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LPEM Application Tally Surprises

Cost and complexity may have limited the number of filings

BY RANDY J. STINE

WASHINGTON — The low-pow-
er expansion of the FM dial will not
include as many stations as some LPFM
faithful had estimated. The FCC said
some 2.819 applications were filed in
the LPFM window, which closed in
November.

Some LPFM supporters had pre-
dicted upwards of 10,000 applications.
The typical cost for putting an LPFM on
the air — cited as $15,000 to $20.000
by some observers — could have been
a deterrent. Other observers believe
selt-filers may have been discouraged
because they felt they lacked the techni-
cal expertise needed to filec an LPFM
application.

Low-power FM stations, which
broadcast at a maximum of 100 watts
and typically reach seven to 10 mile
trom the antenna, must be licensed to
non-profit entities: they often are oper-
ated by community groups, schools and
churches.

There were 3.258 low-power FM
applications filed in the first window
in 2000-2001. according to FCC data.
Today there are approximately 800
licensed LPFMs.

The commission has begun process-
ing the new applications. It was expect-
ed to reject some because of errors:
it then is expected to begin issuing
construction permits soon after the first
of the year. That would be a “lightning-
fast pace for the FCC.” according to one
observer.

Texas was the state with the most
LPFM applications filed at 303, fol-
lowed by California and Florida with

283 and 276 respectively, according to
FCC data.

The FCC said it has identified
approximately 900 “technically accept-
able”™ LPFM applications that don’t con-
flict with others.

Christian Community Broadcasters
co-founder John Broomall is hoping
about 2,000 CPs eventually will be
granted once the mutually exclusive or

(continued on page 3
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LPFM

(continued from page 1)

“MX" applications are sorted. Two or
more pending applications are consid-
ered mutually exclusive if the grant of
one would effectively preclude the grant
of one or more of the others.

COMPLICATED PROCESS

The response to the much-anticipat-
ed, month-long window surprised some
proponents.

“Community groups are not experts
in FCC licensure, and it was not rea-
sonable to expect a complicated pro-
cess would be doable for many without
accessible help,” said Tracy Rosenberg,
executive director of San Francisco-
based Media Alliance, a non-profit that
advocates for democratic communica-
tions.

“I am sure 10,000 groups expressed
interest at some point in the window,
but there is a distance between express-
ing interest in the possibility of a low-
power station in your ncighborhood and
tollowing through with an engincering
study and a station plan.”

The Media Alliance assisted local
community groups in finding avail-
able frequencies, many across north-
ern California. For instance, it worked
with Alameda Community Radio on
its application for an LPFM to “replace
what [Alameda] sees as a huge deficit in
local news coverage,” Rosenberg said.

Several student groups at Brown Uni-
versity in Providence, R.I., and Reed
College in Portland, Ore., applied for
low-power FM stations with the help of
Media Alliance, according to Rosenberg.

Providing an “alternative voice” to
their communities is a theme often
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KDEE-LP is an award winning
African American cultural heritage
station near Sacramento, Califomia.

Previous 1 2 3 4 5 Nex

Now what?

Spark. and you can use o © igate infernet G
¥ you did e horTay Kor yout But dorst ges

WPROMETHEU S RADIO PROUSCT 4

FRECNG THE AIRWAVES FROM CORPORATT CONTROL

$tataon Support

Congratulations, you filed a low power FM application!

First off i you od not e an appihe allon or 2 iow power FM cense. 4 1s tighty undthety 1hat ivere will De anotesn
opporkawy 10 do 50 Bull You can sl De nvolvedt You can Support Znd conmecs wity folics who do apply on Rado

Press & Archives

Click o g vp

OR*ED

s B Just ‘he

what you appiled tor)

ciick 1o read more

stafion on the air Betore you can start Dusidng your skaon. e FOC must ward yau @ consiruchion permit (s 1s.

2013 Low Power FM Filing Window is Now CLOSED!

Of e process 0 get your
FCC Ammounces Exdension lo LPFM
FCC Announces Exension o LPFM
Appication Deadline

2013 Low Power FM Fiing Wingow

The Government Shutdown 13 Over

The home page of Prometheus Radio notes, ‘If you did not file an application for a
low-power FM license, it is highly unlikely that there will be another opportunity
to do so.’ Those who did file must wait for word on construction permits, it adds.

promoted by LPFM supporters. Michi
Bradley, founder of community radio
advocate REC Networks, said the
majority of her clients are faith-based,
and that the few secular organizations
she helped were proposing a commu-
nity radio service that is true to LPFM.

REC Networks found that many
potential LPFM filers feared the “whole
second adjacent waiver” process. The
Local Community Radio Act, signed
by President Obama in late 2010, autho-
rized the FCC to license additional low-
power FMs. In addition, it eliminated

BERNIE WISE: A memorial service is planned for Energy-Onix founder Bernie
Wise, on Jan. 25. He died in December at age 87. His son Jack said the busi-
ness Wise founded in 1987 will continue to operate.

In 1962, Wise also founded CCA Electronics, where he introduced the
grounded-grid transmitter to FM broadcasting. In recent years he was,
among other things, an advocate of spread-spectrum STLs and a critic of the
HD Radio system. In 2005, Energy-Onix installed an encoder built by Digital
Radio Express at WBUZ(FM) in Nashville to demonstrate the multicasting
ability of FMeXtra digital subcarrier technology.

Readers share memories of Wise on page 29.

LARRY ESTLACK: Michigan-based engineer Larry Estlack died of can-

cer in December; he was 64. He was technical director for the Michigan
Association of Broadcasters, a job he held since 2002; he was also the state’s
Emergency Alert System chairman for 21 years. Jacobs Media President
Fred Jacobs knew him well; they both began in radio by teaching in East
Lansing at Michigan State’s Telecommunications Department. Jacobs cailed
Estlack “one of those rare people who was a brilliant studio engineer” who
designed radio and TV studios all over Michigan. Jacobs says he learned
several things from Estlack including the importance of being profes-
sional, doing a job right, taking on interesting projects and helping others
grow. Funeral services are planned for Jan. 4.

third-adjacent channel LPFM spacing
requirements and allowed the com-
mission to create standards for waiv-
ing second-adjacent protection require-
ments.

“While REC and Prometheus tried
to make it a simpler process, there were
still a lot of requirements and things
you needed to know,” Bradley said.

Bradley also said that because the
FCC used the “zero population™ rule for
interference instead of a “de minimus
population™ rule, many organizations
were left out.

According to REC, the new second-
adjacent waiver policy allowed for a
small overlap area where an LPFM
station is predicted to interfere with
a full-power station operating on a
second-adjacent channel; however, the
LPFM applicant had to show that there
were no “potential listeners™ within that
overlap area.

FORT HOOO

Prometheus Radio Project, perhaps
the most visible LPFM advocacy group,
supported more than 1,000 entities
interested in applying for an LPFM
license, according to its website.

“These groups were very diverse
in nature, covering everything from
local music to cultural preservation to
workers’ rights,” said Sanjay Jolly, Pro-
metheus policy director.

For example, Prometheus worked
with the Media Mobilizing Project in
Philadelphia, which plans to broad-
cast in the interest of poor and work-
ing people. Meanwhile, the Fort Hood
Support network, another Prometheus

radioworld.com | RADIOWORLD

client, expects to use their station to
broadcast programming on veterans’
rights, peace activism and local music
in Fort Hood, Texas.

Prometheus, which builds and sup-
ports community radio stations, faulted
the FCC for “doing very little outreach™
to eligible organizations, Jolly said.
“Countless more organizations would
have loved to have applied for a radio
station, but didn’t know of the oppor-
tunity.”

FCC officials said that the agen-
cy created a dedicated webpage with
detailed information on LPFM rules,
an LPFM mailbox where potential fil-
ers could ask commission lawyers and
engineers questions and an improved
FM channel finder tool to search for
available channels. The agency also
held several webinars to help potential
filers with the process, according to an
FCC spokesman.

Jolly also said other organizations
“started the process too late” and were
not familiar with “filling out obscure
government forms.” But he said Pro-
metheus was happy to see “fewer bulk-
filers™ in this window, which also could
have contributed to the lower total.

Nexus Broadcast, a broadcast engi-
neering consulting and equipment man-
ufacturer, said the majority of appli-
cants it helped were based in larger
metropolitan areas; this likely was due
to the relaxed criteria for second-adja-
cent protection waivers, according to
the company.

“Southern states and rural applicants
were very low in comparison to the pre-
vious window,” said Nexus Broadcast
founder Leo Ashcraft.

“We helped large religious broad-
casters through multiple branches, for
example The Church of Christ, but most
were single churches and local charity
groups.”

Ashcraft said most applicants in this
window bring no prior experience with
broadcasting.

Broomall of Christian Community
Broadcasters hopes radio professionals
will step up and help their new brethren
get stations launched. “We are inviting
broadcasters and engineers nationally
to become local mentors for these new
broadcasters.”

His consulting firm is helping clients
with settlement agreements and devel-
oping equipment packages
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WRMI Beefs Up, Big Time

Radio Miami International picks up the large shortwave facility of former WYFR

Many international  broadcasters
have scaled back their shortwave opera-
tions. citing changes in consumer habits.
costs of operation and the revolutionary
changes brought by the Internet.

So I was interested to learn that the
former WYFR in Okeechobee. Fla..
described as the largest shortwave facil-
ity in the Western Hemisphere. would re-
open.as we reported at wywnw.radioworld.
comwyfr.

I reached out to several pcople
involved to learn more.

The first is Jeff White. general man:
ager of Radio Miami International.
which has bought the big station from
Family Radio and is moving program-
ming and call letters of shortwave sta-
tion WRMI from Miami to take advan-
tage of Okeechobee’s bigger. more pow-
erful signals.

Family Radio was co-founded by
Harold Camping. a prominent radio
evangelist known to many in the public
for his headline-making predictions of
Judgment Day. The organization had
shuttered WYFR carlier this year in an
apparent cost-cutting move. Camping
died in December.

White declined to discuss the pur-
chase details but said Family Radio had
been “very generous with us.” 1 asked
how his four staff in Miami would
be affected when WRMI's 50.000-watt

Wilkinson AMS0.000B transmitter was
turned off.

“Qur oftice in Miami will remain
open for the foreseeable future. In
Okecechobee. we will be employing at

Master control of WYFR, now WRMI, where all of the audio is distributed and
computers control transmitters, frequency and antenna changes.
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least two full-time engineers who have
worked with WYFR for nearly 30 years.
and probably several other part-time
engincers who also worked for WYFR
for many years before being laid off in
recent months.”

The Okeechobee facility has 13
transmitters. including a dozen 100
kW systems and one 50 kW. It uses
23 antennas that serve the Americas.
Europe and Africa. Quite a step up from
WRMI's 50 kW main signal.

White notes that since 1994, WRMI's
primary target areas have been latin
America and North America. “With the
Okeechobee facility. we will provide sig-
niticantly better coverage of these targets
due to the more sophisticated antennas
log periodics and double rhomboids with
higher gain — and due of course to the
higher-powered transmitters. And now
we will have the opportunity to broadcast
1o other parts of the world such as Europe
and Africa. which we have never been
able to do in a serious way before”

WRMI originates some of its own
programming. including “Viva Miami.”
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heard in English and Spanish: but most
of its airtime is sold 10 outside organi-
zations. Part of the sale agreement is
that the new station will provide Family
Radio airtime to transmit programming
to the Caribbean and South America.
Still. most content will be brought over
from existing WRMI.

“The station call letters will change
from WYFR 10 WRMI. and the new
facility will air essentially all of the
programming currently on WRMI's
transmitter site in Miami,” White said.
“This is a diverse mixture of political.
religious. musical and cultural program-
ming in English and Spanish. including
a number of DX programs intended
especially for shortwave listeners.

“We cxpect that two hours per day
will be Spanish-language programming
from Family Radio. About nine hours
per day will be English-language reli
gious programming from the Radio
Africa network operated by Pan Ameri-
can Broadcasting. based in Pleasanton,
Calif. In addition. we will make airtime
available to other organizations, includ-
ing religious organizations.”

White provided me with a historical
and technical overview of WYFR that |
recommend: I've posted it at firep://bit.
Iv/17J3i1Y. It explores the station his-
tory dating to the late 1920s and call
sign WIXAL. its growth based in New
England, its handoff to Family Radio.
and a lengthy period of transition to

(continued on page 6)
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WRMI

(continued from page 5)

Florida starting in 1977. It also gives
technical details about Okeechobee’s
high-level plate-modulated transmitters
and complex antenna arrays.

GATORS AND SCORPIONS

Jeff White told me he appreciated the
help of Dan Elyea, longtime WYFR sta-
tion engineering manager, now retired,
in the agreement.

“Dan presented us to Family Radio
Vice President Tom Evans. Tom and the
Family Radio board have given us their
confidence, and we will do our best to
keep this station going for many years to
come.” (Evans did not respond to ques-

tions I submitted to him for this story.)

So then I touched base with Elyea.
He told me he was present at both the
birth and demise of WYFR as it existed
under those call letters.

“Back in 1973, after serving with radio
station ELWA (medium-wave and short-
wave) near Monrovia, Liberia, 1 joined
the staff of Family Radio in preparation
for the upcoming purchase of WNYW
(later to take the call letters WYFR) in
Scituate, Mass.,” Elyea wrote me.

“At that time WNYW operated four
transmitters and nine reversible rhombic
antennas. The property was small, the
antennas were marginal; there was no
room for expansion. The management
of Family Radio located a rural prop-
erty in Okeechobee County, Fla., that
would address numerous shortcomings
of the Massachusetts site. In Scituate, |
served as chief operator for the station. In
October of 1976, I moved to Okeechobee
to represent engineering aspects during
the construction of the Florida site.”

When operations commenced from
Okeechobee, he was appointed engi-
neering manager.

Elyea told me that the site, approxi-
mately a mile square, is visited regularly
by tropical weather and lightning, while

lines were damaged
during a hurricane a few
years ago.

icing, another concern of many an engi-
neer, is not a factor.

Interference is another story.

“A large operation like WYFR draws
various complaints of interference,” he
wrote, “some legitimate; many not. For
a while we were plagued by calls from
fire and police departments regarding
interference to their walkie-talkie units.
These complaints were from out-of-state.

*“The comm equipment operated in the
VHF range — propagation would not sup-
port such a frequency from Okeechobee,
yet the complaints kept rolling in. After
doing some research, we discovered that
the units used an intermediate frequency
around 17.8 MHz. And the cases were
made of plastic. Our legitimate shortwave
transmission was going right through the
case and into the IF circuitry. Bad design.
Our solution was to declare a range of
those frequencies as off-limits for us
(based on the IF bandwidth of the units).”

Because Family Radio distributes
programming to many locations by sat-
ellite, he said, it’s easy to misidentify a
source of interference.

“One day in 2008, I got a call from
the FCC monitoring station in Vero
Beach, Fla. They felt that a potentially
interfering transmission was coming

Transmission lines running from the
transmitter building to some of the 23 antennas.

from WYFR. It was definitely Family
Radio programming. Turns out it was
a station in Germany that was carrying
Family Radio programming to India.
Several times, that same mode brought
puzzling accusations that were related
to other overseas relay sites.

“Twice FAA engineers descended on
our site with vans full of equipment,
attempting to identify interfering signals
(to aircraft) that they suspected to be
WYFR. Many hours of testing later, in
each case it was determined that it was
another site (once in West Palm Beach,
once in Pennsylvania) that was the actual
source of the interference.” Same pro-
gramming, but wrong location source.

You can tell Elyea loves the site. He
told me about the creatures that have
been seen there. Among them: anhingas,
doves, egrets, starlings, sand hill cranes,
eagles, hawks. burrowing owls, swifts,
quail, rabbits. turtles, ibis, gold silk
spiders, black widow spiders, jumping
spiders, scorpion, raccoons, armadillo,
opossum, foxes, snakes, skunks, alliga-
tors, feral pigs, deer and vultures.

He worked there until this summer,
when Family Radio shut the doors.

“The closing of WYFR disappointed
me greatly,” he reflected. “In many

Photo by Terry Elders
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ways my own life was poured into this
station for 40 years. Sort of a death-in-
the-family feeling. When the possibility
for the site to be brought back online by
Jeff opened up, I was delighted, and |
have been cooperating with Jeff in every
way that I can, to assist in making this
return to life a reality.”

‘BOLO INITIATIVES’

The buyer, Radio Miami Interna-
tional, was founded in 1989 by Jeff
White and the late Kiko Espinosa, its
chief engineer.

At first it broadcast via hired air-
time but went on the air with its own
FCC license in 1994. WRMI currently
has a corner reflector antenna beaming
160} degrees toward the Caribbean and

Latin America. A yagi-style log period-
ic antenna beaming 317 degrees toward
North America is currently not used.
Both of those likely will be scrapped.

White, a former radio news corre-
spondent, also has managed commercial
shortwave radio projects Radio Earth
in Curagao, Netherlands Antilles; and
Radio Discovery in Santo Domingo,
Dominican Republic. He is active in
the international shortwave communi-
ty, currently as secretary-treasurer of
the National Association of Shortwave
Broadcasters.

He called WYFR an important part
of the heritage of shortwave broadcast-
ing. He told me the decision to invest
in the facility “is an indication that we
believe that shortwave still has a bright
future. Things are indeed changing.
The major players on the shortwave
bands are changing. But that offers
new opportunities. And the shortwave
receivers and listeners are still there.
They have told us that. And they are
waiting for bold new programming ini-
tiatives, which will be a big challenge
for us and everyone else who remains
committed to shortwave broadcasting.”

Comment on this or any story. Email
to radioworld@nbmedia.com.
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NPR Labs Eyes Streaming Technology

Digital audio codecs, optimum bitrate studied for streaming

BY JOHN KEAN

What is the best digital audio codec, and what is the
optimum bitrate for Internet streaming? That was the
question posed by NPR Digital Media, which funded
an extensive study by NPR Labs to answer these ques-
tions impartially.

While the study was conducted for public radio, the
premise and conclusions may be helpful to commercial
broadcasters that stream audio as well.

The search for answers was more involved than one
might expect, and led to other related investigations,
such as the reliability of mobile wireless media, the
availability of decoders in consumer equipment and the
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Fig. 1: This is an example of a route from northern Virginia into Washington, with dots marked in green
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consistency of loudness from stream to stream. (This
last consideration will be the focus of a subsequent
article here.)

Internet streaming and related media, such as host
websites, mobile applications, digital car products,
social tools and API distribution, are the fastest-
growing outlets for public radio. At any given moment,
there are more than 37,000 average active sessions that
are listening to streams from public radio stations and
NPR; and that’s up 14 percent over last year.

Until recently, stations — and even NPR itself —
used a variety of codecs for streams and podcasts:
MP3, LAME, AAC, Ogg, etc., and even more choices
of bitrates, ranging from 24 kilobits-per-second to 160
kbps. Finding a common codec would provide a more
uniform quality for listeners and help ensure that the
services are uniformly available to listeners on a range
of playback equipment, such as smartphones, tablets.
WiFi “radios” and personal computers.

Digital audio codecs make Internet streaming
commercially feasible by vastly reducing the bitrate
required for the audio without noticeably reducing
the audio quality. Minimizing the bitrate has direct
benefits for the listeners, because lower stream bitrates:

» Start faster when a stream is selected, much like

a radio plays as soon as tuned in to a station;
*» Restart audio faster after a dropout occurs, and
» Save potential data charges for the listener.

Experience tells us that the flow of data in mobile
wireless networks is highly variable. Data capacity in a
geographic area can drop, even halt during peak usage
hours, and mobile handoff from cell to cell can inter-
rupt the flow of data. These variations can affect the
audio continuity in real-time streaming. We expected
that lower bitrates would improve reliability (due to
fewer dropouts) in mobile wireless networks.

To learn the relationship between data rate and reli-
ability, we built a computer logging system that could
record stream reliability from multiple smart phones
while traveling in a vehicle. Fig. | shows an example of
a route from northern Virginia into Washington, with
dots marked in green (service) and white (no service)

(continued on page 10)

Kneller to GeoBroadcast Solutions

He'll oversee ZoneCasting, MaxxCasting and RDS-related tech

Manufacturing partners for all
three systems are Harris Broadcast
and Jampro Antennas.

Kneller has had a long broad-
casting career, beginning as a board

BY LESLIE STIMSON

Hal Kneller has a new job as vice
president of global sales and business
development at GeoBroadcast Solutions.

Founder Chris Devine says Kneller
will oversee three initiatives that make
use of Kneller’s business development,
sales as well as marketing experience.

The first of the projects is ZoneCast-
ing, a GBS technology that allows a
station to geo-target listeners for deliv-
ery of “hyper-local” content using one
FM frequency network. ZoneCasting,
the company says, will permit an FM
station to break its coverage area into
zones to broadcast separate commercial
or other public service content like local
flood warnings, or news briefs within
those zones while minimizing on-chan-

nel interference. The company filed a
petition for rulemaking about a year and
a half ago at the FCC, as we’ve reported.
“The transmissions we set up are also
effective for filling in areas of a signal that
are challenged,” according to Devine.
The second project is MaxxCasting.
The concept is similar to ZoneCasting
but focuses on simulcasting FM content
to improve coverage. It can be deployed
under existing booster regulations.
MaxxCasting technology is more
effective than traditional booster technol-
ogies, the company says. Normally when
a station installs a booster, the chances
of successfully re-broadcasting the main
signal are diminished without significant
terrain shielding the main signal from
the booster or vice-versa.
GBS has developed a system of using

several low-to-the-ground
synchronous boosters that
take into consideration
issues like tower height,
spacing, timing and dis-
tance. The height and
power ratios are critical to
mitigating interference, either to the main
signal or to the booster, Devine said.

The third project Kneller is oversee-
ing is RDS-related; right now, they’re
calling it RDS/RBDS Digital ZoneCast-
ing for use both in and outside the U.S.
The information you'd want geo-targeted
is broadcast on 57 kHz. “The commis-
sion does not prohibit geo-targeting for
RDS, so we could set up a system for a
station so it could receive localized traf-
fic or an alert or advertising on your RDS
screen,” said Kneller.

| )

Hal Kneller

operator at WHCN(FM), Harford,
Conn., in 1965 while still in high
school.

He comes to GBS from Nau-
tel, where he was regional sales
manager for Europe, Russia, Israel
and Turkey from 2009 until June.
Previously, he was director of interna-
tional business development for iBiquity
Digital Corp.

He’s had two stints at Harris, the lat-
est from 2002 to 2008. His last title there
was senior manager, Radio Broadcast
Business Development. He also managed
public radio initiatives for the broadcast
transmission equipment manufacturer.

He’s also a station owner. Kneller and
his wife, Jan, own Heartland Broadcast-
ing Corp., a two-station FM group in
inland Florida.
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The new ROC console from Logitek

L e —— e, sommma,

The ROC is paired with the JetStream,
a powerful 128-channel networked avdio node.

Logitek

Networked Audio Systems

When Logitek introduced its first ROC console back in the 1990s, it marked a revolu-
tion in audio console design. One of the industry’s first router-based digital consoles,

the original ROC boasted simple wiring and access to multiple sources at each fader.

Over the years, the router-plus-console Networked Audio concept has become the
standard in console architecture. Although the original ROC was refired years ago,
Logitek has continued to develop systems for both TDM and AolP audio networking.
The new ROC takes the best of the original design and pairs it with the latest technol

ogy and styling.

Available in multiples of 6 faders (up to 24), the ROC is housed in an atiractive table
top enclosure. Durable Penny & Giles faders, OLED source indication and intuitive
controls make the ROC a natural for on-air, production rooms or even in temporary
studio setups. Two monitor feeds, front panel headphone connection and user-

assignable softkeys will please even your fussiest operators.

Call today or visit our website for more information.

Logitek Electronic Systems, Inc.
Phone: (713) 664-4470 | Toll Free: (800) 231-5870 | www.logitekaudio.com
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STREAMING CODECS

(continued from page 8)

for one stream. A chart indicates several
dropouts of varying duration along the
route.

We determined at what bitrate the
chosen codec must operate while pro-
viding high-performance audio:

* Reliability decreased at rates above

approximately 40 kbps, as shown
in the simplified graph of Fig. 2;

* At bitrates below approximately
40 kbps reliability tended not to
improve, probably because of RF
signal dropouts, cell handoff issues
and capacity shortages in high-use
areas during peak hours

The results indicated that a “sweet
spot” exists in the 40-50 kbps range,
where the stream reliability and com-
pressed audio quality is optimal.

SIX CODEC COMPARISONS
NPR Labs began testing with a com-
parison of six codecs by “well-informed
listeners.” The purpose of this pre-test
was to critically evaluate these codecs
and identify two that would be pre-
sented to consumers in a final round of
audio quality testing, where more time
could be given to detailed comparisons,
such as the impact of bitrate on per-
ceived quality. The first round tested:
*« MPEG-2 Layer 111 (“MP3”) —
the legacy codec from the early
1990s
* LAME — a free software encoder
compatible with MP3 playback
* AAC-LC (Low Complexity) —
successor to MP3, used by Apple
iTunes
High-Efficiency AAC (“HE-AAC”
or “AAC+") — adds spectral band
replication for quality similar to
AAC at lower bitrates
G.722.2 “‘AMR-WB+’) — an ITU
standard vocoder, enhanced for hi-fi
speech and music
Extended HE-AAC (“xHE-AAC”)
— combines an enhanced vocoder
with HE-AAC (including para-
metric stereo) that adapts to the
program signal

This test used high-quality head-
phones (Sennheiser HD-600) and listen-
ing was done in quiet environments. Four
women and seven men, all NPR staff or
associated with NPR affiliates, listened
to audio samples of all six codecs at a
time, in random orders, ranking each on
a sale of zero to 100. The preliminary
round of testing is summarized in Fig. 3.

With these listeners, all of the codecs
performed well at 96 kbps. For this
combined genre, the xHE-AAC was on
top, while LAME was at the bottom.
(HE-AAC was not included at this rate
as it exceeds the intended bitrate. At

NEWS
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Fig. 2: Reliability decreased at bitrates above approximately 40 kilobits per sec-
ond, as shown in this simplified graph.
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Fig. 3: The preliminary round of listening testing is summarized here.
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Fig. 4: To consider what xHE-AAC might do for listeners in the future, the con-

sumer test included both xHE-AAC (also known as the Universal Speech and Audio

Codec or ‘USAC’) and HE-AAC. The test results, summarized here, include MP3

and AAC-LC at 128 kbps, as high references, and MP3 at 16 and 24 kbps as a low

reference.
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this high rate, its performance would be
equivalent to AAC-LC.) The positions
of xHE-AAC and LAME remained at
top and bottom, respectively, at suc-
cessively lower bitrates. HE-AAC tied
the top position at 48 and 32 kbps, but
dropped slightly below xHE-AAC at
24 and 16 kbps. MP3 declined con-
sistently, getting relatively low ratings
below 64 kbps.

While xHE-AAC was a consistent
winner, it is not yet widely available in
consumer devices — an important con-
sideration for a replacement of the lega-
cy MP3 codec. The HE-AAC codec is
almost universally available in portable
devices operated by iOS and Android
(at least since version 3.1 “Honeycomb,”
according to the developer). While older
Android devices may not have HE-AAC
on board, these devices are now adeclin-
ing group, as consumers replace their
devices with newer products.

To consider what xHE-AAC might do
for listeners in the future, the consum-
er test included both xHE-AAC (also
known as the Universal Speech and
Audio Codec or “USAC”) and HE-AAC.
The test results, summarized in Fig. 4,
include MP3 and AAC-LC at 128 kbps,
as high references, and MP3 at 16 and 24
kbps as a low reference.

As expected, the chart shows AAC-
LC doing the best, at 128 kbps, fol-
lowed closely by HE-AAC at 96 kbps,
which holds up well at 64 and 48 kbps.
The score by USAC (xHE-A AC) shows
its advancement in technology, over
HE-AAC, at 32 kbps and continues to
receive a near-“good” score at 16 kbps!

The results confirm NPR’s recom-
mendation of HE-AAC for all live
streaming, using 48 kbps in the “sweet
spot” of optimum combination of reli-
ability and quality.

We also suggested that where bitrate
is not an issue, such as podcasting and
file transfer, that 64 kbps provides a
slight improvement. At both bitrates, we
consider the efficiency high enough to
rely on HE-AAC without the parametric
stereo feature (which adds a “v2” des-
ignation).

Critical listening tests at NPR Labs
determined that the artifacts of para-
metric stereo, such as a slight positional
blurring and instability, do not outweigh
the potential reduction in compression
artifacts, which listeners indicated are
already quite low at 48 and 64 kbps.

The study discovered another issue
for Internet streaming: consistency of
loudness from stream to stream. This
led us into an investigation of the causes
and potential solutions, which we will
address next time.

John Kean is senior technologist,
NPR Labs — National Public Radio.
Comment on this or any story. Email
radioworld@nbmedia.com, with “Letter
to the Editor” in the subject field.
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Streaming Made Simple!
with Simian 2.2 Pro & Lite

By Paul Anderson & David Bowman of KOUU
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Idaho Wireless Corp is a small market .group in Pocatelo,
Idaho, and we're the only independently owned and
managed radio group left in our market. As technology
evolves we evaluate the costs and benefits of each
change, and streaming was one of those projects.

When we changed the format January 1st on our 50,000 watt AM KOUU to Country Classics the response
was immediately positive, but our audience wanted to listen in their offices and on their smart phones. We
had considered streaming KOUU in the past, but the expense and complexity meant it was always a project
that got pushed back to “later”.

P
aul Anderson at KOUU in Pocztello tdaho

In 2009 we installed our first Simian system, replacing a beloved but tired Scott Studios system. We were
ready for the benefits of a Windows based system that had more features, and we found that Simian is easy
to use, powerful, and installation was a breeze. Since then we've converted all of our stations from Scott to
Simian.

Simian offers many options to set up streaming. Country KOUU audio streaming is being outsourced to a
third party (Crystal Media Networks) using data provided by Simian. Using the Metadata tab in Program
options is where all the set up takes place. Crystal Media Networks required certain parameters to interface
with their streaming player. The majority of the setup is all contained in an .xml file.

To create an .xml file, use Notepad and type in the syntax for each parameter required by the streamer
(Syntax for Artist is <artist><![CDATA[%ARTIST%)]]></artist>). Simian support can help with this, or a
template is pictured in the Simian Pro Manual. In the case of KOUU, Artist, Title, Filename, Category, and

Length of each piece of audio was provided to Crystal Media Networks. This file becomes the Template File.

Some final setup is required. The template file is loaded inithe Metadata tab in Program Options in Simian.
The IP Address corresponds to the computer that will be accessed by the streaming software. This
computer needs to be networked to the on air Simian computer. The port and TCP/UDP address is set up
with information provided by the streaming company (in the case of KOUU, Crystal Media provided this
information).

All of the programming for KOUU is played by the Simian Pro system. In order to stream with more than one:

source (i.e. switching from local audio to network audio like a satellite receiver) Data Repeater-available
from BSI-can handle multiple metadata sources and destinations.

Our streaming project for KOUU was easier than we imagined. The support team from BSI and the stream-
ing features of Simian made it simple.

Paul Anderson is the General Manager of KOUU, KZBQ and KORR. David Bowman is the Operations Manager. KOUU uses
Simian Pro, though the metadata output features of Simian Pro are afso available in Simian Lite. Simian Pro & Lite contain buift
in metadata output templates for Windows Media Encoder, ShoutCast, IceCast, SAM Cast, Live365, Orban Optimod, ana
Omnia A/XE. Metadata output in Simian Pro & Lite is template based, so most stream encoders not listed are compatible.

For More Information Call: 1-888-BSI-USA-1 ~ Email: sales@bsiusa.com ~ Web: www.bsiusa.com




Springs, Boots and a Rodent Trap

Keep meeces out of your transmitter with this clever trick

WORKBENCH

by John Bisset

Read more Workbench articles online at radioworid.com

hen I talk to engineers about

submitting an idea of theirs to
Workbench 1 often hear this response:
*Oh, everyone knows rthar tip!”

Judging from comments received
about Frank Hertel’s submission on dif-
ferences between 75-and 50-ohm Type
N connectors, though. quite a few read-
ers learned something. Glad we could
enlighten you. So as we start a new year,
make it a point to share something you
know with other engineers by sending
us a tip. Email johnpbisset@gmail.com,
and include high-resolution pictures if
you can.

Anumber of years ago, when we
couldn’t find a presenter for our
Society of Broadcast Engineers meet-
ing. we just went around the room dis-
cussing nuggets of engineering wisdom
we'd picked up over the years. I dare say
no one left without a handful of good
ideas. That’s an idea in itself.

peaking of good ideas. wouldn't you
like a dollar for every spring-loaded
microphone arm sold? There certainly
are a lot of brands and styles in the field
using tension springs to hold the mics in
position. Yes, you can buy new springs

Fig. 1: Add some tension
to your microphone arm springs.

when the originals eventually wear out

or you can add this tensioner using
the existing weak springs (seen in Fig. 1).
A simple idea. and it works.

J im Appleton is a retired chief engi-
neer who sent in an excellent tip —
especially helpful should you need to
install a new phasor.

With the power off, take the time
to use a digital capacitance meter to
unhook and measure each capacitor.
Then with a felt marker, print the mea-
sured capacitor value right on it or next

to it. This simple step will help you
check the actual measured value com-
pared to the manufacturer’s value. If
something changes, you have a baseline
measurement from which to compare
future readings. Another advantage is
that if you lose a capacitor and you have
a junk box of replacements, you can
choose a replacement capacitor close to
the original measurement.

Once a year, Jim also took the sta-
tion down for overnight maintenance
and checked all capacitors, tightening
all screws, nuts and bolts, remaining

sy
!

Complete Ground System Construction,
Evaluation and Repair Services

MoM Prep Services

Fast, =fficient Full Site Construction Services'

www.amgroundsystems.co

866-227-2346
866-22RADIO_‘ o

Reliable, On-time Installation
Firm Quotes
Quality Workmanship

careful not to over-tighten them. This is
also a good time to remove any and all
critters and their nests. Scattering a few
mothballs in the bottom of each ATU
and phasor cabinet will help ward off
snake and rodent trespassers.

While you're in the doghouses and
phasor, use that felt marker to note the
position of coil clips on the inductors
used in the networks. Again, if a clip
falls off, you’ll know where to reset it.
Thanks. Jim, for the great ideas.

Reach Jim Appleton at jeapple! 8@
gmail.com.

love it when our television brothers
and sisters weigh in on a Workbench
topic.

Roberta Barmore is with  Dispatch
Broadcast Group’s WTHR, Channel 13
in Indianapolis. With respect to our tip
about substituting PVC for ceramic insu-
lators in lower-power AM RF applica-
tions, Roberta writes that plastic supply
shops still sell polystyrene, which is a
better-behaved RF insulator than PVC.
“Styrene” fittings, used for drain lines,
are also made of polystyrene.

Fig. 2: Try

polystyrene

for insulator
. replacement.

As for ceramic replacements, Roberta
suggests checking with surplus dealers
or hamfests for real ceramic insula-
tors. You can often find a “will-fit,”
especially for AM-band uses (as shown
in Fig. 2), where there’s some “wiggle
room.” Roberta Barmore can be reached
at rbarmore@wthr.com.

latinum Tools (www.platinumtools.
cont) announced the launch of RJ-45
Boots. Now shipping, the boots are
{continued on page 21)



The right tool makes all the difference.

Internet Radio is the future, and until now staying on top of
your streaming audio performance has been a real challenge.
Limited software tools and unreiiable PC based solutions just
aren’t cutting it.

Introducing the Inovonics 610. Finally, a dedicated tool for
uninterrupted monitoring of your Internet Radio stream.
Professional outputs, live metadata display, alarm logging,
and email alerts are just a few of the features guaranteed to
let you know immediately when things go wrong.

Get the full picture at:
www.inovonicsbroadcast.com/model/610
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Let’s talk about low bitrates, Opus, AES67 and more

PTRENDS IN
TECHNOLOGY

Omne vear ago, Radio World asked
several experts to discuss trends in the
broadcast codec technology arena (Jan.
2. 2013). It was a popular topie, so we
return to it to learn more and find out
what's new now in a set of four Q&As.
Replies below were via email and have
been edited for length.

Dr. Deepen Sinha

CEO
ATC Labs
What's the most important

change in codec technology that
radio organizations should know
about?
Sinha: Obviously IP codecs have now
come of age and are finding broad accep-
tance, both for remote broadcasting and
STL applications. Moreover. now it pos-
sible to not just do a two-way session
with a reporter in the field but also cre-
ate a high-fidelity conference involving
multiple reporters scattered all around
the globe using a flexible mixture of
hardware and software IP codecs.
Availability of quality soft codecs
means you can deliver one to a reporter
half-way around the globe in seconds
and have him or her be set up to do a
remote within minutes!

What is the “state of the art” in
algorithms?

Sinha: | think there are two to three
parallel evolutions.

First is in the field of conventional
transform codecs. which have relatively
high latency (> 30-50 ms); and these
can provide broadcast-quality stereo

FEATURES
Codecs Squeeze the Most Out of Bits

audio in the 32-48 kbps range. Second
is in the field of low-delay codecs with
algorithmic latency of 23 ms or so,
which can provide excellent audio at
80-128 kbps. And finally a third evolu-
tion is in the field of wltra-low-delay
codecs, which have algorithmic latency
of 2 ms or lower and provide high-
fidelity audio at 128-192 kbps/channel.

You have a unique background in
audio compression including per-
sonal involvement in AT&T Bell
Labs, Lucent, the PAC codec and
iBiquity Digital. How good are low-
bitrate codecs, and how much bet-
ter can we expect performance
to get?

Sinha: Obviously low-bitrate codecs are
now good enough for a lot of applica-
tions, but I strongly feel that there is more
to come, primarily given that memory

“Why should I stream at 64 kbps or even
32 kbps when codec X in such-and-such
test was shown to be CD-quality at 24
kbps or 20 kbps?™ Our recommendation
typically is that you also have to take
into account subtle artifacts — which
become not so subtle over extended
listening — long-term listenability, lis-
tener fatigue and tandem coding issues.

For a variety of reasons it is still very
much better to use a lesser amount of
compression if practical for a specific
situation.

What is your company’s newest
product or notable feature?

Sinha: We are introducing a power-
ful server-based studio IP codec called
ALCO Enterprise Server. which can
simultaneously support 12 active call-
groups on a 1U server. This works with
a network of our IP soft codec product

Low-bitrate codecs are now good enough
for a lot of applications, but | strongly feel that

there is more to come.

- Deepen Sinha

such as flash memory has improved dra-
matically in terms of access time and is
rapidly coming down in cost.

This opens up several interesting
possibilities for codec researchers. who
even til recently have had to make
major algorithmic tradeoff to keep the
memory budget — particularly for a
consumer end device. Back in Bell Labs
in the 1990s, I had caught some flak
from colleagues for stating that 8000
bps is a large number and 2 power 8000
represents an incredibly large number
of possible audio waveforms that can
be represented using these many bits
in a second. What it really meant was
that if we had access to a very large
memory, that could be used to build
dictionary-based coding, opening up
hitherto unthought -of possibilities.

Is there a danger that our audio
content is relying too much on
compression?

Sinha: Yes, codec developers and ven-
dors should probably not oversell com-
pression. With the evolution in subjec-
tive testing methodologies, it is possible
to make fairly low-bitrate codecs look
good through suitable choice of testing
methodologies. We often get a question,

ALCO Professional and recently intro-
duced hardware IP codec ALCO Blue.

What relevance does the new
AES-67 standard have for you and
your users?

Sinha: Emerging standards in enter-
prise-level IP studio audio infrastruc-
ture are obviously of great interest to
us and our users. Let’s give it some
time and see how things evolve; but one
should definitely keep it on the radar
screen.

Many people have expressed con-
cerns about the radio industry’s
health and outlook. What's your
take?

Sinha: [ do not think I am qualified
to comment on the latest economic
scenarios in the radio industry. But just
from a technology perspective, | think
the industry now has access to exciting
tools and products that can allow broad-
casters to really expand their wings in
terms of being able to constantly bring
fresh new content from virtually any-
where in the world and also be able to
reach targeted new audience and niche
listenership, once again virtually any-
where in the world. B

January 1,2014

- Kevin Campbe
- APAC/Americas APT
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Sales Director
WorldCast Systems

What's the most important
recent development in codec
technology?

Campbell: I think the most signifi-
cant would be the recent adoption
of a redundant streaming approach
to counteract adverse network
conditions on lassy IP links. This
approach is enabling broadcast-
ers to utilize cost-effective public
Internet connections to replace or
backup main connections without
any loss of quality compared to the
traditional (and substantially more
expensive) synchronous connec-
tions such as TI. It has opened up a
new path for audio broadcasters and
gained in popularity.

APT pioneered this field when
we launched SureStream technol-
ogy back in 2010 and the past year
has seen a rise in “CopyStream”
technologies from competitors
attempting to emulate its success
and in some cases retrofit it to lega-
cy hardware. We are confident that
SureStream remains significantly
ahead in terms of performance and
sophistication and will continue
maintain our market-leading posi-
tion in this field. This is at least in
part due to refinements and feed-
back from our significant installed
base.

In fact, 2013 saw the first large-
scale telco deployment of the tech-
nology in a country-wide network
with over 100 codec units which
represents a landmark in the adop-
tion of this approach.

It seems broadcast users
should be well familiar with
audio over IP, but there never

(continued on page 18)
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STAC VIP MAKES YOUR PHONES SOUND AMAZING

STAC VIP uses VolP (Voice over IP) to manage all your phone calls for talk shows, interviews
and contests. It handles calls from Skype™ as well as HD Voice-capable Smartphone apps.

To really get the full impact of what HD Voice can do for your call-in shows, you've got to
hear STAC VIP. So...hear it in action right now: comrex.com/products/stacvip.html

STAC VIP
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The Intelligent Network News

AOIP Testing & Troubleshooting
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Verification testing is essential for pre-testing all wall outlets, patch cables, and
horizontal runs between patch panels and equipment racks. The goal is to...

INNG6.wheatstone.com
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in a world full of sources, isn’t it
great to be able to handle them all...
at once?

Go gigabyte. When raising a modern audio network, our
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technical sense to install a Gigabit CAT6 based system
that is compatible with current hardware and leaves you
bandwidth headroom to grow. Our WheatNet-IP Intelligent
Network is a Gigabit Ethernet system for this reason. As a
full, end-to-end.

INNG6.wheatstone.com

phone 1.252.638-7000 | wheatstone.com | sales@wheatstone.com
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It’s Just What Wheatstone
Folks Do...

When you work with some of the best in the industry,
sometimes it's easy to forget why they're good at what

they do. Then along comes a reminder, like this letter

to our VP of Technology Andy Calvariese from Steve Mike Erickson

Shultis
wiltis, CTO, NY Public Radio in New York, about our own

Andy

1 don't typically get the opportunity to send a no%e like
this but I'm writing to tell you about an absolutely GREAT
customer support visit we had today from Mike Erickson.

First of all I should preface this by saying that 1) We
didn’t know each other prior to today, even though we each
worked in the same market; and 2) Mike initiated the visit
as an offer to upgrade the software on our units and field
any questions about their operation. The latter point alone
is telling about the unique ievel of support we experienced
today .

Mike came in this morning to the TX site, established what
was on the air and what was not, explained what he was
going to do to upgrade the software on each processor and
performed that work.

Then the fun began: he explained how to get the desired
processing out of the units, discovered and corrected at
least two key engineering jtems on our side related to the
feeds to the units and proceeded to work and shaw us how to
achieve our desired results. At times, upon completion of key
steps, he even invited us to listen to the signal in his car
and then returned inside to make further adjustments.

When we were happy with the results, he even treated us to
lunch and we returned when another host was on the air and
made one more adjustment.

Andy, this was a thorough yet efficient and very eajoyable
visit. It’s not often when you meet someone whose avocation
so perfectly matches their vocation - but when they do as
witnessed today in Mike, i*'s a unique and wonderfal and very
productive experience for which we greatly benefted.

Hats off to Mike and Wheatstone!
Steve Shultis, CTO, NY Public Radio

N

A

When Chris Fleming ¢ é -
i g at Ramar N
ren Gve POO
ommunications in Lubbock, Texas, —

- N RAZOR LIO0...

ATIC ric Iur

] S

the crdinary

seemed to talk to one another okay, but there was definitely
som=athing Mmissing

INN6.wheatstone.com

Really Great Gig

Markus Stocker of Media Engineering
Switzertand, wrote to us about one

of his recent projects, which he calls
the *Great Gig in the Sky." Rebuilding
BAYB9.7's Studio-1in Malta with an E-1

console two years ago was fun and
rebuildi VNVIEE 5 ]
building BAY89.7's Studio-2 more recently with ¢ ver IP-1
1alicy rir=lc

console was fun, too. But the really “great gig in the sky” was

when w
vhen vre interconnected the two studios together with one single
CATS cable -

INN6.wheatstone.com
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CODECS

(continued from page 14)

seems to be enough information in the market-
place to meet the level of interest.

Campbell: There are still plenty of misperceptions and
misinformation. The one that we still hear a lot is the fact
that a link is declared free from packet drop after an engi-
neer does a PING test. Just because a PING is completed
is of little relevance in the IP codec world as the PING test
operates using TCP/IP whilst the audio codec, primarily
(through not exclusively) uses UDP/IP.

It’s these types of persistent misperceptions that have
prompted us to rewrite our successful “Practical Guide to
IP Audio.” We first released this primer back in 2008/9
near the start of the IP audio phenomenon and it soon
became a must-read for engineers contemplating a migra-
tion to IP audio transport. We are updating the guide and
plan to have the new version available before NAB 2014.

What relevance does the AES67 standard have?
Campbell: The advantages of the technology and the
contributing technologies to the standard are well docu-
mented. It negates the need for punch blocks, patch panels
and tons of cables in any facility and simply and elegantly
replaces them with Cat-5 Ethernet cable and off-the-shelf
switches. The sophistication of this solution combined
with the flexibility that AES67 offers in terms of audio
routing and the ease of connectivity to AES67 products
makes it a “killer technology.”

There is a definite trend
towards a healthier industry - a little
bruised and battered, certainly more
careful, but definitely moving more up
than down.

- Kevin Campbell

Clearly as codecs are a key element in moving audio
channels between facilities, the technology will have an
impact on our range. Watch this space for what we do!

What is the "state of the art” in algorithms?
Campbell: At the risk of sounding like a broken record,
you can’t really go past Enhanced apt-X if you are look-
ing for a “no compromise” solution. No compromise in
terms of audio fidelity and latency, the characteristics of
the algorithm remain markedly close to Linear PCM and
vastly superior to psychoacoustic algorithms, especially
when it comes to multiple encodes or tandem coding.
Enhanced apt-X is still being bought into globally by
broadcasters, broadcast service providers and telcos,
where quality and audio fidelity are the prime objective.

We have seen much less demand and, in some territo-
ries, very little awareness for the newer algorithms such
as Opus. Licensing costs and availability of the algorithm
quite often outweigh the inherent qualities of the algo-
rithm in determining the market penetration, especially
in our quite small niche sector where we purchase in the
hundreds and the thousands rather than the millions like
the consumer sector.
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To generalize, I think the holy trinity for broadcasters
could be stated as Enhanced apt-X, to be used where no
compromise on quality, but bandwidth constraints; Linear
PCM, to be used where there are no bandwidth con-
straints; and HE-AAC , to be used where the bandwidth is
heavily constrained.

What is your newest product or feature?
Campbell: The latest addition to our core audio-over-IP
codec range is the ScriptEasy remote control application.
Known from our Audemat line of remote control devices,
ScriptEasy has been integrated into APT codec units to
deliver a unique way of offering advanced remote control,
which would previously only have been possible using
external devices.

Using powerful remote control logic, it endows the
codec with inbuiit intelligence which can enable it to act
how you wish it to when certain criteria are met in the
internal performance metrics or from up to five external
pieces of equipment. For example, you can trigger specific
line backups based on packet loss experienced, you can
switch schedule changes to receive local programming at
specific times or days and you can implement a different
audio profile should your main transmitter switch to the
auxiliary.

These are just examples; the true power of the appli-
cation is that it can do what you want it to do. ... In the
U.S. it is widely in use within the Clear Channel group as
the technology used to remotely control and monitor all
studio and transmitter sites throughout the country on the
Relio hardware platform.

How does the decline in POTS, ISDN and other
older services affect your users?

Campbell: This year we have had an announcement
from Verizon in the northeast U.S. that no more new
installations will be undertaken for ISDN. No one was
shocked really; it’s to be expected as backbones continue
to change and the support personnel who know anything
about ISDN continue to dwindle. Those who have ISDN
at studio and remote sites (ballparks, concert venues etc.)
continue to have service, albeit sometimes degraded.

I regularly speak to many customers who want to make
the transition to IP; however it’s the age-old problem of
budget vs. necessity. The engineer believes it’s necessary
to make the jump now, as ISDN is really on its last legs;
however management won’t make the investment as the
ISDN links have not yet been discontinued or no notice of
discontinuation of the service has been issued. So we con-
tinue on a gradual phased transition as budgets become
cyclically available.

Many have expressed concerns about the radio
industry’s outlook. What's your take?

Campbell: From a personal point of view, I really do
adhere to the commonly spoken mantra of keeping radio
local and therefore relevant to the immediate geographic
area. We have all gone through our iPod/iPhone and pod-
cast phases in the commute to and from work. Invariably
I always drift back to three or four favorite frequencies on
the dial because I want to hear other people’s take on the
issues of the day or I just want to hear a new tune from a
local band. To me, that is the key for radio to thrive.

At a company level, we have seen an uptake in the
number of large-scale orders this year for APT codecs as
well as our Ecreso transmitter line and Audemat monitor-
ing products. While there is still a large discrepancy in the
rate of growth from country-to-country, there is a definite
trend towards a healthier industry — a little bruised and
battered, certainly more careful, but definitely moving
more up than down. ®
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Tom Hartnett
Technical Director
Comrex

What's the most important recent
change or improvement in broadcast
codec technology?

Hartnett: The innovation in the telecom
world to include “HD Voice” modes in non-
broadcast products. Maobile phones, business
desktop phones and softphone apps now all
consider “telco quality” audio to be outdat-
ed, and are adding in high-fidelity codecs.
Skype’s been doing this for years. Nobody
is better positioned to benefit from that than
radio. You just need studio hardware that
can talk the right language.

What's “state of the art” in algo-
rithms?
Hartnett: AAC-ELD is still the winner for
remotes and will continue to be for some
time, as it provides the perfect balance
between low network usage and low delay.
On its heels is Opus, which has only a
slightly inferior sound but a big benefit for
the telecom world in being free (as in speech
and beer). Opus is being adopted quickly
by Web developers. For non-delay intensive
application (like streaming) HE-AAC is
still king.

How good are low-bitrate codecs,
and how much better can we expect
performance to get?

Hartnett: The algorithms themselves are
“good enough” now for the vast majority
of applications. Innovation in this field has
moved to things like error resiliency and
variable bitrate operation on poor networks.

What relevance does the new AES67
standard have?

Hartnett: It’s early, and the new stan-
dard doesn’t include important elements like
presence and discovery. So it’s not perfect.
But from a product developer’s point of view
it now opens up opportunity in more pure-
software products. Mest hardware codecs
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consist of analog and digital audio 1/0
tied to some type of internal computer.
If we can now support the audio side
via Ethernet (and remain AolP vendor-
agnostic), we can look at removing
the custom hardware element complete-
ly and go pure software on a server.
Especially for products that support
lots of audio 1/0 channels. the idea of
removing handfuls of large XLR con-
nectors is very attractive. Of course, this
only holds true for the studio side of any
link, since field broadcasts are still tied
to old-fashioned analog for now.

Assess the impact of the decline
in POTS, ISDN and other older
services on your users.

Hartnett: It can be frustrating for
a broadcaster to have to change his
paradigm, and expensive to buy new
gear. But in the case of IP, it comes
with one pretty cool feature that can

FEATURES

high-quality audio around?
Hartnett: We find that even when a
consumer-grade product starts to shad-
ow our offerings, many broadcasters
will still need to rely on pro-grade gear
with solid support. I'm thrilled that
budget broadcasters are using Skype
and similar stuff for remotes — first
off, because | believe local presence is
such an important aspect of the radio
business. and cheap ways of achiev-
ing that makes radio better; but also
because when they hit a certain thresh-
old of success, they'll call us for the
*good stuff.”

One more important element in pro-
viding “codecs to consumers” is the
ability for listeners to connect to the
station in high fidelity. This is some-
thing we're aggressively promoting
with our STAC-VIP talkshow system.
Radio will sound so much better when
everyone calls in using codecs!

B e ]

I'm really excited about the work being done by
Web companies like Google in integrating real-time,
high-quality media streaming into their products.

be quite enabling: wireless over 3G/4G.
If 4G coverage is good (and you're not
trying to cover an event with thousands
of mobile phone users present). this
becomes the ultimate broadcast tool
— completely portable with zero setup,
no installation cost and great audio.
And 4G networks are getting better
deployed every day.

What is your newest product or
notable feature?

Hartnett: Our BRIC-Link Product,
which is our entry-level simple hard-
ware codec, is a huge seller for us. One
of the many notable features of this
box is the ability to push an lcecast-
style stream to your webstream host-
ing company. We’re enhancing that
aspect of the product by supporting an
HTTP push mode that delivers FLAC
(lossless) compression. This way the
streaming company gets a perfect sig-
nal to start with before compressing
to MP3 or AAC. eliminating any lossy
transcoding. BRIC-Link can even act
as a small-scale streaming server itself,
delivering dozens of HE-AAC streams
to listeners using web players directly.

Given advances in consumer
audio and IP infrastructure, do
you foresee a day when broad-
casters don’t even need special-
ized “broadcast” codecs to move

Tom H

Comrex has spent a lot of time
and resources on the video side
of the industry. Will we see more
of that?

Hartnett: Our LiveShot product does
for video what we’ve done for audio. but
that doesn’t make it a TV-only product.
We're finding the line is blurring, and
it’s not an either/or thing. Radio stations
are making the transition from audio
providers to media providers via the
Web, and often via cable TV.

There’s also a nice side effect of
all the video development we've done
in recent years. It turns out moving
video over 4G networks is a lot more
challenging than audio, due to the ten-
fold increase in network required. But
we've licked that, and now we're busy
backporting all the R&D we’ve done to
make our audio codecs more resilient
on bad networks.

Anything else we should know?

Hartnett: At the risk of sounding a bit
cagey, I'm really excited about the work
being done by Web companies like
Google in integrating real-time, high-
quality media streaming into their prod-
ucts. | can see this stuff being available
on every browser and on every computer
or smartphone soon, and it gives radio
an opportunity to forever rid itself of
poor-quality telephone audio. We'll be
talking a lot more about that in 2014. B

lohn Lackress
VP Sales Americas
Tieline

What'’s the most notable improve-
ment in codec technology?

Lackness: Rapid improvements to
IP network infrastructure have led to
broadcasting over the public Internet
becoming a new paradigm for many
radio engineers and even some codec
manufacturers. Cost pressures and

lgl RK

The ARC Plus Touch is
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demands to improve the bottom line
have also driven broadcasters away
from leased lines, ISDN and satellite
IP into terrestrial IP networks for STL
and audio distribution more generally.

Many engineers have traditionally
been concerned about broadcast reli-
ability over unmanaged IP networks,
so | believe the most important recent
innovation in codec technology is the
establishment of STL-grade reliabil-
ity over imperfect IP networks like
the Internet. This is achieved using
codecs capable of dual redundant IP
packet streaming.

These codecs simultaneously send
redundant data streams from different
Ethernet ports. This delivers seam-
less redundancy by switching back
and forth, without loss of audio, from
the nominated primary data link to
the backup link if one fails and then
subsequently recovers. Using IP links
from two different IP network provid-
ers delivers optimal redundancy over
mission critical STL connections.

A number of other IP strategies
can work in tandem with this technol-
ogy to optimize reliability and audio
quality; elements like forward error
correction (FEC) and automatic jitter

(continued on page 20)
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(continued from page 19)

buffering, which adjusts packet buffer-
ing according to the prevailing health of
the IP network at any given time.

What's “state of the art” in algo-
rithms right now?

Lackness: Without doubt the audio
codec making the biggest impact glob-
ally in a multitude of applications is the
open-source codec Opus. Tieline sees
Opus as a game changer for the indus-
try, just like MP3 was in the 1990s, and
has added it to the Genie and Merlin
codec families as well as the Report-IT
Enterprise smartphone app.

Opus incorporates technology from
the well-known SILK and CELT codecs
and is adaptable to both low-latency
speech and high-quality music applica-
tions. As a variable bit-rate algorithm
it is ideal for a wide variety of broad-
cast applications because of its capacity
to deliver high-quality, real-time audio
over IP at low bitrates, and ultra-low
delay audio at higher bitrates.

Opus has been ratified by the IETF
and validated by the EBU, however
development is continuing in order to
further improve the current implemen-
tation.

You released new firmware in one
of your codecs; why is it notable?
Lackness: A recent firmware release
delivered four innovative new audio
distribution configuration options for
Genie Distribution and Genie Distribu-
tion WheatNet-1P audio codecs. These
solutions were developed as part of

WHO’SBUYINGW

West Virginia Radio Corp. has
selected Matrix Solutions to help man-
age advertising sales across its 29 radio
stations, as well as the Metro News
Statewide Network. Matrix Solutions’
Web-based platform provides CRM and
sales analytics functionality. The system
is scalable, and sales managers can see
summary views of the business as well
as know how one account, category, sta-
tion or account executive is performing.

Radio Mercado has purchased two
Harris Broadcast Oasis 12 digital
audio consoles for studios in Sherman
Oaks, Calif. The purchase was made
through SCMS. The organization will
use these studios to provide in-store
programming to its supermarkets. The
purchase and installation were by John
Cooper, president of Rudex Corp. in
Los Angeles.

Separately, MBC Grand Broadcast-
ing of Grand Junction, Colo., has pur-
chased four Harris Broadcast NetWave

FEATURES

ongoing product improvement as well as
customer feedback.

New connection options include broad-
casting 3 x bidirectional stereo connec-
tions, or 2 x stereo and 2 x mono bidi-
rectional connections, or 1 x stereo and
4 x mono bidirectional connections, or
6 x mono bidirectional connections. These
solutions are ideal for broadcasters dis-
tributing different programs from a single
site to different 1P addresses, depending
on the number of streams in use.

Another firmware release due in
early 2014 will allow these codecs to

Bridge-IT Xtra is recommended for
low-cost  studio-to-transmitter links
(STLs), studio-to-studio links and afford-
able remote broadcast links. The codec
has dual internal power supplies and
supports six stereo multi-unicast audio
streams over the public Internet. You
can also combine Bridge-IT Xtra with
Tieline’s Report-IT Enterprise smart-
phone app to create a cost-effective,
high-quality remote solution.

Standard broadcast algorithms include
Tieline Music and MusicPLUS, LC-
AAC, HE-AAC v.] and v.2, AAC-LD,

| believe the most important recent innovation
in codec technology is the establishment of STL-grade
reliability over imperfect IP networks like the Internet.

~ John Lackness

multi-unicast three different stereo audio
streams to up to |5 connections each, or
broadcast three separate stereo streams
in multicast server mode and distribute
each of these streams to unlimited end-
points over compatible 1P networks.

Other important new or features as
we come into spring NAB season?
Lackness: Tieline launches 2014 with
the release of a new cost-effective,
high-performance, point-to-point and
multi-point stereo 1P audio codec called
Bridge-IT Xtra.

HAT

16-channel digital
audio consoles, one
of which is shown
at right. MBC will
use the NetWaves
on their four FM
stations. The pur-
chase and installa-
tion was completed
by Vala Berry,
the market’s chief
engineer. SCMS provided the consoles.

Wheatstone listed recent sales.
Lotus Communications of Reno, Nev.,
purchased five 1P-12 network consoles,
three WheatNet-1P Blades, a L10-48
high-density logic Blade and an Aura8-
IP audio processor Blade through
BSW. Central Michigan University
in Mount Pleasant, Mich., purchased
two E-2 consoles. Mississippi Public
Broadcast of Jackson purchased three
E-6 consoles, an E-l1 console and an
IP-12 network console. Entravision in

AAC-ELD vl and v2, aptX Enhanced,
MPEG Layer 2, G.711. G.722 and MP3
playback. It also features an SD/SDHC
card slot for MP3 or linear audio backup.

What relevance, if any, does the
new AES67 standard have on you
and your users?

Lackness: The new AES67 standard
addresses the audio transport mecha-
nism and the clocking scheme required
to achieve interoperability over compet-
ing IP standards, but this is only part of
the story.

Los Angeles pur-
chased a MADI
card and MADI
Blade. Washing-
ton’s WHUR(FM)
purchased a VP-
8IP  multi-mode
audio processor,
and WVOX(AM)
in New Rochelle,
N.Y.. purchased
an Aura8-IP audio processor Blade.
Entercom’s Greenville, S.C., operations
replaced mic processors in its facility
with MI mic processors. And its Austin,
Texas, cluster purchased an FM-531HD
on-air audio processor. Townsquare
Media of Killeen, Texas, purchased two
VP-8IP multimode audio processors.
Wilkins Communications of Easley,
S.C., also bought a VP-8IP multimode
audio processor. Beasley Broadcast in
Las Vegas purchased an M4 four-chan-
nel mic processor Blade.
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Tieline’s technology partner Wheat-
stone Corp. was an active contributor
to the AES X-192 project group, which
defined the AES67 standard. WheatNet-
IP equipment will be compliant with
the standard; however total interoper-
ability also requires logic control for
all peripheral equipment at the control
layer — elements such as routing con-
trol, turning sources on and off, and gain
control. This will require agreement on
additional standards for interoperability
between competing IP ecosystems.

Genie Distribution with WheatNet-
IP and Merlin PLUS with WheatNet-I1P
codecs will offer AES67 interoperabil-
ity via their onboard WheatNet audio
card.

Assess the impact of the decline in
POTS, ISDN and other services.
Lackness: It is true that POTS and
ISDN services are declining in impor-
tance throughout the U.S. and parts of
Europe as IP becomes the predominant
transport for carrying broadcast ser-
vices. Drivers of this change include
the rapid improvements to wired and
wireless 1P infrastructure and the cost
advantages offered by IP networks. Tel-
cos are also influencing change by
removing copper infrastructure in some
places and not installing new ISDN ser-
vices in others.

Nonetheless, ISDN and POTS ser-
vices will coexist with IP for some
time yet in many regions, so flexibil-
ity is paramount. Engineers can choose
broadcast codecs capable of connecting
over more than one audio transport,
which provides opportunities to con-
nect over IP, ISDN or POTS as required.
This will assist as they transition to
IP-only technology over time, or allow
them to integrate backup connections on
alternative transports should IP services
become unavailable.

Do you foresee a day when broad-
casters don’t even need special-
ized "broadcast” codecs?
Lackness: In a perfect world of fiber
to every premise, it is conceivable that
specialized broadcast codecs may no
longer be required. However in a world
where terrestrial fiber is unlikely to be
installed on such a large scale any time
soon, broadcast codecs are here to stay
for the foreseeable future.

Running fiber to isolated STL trans-
mitters over large distances with diffi-
cult terrain presents other infrastructure
challenges. Not to mention cost consid-
erations, and the integration of reliable
backups over alternative networks in
case primary connections fail due to a
backhoe severing the fiber! B

Comment on this or any story. Email
radioworld@nbmedia.com with “Letter
to the Editor” in the subject line.
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HHB Communications Ltd. has
named Mike Rigby as technical sales
support engineer. He previously worked
as technical manager at Technical Earth.

CRN International has named
Jim Alkon as marketing director. He
joins CRN following various marketing
endeavors. Robert O’Mara has been
promoted to managing director. strategy
and business development. and CRN
has added two sales managers who will
report to O Mara.

International Datacasting Corp.
has named 4 new chief financial offi-
cer and vice president of products and
has restructured the company’s global
sales force. Steven Archambault s
IDC's new chief tinancial ofticer. and
IDC's outgoing CHO. Rick Clements.
will continue until Jan. 31. IDC’s new
Vice President of Products Steeve Huin
joins from Irdeto. Walter Capitani.
previously vice president of product
management. has been named vice
president of marketing. Peter Neu-
man is now regional director. Amert-
cas. Berry [Eskes is regional direc-
tor. EMEA North: Berend Blokzijl is
regional director. EMEA South: Doug
Pieree is regional director. Asia-Pacific.
Virginia Lee Williams. former vice
of global sales. has decided to pursue
other opportunities. Doug Lowther will
serve as interim vice president of global
sales. in addition to his responsibilitics
as president and CEO.

Clear Channel Media and Enter-
tainment’s national sales division has
promoted Amy Stanek to vice presi-
dent/director of sales tor Clear Channel
Radio Sales. Clear Channel Allentown
(Pa) says Steven Mills is now pro-
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George Flora
gram director for WZZO(IFM). and
Craig Stevens has been promoted to
program director tor WRFY(FM) and
WRAW(AM). Clear Channel Phoe-
nix has announced that George Flora
and Libia Dellucea have joined the
company as general sales managers.

John T. “Jaek™ Dominie has
been named exceutive director of the
National Voice of America Museum
of Broadcasting in West Chester. Ohio.

Texas Public Radio tapped NPR
Chiet Administrative Of7icer Joyee Slo-
cum for the position of president and
CEO of TPR.

Wink Martindale received a Hol-
Ivwood F.AMLE. for Litetime Achieve-
ment Producer/Host last month. Martin-
dale got his start in radio, first in small-
town Jackson. Tenn.. then to Memphis,
Tenn. (IDJ and TV hostt and then “the
big time™ — the 1960s in Los Angeles.

Alan Blum has been named to the
newly-created position of vice presi-
dent. branded content so'utions for CBS
Radio. and Jennifer Morelli has been
named vice president of integrated mar-
keting. CBS Radio Houston has named
Bruce Logan as vice president of pro-
gramming and operations manager for
the cluster.

Entercom Seattle’s Leslie Scott
expands her role to be the market's digi-
tal program director.

Libia belucca

WORKBENCH
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designed to work on standard RJ-45
and EZ-RJ-45 connectors. The boots
reduce the chances for broken or dam-
aged connectors and locking tabs. as
well as wire stress. The boots are color-
coded and can be supplied in a variety
of colors such as black. white. red.
orange. blue. gray. green. yellow and
purple — seen in Fig. 3.

For pricing and information on
Platinum Tools and its product line.
visitwwweplatinumiools.cont.

Frequenl Workbench contribu-
tor Hal Schardin shared a couple
of links on the Pubtech torum. and
thought our readers would benefit as
well. The links describe a resettable
mousetrap, which can be really useful
around transmitter sites (and hope-
fully not needed around the studio).

The beauty of this device is that
it uses commonly available parts: a
bucket. soft drink can or bottle. a
coat hanger and some peanut butter.
To borrow a slogan from a famous
infomercial, “You set it. and forget it!”
Rodents of any type can wreak havoc
at a transmitter site. The object of this
trap is to offer something better than
wire to chew on. Placing this reset-
table trap outside the building is effec-
tive. as described in a YouTube clip
you can find by searching “Bucket
Mouse and Rat Trap™ (posted by user
“maryannscupboards ).

Slight variations of construction
exist. Hal chose the cola can and a
coat hanger for wire to suspend the
can. He also used two pieces of 3/4-
inch PVC pipe to keep the can cen-

www.studioitems.com STUDIO ITEMS INC.

LOW PROFILE MIC BOOMS

ON-AIR LIGHTS

MICROPHONE ACCESSORIES

HEADPHONE CONTROL PANELS

SPEAKER MOUNTS
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Fig. 3: Colorful RJ-45 boots protect
connectors.

tered. This link shows the mousetrap
in action: hrp:/ihitdvl19viqfh.

Not. perhaps. the most umane
trap, but then neither is a glue trap.
and ['ve seen those traps snase birds.
Thanks Hal for helping us kzep our
sites rodent-free.

Contribute 10 Workbench. You'll
help vour fellow engineers ar.d qual-
ifv for SBE vreceriification credit.
Again. please send Workbencit nips 1o
johnpbisset@gmail.com. Fax 1o (603)
472-4944.

Author John Bisset has spent 44
vears in the hroadcasting industry
and is still learning. He is SBE cer-
tified and is a past recipien: of the
SBE's Educator of the Year Award.

(815) 669-2070
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Ohm’s Formula One

The first formula that engineers learn

is still one of the most useful

DTECHTIPS

BY JIM WITHERS

In 1827, a German physicist and mathematician
published a scientific paper in which he put forth the
principle that voltage, current and resistance in an
electrical circuit were interrelated. When the value of
one changed, he said. the others would change. and in
a predictable way.

The paper included a formula that described those
interactions. The equation is fundamental
to the understanding of the way electri-
cal circuits work. The physicist was
Georg Ohm. and his seminal for-
mula is known all over the world.

Ohm’s Law says that when
resistance in a circuit is
unchanged. voltage varies in
direct proportion to current.
The formula is written as

of copper and zinc between an
acidic solution created a sustainable
electrical force. Originally these
were called the Galvanice cell and
the Voltaic pile. The names of the
two devices. sounding a bit sinister
perhaps. soon changed to batteries.
As Ohm knew, a wire connected
between the two different plates of
one of Volta's batteries would cause
current to flow. He also found that
increasing the length of the wire
decreased the current. He
had discovered elec-
trical resistance.
The exact relationship between
voltage current and resistance
was not understood and that is
what Ohm worked out.
By the time he got around
to it. though. Volta's name had
already been tapped as the

E=IR. This simple mathemat-
ical statement was an amaz-
ing addition to the knowledge
of electronics and is one that
engineers learn at the beginning
of their careers.

More importantly, it led to a
whole slew of electrical “laws™ and
formulas that, together. determine how
every piece of equipment broadcasters use is
designed and operates.

LIGHTNING IN A BOTTLE

Ohm worked out his law when the knowledge of
electrical force itself was not yet 100 years old. The
Greeks knew and wrote about “static™ electricity a
few thousand years before Ohm and even named the
electron, which means “amber” in Greek. a common
source of static electricity: but it was not until the 1700s
that experimenters began to work out the properties of
electrical force.

As we learned in grade school. Benjamin Franklin
speculated that lightning might in fact be electricity
and wrote extensively about the subject in the early part
of the 18th century. But it was not until 1752 that he got
up enough courage to hoist his kite into a thunderstorm
to prove it. by capturing the electrical discharge from a
nearby strike in a glass bottle.

The bottle was called a leyden Jar. named by
one of its inventors, Pieter van Musschenbroek, in
honor of his hometown of Lieden, Germany. Franklin's
experiment, fortuitously performed with a Leyden Jar
rather than something that might have been called a
Musschenbroek Bottle, is the origin of the saying that
having a great idea is like having “lightning in a bottle.”

Ohm and others like him, lacking Franklin's sense
of adventure. waited for a more controllable and less
deadly source of electricity, and were rewarded by the
experiments of two Italian scientists: Luigi Galvani and
Alessandro Volta (the latter being the namesake of the
unit of electric potential; the “volt” in Ohm’s formula).

These men found that stacking alternating sheets

unit of EMF, or Electromotive

Force. another name for elec-

trical potential. That is why

voltage is abbreviated with an
“E™ in electrical formulas.

The wunit for current was
similarly named for Andre-Marie
Ampere, a French scientist, so that
only left resistance for Ohm. and that is

what he got. The "Ohm™ is the standard unit of
electrical resistance. and is technically defined as the
result obtained when one volt of electrical force causes
one ampere of current to flow in a circuit.

Much later Ohm was honored again when the people
who name these things (who are those guys?) gathered
together to assign an appropriate Nom de Plume to the
unit of electrical conductance. It being the exact reverse
of resistance, they named it that: The Mho. Must have
been Opposite Day.

KEEPING IT SIMPLE

The most elegant aspect of Ohm’s Law is its sim-
plicity. If two of the variable quantities are known, the
formula can be used to find the third. I learned the law
using the simple circle shown.

By covering up the unknown parameter. you can
immediately see how to use the other two to find the
missing one. Covering the voltage term E leaves /R on
the bottom of the circle. The value for E is found by
multiplying those two variables.

If a circuit has three amperes of current / flowing
through 300 ohms of resistance R, the applied voltage
E equals 3 x 300. or 900 volts. Using the same num-
bers. if the voltage and current are known, covering up
I leaves E over R. Dividing E of 900 volts by R of 300
ohms gives the answer of /=3 amperes. And you don’t
have to be smarter than a fifth grader.

Ohm’s Law led to a derivative. which substitutes P
for power in the top half of the circle and replaces the R
in the circle with the voltage term E. Power is measured
in watts, named for James Watt. the Scottish inventor of
the first practical steam engine.

Georg Simon Ohm
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Watt was not an electrical engi-
neer or scientist, but made such
extensive calculations of power —
and in the process coined the term
“horsepower™ — that the unit of elec-
trical power was named after him,
again by those mysterious guys who
do that sort of thing. In any event,
the formula in that iteration works
exactly the same as the original.

IN PRACTICE IT'S PERFECT

Both formulas are practical in
ways that might not be immediately
apparent and can be used to diag-
nose many problems that broadcast
engineers routinely run into. For
example, why does a power supply
blow a fuse?

If we can assume that the power
company has not inadvertently
throttled up the grid and sent your
studio 220 volts instead of the normal 110, then accord-
ing to Ohm’s Law. there can be only one reason: The
internal resistance of the power supply or its associated
circuits has gone down, because the law tells us that
when resistance goes down. current goes up.

It follows that if the resistance goes low enough.
the current will go high enough to blow the fuse. And
here’s the thing: it doesn’t even have to be a dead short
(meaning no resistance at all). Ohm’s Law can tell you
precisely how low the resistance has to go before the
current flow will exceed the rating of the fuse.

Valuable information when something needs fixing
fast.

Using the power variation of the formula can help
diagnose transmitter problems. or just to confirm nor-
mal operation. If you know your transmitter’s operat-
ing efficiency (either tube-type or solid-state) and the
output power is 5000 watts, you can figure out how
much current should be coming from the power supply.
provided you know the supply voltage.

If the supply voltage is 50 volts (not uncommon in
a solid-state transmitter) and the transmitter efficiency
is 90 percent, the power supply current has to be 111
amps, if all is well. The calculation is 5.555 watts (the
power needed for the transmitter to make 5,000 watts
of RF assuming 90 percent efficiency), divided by 50
volts. which equals 111 amps.

If the power supply current meter is reading signifi-
cantly higher or lower than that, something is wrong.

Similarly. in a tube-type transmitter. if a current
overload relay intermittently trips, Ohm’s Law tells
us that the resistance of the circuit being protected
by the relay has decreased, or the supply voltage has
increased. According to Ohm’s Law., when current
increases there can only be one of two reasons: Either
the voltage has increased (entirely possible in a trans-
mitter circuit) or the internal resistance has decreased.

Knowing the formula makes all the difference in
diagnosing and finding the problem.

Georg Ohm died in 1854, 48 years before Marconi
astounded the world by broadcasting a signal across the
Atlantic and setting the stage for the future of radio.
But Marconi and all who have followed him would
have gotten nowhere without Ohm’s Law. It’s the true
Formula One.

Jim Withers is owner of KYRK(FM) in Corpus
Christi, Texas, and a longtime RW contributor. He has
Jour decades of broadcast engineering experience at
radio and television stations around the country.



© GM JOURNAL

Resource for Business, Programming and Sales

RADIOWORLD  January 1, 2014

Podcast Success Stories

Three shows that are making it work

BY ELIZA KRIGMAN

When it comes to podcasts — often
defined as on-demand audio content —
the only limitation is imagination. With
relatively low barriers to entry in terms
of cost and often production. the podcast
is an incubator for creativity and a means
of broadening the reach of your audience,
or finding one for something new.

Listeners subscribe to podcasts
through iTunes and apps like Stitcher.
Used by major radio stations and one-
man-bands operating out of their garage
alike, it's something of an equalizer
in terms of a platform to engage with
listeners.

The substance and format of pod-
casts can vary greatly. from one person
talking about serious news to a bevy of
characters mulling over inane things
like the worst in recent film (for that
topic check out "“The Flop House”).

Radio World caught up with some
of the folks behind three different and
successful podcasts to talk about what it
takes to thrive in this space and the sci-
ence behind their artistic choices.

The three shows “Welcome to
Night Vale.” *Put Your Hands Together”
and “Radiolab™ could scarcely be
more distinct from one another, but they
share some overarching similarities, the
most significant of which is that they
are novel and niche.

STORYTIME
“"Welcome to Night Vale.” which
could be described as a kind of “Lake

Wobegon™ meets “The Twilight Zone,”
is a bi-monthly narrative account of the
strange happenings of a small desert
town. Or, in the words of writer Joseph
Fink. it's a place where all conspiracy
theories are true. It's framed as a radio
news show but actually produced inde-
pendently by Fink. co-creator Jeffrey
Cranor and the narrator Cecil Baldwin.

Launched in June of 2012, “Night
Vale” shot past public radio giant “This
American Life” over the summer to
become. temporarily. the number one
podcast on iTunes. That list tends to
fluctuate a lot, but “Night Vale™ has
gone on to be a consistent fixture in the
top 10. Neither Cranor nor Fink claimed

Jasika Nicole and Cecil Baldwin at the
‘Night Vale’ live show at Largo at the
Coronet in Los Angeles in October,

to have engineered such an overwhelm-
ingly positive response. but they do
think being unique is an important part
of it.

It’s essential to have *“an idea behind
it that's specific and new.” Fink says.
*““This is a podcast about X. and every-
thing is about that.”” Part of that is being
a fan first, Fink says. “Listen to a lot of
podcasts: see what people are doing.”

HA HA POWER

Cameron Esposito. host of the com-
edy podcast “"Put Your Hands Together.”
wanted to get more bang for her buck
with the show she puts on at the Upright
Citizens Brigade theater in Los Angeles
every Tuesday. So she repurposes it as a
podcast. While there is a lot of competi-
tion in the comedy podcast space. she
believes hers was the first one to distrib-
ute a live stand-up routine.
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“The future of standup is more niche-
oriented,” Esposito said. who refers to
her own particular brand as “alterna-
tive.” meaning that it’s less of a “strict set
up and punch ‘ines” and more “personal

Cameron Esposito,
talking with comedian
inder

stories.” The podcast has increased her
visibility leading to fan support in plac
es like Kansas City. Kan., Espesito says.
that might otherwise never heard of her.
(continued on page 25)

Get your FREE copy here:
www.radioworld.com/ebooks
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Managers often spend hundreds of
dollars an hour without even realizing
what they’ve done. How do they get
away with this? It’s simple. They hold a
meeting.

Yes, every time a manager conducts
a meeting with several people, he or she
should consider the investment. Think of
it this way: Convert each attendee’s salary
to their hourly wage for the length of the
meeting. Especially when considering
higher-paid employees such as depart-
ment heads, well, you get the picture.

All managers, especially senior ones,
would do well to be aware of the total
expenditure and be motivated to reno-
vate their meeting style and activity.
For example, being better-prepared or
finding ways to make meetings more
efficient, and therefore shorter, can reap
many benefits. During 2014, please
consider the investment you are mak-
ing in meetings and really make every
moment count.

HERE'S HOW
Meetings must have a written agenda.
This doesn’t have to be circulated, nor

must the group approve it. The meeting ~ Stockphoto/leremy
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Keep Meetings Short and Sweet

Here’s how to keep these gatherings from becoming dreaded 'time sucks’

leader can even scribble the agenda on
a napkin if she likes. It still counts as a
written topical plan, the key to preventing
a meeting from devolving into tangents
and trivia. It’s perfectly fine to have
attendees add items to this agenda.

Ideally, they should give the meeting
leader a heads-up on their addition. It
can be acceptable to enter the meet-
ing with an unseen item. However, an
attendee adding a time-consuming item
to the agenda without prior discussion
can result in what one of my peers used
to refer to as “time suckage.”

Also, the topic an attendee selects
may not be appropriate for that specific
meeting, or perhaps the management
lead would have liked some time to
prepare thoughts about the topic prior
to discussion.

The start time and maximum length
of a meeting must be a solid contract
with the constituents. If the leader of a
meeting is never late, it’s highly likely
the attendees will be late. Meetings
should rarely run over the prescribed
time. They may always be shorter.

More often than not, after the leader
of a meeting covers an agenda, he will
proceed one-by-one around the table
asking others if they have anything
they’d like to report or discuss. It should
be made perfectly clear that while indi-
viduals should do very brief updates,
they may also choose not to say a word.

Too often, people feel pressured to
say something simply because everyone

January 1,2014

PROMO
POWER

Mark Lapidus a

at the table is contributing to the dis-
cussion. This is counterproductive and
encourages mundane and often irrel-
evant topics to emerge.

Managers often exercise wisdom by
cancelling regularly scheduled group
meetings. This can happen during a very
busy time for a station when everyone
has so many projects, they don’t have
enough hours in the day. It can occur
when a manager simply doesn’t form
a substantial agenda that requires an
entire group. And here’s one that is often
missed until the late minute: Too many
people are on vacation or simply not
open to attend.

Meetings should

rarely run over the
initially prescribed time.
They may always be
shorter.

The most effective meetings you’ll
have with staff are likely one-on-one.
Vary the location so that the meeting is
not always in your office. Coffee shops
are good. Bars can work. Outside on
a bench is a nice change of scenery.
The location can be mood-altering and
enables the person to hear more clearly
whatever compliment or correction you
are delivering. Some of the most memo-
rable meetings I've had with bosses
have been during walks on sunny days.

Do all meetings have to be in per-
son? Absolutely not! It’s about time you
offered more flexibility in how people
join your meetings. Let them Skype in,
or try Google+ for multiple on-camera
abilities. At the least, allow people to
literally phone it in without punishment.

Should meetings have a smartphone
rule? Yes. Discuss the “on/off” approach
with your group to drive consensus.
Some groups will want all phones shut
down or at least on vibrate. Others will
want permission to check email or voice-
mail once every 10 minutes. Feel free to
try different approaches and see what
works best for your particular group.

Whether it’s sales, programming or
department head meetings, two things
are certain: Everybody has real work to
do; and nobody enjoys long meetings.

Mark Lapidus is president of Lapidus
Media.
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PODCAST

(continued from page 23)

Esposito recently landed her first
appearance on a late-night talk show on
Craig Ferguson.

IT'S SCIENCE

What started back in 2003 as a seg-
ment with Jad Abumrad as a curator of
documentaries has morphed into the
popular podcast “Radiolab.” Today, the
show combines dialogue with co-hosts
Abumrad and Robert Krulwich with
sound as narrative to address deep phil-
osophical questions about science and
the human experience. It’s produced by
WNYC(FM), syndicated on 450 NPR
stations and downloaded by some 4 mil-
lion people every month.

“A lot of production uses voice and

GM JOURNAL

Robert Krulwhich, left, and Jad Abumrad are Radiolab co-hosts.
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Having a diversified presence on the Internet is
just as valuable as actually generating revenue.

~ Cameron Esposito

reporting but doesn’t use sound the
way we were interested in,” Radiolab
producer Ellen Horne said of the con-
cept. “We sort of felt nobody else was
doing this.” Instead of simply running a
10-second sound clip like others might
do, “Radiolab” uses sound in a theatri-
cal way. A story that takes place in a
freezing environment might include the

sound of ice cracking, for example.

It’s a fine line, though, between artful
and gimmicky, Horne cautions. They
experimented for a while before devel-
oping the format they use today.

The fact that all three shows bring
something new to the genre isn’t the
only thing these podcasts have in com-
mon; they also all do, or bave done, live

shows in front of an audience, and are
consistent in their distribution of the
podcast to listeners. The latter, they say,
is crucial.

“You have to have something that
your audience can predict,” Esposito
says, they need to know “when it’s com-
ing out and what it’s going to sound like.”

SHOW ME THE MONEY

Podcasts may not be a get-rich-quick
scheme, but they can be monetized.

“Radiolab™ has sponsors, and “Night
Vale” makes some money off of show
merchandise. Both also take donations.
When it comes to sponsorship. “Night
Vale” isn’t ruling that out, but is cautious
about doing anything that would inter-
rupt their storytetling format. Esposito
describes “Put Your Hands Together”

PRODUCTS & SERVICES SHOWCASE

Stephanie Black
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as a passion project, given that it’s not
making any money at the moment, but
maintains that it pays dividends anyways.

“Having a diversified presence on the
Internet is just as valuable as actually
generating revenue,” Esposito said.

It needn’t cost much to get in the
game. The microphone “Night Vale”
uses to record cost $60 and Liberated
Syndication hosts their podcast for only
$20 a month.

As far as the brains behind these
three operations are concerned, the
future of podcasts is bright.

“It’s a great way to hone your skill
without a ton of risk,” Esposito said.
Under the right circumstances. it can be
“a sandbox of creativity for your staff,”
Horne said.

Fink encourages people to consider
the podcast as a worthy genre in and
of itself.

“At the moment, podcasting is some-
times seen as the step to something
rather than the end itself,” Fink said. “I
think of it as an end in itself; done right,
it’s an art form.”

Eliza Krigman interviewed NPR
Vice President & General Manager of
Digital Services Robert Kempf in Radio
World’s recent eBook “Streaming for
Radio Broadcasters.” See radioworld.
com/ebooks.
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Radio World's Products
and Services Showcase
provides a perfect medium for
marketing your products and services.

The CAP-DEC1, Gorman-Redlich is a stand-
alore CAP-to-EAS converter for use with your
existing emergency alerting equipment. This
cos:-effective device allows broadcasters to
easi'y meet Common Alerting Protoco! (CAP)
compliance requirements mandated by the FCC
without -equiring the purchase of an additional
encoder/decoder system or other costly

Compatible with any existing EAS encoder/decoder made
by any manufacturer

- Powerful 1.6GHz dual core processor and 1GB of memory
- Built-in text-to-speech conversion functionality

equipment. The CAP-DEC1is CAP 1.2 compliant
and requires only one unit of rack space. Trust
the experts with over 35+ years experience in
the emergency alerting industry to help you
meet your broadcasting needs. Visit our website
or contact us today for more information about
the Gorman-Redlich CAP-DEC1. We continue to
support equipment we made 35 years ago.

Five (5) USB ports for peripherals

Automatic clock synchronization via NTP servers
Software can be updated via LAN or USB
Print alert reports to USB or network printer

For more information contact
dcarson@nbmedia.com

212-378-0400 ext. 511
to request a media kit.

- FAST Gigabit network capability with built in firewall for
security

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

- Nearly limitless storage capacity for logs and audio
nessages

- Polling 3 URL's currently with room for future expansion
- FEMA independent lab affirms CAP 1.2 compliance
- Printer no longer required for EAS log

Garman-Redlich Mfg. Co.

257 W. Union Street, Athens, OH 45701

www.gorman-redlich.com Phone: 740-593-3150
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Compact Mixer Evolution: Mackie DL1608

Are actual faders a thing of the past? Can it all be done from an iPad?

D PRODUCT
EVALUATION

BY BRETT GILBERT

Compact mixers have been a valuable
tool of broadcasters for decades. Early
units such as the Shure M series were
solid but due to technology limitations
lacked features found in studio-based
mixers. In the 1990s, Mackie began
producing compact mixers giving users
more inputs, equalization and auxiliary
outputs in a small portable form factor.

As technology has continued to
evolve digital mixing, what was at one
time only available to those with a large
budget has now become affordable.
With the proliferation of high-power
processors and FPGAs, it is possible to
create digital compact mixers with fea-
tures that were at one time relegated to
high-dollar live or studio models.

IPAO

Mackie, like several other manufac-
turers, has made its own foray into the
digital compact mixer domain, with the
DL1608 and DL806. However, the DL
series is unique in that they contain no
customary control surface items such as
physical faders, switches or meters.

Mackie recognized that many users
of digital mixers were not using the
physical mixer interface, but instead
were using an iPad via Wi-Fi to control
their digital mixer remotely.

Mackie chose to design a digital
mixer that uses the iPad as the exclusive
control surface for the mixer instead
of spending money to design and pro-
duce a conventional control surface.
Production cost is lowered, and the size
of the mixer is dramatically smaller.
Thanks to the software-based design,
both the user interface and mixer can be
upgraded and redesigned easily, quickly
and without most physical manufactur-
ing considerations.

Since the DL series lacks the typical
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Unlike any other transmitter

TULSA SHOCK

The Mackie DL1608 is shown working a WNBA game.

physical controls of a mixer, Mackie has
designed into the top an angled iPad
docking tray. This comes with a captive
bracket to prevent removal of the iPad;
and the mixer has a Kensington lock
port for securing the mixer in perma-
nent installs. With the iPad placed into
the tray the mixer has a similar feel as
you would have with a conventional
mixer but instead the user is utilizing a
touchscreen for control.

When the iPad is docked in the tray,
the mixer provides power to charge the
iPad, a direct data connection allows
control of the mixer without Wi-Fi and
the digital audio in and out from the
iPad provides the ability to playback
and record audio.

Running the show is the Master Fader
application, a free app that can be down-
loaded from the App Store. It can oper-
ate with or without the mixer, allowing
potential buyers to demo the mixer func-
tions prior to purchasing the mixer.

Despite the lack of typical controls,
Mackie has done a good job of reproduc-
ing the look and feel of a regular mixer.
The default view provides access to
eight faders at a time but a quick swipe
motion will allow you to scroll through
the various faders. The master fader for
the active layer is always available on
the right side of the screen. There are
up to nine layers of faders, L-R, aux-
iliaries, reverb and delay. At the top of
each channel is an EQ image that when
tapped takes you to the *fat channel” for
the associated fader. From this screen

you can swipe up or down to access the
four-band parametric EQ, gate and com-
pressor, reverb and delay options.

There are up to eight outputs from
the mixer, depending on the model, the
main L-R output and four or six aux-
iliary outputs. Each output has its own
31-band equalizer and its own dedicated
compressor. The auxiliary outputs can
be either pre or post but the pre-feed
retains the EQ, gate and compressor
functions. Mackie is readying v2 of the
software, which will provide a pre-DSP
option allowing the EQ, gate and com-
pressor to also be bypassed. Also, the
auxiliaries can be switched to mono or
stereo-linked operation.

The beauty of the DL1608 is it pro-
vides great features and numerous inputs
for broadcasters in a small interface that
can be taken to any stadium or arena.
The parametric EQ is great for crowd
and effects microphones, the individual
channel compressors are great for tam-
ing announcers who like to shout dur-
ing big plays, and the numerous auxil-
iary outputs give you the capability to
have individual headphone feeds, locker
room feeds, sideline feeds, etc.

As an example, I use Henry Talent
Pods and I can provide each announcer
with a custom feed with just what they
want to hear. If they want louder effects
audio or a continuous feed of the side-
line announcer | can provide that in
a custom mix. If I had one complaint
about the DL series it would be the
lack of various L-R outputs. Previous

MACKIE DL1608

Digital Live Sound Mixer
w/iPad Control

Thumbs Up
+ Compact size
+ Touchscreen
+ DSP tools

Thumbs Down

— Lack of various L-R connections
- Preamps are not recallable

- External power supply

Retail: $1,249.99

For information, visit www.mackie.
comiproducts/diseries

Mackie mixers provided XLR, 1/4-inch
and RCA outputs, the DL Series only
provides one pair of XLR outputs for
the L-R mix.

I've found the Mackie DL series to
be an easy mixer to operate via the iPad
touchscreen interface. Despite the lack
of physical faders 1 have operated up
to four faders simultaneously during
basketball games to control the court
microphones. Additionally, even with
the bright arena lighting for TV, | have
had no difficulty seeing games, and
a nice benefit of the backlit screen is
being able to see the controls during
blackouts for the pregame festivities. |
have also used the mixer at other station
events including an artist performance
at a local mall where the Wi-Fi freedom
allowed me to roam freely during the
performance to listen and mix from sev-
eral locations. Of course, the mixer is
also equally suited for live band record-
ing, with plenty of factory presets for
various instruments and vocals.

People are impressed when they see
the mixer in use because of its compact
size and the number of features it has
built in. While the amount of equipment
I carry to a broadcast hasn’t changed,
the capabilities of what I can provide
have increased significantly. 1 also get
a good laugh when the talent can look
down on the screen and see their names
and even their picture, if I choose, on the
digital scribble strip below their fader.

The DL1608 quickly has replaced my
older Mackie VLZ series mixer as my
primary mixer for remote broadcasts
because it offers so many more features
and capabilities in a compact package.
The age of digital mixing for sporting
and remote broadcasts has arrived and
I like it.

Brett Gilbert is director of engineer-
ing and IT for Clear Channel Media
and Entertainment in Tulsa, Okla.



BROADCAST EQUIPMENT EXCHANGE

RADIOWORLD

BAY COUNTRY BROADCAST EQUIPMENT

BUY - SELL - TRADE

Your #1 Source
Far Quality Used Radio Broadcast Equipment

View The Latest List Online at: http://www.baycountry.com
Or call and we will fax it to you.

7117 Olivia Rd., Baltimore MD 21220
Toll Free: 877-722-1031 ¢ FAX 443-596-0212  E-mail: sales@baycountry.com

I ACOUSTICS

: ANTENNAS

FCC COMPLIANCE
AM & FM Tower Signs
Tower Registration Signs
Standard & Custom Wording
Guy Wire Protectors - Antenna Tags

ANTENNA ID PRODUCTS
antennalD@msn.com

E-mail us for a free PDF catalog
610-458-8418 www.antennalD.com

AUDIO PROCESSING
(INCLUDES ON-AIR)

WANT TO BUY

Teletronix LA-2A's, UREI
LA-3A's & LA-4's, Fairchild
660's & 670's, any Pultec EQ's
& any other old tube compres-
sor/limiters, call after 3PM CST
- 214 738-7873 or sixtiesradio@
yahoo.com.

AUTOMATION
EQUIPMENT

WANT TO SELL

It's free and it has been
expanded. The only cost is
to keep us informed as to
how the system is perform-
ing and let us know how
you are using it. DIY-D), is
a Linux based radio automation
system and now sports a record
scheduler  (DIY-DJ-RECORDER)
which allows you to schedule
the recording of a network or
any other program for replay
later as well as a basic logging
system. Beside these additions
the system schedules music, does
voice tracking (ALWAYS hit the
vocal), create a shell, live assist,
exact time events, join satellite
feeds, automated temperature
announce, do unattended remote
events and more. Call (406) 679-
0527 or email krws@digitalde-
velopment.net for a copy today.

WANT TO BUY
Wanted: old analog automa-
tion equip, filters and EQ, tube
amps, reel to reel, cart machines
and parts. Pacific NW area. 503-
493-2983.

MICROPHONES/
HEADPHONES/

SPEAKERS/AMPS

WANT TO SELL

1934 RCA 77A double ribbon
microphone, originally used
by Arthur Godfrey at WFBR
Baltimore. 100% perfect condi-
tion. Contact Bill Cook, 719-
684-6010.

WANT TO BUY
RCA 77-DX's & 44-BX's, any
other RCA ribbon mics, on-air
lights, call after 3PM CST, 214
738-7873 or sixtiesradio@
yahoo.com.

ROTRON BLOWERS AND PLATE
BLOCKERS, new & rebuilt for Elcom,
Harris, CCA, CSI, McMartin. Goodrich
Ent. 11435 Monderson St. Omaha,
NE 68164 402-493-1886 Emoil:
CGoodrich@tconl.com

WANT TO SELL

Radio broadcasts of Major
League Baseball, NFL, and
some college football games
that are on cassette tapes,
approx 100 to 125 games, time

period of entire collection os
from the 1950's — 1970’s, BO.
Must purchase entire collection.
Contact Ron, 925-284-5428 or
ronwtamm@yahoo.com

WANT TO BUY

Collector wants to buy: old
vintage pro gears, compres-
sor/limiter, microphone,
mixing consoles, ampli-
fiers, mic preamps, speak-
ers, turntables, EQ working
or not, working transform-
ers (UTC Western Electric),
Fairchild, Western Electric,
Langevin, RCA, Gates,
Urei, Altec, Pultec, Collins.
Cash - pick up 773-339-9035
or ilg821@aol.com.

2" plastic "spot” reels 6.5
or 8" diameter, as used for
quad video. Wayne, Audio
Village, 760-320-0728 or
audiovig@gte.net.

Equipment Wanted: obso-
lete, or out of service broad-
cast and recording gear, ampli-
fiers, processing, radio or mix-
ing consoles, microphones, etc.
Large lots preferred. Pickup or
shipping can be discussed. 443-
854-0725 or ajkivi@gmail.com.

I'm looking for San Francisco
radio recordings from the
1920's through the 1980's.
For example newscast, talk
shows, music shows, live band
remotes, etc. Stations like KGO,
KFRC, KSFO, KTAB, KDIA, KWBR,
KSFX, KOBY, KCBS, KQW, KRE,
KTIM, KYA, etc, | will pay for
copies... Feel free to call me at
925-284-5428 or you can email
me at ronwtamm@yahoo.com.

Looking for a broadcast
excerpt of a SanFrancisco
Giant’s taped off of KSFO
radio from 1959, interviews
with Willie Mays, Dusty Rhodes
& some play by play excerpts,
also features a homerun by
Willie Mays and Felipe Alou
stealing second base, running
time is 18:02, also looking for SF
Giants games and/or highlights

STOP

yvith a plug-in
K-Y Filter Company
3010 Grinnel Place
Davis, CA 95618
(530) 757-6873

AM RADIO INTERFERENCE

T/telephone RF filter from

www.ky-filters.com

Model AM-1 is for AM Broadcast Band radio interference.
Model RF-1 is for Short Wave, Ham Radio, CB etc.

&

January 1, 2014

s CONSULTANTS ==mmm

* AM/FM/NCE Applications
* Allocation and Upgrade Studies
* Pre-Purchase Inspections
* ANSI and NRSC Measurements

Fax (651) 784-7541

° WL ENGINEERING, INC.
d Consulting Communications Engineers

651-784-7445

* Tower Detuning
* Intermodulation Studies
* Radiation Hazard Evaluation and Measurements

E-mail: infoeowleng.com

“Member AFCCE

Doug Vegnier

Granam BRock, INC.

Broadcast Engineering Consulting
AMFMTVILPTVIDTV
Custom mapping service
Frequency searches
Propagation prediction
FCC application preparation

S1=) i -
Software for your PC

(800) 743-3684
www.v-soft.com
VEHICLES )

Broapcast Trowacar ConsurranTs
Full Service Frosn Allocation o
Opcratom AM/IM
Frobd Wiork. Anseress and
Facilities Devigen
Over 45 years engineering
and consulting expertence

912-638-8028
202-393-5133
www.grihambrock.com
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We Fix Conflicting
LPFM Applications

352-332-3157 Ext 4

kesslerandgehmamcom

+ Radio and television faciity
coverage predictions, uperade
studices, and facility design

¢ FCC application preparuion

» Contact Clarence M. Beverage
or Laura M. Mizrahi

Communications

t\ Technologies, Inc.

Tek: (B56) 985-0077
www.commicchrf.com

1998 Ford Thunder Truck purchased new.,

.. Very Clean, New Tires ...

with built in Speakers , Amps , Mixer, CD player and LED Signage on

BOTH sides. The perfect remote vehicle for a Retro radio station.

from 1958-1978 also taped off
KSFO Radio. Ron, 925-284-5428
or ronwtamm@yahoo.com.

Looking for KFRC signoff
radio broadcast from 1930
Andy Potter, running time is
0:22 & aiso the KLX kitchen
the program guest is Susanne
Caygill, a discussion of wom-
en’s affairs with a long promo-
tion for Caygill's appearance
at a local store. Anne Truax,
Susanne Caygill, running time
is 13:44. Ron, 925-284-5428 or

978-686-9966

email ronwtamm@yahoo.com.

Looking for KTIM FM radio
shows from 1981-1984 if
possible unscoped. R Tamm,
925-284-5428 or ronwtamm@
yahoo.com.

RECEIVERS/
TRANSCEIVERS

WANT TO SELL

American Made SCA
Decoders, 417-881-1846.

RECORDING &
PLAYBACK HARDWARE

WANT TO BUY

Large or small collections of
16" transcriptions or 12" tran-
scriptions, not commeigcial LPs.
Bill Cook, 719-684-6010.

Schnader telescriptions 16
mm musical films produced in
the early 50s. Bill Cook, 719-684-
6010.



BROADCAST EQUIPMENT EXCHANGE

Submit your listings to: dcarson@nbmedia.com

Rebuilt Power Tubes 1/2 the cost of New!

Tel: 800-532-6626 Web: www.econco.com
Intl +1-530-662-7553 Fax: +1-530-666-7760

TRANSMITTERS/EXCITERS/TRANSLATORS

Serving the Broadcast Industry Since 1978

¥ RF PARTS  CO.

Se Habla Espanol

We Export

Transmitters and Broadcast Equipment for Radio & Television EIMAC - TAYLOR * SVETLANA

New & Rebuilt Tubes - Same Day Shipping

Please visit our website,

Used FM Transmittars A ..
T www.fmamiv.com, for additional listings.
S00W 2000 BE FM 500C Motorola « Toshiba + SGS « Thomson & Mitsubishi Semiconductors
35KW 2000  Harris Z3.5CD : IS0 9001 Certified

3.75 KW HD-Digital Harris Z16HD+Digital
5 KW 1995  Harris HTSCD

5 KW 1998  Harris Z5C0 w/2XFlexstars

5 KW 2006  Harris Z5, solid-state, unused
7.5KW 2002 Harris Z7.5C0

10 KW 1991 Harris HT10

10 KW 2005  Harris Z16HD + Analog

25 KW 1988  Harris HT25CD

30 KW 1988  Harris FM30K

35 KW BE FM35A/T, upgraded in 2001 *

*Over $35,000.00 spent to convert zo “T" in 2001

Used AM Transmitters

Please see our website or contact us for current listing

Exciters & Miscellaneous Equipment

BE FC30, SCA Generator

Bird Model 8936, 10 kW air-cooled RF Load
Phasemaster 112,000

Sola Constant Voltage Transformer #23-23-230-8

crown BroRDCRST

TV Transmitters- Anzlog and Digital
Used FLO TV Transmitters* *Axcera
“*Rohde & Schwarz* *Harris Maxiva

New TV Transmitters- Analog and Digital
OMB, Rohde & Schwarz and Technalogix
TV Antennas

VHF and UHF

(10 Wto 10 KW) TV STL

800-441-8454 + 215-938-7304 + FAX: +1-215-938-7361

rfp@rfparts.com
"}
g ol Lo
’ WANT TO SELL
HARRIS Comstream ABR 200 satellite

KU band rcvr, also a KU band
satellite dish for sale, call for
info. K Diebel, 318-728-3578.

TAX DEDUCTIBLE
EQUIPMENT

Donations Needed: All
Volunteer, Non-profit Low
Power community radios sta-
tions need Equipment. Will
offer tax deduction letter, You
determine donation value, We
will pay shipping. Equipment
shared  between  three

POSITIONS WANTED

Are you a small market station need-
ing a good nuts & bolts engineer in the
Los Angeles area? | will make your station
shine! CET, fully FCC Licensed. Available
for Full/Part-time/Contract work. Available
immediately. Mitchell Rakoff, 909-446-
6820, mitchellrakoff@yahoo.com.

Experiened radio station manager
seeks new management opportuni-
ty. More than 39 years experience in
radio. Willing to relocate. Family-friendly
format(s) preferred. Send details about
your management opening to: radiogm@
hotmail.com.

Extremely knowledgeable and articu-
late racing writer/talk show host
Adam Amick is available for shows, cor-

respondent, features, etc. Check out www.
bleacherreport.com for samples. Call 214-
384-5812 or email: adam@rubbinsracing-
show.com.

Show prep is the key! Extremely ver-
satile, ready to adapt to your needs to
accomplish your stations goals. Skilled in
copywriting, imaging, digital & technical
production. Jeremy Quary, 405-481-1762
or JeremyQuary75@gmail.com.

Broadcaster committed, detail-orient-
ed, with good work ethics, and always
willing to go the extra mile. Adept comput-
er/digital editing, and social media skills.
Jason, 817-779-2944 or jnorthcutt777 jn@
gmail.com.

Extremely motivated and energetic
On-Air Personality seeking a place to
display my talents. Excellent at imaging &
proficient with programs such as Cool Edit
& Adobe. Barry Brewer, 502-419-7389 or
BarryTBrewerJr@hotmail.com.

L= ==—_a

Advertise your employment ad
on our web site for only
$2 per word!

radioworid.com
Call David
for all the details at
212-378-0400 ext. S11

or email
dcarson@nbmedia.com
| - 1

760-744-0700

www.rfparts.com

The Choice of Successful
Broadcasters Since 1934

' N
FOR THE BEST PRICE A POWER TUBES
& 24 Hr service on fransmitting tubes &‘ Tl'lOdeS
sockets/parts, new & rebuilt call Goodrich Tetrodes
Ent. at 402-493-1886 doy or night, Pentodes
www.goodrichenterprises.com.

- NEW SOCKETS &
Wisconsin stations. Looking for |  REPLACEMENT PARTS
Mics, Mixers, field equipment,
etc. You name it. Email: Dan@ Worldwide Availability
WIECradio.org.

Made in U.S.A. |

CALL 800-414-8823
Int'l (650) 592-1221
Fax (650) 592-9988

TRANSMITTERS/
EXCITERS/TRANSLATORS

WANT TO SELL

CCA AM 10,000 D - Call John
KQSS 928-595-0263 between
10 & 6 PM Pacific Time.

RADIOWORLD

Equipment Exchaige =

Visit our Web Site at
www.eimac.com

F %
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DISTRIBUTOR
DIRECTORY

The following distributors serving the broadcast industry

would be glad to help you with any of your requirements.

CORNELL-DUBILIER
MICA CAPACITORS

FROM STOCK

| JENNINGS VACUUM
CAPACITORS

FROM STOCK

HIGH ENERGY CERAMIC
CAPACITORS

SURCOM ASSOCIATES

5674 Lt Canuno Real, Suite K
Carlsbal, Califorma 92008
(760 438-4120° Fax: (7060) 438 4750

cmatl ik @snrceuy web www st
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Comments shown were posted by readers to stories that
appear at radioworld.com.

There was an ourpouring of respect for the lute Bernie Wise and sadness about his death, as reported at radioworld.com in December.
Here are some of the comments.

The late Bernie Wise is shown
accepting an award last

spring from the International
Broadcasters I[dea Bank for his
contributions to the broadcasting
industry and his longtime support

of the Idea Bank.

ADVERTISER INDEX

PAGE
12

1

19
7,15

2,16-17, 32

ADVERTISER
AM Ground Systems Co.
BSI

Burk Technology
Comrex Gorporation
Dale Pro Audic
Gorman Redlich Mfg
Heil Sound, Ltd.
Henry Engineering
Inovonics Inc
Logitek

Nautel Ltd.

Radio Systems Inc
Studio Items Inc
Tieline Technology

Wheatstone Gorporation

"I am very sorry to hear of Bernie’s pass-
ing. He was a true radio guy and under-
stood the business of transmitter manu-
facture very well. The Energy-Onix facility
is located close to me and | have stopped
in there often over the years, sometimes
just to chat.”

“l am so saddened to hear of the passing of
such an intelligent and extremely nice man
as Mr. Bernie Wise. It has been my extreme
pleasure over the years to call him a true
gentleman and friend. He has been so very
helpful over the years in troubleshooting
difficulties with transmitters utilizing ground-
ed-grid tubes, even orphans and those of
competitors.”

“I'm saddened to hear of Bernie’s pass-
ing. He was a great intellect and a boon
to broadcasting. It was my honor to have
known him for more than 25 years and

I only wish I'd met him sooner. His wit
and dry humor will be missed, as will his
presence at the NAB.”

This fisting 1s provided for the convenience of our readers.
Radio World assumes no ftability for inaccunicy

WEB SITE/URL
www.amgroundsystems.com
www.bsiusa.com
www.burk.com
WWW.COmrex.com
www.daleproaudio.com
www.gorman-redlich.com
www.heilsound.com
www.henryeng.com
www.inovonicsbroadcast.com
www.logitekaudio.com
www.nautel.com

www radiosystems.com
www.studioitems.com
www.tieline.com

www.wheatstone.com

o

“Qur organization owns two Energy-
Onix tube transmitters. | never met
Bernie in person, but spent many hours
on the phone with him over the years
talking about transmitters. He always
wanted to know how every aspect of
the transmitter was working and loved
to chat to about the industry. He will be
missed.”

“Bernie was a great guy in his later years
and helped me a lot getting into radio sales.
A true pioneer in our business, knowing
Armstrong personally and setting up UHF
televisions frequency layout for the FCC
while at RCA. He will be missed.”

— on “Bernie Wise Dies, Age 87"

Share your side at

radioworld.com

RADIO), v];

The News Souree for Radio Managers and Fngineers

Our readers have something to say:

&4 Ve bve Radio World, I work as a
breadcast consulfant and trainer with
stations aroupg the world, Every

engineer [ kaow reads if. When each
new.issue arrives, they sit, make
coffee and rend. The articles are
great. The information is true. #%

Volerie Gefler

President Geller Nedia bsternosions!
Beeoday (emybsnt

New Yark

January 1.2014
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OPINION

Digital Is a Hungry Bandwidth Beast

A contract engineer comments on the
discussion about possible all-digital AM

D COMMENTARY

BY MICHAEL PAYNE

I read with great interest the com-
mentary by Joe D’Angelo of iBiquity
Digital Radio ("“AM Radio: Where Do
We Go From Here?" Sept. 26 issue)
regarding HD Radio as a path for AM
to evolve. | also read the reader posts to
that picce. All interesting.

I have had the privilege to speak with
a few people from iBiquity in the past
and, even though our points of view
differed, the conversations were always
cordial. I was offered the same experi-
ence from the folks from DRM. These
conversations are what make broadcast-
ing fun and exciting, especially from a
technical point of view.

Some of the reader comments to
this article resembled arguments made
about Microsoft’s dominance of the
computer marketplace. Okay, let's use
that analogy to discuss the two major
forms of digital broadcasting.

I equate iBiquity vs. DRM to the
Microsoft vs. Linux debate. One you
pay for the privilege to use, and the

other you get for next to
nothing. Yet another anal-
ogy is closed source devel-
opment Vvs. open source
development.

Now, let’s talk about some
real-world issues. Digital

broadcasting is a hungry Michael Payne

bandwidth beast. There can

be no argument here. I have personally
listened to the effects in several markets
and it isn’t pretty. Digital is not a good
neighbor. Get enough digital neighbors,
and you wind up in a “radio slum.”

Now down to the issue of the medi-
um-wave broadcast band and digital.
(We can no longer call it the AM band.)
The big questions are: At what power
would one be able to run, and will it
even work properly with multiple tower
arrays that most of us have to run?

PRACTICAL CONCERNS

I have seen the bandwidth proof of the
system | take care of and, quite frankly,
it stinks. Even AM stereo would sound
lousy on this array. These are facts, not
pipe dreams or pessimistic ballyhoos.

Let’s go a step farther with real-world
performance expectations. In my case. |

A NICE RADIO

“Roots of Radio” column.

D READER’'SFORUM
DON'T TOUCH THAT DIAL

Regarding “All-Digital Testing Expands” (Radio World, Dec. 4), we have sat-
ellite radio, AM and FM broadcast and. in some areas, Internet radio. The public
is tired of the relentless commercials and are rapidly changing over to MP3s
hooked to the vehicle radio. To force the AM band, mostly talk radio, to go digital
is just a joke. AM has seen a resurgence from what was a dead mode due to the
rapid proliferation of talk and sports radio. L.cave it alone!

| recommend the Sangean WFR-28 (“Gift-Ready Radios for Holiday Season,”
Nov. 20). It’s easy to set up and connect to your home WiFi and also has FM. It
is portable with battery operation and internal speaker, but you can also plug it
into AC and connect a line output to your home stereo system. It comes with a
large list of stations pre-loaded, but you can also add additional stations through
a personal web site. Sells for about $125.

John Schneider is a frequent contributor to Radio World. He writes the

Glenn Scott
Owner

DSM Labs
Laurens, S.C

John Schneider
Radio Historian
Quincy, Il

have a 5 kW AM (aka
medium-wave) and a
100 kW FM that are at
the same ground level.
After a survey | deter-
mined that the two sta-
tions covered the same
area. (Not a usual situ-
ation.) So, other than
fidelity and noise, both
were equal.

Keeping this in
mind, and depending on
the allowed digital power, this would
equate to cither 1 kW or 500 watts for the
former 5 kW AM facility. (That would
mean huge power savings, by the way.)
But then, we have the issue of nighttime
power vs. the four-tower array. This
could be bad for Gotham City, i.c. 540
watts or 270 watts vs. 2700 watts analog.

Things don't look good for Batman
and Robin.

Since we have to cover the same area,
let’s talk about this for a moment. In the
case of DRM. you need a rather signifi-
cant signal-to-noise ratio to get DRM to
decode. The approximate same scenario
also applies to IBOC.

If the SNR is not met, the listener
hears nothing at all. Instant tune-out
occurs, assuming pure digital. Now you
have the general manager and station
manager on your back after you have
spent a lot of money and time to imple-
ment the new wave of broadcasting.

SALES CHALLENGE

How to sell the listener on HD Radio
is the main focus. Let’s be honest. [t will
take deep pockets and large promotions
to get the ball rolling. If it is done right,
the returns could be significant indeed,
but it is up to the station(s) in question to
sell HD Radio. Don’t depend on the lis-
tener to get excited and go out and pop
the money to try your grand experiment.

In this same vein, don’t expect the lis-
tener to get excited when all you are pre-
senting is lame programming. One has to
present a real reason to listen. Give them
something to talk about, brag about.

It is a huge investment that will take
time to pay off. The upside is that there
is so much young talent out there; this
should not even be an issuc. Get these
young people excited.

Will the medium-wave band survive?
No one knows for sure, although Europe
is sure it is completely dead and worth-
less. 1 don’t subscribe to that thinking at
all. There is a lot we can do and should do.

We are truly blessed to have
Commissioner Pai as our advocate. Give
him a good reason to be just that.

Mike Pavne is a contract engineer
with Townsquare Media, Western Divi-
sion in Twin Falls, ldaho.
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web: www.daleproaudio.com
phone: 888.462.7828
email: info@daleproaudio.com

® 50 Years of Experience
22 West 19th Street, 2nd Flocr
® Expert Sales & Support Staff (between 5th & 6th Avenues)

e Competitive Price + Value New York, NY 10011

e Great Selection - The Best Brands Monday - Friday 9:30am to 5:30pm
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phone 1.252.638-7000 | audioartsengineering.com | sales@wheatstone.com

for more info, visit:
http://bit.ly/thinkbig16




