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Finding YOUR Sweet Spot with FM-55 

is Easier Than Unwrapping a Candy Bar 
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We've engineered FM-55 to make it easy for you to craft 

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

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

our broadcast audio perfectionists to cover virtually every 

type of programming. Just dial it up and instantly your 

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

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

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

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

finest sound you can - YOUR signature sound. Best part 

is, FM-55 is exceptionally cost effective/cost competitive 

- the fastest growing choice in under-$3K FM processors! 

Give your listeners pure ear candy - contact us today and 

get FM-55 for your airchain now. 

Nutrition Facts 

Intelligent 
IAGC 

Produces a consistent. 
spectrally- balanced 
sound regardless of 
density variations 
in incoming source 

material. Essential for 
different media formats. 

Smart Stereo 
Enhancement 

Specialized automatic 
level and spectral 

management algorithms 
provide a wide but 

extremely stable 'on- air' 
stereo image. 

Bass Management 
System 3.0 

Circumvents bass-
related distortion. 

Increased depth, feel, 
and clarity of bass 

impact without affecting 
mid and high 

frequency content, 

Multipath 
Control 

Mitigates market 
and terrain-specific 
multipath behavior. 

reducing the problem 
of multipath-triggered 

receiver- induced 
stereo blend. 

Wheatstone° 
baseband192 

A single AES/EBU cable 
between the processor 
and a current solid-state 
FM transmitter carries 
the digital baseband 

signal for exceptionally 
clean sound. 

WheatNet-IP 
Compatible 

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

WheatNet-IP 
audio network. 

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

OK. this spread is an advertising space paid for by W tieatstone. But hopefully you'll find it informative, entertaining and compelling 
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THE INTELLIGENT NETWORK 

Wheat Goes To Washington For AES67 Plugfest 

Wheat-stone's engireers arrived at NPR's headquarters 
in Washington, DC ii November with a WheatNet-IP audio 
networ< to participate in the second AES67 plugfest. This 
plugfest was a follow up to the AES67 system :-.-oripatibilit 
esting conducted ii Munich last year, and provided for 
•iirther testing on mutticast as well as unicast streaming. 

AES67 requires support for both rnulticast and unicast streaming, 

the former of which needs the Session Initiation Protocol [ SIP) for 

connect:on management. A number of products paricioating in the 

plugfest support unicast and SIP, including our WheatNet-IP audio 

network 

Thirteen products were testec, with AES67 implementations varying 

'rom software on a PC to hardware-based FPGA solutions. 

To learn how we made it all work using 4G iPhone 6s with Report- IT, 

Tieline Genie distribution, a 5W transmitter, and Wheatstone IP audio 

networking, audio processing and IP console... 

According to a preliminary AES report summing up the plugfest, 

"Although these tests involvec a growing number of devices 

compared to the prevous plugfest, a majority of unicast streams 

interoperated successfully." However, because SIP in:eroperability 

was not achieved in some cases, the report suggests that an SIP 

technical overview and recommendation be published pror to 

subsequent AES67 plugfests in order to ensure the best possible 

condtions for SIP interoperabbity 

Muboast interoperabilay was also thoroughly tested during the 

plugfest, and according to the preliminary report, "most combinations 

(94%) were successful. Many of the receivers were abe to 

interoperate despite some conformance issues." 

The plugfest took pace n November to confirm the anteroperablity 

of various products according to the AES67 standard that was first 

published in 2013 and revised in 2015. AES67 requires interoperability 

with brear PCM audo coding, a sampling frequency of 48 kHz, 

16 or 24 bits-per-samole,1 to 8 audio channels (2-channel stereo 

presumed to dominate), and a packet time of 1 ms. 

The next plugfest is expected in 2016 in the U.K. 

For more IP Audio News: INN31.wheatstoni-_,.com 

IP Audio, Par For Australian Open Course 

By George Biagioni 

George Biagioni is IT Director for Crocmedia, an independent 

syndicator of sports content located in Victoria, Australia. 

We recently returned from the 2015 Australian Open Goff Tournament, 

where my crew and I spent the better part of a week making the 

rounds and reporting live to spectators there as well as to listeners 

tuning in to sports radio station, SEN, in Melbourne and SportFM 

9.13 in Perth. This marks the second year for Australian Open Radio, 

a temporary low-power station that Golf Australia contracted my 
company to set up in order to bring fans closer to the action. This 

special-event broadcast presented some unique challenges, and 

therefore required a most interesting mixture of technology to reach 

the ears at the tournament as well as those listening elsewhere. 

...go to INN31.wheatstone.com 

Your Question Answered 

CI: What are the benefits of multiband voice processing? 

A. Muitiband processing on voice can help in many different ways. It 

can help voice cut through in audio challenged media like AM and low 

bitrate streams. It can also smooth out differences in voice textures 

between multiple hosts using the same studio/microphone. With news 

talk formats moving towards higher quality mediums like FM and FM-

HD channels, the tailoring of your talent's audio using multiband mic 

processing can help increase TSL. Finally, muttiband voice processing 

helps your jock cut through when talking over loud CHR and rock 

recordings. 

For more IP Audio News: INN31.wheatstone.com 
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• Modular Operation in Op-X allows for a 
tiered system at a fraction of the cost of its 
competitors. 

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

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

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

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

Importing logs now gets its own module that 
takes confusion out of the process. 

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

AUTOMATION 
SIMPLE • POWERFUL • REDUNDANT 

"Op X is easy to look at, simple to 

use, and really keeps the station 

moving. New York is the #1 market 

in the country and Op X makes us 

sound like it!" 

-John Foxx 

Program Director 
SCOr T a M O 

  MORNINGS 

95.5WPIJ 
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iPad app Features 
• Live show real-time control from almost anywhere 

A powerful tool for remotes or voice tracking 

Take a show on the road 

• Start, stop, copy and paste functions from the log 

• Insert audio items into the log 

• Initiate audio playback from hot buttons 

• Run macro command from hot buttons 

• Secure access to your system 

Broadcasters 
General Store 
352-622-7700 
www.bgs.cc RADIO AUTOMATION SOFTWARE 
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Did You Survive 
Winter's Stress Test? 

A 
s I write this, New York, Washington, D.C., and much of the 

easterdseaboard is still digging out from January's Winter 

Storm Jonas. I'm sure many of you spent much of your time 

over that weekend tending to your station(s). 

Now that the blizzard has passed, think of the silver lining: It was a 

great opportunity to stress test your main and backup systems! 

The big natural disasters give us a chance to see how well our systems 

were able to withstand the wrath of nature. As a fellow natural disaster vet-

eran, I recommend you do a couple of things, before too much time goes by: 

• Hold a departmental debriefing meeting to gather facts about what worked — and what didn't 

• Make up an action list of steps needed to take care of all the systems that didn't live up to 

expectations 

Draft another list of ways that the next (inevitable) disaster can be handled more effectively 

As I said, don't wait too long before the debriefs and brainstorming sessions regarding what 

could be done better next time; it's best to do so while the details are fresh in your memory. After all, 

the next storm could be right around the corner. 

In this issue, we have three "hands-on" articles designed to help you deal with typical needs of a 

radio station. 

Chris Cottingham is back with his series on remote access; he demonstrates how to configure 

a firewall to allow for remote connections to an AoIP codec. There's nothing difficult about that — 

though you may not realize it until you get it done the first time. 

Aaron Read of Rhode Island Public Radio describes how to use dual IP links in order to drasti-

cally reduce cost, while increasing the reliability of AoIP connections. 

And in Tech Tips we continue our series on rehabilitating old vacuum tube transmitters; we're 

looking at the final amplifier input circuit in detail this time. 

We all like to look at "shiny, new stuff" too, right? Mark Greenhouse gives us a detailed look at 

the new and excellent Cumulus Media facility in San Francisco. Its location holds a special place in 

my heart. 

If you find yourself with capital to spend on a new on-air phone system, read our Trends in 

Technology article on that subject. We've included recording and playback systems as well. Record-

ers aren't just digital; they're networked now, and that can change your workflow considerably. 

Lee Petro's FCC Update column tackles what can happen to stations that don't take all necessary 
steps to comply with both the letter and the spirit of the FCC rules. The lesson applies to all broad-

cast companies — big and small. 

Installed on the last page of this month's issue you will once again find the Wandering Engineer's 

Sign Off. He (or she) poses the question: What attracts us to, and keeps us interested in, a vocation 

that, perhaps, values our highly-developed skills less than others would? Is it because the vocation of 

broadcast engineering is so closely related to the avocation of ham radio? You be the judge. I've said 

too much already. 
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ARRAKIS SYSTEMS 

DIGILINK-XTREME 2.Q AUTOMATION 
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TECHTIPS 

Resurrect the Input Circuit 
Of a Tube Transmitter 
by Doug Irwin, CPBE AMD DRB 

n the first three installments of 

this series, we discussed whether 

or not an old transmitter was 

even worth fixing, followed by 

some techniques I've used to repair high-volt-

age power supplies, followed by analysis and 

repair of control circuitry. We've worked our 

way up to the RF amplifier deck. Now, start by 

working on the input circuit. 

At this point, you should be reasonably cer-

tain the power supplies are functioning correctly, 

and that the control circuitry is functioning cor-

rectly. However, you won't be 100 percent sure 

until you're able to check all of the transmitter's 

functionality, at the nominal power expected. 

DESIGN CONSIDERATIONS 

Likely you know that the vacuum tube 

amplifier stage has fairly high input impedance; 

but because the transmitter input standard 

is 50 ohms, an impedance matching network 

is necessitated in the design. The circuit is 

frequency-dependent as well. Its job is to take 

RF power coming in from a 50-ohm source and 

generate a much higher peak-to-peak voltage 

on its output, connected to the control grid, so 

that plate current is pulsed at carrier frequency. 

So in trying to resurrect the input circuit of an 

old tube transmitter, we need to be certain the 

following conditions are indicated or met: 

• Control grid bias power supply has the cor-

rect voltage. 

• RF is being coupled all the way through the 

input matching network. This is indicated 

by control grid current in the transmitter 

metering. 

• The reflected power, back to the driving 

source (your exciter), is not too high. 

WE NEED Y R TIP 
Tech tips may be suitable to earn SBE 
recertification credits. Send your tips to 
radio@RadioMagOnline.com. 

The final amplifier inpjt section (below the tube socket) should 
be clean and inspected for loose or broken parts as part of the 
rebuild process 

BIAS POWER SUPPLY 

Review the control grid bias power supply 

function again. This voltage biases the tube at 

cutoff or beyond, so that the static plate current 

drawn, with no RF drive, is low. There might be 

a variable resistor in the circuit to set that volt-

age: See factory test data, or circuit description, 

to determine the correct voltage. 

Setting it too high (too negative) will require 

more drive from the exciter; setting it too low 

(not negative enough) will allow more static 

plate current, thus lowering the overall efficiency 

There will likely be part of the control circuitry 

that tests for the presence of this power supply. 

INPUT MATCHING NETWORK 

An unfortunate reality in the use of vacuum • 

tubes is that, right from the factory, they are not 

all exactly the same. The inter-grid capacitances 

will be slightly different from tube-to-tube. 

Additionally, when you consider the 

manufacturing process, each transmitter needs 

to be built to work anywhere from 88 to 108 

MHz. As I mentioned, the 

input matching network is 

frequency-dependent and 

needs to be tuned to the 

transmitter frequency; thus, 

the transmitter design calls 

for elements that provide 

for tuning: Variable capaci-

tors, variable inductors, or 

both. 

It's also very important 

to realize that these parts 

might be slightly different 

from one another, depend-

ing on what part of the FM 

band the transmitter was 

ordered at originally. If you 

need to change frequen-

cies on this old transmitter, 

you'll need to be certain 

that the input network components will work 

for the part of the FM band to which you're 

moving. If you are moving a transmitter to 88.5 

MHz, as an example, from its original frequency 

of 107.1 MHz, it might not work without key 

components in the input circuit being replaced. 

There again, you'll need the manual so that you 

can check this. 

During its former life, this transmitter 

had thousands and thousands of hours with 

air blowing against these input circuit com-

ponents. Naturally, they accumulated dirt. 

The first thing you should do as part of the 

RF deck project is to very carefully clean and 

inspect the components, looking for obvious 

problems like failed (and broken) components. 

After that, make sure the front-panel controls 

actually work: when you crank input tuning 

and/or loading controls, see that the associated 

components in the input circuit are actually 

moving, and in both directions. 

Assuming all of the componentry looks 

normal, when you energize the plate circuit 

8 FEBRUARY 2016 I radiomagonline.com 



of this transmitter, you 

should be able to "peak" 

the grid current, using the 

• input tuning and/or load-

ing controls. At the same 

time the load that this 

input circuit presents to 

the driving source should 

be close enough to 50 

ohms that the source can 

actually operate. 

All RF gasketing shoulc be clean and in 
place. More next month. 

REFLECTED POWER FROM INPUT CIRCUIT 

Aside from pro\ iding the correct peak-

to-peak voltage necessary to drive the input 

(control grid) circuit, the input matching 

network must "match" that impedance back to 

something that looks reasonably like 50 ohms 

to your exciter. 

If not, your exciter's reflected power meter-

ing and control will likely either shut it off, or 

at minimum, ramp its power back. When this 

happens you lose drive to the transmitter itself. 

When tuning the input circuit, do your best to 

find the point at which 

drive is maximized and 

reflected power back at 

the exciter is minimized. 

It would be ideal if the 

two occurred at the same 

exact spot in the tuning 

settings — but my experi-

ence is that this never 

happens. A compromise 

between the two is always 

in order, but I always give 

precedence to grid drive. 

Another common problem is associ-

ated with the warm-up period of the tube. It 

presents a different impedance to the output of 

the matching network as it warms up, finally 

settling in after a certain amount of time. While 

this is happening, the matching network pres-

ents a different load impedance to the driving 

source. 

You will likely be tuning up this input 

matching circuit after the tube has warmed 

up. !ust know that after it cools all the way 

down that it might not be presenting such 

a good load to the exciter. If it is off too far, 

the transmitter might not come up at all, at 

worst, or it may come up slowly, as the tube 

warms up. 

This is obviously not a good situation, 

considering you want to use this transmitter 

as a backup, right? To get around this, you can 

do one of two things: Either find a compro-

mise setting between "cold start" and "warmed 

up" or preferably, buy an RF isolator, with 

enough power handling capability, and insert it 

between the exciter output and the transmitter 

input. 

Installation of the isolator provides the 

added advantage of being able to completely 

emphasize the peaking of the grid current, 

since you'll not have to worry nearly as much 

about reflected power back at the exciter. 

Next month: the amplifier output side. 

Irwin is RF engineer/project manager for Clear 

Channel Los Angeles. Contact him at doug@ 
dougirwin.net. 

Three New Digital Audio Switching Solutions - An Interface for Every Application 

Introducing the AES-400 Series Digital and Analog Audio Switchers from BDI 

• Ndel'.".?"`""" O111 

• at) tie» tbe. 

• • 

0.0 **el.* 

AES-402  2 Input Digital Audio Switcher— Provides four AES3 output DA and 

analog L/R +4 dBm balanced output. Automatic features include silence and error 

switching which are all user configurable. Now with serial and parallel remote 

control interface . Includes a front panel headphone output too! 

AES-403 2 Input Digital Audio Switcher—Accepts two AES3 inputs or one input 

can be configured to accept analog L/R + 4dBm input. Provides 2 - AES3 outputs 

and analog L/R + 4 dBm output. Use for EAS insertion or to insert analog into 

your digital path. Has AES-402 functionality including automatic features. 

ES-404  4 Input Digital Audio Switcher—Provides two AES3 outputs and analog 

L/R +4 dBm balanced output. A great general purpose digital switcher where 

more than two inputs need to be accommodated. Serial and parallel remote 

control and front panel headphone output. 

www.broadcast-devices.com Tel. ( 914) 737-5032 sales@broadcast-devices.com bdi 
radiomagonline.com I FEBRUARY 201E , 9 
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APT SureStreamer Won't Hiccup 
by Aaron Read 

ransmitting audio over the 

Internet is a reality for almost 

every radio station these days, 

and Rhode Island Public Radio is 

no exception. 

In fact, we use it even for mission-critical 

purposes like getting our main programming 

audio from our studios to our transmitters in 

Seekonk — WELH(FM) — and South County 

— WRNI(FM). But while audio-over-the 

Internet is so ubiquitous that everyone takes 

it for granted, it's important to remember that, 

strictly speaking, it's a terrible idea and the 

Internet was never designed for it. 

That's where nifty devices like the new APT 

SureStreamer come in. 

By "never designee I mean that the core 

design characteristic of the Internet is resil-

iency. If a nuclear war happens and half the 

network that made up ARPANET (the mili-

tary precursor to the Internet) was destroyed, 

the packet-based nature of the data flowing 

across it would keep things working. And use 

of TCP meant the far end would recognize 

any missing packets and ask for them to be re-

sent. This is great if you're downloading a file 

or sending an email, but it can be problematic 

for streaming media, like audio or video. 

STREAMING SOLUTIONS 

There are several solutions to this thorny 

problem. First is that instead of TCP/IP, we 

use User Datagram Protocol. UDP doesn't 

have a bi-directional nature. Lost a packet? 

Too bad! That packet is dead to us! Leave him 

behind! Without that bi-directional nature, 

you have far, far less overhead and processing 

8
 of the U.S. radio stations 

TOP are Nautel 
110 customers. 

time needed. UDP works fine even under far 

poorer network conditions. 

You can also use some clever tricks like 

Forward Error Correction and Reliable UDP. 

Both add a little more delay (but not so much 

that it's a problem), and they make the overall 

system much better at successfully getting 

packets from Point A to Point B. 

MK LIM 

e "1111120'21.11/.1 

«eigpn. 

FInge 
.2 ne.2111. 

In2 

mettetrner 

relying on any one Internet connection, and 

trying to make that connection as reliable as it 

can be, the SureStreamer aggregates up to four 

separate Internet connections, all simultane-

ously. Put a SureStreamer at either end, plug 

your codec (in our case, Comrex BRIC Links) 

into the local LAN, and the local LAN into the 

SureStreamer. Then connect as many Internet 

nelonpante MER2eftd. 

'Om*. LAN 

002.1.2.12.2 nu 2 . 

C120101.1 nnn 1121. 

rettio• 

fan.. stn...., Stna2922,22.2.214 ond ED, to SC 2n E .• NOT ...2.9-Sin 
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Fig. 1: Network diagram of the RIPR SureStreamer system. 

You could also throw money at the problem 

by investing in more reliable infrastructure, like 

fiber-optic Internet delivery; and once you've 

got that in place, you can make use of Quality 

of Service technologies, like MPLS, which direct 

the network to give your packets a certain prior-

ity from end to end, thus better ensuring they 

arrive on-time and in-order. These technologies 

are quite expensive, though, often costing $ 1,000 

to $4,000/month. Although, for that much 

money, you tend to get much better customer 

service during a problem! 

Even with a pricey fiber line, things can still 

go wrong — very wrong sometimes. A tree can 

fall on a telephone pole and snap all the wires. 

A construction worker can dig right through 

the wrong conduit and destroy your fiber line. 

Even the best service contract in the world 

isn't going to change the fact that it'll be hours, 

if not days, before that cable can be repaired. 

Enter the APT SureStreamer. Instead of 

BP. En. 

non 

t 2M11.12 
E a fillastett 

Service Provider connections as you want into 

the remaining three Ethernet jacks. You'll want 

at least two, although unless the third follows 

a physically redundant path (e.g. the same 

backhoe can't "fade» all your ISP links at once) 

then two is all you really need. 

Lost a bunch of packets on the fiber line? No 

big deal — exact copies of those packets made 

it just fine over the cable-modem. The audio 

didn't even hiccup! 

In late July 2015, RIPR acquired the first 

VVorldcast APT SureStreamer 

10 FEBRUARY 2016 I radiomagonline.com 
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two APT SureStreamers in the entire 

USA for demo units/beta testing. It 

took a lot of fiddling but we eventu-

ally got them set up properly, thanks 

to APT's help. Once the SureStream-

ers are connected to each other, you 

just configure your audio codec to 

send a Realtime Transport Protocol 

stream to the local SureStream and 

voila! It comes out the other end for 

your codec to accept. 

On the studio end, we have a 

Cox fiber-optic Internet connec-

tion, and a Cox Business cable 

modem. On the transmitter end, 

there's another Cox Business cable 

modem and a Verizon DSL line. 

This is important because cable modems 

don't work when power is out in the area; 

even if you've got a generator on-site (as we 

do) the cable modems need power on the 

poles for the equipment to function. DSL 

does not; as long as there's power at the local 

central office the DSL will function. Simi-

larly, even though fiber optics are usually 

quite reliable, they do need to be taken down 

sometimes for maintenance. (See Fig. 1, our 

network diagram.) 

The important thing to remember is this: 

If you lose connectivity on either IP link, the 

SureStreamers don't care. They just chug right 

along, and the audio comes across the BRIC 

Links with nary a hiccup. APT's own tests 

show zero or near-zero actual packet lost over 

months and even years of testing, because 

even though each connection will lose some 

packets here and there, they almost never lose 

the same packets at the same time. 

I've verified this myself by simply unplug-

ging the network from one of the ISP's while 

watching the network statistics page on BRIC 

Link. You can see a screen capture of it, above 

in Fig. 2. 

The row of blue columns in the middle 

shows the last 60 seconds of network perfor-

mance in terms of target delay, jitter, and ac-

tual delay. Below that is a row that's currently 

black. Black is good — if there were frame 

loss (dropped packets) you'd see red columns, 

and in fact if you look closely right above the 

"T-30 Seconds" in the middle, you'll see a 

tiny smidge of red, indicating a slight frame 

loss, not enough to cause an audio outage 

0001C-0M.. 
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Fig. 2: Network Connection Statistic page of the BRIC Link at 
1 Union Station. 

or distortion. It's hard to see, but flush with 

the bottom is a tan/brown line indicating the 

frame loss at the far end of the connection is 

also at 0 percent. 

So to summarize, RIPR now has a system 

that can deliver better reliability than an 

expensive fiber optic line at the Narragansett 

tower, and is using a mere cable modem and 

DSL line. Instead of spending $ 1,500/month 

we're spending more like 

$200/month for both con-

nections. 

Technically, we are still 

vulnerable, since the DSL 

and cable modem both 

come via telephone poles 

along Point Judith Road 

and Westmoreland Road 

to the tower. A falling tree 

could wreck our whole day, 

although that's always been 

a concern with WRNI(FM) 

... even when we had a 

Verizon PAS circuit for our 

STL (Verizon discontinued 

the service in March 2015). 

At the moment the software does not sup-

port any 3G/4G cellphone Internet modems 

for use via the USB ports, but it is planned for a 

future firmware release. I'm keeping my fingers 

crossed for some time in 2016. 0 

Read is the director of IT and engineering for 
Rhode Island Public Radio. 

ES-1 85U/NTP GPS Master Clock 
With ESE's Master Clock, you can display Universal Time Code 
via the 12-channel GPS reciever and generate many types of 
Time Code ( NTP, SMPTE/EBU, IRIG-B, ESE-TC89, ESE-TC90 
RS232C/ASCII, & USB), and an extremely accurate 1PPS signal. 

You can also easily interface with new or existing computers, 

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

all your time synchronization needs. 

ESE, 142 Sierra Street, El Segundo, CA 90245 USA Tel (310) 322-2136 
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FCCUPDATE 

by Lee Petro 

Review of Recent 
Enforcement Actions 

hile the rest of Washington had 

cleared out during the holidays, 

the enforcement elves at the FCC 

were busy at work. Two recent 

actions are noteworthy because they touch on 

the need for full disclosure when filing an ap-

plication, and the need for broadcast licensees 

to fully disclose the sponsor of advertising. 

First, the Enforcement Bureau entered into 

a Consent Decree with Cumulus Radio for 

$540,000 in connection with advertisements 

found to be lacking full disclosure of the spon-

sor. Specifically, the licensee had run advertise-

ments regarding the Northern Pass electric 

project in New Hampshire on a station during 

a five-month period. The bureau took issue 

with the advertisements because, while they 

mentioned some variation of the Northern Pass 

Project, they did not specifically state that the 

electric company — Northern Pass Transmis-

sion, LLC — had placed the ads. 

The bureau noted that the FCC's sponsor-

ship identification rules require disclosure 

whenever "money, service or other valu-

able consideration" is paid or promised to 

the broadcast station. It determined that the 

reference to just the name of the project did 

not adequately identify 

11111 18 
411, 111110. 

the party placing the advertisements. Because 

the advertisement ran 178 times during the 

five-month period, the FCC imposed the 

penalty and also required Cumulus to develop 

a company-wide compliance program. 

Next, the Media Bureau issued a Notice of 

Apparent Liability in the amount of $9,000 to a 

licensee who made incorrect certifications on 

applications submitted to the FCC. Another 

broadcaster filed a petition to deny the assign-

ment of the FM translator, alleging the seller had 

falsely certified construction on a tower that had 

been destroyed eight years earlier. The petitioner 

also alleged that station was constructed at vari-

ance from its authorized parameters. 

In response, the licensee confirmed that the 

tower site referenced in its construction permit 

and license authorization was incorrect. Accord-

ing to the licensee, the tower site was originally 

specified in its 2003 FM translator filing window 

short-form application. When it filed its ap-

plication in 2013 to implement the proposal, it 

merely carried over the information, and pro-

vided a photograph of a nearby tower it assumed 

to be the one specified in the application. The 

licensee also confirmed that the station operated 

at variance, but just briefly before the station was 

taken silent to make further modifications. 

In reviewing the matter, the Media Bureau 

noted that each of the applications about 

which the petitioner had complained were final 

authorizations, so the FCC would not re-open 

consideration of the applications. However, the 

bureau noted that it still could issue a forfeiture 

against the licensee for the false certifications 

contained in its license authorization during 

the term of its license. 

Addressing the merits of the argument, 

the bureau found that the licensee provided 

incorrect information (i.e., a false certification), 

which warranted a $5,000 forfeiture. Because the 

station operated at variance from its authorized 

facility, the bureau added $4,000. Finally, the 

bureau admonished the licensee for supplying 

information without having a reasonable basis 

for believing it was accurate. The licensee will 

need to provide a copy of the FCC's determina-

tion with every construction permit application 

and license application for five years. 

The takeaway is that the FCC expects licens-

ees to take all necessary steps to comply with 

both the letter and the spirit of its rules. The FCC 

consistently expresses its lack of patience when 

licensees are found in noncompliance of their 

rules, especially when this arises from a licensee 

failing to make accurate disclosures. 

Petro is of counsel at Drinker Biddle & Reath LLP 
Email: lee.petro@dbrcom. 

DATELINE 
March 21, 2016 - Comments in AM Revitalization FNPRM are due. 

April 1, 2016 - Broadcast Mid-Term Reports due for Radio stations with 11 or 

more employees in Indiana, Kentucky and Tennessee. 

April 1, 2016 - Annual EEO Public File Reports placed in stations' public inspec-

tion files in Delaware, Indiana, Kentucky, Pennsylvania, Tennessee and Texas. 

April 1, 2016 - Biennial Ownership Reports for non-commercial stations in 

Delaware. Indiana. Kentucky, Pennsylvania and Tennessee. 
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PROBLEMSOLVED 

TIC Automates Modem Reboots With 
DM Engineering's Silence Sense Jr. 

The Talking Information Center, located in 

Marshfield, Mass., was established in 1978 and 

has been servicing the visually-impaired and 

print-impaired communities for 36 years. TIC 

operates with the help of more than 200 volun-

teers in their Marshfield studio alone. 

Access to the TIC service is provided by a 

network of radio and cable TV outlets in col-

laboration with five affiliates across the state of 

Massachusetts. TIC also streams its program-

ming 24 hours per day, seven days per week, 365 

days per year. 

Frank Stas of the Talking Info Center was 

having a problem with a TIC Internet modem 

locking up and not coming back online, thereby 

losing audio. He would then have to drive over 

40 miles to reset the power to the equipment. 

He reached out to Dave Mandelbaum, of DM 

Engineering, seeking help for this problem. 

To solve this problem, Mandelbaum 

MIRE NF' 
You can learn more about Silence Sense Jr., 

and other products from DM Engineering, 

by visiting their website at http://www. 

dmengineering.com/pages/products.htm 

*to 
XTRA 

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

AAC-ELD vi and v2 

Tielinen 
The Codeo Company 

www.tieline.com 

suggested DM Engineering's Silence Sense Jr. 

The Silence Sense Jr. is a microprocessor-

based system that accepts single-ended audio 

with a user- adjustable input level control. It 

features adjustable silence detect time duration 

(from 7 seconds up to 4 minutes maximum, 

jumper selectable), with switch-selectable 

momentary or continuous relay contact closure 

output. The unit automatically resets with reap-

plication of audio, and is provided with battery 

backup and an AC power adapter. 

Mandelbaum suggested that TIC should 

use the normally-closed option of the Silence 

Sense Jr., with the "momentary" output option 

selected, connected to a Studio Solid State Relay 

Pack, which will switch 115VAC up to a 5 amp 

load. This system senses the lack of audio after 

a user pre-set period, and then momentarily 

switches off the power feed, causing the affected 

equipment to re-boot properly. 

For Stas' application DM Engineering in-

creased the momentary time constant from one 

second to four to assure a proper power reset. 

Now, after a modem lockup and loss of audio, 

this process will be happen automatically, saving 

Frank the time and trouble of a long trip to the 

transmitter site. 

Introducing Omnia.7 

Performance. Priced Right. 

ev -63•1 

" 

TelosAlliance.com/omnia7 , MAC' 

Merlin 

Six Remotes in 
Every Box 

PLUS 

SmartStream PLUS dual IP streaming 

* Dual Power Supplies 

* Dual Ethernet ports 

* IPv4/v6 Ready 

Tielinen 
The Codeo Company 

www.tieline.com 

— 1.1NOVspoyig - 
Brana Your Station 

Rem 

RIDS MESSAGING 
RDS ENCODING DECODING RECEIVERS, & SIGN DRIVERS 

Advanced Dynamic RDS Encoding 

Supports automated playout systems 

Monitor & log your FM/RDS broadcast 

Decode & display RDS data 

RDS Receiver & Sign Driver 

Remote scheduler 

Get all of these 
fine products from... 

Broadcasters 
General Store 

BGS 

www.bgs.cc 
2480 SE 52nd Street • Ocala, FL 34480 • 352-622-7700 

9IE 
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FACILITYSHOWCASE 

Cumulus San Francisco Complex 
Features Historic Stations, Bayview 
by Mark Greenhouse 

umulus Media Inc. is an Ameri-

can broadcasting company 

founded in 1996. Headquartered 

in Atlanta, it also owns Westwood 

One and reaches 245 million people weekly 

through its 567 stations in 120 cities. 

The broadcasting company's San Francisco 

cluster is the consolidation of some very well 

recognized brands: FM stations KFOG ( 104.5) 

and KSAN ( 107.7 The Bone), NASH FM 92.3; 

and on the AM band 680 KNBR (on-air since 

1922), 1050 KTCT, KG0 810 News, and KSFO 

560. 

Local management, engineering, IT and 

program directors all contributed to the design, 

which was then drafted by Ohio architectural 

The KG0 810 talk 
studio. Custom furniture 

by Omnirax. 

14 FEBRUARY 2016 I radiomagonline.com 

firm SHP Leading Design. Turner Construction 

of Atlanta began work on the project in Octo-

ber 2014; high-voltage/low-voltage engineering 

was installed by Cupertino Electric. 

IP-based from end to end, the entire infra-

structure is Axia Fusion consoles with Axia 

Powerstations.The first broadcast aired from 

the complex on Feb. 24, 2015. 

THE BUILDOUT 
When Cumulus acquired Citadel Broadcast-

ing Corp. in 2011, it shoehorned more stations 

into the existing Citadel building on San Fran-

cisco's Hawthorne Street. Due to that lease's 

impeding expiration, and the requirement for 

more space, another location was definitely 

needed: 750 Battery Street was selected. 

Two blocks from the bay (you can view it 

from the top floors), the structure commands 

the corner of Battery and Broadway in San 

Francisco's North Beach area. Univision's Bay 

Area radio cluster was in full operation there 

up until mid-2014; they had taken over the 

space from Clear Channel in 2001, which had 

occupied the building since 1990. 

Though many decisions needed to be made 

during the construction phase — like that of 

not gutting the entire space and outfitting the 

newsroom in bulletproof glass — the total time 

from the first walkthrough to the first delivery 

of equipment was only four months. 

"Having the opportunity to do a buildout 

of a complete cluster, this facility breaks many 

molds for the traditional radio studio build-

out,» said Corporate Director of Engineering/ 

Telecommunications Michael Gay, who served 



Mil 1 

KGO 810 Newsroom featuring Axia RAQ consoles. The KGO 810 Newsroom. 

as senior systems and IT infrastructure design 

engineer and co-project manager for the new 

facilities. "The more we got into it, the more we 

realized we were actually building a data center 

that plays music on the air. 

"All audio transport within the plant is 

facilitated via IR All of this IP gear is connected 

to a central carrier class Cisco switch which 

handles thousands of multicast channels of un-

compressed real time audio. All music is stored 

on hard drive and played out via IP —no sound 

cards in any machine. All mixing consoles are 

really just control surfaces for software mix 

engines performing the mixing of IP audio 

sources on an embedded hardware platform. 

"Most audio cabling — analog or digital — 

never went more that 10 feet within the plant 

before being converted to IP and the only audio 

ever leaving a studio was in the IP multicast 

realm. Welcome to the new world!" 

PHYSICAL PLANT 

The complex contains 

a media lab; one large 

performance space with 

control room (which is 

equipped with a Midas 

32 console); a news-

room and six dedicated 

production rooms. 

The broadcast studios 

include: 

• KFOG — one con-

trol room 

KSAN — one control room, one update 

studio/production room 

• NASH FM (a San Jose property run out of 

the cluster) — one control room 

ICNBR 680 — one control room, one talk 

studio, one update studio 

1050 KTCT — one control room, one 

multi-use talk/production room 

KGO 810 News — one control room, one 

yol its-t4ernin. Ito rims 
Eliminate HD Radio air chain time alignment issues automatically 
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talk studio, one update studio 

• KSFO 560 Talk — one control room, and 

one multi-use talk/production room 

CONNECTIVITY 
Gay chose a Cisco Catalyst 4510 chassis-

based router with line cards and supervisor 

cards. Though a single device, it is modular in 

nature, loaded with dual power supplies and 

gigabit PoE line cards. Given all sources and 

destinations the matrix is about 3000 x 3000. 

GPIO logic is wired in this manner as well, 

with pin-to-pin routing over the Axia Livewire 

network. 

The news desks utilize Axia RAQ consoles 

with Q0R.32 engines, each providing 32 I/O 

connections. RAQ has 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 ballistics, and monitor/headphone 

controls for auditioning program buses or the 

KFOG's air studio with Axia Fusion console and integrated VX controller. 

two assignable external monitor source selec-

tions. 

Wheatstone M2 mic processors manage the 

Electro Voice RE27 dynamic mics and Genelec 

8020B speakers keep the audio fidelity high. 

Avid HD Pro Tools is the primary DAW. CD, 

DAT, MiniDisc, analog open reel and cassette 

tape decks and turntables are all available. 

NEW FOR 2016 

3-INPU T DIGITAL 
AUDIO SWITCHER 

honlyeng Corr, 

2 

AES DIG1SWITCH 3X1 

3 

SWITCH IT UP! 
Henry's new AES DigiSwitch 3X1 lets you switch 

between three AES digital audio sources. 

Bit-accurate, zero latency, 
remotely controllable. 

Cool! 

WE BUILD SOLUTIONS: DIGITAL SOLUTIONS. ANALOG SOLUTIONS. FUNCTIONAL. RELIABLE. AF FORDABLE. 

ii —  HENRY ENGINEERING 

C Phone: 562.493.3589 • email: Info@henirng.com 
Visit www.henryeng.com for all of Henry s solutions! 

Much to my delight, I found a couple Eventide 

Ultra-Harmonizers in a control rack. 

AUTOMATION 
When I asked Gay what automation he had 

chosen for the complex, he replied "BSI's OP-X, 

of courser A little digging revealed why — BSI is 

a wholly owned subsidiary of Cumulus Media. 

OP-X adheres to the Microsoft Windows 

Multimedia wave specification, so the look and 

feel of the software is very close to Microsoft 

A stack of DaySequerra monitoring 
receivers in the technical operations center. 
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Windows programs that are already familiar to 

operators and talent. Additionally, it works with 

standard PC parts and equipment. 

Among the numerous modules is the File 

Server which keeps track of audio files — then 

locations, their attributes, the stations they 

belong to and the data transfers to and from 

the audio servers in the system. An audio server 

is the actual player for the OP-X system with 

one located in every station. Each audio server 

connects to the singular file server which serves 

all the studios in the cluster. This server also con-

trols satellite receivers and other outboard audio 

switching devices. The file server obtains the 

settings for each station, device configurations, 

satellite clocks, audio files and program logs. 

The Studio Client permits users to operate 

OP-X from the studio as well as control room. 

As the most-used module in the system, all 

controls are operable from both touch-screen 

and mouse. From here, one can create hot keys 

to play sound effects, jingles, weather beds, etc., 

Cumulus SFO technical operations Lente racks. 

customize skins (the look of the interface to 

personal taste). 

The Voice Track Editor allows not only the 

ability to pre-record voiceovers, but also access 

to the voice-track position in the fade-out of one 

tune and pre-programming the start of the next 

one. Even ducking volume is adjustable from 

this module. Remote Voice Tracking permits 

FACILITYSHOWCASE 

creation of voice tracks for a station 

in a remote location from your loca-

tion (both equipped with OP-X) via 

an FTP client. 

The Edit Mode module permits 

playlist editing while on the air. 

Five additional modules — Clock 

Builder, Import-Merge, File Man-

ager, Serial Device Server and Info 

Editor — complete the package. 

COMMUNICATIONS 

AND TELEPHONY 

There is an Axia Intercom in 

each studio and at every one of the 

22 newsroom positions. A Mitel 3300 phone 

system, XDS-PRO satellite receivers, Telos 

VX studio phone systems, Zephyr )(streams 

(ISDN codecs), Zephyr Z/IP One IP codecs and 

Comrex Hotline (POTS codec) broadcast codecs 

round out the communication support. 

Finally, the primary studio-to-transmitter 

Providing technical precision as well as style and affordability. 

GRAHAM STUDIOS 
Broadcast Furniture IiUi 01111111111111111“TIMIS, iIC 

(866) 481-6696 • gr3h3m-sndios.com (815) 222-3556 • secondopinioncomm.com 
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NEW... 

ARC-8 Blue 
Bluetooth, wireless, 
Cell phone interface a 
stereo streaming 

- Eight channels 

- Stereo Program output 

- 2 mic, 4 stereo line, PL B Phone in 

- USB interface for play and record from a PC 

- Mix minus in- out for an external Telephone hybrid 

- BOTH balanced and unbalanced inputs and output for flexibility 

The BEST of both analog and digital. With the NEW 
Bluetooth built in, the ARC-8 features a wireless 
Cell phone interface for telephone talk shows and 
wireless audio streaming from any Bluetooth 
device such as an MP3 player. The ARE-8 Blue 
also features a built in USB sound card to play 
and record in digital directly from both Windows 
B Apple * PCs. With BOTH balanced and unbal-
anced inputs and outputs, the ARC-8 works out 
of the box in any Radio application. 

Fast, easy installation: 
- RCAs for unbalanced 10, 
- Eats for balanced inputs, 
- XLRs for mics fl Program output 

ARRAKIS SYSTEMS INC. 
tfillitil/19 17 I CIAI9 

NI] Hybrid 
required 

long life switches, 
conductive plastic faders, 

Socketed ICs for fast on site repair, 

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

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

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

ji.st like a standard phone hybrid. The Caller receives the console bus mix ('minus' the caller audio) so there is no feedback. OR... you can pair 

any Bluetooth enabled audio device such as an pad, Tablet device, or MP3 player and stream full bandwidth, high quality stereo (A2DP) audio 

to channel seven on the console. If a paired Cell phone call comes in, then the stereo stream is dropped and the call can be answered. While 

an external hybrid is not needed, Arrakis does all of this while still ailowing an external phone hybrid to be 7,onructed if desired. Your imagi-

ration is the only limit with this amazing console !!! 

*IJSB sound card supports LISB HID compatible PCs 

list price SU:199 
www.arrakis-systems.com 
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systems are Harris Intraplex T I shelves, with 

a secondary links composed of APT Horizon 

gear using an MPLS network. 

TECHNICAL FURNITURE 

One of the most important considerations of 

any installation, and one that gets little promo-

tion, is the furniture that houses the equipment. 

Omnirax Furniture Co. of Sausalito, Calif., 

continued their relationship with Cumulus. 

According to Cumulus Senior Vice President 

Engineering and IT Gary Kline, Omnirax is 

Cumulus' "go to" studio furniture désigner 

and fabricator. The two organizations have 

completed over 20 projects together in the past 

six years alone. 

David Holland, partner and designer at 

Omnirax, described the project as "a great big 

dance" with Kline pulling the strings from 

above, Gay engineering the drawings, and Vice 

President of Engineering Martin Stabbed being 

on-point, orchestrating the physical installation. 

The performance space during construction. 

Regional Broadcast Engineering Director Yancy 

McNair contributed to the furniture design and 

integration as well. 

Holland started with a 2D plan; once ap-

proved, went to 3D, and from there everything 

was computer modeled one-to-one. Every piece 

of furniture in every room is custom, and each 

a one of a kind — for all studios, the newsroom 

and the performance studio/control room. Thi 

required that each to be fully assembled, tested, 

set up, broken down, documented and then 

staged for shipping. Once delivered, McNair saw 

to the reassembly and installation. 

107.7 The Bone on-air studio, featuring 
Omnirax custom furniture. 

750 Battery Street has a long and storied 

involvement with radio broadcasting. The first 

stations there were strictly analog; cart machines 

and analog consoles were the order of the day. 

Twenty-five years hence, the evolution in radio 

broadcast technology is clearly exemplified by 

Cumulus' new facility in San Francisco. 0 

Greenhouse is an audio recording  studio owner 
anda radio broadcast technician. He recordece 
the current music themes forNatonal Pubfic 
Rados All Things Considered.' 
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These Phone Interfaces 
Play to Radio's Strengths 
by Doug Irwin, CPBE AMD DAB 

elephone calls have long played an 

important role in radio program-

ming. They give the medium a 

sense of immediacy and excite-

ment, mainly because they can be generated and 

added in to a show very quickly. 

I can't say they're unique to radio. Still, I don't 

think there's any other media that gets more out 

of live phone calls. 

It's always best to play to a strength; and for 

this reason, the ability to air live phone calls, or 

alternatively to record and play them back later 

— is a very important feature in a radio studio. 

This isn't something you'll see with pure-play 

streaming services or social media — so radio 

needs to keep doing it well. Let's take a look at 

some telephone inter-

face products. 

AEQ is a European 

broadcast equipment 

manufacturer that has 

been making on-air 

telephone systems for 

over 20 years. Their 

third generation system, 

Systel, is a multi-line, multiple studio system that 

can make direct use of SIP trunks in addition to 

lines brought in from the PSTN. 

A Systel phone system can be based on either 

the 1P4 or the IP12. IP4 is a single RU device 

that accommodates up to four SIP trunks and 

includes three audio inputs, three audio outputs 

and a provision for the telephone set. IP12 is 

a two RU device, with 12 audio inputs and 

outputs, that shares up to 12 SIP trunks with up 

to four studios through simple analog or digital 

cabling. Both IP4 and IP12 are compatible with 

Asterisk PBX. Encryption algorithms include 

G.711, G.722, G.726 and G.729. As such, the IP4 

and IP12 are N/ACIP-compatible. 

The telephone is used to respond to calls 

in conjunction with Web browser that can be 

operated from any PC. AEQ has also created a 

The STAC VIP plus STAC VIP controller 

customizable user interface for iPads and tablets. 

Multiple control locations can be configured 

to allow talent, engineers, and producers ac-

cess to the system functions. Systel can also be 

configured so that certain incoming trunks show 

up on specific outputs (and thus console fad-

ers). Caller audio levels can be configured to be 

adjusted via the user-interface, or with reliance 

on console faders. 

Like the other VoIP phone systems we'll 

cover, Systel can access PSTN lines via an FXO 

gateway. This is a device that terminates POTS, 

ISDN or ISDN PRI circuits, and converts them 

to SIP trunks for use by the VoIP system. Some 

examples of manufacturers are Cisco, Linksys 

and Grandstream. Naturally you'll want to 

use the FXO gateway 

recommended by 

whatever VoIP phone 

system manufacturer 

you chose. 

Comrex is perhaps 

best known for its AoIP 

codec line, but they've 

been in the business of 

telephone interfacing for broadcast for many 

years. Comrex has a line of telephone hybrids in 

addition to STAC and STAC VIP — their on-air 

phone systems. STAC VIP is their latest on-air 

telephone interface system that can take calls 

from traditional POTS lines, HD Voice-capable 

telephones and smartphone apps, as well as 

those from a local PBX. 

VoIP calls utilize Session Initiation Protocol 

to establish a connection between two callers, 

and SIP also negotiates which audio codec will 

be used for the call. When a call is placed to 

STAC VIP from a VoIP telephone, soft codec or 

even a smartphone with a SIP app, STAC VIP 

will negotiate to find the highest quality codec 

supported by the caller's phone. The VoIP calls 

don't require that much bandwidth; STAC VIP 

can process up to 12 incoming VoIP calls on a 
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single DSL line utilizing telephone grade G.729 

audio compression. 

STAC VIP accommodates POTS lines by use 

of VoIP Gateway devices (also known as an FXO 

gateway) which are commercially available from 

several manufacturers. In this fashion, existing 

1••••••• 
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Basic STAC VIP one- line diagram 

: 

POTS/PSTN, ISDN and Tl/E1 telephone lines 

to be converted to a SIP compatible VolP trunk 

for connection to the STAC VIP Mainframe. 

Numerous broadcast facilities depend on 

IP-based PBX systems to deliver telephone calls 

throughout their offices. STAC VIP accom-

modates extension sharing and integration with 

SIP-based PBX systems. 

STAC IP is an integrated call screening and 

control interface that runs natively on STAC 

VIP. Using a Web browser, the password-

protected graphical user interface provides basic 

call screening functionality, such as caller name, 

location and notes, and caller ID 

information when available. 

STAC VIP utilizes the same 

STAC control surface which 

provides indication of phone line 

and caller status by way colored 

LEDs and button layout. Two 

features worth noting are "Busy 

All Lines" and control of the 

"Auto Attendant" feature, which 

answers calls and plays out a 

custom message before parking 

calls on hold. STAC CS connects 

to the mainframe via IP, so it can 

be located anywhere IP con-

nectivity is possible.The STAC 

VIP Mainframe is the central 

point where all outside calls meet 

with the STAC VIP's control, management and 

audio interface functions. Audio connections 

include AES audio in and out along with Line 

1 and Line 2 in and out on XLR. Two indepen-

dent Hold Audio inputs are provided, allowing 

STAC VIP to be shared between studios. Two 

Ethernet ports provide for WAN connections to 

....111111111.• 
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all telephone line sources and LAN connections 

for local STAC VIP Control Surfaces and local 

interface control. Up to four Control Surfaces 

can be supported per mainframe. 

In addition to STAC and STAC VIP, Comrex 

also offers a line of stand-alone, single RU 

hybrids: The DH20 (single hybrid); the DH22 

(dual-hybrid); and the DH30, a single-hybrid 

with additional audio processing features. Each 

of the three use digital hybrids that continuously 

adapt to telephone line conditions; each has 

AGC for caller audio, as well as ducking. Ad-

ditional audio processing for the DH30 includes 

acoustic echo cancelling for applications where 

open speakers and microphones are used, and 

adjustable compression, downward expansion, 

three-band equalization and bass boost. 

JK Audio offers an extensive line of tele-

phone interface equipment for live radio and 

podcasting applications. Let's take a look at 

the Innkeeper line of hybrids: Innkeeper 1X; 

Innkeeper 2; and Innkeeper 4. They're all digital 

hybrids used to interface POTS lines. 

The Innkeeper 1X has three balanced audio 

connections: mic/line switchable XLR input, 

XLR caller output and an additional, user-
defined XLR output. Additionally, it has a front-

panel headphone jack, and a rear-apron output 

meant to drive a monitor speaker directly. It has 

front panel controls, but it can be remotely con-

trolled in one of two ways: The Guest Module 1 

ON AIR LIGHTS: WALL AND DESK TOP MODELS marea 

OAL-101B 

-12 Volt DC 

OAL-101G OAL-1010 OAL-101Y 

- 30 mA - Custom text optional at no extra cost 

OAL-101W OAL-101R 

- LED Colors Available: 

blue, green, orange, yellow, white, red 

AIF 
-24 Volt AC or DC 

- 30 mA ájI 
Studio Items Inc. 

www.studioitems.com 
DT-OAL-RR 3LB-RRR 3LB-RYG 
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allows remote Call, Drop and DTMF dialing (by 

way of rear-apron terminal block remote control 

connections). Alternatively, the optional RIU-IP 

can be used for control. (This is an accessory 

for the Innkeeper IX as well as Innkeeper 2 

and Innkeeper 4.) RIU-IP contains a Web 

server which allows the user to send and receive 

control data through their Web browser. RIU-IP 

has an Ethernet connection for access, and uses 

RS-232 to communicate with the hybrids. 

Also included as standard features are AGC; 

call ducking (by 9 dB when the local host 

speaks); and an auto-answer function that allows 

the Innkeeper to work as an IFB coupler in live, 

remote news gathering applications. 

Innkeepers 2 and 4 are single rack unit 

devices including two and four independent 

hybrids respectively. Each hybrid has an inde-

pendent send input, and a "master" send input, 
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JK Audio Innkeeper 1X digital hybrid. 

that will drive each hybrid input, is included 

as well. (Line-level only.) Each has front panel 

controls but are also accessible via RS-232 and/ 

or the RIU-IP for IP access. 

The Telos VX is the company's flagship tele-

phone interface and talk show system. VX con-

nects to traditional POTS and ISDN telephone 

lines via standard FXO gateways; but, it also 

connects to VoIP-based PBX systems and SIP 

Trunking circuits to take advantage of Internet-

delivered phone services. VX uses Ethernet as 

its connection backbone, likely reducing the cost 

of phone system installation, maintenance and 

cabling. By way of Ethernet, VX shares phone 

lines among studios and connects system com-

ponents. This also makes VX naturally scalable. 

VX connects directly to Aida IP-Audio 

networks, connecting multiple channels of audio 

and control via a single CAT-5 cable. Optional 

VX interfaces break out audio into analog and 

digital formats, along with GPIO logic com-

mands. Some of its other features include: 

• Support for G.722 codec enables high-fidelity 

phone calls from SIP clients 

• Modular, scalable system can be expanded to 

manage a network of up to 20 studios, each 

with a dedicated Program-On-Hold input. 

• System capacity of up to 48 standard phone 

lines; supports up to 250 SIP numbers. 

• Up to 16 hybrids, with as many as 48 active 

calls (up to four per hybrid), may be placed 

on-air concurrently. 

• Using Aida AoIP, multiple phone lines — 

each with a dedicated hybrid — can auto-

matically map to individual console faders. 

• VX includes analog, AES/EBU and GPIO 

RACK Elle UP 
NEW r The INOmini RackPack 

AM I FM I HD I RDS I INTERNET RADIO 

Designed by you. Customized for you. Reduced cost to you. 
The new INOmini Rack Pack Combos allow you to choose from a wide selection 
of INOmini monitoring options and combine them for a customized solution 
that allows you to monitor just what you want. 

MI Wide Variety of Models i Easy Ordering Process MI 

300—AES Distribution Amp Plus! 
402—RDS Sign Driver 
514—FM Multiplex Decoder 
610—Internet RacLo Monitor 
632—FM/HD Radio Monitor 

633—FM/RDS Monitor 
634—AM Broadcast Monitor 
635—FM/RDS SiteStreamer 
636—NOAA Weather Receiver 
703—RDS Encoder 

The INOmini RackPack comes with three INOmini's (or two 610's) fully 
mounted in a 1U Rack Shelf w'th Jumper Power Cables and one Power Supply. 

Contact your preferred Incvonics Dealer today for mare information. 

1.1NOWNICS .6,0 Internet Radio monftor (Max 2 units/shelf) aROADCAST 

ww..novonicsbroadcast.com I sales@inovonicsbroadcast.com I 831-458-0552 
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Telos VX components: VSet6, VSet12, VX 
Engine 

interfaces. Audio interfaces feature 48 kHz 

sampling rate and 24-bit AID converters with 

256x oversampling. 

Dynamic line management enables rapid re-

allocation of call-in lines to studios requiring 

increased capacity. 

Dynamic EQ AGC, adjustable caller duck-

ing and send-and-receive-audio dynamics 

processing by Omnia. 

Acoustic echo cancellation from Fraunhofer 

e Bay Country 
...BROADCAST EQUIPMENT 

Your #1 Source For 
Quality Used Radio 

Broadcast Equipment 

View our latest list of 

equipment on-line at: 

www.baycountry.com 

or call and we'll fax it to you 

All equipment sold with 

a 15 day return gurantee 

BUY....SELL....TRADE 

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

www.baycountry.com 
email: sales©baycountry.com 

JIS to mitigate open-speaker feedback. 

The VSet12 phone controller is an 1P-based 

phone set with two large, high-contrast color 

LCD panels that provide line status and caller 

information. (VSet6 and VSet1 are smaller ver-

sions.) Calls can be selected, held, and dropped 

in the way to which operators have grown 

accustomed. Also included is Broadcast Bionic's 

XScreen Lite call-screening software, which 

will run on any networked PC. An integrated 

recorder/editor allows for the recording of calls. 

MANN., 

TIMIGIEVMfie• 

Basic VX one-line 
diagram 

imror 

In addition to the VX system, Telos also 

offers the Hx6, a six-line Talk show system. 

Hx6 works with POTS or ISDN phone lines 

and comes equipped with two Telos digital 

hybrids, each with independent AGC, noise 

gate, and call-ducking dynamics. The hybrids 

include Telos' Digital Dynamic EQ, a multi-band 

equalizer that analyzes and adjusts caller audio. 

There's also echo cancellation and adaptation 

routines and a pitch shifter that reduce the 

possibility of feedback when calls are taken in 

open-speaker situations. 

The Telos Vset12 

By way of the rear apron Livewire connection, 

Hx6 puts audio, hybrid control and mix-minus 

for all six phone lines onto a CAT-5 cable. The 

Ethernet connection also provides access for 

remote call-screening applications that run on a 

producer's PC. Control is provided by the Telos 

VSet6 six-line phone controller (sold separately). 

If you are simply looking for a POTS hybrid, 

you could consider the Telos Flx1 or Hx2 (dual-

hybrid version). Both are single rack-unit digital 

hybrids, including the following features: 

• Wide-range AGC and noise gate by Omnia, 

with adjustable gain settings 

• Pitch shifter help prevent feedback in situa-

tions where open speakers are required 

• Adjustable caller override improves perfor-

mance and allows you to individualize the 

degree to which the announcer ducks the 

caller audio 

• Dynamic EQ and adjustable leveler EQ High 

and EQ Low display meters 

• Separate Send and Receive level meters 

• Auto-Answer with selectable ring count 

• Input/output via analog XL R (input switch-
able between Mic or Line levels) 

RECORDING AND EDITING 
Picking up phone calls and placing them 

on-air live is one thing — but recording them for 

editing and later playback is another important 

aspect in the workflow of a typical radio station. 

Let's take a look at a couple of systems that are 

designed just for that. 

Broadcast Bionics XScreen runs on a PC 

and provides a user-interface that gives jocks 

and call-screeners a convenient way to manage 

calls (and callers). For starters, there's a drop-

and-drag database of callers, a phonebook 

and visual warnings of persistent or nuisance 

callers. An upgrade to the full XScreen client 

software (from the free version) adds even 

more features: An extended call history, an 

enhanced phonebook, prize management, and 

GPIO functionality. 

XScreen is designed to integrate with the two 
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Telos multi-line systems (VX and the Hx6) that 

were mentioned already; and XScreen, deployed 

as part of a Livewire network, enables call re-

cording, editing and console integration directly 

over the network. 

PhoneBOX Solo is software from Broadcast 

Bionics that allows you to use a PC as a call rout-

ing system. The PC's soundcard is used as a dual 

hybrid, with EQ dynamics, recording, playback 

and editing functionality Two versions are avail-

able — up to six or up to 12 lines for a single 

studio, with the option of adding on up to two 

further positions (knows as Buddies) for a sec-

ond studio and producer or call screener. This is 

a VoIP system, so you'll need SIP trunks coming 

in from your provider, or alternatively, you can 

Simple application of PhoneBOX Solo 

obtain an FXO gateway to convert circuits from 

the PSTN to SIP lines. Here are some of the 

more important features of PhoneBOX solo: 

• Call Log. See who's called and when — drag 

and drop numbers back on to a line and call 

them right back. 

• Number Directory. Store all valuable num-

bers; drag and drop them on to a line and call 

out immediately. 

• Caller rating. Classify callers by screening 

them and scoring them for suitability to a 

particular show. 

• Call recording. Every call taken on 

PhoneBOX solo is automatically, and the last 

five calls are saved. Talent and caller are re-

corded to different tracks. Use the integrated 

editor to prep calls for air. 

VoxPro is a probably the most well-known 

digital audio recorder and editor for control 

and news room use. It has many recording and 

editing capabilities and provides a platform for 

creating on-air content in a tight timeframe. 

You likely know that the developer of VoxPro — 

Audion — was recently purchased by Wheat-

stone; but even before this development, VoxPro 

could be integrated in to the WheatNet-IP audio 

network environment. 

VoxPro5 is the latest version, and it will run 

on Windows 7, 8 or 8.1 (32- or 64-bit). Record-

ing and editing is done on two tracks. All popu-

lar file formats, including M4A (iTunes), MP3, 

MP2, WAV, AIFF and WMA files can be import-

ed and exported individually or in groups. 

An interesting evolution in the design 

and operation of VoxPro is represented in its 

networking capabilities. (Long gone are the days 

of snealcernet.) The networking of VoxPro5 

workstations is automatic; two or more comput-

ers running VoxPro on the 

station's LAN will auto-

matically find each other, 

swap information and 

connect, allowing users 

to access their password-

protected accounts from 

those workstations. 

However, you can 

configure VoxPro to oper-

ate in standalone mode, 

as though there were no 

other VoxPro workstations 

on your LAN; or, you can 

be selective in determin-

ing which remote VoxPro 

workstations will be 

allowed to share accounts 

with other computers 

running VoxPro. In this 

fashion, clusters of VoxPro 

workstations belonging 

to one station can be logi-

cally separated from those 

belonging to a different 

station while keeping ev-

eryone on the same LAN. 

An unlimited num-

ber of users can access 

password-protected folders 

and files within a given 

Voxpro control surface, and user-interface 

user group in addition to the files they person-

ally create. VoxPro users can choose any folder 

anywhere on the station's LAN and have VoxPro 

check that folder every 30 seconds for any incom-

ing media files. If a file is detected it automatically 

gets "sucked-up" and into the users current folder. 

This is a very handy feature fir doing remote 

broadcasts that are not quite in real time. 

Phone interactivity remains a very important 

feature of many shows and podcasts. Getting it 

right — meaning that callers sound intelligible 

to listeners — and jocks, board-ops and show 

hosts use the equipment correctly and effectively 

— is a big part of broadcast engineer's job. 

Trump Card 

lob 

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

PCI 
EXPRESS 

www.audiosctence.com 

4 22-er 

radiomagonline.com I FEBRUARY 2016 25 



MANAGINGTECHNOLOGY 

accept UDP data on port 9000. 

Now at the studio we simply configure our 

Comrex Bric link to connect to 206.169.185.1 

port 9000 or use the Dynamic DNS name (see 

more on that below) and port 9000. Once we 

configure this remote connection, the audio 

should flow between the units. (See Fig. 3). 

then you will need to utilize a dynamic DNS 

service to ensure that you have remote access. 

Dynamic DNS does not change the configu-

ration of the remote end; dynamic DNS has 

an agent that is loaded on a computer in the 

local network that sends the dynamic DNS 

service the external IP of the network every 

15 minutes. Instead of accessing your remote 

network via the external IP 

address directly, you use the 

dynamic DNS name that 

you created when the service 

was setup. This takes care of 

the issues caused by the use 

of a non-static IP address on 

your external network. 

Either way, you will 

need to know the external 

IP address or the dynamic 

DNS name to access your 

network remotely. 

The second or internal IP 

address needs to have an IP 

address that never changes 

as well. Most of the networks 

that are setup with Linksys or Netgear routers 

utilize Dynamic Host Configuration Protocol. 

When a computer or other "host" device is first 

turned on it will broadcast a 

request for an IP address on 

the LAN. The DHCP server 

will in turn respond with an IP 

address for its use. 

This makes deploying a 

network easy but causes issues 

with remote access, because 

every time the device is restart-

ed there is a chance that this IP 

can change. Port forwarding 

requires that a static internal 

address be configured. Again, 

this is done by way of the rout-

er's management page; in the 

DHCP settings you will find a 

place to configure the DHCP 

range. Set the range for, say, . 100 to .254. You 

can then set all hosts that need static addresses 

to have their last octet below . 100. 

What type of transport is going to be uti-

lized? I have covered UDP and TCP data types 

in a previous article (Radio October 2015). 

What a person needs to know about this is 

simple: Most of the time it is TCP, but if you are 
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Fig. 2: Corrirex BRIC system settings 

DYNAMIC ADDRESSING 

There are a couple of things that can happen 

with plain old run-of-the-mill internet access, 

similar to what you would get at home, that you 

need to be aware of. 

As I already mentioned, you need to know 

two particular IP addresses for this configu-

ration: The public-facing, "external" IP ad-

dress, and the LAN address of the device that 

is the object of the port-forward. If you are 

not sure of what your external IP is, browse 

a website, such as IPchicken.com or speedtest. 

net, to see what external IP address has been 

assigned to you. 

Unless you have paid extra for a business 

class Internet connection or static IP, you 

more than likely have a dynamic external 

IP address. This means that this external 

address can change at any time. Why is that a 

problem? Imagine if you wanted to call your 

friend across town and his phone number 

changed at random times. How would you 

ever be able to get ahold of him? Well the 

answer is simple: You would hire a service 

that would tell you what the number is each 

time you wish to call him. 

This service is called dynamic DNS. If 

you do not have a static external IP address, 

working with audio or video then it will prob-

ably be UDP. The transport type will need to be 

setup when a port forward is configured. 

Both Linksys and Netgear routers have a 

simple drop down menu selection for this. The 

drop down has options for TCP, UDP or both. 

There is no real harm in leaving it as both. 

When in doubt, use TCP. Most manufactures of 

equipment that have instructions for remotely 

accessing their devices will list what type of 

transport is needed. 

TESTING YOUR REMOTE ACCESS 

After a port forward has been successfully 

configured, you must test it. The testing is 

either pass or fail. It will either work or not at 

all. If you are having trouble with the remote 

access, start with troubleshooting the port 

forwarding information. Do I have the right 

port? Do I have the right transport? Almost 

all remote access issues arise from incorrect 

firewall configuration information. 

Every remote access solution is different. 

The software used to access your remote access 

solution will depend on what you are trying 

to access. The Comrex Bric link requires that 

you access it with a Web browser. Solutions by 

Burk remote controls require the use of their 
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Fig. 3: Configuring a new remote connection 

Autopilot software. The point is that you will 

need to use the right software solution to test 

your remote access setup. 

Make sure you read the documentation and 

use the right software! 

Cottingham is the chief engineer of KFMK(FM) 
in Austin, Texas. 
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RF MONITOR I IBA 

The FieldSense 2.0 is now available for shipping. The 

personal RF monitor is designed to protect personnel working 

near broadcast and telecommunication transmitting antennas 

from EMF exposure, with this new version including updated 

features like increased frequency range, a fall detection alarm 

and visible LED lights. This version features an operating range 

of 50 MHz-6 GHz. FieldSense 2.0 also measures both E & H 

fields, with six orthogonal E & H field probes; has a shaped re-

sponse to measure in accordance with FCC, SC6 and INCIRP 

exposure limits; and 

a E & H field data 

logger, which can 

accessed by a USB 

connection. 

www.lbagroup. 

COM 

NEWPRODUCTS 

AUDIO INTERFACES I STUDIO TECHNOLOGIES 

Studio Technologies has upgraded its Model 46A and 47A audio interfaces, 

which are now available for shipping. The new versions offer improved circuity 

and software in a more compact, lightweight package from previous iterations. 

Designed for sports and special-event broadcasting, the Model 46A provides 

two 2-channel party-line interfaces that provide direct connection of user belt 

packs and related devices. The 46A features 4-wire inputs and outputs that are 

directly compatible with matrix intercom systems that are standard in live-

event broadcasting and production facilities. Other features include a lower 

audio noise floor and improved noise immunity. 

The Model 47A provides dual 2- to 4-wire analog audio interfaces, but now 

adds power and audio on both channels of both party-line interfaces, equaling 

a total of four powered PL channels. It also offers an improved audio noise floor 

and enhanced immunity from ESD than its predecessor. 

Both also now feature improved PL output currents for an additional margin 

for connected devices. Revised internal power supplies and a new generation of 

microcontroller-integrated circuitry are also part of the upgrade. 

wwvv.studio-tech.com 

SkimmerPlus 
Skimming, Logging and 

Air Checks with ease. 

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

Web Server Features 
• Access mie checks from the 
Internet with Web Interface 
• Emailing of ftp links or audio 

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

is just a calendar's click away 

www.bsiusa.com 
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TOOL BAG I PLATINUM TOOLS 

Platinum Tools' Big Mouth Tool Bag is now available for shipping. 

Featuring six interior and exterior pockets, the tool bag is water resis-

tant and comes with nylon stitching. It is able to be collapsed flat when not 

in use. 

www.platinumtools.corn 

MONITORING SYSTEM I INOVONICS BROADCAST 

It's take your pick with Inovonics new INOmini RackPack 

combos. Users can choose from a selection of INOmini monitor-

ing options and combine them for a customized monitoring system. 

Among the variety of models that users can choose from are AES, 

RDS, FM, AM, HD and Internet Radio. The INOmini RackPack 

comes with three /NOminis or two 610s that are fully mounted in 

the 1U Rack Shelf with Jumper Power Cables and one Power Supply. 

www.inovonicsbroadcast.com 

OSCILLOSCOPE I 

ROHDE & SCHWARZ 

Rohde & Schwarz has 

unveiled a new handheld 

oscilloscope that combines five 

instruments in a compact, mobile 

form for installation and mainte-

nance work. The system includes 

isolated inputs and communica-

tions interfaces; in addition it 

meets CAT IV standards and can 

carry out measurements on low 

voltage installation sources up to 600 V. This portable oscilloscope comes 

with a large format capacitive touchscreen, large buttons and a multifunc-

tion wheel for parameter adjustment. It also has R&S Scope Rider's IP51 

certified housing for environmental protection. The system also features 

a WLAN interface. R&S will offer the Scope Rider as a four channel or 

two channel instrument, with the two channel version featuring a digital 

multimeter. The system will have bandwidths of 60 MHz, 100 MHz, 200 

MHz, 350 MHz and 500 MHz. 

www.rohde-schwarz.com 

NEWSROOM SYSTEM I WIREREADY 

WireReady has announced a number of updates to its slate of 

products, with the new gear offering the ability capture RSS feeds, 

play both mp2 and mp3 files, send RDS info and remote control 

automation. 

Customers using the WireReady newsroom system with a support 

plan can now request a free capture app upgrade, which will allow 

them to connect with news providers who distribute via RSS feeds. 

The capture engine pulls in the story text and any linked audio files 

into the system automatically. 

The company has also announced an update to WireReady V12 

and up, now allowing them to play mp2 and mp3 files, in addition to 

WAY files. Customers with current support contracts may download 

software upgrades on the company's website. 

The RDSReady system is now available as well. The system takes 

metadata feeds from automation systems, reformats them, merges 

them, switch between satellite and live automated feeds, and distrib-

ute multiple outgoing formats for all devices and service providers. 

The system can take and send data via file/LAN, TCP/UDP, RS-

232/422, and also pass data via URL. 

In addition, ControlReady V12 is now available and allows a user 

to create up to 1,000 alpha numeric-based actions that can be trig-

gered by a phone or other devices. 

www.wireready.com 

HEADPHONES I FOSTEX 

A trio of new headphones from Fostex has been announced. The TR 

Series premium professional dynamic headphones — made up of the TR-

70, TR-80 and TR-90 — offer a response range of 5Hz to 35kHz, accurate 

sound reproduction and plenty of audio level. The new headphones come 

with a new 40mm Fostex dynamic headphone driver, specially tuned 

housings, and slide bars. 

The TR-70 has a fully open design; TR-80 has a fully-closed back; and 

the TR-90 has a semi-open design. Each model is available in either an 80 

ohm version or a 250 ohm version. 

All models come with two detachable cables, a 1/4-inch to 3.5mm 

adapter and both regular and thick ear pads. 

www.fostex.com 
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Check out Radio 
magazine online for all the 

up-to-date news and information 
in the radio industry. 

MOORETRONIX 
BROADCAST & INDUSTRIAL It F( !ROM( S 

Our 16th 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 WX-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: 231-924-7812 
WWW.MCIORETRONIX.COM 
E-Mail us at: rrmoorejr@acl.com 

FIND THE MIC WINNER 
December ISSUE 

e:(5. 
\•_e_ke_ 

Congratulations to 

Jeffrey Morris 
WFHB, Bloomington IN 

He won 

Hosa CBT-500 

Cable Tester 

LOGY LEADER 

The mic is through the window on the 

far righ:. There is a panel made up of four 

black rectangles. The mic is in the 

the lower left rectangle. 

www.hosatech.com 
The winner is drawn from the correct entries for the issue two months prior 
No purchase necessary For complete rules, go to RadioMagOnline corn. 

rFej I I I I ;A 

Get Your FREE DEMO TODAY! 
• 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 / Tuneln Api 
• 'Audience Pleaser' uses tune-in/tune-out statistics 
• USA Made and Support  210-286-2975  

www.nextKast.com 
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GALLERY 

TRANSCOM CORPORATION 
Serving the Broadcast Industry Since 1978 

Visit our Website- www.fmamtv.com 
Send your e-mail requests to: transcomemamty.com 

Fine Used AM & FM Transmitters & New Equipment 

AM 
10 KW 1991 Nautel NDI 0, solid-state 

12 KW 2001 Nautel XL12, solid-state 

FM Tri-mode HD 2006 

3.5 KW 2000 

3.5 KW 2006 

5 KW 1995 

8 KW 1997 

10 KW 1998 

10 KW 2004 

20 KW 2004 

27.5 KW 1988 

30 KW 1988 

35 KW 1991 

Harris Digital Z6HD, solid-state 

Harris Z3.5CD, solid-state 

Harris Z3.5, solid-state 

Harris HTSCD 

CCA FM8000G, single phase 

Harris Z10CD, solid-state 

Harris Z I OCD, solid-state 

Harris ZD20CD, solid-state 

Continental 816R-48, New CE SS IPA 

Harris FM3OK 

BE FM35B 

Miscellaneous Equipment 
Used Misc. Equipment Exciters 
BE FC30, SCA Generator *New* 30W Synthesized exciters 

Bird Model 8936, 10 kW air-cooled RF Load 

Harris N + 1 Controller 

Please go to our website for updated listings, 

retuning and testing available-call for quote! 

OMB STL systems for radio complete with 
antenna and cable for under $5,000.00! 

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

Engineering Software 

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

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

SAM Pro 2". used daily by FCC engineers. 
performs skywave and groundwave allocation 
studies and AM coverage mapping. 

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

The Leader in 

Broadcast oft 
Engineering COMMUNICATIONS. 

R.F. Communications Software 
Software! and Engineering Consulting 

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

CircuitVVErkes Web Power! 

SiteSentry2 Er 4 - 
With 2 or 4 meter inputs. 2 status inputs, stereo audio sensor & onboard 

tempereure sensor, you can monitor tour site from any Web browser, 

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

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

& e-mailing of logsfalarrhs included. Streaming audio option available. 

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

sarver, via telephone, auto-answering :ell phone or our free software. 

Setup is a breeze using the Sicontroller software that also includes 

scripting e-mail alerts, multi-site management virtual metering & more! 

Agiï*„lig 
r71. Fe: s 

!if F-77: iii 

INAM-2 - Audio Monitor vv Web 

Monitor your aucio ftom any Web browser. When silence is detected, it 

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

can also responc to user control via the network or via external status 

inputs E-tmailing of togsialarms included. Streaming audio option available. 

Get info on these & other great remote 
control products at vvvvvv.circultwerkes.com 

NULTI-STATBON CONTROL 
for your Sage-Endec or DASDEC 
with our 

Multi-Station Relay Adapters 
• Control up to 3 additional stations for a total of 4 
• 100% Compatible with both the original 

Sage SE1822, the Digital 3644 and the 
Digital Alert Systems DASDEC' when 
used in the analog audio mode 
Both rack mount (MSRA-RM) and table top 
(MSRA) units available 

• Master & individual station recessed front 
panel multi-turn EAS audio gain controls 

• Individual left and right channel EAS activity 
LED indicators for each additional station 

• Test button for easy setup 
• Screw type pluggable Eurostyle connectors 

for positive and secure connections 
Fail Safe gold clad contacts in case of a power 
failure 

MSRA-1111 only $579, IISRA only $5 19. )0 

Also, models with relay contact output only 
fo controlling digital switchers andrrouters: 

hr. Rm., 

• All of the same features described above 
excluding the EAS audio features 

• Only 1U high (MSRE-RM) 
2 gold clad form-C relay outputs for each station 

IISRE-RAI only $329.00, ME only $289.00 
For details on these and other innovative products 
for the broadcaster, call or visit us on the web at: 

imwi.dmengineering.com 
Dm 2174 Chandler St. Camarillo, CA 9301C 

805-987-7881 800-249-0487 

B ES el 
INTERNACIONAL 

World Lead.," 

AMin-FM 
Transmitters 

Complete Inventory at 

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

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

New and used FM antenna with 
coax and connectors tuned to 
needed frequency. 

Rob lealany - President 

Sales: (321) 960-4001 
Email: Sales@Besco-Int.com 
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GORMAN REDLICH 

DIGITAL ANTENNA MONITOR 

e• 

MODEL CMR — Remote Controllable Digital Antenna Monitor — 2 Tower 

Price $3600 

Additonal Towers $200 Each 

' 

e Model CMR is a state of the art 
strument of unequalled accuracy and 
bility. With typical modulation. the 
Rs true ratio readout is a factor of 

0 more stable than instruments that 

easure normalized amplitude. With a 
5kc IF for the measuring circuit, this 
• r is ideal for diplexed arrays. 

• True Ratio reading. Non-Reference 
and Reference amplitudes are 

separately measured and divided 
electronically to give an accurate 
digital reading. 
• Stable, accurate phase reading 
with automatic phase sign. 
• Amplitude or True Ratio may be 
selected for measurement with 
fron: panel switch. 

• Dual Surge Protection. 

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

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

www.gorman-redlich.com 
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Of Hyperbands and Hams 
by the Wandering Engineer 

e don't talk often of the Hy-

perband or the role amateur radio 

plays in our profession. While 

many have tried, including me (it 

seems so easy) no one has ever adequately put 

words around why we often have such affection 

for a profession that — when laid out in black 

and white — really doesn't stack up to what the 

skill set might bring in rewards elsewhere. 

Broadcast engineers often stay in the 

profession for a lifetime. Maybe you are the 

kind whose heart flutters at night when cold 

bridging a tower and the field intensity meter 

brings in your co-channel acquaintances like 

a ton of bricks, messing up your null. Maybe 

you reminisce about the days when a car radio, 

console radio — or your "special" DC-30 MHz 

radio — brought in stations from places you 

may never visit. 

As a Ham, you may have discovered the Hy-

perband while playing with 160-meter receive 

antennas. The 1610-1700 kHz Hyperband is 

next door to the 1800-2000 MHz Ham band. In 

Ham vernacular, 160-meters is the "gentleman's 

band" or "top band" for all those romantic 

radio reasons. It's the place where a guy or 

gal with desire to restore a legacy AM rig can 

legally use it. Practically, it is Ham radio's only 

medium wave allocation (5W EIRP at 472-479 

kHz hardly counts). 

Before the AM birth control era, IBOC, nar-

row IFs and switching power supplies, listening 

to AM radio was a different experience. When 

250 W was big, before there were clear channel 

blasters, it was really different. The Hyperband 

is the edge of the observable radio universe, 

Radio Ahead 
— Digital AM & FM 

On the road to HD Radio broadcasting? 

Nautel has you COVERED. 

nautel.com/HDraduo nautei 

where you can look back to that 

smidgeon of time after the big 

bang of radio where there are 

only a half-dozen tiny transmit-

ters on any given frequency at 

night. 

There are very few directional 

antennas or IBOC signals in the 

Hyperband. With a quiet antenna 

and a good radio in a good loca-

tion you can hear a noise floor 

that's close to nature's — some-

thing that is impossible within 

550-1600 kHz. Want a radio 

challenge? See if you can log each 

of the seven or so stations on 

each 10 kHz channel. 

Hams are just broadcast engi-

neers who still wonder wide-

eyed at what less power than 

a hairdryer can do. It's easy to 

slip across the 100 kHz gap that 

separates the broadcast engineer 

who isn't a Ham from the Ham 

who isn't a broadcast engineer. If 

you think it's the size of the toys, 

keep in mind that either side of 

the gap it is 1 kW and the Ham 

actually has more antenna options and Single 

Side Band. 

All our lives in this profession, it's been 

about staying ahead of the technology curve 

and never looking back. The first with a 

computer, editor, solid state rig.., the first with 

every new toy. Every now and again, it's good 

to turn away from the ever steepening learning 

curve and look back at what made this career 

fun. Most of us have a radio that has become 

an ornament, a trophy. Some of us built "all-

American-five" tube derivative kits that Heath 

and Allied Knight-Kit sold. Others built or 

bought solid state versions of the same when 

we wanted to know all about electrons and hear 

what all was out there. Every now and again, 

blow out the dust, replace a cap or tube and 

light her up. 

As nighttime falls, the Hyperband comes to life. 

It used to be all about "arts and education!' 

Our current concentration on STEM — sci-

ence, technology, engineering and math — isn't 

a bad thing, but at the expense of art, it's a 

more barren life and career. As I stand out here 

on a crisp cold night, the Milky Way and the 

meter light on my FIM all that can be seen, I've 

decided I don't feel at all guilty or embarrassed 

about slipping away from taking that monitor-

ing point reading into the Hyperband where a 

thousand watts a thousand miles away bounces 

the meter wildly. 

There is still radio magic out there. O 

The Wandering Engineer is an industry stalwart 
who has been in broadcasting since the days of 
Marconi and Tesla. He gives his thoughts on the 
current state of broadcast engineering and the 
broadcast engineer 
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NEW fur NAB 201E 

Simple-IP 
A o IP fore 

DANTE AolP networking 

A World Standard! 

8 in 8 out mono (4 in 4 out stereo) 

Analog or AES3 digital models 

Not an IP Console 

Works with your current studios 

Replaces cable and punch blocks 

Compatible with IOUs of products 

Uses off the shelf Switches 

1RLI rack mount cabinet 

Super high performance ! 

Simple-IP is a one rack unit AolP box 

with 8 mono inputs and 8 outputs ( or 4 

by 4 stereo pairs). Available ¡in 2 modes: 

analog E AES digital. Uses standard off 

the shelf ethernet ' switches' for con-

nectivity. And uses the world standard 

DANTE ethernet AolP protocol. 

Simple-IP is plug and play with CAT5e 

wiring to all balanced Arrakis ARC or 

MARC series analog consoles, and idteal 

for Arrakis X- mixer digital consoles. 

Simple-IP solves wiring problems in 

'old and naw facilities alike. 

s 999 

very one 

Come see us at 
NAB Booth N2835 

Using the world standard DANTE 

ethernet audio protocol, Arrakis has 

built the first cost effective ethernet 

audio networking solution for the 

average radio broadcaster ( and pro-

fessional AV installer). It replaces the 

multipair cables and punch blocks that 

link radio studios with a single CAT5e 

ethernet cable. The base product, with 

4 stereo inputs and 4 stereo outputs 

(analog E digital models), is the per-

fect size for the average studio and 

costs only $ 999 list price. Put one in 

each studio and one or more in your 

equipment room, then run CAT5e 

ethernet cable and your station's 

audio routing is DONE! Need more 

ins/outs now or later, then just add 

another box in the studio without add-

ing any new wiring. Need to change 

what audio is connected to where? No 

more punch blocks to play with. Just a 

few mouse clicks on the easy to use 

'DANTE Controller' software and you 

are done. 

www.arrakis-systems.corn 0_481.0730 
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Enables Advanced Advanced Inter-Studio Communications 
Over Inexpensive IP Radio Connections 

Network EDGE is designed specifically as a translator to enable 

intelligent bi-directional multi-channel communication between 

high-quality, low-latency studio networks such as WheatNet-IP 

and low-bandwidth STL connectivity options such as very low 

cost third-party IP wireless radios. 

When used within the WheatNet-IP system, with a Network 

EDGE at one end and a BLADE at the other, the result is a 

world of possibilities based on BLADE I/O functionality such 

as silence detection, clip player, logic for automation, mixing, 

processor control, and so much more. 

NETWORK 

EDGE 
COST EFFECTIVE TRANSMISSION + INTELLIGENT NETWORKING = SMARTER STLS, REMOTES, LINKS & MORE 

MAKING THE ABSOLUTE BEST IN RADIO FOR OVER 35 YEARS 

BROADCAST AUDIO PERFECTIONISTS° 

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




