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AUDI OARTS N ET is the EAsy way to interface your D-75N digital consoles! And
because D-75Ns are also standalone designs each studio can operate INDEPENDENTLY, relying on the
network only to share resources. And by EASY interface we MEAN it—you don‘t have to be a software
guru or IT professional to get up and running—and STAY running! And because it's AUDIOARTS, you
can rest assured it’ll be reliable and preserve your budget. TAKE ADVANTAGE of WHEATSTONE's
extensive expertise in DIGITAL TECHNOLOGY!
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Harris is your end-to-end radio solution provider.
AM/FM Analog or HD Radio™ @ Audio Consoles ® Broadcast Studios
High Power AM ® Systems and Service ® Intraplex Transport

HD Radio™ is a trademark of IBiquity Digitai Corporation

Harris PR&E NetWave console with optional networking.
Available in 8-16-24 channel frames, all with fully

modular construction.

2X1000, 1 kW tri-mode FM/FM-HD
or digital only transmitter. FM
transmitters available from 250 W
to 70 kW, in analog or HD Radio.

Destiny 3DX-50,

50 kW medium wave
direct digital drive high
efficiency, high reliability
AM transmitter. AM
transmitters from 1 kW

to 2 megawatts, all fully
le with HD Radio.

FlexStar HDx exciter-the gold-sta

for FM and FM-HD exciters, featuring
RTAC (Real Time Adaptive Correction for
best mask compliance) and Exgine, the
latest iBiquity platform in HD Radio.

Imagine Harris transmitters...
combined with legendary Orban audio processing.

PSSy . OPTIMOD 9400-AM Digital

No-compromise, independent, multiband processing
for analog AM and digital radio—in one box!

For over 20 years, OPTIMOD-AM has dominated the sound
of major-market AM radio. Orban’s new 9400 offers even
better analog AM processing, while its unified analog and digital
design substantially reduces costs compared to a two-box configuration.

orban crl

/www.orban.com

Contact Harris at 800-622-0022 or email autoconfirm@harris.com

’?R’s" assuredcommunications” www.harris.com
Government Systems « RF Comm <« Broadcast « Microwave
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*Verizon, Cingular and Sprint now offer broadband IP cell phones you can
plug into a Tieline codec and deliver reliable, broadcast quality remotes
from wherever you're standing

The first time out with the Tieline was
a brilliantly simple experience for
everyone involved. For lack of a

better phrase, the codec just worked. W

-Christian Vang Chief Engineer
Clear Channel St. Louis

Read the full story and get
a FREE IP demo www.tieline.com/ip

800-950-0750

TI I ] ® "
eline.’ 4
“Verizon, Cingutar and Sprint are trademarks

W www.tiellne.com of their respective corporations
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Accredited Houston PPM Moves Forward

The Media Rating Council has accredited the Portable People Meter radio ratings data in Houston, a
now Arbitron will meet with ratings survey users to defermine an electronic schedule
Quantegy to Discontinue Various Magnetic Tape Products © . : A -
No more GP9, 400 series, 600 series, ADAT, DAT and DAU tape from Quantegy, which leaves Nether. -
lands-based RMG, the manutacturer of Emtec tape products, as the sole provider. : ’
Public Radio Engineers Seek Award Nominations |
The Association of Public Radio Engineers will present the first annucl Engineering Achievement Award !
at NAB2007 |
Jeff Keith Joins Wheatstone Team |
Keith will head the Vorsis audio processing design depariment. He was previously employed by Telos and Omnia for the
past seven years.
RCS and Prophet Systems to Merge
The two Clear Channel technology units become RCS. Philippe Generali, president of RCS will lead the
combined company.
FCC Extends Comment Window for Birds and Towers Rulemaking
The new deadlines o file comments and reply comments on the Notice of Proposed Rulemaking about migratory habits of
certain birds (WT Docket No. 03-187) are April 23, 2007
and May 23, 2007
o o _ _
Find the mic BE to Host HD Radio Seminar at NAB2007
° The seminar will be held ot the Las Vegas Convention Center
and WIn! on Saturday, April 14 from 2 p.m. to 4 p.m
Tell us where you think the mic icon is placed on —. g1 o
this issue’s cover and you could win a Heil mic E i I ;‘
courtesy of Transaudjq Group. ’ lt( : ( :a tu r( :S
We'll award a different I = e _— =
fh Vo P L Every Issue Posted Online |
: WI;” Everything you read in Radio magazine is available online I
4 and you can find it by issue, by subject or with our
i g - search engine.
\\ W - This month Online Extra
R P enter to win a Look for the Online Extra notes in every issue to lead you fo
= = Heil Sound PR-30. more indepth information
Enter by March 10. Currents Online
Send your entry to We update all the news of the radio industry throughout the
day every day. o

radio@prismb2b.com {
Include your nome, mailing address and phone number. RSS Feeds and More o
Customize all the content from the Radio magazine ]

it website and read it through your favorite RSS reader, J
BROADCASTING
\\l

: : More E-mail Newsletters
www.transaudlogroup.( om Digital Radio Update comes to you twice a month with

No purchase necessary. all the news about IBOC, satellite and more. Also look 1o the
For complete rules, go to beradio.com NAB Insider in March and April to get the latest info to help
| you prepare for NAB2007
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This man could use a vacation.
Take advantage of his obsession with the New VLZ3s.

We didn't think we could improve on the origina! VLZ mixers... at first. "hen ar over-
achieving engineer decided to try it. First he made a more musical 3-band EQ.Then

he came up with the new XDR2 mic preamp, one with more consistent frequency
response across the entire gain range. We figured that was it. Didn’t hezr from him

for awhile.Ther he turst in showing how his new summing bus lets yod add more
signals together without running into clipping. OK, OK we thought. Giv= it a rest! But he
couldn't be stopped. He started doing things like rounding off corners,building a clever
handle right into the mixer...he even made the silkscreening on it EAS ER TO READ.

It got so out-of-hand, our HR department adised us to make him take some time off.
So we did. But not before we put all of his improvaments into the new /L.Z3 mixers.

Learn more about this OCD-driven triumph at: www.mackie.com/viz3

NEW XDR2 MIC PREAMPS
Our naw mic pres are quieter
than ever, and with even higher

headroom. Oh, and there's a good
E 60dB of gain range, too.

FULL BANDWICTH

Across the entire freqency range of a
VLZ3 you’ll experience an amazingly
low noise floor, eversat excessively
high output levels.

MORE CHANNELS 1 ,,.7 MORE MUSICA_EQ
BEFORE CLIPPING / Musizal EQ isn't new to Mackie, but

Taking advantage of “negative P with our new EQ the three bards work
gain summing,” our new "::— i better independenty of each other,
summing bus lets you mix N}%‘ giving you more overall conzrol.

more signals together while S
maintaining optimum audio.

1642-YL1I3

i402-YLZ3
1604-VLI3

1202-VL1I3

\ “ Z MNACKIE.
\\4 ) www.mackie.com/viz3
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The; consumer Vie;w
| of digital media

saw lots of digital TVs, home aoppliances, computers, gaming systems,
cell phones, robots and other technologies in addition to the radio-related
devices | sought.

Set adrift in the sea of gadgets and gizmos, my main quest was to gauge the
presence of HD Radio at the convention. | was not sure what to expect, especially
given the lackluster showing of HD Radio at previous conventions.

Lost year | had to search for any trace of HD Radio. It was there, but in
many cases, the HD Radio receiver being shown was tucked into a corner of
an exhibitor’s booth and no one could fell me
anything about it.

This yeor, | started at the Ibiquity booth and
found a card listing all the exhibitors that had
something related to HD Radio on display. This
was an encouraging start. Ibiquity also had two
large displays of HD Radio receivers in its booth,
although some of them were not working.

When | visited the exhibitors with HD Radio
displays | found that many of them had signs,
flyers and obvious visual displays for HD Radio,
and the booth staff actually knew something
about the technology. It seems that HD Radio
has finally arrived. There were even products
that were showing more than just a basic radio
receiver, such as the Visteon HD Jump and
Delphi’s demo of the recording capability of an
HD Radio receiver.

There was one session that detailed the current
standings of HD Radio and satellite radio. Both
sides of the delivery systems were presented by
the panelists, although the satellite side certainly
pressed its marketing hype more strongly than Bob
Struble and Peter Ferrara did on the HD Radio
side. At one point, Struble said that within 10
years, all radio receivers will have HD Radio,
XM and Sirius capability builkin. ¥l odd that |
believe that Wi-max and other to-be-developed
systems will be included as well.

At another point, Peter Ferrara noted that the
consumer does not have to make a conscious
effort to buy an HD Radio receiver; it's just built

Ioﬁended the Consumer Electronics Show at the beginning of January. |

in. That's not true for every radio receiver today,
but like | said in lost month's Viewpoint, it is the
step that will make HD Radio succeed

HD Radio was visible in about 20 booths. This
sounds like a good showing, but remember that
there are about 2,700 exhibitors at the conven-
tion. While the HD Radio showing was good,
it was still buried among the endless displays of
other technologies.

Noaturally, satellite radio continues to hold @
large presence.

And everywhere [ looked | saw something that
interfaced or related to some type of media player,
if nct specifically the Ipod or the new Microsoft
Zune. GCranted, media players have evolved
beyond simply providing an audio stream, buttheir
prime use still appears to be audio-based

| also saw a lot of computer networking products
and several IP audio stream players —which is just
a fancy name for an iP radio. Two IP radios | saw
were the Com One Phoenix and the Cambridge
Consultants lona. While devices that can play an
IP stream from an Ethernet connection have existed
for some time, such as the Roku Soundbridge,
the Phoenix and lona are Wii receivers. They
have bridged the gap between IP delivery ond
a wireless connection. I's obvious that radio is
not the leading technology anymore.

Even the exhibitors with an HD Radio inferest
are developing other technologies, such as the
ability to connect a media player, play MP3
{and other formats) files, and attach USB storage
devices. These are all aimed at other methods
of delivering an audio stream to the listener. HD
Radio may have arrived, but it's still o small part
of the consumer experience.

8 February 2007
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€J Radio Free Asia—Live from
the Himadalayas
/ i

€ Live from 37,000 Feet—No
kidding—Live Broadcast from

a Lufthansa flight!

“The results [with ACCESS] were especially
reliable considering that Dharamsala has

one of most “problematic” Intemet e

infrastructuras that we have come across.” = | 'il I;E*

-David Baden, Chief Technology : [ g e

Officer Racio Free Asia g B']ST -m -

Ski Mountain Remote

o FY ] "
“ACCESS was used on the aii exclusively
for JAMN®45 o this one. It was all over
EVDO with a tremendous amount of
activa cell phones in the area. The
ACCESS was connected to the Verzon
wirelass Broadoand...

... successfully aired his three hour talk
show from a commercial airplane [using
ACCESS] at 37,000 feet on a regularly
scheduled flight between Frankfurt,
Germany and New York, US.

This picture, really demonstratas what
ACCESS is about. This product truly has the
ability to c it the wires.

Put Comrex On The Line.

Toll Free: 800-237-1776 » www.comrex.com + e-mail: info@comrex.com ‘t\mnnv
19 Pine Road, Devens, MA 01434 USA - Tel: (978) 784-1776 » Fax: (978) 7841717 WUl EA
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wireless delivery
alternatives

By Kevin McNamara,
CNE

he proliferation of wireless access in our country will soon reach a point
of surpassing wireline delivery. Many people have cancelled their plain
old telephone service and now exclusively use wireless mobile phones.

Wireless hotspots are popping up everywhere; in fact, many of these are provided
free of charge in stores, restaurants and other public areas.

The fact is that wireless delivery platforms are becoming faster, more relicble
and cover a greater range than anyone would have imagined only a few
years ago. Along with the improved performance, the cost to deploy these
systems has fallen into the range where most people can afford to convert.

For broadcasters, these alternatives can be
applied to a wide range of program and data
transmission applications.

wi-fi

Wii is defined as the IEEE 802.1 1x standard.
It was firstintroduced by Lucentand NCRin 1991
The first standards for 802.11a and 802.11b
were ratified in 1999. The “a” version operates
inthe allocated 5GHz spectrum and provides data
rates up fo 54Mb/s, while the "b" version uses
the 2.4GHz spectrum and delivers a maximum
1TMb/s. In 2003, the enhanced 802.11g
standard improved the performance of 802.11b,
permitting increased data throughput to 54Mb/s
on the 2.4GHz spectrum. The ranges on all of
these versions were specified to a maximum of
30 meters.

The 802.11n standard is currently being
drofted. It defines o method to dramatically
increase the performance of all previous 802.11
versions. Data rates are increased to a maxi-
mum of 540Mb/s and the range increases up
to 125 meters {line of site outdoors). Several
other versions of the 802.11 standard are cur-
rently with various working groups. These new
versions will provide additional features such as
extended range, interoperability with cell phone
technologies and even a specification to support
using Wifi in a mobile environment.

Wi-max

Perhaps the most exciting technology for broad-
cast applications is called Wirmax, which is an
acronym for Worldwide Interoperability for Mi-
crowave Access. The IEEE standard designation
is 802.16x. This technology, while compatible
with 802.1 1x equipment, is designed to deliver
high-speed broadband coverage over ¢ wide
areq, or to provide lastmile coverage to areas
not served by wireline carriers.

Wimax requires significantly more bandwidth
and power than Witi, which means that Wi-max
needs to operate in other spectrum than that
allocated for 802.11x.  The current Wimax
specification (802. 1 6e) does not specify particular
frequencies where it will operate; rather, it speci-
fies a large range of frequencies (about 2GHz
to 60GHz). The lower frequencies are intended
to support a mobile network, similar to that of a
typical wireless telephone carrier.

| think Wi-max will have some interesting ap-
plications in o broadcast environment, perhaps
as o replacement to the station’s RPU system or
even an STL link. It should be possible that a
single Wi-max system deployed on a multistation
transmitter facility could more than support the
needs of every station using the site.

To expand this concept, consider that the same
systemn might also supportremote broadcasts, includ-
ing two-way communications with the studio.

Mobile data networks

Most wireless telephone carriers offer some
form of dedicoted data delivery. Current third-
generation (3G) wireless networks can use either
of two systems—CDMA 2000 or UMTS. The
current CDMA2000 version, called 1X EV-DO
(Evolution-Data Optimized), can provide 154kb/s
uplink and 2.5Mb/s downlink rates.

10
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“The South has a lot
of ‘favorites” including
barbeque, football and
great hospitality. I'm adding
Logitek to my list”

"Logitek was the solution for our consolidation in Birmingham. We wanted a
system that was flexible and reliable. The most flexible systems are based on
router technology, and after looking at the choices, | picked Logitek. Logitek lets
me makes changes fast and seamlessly. It manages my satellite feeds, 'talks’
extensively to my Prophet system and lets me add sources and outputs without
ever changing a wire connection. My operators love the ability to get any source
anywhere, too.

"When we built this facility we had four FM's and an AM. Suddenly, | had four
additional HD streams to incorporate into the system. Logitek let me add the
additional stations with a minimum of frustration

"Logitek may not be as high on my list as great barbeque, but it gets my vote
for a great audio platform.”

Bob Newberry
Market Engineering Manager
Clear Channel - Birmingham

amED GESE BEGS Logitek Console Router Systems, with the versatile Audio Engine at their core,
LS Lt - - - . . . - -

can handle all of your audio connections, mixing and distribution.

Call today to schedule a demo, or visit

our website for more information.

ERNal cHAR BNEB
_—

SEEER ER AN NI AN

Console Router Systems

Logitek Electronic Systems, Inc. 713.664.4470 info@logitekaudio.com
5622 Edgemoor ® Houston, TX 77081 1.800.231.5870 www.logitekaudio.com

© 2006 Logitek Electronic Systems, Inc.
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The Universal Mobile Telecommunications  on these new network technologies, perhaps
System [UMTS) is the successor to the second  allowing o laptop to become a complete
generation GSM systems. Typically, UMTS uses  portable studio.
the Wideband Code Division Multiple Access
(W-CDMA] interface to provide mobile data  RSS
services with rates currently available to 3.6Mb/s While not a wireless technology Really Simple
in the downlink. Syndication (RSS) is considered a Webfeed

You con see that the performance ofthe currently  format intended to deliver stored or reaMime
available mobile data networks can deliverdata  feeds to enabled Web browsers or delivered to
rates for below that of Wi-max, which is why  an externol MP3 device. The content can be o
companies see a significant market for higher-  newsfeed, podcast or blog and could take the
speed data options and have bid billions of  form of text, audio or video broadcast. When
dollars for the rights of the frequencies infended = combined with existing and emerging wireless

for the advanced wireless services. delivery methods, RSS will take on an increasing
In the future, wireless mobile telephone car-  role in the broodcasting of information and other

riers will implement the fourth-generation (4G)  program content.

technologies that will be primarily based on the As a broadcaster, you should be thinking of new

internet Protocol {IP), which will allow it to work  ways to exploit these technologies to enhonce

with a number of existing and emerging technolo-  the listener experience, open new opportunities

gies such as Wifi and Wimox. The predicted  for revenue generation and perhaps save some
data rates for 4G networks could be in excess of  money in the process.

1Gb/s and permit seamless rooming between  yeNama= s president of Applied Wireless, Cape
different networks/technologies. Coral FL.

Equipment for remote broadcasting featuring
wireless mobile dato radios has been available
for o few years. | am sure we will see excit-
ing new remote applications that capitalize

Outstanding design - Yellowtec's new product -~ "ﬂ‘,'
. line for positioning microphones and monitors. [ L g
?{_ g mika integrates simple and elegant appearance with il g | :E‘r %
< - heavy duty performance. Combining mic and monitor ]
- -y mounts into one modular system, mlka helps you restore
| order to your desktop area. z YE LLOW-PEF }
Heinrich-Hertz-St_rasse' 13
Visit our website for US distribution. 40789 Monheim, Germ
W EE . = . y Phone +49-2173-967 315

e-mail: info@yellowtec.com
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SANITIZED FOR YOUR PROTECTION

SOME WORDS SHOULD BE OBSCENE AND NOT HEARD

] PANC VAR FOR

SAFE

WAIT
AND EXI7

REBUID

Eventide Broadcast Delays are desigred to keep profanity off
your air, and angry listerers, embarrassec advertisers, and
the FCC off your back. Ve invenzed the okscenity delay and
have a solution for stations large anc smal that provédes up
to 80 seconds of the highest juality revenue and lcense-
protecting delay.

Our new HD compatible BD600 24-btdelay, comes standard
with AES/EBU, and provides up to 8¢ seccnds of memory —
twice as much as other delays. The-e a-e fully ad ustable
Delay and Dump functions, and a 3neeze function wnich
“edits” audio entering th2 dzlay, allowing the host to sneeze,
cough, or make a short comment wi*hout Jeing heasd on air.

The BD60O offers two diferant metheds of delay buidup and

SVENTIDE 30600 BROADCAST DELAY

RAMP 1O

Eventide

L

ZERO

reduction: Eventide’s catch-up and catch-down system,
and an exclusive fast-entry-and-exit feazure which allows
starting a broadcast with the delay alreadv built up to a safe
amount and ending it with a rapid reduction of delay.

For HD, the BD600 offers MicroPrecision Delay™ mode
whizh allows up to 10 seconds of delay to be adjusted in
real time in 100 nanosecond increments This is useful for
synzhronizing analog and digital signals while on-air, without
aucible artifacts, to maintain a seamless user experience.

Whatever your size, whatever your forma:, you can’t expect
to protect the integrity of your air and the foundation of your
business without an Eventide Broadcast Delay in your rack.

E=entide s a registe-edtrademark and MicroPrecision Delay is a trademark of Eventide Inc ©2005 Eventide Inc.
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More on AM and FM allocation \
fole: chtafige s i (o

1

n November the FCC adopted rules to change the way in which it authorizes
changes to the community of license of AM and FM stations. FCC Update
covered the major elements of the new rules in the January issue of Radio

magazine. Here are some clarifications of the matters previously covered as
well as some new insights into the FCC's order.

First, as previously reported, the commission will permit the submission of minor
modification applications by AM and FM licensees [commercial and noncommer-
cial dlike) seeking to change their community of license as long as the proposed
daytime facilities are mutually exclusive with the station’s presently authorized

doytime facilities. Such applications can be filed
once the rules have become effective. The effective
date of the new rules is Jan. 19, 2007.

Making the change

When o minor change application proposes
a change in community of license, the applicant
must provide a detailed exhibit demonstrating that
the change in the community of license will result
in a preferential arrangement of allotments, and
that there will be a “net service benefit” under

Dateline

Radio stations in Texas must file their biennial ownership
reports on or before April 2, 2007.
Also on April 2, radio stations in Delaware, Indiana,

Kentucky, Pennsylvania, Tennessee and Texas must place
their 2007 EEE reports in their public files and place them
on their websites.

All radio stations must place their first quarter issues and
programs lists in their public files by April 10.

the commission’s well-established policies on al-
lotment priorities. The commission is planning to
issue a new Form 301 that will provide o format
for submitting such information, but o new Form
340 for noncommercial applicants will not be
adopted until later.

The applicant will need to demonstrate that
the proposed city is a community for allotment
purposes. A demonstration of “community-ness”
typically includes showing that the community is
recognized in the U.S. Census [even if only as
a “census-designated place”), that it has its own
government, post office, public services ond that
itincludes businesses and other institutions usually

found in communities.

Further, the commission is still insisting that o
proposed change in community of license can-
not result in the removal of @ community’s sole
operating local service unless the proponent can
demonstrate o compelling public inferest benefit
for such @ move.

On the AM side

Any AM licensee that received ifs license through
the comparative process in an auction window
will have to include, in any change of community
of license application, a showing that the city it is
moving to would have also been the dispositive
choice among the mutually exclusive parties.

Finally, the commission will require that notice of
any requested change in community of license first
be published in the Federal Register. The Media
Bureau will then be prohibited from processing the
application for at least 60 days thereafter.

Inlight of these changes, the commission deleted
the FM Table of Allotments from the rules, and,
instead, will maintain a list of vacant allotments
on its website. Parties will still be required to file
petitions for rulemaking to propose new droprin
allotments, but all other technical parameters will
be maintained in the commission’s Consolidated
Dato Base Search system. The commission will
also now permit petitions to be filed through ifs
electronic filing system.

A flood of minor modification applications
was expected on Jan. 19, the effective date of
the new rules. A number of those applications
will conflict with simulianeously filed proposals.
But the commission previously has decided that
mutual exclusivity among minor change opplicar
tions are not to be resolved through auctions,
but will instead be resolved through voluntary
technical omendments. Should a large number
of unresolved conflicts occur, the reconsideration
process {leading fo possible auctions) may be used
to change the rules so as to permit resolution of
such conflicts.

Martin Is a past president of the Federal Communica-
tions Bar Association and a member of Fletcher, Heald
& Hildreth, Arington, VA. E-mail martin@fhhlaw.com.
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WE BUILD COMPLETE FULLY
OPERATIONAL RADIO STUDIOS
(INCLUDING THE FURNITURE) FOR...

BROADCAST RADIO * INTERNET RADIO ¢ SATELLITE RADIO
EDUCATION » BUSINESS « HOME

CHECK OUT SOME OF OUR ACCOMPLISHMENTS!

* Our ECS Studio was selected by the Nevada Broadcasters Association
for their Headquarters' Radio Studio.
Nevada is the FIRST State to have a Radio Studio WITHIN
its Broadcasters Association!

« An ECS Studio is installed at the Whitman-Hanson Reagional High School
near Boston, MA.

i e
EFRON OFFERS SAME-DAY
STUDIO SETUP!

Order dzlivered by 8am, you could
be on the air by noon!

Save time and money with our
PATENTED TECHNOLOGY.

IDEAL FOR SCHOOLS AND
UNIVERSITIES!

-

Call to schedule a personalized meeting with
the Efron Crew at NAB Eooth #N9911 and
learn more about the ECS Studio

Pre-NAB2007 Sale: Place an order for an
ECS Studio prior to the start of NAB2007
and receive a 15% discount on the price.

Please come visit
us at Booth #N9911

EFRON

COMPUTERIZED STUDIOS, LLC

8275 South Eastern Avenue, Suite 200
Las Vegas, Nevada ® 702-938-0475

info@efronstudios.com
www.efronstudios.com




t's time to design a facility. You need to route and control
audio and its related control functions. Today you're faced
with a choice: stand-alone consoles or an audio network.
it isn’t the point of this article to review how radio studios
were designed and organized in the old days, but it will be in-
structional to go over those techniques briefly so that the benefits
of newer technology are more clear and evident.

It used to be that you would first decide how many studios were
needed on a per-station basis. Typically the answer would be
one on-air studio, one production studio, and perhaps another
combination studio that could be used as a backup for the on-air
room and for less complex commercial production features (such
as dubbing agency spots and adding tags). If you had “n” radio
stations, you usually just multiplied the number of studios by “n”
to get the final studio count.

Based on the studio requirements, you picked a console of the
appropriate size.

Typically a production console was more suited to that function.
Often they were larger, with more inputs, more output buses and
so on. All the equipment that was needed for the particular stu-
dio was located in that particular studio —everything from tape
machines to CD players to DAT machines to DAWSs.

Invariably there was rack space somewhere in the facility that
was effectively a terminal for all the studio programs, and likewise
a jumping off point to the transmitter site.

After the Telecommunications Act of 1996, more and more
radio stations were crammed in to the same space; and for this
reason, more and more equipment was shared between stations
under the same roof. In the early 1990s ISDN codecs came in
to their own, and often landed in the terminal area racks so that
they could be shared. Because those codecs had to receive and
send audio, sharing them between stations required complex
audio switching. Their inherent delay necessitated a mix-minus

feed, which complicated things even further. More and more
stations started taking satellite feeds for chunks of the day—and
those satellite receivers were typically located in the terminal
room racks as well.

As facilities grew larger with more stations, the old way of shar-
ing audio resources—such as using DAs and audio switches that
were either push buttons or relays —became more cumbersome.
New facility builds often included audio routing switchers that,
while expensive at the outset, simplified the construction and
later provided new levels of convenience and performance that
had not been obtained before.

But even with the “older” type of audio routers, radio stations
were pretty much built the same way: using a spoke and hub
topology. Any studio would be a mini hub with most of the equip-
ment needed on a daily basis located in it. The terminal rack
room would be the major hub with cable runs {spokes) going out
to all the various studios. The spokes would consist of fat mult-
pair cable that was expensive to buy. Each end of the spokes
typically terminated on blocks—many times the ubiquitous 66
blocks or something more modern such as ADC Icons or Krone
blocks. A large part of the labor going in to any facility build
was the installation of these cables and punching down both
ends. The design of a studio was typically to overbuild, because
the last thing you wanted to have happen was for all the spoke
(trunk) pairs to get used up. That was bad.

One of the final parts of the facility construction was the addition
of cross-connects to connect the various pieces of equipment to
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the trunks themseives, making everything talk. Making changes
later during the life of the facility involved literally moving wire
pairs or adding new ones so that equipment was physically
connected to where it needed to be.

Fast forward

The future is here and instead of building individual radio
stations we now consider what is known as an audio network.
This new term reflects not only the function, but the methodol-
ogy as well.

With the explosion in computer networking over the last 10
years, audio equipment manufacturers have taken notice of
the new ways in which information (whatever that information
consists of) is moved from one point to another, The most basic
change is that one pair of wires is no longer just assigned to one
static function. In the old days, one pair of wires might be used
to carry audio from a DA output that was assigned to a remote
broadcast fine to the on-air studio. With each pair of wires
performing only one static function, hundreds of pairs needed
to be purchased, installed and punched down.

In an audio network, one twisted pair can literally carry hundreds
of signals, whether they consist of digitally encoded audio, or
control or other ancillary data.

Because communication between nodes of an audio nefwork
is done in a digital format, CAT.5, CAT-5E, CAT-6 or even fiber
is used for the actual communication. This type of cable is
produced on a massive scale, unlike the fat audio cables that
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are still available. Consequently, the cost of this type of cable
is drastically less than that of fat audio cables. Another thing to
consider is that it is easy to find plenum-rated data cables, and
this simplifies the construction process as well. And if you need
to run AES3 audio signals, CAT-5 cable works well.

The addition of routers to a radio facility made more effective use
of many of the wire pairs that were originally installed —and the
coming of digital audio routers doubled that effiziency yet again
(after all, an AES data stream includes left and right channels).

Equipment manufacturers then saw the inherznt efficiency of
computer networking, and began looking at moving audio around
the radio station facility in a similar fashion via fast data streams
{in synchronous or non-synchronous modes). What is known as
the physical layer in the language of computer networking—the
cable types, the connectors and patch bays —cculd also be used
in the transmission of these high-speed data streams.

At least one manufacturer actually makes use of Ethernet to
move audio and control signals around. And the era of the
audio console might well be coming to a close because many
manufacturers now offer control surfaces that, while they look
like consoles, are simply human user interfaces for a remotely
located routing switcher.

Spoke and hub topology

The spoke and hub remains the logical topology for an audio
network. It is one of the most basic methods of communication
between multiple locations. This method is used by airfines, the
post office, the phone company and many others.

Radio stations still need separate studios to carry out specific
functions, such as on-ajr and commercial production. Most sta-
tions have a rack room or some other location that is the heart
of the facility, as shown in Figure 1. This is where the audio
network hub (in the spoke and hub context} is located. Several
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Designing an audio network

Which would you rather
connect? Both can be used
to carry multiple signals.

manufacturers make use of a peerfo-peer variant on
the spoke and hub idea, by use of a device commonly
known as an audio engine. This is a device that handles
the crosspoint switching and other functions that would
heretofore have been accomplished in o router. A unit
such as this would be at the hub (in the spoke and hub
context) but also, in some cases, in
a sfudio. Most units such as this are
mainframes, and as such have I/O
cards to receive and send audio sig-
nals, in the analog or digital formats;
logic /O cards; DSP cards for audio
processing (including mixing); and
finally specific cards for communica-
tion with other audio engines {peers)
or peripherals {spokes) in the audio
network such as control surfaces.
Shared audio devices {such as a satel
lite receiver) located in a rack room
would connect to an audio engine
located in the same room

The stdios themselves still have
specific items that are needed locally
[such as a CD player, for example)
To avoid a wire run all the way
back to the master control room
audio {because after all, that was
part of the reason for the network,

right2) an audio 1/O device still needs to play the role
of interface between the audio network and the local
device itself. Some manufacturers make special |/O
devices and some simply specify that a stripped-down
version of an audio engine be located in the studio. In
some cases, an audio engine located in a studio has
specific plug-in cards that allow it to work in conjunction
with a control surface located in-studio, thus providing
all the necessary and familiar console functions. Each
audio engine, whether located in a studio, a rack room
or some other place, is o peer. Essentially they are all
functionally equivalent, and they commu