMS gain leveling 

• No lost words, stuttering, echoes, level shifts 

• 100% automatic; uses the actual off- air signal 
for correlation 

FM AND HD1 CHANNELS 

IN PERFECT SYNC 
See FM/HD Time Alignment in action at NAB Booth N-8029 

Next Generation Radio from lnovonics 
Unveiling for the first time at NAB 2017: 

AARON 655 - FM/HD Re-Broadcast Translator Receiver 

• Accepts FM & HD1-8 program sources for rebroadcast 

• Also supports analog, AES-digital and streaming inputs 

• RDS encoder that can either pass or regenerate incoming RDS 

• Unparalleled sensitivity, selectivity, and RF shielding 

NOVIA 272 — FM Stereo Processor with Web Interface 

• DSP-based 3 band processor with Stereo-Gen and RDS 

• Analog, AES-digital, streaming in; MPX/streaming out 

• Built-in RDS/RBDS; compatible with all automation 

• Simple Set-up: 10 Factory & 10 Custom Presets 

NOVIA 262 — Stereo Processor with Web Interface 

• DSP-based 3 band'utility' processor for FM & Audio Production 

• A great 'utility' processor; ideal ahead of STLs/codecs 

• Analog, AES-digital, streaming in/outs 

• Simple Set-up: 10 Factory & 10 Custom Presets 

NOVIA 236 — Processor for Mono AM with Web Interface 

• DSP-based 3 band processor for mono AM analog 

• Analog, AES-digital, streaming in/outs 

• Simple Set-up: 10 Factory & 10 Custom Presets 

• Selectable US and international cutoff filters. NRSC compliant 

INOmini 662 — DAB+ SiteStreamer with Web Interface 

• Monitors DAB+ signal from a remote location via the Internet 

• "Station Rotation" can monitor multiple station sequentially 

• Sends instant error messages via email or SMS text. Supports SNMP 

INOmini 660 — DAB+ Monitor Receiver 

• Reception of all standard DAB+ broadcasts 

• Front-panel display of essential DAB+ PAD information 

• Analog UR and AES-digital program line outputs 

www.movonicsbroadcast.com 

J1 
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Las Vegas Convention Center Overview 

Westgate 
North Hall 

North Hall 

Meeting Rooms 

Gorman Redlich Mfg. Co.—C1339 

Broadcasters General Store—C1916 

Comrex—C1633 

Dielectric—C2613 

Electronics Research Inc. (E111)—C2030 

VVideOrbit  N3831 

Will- Burt Company, The 01505 

VVinMedia  N8111 

VVisycom Sri 01339 

Wohler Technologies Inc N3417 

Central Hall 

Outdoor/Mobile 

Media 

South Hall 

Meeting Rooms 

South Hall 

(Upper) 

Syvt.Also 

Orri,er 

South Hall 

(Lower) 

Renaissance 

Hotel 

VVorldCast Systems Inc. N8924 

XDT Pty Lta. SL2916 

Yamaha Professional Audio 01725 

Yellowtec N6924 

Zaxcom  02330 

Providing technical precision as well as style and affordability. 
Fu integration services RF services 

GRAHAM STUDIOS 
Broadcast Furniture 

(866) 481-6696 • graham-studios.com 

SupportRadio 

OM 

(815) 222-3556 • www.isupportiadio.com 



'NEW... talk studio consoles reinvented !!! 

... available NAB 

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

Stereo Program output 
- 5 mic, 1 stereo line, 1 PC, a 2 Bluetooth inputs 
- CH interface for play and record from a PC 
- 2 Bluetooth interfaces for Two Cell Phone callers 

...or... stream audio from any Bluetooth Audio device 

Dual Bluetooth 
Cell phone Sk 
Audio Streaming 
inter-faces 

Fast, easy installation: 
- RCAs for unbalanced 10, 
— Cat5s for balanced inputs, 
- XLRs for mics E Program output 

NI] Hybrids 
required 

long life switches, 
conductive plastic faders, 

Socketed ICs for fast on site repair. 

LISE3 
play & 
record 

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

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

l-igh quality mic channels plus phantom power. Channels 0 0 7 on the console can be paired to any Bluetooth enabled audio device such as your 

Cell phone, MP3 player, MP3 recorder- editor, and more. Each 'Blue' channel features a button you push to connect an incoming caller and push 

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

ed. UP... you can pair any Bluetooth enabled audio device such as an 1pad, Tablet device, or MP3 player and stream full bandwidth, high quality 

stereo (A20P) audio into the console. The 'ARC-talk- Blue' also features a built in MR 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. 

13 ...the Bluetooth phone interfaces work with BOTH cell phones and Bluetooth headset enabled land lines, list price S1,099 
www.arrakis-systems.com 



The KQED Nautel NV80 installation has a switchless combiner and aluminum hardline 
connections to patchfield, coaxial switches and dummy load. 

UPSs and transfer switches (I just don't trust 

UPSs); a 150 kW Cummins generator and trans-

fer switch; and an Avocent KVM system. 

The transmitters, coax and equipment racks 

took up several parking spaces in the KQED 

garage for years before they were finally moved 

into place at the transmitter. 

THE PROJECT GETS GOING 
By late 2015, we had all the permits we 

needed to begin work. The general contractor 

was selected and things started happening. 

In October, we began the first improvements 

to the space. The engineering firm decided we 

had to double all the ceiling joists to support 

the weight of the six interior fan coil units for 

the HVAC. Some additional demolition was 

needed, and the walls were sandblasted to 

prepare for the painting. 

We hired a draftsperson to do a 3-D 

rendering of the project — money well spent, 

in my opinion. It showed us the spatial relation-

ships between all the equipment and the HVAC 

plumbing, electrical conduit and lighting, RF 

coaxes and cable ladders. Despite being larger, 

our space is still relatively small, and we needed 

to plan the use every cubic foot of it. 

Starting in February 2016, partition walls 

were constructed, in-wall conduit was placed, 

insulation for sound was added, drywall was 

hung and painted. By April, one new doorway 

and venting for the generator had been sawed 

into the building, and one old doorway had to 

be filled in with concrete block. Concrete pads 

were poured for the generator and the new 

main electrical service panel, as well as for the 

exterior HVAC condensers. 

In May, the HVAC was installed. We have 

fully redundant systems, which may seem like 

overkill, but I am looking forward to not having 

to work in an 80 to 90 degree room during the 

summer. Having fan coils above equipment 

makes me nervous that a primary drain could 

get plugged, but we have "wet detectors" in the 

secondary pans connected to our Burk remote 

control, so we will be notified if the primary 

drain overflows. The secondary pans drain to 

the floor. The electrician also worked to get the 

conduit in before ceiling access would disappear 

due to the HVAC. This is how the 3-D model re-

ally helped the trades get their work done in the 

right order and without stepping on each other. 

In June, the generator was delivered, and 

the electrician really started getting busy. Mt. 

San Bruno is just a few miles from the Pacific 

Ocean, and the salt carried onto the site is 

legendary. We wanted to be sure any equip-

ment exposed to outside weather would be 

protected, and to that end, specified marine-

grade finishing to all exterior HVAC units and 

stainless steel conduit, unistrut and hardware. 

The main 800 amp electrical feed was done in 

PVC coated conduit and fittings. This was a big 

additional expense, but there is a lot of conduit 

on the mountain that is rusting and needs to be 

replaced after only 20 years. 

In July, the transmitters, combiner, RF 

switch rack and equipment racks were finally 

moved to the site. Installations began at once. 
By the end of the month, the new KQED 

electrical service panel was connected to the 

existing main panel. This required a power 

shutdown that affected one Entercom and two 

iHeartMedia FM stations, but all stations were 

covered by generators, and the engineers were 

most generous with their cooperation, though 

they requested we do the shutdown after 

Electronics Research, Inc. delivers innovative, high-quality, integrated solutions for broadcasters around the world and across the spectrum. Our 
team of engineers, designers, fabricators, aid project managers take pride in contributing tP your success by offering the industry's best antennas, 
transmission line, towers, and filters/combiners To compliment our full range of products, ERI offers all of the broadcast services needed to transform 

your broadcast system into a broadcast solution. When planning your next project call us toll-free at 877 ERI-LINE or visit us online at www.eriinc.com. 

Antennas I Transmission Line Towers I Filters/Combiners I Broadcast Services 

ELECTRONICS RESEARCH, INC, 
877 ERI-LINE • www.eriinc.com 
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AJurrhum hardline was used to connect a 
patchfield and two ERI coaxial switches. 

midnight, just to be on the safe side. 

By August, we were moving forward with fi-

nal electrical connections to all the equipment. 

I didn't want to install any broadcast equipment 

in the racks until the electricians were finished. 

One day while I was busy bolting racks, the 

electricians cut some conduit over the top of 

one of the two transmitters, and this resulted in 

metal filings getting into the transmitter. (Plastic 

covers had unfortunately been removed.)We 

vacuumed out what we could, but Nautel recom-

mended we remove each power amp and turn 

them upside down to shake them out. These 

power amps are heavy, and each transmitter has 

16 amps, so the work took two of us two days 

to complete. We did shake and blow out enough 

metal filings to make the project worthwhile and 

a couple of the larger pieces would likely have 

been a guaranteed short someday. 

The takeaway from this is to keep the equip-

ment covered! The electricians were highly 

skilled and did a great job, but they don't under-

stand working around sensitive equipment. 

A FURTHER DELAY BURDENS THE PROJECT 

We did not want to remove the plastic 

covering from the transmitters and equipment 

racks until the HVAC was functional and fully 

tested in order to avoid nasty surprises like 

condensate raining down on our equipment. 

Unfortunately, the HVAC manufacturer's 

representative found several problems in its 

installation and gave the contractor a must-fix 

list; but after repeated attempts to correct the 

installation, the first HVAC contractor was 

replaced by a new one. 

1:1•1111111-:1:Dlikfrei 

During this two-month process, we began - 

installing the equipment in the building by 

rolling up the plastic each day, never know-

ing when the HVAC work would commence. 

We also installed unistrut and other hard-

ware on the building exterior to facilitate the 

Get in sync 
AnaLog FM & HD1 Perfectly in Sync 

The JUSTIN 808 is a single- box solution that securely adjusts FM & 
101 Time alignment without affecting your critical FM transmission. 

"The JUSTIN 808 continues to do a consistently great job at keeping our HD and analog 

signals in alignment... The combined time, level and phase alignment that the JUSTIN 

808 provides makes any switching between HD and analog listening undetectable." 

- Sam Caputa, Director of Engineering, Emmis Communications, 

r-
GETTING FROM HERE +38/-34 Samples 
Detail View 

Odb, 
Rh. rod, - 

3. Per nary = o 

Typical FM/HD1 drift over a 24 hour period 

TO HERE ±2 Senates 
Detail View 

1[11 111U 

.7 limn Dear 

1,e1A/Omlikhy - 
02 CO orn lECO, IOW, 

Emls Imbabourrora 

04 Wm 

Arenlp Asow4 

Corrected FM/HD1 audio within ±2 samples within 24 hour period. 

Why bowies? 
Quality Solutions. Competitive Prices. I Three-year Factory Warranty. 

Quick to InStall. Easy to Program. Quality after sales service. 

www.inovonlcsbroadcast.com I salesenovonicsbroadcast.corn I 831-458-0552 
ilN01/Booes, 

Contact your preferred lnovonics Dealer for more information. Join cur TRY-N-BUY program. 
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installation of the many antennas, microwave 

dishes and IP links we would need. 

We started the installation of the interior 

coax, interconnecting the transmitters, combiner, 

reject load, dummy load and ERI coax switch 

and patch panel rack assembly. Nautel supplied 

the 3 1/8-inch rigid line to connect the trans-

mitters to the combiner and reject load, but it 

was determined we would need 4-inch coax for 

the rest of the interior plumbing. 

ERI said aluminum line would be perfect for 

this project, due to its lower cost and especially 

its reduced weight. I have never worked with 

the rigid aluminum line before, and I was 

a little apprehensive, due to my experience 

with aluminum Heliax in the past; but so far 

I have nothing but good things to say about 

it. We hired a tower contractor with extensive 

experience in radio and TV coax work, and 

he brought in a field engineer to ensure the 

installation would be electrically correct — the 

system would be fully swept and the matching 

sections on the two ERI antennas (main and 

aux) would be individually tuned. 

Once the interior coax was substantially 

complete, the tower crew began work on get-

ting the 4-inch Heliax run to the antennas. 

Two spools of Heliax had been stored at a local 

drayage company for a couple of years and be-

cause they were 12-foot diameter, I was worried 

that they would be hard to get to the site and 

then on the ground where needed. 

Fortunately, the drayage company sent a 

very good forklift operator, and he was able 

to drive the spools one at a time up the gravel 

access road to the towers and to set them where 

needed. The tower crew directed the delivery, 

and they knew exactly how to handle this big 

coax. Although I didn't do any of the actual 

work, I felt 20 lbs lighter at the end of the day 

knowing all was well with big coax and the 

crew handling it. 

Finally, the new HVAC contractor finished 

its work, and the manufacturer approved it. The 

system was turned on and produced substantial 

amounts of very cold air. Normally, the AC 

would not chill the room to the ridiculously 

low temperatures, but for testing, they overrode 

the minimum set point, and we all put on coats, 

worked outside or sat next to a space heater. 

Nautel wanted us to be sure to direct the 

chilled air to the rear of the transmitters and 

pull the return air from the top. To do this while 

One spool of Heliax is carefully moved from the truck to a spot near the tower base. 

keeping the ducting to a minimum, five fan coils 

wash the back walls with a good quantity of 

air, while the sixth unit cools the main building 

entrance area. The hot air rises and is pulled into 
the fan coil return input filters. This setup covers 

the equipment racks and transmitters quite well. 

Transmitter wiring was, of course, a major 

part of the project. I punched a couple of holes 

in the transmitter to run wires directly into the 

control rack adjacent to the two transmitters 

and enlarged the wire pass through from TX-A 

to TX-B provided by Nautel. As much as pos-

sible, I wanted the wiring to be hidden within 

the transmitters and equipment rack and not 

brought out to the overhead cable ladder unless 

it was absolutely necessary. 

Every wire had a wire number and a jack 

number making interconnecting them as easy 

as possible. The documentation from Nautel 

included wire numbers and was very easy to 

follow. Most of the interconnect cables are 

shielded CAT6 with RJ45 connectors. I person-

ally prefer D connectors for control wiring; 

RJ45s just don't feel like a 20-year connector to 

me, but so far every connection has worked as 

it should, and I have provided full strain relief 

and support to keep the connections working 

as long as the life of the transmitter. 

Turning a transmitter on for the first time has 

always made me a bit nervous. The Nautel SCI 

controller had five presets loaded at the factory. 

Naturally, I started with the lowest power. It 

came up without any problems, and I let it run 

for 10 minutes. The dummy load was warming 

up the room, so I turned the HVAC on and let 

the warm air and cold air mix behind the trans-

mitter, where the dummy load lives. 

Then, I tried the low power HD preset. It 

struggled a bit. One transmitter was happy, but 

the other didn't want to come fully up. Most of 

the 16 power amps worked, but some of them 

just didn't want to go. I turned the transmitter off 

and back on, and it came up without complaint. 

Next was trying it at full-power 36.75 kW 

FM-only and 36.75 kW FM and -20 dBc HD. 

In FM mode, the transmitter came up without a 

problem, but once again the 36.75 kW FM and 

-20 dBc HD took a couple of tries to get it fully 

going. I could now do the software updates to 

the two transmitters. The update from 3 to 4 is 

a bit complicated, but by following the instruc-

tions and writing down each parameter and 

reading, then making the changes as required, I 

could then replace the compact flash cards and 

complete the update. 

For the next several days, I operated the 

transmitter as much as I could to get a feel for 

the controls. 

With the switchless combiner, I can select 

either transmitter or both to the load. I expect 

this will come in handy for updates and 

maintenance. Also, a couple of times, one of the 

transmitters would decide to shut down and 

the switchless combiner would then auto-

matically feed the working transmitter to the 

antenna (or dummy load). After a few remote 

tweaks in the timing of the transmitter ramp-

up by Nautel, the transmitter now starts up 

completely fault-free. 

Finally, it was time to install the Burk remote 

control at the new transmitter. Much of the 

new broadcast equipment at the transmitter is 

connected to the network, so I can log into every 

critical piece of equipment, with the exception 

of our Tunwall transmitter/antenna switcher. 

(I do not consider this to be a negative for the 

Tunwall, since I fully expect it to be 100-percent 

reliable and to never need updating.) 
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Sound Software 

We are mobile. 

Selector2Go 

Zetta,Go 

Aquira2Go 

"We get to work on 
our stations 

wherever we are!" 

rcsworks.com 
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We concentrated our first wiring efforts in 

audio, network and transmitter, and this meant 

the Burk and all GPI control wiring came 

last. It was a scramble getting it going. The 

Burk system had been running in test mode 

for years, but needed a whole new network 

configuration plan at the new location. The two 

Nautel transmitters had the Burk Plus Connect, 

so I could monitor and control them via SNMP. 

The Nautel SC1 came with a web interface, so 

I could log into it and control the transmit-

ters, if necessary. Audio switching was mostly 

automatic using the Titus Labs 3-DRX. 

FINALLY: THE CUTOVER 
The tower crew assembled on a Saturday 

morning at the site to move the new coaxes, tune 

the antennas and remove the old coaxes running 

from the old building. Would it all go well? 

Surprise — the male EIA bullets on the 

line sections didn't fit to the male bullets on 

the 4-inch gas barriers. We decided to remove 

1111reFrom Audio to RF BDI's Got You Covered! 

the inners from the line sections and turn 

them around. This worked, but left a few screw 

holes to be filled with nylon screws. The inner 

conductors were fully supported on both ends, 

so I don't expect there to be any problems. This 

delay did mean a later start, but after lunch, it 

was time to disconnect the old line to the aux 

antenna and connect the new line in its place. 

The new line and the aux antenna were full 

swept and the VSWR showed a perfect 1 to 1.0. 

This antenna had been retuned by ERI when 

we first put HD Radio on the air, so I expected 

it to be good. 

Now it was time to place our NV80 on the air 

for the first time. I have been involved in many 

new transmitter turn-ons before, but this was 

unique in my experience. I did the whole thing 

sitting in front of a computer. At the appropriate 

time I simple pressed the ON command on the 

Nautel SC I controller web page and the Plate 

OFF command for the old transmitter on the 

Burk remote control web page. 
Overall view of the tower supporting the 
KQED(FM) antenna 

IIII II al --

Composite Base Band Audio Solutions 

1111 : 
Over 35 Digital, Analog & Composite Audio Solutions for 

Studio and Transmitter Site 

Visit us and the fine people 

at Broadcasters General 

Store in booth C1916 at NAB 

20171n Las Vegas 

Broadcasters General Store 

-1,10100 

*01 111 :1 71 

• • 

• 

Dozens of RF Power Measurement, Antenna 

Monitoring and Remote Control Solutions 

Since 1985 BD! has brought more value and utility to broadcasters with a complete line of automatic audio switching and RF 

support products. No other company builds more products that allow you to set it and forget it at a transmitter or studio site 

than Broadcast Devices, Inc. 

Tel. (914) 737-5032 www.broadcast-devices.com 
1111211111m 
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No running from transmitter to transmitter. 

No operating coax switches or moving coax in 

a big hurry. No talking to a person at a remote 

site to coordinate OFF and ON commands. It 

was the simplest and least dramatic transmitter 

switch of my career, but it was also the most 

significant and satisfying. 

The NV80 came up to the preset power 

I selected. The KQED aux antenna is lower 

power than the main antenna. The preset 

I selected was 20 kW FM and -20 dBc HD. 

The transmitter worked perfectly, and after 

checking the reflected power to be sure 

the load was good, I gave the go ahead to 

start work on the changeover for the main 

antenna. 

Time was slipping away, and we decided to 

finish the change-over on Sunday. I decided 

to keep the NV80 on the air into the aux 

antenna, rather than operate the old transmit-

ter into the main antenna overnight for two 

reasons: 

First, I wanted to be sure the Nautel would 

operate hour after hour without problems. I 

had only run it into the dummy load for less 

than two hours previously, due to the heat 

generated. Our HVAC could keep up with it 

running full ON, but the air intake into Nautel 

TX-B was around 80 degrees. 

Second, I wanted to operate the aux an-

tenna with RF overnight, just to be sure all the 

connections were capable of continuous high 

RF for long periods of time. To say I wanted 

to "burn it in" is not quite what I had in mind, 

but you get the idea. It is likely we will not 

need to use it again for some time, I just want-

ed to know it will work when we need it. Our 

coverage on the aux antenna is reduced (lower 

HAAT), and we did get several complaints, but 

I'm glad we did get to test it fully. 

On Sunday, the tower crew got busy with 

the main antenna. It was connected and 

swept, just as the aux antenna was; VSWR 

was found to be 1:1.6 and was tuned to 1:1.1. 

I was happy with the tuning, and we were 

finally ready to go in the early afternoon. 

After the crew had removed the old coax 

and the tower rigging, I simply switched the 

Tunwall coax switch controller to route the 

NV80 to the main antenna and pressed the 

ON command on the SC!. Just as with the 

aux antenna, the NV80 came up without a 

complaint. I selected a Nautel preset for full 

power and all was well — 36.75 kW FM and 

-20 dBc HD into a six-bay ERI antenna. 

At the end of that day I was tired, but quite 

pleased that the last of the major parts of this 

four-plus-year project were complete and 

everything was working as expected. 

In the weeks since we put the new trans-

mitter on the air, driving tests show the HD 

coverage to be significantly improved, as 

expected. I think it sounds better, as well, and 

most other station personnel agree. 

This was a project of the many, not the one: 

Also working on this project were Phil Manley, 

Patrick Hatten and Steve Pinch.0 

Larry Wood is the chief engineer of KQED(FM). 

Everything you need out of 

the box. Bravo! 

• 

Contact us for more information 
1 - 818-840-6749 
info@sasaudio.com 

Celebrate with 

SAS 
Booth N8328 

1987-2017 7 NAB 2017 

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

2821 Burton Avenue 
Burbank, 91504 USA 
www.sasaudio.com 
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AolP Consoles and Systems 
by Doug Irwin, CPBE AMD DRB 

f you find yourself tasked with 

specifying and designing a new 

studio system based on AoIP 

control surfaces, and routers 

then you should make every attempt to get 

yourself to Las Vegas on April 22. 

In the meantime, we've done some prelimi-

nary research for you. This article covers the 

basics of systems and standards offered by the 

various manufacturers of AoIP systems and 

devices. Read on — then plan your exhibit 

floor time accordingly. 

WHEATSTONE 

Wheatstone introduced its LXE series of 

consoles last year at NAB 

Show. The LXE is a control 

interface for which every 

switch and rotary control is 

programmable to perform 

any desired function; the 

console architecture is 

completely customizable to 

end-user requirements. 

ConsoleBuilder software 

allows every switch on the 

surface to be programmed 

for function, mode and even 

color (switches are RGB-LED illuminated). 

Multiple full color OLED displays on each 
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Wheatstone's LXE is available in several different form factors 
inc'uding countertop, countertop sunken and split frames. 

panel show ongoing operations, and event 

recall allows for one-touch console reconfigu-

ration. 

The LXE-series GUI has pre-built screens 

for metering, clocks, timers, dynamics, EQ 

and buss assigns. All are touch-screen acces-

sible to the end-user. The GUI is customiz-

able using the ScreenBuilder-LXE software, 

enabling the user to drag and drop objects and 

define their functions via a wizard interface. 

Multiple custom screens can be stored to go 

with console configurations. 

The LXE is available in several different 

form factors, including countertop, counter-

top sunken and split frames (which can actu-

ally be in different rooms). It can support up 

to 32 physical motorized faders, with full DSP 

processing available on all 32 channels. The 

LXE surface uses BLADE-3s for audio, control 

and associated logic, with a single CAT6 inter-

connecting cable. 

The LX-24 table-top, modular control 

surface (operating in conjunction with the 

IP88E Mix Engine BLADE) comes with a 

built-in meter bridge featuring up to four sets 

of bright, high-resolution LED meters and 

circular LED displays for auxiliary send levels 

and pan control. The LX-24 is of a modular 

design and the modules that are hot-swappa-

ble. There are no electronics in the pan below 

the modules. 

The LX-24 surface that can store and recall 

all user settings, and "Snapshots" of the LX-

24's configuration can be saved and recalled at 

NAB Show Booth #N5009 
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the touch of a button. Each input channel can 

be assigned to four stereo busses, plus four 

pre/post-selectable aux sends, a stereo CUE 

bus, four mix-minuses and the panel's own 

bus-minus. An LED source name display, an 

A/B source selector, and two programmable 

soft buttons are included and a SET button 

provides access to assignable controls in the 

master section. 

Control room and headphone outputs 

with level control and source selection are 

provided, as well as two independent studio 

monitor outputs. Stereo CUE speakers are 

built into the meter bridge. Headphones and 

CUE are delivered to the surface right from 

the IP network. On-board VGA and USB 

Mouse connectors allow a monitor and mouse 

to be connected to the console for configura-

tion and advanced console functions. 

There are also more economical ways to 

get Wheatnet-IP in to your facility as well. 

Consider the IP-12 as one example. Each of 

its 12 input modules is equipped with an LED 

source name display and an A/B source selec-

tor; sources can be set via a rotary encoder in 

the master section. Each input module has ac-

cess to four program busses, and has cue and 

talkback switches and a 100mm long-throw 

fader and lighted channel ON/OFF switches. 

The IP-12 control surface connects via 

Ethernet to its audio engine, IP88CB console 

audio BLADE. This 1RU device holds all of 

the console's digital signal processing, input, 

output, and logic circuitry. It has no fans and 

may be located either next to the console or 

at a remote location. The master section offers 

control room, studio, and headphone controls 

with source selection, along with a built-in 

headphone jack and amplifier. Timer controls, 

a master talkback button and a built-in cue 

speaker with volume control are provided. The 

meter bridge has three stereo pairs of bright 

30-segment horizontal LED bargraph meters, 

as well as an onboard timer with controls 

located in the master section. 

Wheatstone BLADES are the 1 RU devices 

that interface the Wheatstone AoIP network 

with the outside world. I/O BLADEs convert 

audio and logic inputs to data streams for 

the network, and conversely generate analog, 

AES, and GPIO outputs, corresponding to 

data streams on the network, for use outside 

the network. The IP-88A-3 is the analog I/O 

BLADE; the IP-88D-3 is the AES I/O; the 

IP-88AD-3 is the mixed analog/AES BLADE; 

the IP-88M-3 is the mic level input BLADE; 

the L10-48 is the logic I/O BLADE. Each 

I/O BLADE comes with a CPU and operat-

ing system giving the end-user the ability to 

configure features such as routable mixing and 

logic-follow-audio. They communicate with 

the network via gigabit Ethernet. 

The complete interconnection of all the 

network devices is done by way of layer-2 

(Ethernet) switches and Wheatstone maintains 

a list of Ethernet switches, by make and model, 

that are tested and approved for the WheatNet-

IP network. 

I have mentioned WheatNet-IP several 

times—just how is that defined? According to 

Wheatstone:"Wheatnet-IP is a network system 

that utilizes Internet Protocol to 

enable audio to be intelligently dis-

tributed to devices across scaleable 

networks!' 

WheatNet IP is AES67-compat-

ible and furthermore "is unique in 

that it represents an entire end-to-

end solution, complete with audio 

transport, full control, and a toolset 

to enable exceptionally intelligent 

deployment and operation:' 

WheatNet-IP Navigator is 

the control and administration 

software package for WheatNet-IP. 

Much of the basic configuration of WheatNet-

IP can be done from a BLADE'S front panel, 

but WheatNet-IP Navigator offers a more 

convenient way to do comprehensive system 

configuration, such as entering source and 

destination names, performing general system 

setup functions, programming salvos and 

macros, controlling audio paths, setting-up 

silence detection and managing failover con-

tingencies, among other functions. As part of 

the system, WheatNet-IP Navigator continu-

ously queries the network so that it's always 

showing the current configuration and status. 

Up to four copies of Navigator can run at the 

same time from multiple locations. 

AX1A 

Let's consider a large, medium and a small 

console from the Axia lineup. 

The largest of the Axia control surfaces 

(or "consoles!' if you prefer) is the Fusion, a 

modular console available in frame sizes that 

support eight to 40 faders in single or multiple 

linked frames. It can use the Axia PowerSta-

tion or StudioEngine DSP mixing engines, and 

connects to the Axia network with a single 

CAT-6 Ethernet cable, allowing the sharing of 

local audio devices (and their associated GPIO 

control) among multiple studios. Fusion has 

four stereo Program buses, four Send buses, 

and two Return buses. 

A variety of module types are available, 

from fader-only modules to Call Controller 

modules with integrated multi-line controls 

for Telos multi-line phone systems. Fusion 

also features VMix (Virtual Mixer) channels, 

which allow for the combining up to five 

audio sources for presentation on a single 

console fader. 
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The Axia Fusion is a modular console available in frame 
sizes that support 8 to 40 faders in single or multiple 
linked frames. 

Some of Fusion's other features include 

auto-assigned, auto-generated mix-minus on 

each channel; individual or group talkback 

for remote talent cueing; one-button off-air 

phone record mode; and up to 99 Show Profiles 

console "snapshots" for set, save and recall of 

console layouts customized to the working 

style of individual shows or operators. Built-in 

digital EQ may be applied individually to all 

audio sources. 

New on the show floor this year will be the 

Telos Alliance IP-Tablet Software, designed 

specifically for use with Telos Alliance prod-

ucts by Livewire partner Jérôme Gahery from 

IP-Studio. The IP-Tablet Software provides 

for virtualization of control and hardware 

resources, while simplifying and aggregat-

ing control of several Telos Alliance devices. 

The software can also be used to manage user 

rights for device access, linking a user profile 

to his or her needs and access privileges. It can 
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VVheatstone's L_XE GUI is customizable 
using the ScreenBuilder-L_XE software. 

replace an external monitor needed by an Axia 

Fusion or Element console. An optional ma-

chined aluminum panel fits right into any Fu-

sion console, housing a 10-inch Windows 

tablet, just like a four-fader module taking up 

four console slots. 

Consider the Axia iQ if you need an 

intermediate-size console. It can be used to 

build custom consoles of sizes from eight to 24 

faders. A basic system consists of one iQ eight-

fader main frame and one Q0R.32 integrated 

console engine — a DSP-based mixing engine 

which incorporates analog and digital audio 

I/O. GPIO and a custom Ethernet switch. Fad-

ers and control capabilities can be expanded 

by adding one or more iQ Expansion Frames 

(up to a maximum of three frames per console 

installation). 

iQ features three dedicated stereo Program 

buses, plus a stereo Utility buss that can be 

used for phone calls, off-air recording, or as a 

Everything you need. The iXm bundle. 
Get the iXm along wtih first-class accessories. For an unbeatable price. 

men'. Keeps the noise away. 

3,1 the ultimate protection for your 15m 

More ;frt stations use Chunk, than any other processor. 
Rise above the noise with a signature sound that jumps off the dial. 

Greatness awaits. 

'Kmlipini Transfer your interview via Phone. 

weintiummixin 

fourth Program bus. Automatic mix-minus is 

provided on each fader, plus talkback func-

tions, a one-button off-air record mode, and 

show profile functions for instant recall of up 

to four pre-defined console "snapshots." High-

resolution OLED program meters are switch 

able between VU and PPM metering styles. 

For a small console, consider the RAQ con-

sole, with six rotary faders with OLED channel 

options displays; two stereo mixing buses and 

Preview (cue) bus; a high-resolution OLED 

meter display with switchable VU / PPM bal-

listics; and monitor/headphone controls for 

auditioning of Program buses or two assignable 

External monitor source selections. RAQ also 

features Axia's automatic mix-minus for phone 

callers and codec sources. RAQ will work in a 

standalone installation, but also networks with 

larger Axia networks. A RAQ control surface 

and a Q0R.16 integrated console engine con-

stitute a complete RAQ system. 

You will still need to have an interface to 

various analog, AES or logic sources, and that's 

where the xNodes come in. These are half-

rack devices (1 RU in height) that are avail-

able in analog, AES/EBU, microphone-level, 

mixed-signal, and GPIO versions to handle 

all the various signals encountered in today's 

broadcast environment. They're fanless, which 

means they can go in the studio. xNodes are 

Livewire+-, Ravenna- and AES67-compliant, 

and according to Axia, "every xNode not only 

OMNIAAUDIO.COM/11 

Isn't it time you made the switch? 
TelosAlllance.comNX-Prime 

it YOUR 
BOTTOM 
LINE 
CALLID 
IT WANTS VX PRIME 

THE TELOS ALLIANCE ' 

1NOVONICS 
BROADCAST 

For Challenging Reception Scenarios 

0000 ; ...... MY I 

AARON 650 
FM REBROADCAST/TRANSLATOR RECEIVER 

Unique Software Defined Radio ( SDR) front-end 

Unparalleled sensitivity, selectivity, and RF shielding 

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

Built-in Band Scanne(' and MPX, FFT 

No Dead Air—audio faikiver to SD Card or Web Stream 

Dynamic Web Interface for remote control & monitoring 

Broadcasters General Store 
Family Owned & Operated Since 1979 

I 

Your source for broadcast 

equipment and services. 

352-622-7700 www.BGS.cc 

radiomagonline.com I MARCH 2017 33 



weitemaitexceia 

supports Ravenna audio stream interoper-

ability, but also enables advertising/discovery 

of those streams natively, above and beyond 

AES67." 

Axia also offers zero-configuration, pur-

pose-built-for-broadcasting Ethernet switches 

inside of the PowerStation, Q0R.32, and 

Q0R.16 console engines. Another option is a 

standalone Ethernet switch custom-built for 

IP-Audio known as xSwitch; and if you want 

to build a conventional Ethernet network for 

your system, Axia provides a list of recommend 

switches from Cisco and Huawei. 

Livewire+ is the protocol developed by 

Axia to convey low-delay, high-reliability 

audio over switched Ethernet. It complies 

fully with the AES67-2013 Interoperability 

Standard, allowing AES67 devices to con-

nect directly to Livewire+ networks and 

exchange audio streams. Livewire+ is also 

extensible, able to incorporate future AES 

standards when they are ratified. Livewire+ is 

also backward-compatible with the Ravenna 

networking protocol. With Livewire+, a single 

Ethernet cable carries real-time uncom-

pressed digital audio, device control messages, 

program associated data, and even routine 

network traffic. 

Axia's PathfinderPC and PathfinderPRO 

router control software for Windows provide 

the tools the end-user needs to customize 

and command the Axia network. Another 

new product you'll see at NAB this year is the 

Pathfinder Core PRO Routing Control and Fa-

cility Management Appliance, which, accord-

ing to Axia, was "... designed from the ground 

PR&E VMXpress IP provides a means by which AolP 
access is added to a new or existing Vistamax networks by 
allowing integration to AES67-compliant devices. 

up to provide pro-grade routing control that 

gives the user easier, more intuitive control • 

over audio workflows." A web interface means 

configuration and monitoring can be done 

from any device. The legacy Pathfinder soft-

ware has been changed to include customiz-

able user panels, automatic table generation, 

and virtual source routing. 

The Pathfinder Core PRO appliance is 

fan-free for silent in-studio deployment and 

equipped with dual Gigabit Ethernet ports 

and dual-redundant internal power supplies. 

It comes equipped with 500 crosspoint and 

500 logic rules; for larger facilities, an ad-

ditional license can be purchased, which adds 

an additional 500 crosspoints or 500 rules to a 

Core PRO system. 

HYBRID SYSTEMS 

While we talk about complete AoIP net-

works, it's important to consider that many 

TDM router/console systems offer up AoIP 

interfaces, thus giving their systems a hybrid 

VMXpress IP provides a means by which 

AoIP access is added to new or existing 

Vistamax networks by allowing integration 

to AES67-compliant devices. There are three 

analog models: eight stereo inputs/outputs, 

or eight stereo inputs/outputs plus 32 chan-

nels bidirectional logic control; or 16 stereo 

inputs/outputs. There are three digital models: 

eight AES/EBU digital inputs/outputs; or 

eight AES/EBU digital inputs/outputs plus 

32 channels bidirectional logic control; or 16 

AES/EBU digital inputs/outputs. The mixed 

analog/digital version comes with eight stereo 

analog inputs/outputs plus eight AES/EBU 

digital inputs/outputs. 

Radio Systems Millenium IP consoles offer standalone functionality 
and Livewire IP-Audio network connectivity. 

nature. Let's take a look at a some examples. 

Radio Systems is a well-known manufac-

turer of consoles (and of course the line of 

StudioHub accessories). Their Millenium IP 

consoles offer both stand-alone functionality 

and Livewire IP-Audio network connectiv-

ity, meaning that Millenium consoles can 

communicate with any Axia device or any 

Livewire-enabled device. Any digital deliv-

ery system with an Axia iPlay driver can be 

connected directly to a Millenium Livewire 

console allowing for 

playback and recording 

of multiple audio chan-

nels with no audio card 

required in the playback 

computer. With the 

addition of Ethernet 

switches, multiple con-

soles can be networked 

together, and the system designer could make 

further use of Axia nodes for ingress and 

egress of analog and/or AES data streams. The 

addition of a Windows PC to the network will 

provide support for iPlay or the PathfinderPC 

system configuration or Windows Media 

playback. 

Pacific Research and Engineering's 

Interfacing VMX-

press to a VistaMax, 

VistaMax Envoy, or 

VMConnect frame 

is done via Cat-5 

using the Vista-

Link protocol. A 

VistaLink "cascade" 

connection allows 

two VMXpress de-

vices (or one VMXpress and one VMQuadra) 

to connect to a VMConnected Network frame 

via a single cable run. 

Perhaps most importantly, the VMXpress 

IP provides a bi-directional gateway between 

any AES67 and Ravenna device and the 

VistaNet Network. Interfacing VMXpress IP 

to an outside network is enabled via two RJ-45 

connections: One connects to a VistaMax, 

VistaMax Envoy, or VMConnect frame via 

Cat-5 via the VistaNet protocol and the other 

RJ-45 connects directly into the AES67 and 

Ravenna network switch. 

SIERRA AUTOMATED SYSTEMS 

Sierra Automated Systems recently intro-

duced the Rio Bravo which they refer to as 

an AoIP DSP Engine "studio-in-a-box?' Rio 

Bravo IP Engines are networked using stan-

dard IP infrastructure and will also interface 

with an SAS 32KD Network. A cat5 is used to 

connect the Rio Bravo to one of SAS's control 

surfaces, such as the Rubicon, iSL, SL and 

MClass. 

The Rio Bravo engine needs 2 RU of rack 

space and is designed to go in the radio studio 

where it will provide all the functionality 

normally required of a consoles system. It has 
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Rio Bravo IP Engines are networked using 
standard IP infrastructure and will also 
interface with an SAS 32KD Network. 

six slots for installing a variety of hot-swap-

pable I/O modules, such as analog, AES, AAC 

Encoded AoIP and microphone (input only) 

to support up to 96 discrete channels of audio 

I/O. There are an additional 24 resident on 

board outputs for common studio needs such 

as monitor and cue speakers, headphones 

and metering as well as other general purpose 

system functions. 

Rio Bravo IP Engine consists of five digital 

signal processors that provide 64 mix busses, 

as well as effects, equalization, dynamics pro-

cessing, silence and peak detectors for every 

channel. It has two RJ-45 jacks 

dedicated to network connec-

tions to an external network 

for communication with other 

devices via the Dante AoIP 

protocol, which also makes 

it AES67-compatible and ready for use with 

other AES67-compatible devices, as well as 

IEEE802.1 (AVB) compliant devices. 

All configuration parameters are stored 

in the front panel-accessible SD card and are 

programmable using the built-in Web-based 

user interface, allowing for complete control 

and configuration of an entire system from a 

computer. 

LAWO 
Lawo is another well-known manufacturer 

of router and control surface systems, and 

they too have introduced products with AoIP 

interfaces. R3LAY is a Virtual Radio Mixer 

running in a virtualized PC environment 

with a multi-touch-enabled screen interface. 

It's meant to be used as a portable studio, 

with analog and digital I/O and 4- or 8-fader 

Virtual Mixer. 

R3LAY connects with standard audio-over-

IP hardware that supports the Ravenna/AES67 

networking standard. It also features GPIO via 

Lawo's R3LAY is a virtual radio mixer running in 
a virtualized PC environment with a multi-touch-
enabled screen interface. 

From analog FM to best-in-class HD Radio 
on your schedule and budget 
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become available to the traditional console 

system based on analog or AES audio. Simple 

IP is based on the Dante AoIP system and is 

thus AES67 compliant. Using the Dante stan-

dard, Simple IP can send and receive audio 

to any other AES67 device, whether that is a 

console, switcher or other compliant piece of 

hardware. 

Simple IP comes in two versions: the eight 

in/ eight out mono (or four by four stereo) 

versions, and the four-in/ four-out AES ver-

sion. If your application needs more inputs 

CONTINUED ON PAGE 39 

open-source Ember+ control protocol; it supports 

native PC audio (ASIO,WASAPI,WDM, MME); 

it can generate mix-minus (clean feed) with talk-

back; it has on-screen control of user shortcuts 

and mixer snapshots. There are plug-in software 

apps for processing, playout, codecs and phones. 

The R3LAY "Radio In A Bag" package 

includes four- or eight-fader Virtual Mixer 

software, OnAir4 audio I/O interface and 

heavy-duty travel backpack; the user supplies 

a Windows 10 laptop. 

Lawo has a line of control surfaces and 

audio engines, as well. As one example, 

consider Sapphire compact. It's available in 

either desktop or flush-mounted styles, either 

as a unibody frame or in splits. A 1 RU engine 

powers the control surface and contains the 

signal processing functions along with the au-

dio inputs and outputs; as an option it is avail-

able with Ravenna/AES67 interface. Sapphire 

compact is available as 16 live sources with 

eight faders; or 24 live sources with 12 faders; 

Studio 
Voice: 610-925-2785 

or 32 live sources with 16 faders. (The engine 

supports a maximum of 48 mono sources ac-

tive at the same time.) Outputs are formatted 

for stereo or a 5.1 mix. 

VisTool 5.0 software is used with the Sap-

phire compact. It's designed to be the central 

screen for information 

and for interaction with 

users, offering a customiz-

able touchscreen with an 

optimized software GUI 

providing full control over 

all of the relevant func-

tions of a sapphire mixing 

console. In addition it of-

fers access to channel DSP processes like EQ, 

dynamics and buss routings, input parameters 

and fader channel control. 

Front view of the Arrakis Simple-IP-8. 

ARRAKIS 
Arrakis offers Simple IP, a 1 RU interface 

that allows AoIP sources and destinations to 

Email: SaleseStudiotecbnology.com 

Web: www.studiotechnology.com 
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The FCC CAP rules took effect in 2012, and 
more radio stations chose the Sage Digital 
ENDEC 3644 than any other for CAP 
compliance. Building a new station? Ready to 
upgrade? LPFM? We have what you need. 

Are you a Canadian station looking for 
CAP-OP National Public Alerting System 
(NPAS) support? We have that, too. 

The Sage Digital ENDEC, for TV or Radio, 
your best choice for CAP and EAS. 

Sage Alerting Systems, Inc 
800 Westchester Avenue, Suite 641N, Rye Brook, NY 10573 
Phone 914 872 4069 info@sagealertingsystems.com 

www.sagealertingsystems.com 



FIELDREPORT 

If It Ain't Broke, Then Keep on Growing 
By Matt Wallace 

t It's been 11 years since Wallace 

Radio Syndication first imple-

mented Barix audio-over-IP 

devices as its primary method of 

live program distribution. 

Wallace Radio Syndication started off two 

years prior (in 2004) using satellite, but soon 

realized the expense was prohibitive. AoIP 

transport seemed to offer a solution to these 

cost barriers, as well as a providing a way for-

ward to develop new business opportunities. 

Our IP transition started with a simple web 

stream to get audio from A to B. We delivered 

our own live content: a 50-minute daily show 

(year-round) and a Friday night scoreboard 

show during football season. A total of 42 affili-

ates carried our shows. 

While an impressive early example of AoIP for 

transport of syndicated program content, the 

point-to-point web stream created new work 

flow issues for each affiliate. Remember, AoIP 

was, at the time, an unfamiliar method of audio 

transport for most broadcasters. Affiliate opera-

tors struggled with instigating the web stream, 

and high latency affected both management of 

the signal at the station, as well as listenability. 

Few, if any, means of automating the process 

existed. 

The challenge for Wallace Radio syndication 

was clear: How do we, as a broadcaster on the 

cutting-edge of a fledgling technology, reap the 

benefits that we identified, yet make it network-

affiliate friendly? 

WORD OF MOUTH 

After exhaustive internet research produced 

only high-cost codecs, an engineer at a local 

small-market station turned us on to Barix. 

In 2005, we first approached LineQ, which dis-

tributes Barix devices in the United States, with 

our idea of syndicating radio programming 

live using Barix. We were one of the first to use 

the boxes as an alternative to the usual satellite 

feeds that stations had been accustomed to. 

LineQ understood this application, and we 

had a few different options and decisions to 

make. Our goal at Wallace Radio Syndication 

was to first implement the hardware and then 

to automate the delivery, just as the satellite 

systems had done before. 

WHY THESE CODECS? 

We chose the Barix Exstreamer 100 for our 

affiliate receivers for three critical reasons. 

First, the price tag was far below competitive 

solutions. 

Second, Barix understood and addressed the 

latency concerns of broadcasters under the 

hood of their hardware. This immediately im-

proved listenability while eliminating affiliate 

labor headaches. 

Third, and perhaps most surprising at the 

time, was audio quality. The knock on audio-

over-IP at the time — and occasionally today, 

to a lesser degree — was that network transport 

cannot offer broadcast-quality audio. We dis-

agree, as do our listeners and affiliates. 

We also use the Instreamer 100s as our 

encoding platform from our studios. With 

some assistance from StreamGuys, a content-

delivery network specializing in broadcast that 

acts as our bandwidth provider, we were, and 

still are, delivering audio to our affiliates here 

in the Midwest. At its highest point, Wallace 

Radio Syndication had 80 radio stations with 

Exstreamer 100 devices decoding and receiving 

our feed. 

Our 2006 transition to Barix also made it pos-

sible to cost-effectively syndicate third-party 

programming, including North Dakota State 

Bison football, with 23 affiliates in North Da-

kota and Minnesota. Our programming today 

ranges from daily talk shows to sporting events. 

TAKING ADVANTAGE OF AOIP ADVANCES 

Finally, in our 10th year using Barix, we have 

decided to update the Barix firmware at all 

affiliates to reap the benefits of how AoIP, and 

Barix itself, has evolved in recent years. We had 

no reason to make the updates as things were 

moving along just fine, but admittedly we were 

in the stone age of firmware. 

Barix Instreamers have been chugging 
away for Wallace Radio Syndication for 
over 10 years now. 

We finally took the plunge and updated all of 

firmware in 2016. We still use most of the same 

Exstreamer 100 devices installed one decade 

ago — a testament to their operational reli-

ability. They remain durable and long-lasting, 

providing exceptional total cost of ownership. 

The faster signal processing and monitoring 

benefits of the latest firmware has been a big 

step up. Our network hub is in constant mo-

tion, with programming moving through most 

of the day and into evening. On a daily basis, 

we rely on Instreamers to deliver our primary 

feed as well as our off-site, fully redundant, 

backup feed. It's easy to know if something 

is amiss via alarm notification on our smart 

phones; or, by simply seeing anything other 

than a comforting, blinking, green light on the 

front of the device. 

Over the last 10 years we've seen the band-

width capabilities at radio stations skyrocket. 

We used to deliver a slightly lower quality 

audio feed to accommodate stations with less 

bandwidth; however, as bandwidth has become 

less and less of constraint, we can now deliver 

a CD-quality audio feed. The faster signal 

processing of Barix's latest firmware playing a 

major role in the execution. 

In our world, the small rural markets are as 

vital as the larger markets. The luxury of higher 

bandwidths — and a reliable audio over IP 

transport network — give us that large-market 

sound and presence. O 

Matt Wallace is the chief manager of 
Wallace Radio Syndication, LLC 
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CONTINUED FROM PAGE 36 

and outputs you can add more Simple IP 

interfaces. Simple IP interfaces with any of the 

Arrakis ARC or MARC series consoles. 

Dante Controller is a free software ap-

plication that enables you to route audio and 

configure Simple IP devices on a Dante network. 

It features automatic device discovery, one-click 

signal routing and user-editable device and 

channel labels, and works on MAC and Win-

dows PCs. Once connected to the network, the 

Dante Controller interface will automatically de-

tect each Simple IP connection within seconds. 

Dante will work with any Ethernet switch, but 

ones with Gigabit ports and QoS are preferred. 

LOGITEK 

Logitek will introduce new consoles and 

vMix virtual console software, all on an AoIP 

platform, during the 2017 NAB Show. A 

representative from the company told Radio 

that Logitek is "looking at the future of how 

consoles will be operated, especially by younger 

people who are accustomed to direct interac-

tion with a screen:' 

"The need for huge physical consoles is 

becoming a thing of the past. There is more and 

more automation involved, so a greater level of 

integration between console manufacturers and 

automation providers is required," said Logitek 

President Tag Borland. "Future consoles from 

Logitek will reflect this tighter integration 

— they will be able to have a much smaller 

footprint than in the past but will be capable 

of accessing many incidental system features 

without taking up the space needed by older 

physical boards. 

"Another important consideration for AoIP 

is redundancy. Logitek's systems have been of-

fering dual paths for some time, which improves 

stability and reliability of audio delivery!' 

The NAB Show is the best opportunity 

FIND THE MIC 
JANUARY WINNER 

Congratulations to 

FE Meek 
Producer/Consultant 

Creative Productions 
Idaho Falls, ID 

The mic 

was is in 

the building 1, 
window on 

the right side, ; \,‘ 

fourth floor, in 

the middle 

window iTh 
aloe 

\A\ 

He won a 

Hosa CBT-500 

Audio Cable 

Tester 

The wener os drawn from the cosed t entnes for the 

• RachoMagOnline corn 

www.hosatech.com 

iniaktminadineu 

— although not the only one — for U.S. broad-

casters to see the many systems manufactured 

for radio, up close and personal. We've only 

scratched the surface here; each manufacturer 

mentioned has many more products than those 

mentioned in this article. 

I hope this article has piqued your interest 

in one or more brands. Now it's up to you to 

read more, to make up your list of questions, 

and to hit the road come April. 0 

Get Your FREE DEMO TODAY! 

RESOURCES 
) www.telosalliance.com/Axia 

) www.wheatstone.com 

) www.radiosystems.com 

) www.sasaudio.com 

www.lawo.com/applications/radio-on-air.html 

logitekaudio.com 

www.arrakis-systems.com 

Music Scheduler + Play Out System + Encoder 
No Complicated Database to Set Up 
Built In Sound Processing or by Plugin 
Powerful Voice-Tracking System 
Run Realtime Rotation Mode or Generate Playlist 
Auto Trim / Tight Cross Fades / Logging 
Sample Triggers / Custom Sweepers / TuneIn Api 
Broadcast Sound Card Out for LPFM / FM / AM 
USA Made and Support  210-286-2975  

GALLER 

*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 
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Gorman RedIkh Mfg. Co. 

Is CAP-able 

TRANSCOM CORPORATION 
Serving the Broadcast Industry Since 1978 

Visit our Website- www.:111 ! Hi tv.com for updated listings 
Send your e-mail requests to: transcom@fmamtv.com 

Fine Used AM & FM Transmitters & New Equipment 

AM 
10 KW 1988 Nautel ND10, solid-state 

10 KW 2001 Nautel XL12, solid-state 

5 KW 2003 BE AM5E, solid State 

FM 55 KW 2000 

3.5 KW 2000 

3.5 KW 2006 

1.3/3 KW 2006 

5 KW 1995 

5 KW 1992 

10 KW 2002 

20 KW 2002 

21.5 KW 1990 

25 KW 1982 

Harris DIGIT CD Exciter 

Harris Z3.5CD, solid-state 1-phase 

Harris Z3.5CD, solid-state 1-phase 

Harris Digital Z6HD, solid-state 1-phase 

Harris HT5CD 

BE FM5B 

Harris Z10CD, solid-state 

Harris ZD20CD, solid-state 

Continental 816R2B 

Harris FM25K with DIGIT 

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 1 Controller 

OMB STL 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 

The CAP-DEC1, Gorman- Redlich is a stand-alone CAP-
to-EAS converter for use with your existing emergency 
alerting equipment. This cost-effective device allows 
broadcasters to easily meet Common Alerting Protocol 
(CAP) compliance requirements mandated by the FCC 
without requiring the purchase of an additional encoder/ 
decoder system or other costly equipment. The CAP-

DEC1 is CAP 1.2 compliant and requires only one unit of rack space. Trust the 

experts with over 35+ years experience in the emergency alerting industry to 
help you meet your broadcasting needs. Visit our website or contact us today for 
more information about the Gorman-Redlich CAP-DEC1. We continue to support 
equipment we made 35 years ago. 

Compatible with any existing EAS encod-
er/decoder made 
by any manufacturer. Will drive multiple 
EAS units. 

Five ( 5) USB and RS232 ports for periph-
erals 

- Powerful 1.6GHz dual core processor and 
1GB of memory 

- Built-in text-to-speech conversion func-
tionality 

FAST Gigabit network capability with built 
in firewall for security 

Options to print, store or email logs via 
built-in email server 

Nearly limitless storage capacity for logs 
and audio messages 

- Automatic clock synchronization via NTP 
servers 

Software can be updated via LAN or USB 

Print alert reports to USB or network 
printer 

Polling 3 URL's currently with room for 
future expansion 

FEMA independent lab affirms CAP 1.2 
compliance 

Printer no longer required for EAS log 

orman-Redlich Mfg. Co. 257 W. Union Street, Athens, OH 45701 

w.gorman-redlich.com Phone: 740-593-3150 

CircuitVVErkEs VVEb PowEr! 

SitESEntry2 & 4 - Trar 
With 2 or 4 meter inputs,,2 status inputs, stereo audio sensor & onboed 

temperature sensor, youican monitor your site from any Web browser, 

anywhere! Six relays ( 2 DPDT & 4 SPST) give ample control for many 

stations. Low & high alarm handling with multi-step actions. Logging 

& e-mailing of logs/alarms included. Streaming audio option available. 

_Ampurner— 
CID 

• 

• :•-•• 

Sicon-13 - Web & Dial-up Remote Control 
The Sicon-8 lets you control your site via Internet with its internal Web 

server, via telephone, auto-answering cell phone or our free software. 

Setup is a breeze using the Sicontroller software that also includes 

scripting, e-mail alerts, rrulti-site management, virtual metering & more' 

.lo Monitor w/Web 
Monitor your audio from zny Web browser. When silence is detected, it 

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

can also respond to user :ontrol via the network or via external status 

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

Get info on these & other great remote 

control products at winnAr.circuitwerkes.com 

Engineering Software 

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

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

•AM Pro 2T°, used daily by FCC engineers, 
performs skywave and groundwave allocation 
studies and AM coverage mapp.ng. 

•Map FM stations and discover upgraae possibilities 
using FCC minimum separatiors and contour-to-
contour methods with FMComrnander'' 

The Leader in 

Broadcast oft 
Engineering COMMUNICATIONS® 

R.F. COmMUnications Software 
Software! W and Eftgineering Consulting 

www.V-Soft.com (E00) 743-3684 
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MOORETRONIX 
BROADCAST & INDUSTRIAL ELECTRONU , 

Our 17th Year 
Our client list continues to grow. Thank you for 
your confidence and equipment purchases. 

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

Stereo-Mixer and Mixer News-Mixer products. 

Calibration Service 
& Refurbishment 

Nems Clarke 120 and RCA VVX-2 field intensity 
meters. Digital meter upgrade option available. 

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

and RPU equipment. 

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

Tel: 800-300-0733 Fax: 231-924-7312 
WWW.MOORETRONIX.COM 
E-Mail us at: rrmoorejr@aol.com 

GOT bEAD AIR? 
WA HN oToTkOuKp Na0sWileAni3ce0sUeTnIsTe? Jr. 

\ and continuously monitor 

ili. 

:-
your audio. Adjustable 

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

Only $109.00 
Or, connect a Silence Sense Sr. 
which calls or pages you 
when the adjustable silence 
time-out ( up to 4 min.) is 
exceeded. The unit features 2 trigger 
inputs and entry of 2 separate phone 
numbers that may be chained for 
sequential dialing or used 
independently for a second input of 
your choice. 2 separate notification 
DTMF code strings may be entered 
and battery back-up is provided. 
Programming is done via your 
computer COM port. 

Only $249.00 

GOT INTEREST? 
For details on these and other innovative products 
for the broadcaster !Aar visit us on the web at: 

vivmdmengreering.com 
1111 2174 Chancier t ,, d:Ildrillo CA 93C10 

805-987-7881 800-249-0487 

Acoustics First 
-511000 1110 11015E WEN 0111TER1015- 
T fl NIII-TiFbreeer. 888-765-2900 
www.AcousticsFirst.com 

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

the latest must-read information about radio broadcastinn. 

To start your own' itibscifetkm go to 
www.my-arliomag.cam 

and complete the online form TODAY! 

ADVERTISER PAGE PHONE WEBSITE ADVERTISER PAGE PHONE WEBSITE 

Acoustics First 6 888-765-2900 

Arrakis Systems 22- 23, 31,43 970-461-0730 

Bay Country 10 877-722-1031 

BDI 28 914-737-5032 

Broadcast Software Intl 13 888-BSI-USA-1 

www.acousticsfirst.com 

WWW.arrakis-systems.com 

www.baycountry.com 

mrebroadcast-devices.com 

www.bsiusa.com 

Broadcasters General Store 33 352-622-7700 www.bgs.cc 

Burk 19 800-255-8090 www.burk.com 

CircuitWerkes 40 352-335-6555 www.circuitwerkes.com 

Comrex 9 800-237-1776 www.comrex.com 

Deva Broadcast 14 855-428-7272 www.devabroadcast.com 

Dielectric 21 800-341-9678 www.dielectric.com 

Digital Alert Systems 30 585-765-1155 www.digitalalertsystems.com 

DM Engineering 41 800-249-0487 www.dmengineering.com 

Electronics Research (ERI) 24 812-925-6000 www.ERlinc.com 

Gates Air 35 513-459-3400 www.gatesaincom 

Gorman Redlich 40 740-593-3150 

Henry Engineering 12 626-355-3656 

www.gorman-redlich.com 

lnovonics 

Mooretronix 

Nautel Electronics 

nextKast 

Omnirax 

Paravel Systems 

Radio Systems 

RCS 
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vuvw.omnirax.com 

877-447-.2728 www.paravelsystems.com 

856-467-8000 www.radiosystems.com 

27 914-428-4600 wwercsworks.com 

Sage Alerting Systems 37 

Sierra Automated Systems 29 

Studio Technology 36 

lelos 11 

Tieline 5 

Transcom Corp. 40 

V-Soft Communications 40 

www.henryeng.com Wheatstone 2-3,44 

914-872-4069 www.sagealertingsystems.com 

479-876-7250 wwesasaudio.com 

610-925-2785 www.studiotechnology.com 

216-241-7225 

317-845-8000 

800-441-8454 

800-743-3684 

252-638-7000 

www.telos-systems.com 

www.beline.com 
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www.wheatstone.com 
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SIGNOF 

Growing Old on the Radio 
by the Wandering Engineer 

first met Garrison Keillor in that 

most intimate of settings... on 

the radio. 

My uncle had given me a 

Heathkit radio he had built. With a Heathkit, 

anyone with some free evenings could save 

money and build really nice equipment. The 

radio was ahead of its time — allowing the 

use of AM and FM independently to make up 

a stereo pair — and the local radio-TV shop 

sold me a surplus external chassis, four-tube, 

multiplex stereo decoder that required I leave 

a diddle-stick in the 19 kHz oscillator coil to 

periodically tweak it when the stereo image 

unlocked and began to rotate like the bed-spins 

in my headphones. 

I put a used fringe TV antenna on my 

parent's roof that I could climb up and point, 

searching for the few signals on the FM dial. 

Stations in the 75-to- 150-mile range faded in 

and out and fluttered when an airplane bisected 

the path. Stations beyond that range lasted only 

as long as the duct they were coming though 

remained, often an hour, sometimes from a 

thousand miles away. 

"Prairie Home Companion" would mature a 

lot over the decades and leave the lone station 

of its birth to seemingly follow me as I rede-

ployed farther away with each successive career 

move. It was a serious concern for me, and a 

great serendipity, that Keillor's coverage ex-

panded just as I needed it to. Broadcast gypsies 

move, but PHC always allowed me to catch up 

on the news back home. I knew all those people 

from Lake Woebegone, though their names 

were different. 

PHC was a gift to FM radio as FM struggled 

for relevance. Any AM station had better 

numbers than any FM, and my folks didn't like 

the tinny sound of FM as much as the warmth 

of AM. Any old direct tuned AM radio with 

dynamic speaker has a sound that, if not ac-

curate, is definitely pleasing, even to our now 

Hi-Fi trained ears. 

Keillor retired last year, and I'm maybe 

not that far behind. There are some signs. The 

Rotary switches, circular dials, analog meters and CRTs: the provenance of the broadcast 
engineer. They make for a comforting environment even today. 

soldering that used to be indistinguishable 

from machine solder is getting shoddier. The 

fact that I still think as Bob Pease (a favorite 

columnist in Electronic Design) said "My 

favorite programming language is solder" tells 

you a lot. 

My man cave, my happy place, is still the 

chilly shop in the basement. It has every-

thing, and if it didn't or doesn't, I'll buy it. 

Proto boards and power supplies use up what 

space is left of a large collection of parts in 

little labeled drawers. There are also plenty of 

tiny embedded things with parts too small to 

work on. The bench mice and monitors go to 

a lot of places with a KVM. Forty-feet of data 

books are slowly being burned for heat, as it 

really is much easier to look up pinouts and 

specs on the internet, even for older tradi-

tional parts like 555 timers. I keep adding 

lights and making the old ones brighter. LEDs 

replace the CFLs that replaced the incandes-

cents that melted plastic placed too close acci-

dentally and burned my fingers when touched. 

I count six visual magnification devices, the 

oldest, best and my favorite, was my grandfa-

ther's favorite loupe. 

It's comfortable, but not easy, to grow old in 

radio. Sometimes I turn on the Ham rig midday 

on 80-meters (which is all regional propagation 

during the day). A ham becomes an "Old Man: 

the standard greeting between hams since time 

immemorial, when he gets his "ticket:' even 

if he is 12-years old. Women remain "Young 

Ladies" forever on Ham radio. The five-state 

discussion group covers what we all have in 

common — memories and health issues. 

We are all growing older together. Prairie 

Home Companion will carry on, and reinvent 

itself, as will radio. I can't think of a better pro-

fession or obsession to grow in and grow old in 

than radio. 

The Wandering Engineer is an industry stalwart 
who has been in broadcasting since the days of 
Ma,coni and Tesla. He gives his thoughts on the 
current state of broadcast engineering and the 
broadcast engineer 
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A AKIS SYSTEMS INC. 

MARC-15 
MODULAR ANALOG 
CONSOL 
the MARC is a next generation analog console that mixes 

analog and digital technologies with USE] PC sound card modules 

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

uses CAT5 cabling and RJ45 connectors (cables included). Three stereo 

buses plus dual conferencing 

phone hybrid mix minus buses 

hEndles the big jobs. 

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

visit our Website today for more information 

now with DANTE 
-Pose -- AolP options 

111M1141111111411fr 

Control room 
and 

Studio 
monitors 

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-
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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. 

ET 

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 knobç nd buttons • M-2: dual channel with multiband compression • M4-1PUSB:four-channel networkable BLADE-3 

Learn more at wheatstone.com/superhuman-voices 

See us at 
NAB Booth 
N6531 

+8 

+11 

I 1 
3 

BROADCAST AUDIO PERFECTIONISTS• 

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




