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Mike Cooney: Excellence
in Engineering

Eeasley’s quiet, no-nonsense tech leader
helps set the radio industry’s engineering agenda

EY PAUL J. MCLANE highest ideuls of the U.S.
radio broadcast engi-
neering  profession
and reflect  those
ideals through con-
tributions  to  the
industry. Cooney is
the 13th person we
have honored since
introducing the award

in 2004.
Cooney, 53. is chief
technology officer and vice
president of engineering of Beasley
Broadcast Group. a publicly traded.
family-led broadcaster that continues to
grow in prominence among U.S. com-
mercial radio groups. He also chairs the
National Association of Broadcasters’
Radio Technology Committee. where
many of the industry’s leading tech-
nologists confer about radio’s tuture. He
serves on NAB's separate Automotive
continued on page 3)

Michael Cooney is the
recipient of the 2016-17
Radio World Excellence in
Engineering Award.

Recipients represent the
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Noise Floor: Where

Do We Go From Here?

Here's what NAB, SBE, ARRL and others
told FCC advisors about this growing problem

BY TOM F. KING

This article summarizes com-
ments thar were filed in a noise

Hoor technical inquiry conduct-

ed by the Technological Advisory
Council of the
Engineering and Technology. The
TAC had asked users of public
conumunications spectrum, includ-
ing broadeasters, for input to help
it set goals for a radio spectrum
noise study.

The author is president of Kin-
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enCloud is a collection of mobile and web-based
applications that allow you to manage your library and playlists, record voice tracks on

FCC's Office of

tronic Labs Inc.; e was invited to

prepare this summary for a presen- :

tation to the ILEE Broadcust Tech-
nology Society. This paper summa-
rizes responses and concludes with

the author's recommendations. A |

copy also was filed with the com-

mission.

The subject of this paper con- |

cerns the licensed and unlicensed
users of electromagnetic spectrum
and the growing concern over the
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COONEY

(continued from page 1)

Digital Dashboard Committee and
is also a member of the Technical
Standards Committee for the Broadcast
Traffic Consortium, of which Beasley is
a founding member.

When you talk with Mike Cooney,
you get the sense not only of high
competence but of directness glimmer-
ing from behind a quiet, even-keeled
personality (though he insists he isn’t
always so mild in the office). ¥You
aren't surprised to learn that he comes
from the upper Midwest, a rural South
Daketa town of about 350 people — the
kind of place where folks left their keys
in their vehtcles and where even today
they don’t lock their doors. His dad was
a postmaster, his mom a legal assistant.
It was a great place to grow up, but not
one with a lot of career opportuniies
unless you wanted to work the land, as
most of his friends did

Cooney remembers being interested
in radio as a child. but his entry into the
industry was not exactly planned. He
attended Lake Area Technical Institute
in Watertown, S.D., studying industrial
electronics; and upon graduation, while
looking for work. he kappened to learn
of an opening at South Dakota Public
Television and Radio, part of the South
Dakota State University. He took a job
as assistant chief engineer and micro-
wave technician, and I just grew irom

there; I loved doing it.”

This led to a position as a corporate
chief engineer for Radio One Broadcast-
ing — not the company we know today
with a simifar name but a small entity
based in Linceln, Neb. Small, but grow-
ing; Cooney bhelped it expand from two
stations to a couple of dozen within just a
few years at a time before fast consolida-
tion became eommon.

For six years in the 1990s, he per-
formed project management and design
work for a military subcontractor, a
role that included designing and install-
ing radio and TV facilities worldwide,
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broadcast facilities, a 45,000-square-
foot facility in Kansas City servimg nine
Entercom stations.

FAMILY ATMOSPHERE

Beasley Broadcast Group came call-
ing in 2007. Now, almost a decade later,
Cooney manages engineering and IT
and close to 160 technical staff in those
departments. He plans Beasley’s capi-
tal and engineering budgets. leads and
designs its iarge studio and transmiiter
facility projects, and manages its corpo-
rate tower rental activities.

At Beasley he found a “family-type

Cooney heads the tech efforts of Beasley
Broadcast Group, which he joined in 2007 and which is
expanding thanks to its acquisition of Greater Media.

including high-power radio jobs in the
Philippines. He also worked for an AV
integrator and ran his own broadcast
engineering contract business.

Then he was recruited to work for
Entercom, where for eight years he man-
aged the daily activities of 10 to 15 staff
members in the engineering, IT and web
departments. He led multimillion-dollar
capital projects and was the principal
design engineer and construction man-
ager for one of the country’s largest

atmosphere very open-door.” He
appreciates that he can walk into the
office of CEO Caroline Beasley at any
time and that he has had the opportunity
to sit and talk for hours with patriarch
George Beasley. “Corporate here is very
much different than a lot of corporate
operations 1've seen,” he told me. “It’s
very much to support the markets and

support the radio stations.”
Much of Cooney’s work in the past
(continued on page 4)
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(continued from page 3)

two years has involved FM translators
to benefit the company’s AM holdings.
Beasley has almost two dozen transla-
tors; Cooney negotiated, purchased and
engineered most of them. The company,
he said, decided that “if we’re going to
keep our AMs, and we’re going to keep
them profitable. we need to expand them
into FM wherever possible. We need to
either buy FM signals in the markets
they’re with, or we need to buy a transla-
tor for them if possible. ... Also, when
it comes time, if you do want to sell the
AM, they're vastly more valuable if you
can tie a translator with it.”

Lately, though, much of his attention
has turned to Beasley’s acquisition of
Greater Media Inc., on which Cooney
did months of due diligence work and
which netted Beasley 18 more primary
signals. The number of stations under
his oversight has blossomed to 69, not
counting digital multicasts and transla-
tors; the growth will bring changes to
the company infrastructure, including
stations being spun off in Charlotte, and
some facilities being consolidated in
Boston and Philadelphia/Wilmington.

The entire process makes Cooney

HONOR ROLL

Recipients of the Radio World
Excellence in Engineering Award
represent the highest ideals of the
U.S. radio broadcast engineering
profession and reflect those ide-
als through contributions to the
industry.

2016 Michael Cooney
2015 David H. Layer
2014 Wayne Pecena
2013 Marty Garrison
2012 Paul Brenner
2011 Barry Thomas
2010 Milford Smith
2009 Gary Kline
2008 Jeff Littlejohn
2007 Clay Freinwald
2006 John Lyons
2005 Mike Starling
2004 Andy Andresen

even more aware of what he describes
as a real shortage of engineers — “If
you're a good engineer, you're prob-
ably working.” And Beasley, in fact, is
on the lookout to fill several positions.
However, the acquisition also meant
that Milford Smith, Greater Media’s
longtime VP of radio engineering and
himself a recipient of Radio World’s
Excellence in Engineering Award, saw
his position eliminated, though he con-
tinues to do contract and consulting
work for Beasley. Cooney considers him
a friend: “Smitty doesn’t have an enemy
in the world.”

What’s next? Talking to Cooney, you
get the sense Beasiey may not be done
acquiring.

“Caroline and | both believe very
much that our future is digital: and if
anything, that’s one of our biggest pri-
orities in the future, developing a digital
strategy both from third-party products,
streaming, websites, podcasting, all
those other products, the non-traditional
type revenue.”

With Beasley showing itself willing
to grow through acquisition, perhaps it
will acquire a digital company of some
kind. “We're looking at either develop-
ing and building our own infrastruc-
ture or buying another company. That’s
probably our biggest priority.”

ALL-DIGITAL FM?

The company’s interest in digital
includes over-the-air oroadcasting. and
Beasley is an active HD Radio par-
ticipant. But Caroline Beasley and Mike
Cooney are now thinking beyond hybrid
digital FM to a more dramatic future:
the desirability of a mandate for the
industry to convert the FM band to all-
digita! broadcasting.

“She thinks that we need to be digital,
and she wants me to push the conver-
sion of FM to all-digital in the future,”
Cooney said. He acknowledges that this
is a “volatile” idea that may scare some
people. However, “If TV hadn’t made

SIS e PRt

it a mandate, we would have never had
digital television. There are some real
advantages to an ali-digital FM signal
in the future, including additional data
for things like the Broadcast Traffic
Consortium and others. There are other
services that we could potentially make
revenue off with the data.”

The ability to make such a con-
version someday has always been one
of the fundamental selling points of
the HD Radio IBOC platform. But of
course it could not be accomplished
quickly or easily, and would likely be
contentious. The process would require
the backing of a majority of broadcast-
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that’ll pick it up at that time.”

SPECTRUM CHALLENGES

More immediately, I wondered how
Cooney views the spectrum regulatory
landscape.

Beasley has some 20 AM stations.
Cooney, who was part of revitaliza-
tion discussions at the NAB’s Radio
Technology Committee, was pleased
with the FCC’s translator initiative but
feels that other steps so far amount to
little more than fluff. He thinks it’s
unlikely that the FCC will take truly
dramatic action.

“To be blunt, I said, ‘If we wait
around for the commission to solve our
problems for us, AM will be dead and
gone by the time they try to fix it.” I still
believe that. If anything is controver-
sial at all, the FCC won't act on it. ...
There’s some low-hanging fruit, some
easy ones that everyone agrees on like
the ratchet rule type things, [but] the
other ones, all the tough ones, there’s
not enough agreement. I just think noth-
ing will be done with them, or at least
for years.”

What about the separate proposal
to create a new Class C4 on the FM
dial, which supporters say could help
hundreds of Class A FM commercial
stations in rural America upgrade their
power and coverage? “I'm a little ner-
vous about it because after investing
hundreds of thousands of dollars in
translators, it could displace some trans-

He comes from the upper Midwest, a rural
South Dakota town of about 350 people - the kind of
place where folks left their keys in their vehicles.

SR A S

ers; creation of a standard, presumably
involving the National Radio Systems
Committee; and a request to the FCC
for a conversion mandate.

“We can do all-digital as we spezak,”
Cooney said. “The problem is the cur-
rent radios that we have ... will only
pick up a portion of the channels. Most
people don’t know that that requires a
redesign of the FM chip. We're finally
at a point where a lot of digital radios
are being manufactured and cars are
rolling off the assembly line with them:
if we don’t stop that and get the next
generation of radio that can handle all-
digital, it just puts us further and further
behind.”

Cooney thus would support an all-
digital FM mandate “so that the manu-
facturers have to start building these
and putting them in cars — so that, even
if it is 10 or 15 years from now that we
go to all-digital, at least there’s a radio

lators. I know there’s been some studies
done on that to say that it shouldn’t dis-
place many. Beasley has very few Class
A signals, so we don’t benefit from
it very much. We have some in New
Jersey and in Augusta, Ga. Other than
that, we have no Class As.”

But Cooney expresses concern about
the overall direction of FM spectrum
management in the United States, par-
ticularly the FCC’s expansion of the
low-power service to allow many more
LPFMs.

“I think they were a good idea in
principal, but I think we are turning
the FM band into what the AM band is
now.” He noted that there are now 1,600
LPFM stations, and that in the past two
decades, more than 4,000 translators
have been added to the FM dial.

*“My job more and more every day is
dealing with, ‘Who are we interfering
with, or who is interfering with us?’
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We’ve been very lucky recently. Out
of 20-something translators we’ve pur-
chased, we’ve never had a single com-
plaint of interference. | think that goes
back to doing really good engineering
practice and studies before you decide
to buy one or build one. Many of the
smaller groups are not doing that.”

But he worries about FM crowding.
“If the low-power FMs hadn’t come
about, I would have been much more
supportive of another class. | don’t want
to say that I’'m against [a Class C4|.
because I'm not. I’m just nervous about
trying to give everyone more power, and
everyone an FM radio station, and what
we're doing to the band.”

PRIORITY: DASHBOARD

Recipients of our award tend to be
immersed in the industry’s growth and
new projects, and Cooney is no excep-
tion.

He chairs the NAB’s Radio Tech-
nology Committee, which consists of
leading technologists from member
companies who advise the association;
this puts him in regular contact with
his peers at most of the country’s other
major commercial broadcasters and
means he plays a quiet but important
role in helping set the industry’s conver-
sation about technology strategies. He
also serves on NAB’s new Automotive
Digital Dashboard Committee, which
consists mostly of radio CEOs, explor-
ing the industry’s future role in next-
generation automotive devices and help-
ing build relationships with carmakers.

He credits the work that’s been done
by NextRadio and the former iBiquity
Digital for advancing those relation-
ships, but says the rest of radio needs to
come along. “We need to embrace that
and start working much more closely
with them so that we remain in the
dashboard where we belong. ... In my
opinion, that’s our biggest priority right
now, the future dashboard.”

I asked him about the growing num-
ber of “hybrid radio” ideas that have
been put forth, seeking to combine one-
way, over-the-air broadcast infrastruc-
ture with two-way internet connectivity
and all of the data and analytics pos-
sibilities it could bring.

He said that Nick Piggott of
RadioDNS Hybrid Radio recently
addressed a Beasley general managers
meeting at the company headquarters in
Naples, Fla. “I had him speak because |
wanted them to understand hybrid radio
better than what they do, and where
that’s heading ... We are also very
supportive of NextRadio. I don’t want
them to become competitors.” Cooney
expresses excitement about what hybrid
radio could be. “If we can come up
with a standard that we all support and
that makes sense, 1 think the [NAB]
Technology Committee needs to be

involved in that.”

He also is a member of the Technical
Standards Commiittee of the Broadcast
Traffic Consortium, a coalition of North
American radio organizations that
formed a terrestrial broadcasting net-
work to distribute local traffic, weather,
fuel prices and other content via their
analog and digital signals; Beasley was a
founding member. Today Cooney finds

radioworld.com | RADIOWORLD

Cooney, teter laft fore round,
inspects a Richland Towers
projectin Kansas City.

himself researching whether Beasley
can make more revenue leasing HD
channels to other broadcasters versus
using the data for BTC. “If you had an
FM all-digital,” he added, “you could do
both pretty easily.”

Accomplished, capable, diligent,
no-nonsense — Mike Cooney is well
deserving of Radio World’s Excellence
in Engineering Award.
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(continued from page 1)

degradation in achieving reliable (I)
analog and HD AM and FM as well as
DTV broadcast reception, (2) wireless
communications service, (3) amateur
radio reception and (4) broadband inter-
net service as a result of a decreasing
signal-to-noise ratio due to an apparent
increase in the noise floor in the DC to
>] GHz frequency band.

It is for this reason that the Federal
Communications Commission Techni-
cal Advisory Council under the direc-
tion of the Office of Engineering and
Technology issued a Technical Inquiry
under ET Docket No. 16-191 in order
to request spectral noise measured data
from any and all licensed and unli-
censed users of electromagnetic spec-
trum and to respond to a list of ques-
tions that included the following:

* Is there a noise floor problem?

* Where does the problem exist?
Spectrally? Spatially? Temporally?

« Is there quantitative evidence of the
overall increase in the total inte-
grated noise floor across various
segments of the radio frequency
spectrum?

* How should a noise study be per-
formed?

The responses to these questions will
serve to establish a basis from which the
TAC could develop a set of achievable
goals to present to the chairman of the
FCC to act on in an effort to improve the
reliability of broadcast and communica-
tion services that are being adversely
affected by an increasing noise environ-
ment. The responsibility for this noise
study will be the responsibility of the
TAC Spectrum and Receiver Perfor-
mance working group that is currently
co-chaired by Dr. Greg Lapin, who
represents the American Radio Relay
League, and Lynn Claudy, senior vice
president for technology at the National
Association of Broadcasters.

GENERAL RESPONSE SUMMARY
TO THETAC TI

According to a summary report pre-
pared by Geoff Mendenhall, consuitant
to Gates Air Corp. and who is current-
ly serving on the TAC Spectrum and
Receiver Performance working group, a

Spectrum/Efficiency
Optimizer

Highest Hybrid

IBOC Efficiency

at-20d8 I at-14de |

nautel.com/GV

NEWS

total of 93 submissions were received at
the FCC Electronic Filing System, some
of which were duplicates. Responses
were received from 73 different people
or organizations. The breakdown on
responders was as follows:

« 23 companies/industry organiza-
tions

* 39 RF professionals (broadcast and
wireless)

* 31 licensed radio amateurs

* 9 responders did not reply to the
questions asked

The four [bullets] below illustrate
the most widely used services that are
affected by the increasing noise floor.

* Cellphone and broadband internet
service

* AM/FM/DTYV reception

* Police, fire and emergency
responder communications

* Amateur radio two-way communi-
cations

Individuals and companies represent-
ing each of these sectors of public com-
munications submitted responses to the
TAC TI.

HIGHLIGHTS OF SPECIFIC RESPONOERS

[The sections below summarize the
filed comments of the named organiza-
tions.]

PNEWSROUNDUP

-

PUBLIC FILE: ST i
Commercial radio Al
stations in the top [N -
50 markets with
more than five
employees must
post their public
files online with
the FCC by Dec.
24, Stations should .
upload existing :

Y

documents — annual EEO reports, issues and program
list, political reports — already included in the paper
public file to the FCC-hosted website. For more info see

https://ipublicfiles.fcc.govl.

SKYWAVE: A group representing 76 black-owned AM
stations asked FCC to expedite the end of skywave pro-
tection. "Allowing Class D stations the opportunity to
receive some amount of nighttime service, and allowing
Class B stations to improve their nighttime service, will

| o
s National Association of
Biack Owned Broadcasters

be an enormous benefit to the communities served by
those stations,” the National Association of Black-Owned
Broadcasters said. It has long favored this change. The

I. ARRL
The FCC classification of noise emit-
ters is as follows:

« Intentional emitters, such as broad-
cast stations or mobile telecom cell
sites.

e Unintentional emitters, such as
high-efficiency fluorescent and
light emitting diode (LED) lights,
computers, plasma TVs and switch-
ing power supplies

¢ Incidental emitters, such as over-
head power lines and motors

Man-made noise sources fall under
one of these three categories and
together attribute to the overall spec-
tral noise floor with the highest levels
being in the large, metropolitan urban
areas and the lowest levels being in the
rural areas. The ARRL response noted
that Section 15.5 of the FCC rules
calls for operators of an interference-
causing RF device to cease operating
the device if interference to authorized
services develops.

Operators should be aware of this
rule and seek FCC enforcement with
supporting documented evidence.

In addition Chris Imlay. the author
of the ARRL response. referred to an
IEEE Recommended Practice on the
resolution of power line noise com-
plaints (P1987) that is being developed
by the IEEE Electromagnetic Compat-

December 7. 2016

ibility Society Standards Development
and Education Committee. This docu-
ment should be distributed to all opera-
tors of broadcast and wireless commu-
nications services when available.

I1. Society of Broadcast Engineers

On May 26, 1999 the FCC requested
that the TAC study the noise floor
and propose new approaches to spec-
trum management based on emerging
and future technologies. The commis-
ston has since 1999 skipped the urgent
step of evaluating the RF environment
before repeatedly and constantly mak-
ing allocation decisions. The time is
now to proceed with a well-planned
comprehensive nationwide noise floor
study.

The commercially available range of
RF devices has expanded significantly
resulting in a previously limited range
of 30 MHz to 3 GHz as per the cur-
rent FCC Part {5 and 18 rules to an
expanded range up to 70 GHz; hence
a review and updating of the current
rules relating to noise interference is
in order.

The IEEE is in the process of revis-
ing Std. 473, a standard on site surveys,
which does include test methodology for
the measurement of signals and noise at
test sites and at locations of equipment.
This should be made available to TAC
when completed.

(continued on page 8)

FCC has tentatively concluded that Class A stations should
be protected, day and night, to the 0.1 mV/m ground-

are “unfounded.”

iStockphoto/bisii

BBG: The Broadcasting Board of
Governors said its overall audience
reached 278 million people in 61 lan-
guages, up from 226 million in 2015.
The estimate combines numerous
delivery platforms. BBG says it expe-
rienced its “largest ever year-to-year
audience increase” across its outlets:
Voice of America, Radio Free Europe/
Radio Liberty, Radio and TV Marti,
Radio Free Asia and the Middle East
Broadcasting Networks (Alhurra TV and Radio Sawa). The
blog BBG Watch, often critical of the organization, has
argued in the past that the annual estimates are mislead-
ing, but BBG says its performance information is “appro-
priate, complete and reliable.” The organization noted
recent initiatives such as new TV programs for lraqis;

wave contour, from co-channel stations; they also should
continue to be protected to the 0.5 mV/m groundwave
contour, day and night, from first-adjacent stations; and
critical hours protection of Class A stations should be
eliminated. NABOB pointed to filings by Carl T. Jones
Corp. and Hatfield & Dawson Consulting Engineers that
technical objections to elimination of skywave protection

social media outreach for VOA and RFA in Southeast Asia;

and a conference on internet freedom in Cuba. It said
that RFE/RL and VOA "actively engaged online in provid-
ing alternatives to Russian disinformation.”
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NOISE

(continued from page 6)

SBE recommendations to the TAC:

* Increased cooperation is needed between manufac-
turers of Part 15 devices and users of radio spec-
trum to identify noise sources and take appropriate
remedial action.

* Radiated emission limits below 30 MHz in the
FCC Part 15 rules for unintentional emitters
should be enacted. There are presently no radiated
emission limits below 30 MHz for most uninten-
tional emitters.

* Reduced Part 15 limits for LED lights should be
enacted to be harmonized with the Part 18 lower
limits for fluorescent bulbs.

* Better labeling on packaging for Part 18 fluores-
cent bulbs and ballasts to better inform consumers
of potential interference to radio, TV and cell-
phone reception in the residential environment.

* Specific radiated and/or conducted emission limits
for incidental emitters, such as motors or power
lines, should be enacted.

¢ Conducted emission limits on pulse-width motor
controllers used in appliances should be enacted.

« Substantially increase the visibility of enforcement
in power line interference cases.

I11. National Association of Broadcasters

The FCC was created to address the interference
chaos that threatened to destroy nascent radio services
in the early 20th century. The FCC has unfortunately
relinquished this role to self-regulation of the manu-
facturers of consumer products with associated RF
emissions, which clearly has led to de-regulation of the
noise floor contributors and a resulting increase in the
noise floor.

The NAB pointed out that (1) FM HD injection was
increased from -20 dBc to —10 dBc in some cases due

PNEWSROUNDUP

OWNERSHIP: The NAB is suing the FCC over its
Quadrennial Media Ownership review and what
the association sees as failure to take needed
deregulatory steps or to justify that decision. NAB
filed in the D.C. Federal Appeals Court but said it
has no objection to the case being heard in the
Third Circuit, which has been dealing with media
ownership challenges for more than a decade. NAB
says the FCC unlawfully merged its 2010 and 2014
quadrennial reviews and that what it produced
ignores obvious changes to the market. NAB called
the decision arbitrary and capricious, a violation

of the Administrative Procedures Act. The FCC
readopted its limits on joint sales agreements; NAB
is also challenging that part of the decision, as well
as the preservation of the newspaper-broadcast
crossownership rule.

NEXTRADIO: A new feature of the NextRadio
app offers more sta-
tion content in an &
interactive format. ! \’
“Newsfeed” content
includes content spe- .

cific to users’ favofite neXt radlo

NEWS

to the need to overcome the ambient noise floor, and (2)
numerous VHF DTV stations moved to the UHF band
to avoid noise interference issues. These are examples
of how the FCC has avoided attacking the real source
of the problem, which is a rising noise floor.

NAB’s recommendations to the TAC:

*The FCC should review the general Part 15
emission limits to determine what improvements
are necessary to protect licensed services and
adopt strict and enforceable limits that will limit
noise interference. As a minimum the commission
should adopt and enforce a radiated emissions
limit of 0.025 mV/m measured at a distance of 10
meters to protect AM radio operators.

* The FCC should re-examine Section 15.13 of its
rules that states that manufacturers of incidental
radiators should employ “good engineering prac-
tices to minimize the risk of harmful interference.”

The NAB proposed the following harmful interfer-
ence levels shown in Table | below.

Table 1. Proposed Harmful
Interference Threshold Levels

Band Noise Threshold
AM 0.025 mV/m

FM 34 dBuV/m

UHF DTV 26 dBuV/m

IV. National Public Safety Telecommunications
Council

Public Law 110-140-DEC.19, 2007, Subtitle B,
Lighting Energy Efficiency: Energy Independence
and Security Act of 2007 established requirements for
improvements in energy efficiency of lighting equip-
ment, which set the transition from incandescent to
high-efficiency fluorescent and LED lighting on a fast
track. Section R404.1 of the 2012 International Energy
Conservation Code requires that a minimum of 75 per-

stations and formats, as well as Alert FM mes-
sages through a partnership with Global Security
Systems. It offers trending tweets from a user’s
favorite radio shows, artist and song facts and
concert announcements and tickets, which can be
purchased through Vivid Seats.

HD RADIO: “Continued growth” is the theme
from DTS Inc. when talking about HD Radio in
cars. The company said 34 model-year 2017 cars
will feature HD Radio receivers. Fourteen will be
available before the end of this calendar year
including Acura NSX; Infiniti QX30, Q60 and QX60;
Kia Niro; Lincoln Continental; Nissan Pathfinder
and GT-R; Toyota 86, Yaris iA and Corolla iM;
Volvo S90 and V60; and Jaguar F-Pace. A number
of other brands plan models available after the
new year. DTS says its HD Radio “ecosystem” now
encompasses 36 auto manufacturers and some 200
vehicle models. Separately, DTS came to the LA
Mobility Expo/Auto with information on its hybrid
radio project, which has yet to be named and

on which it is working with several automakers.
The work-in-progress would combine over-the-air
radio (AM, FM, HD and worldwide DAB) with IP
data enhancements to give an enhanced listening
experience.

December 7, 2016

cent of lamps in permanently installed lighting fixtures
should be high-efficiency lamps. High-efficiency lamp
types include:

* Compact fluorescent lamps
* A T8 or smaller linear fluorescent lamp
* Any lamp meeting minimum efficiency require-
ments:
A. 60 lumens/watt for lamps over 40 watts
B. 50 lumens/watt for lamps over 15 watts,
but no more than 40 watts
C. 40 lumens/watt for lamps rated at 15 watts
or less

The NPSTC response included a list of noise inter-
ference to public safety communications examples
among which are the following two examples:

1. Reported by the New York Department of Trans-
portation: Multi-voltage ballasts for fluorescent
lighting in a particular building resulted in noise
in the VHF low band, loss of coverage, and gar-
bled transmissions impacting portables, mobiles
and base receivers within 50 yards of the building.

2. Industry Canada: Electronic ballasts for fluores-
cent lights in a nearby store produced 20 MHz
wide broadband noise in the 800 MHz cellular
band resulting in loss of coverage or dropped calls
within 2 km of the store location.

V. State of California Governor’s Office
of Emergency Services & Public Safety
Communications

The response for the CalOES included the following
statement: “During the last 20 years, and even more so
over the last 5 years, we have encountered more and
more interference from sources that were not causing
interference prior to that time.” In their response they
listed the following major sources of noise interference:

* Fluorescent lights

* LED lights

* Computers and embedded controllers

» Switching power supplies and battery chargers

e Industrial equipment

* Power tools

* Solar panel inverters

» Cable TV/internet distribution systems

* Power line communications (PLC) and Broadband
over Power Lines (BPL)

* Electric automobiles

In response to the question as to what levels does
the noise floor cause harmful interference to particular
radio service, CalOES responded with the following
levels shown in Table 2 below.

Table 2. Receiver threshold levels
for specified service bands

Band Minimum Signal Level*

Low Band (40-5S0MHz) —100 dBm
VHF Band (150-170MHz) —106 dBm
UHF Band (450-470MHz) ~110 dBm
700/800 MHz Bands —116 dBm

* Noise floor should be at least [0 dB below these
levels.

(continued on page 10)
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NOISE

(continued from page 8)

VI. CTIA Representing the U.S. Wireless Communications
Industry

CTIA highlighted the following RF emitters as major sources of noise interference
to the US wireless services:

A. Incidental radiators
a. Electric motors
b. Light dimmers
c. Switching power supplies

B. Unintentional radiators
a. High-efficiency lights
b. Computers
¢. Garage door receivers

Commercial Mobile Radio Service is impacted by an increasing noise floor as
follows:

« Reduction in carrier’s reliable service area

* Lost coverage for cell sites at the outer boundary of a carrier’s network
* More dropped calls traveling between cell sites

* Diminished voice quality

« Slower data transmission or lost data packets

Considering the number of cell sites that are presently in operation in the USA,
the cost to the service providers in reduced quality of service resulting from noise
interference has to be a staggering amount.

VII. AT&T

AT&T has had marginal success in working with large manufacturers of industrial
lighting to encourage the incorporation of noise filtering in the associated power
modules. In the midst of our government’s drive toward the increase usage of high-
efficiency lighting, manufacturers are motivated to disregard noise concerns due to
the higher product cost of adding filter components.

AT&T is particularly concerned about the potential impact of noise on small cells
sharing a support with LED lights. A single faulty power supply conducting noise
through power lines can compromise their network service out to a distance of a half
mile, which is a significantly large area.

Harmonics from unintentional radiators, i.e. FM broadcast transmitters, are the
greatest noise source impacting AT&T Mobility Services. FM station interference
can degrade the uplink signal in the 700-2300 MHz band within 2,000 feet of the sta-

PNEWSROUNDUP

P
HARMAN SAMSUNG

S

TECH BUY: Samsung agreed to purchase Harman International for $8 billion
in cash. It described the deal as a shortcut to becoming a major player in “the
large and rapidly growing market for connected technologies, particularly
automotive electronics, which has been a strategic priority.” Harman equips
more than 30 million vehicles with audio and connected car systems. Earlier
this year, Samsung invested $450 million in China-based electric car maker
BYD, and Harman signed strategic partnership deals with car makers Fiat
Chrysler and General Motors. Assuming the deal goes through, Samsung said
Harman will operate as a standalone subsidiary, keeping Harman'’s audio pro-
fessional and consumer brands intact. Harman brings well-known brands such
as Studer, JBL, AKG, Lexicon, Mark Levinson and Harman Kardon.

NEWS
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tion. Also data speeds in the 3—4 GHz range between a computer and other ancillary
devices. such as a video display, create harmonics and noise products that interfere
with cellphone service.

AT&T recommendations to TAC:

» Noise from incidental radiators could be mitigated through updated industry
standards, better testing protocols for device manufacturers, and clarity in com-
mission regulations for spurious emissions

* Improved testing at a wider frequency range up to 6 GHz would identify the
potential for interference to commercial mobile and public safety licensees,
avoiding the inefficient and piecemeal approach of identifying and mitigating
noise after it occurs.

» The commission should create incentives for FM broadcasters to encourage the
use of FM transmitter cabinets that are properly bonded and shielded in an effort
to comply with mobile service providers” minimum receiver signal levels.

* Better and updated standards and specifically higher frequency standards for
designing, constructing and testing incidental radiators would minimize noise
from data busses and interfaces in computing devices.

VIII. National Electrical Manufacturers Association

The NEMA response made reference to two publications on the subject of man-
made noise measurements in the United Kingdom and in the U.S. [The publications
are Wagstaff & Merricks, “Manmade Noise Measurement Programme,” 2009; and
Achatz & Dalke, “Man-made Noise Power Measurements at VHF and UHF Fre-
quencies,” NTIA Report 02-390, US Department of Commerce, 2001.]

As a result the noise measurements were found to be in good agreement for the
most part and resulted in the following recorded noise floor levels as shown in Table
3 below.

Table 3. Measured noise floor levels
as a function of frequency and location

NOISE FLOOR

FREQ RESIDENTIAL CITY RURAL
300 kHz 88 dB 91 dB 80 dB

1 MHz 72 dB 77dB 68 dB
10 MHz 45 dB 49 dB 39dB
100 MHz 17 dB 22dB 12dB
200 MHz 4dB

1 GHz -2dB 2dB

This data clearly shows that the Medium-Frequency AM band is significantly
more affected by the noise floor than the VHF, UHF or mobile cellphone service
bands. A reduction of 9—i1 dB in the noise floor level is realized between the city
and rural environments over the 300 kHz to 100MHz band.

SUMMARY ANO CONCLUSIONS

There is a clear consensus from the great majority of the responders to the TAC
technical inquiry that a noise floor study is not only needed, but is way overdue. Even
though the measured evidence of noise interference was very scarce in the responses,
the experiences of broadcasters, public safety communications service providers,
amateur radio operators and mobile phone and internet service providers that specifi-
cally stated the reduction in service reliability that they have been experiencing in
recent years on an increasing scale should be sufficient evidence to the TAC to prove
that a thoroughly planned and implemented noise study with inputs from all parties
concerned is definitely needed.

Furthermore in these times of natural disasters. war or terrorist activities, secure,
clear wireless communications are of the utmost importance. The growing vulner-
ability of the internet to hackers has to be causing our government. military and the
banking industry to consider other forms of communication that are more secure.
We cannot afford to allow the producers of products with associated RF emissions
in our limited electromagnetic spectrum to be proliferated without regulatory action.
The matter of our understanding the noise floor versus frequency and what sources
contribute to it is of great strategic importance to assure reliable and secure public
communications for the safety of all citizens of the USA. The SBE response made
reference to the following statement: “It would be impossible for the commission to
engage in effective spectrum management until it develops a more complete under-
standing of the current state of the radio noise environment.” [FCC TAC, Second
Meeting Report at 1, 9 (Oct 28, 1999).] This further substantiates the need for the
noise floor study.

Comment on this or any story. Email radioworld@nbmedia.com.
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Bakeware Keeps Your Hardware Sorted

Also, we share some inexpensive gift ideas for fellow engineers

WORKBENCH
by John Bisset

Read more Workbench articles online at radioworld.com

Al one time or another, you've reas-
sembled equipment and were either
short pieces of hardware or had hard-
ware left over.

Mark Voris is a frequent Workbench
contributor and the engineering manag-
er for the Spirit Catholic Radio Stations,
based in Omaha, Neb. Mark writes that
he finally found time to do some bench
work, and had two Asymetrix 581 dis-
tribution amplifiers that were in need
of repair.

He finds that keeping mounting
screws organized while doing this work
can be trying. His solution was a labeled
muffin tin. Using the tape labels ensures
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Fig. 2: The DA is ready to reassemble; the muffin tin holds all the nuts and bolts.

the right hardware is replaced properly
— and the muffin tin is no worse for
the wear.

Mark adds that this is the first time
he’s attempted to work on surface-mount
devices. He didn’t have the right solder-
ing iron or optics, but replaced capacitors
and regulators nonetheless, and the amps
work fine. In other words. no factory
installed smoke was detected!
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o-it-yourself enthusiast

“Buc™ Fitch, P.E., writes in
with an MCM corollary. While
you're buying those MCM audio
amp bricks we mentioned, Buc
points out another interesting
item that the company has on
sale. See it at www.mcmelec-
tronics.com by typing part num-
ber “58-17903” in the search
field.

Described as an electronic
survival guts pack, this little bag
contains about 60 basic compo-
nents, of which the most use-
ful is a small proto-board. This
is a valuable item to mock up
small circuits before committing
them to final construction. Buc’s
thinking of those little interfaces
on remote controls and mini-

relays activated by other functions.

At a sale price of $3.99, the value of
the components in the bag easily exceed
this cost. so it’s a good buy no matter
what your current needs are. Consider
this a great stocking stuffer for your
techno-geek buddies.

Speaking of gifts. one of Buc’s favor-
ites for friends is an inexpensive, yet
flexible, small digital meter for your car
or truck glove compartment. How often
have you encountered a simple tech
challenge (“Why is my mother-in-law’s
refrigerator not working properly?”),
but you are annoyed because you could
have fixed it easily, if you'd just had
your meter with you? A useful gift,
often available for under $10.

You could also add the MCM surviv-
al kit to the glove compartment, along

Charles with that meter.
PRSI v e — T 7
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Electronic Component Hobby
Assortmunt Pack

Fig. 3: This MCM "guts pack” makes for a great
stocking stuffer.
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Fig. 4: The switching problem was
traced to a defective U25.

Fig. 5: The inside of the LX-1. U25 is
circled in red.

ible Broadcasting staff engineer

Steve Tuzeneu checked out a Burk
LX-1 audio switcher he was installing
and noticed that the switcher would
“mix” all of the inputs selected and not
select a single audio channel.

He checked to make sure the “ready”
light was on and the mix feature was
off, as it is supposed to be. After some
trouble-shooting, Steve replaced U25,
a chip with the number CD401IUBE.
This is a quad dual input NAND Gate
IC. The inside of the LX-1 chassis is
shown in Fig. 5, with U25 circled in red.
Replacing the chip restored operation,
permitting the LX-1 to select only one
channel at a time, as intended.

An oscilloscope, or even the inexpen-
sive DVM that Buc recommended, can
be used to troubleshoot logic like this.

Tips to Workbench can help vour
colleagues and also qualify for
SBE recertification credit. Send to
johnpbisset@gmail.com. Fax to (603)
472-4944.
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Grassroots Radio Conference Spotlights LPFM

Annual event provides “radio group hug” for attenaees

D COMMUNITY
RADIO

BY JENNIFER WAITS

On a warm October weekend. com-
munity radio practitioners convened in
Hot Springs. Ark., for the 2016 Grass-
roots Radio Conference. An extension
of the loose-knit, 20-year-old Grassroots
Radio Coalition, the conference is an
annual event, typically hosted by a GRC
station. This year, Hot Springs-based
station KUHS(LP) organized the event,
which drew a crowd of close to 100
attendees from all over the United States.

Hot Springs was abuzz with activity
when | arrived during the Friday night
opening festivities for the 25th annual
Hot Springs Documentary Film Festi-
val, which was being held at the hotel
where 1 was staying. Celebrities and
film-goers posed on a red carpet and
spot lights shone in front of the 92-year-
old Arlington Hotel. As an added perk.
GRC attendees were treated to a day
pass to the festival.

A national park, Hot Springs is full
of fascinating history, known for its
spring water and healing baths. Once
a gambling mecca and an off-season
training destination for baseball players:
today. the town is home to gems. includ-
ing public fountains. rows of bathhouses
and a wax museum. Host station KUHS
is housed in a vintage building. with
lovely architectural details and lore (in a
former life. it was stuffed full of pianos),
and one of the conference locations was
a quirky theater/oddities museum called
the Maxwell Blade Theatre of Magic.

COMMUNITY ANO LOCALISM

Conference sessions were spread
out over three days. with the open-
ing keynote., “Community Radio — A
Global View™ by Austin Airwaves’ Jim
Ellinger. He has traveled all over the
world helping to set up community
radio stations. and he kept the crowd
entertained with his tales from Haiti,
Borneo and Panama. A common thread
in his talk was the importance of radio

U.S. radio stations
are Nautel
customers.
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A glimpse at the GRC schedule.

as a “unique tool” providing local con-
tent and information to sometimes iso-
lated communities.

Attendees hailed from a variety of
radio stations, including established
full-power FM community radio sta-
tions such as KPFA(FM) in Berkeley.
Calif., KABF(FM). Little Rock, Ark..
KKFI(FM), Kansas City, Mo. and
WFMU(FM) in Jersey City. N.J.: college
radio stations like Hendrix College’s
KHDXtFM) in Conway. Ark., Delgado
Community College’s WXDR(LP) in
New Orleans and University of Washing-
ton, Bothell’s LPFM-to-be UWave Radio
in Bothell, Wash.; and many LPFM sta-
tions from as far afield as New Mexico,
Arizona, California, Kentucky, West Vir-
ginia, Indiana, Texas and Arkansas.
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LPFM work session.

Nuts-and-bolts sessions of interest
to all attendees included presentations
about automation systems, live remote
broadcasts. emergency broadcasting.
marketing, management and open-
source software tools for radio stations.

Saturday night was capped off with
a BBQ dinner and keynote presenta-
tion by legendary freeform DJ Clyde
Clifford, famous for his show “Beaker
Street.” Clifford regaled the room of
radio enthusiasts with stories from his
long career in radio. which started over
Little Rock’s clear channel 50.000 watt
AM radio station KAAY in 1966.

While the sessions were chock-full of
information, equally important to many
folks were the opportunities to con-
nect with radio experts. Keith Richards,
program manager for newly launched
KPSQ(LP) in Fayetteville, Ark.. told me,
“It’s not that I've learned it all here, but
now | know the people to go to to ask the
questions.”

A TWILIGHT HIKE

A highlight on Sunday evening was
a hike up to KUHS’s transmitter site. A
group of us caravanned to the trailhead,
taking a 15-minute trek to the solar-

WELCOME TO THE
2016 GRASSRNANTS

RADIO CONFERENCE

GRC sign is featured at Maxwell Blade’s Theatre of Magic.

The importance of localism and
community was a resounding theme
throughout the conference. with LPFM
playing a particularly large role. In
addition to having a new LPFM as
host, a large percentage of the attend-
ing stations held LPFM licenses or
construction permits. Not surprisingly.
much of the conference was devoted
to topics that are particularly relevant
to these stations. LPFM-specific ses-
sions included Michael W. Richards’
talk “What's Next? A Communica-
tions Lawyer Communicates (in Plain
English!) About FCC Compliance Now
That You've Got an LPFM Construc-
tion Permit or License,” Michelle Brad-
ley's “Compliance Calendar and Station
Checklist,” an LPFM roundtable and an

powered facility at dusk. After spending
much of the day inside for conference
sessions, it was nice to see a bit of the
landscape and to take in a beautiful sun-
set, It was nightfall by the time everyone
made it back to the parking lot, and cell
phone flashlights were utilized to make
our way down the hill safely.

Following the hike, many conference
attendees met up at KUHS for dinner
and tours. The storefront studio features
a DJ booth that has a view of the lobby
and street, as well as a window over-
looking the general manager’s office.
During our visit, the on-air host, who
savors his normally quiet Sunday nights
in the studio. was a good sport about the
constant parade of interested folks who

(continued on page 22)
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This Finger Controls Your Revenue.
What'’s It Gonna Choose?

This finger has Irritable Tuner-Button Syndrome. It's caused by sound from outdated audio processors.

Advanced new technology for sculpting powerful, persuasive sound. Integrated processing tools
Mastering Limiters, Intelligent AGC, AirAura Spectral Control, Vorsis Bass Tools, Multipath Control, and of course
Baseband 192 for the all-digital processor to transmitter chain at near zero latency. These tools share data interactively,
constantiy optimizing your settings for consistency, track after track.

FM-55/AM-55/FM-25 AirAura X1 Aura8-IP

Superior processors that bring startlingly loud Extraordinary touchscreen processor features and BLADE-3 that gives you eight stereo channels of
and clean sound to new price points super fine resolution audio. killer audio processing anywhere on your network.

Wheatstone processors come with presets crafted by our own processing gurus. Our beautifully engineered GUIs give you amazing control.

Upgrade to Wheatstone. Keep your listeners tuned in and your management smiling.

Learn more: wheatstone.com/processors

§ VWheat rtone

BROADCAST AUDIO PERFECTIONISTS
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Solid Precision...
Raw Metal to Heavy Metal

VYol a 3y 4+ \ A +All
WOr pop, jJazz, classiCa \OR, CER, top 40, old es, tall ,

Ultra-precise metalwork and fabrication using lightspeed-class materials and techniques.
Advanced surface-mount technology for flawless circuitry. Meticulously assembled by people who've made
their careers crafting these consoles for years. From concept to delivery, each Audioarts AIR Series console

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

AIR-1USB

Compact 8-channel powerhouse, 2 mics/6 Lines. Remarkable 12-channel console, A/B, & Mix Minus. Phenomenal 16-channel console, built for stuaios that have
Great tor small stations and remotes. Major market features at a small market price. a lot of inputs. Sometimes you need a fader for everything.

Super Quiet mic preamps, built-in USB, hybrid-ready phone input channels, talkback, and much more.
Perfect for any professional broadcast studios, remotes, LPFMs, podcasters, and streamers.

AIR Series Consoles: Hardcore Pro From Start to Finish

Learn more at audioarts.com/air

==YAUDIOARTS

EXCEPTIONAL CONSOLES. EXCEPTIONAL VALUE

——t-0

Desigrec and built in the USA by Wheatstone Corporation | Phone 1.252.€38-7000 | zucioarts.ccm | saes@wheatstone.com
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FEATURES
Engineer a Spectacular Holiday Display

Grab some lights and a Raspberry Pi, and you'll be in business

FESTIVE IT MANAGEMENT

BY ALEC CONNOLLY

Thirty-two boxes of Christmas lights,
two solid-state relay boards. two IC
inverters and one Raspberry Pi: These
components were stacked precariously
on my desk early in my internship at
iHeartMedia Toledo.

My task. according to Market Direc-
tor of Engincering and 1T Gary Full-
hart, was to create a holiday light show
that synced to our Christmas music
station. WRVF(FM). “101.5 The River.”

After rescarching and testing, [ found
the assignment exciting to build.

For this project. the Raspberry
Pi runs open source software called
LightShow Pi. The program takes audio
and breaks it across light channels, sim-
ilar to a light organ. Utilizing the Rasp-
berry Pi Model 2B, a maximum of cight
GPIO pins create the light channels.

The final result in front
of the iHeartMedia
Toledo building.

LightShow Pi reacts
to changes in sound;
therefore, louder songs
or songs with more
“action” create a better
reaction.

Pre-recorded audio files or an audio
source brings the light show to life.
LightShow Pi reacts to changes in
sound: therefore, louder songs or songs
with more “action™ create a better reac-
tion. Lights rapidly pulse as they imper-
sonate the sounds of an artist’s voice.

On the other hand, quiet selections with
less action will cause the channels to
drop. After a few seconds, the audio
returns and the show resumes.

The first version of this project feu-
tures eight plugs that correspond to a
difterent GPIO pin on the Pi.

December 7. 2016

a car radio, and see the light show in
real time.

In front of the iHeartMedia Toledo
studio building. we constructed a light
trec composed of strands of 17-foot
LED lights stretched as rays from an
existing flag pole.

A nulti-colored strand and a green
strand wrapped together create an alter-
nating eftect. The unit sits mounted on
the flagpole and strands extend down
from the top.

The second revision features 16 channel outputs.

The second revision uscs 16 plugs
and an IC Inverter to create alternating
channels. Channels 1 and 9. 2 and 10.
3 and 11 and so on run as opposites.
The leads from the Pi connect to a
solid-state relay board, which controls
the power going to each plug. Inside
the unit, a radio is the audio source. An
external adapter converts the 1/8-inch
output from the radio into USB.

Because the Pi is using audio from
a radio. and not trom inside the sta-
tion, it continues to sync correctly. even
when using profanity delay or with HD
Radio delay. Listeners can tune in with

Multi-colored lights are on Channels
-8 and the green lights are on Chan-
nels 9—16. When the program is inac-
tive. Channels [-8 are off, activating the
green lights

The program reacts to both changes
in audio and the volume of the sound.
During commercials or quict sections of
asong, the Pi will turn off all GPIO pins.
lcaving behind the static green tree.

Programming a python code simpli
fies the process of changing the patterns
on the tree. which also cnables testing
without an audio source. By using any

(continued on page 22)



HIGH CAPACITY
EVENT STUDIO TRANSMITTER LINKS

TAKE ADVANTAGE OF WIRELESS HIGH PAYLOAD STL/TSL CAPACITY

o Moseley EVENT STL/TSL systems provide up to 155 Mpbs combined IP, T1/E1
payloads. Multi-station clusters can convey multiple linear uncompressed audio pairs
for a truly cost-effective STL/TSL link. Connect your existing T1/IP audio hardware
directly into the EVENT system, or use Moseley Rincon for your audio payloads.

An optional DVB-ASI module is available for full duplex video.

outdoor unit

EVENT systems are fully bi-directional including a Software Defined Indoor Unit (SDIDU)
and Outdoor Unit (ODU), eliminating the need for costly waveguide hardware. The ODU
is available in the license free 5.8 GHz band, or licensed 11, 18, or 23 GHz bands.
Appropriate external antennas are selected based on path length.
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INTELLIGENT SYSTEM DESIGN

Spectrum-scalable digital radios with user-selectable data rates enable broadcasters to have greater flexibility in STL planning and future growth.
The integrated T1/E1 and Ethernet interfaces allow for a combination of T1/E1 and IP packet data.

IP APPLIANCES AND APPLICATIONS

Offer IP transmitter control, surveillance security, and site monitoring to reduce downtime, and protect valuable station assets while saving
travel time to the site.

REMOTE MIRRORED SERVERS

From the transmitter site, offers backup of business records and programming content to get you back on the air quickly in the event of a studio outage.

EMAIL AND INTERNET ACCESS FROM THE TRANSMITTER SITE

Saves engineers time accessing manuals or technical support from manufacturers during maintenance sessions.

SIMPLE NETWORK MANAGEMENT PROTOCOL (SNMP)

Full SNMP package with GUI provides easy monitoring and configuration changes.

Contact The Moseley Sales Team to Custom Configure Your EVENT STL/TSL Today!
moseleysb.com



Mike, thank you for all you do for our indus-
try. Through your tech leadership at Beasley
as well as your work in the wider world of
radio, you truly exemplify the highest ideals
of the ULS. broadcast engineering profession.

\A ;! ")[WORLD

Beasley Media Group congratulates Mike for
his decades of dedication to excellence

in engineering!

o

o

Congratulations, Mike, on receiving the
Excellence in Engincering Award! A well-

deserved accomplishment. Best wishes from

your friends at Broadcast Electranics.

BE4$LEY

MEDIA GROUP INC.

Congratulations, Mike, on your receipt of
this well-deserved award. We join the indus-
try in saluting you for your contributions fo
the broadcast engineering profession.

nautel

A well-descrved win of the RW Engineering

in Excellence Award. We appreciate Mike
and Beasley for their continued support of
NextRadio.

nextradio

-
v

Mike, congratulations on this well-deserved
honor and we thank you for your service and
dedication to the broadcast industry. All the
best from your friends at the Telos Alliance.

ia THE TELOS ALLIANCE ‘
Create. Communicate. Connect.




W ORLIL
NEERING AWARD 2016

PRESENTED TO

MICHAEL COONEY

CHIEF TECHNOLOGY OFFICER &
VICE PRESIDENT OF ENGINEERING
BEASLEY BROADCAST GROUP

Mike, congratulations on your new responsi-
bilities. Your friendship and support over the
years is valued as much to us as this award is
deserved. You are really one of the good ones!
Your friends at Conex.

SPALIPDEYW
WV EA
1 BROADCAST RELIABLE

L= L
Michael. from all of the staff at Kintronic Labs,
we congratulate you for this well-deserved

distinction!

Mike. you have always ted by example
and continue to be an inspiration for
all of us; congratulations to you on this
well-deserved award.

%Wheotftone

ERI extends congratulations and is pleased
you have received this recognition for all
that you have contributed to this industry.

The team at HD Radia would like to
congratulate you on receiving the 2016
Excellence in Engineering Award!

Radio’

a dts solution

" Mike, your contributions to the technical work
of NAB and the radio broadcasting industry

are significant and greatly appreciated.
Congratulations an this well-deserved honor.

INAB

NATIONAL ASSOCIATION OF BROADCASTERS

Warm congratulations to Mike on
this well-deserved honor from all at
WorldCast Systems.

~% wWorldcast
°)

apt

Regards from your friends at NewBay
Media, parent of Radio World, Broadcasting
& Cable, TV Technology, Radio magazine
and other industry leading titles.

NewBay
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GRASSROQTS

(continued from page 14)

drifted in and out of his domain.
A long hallway led to a sepa-
rate part of the building, which
will become brewery/restaurant
SQZBX in a few months. While
some GRCers gabbed with new
friends and munched on left-
overs, others took a look at the
under-construction space.

KUHS founders Zac Smith
and Cheryl Roorda were our
guides throughout the week-
end, and they happily led tours
through the station and the res-
taurant/brewery. A married cou-
ple, Smith and Roorda were in
the midst of renovating the old
Hot Springs building when they
learned about the LPFM application window. Through a part-
nership with local non-profit Low Key Arts — which also runs
a short film festival, an independent music festival, a music and
arts festival and a filmmaking program — they applied for and
secured a license for the LPFM.

“The restaurant-brewery is a commercial venture that hope-
fully will generate an income for our family,” Smith said, “The
radio station is legally separate, as a non-praofit. But we built
them both. with lots of help. and their co-location is a deliber-
ate attempt to make a comfortable place that has a deep con-
nection to the community and will serve nourishment in the
form of food, drink, music, art and ideas.”

Currently, KUHS(LP) has around 70 DJs hosting a variety
of programs, including shows that play almost every imagin-
able genre of music including soul. country, funk, soundtracks,
hip hop, vaporwave, power pop. jazz and more. Live DJs blan-
ket the schedule from early morning until late at night, and
when 1 popped by the station for a daytime visit at the end of
the conference, two Monday morning DJs greeted me.

After snapping some daytime photos of the station, |
returned to the conference for a few more sessions before head-
ing home. At the event’s conclusion, Roorda shared her impres-
sions of the conference with me, saying she enjoyed getting to
“compare notes on the struggles of getting stations on the air.”

She added that the weekend provided much-needed support

Photos by Jennifer Waits

Jim Ellinger of Austin Airwaves with his
transistor radio.

= o -
Hendrix College students represented

KHDX(FM) at the event.

’ ¥
Chery! Roorda tours attendees through her
future restaurant space.

for many stations. “This is a very special group of innovators,
and I'd like to emphasize what a nurturing experience this is
for everyone. I'm sure there are lots of people out there strug-
gling with their radio station who could have used this sort of
morale boost. A group radio hug of sorts.”

Sharon Scott, founder of WXOX(LP) — aka “ARTxFM” —
in Louisville, Ky., has been attending GRC events since 2011,
but this was her first since her station launched over FM. “In the
past, I have come to GRC hungry for information and taking all
1 could get. This time, it really felt like our station had something
to give back. We've learned so much since launching on Valen-
tine’s Day, and it was awesome to share some of this knowledge
with the other LPEMs who are just getting started.”

Like many in attendance. Scott is relishing the bounty of
new community radie stations. She says. “This year, the most
interesting thing for me was connecting with new LPFM sta-
tions that are popping up across the country ... I am so excited
about this new direction of American radio and can’t wait to
see where these new community stations take it from here.”

Jennifer Waits is co-founder of Radio Survivor and a
research associate on the Library of Congress’ Radio Preser-
vation Task Force.

December 7, 2016

DISPLAY

(continued from page 18)

computer on the network or a mobile
phone. anyone can control the pat-
terns and make changes to Lightshow
Piusing an SSH client. [ used PuTTY
to access the Raspberry Pi.

OTHER OHIO MARKET APPLICATIONS

For the iHeartMedia Napoleon
station, the first version of the modi-
fied device was sufficient because
we were only decorating windows in
front of the building.

The iHeart Lima station uses the
second version. With the help of
Engineer Josh McKinley and Pro-
ducer Rodney Thomas, the front of
the building and surrounding bushes
represent different audio channels.
When active, the inverted channels
create an all-white background.

The Raspberry Pi is a powerful
tool. And with the help of Light-
Show Pi. you, too, could create a
spectacular holiday display for your
own stations.

Learn more about LightShow Pi
online at http://lightshowpi.org.

Send vour own tech project sto-
ries to us for possible publication at
radioworld@nbmedia.com.

Alec Connolly attends the Uni-
versity of Toledo's engineering
program where he majors in Elec-
trical Engineering. He is in his
second term of co-op, which he
has spent with iHeartMedia. Con-
nolly also works for Learfield as
their away game engineer, where
he produces the University of
Toledo’s football games.

FM Rapi0o MONITORING RECEIVER

MOD .
DB3011 "@Rad‘o

FM RADIO RE-BROADCAST RECEIVER
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Available in stock from
Broadcast Depot, Call: 800-313-7592
www.devabroadcast.com
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What Are Your Radio Resolutions?

Managers need to have some honest
conversations in order to improve in 2017

New Year’s Eve is magical, New
Year’s Day is hopeful, and on Jan. 2, we
put the old behind us and march forward
into the new world. Are you prepared?

While we have a few weeks remain-
ing in 2016, please take the time to
count your blessings — both personal
and professional — and determine what
you can do to bring greater success and
happiness next year.

Here’s a checklist to get you started.

How did your radio station
|/i make a difference in your

local community over the last
12 months? If your answer is that you
did nothing but play songs back to back,
take a hard look in the mirror and make
a promise that you’ll do better starting
in January.

Do not use the “l have such a small
staff” excuse to rationalize your behav-
ior.

How about a drive to collect coats for

those who are cold? I've executed this
promotion several times with just a few
phone calls to a non-profit who will help
and a retailer willing to serve as a col-
lection center. No staff required.

Learn how to

disconnect and
then model that
behavior for others.

February has “Thank a Mailman
Day.” It wouldn’t be teugh for you to
get audio of local people thanking their
mail carriers by name and talking about
some of the nice things they do in the
community.

The truth is, there is something that
you can do every month — it doesn’t
have to be large — to make your city or
town a better place to live. Incentivize
your talent to join volunteer organiza-
tions for their good and yours.
|/i employees last year and how

can you improve your inter-
nal communication and staff morale?
Don’t let the worst of your staff make
you into a curmudgeon with everyone
else.

If you can’t help someone improve,
do them and yourself a favor and move
on. Confrontation is difficult, but with-
out it, things do not change.

Simple rewards such as praise (when
valid) — and the occasional extra day
off — truly motivate people.

When you plan staff events, try not to
kid yourself about how much fun they
are for your staff. Making people go
out to dinner can be a drag when they
really just want to be with their fami-
lies. If your staff has a few kids among
them, consider offering babysitting at

How did you treat your

DDARAN

POWER

Mark Lapidus al

your next group function so those par-
ents who work for you can easily enjoy
themselves. Your staff is — or should
be — a bit like extended family, and it’s

important to show you care.
This next year, could you

D have greater self-awareness

of how much you use your phone when
the people you're speaking with are
directly in front of you?

Leaders are too often clueless as
to how they make subordinates feel
when their phone appears more interest-
ing than their employees. In meetings,
consider leaving your phone in your
pocket. That text message can wait a

few minutes.
| /i It’s never been easier to moni-
tor stations in your format
in cities around the globe. If you work
(continued on page 25)

Live more in the moment!

Listen to other radio stations.

ADAPT! with StudioHub+

Your new console or IP router now comes with native
StudioHub+ connectivity — making it easy to use

the full range of StudioHub+ products.
Use ADAPTERS and powered peripherals

like MATCHJACK format converters
and HEADPHONE amps to connect
seamlessly with CAT-5 pre-made
PATCH CABLES. Plug-and-play
all your analog or digital
gear to every piece
‘ ; , £ ' . of studio and
; ‘ i —~ ' ' rack-room

Studio i

Radio Systems, Inc.
601 Heron Drive

Logan Township, NJ 08085
(856) 467-8000 phone
(856) 467-3044 fax
www.studiohub.com
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Hear from five students about what
they learned and why they love radio

DCONTINUINGED

BY DICK TAYLOR

In 2015, the Radio Show Student
Scholars program was such a success
that in 2016, it was expanded to 229
college undergraduate and graduate stu-
dents.

Students awarded registration schol-
arships were invited to attend the
NAB Educational Foundation/Broad-
cast Education Association Career
Fair and Student Scholars Orientation
that kicked off before the 2016 Radio
Show began the following day in Nash-
ville. This program garnered the sup-
port of 28 radio groups and associated
businesses.

I wanted to know how these student
scholars were affected by what they saw.

Mailed to
Your Inbox

GM JOURNAL
Student Scholars Program Boosts Next Generation

heard and learned in
Music City. 1 spoke
with five to find out
why they wanted to
be in radio, what they
learned at the conven-
tion. what surprised
them and where they
want to take radio in
the future.

1 intereviewed Garrett Britton from
Edmonds, Wash_; Brianna Keen from
Clarksville, Tenn.; Natalie Melcher from
Bowling Green Ky.. Stefano Roman
from Boone. N.C.: and Amelia Young
from Brentwood. Tenn. — all of whom
received a scholarship to attend the
convention. They also received financial
assistance from a school, state broadcast

Garrett Britton

December 7. 2016

Brianna Keen

had never focused on a single career
path before, and after giving it a lot
of thought, she decided she wanted to
become a radio broadcaster.

Stefano played in bands and getting
on the radio is a goal every musician
dreams about. Besides, said Stefano.

radio is fun.

Amelia caught the radio bug work-
ing this summer with an internship at
the Seacrest Studio at a local hospital.
Parents would tell her their child had
been having an awful day. but the radio

Radio. It's among the most important
things in your life. Only another radio
person can understand how you
can be so passionate about it. Now
you can share the world of radio in
a new format with a FREE digital
subscription to the #1 technical radio

T T |

publication: Radio World.

when the issue is ready to view:

the pages — it’s your choice!

Digital subscribers get all the same
great features of the print edition and
then some, with links to manufacturer
websites and rich media content.
You'll receive an email notification

Just click on the link provided and
it’s all right there in your browser.
Read the issue on line or print out

To sign up for your FREE digital
subscription, simply go to
http:/lwww.myrwnews.com

and fill out the form.

Natalie Melcher

association or sponsoring radio com-
pany to cover their air, hotel and other
expenses.

WHY DO YOU WANT TO BE IN THE BIZ?

Each of the students with whom |
spoke saw the magical powers of con-
necting with others via radio and that
was what drew them to want a career
in radio.

Garrett said listening to “Brooke
and Jubal” on KQMV(FM) in Seattle
was what attracted him to radio. “Every
single morning they had me laughing,
cracking up and always putting me in a
good mood,” he said.

Brianna said her dad birthed her love
of music with her first Sony Walkman.
He became her music buddy, and radio
was the way they discovered new music.

For Natalie, the light went off in her
head when she had to write a paper
in high school about what career she
wanted to pursue after graduation. She

studio made it better. something even
the doctors couldn’t do sometimes.

SO WHAT DID THEY LEARN?

Garrett told me he learned that radio
is on the verge of a new horizon with
lots of programs coming into radio
and lots of different channels to deliver
them, things like NextRadio, CarPlay.
Android Audio and podcasting.

Brianna said she learned how com-
petitive the radio field is and that having
a mentor is important.

Natalie said she has a clear picture of
what industry professionals are looking
for when they're hiring and how impor-
tant mentoring is to advancing in the
radio business.

Stefano learned to be passionate
about the work you do and to never fear
failure — it’s inevitable, everyone fails
and it’s part of the learning process.

Amelia really appreciated the ses-
sions that were especially geared
towards the student scholars that talked
about how to handle yourself in inter-
views, on the job and on paper.
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Amelia Young

WHAT SURPRISED YOU OR WERE
YOU BOT EXPECTING TO LEARN?

Garrett quickly said that per-
sonal branding was critical. You
have to be comfortable with your
ego and clearly define who you
are; not just for yourself but your
listeners too. As in real estate
where it’s “location, location.
locaiion.” for the radio person-
ality it’'s “branding. branding,
brarding.”

Brianna said she was sur-
prised to learn how much of a
growing field radio broadcast-
ing #s. despite the popularity of
online radio. She said that many
people tell her radio is dying.
and the Radio Show demon- g
strated to her that radio is full stefano Roman
of innovation. which keeps it
relevant and up 10 date with changing technology.

Natalie said she learned the importance of network-
ing and how to confidently walk up to someone and
market herself.

Stefano said he was surprised to tind out that radio
professionals are so casy to talk to and are so willing to

GM JOURNAL

help a college student in their career aspirations to get
into radio.

Amelia said she loved making lots of contacts. All
of the student scholars quickly grasped that it’s as much
who you know as what you know.

WHERE WILL YOU TAKE RADID WHEN
YOU'RE IN THE INBUSTRY?

Garrett said he feels he will take radio online, spe-
cifically in the direction of podcasting.

Brianna says radio’s future is in streaming to every
device that can receive an audio signal. “Streaming is
such an essential aspect of convenience these days, and
people are all about what's casiest.” she said.

Natalie said she wants to refurbish an Airstream
trailer and create a traveling radio station that she can
broadcast from as she travels all over the country. She
also thinks it’s important to stream,
have an app, and she especially
loves the NextRadio chip activated
in her smartphone because it gives
her the capability to carry radio
with her wherever she goes. Plus.
podcasting allows broadcasters
to archive their programs for on-
demand listening.

Stefano agreed that streaming
and podcasting hold lots of poten-
tial but added that the successful
ones will be backed by great talent.

Amelia said she plans to use
her new professional contacts to
inspire her to pursue her radio
career.

FINAL TROUGHTS

The Radio Show Student Schol-
ars program was an excellent way
of bringing fresh new talent togeth-
er with the industry that needs it.
Each of the students with whom 1 talked said how
inspired they were by attending and how excited it
made them to be working towards a career in the radio
industry.

Stefano put it best: “Radio is alive and well, and will
continue to adapt to the upcoming future.”

radioworld.com | RADIOWORLD 25
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{continued from page 23)

in rock and you’ve never listened to the BBC's 6
Music, you’re missing the boat.

Do you work in a big market and never listen
to a small-market station? I've got news for ya:
Country Radio WFLS in Fredericksburg, Va,
will make you smile and remind you why you got
in the business. Find personalities who can help
your talent simply by suggesting that they listen
and model.

How can you improve on last year's
|/i marketing and how can you convince

the boss that advertising is vital to
growth?

Do you have an advertising plan on highly tar-
geted social media platforms? If so. are you creat-
ing ads that work without sound? Have you tinally
admitted that organic reach on social media is
dead on Facebook and Instagram, and that others
will soon follow? Do you ask enough questions of
people in other fields about social media. or do
you just follow others in the radio industry?
| /i take vacation, you get burned out. Fresh

ideas don’t come as easily.

You've also made your staff uneasy about tak-
ing their own vacations because you don't take
yours — and when you finally do, you're answer-
ing emails within 10 minutes. Learn how to dis-
connect and then model that behavior for others.

When I’'m having a bad day, I think about how
precious our time on earth is to all of us. Tim
McGraw once wrote a song about a guy who
found out he had cancer and suddenly became a
nicer person. We don’t have to wait for that kind
of seismic shift in order to change. Be healthy. Be
fun. Be nicer to more people — and to yourself
— in 2017.

The author is president of Lapidus Media.
Email marklapidus@verizon.net.

Vacation is important. When you don’t
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Make Your Own Printed Circuit Boards

Curt Yengst points you in the direction of building your own accessories

DPDIYPROIJECTS

BY CURT YENGST

After my DIY article “Build Your
Own Headphone Amp™ in the May 25
issue. the good folks at Radio World
asked me to share the process by which
I make printed circuit boards.

There are usually two phases to the
project. depending on whether it's a
circuit of my own creation or I'm using
a layout provided by another designer.

It's inexpensive. which is a plus. since
most such circuits are onec-offs. What
are the advantages to printing a circuit
board as opposed to just using perf
board or point-to-point wiring? Well,
for one. ncatness. Would you rather
troubleshoot a circuit that has nice, laid-
out traces, or a rat’s nest of’ wires? Also,
the layout image can be easily shared
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At the time of writing this article, Curt was working on a bass guitar
tube preamp and a couple of other projects, so some of the illustrations

here reference those; however the PCB process is the same. Here is the
schematic for that preamp.

This is what the ExpressPCB tracing

program looks like.

with others or archived for future use.

For this piece I'm working on a bass
tube preamp of my own design.

When I'm creating a circuit from
scratch. the process starts with a program
called ExpressPCB. This free down-
load (www.expresspeb.com) is actually
a pair of programs. ExpressPCB and
ExpressSCH. The latter is used to create
schematics which can then be linked to
ExpressPCB. Linking helps ensure that
the layout reconciles correctly with the
schematic. ExpressPCB uses a drag-
and-drop intertace, where I can drag
component templates into the design,
add component numbers based on the
schematic, and the program reminds
me what needs to be connected to what.

When finished. I can print out a copy of
the trace pattern.

Now comes the fun part! For creat-
ing the PCB. I use the MG Chemicals
positive presensitized etch  process
(www.mgchemicals.com). Their presen-
sitized copper-clad boards are designed
to react to fluorescent light. In order to
protect the areas where 1 want traces. |
first need to create a positive transpar-
ent image of the circuit. This is done
using transparency film for laser print-
ers, available from some office supply
stores. | put a blank transparency in a
laser copier or printer and then print
the image.

Next, I peel the protective plastic off
the board to be ectched, exposing the
presensitized etch resist, and I place
the film on top of that. covering it with
a small sheet of glass to ensure good
contact. The glass included with picture
frames is pertect for this. Then I place it
under a tluorescent light for 10 minutes.
I use the work light on my bench. Its
adjustable arm makes positioning casy.
The light on a magnifying lamp works
well 100. Any ctch resist not covered by
the traces will be exposed. While it's
exposing. | get the chemicals ready and
put on my rubber gloves.

The first chemical is the “developer.”
It gets diluted in a plastic or glass
pan. 10 parts water for one part devel-
oper. Too much developer will ruin the
board by dissolving even the etch resist
that was protected by the transpar-
ency. It works pretty quickly. removing
the green etch resist from most of the
board. leaving green circuit traces sur-
rounded by bare copper. A quick rinse
with water stops the process.

Then, it's into the ferric chloride
etchant solution. This is ready to go
right from the botile. Again, a glass or
plastic pan is needed. Ferric chloride
is corrosive to metal. smells like burnt
rubber, and stains almost everything it
touches. so be careful! (You're wearing
satety glasses, right?)
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This is the “transparency” material used

to cover sections of the PCB board before
exposure to light. Layout patterns can be
printed on it in standard copiers and printers.

Chemicals, layouts on transparencies and the
light-sensitive board are ready to go.

Expose the board and the layouts on top
to a fiuorescent light.
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Exposed board is placed
in the developer and
gently agitated.

When “inished and dried,
the four projactimodules
zan be cutout of the PCB
and then crilledl

The finishec prozect is inside this ammo container.

This ts the most tedious part of the process, agi-
tating the solution around the board, waiting for the
exposed copper to dissolve. Fresh solution works
best, and warming it makes it work faster. Warm it
by timmersing the closed bottle in a large bowl of hot
water. It can take up to a half hour to get rid of all the
unwanted copper. Another quick rinse with water, and
the board is etched.

The final step is drilling the tiny holes for the
component leads and mounting screws. A Dremel tool
warks well for this. An additional step 1 like to fol-
low is adding a component graphic to the top side of
the board. For this | use ink-jet-printable water-slide
decals. available from most hobby stores. Now the
board is ready to be populated with componerts.

‘There are other methods available. | found a couple
that involve using either lases-printed trace patterns
or special transfer film and a regular clothing iron to
transfer the pattern to a bare copper-clad board. then
etching using ferric chloride or ammonium persulfate.

Board! after thas been “developed.” The etch-
resistant material has been removed, leaving
exposed opper and etchrresistant circuit traces.
Note the multiple projects on a single board.

A decal was.created and ased on the
unetcaed side t act as aguide for
placing the elactronics onto the board.

I’ve even seen examples where the traces were hand-
drawn or placed with special stickers. (You try hand-
drawing a trace for a 16-pin DIP IC. I'll pass')
Etching your own PCB’s can be a great way to give
your DUY projects a4 more professional ook, make for an
easier build, and also make your designs easily repeat-

radioworid.com | RADIOWORLD

The Doard is now p:acec in
a container with the actual
etch:ng agent ard agitated
again. The agent removes
the exposed copgaer.

The combleted board installed inside the preamp.

able, especially if you're making multiple circuits.

By all means, try this at home!

Curt Yengst, CSRE, is a regular contribuior 1o
Radio World.

Email us with your own DIY ideas ai radioworld@
nbmedia.com.
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Submit your listings to: minderrieden@nbmedia.com

BROADCAST EQUIPMENT EXGHANGE

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

www.V-Soft.com

Broadcast Engineering Software

I
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® Create stunning "real-world" coverage maps, interference
studies, and population reports with Probe 4™

®Find STL broadcast auxiliary and Part 101 microwave
frequencies and generate PCN letters with Microwave Pro™

® AM Pro 2™ used daily by FCC engineers, performs skywave
and groundwave allocation studies and AM coverage mapping
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COMMUNICATIONS®

R.F. Communications Software
and Engineering Consulting

(800) 743-3684

ACOUSTICS

ANTENNAS/
TOWERS/CABLES

FM8000G Trans

CCA
107.9, great cond; 4-Bay
Jampro antenna w/deicers;
3-bay Shively antenna FM. D
Brockman, 606-965-3436.

3-bay circular polarized
Cablewave antenna on 92.1
MHz uses very little after chang-
ing frequency, stored inside,
xint cond, 1-5/8" EIA Flange
connector, $1500; 3bay circu-
lar polarized ERI antenna on
93.5 MHz 1-5/8" EIA Flange
connector needs bullet replace-
ment on one antenna element,
$750; 3-bay circular polarized
antenna 92.3 MHz on tower,
xInt cond, $1000; 200" LDF550
le on tower, $400; 500" Andrea
1-5/8" air Dielectric cable; (2)
21db 2.4 GHz directional anten-
nas, $20/ea; (2) Scala 950 STL
antennas, BO; 375' of LDF750
Andrew 1-5/8" cable on reel
out of the weather, plus new
1-5/8" EIA Flange connector on
one end, $1300 for both; 1-5/8"
EIA Flange adapter to 7/8" EIA
flange, $150; 1-5/8" Andrew
brass coupler used to connect
2 pieces of LDF750 together,
$100; (3) Type N connectors for
Andrew 1-5/8" cable, $175/al};
Andrew 877 1-5/8" cable cou-

pler to couple 2 pieces of 1-5/8"
Andrew LDF750 together, $75;
3" to 1-5/8" cable adapter
reducer, $50; 4 1-5/8" DIN 7/16
Male connectors, $175; Klein/
Rohn tower climbing harness,
$200. 831-392-6901 or 318-
728-2370.

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.

Wanted: real plate reverb.
abgrun@gmail.com.

AUTOMATION
EQUIPMENT

WANT TO SELL

DIY-DJ Version 2.0 is now
available. Over 500 copies
of DIY-DJ, a Linux based radio
automation system, have been
distributed and now version 2.0
is available. Voice tracking, join
satellite feeds, do unattended
sports and remote events, tem-
perature announce, scheduler,
automatic cut editing on import,
and much more. It's FREE. If
you are using version 1.0 or
would like to try DIY-DJ, go to
krwsfm.com, register and down
load your free full version. The
only thing we ask is that you
let us know if and how you are
using the software. Call (406)
679-0527 or email krws@dig-
italdevelopment.net for a copy
today.

WANT TO BUY

(2) Gates Dualux Il consoles,
working, just replaced wi/a
new board, Gates snow plow
console, losts of extra modules,
McMartin B-802 console, (2) BE
85150 consoles, working when
removed this Summer, Marti
STL, mono, QEI 675 FM exciter,
Gates tube type program amp,
Gates 25hz gen, BE FS30 ste-
reo gen, Inovonics 230 audio
processor, BE triple deck cart
machine, BO on all or part, 406-
679-0527.

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,

SPACE IS
AVAILABLE!
To advertise, call

242°3y820000
EXOE20

./I.

MISCELLANEOUS

WANT TO SELL

I'm selling between 150 and
200 cassette tapes that con-
sist of old-time radio shows,
sports shows, some local New
York radio talk shows, etc...
Must take entire collection
and the price is negotiable.
Please call me for details and,
my phone number is 925-284-
5428.

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

WYBG 1050, Messina, NY,
now off the air is selling:
8-channel Harris/Gates con-
sole; 250" tower wibuilding on
4 acres; collection of very old

mmmm CONSULTANTS ===

Without advertising
4 terrible thing happens...

For information contact
Michele at 212-378-0400 ext. 523
or minderrieden@nbmedia.com

78s dating back to 1904; 12
satellite dish on concrete base;
prices drastically slashed. 315-
287-1753 or 315-528-6040

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
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

1...———-— e e

GRrAHAM Brock, INC.

Broapcast Tecuncar Consuiianss
Pull Service From Al

ation 10
Operition AM/FM
Fiekd Work . Antenna and
Facilitics Design
Quer 45 years engineering
and consulting experfence
912-638-8028
202-393-5133

www.grihambrock.com

OUt with the old...
4 In

Sell your used equupment here
in the pages of Radio World
Broadcast Equipment Exchange.

with
the new!

0:22 & also the KX 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
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
Johnson Electronic SCA880
module, 67/92 Khz, 417-881-
1846.

RECORDING &
PLAYBACK HARDWARE

WANT TO BUY

1960s-vintage MacKenzie
Repeater machines, maga-
zines, spare parts and manuals,
complete or “parts” machines
considered, James, 870-777-
4653.

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

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

Standard Short-tune series.
Bill Cook, 719-684-6010.

www.radioworld.com



RADIOWORLD December7.2016

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
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TRANSMITTERS/EXCITERS/TRANSLATORS

DISTRIBUTOR
DIRECTORY

The following distributors serving the broadcast industry
would be glad to help you with any of your requirements.

M ¢ A ¥ 4 ;l r 4 B 3 a

Serving the Broadcast Industry Since .1978'
Transmitters and Broadcast Equipment for Radio & Television

sed FM Trapsmitters Please visit our website,
oW 2000 Harris DIGIT CO www.fmamltv.com, for additional listings. CORNELL-DUBILIER
35 Kw 2000  Harris 23.5CD, solid-state MICA CAPACITORS .
3.5 KW 2006 Harris 23.5CD, solid-state FROM STOCK IS0 9001 Certified
13/35KW 2006  Harris Z6HD- Tri-Mode HD S ENNINGSVAGUUM )
5 KW 1995 Harris HT5CO CAPAGITORS The Choice of SUCC(?SS’U’
5 KW 1992 BEFMSB S p———— Broadcasters Since 1934
7.5KW 2006 Harris Z7.5CD, solid-state, 1-phase g IGHIENE D e IC
10 KW 2002 Harris Z10CD, solid-state . .
20 KW 2002 Harris 220CD. 2% 710 Combined Ces, Continerttal Electronics CARACITORS NEW POWER TUBES
215KW 1990  Continental 816R2B a: SURCOM ASSOCIATES .
25 KW 1982 Harris M25K with DIGIT ke — 3674 El Canmuno Real, Suite K Triodes
45 KW 1991 BE FM35B Carlsbad, California 92008 Tetrodes
(7003 438 4420 Fax, (760) 338 4759
E— HARRIS MN3autel B e T Pentodes
10 KW 1988 Nautel ND10, solid-state NEW SOCKETS &
10 kW 2001 Nautel XL 12, solid-state Crown BroRDCARST REPLACEMENT PARTS
Excit Miscellaneous Equipment
Exciters->DIGIT, CE8028, BE FX50 New TV Transmitters- DTV & ATY TUNWALL RADIO Worldwide Availability
3ird Model 8932, 10 kW air-cooled RF Load , Rohde warz an
Harris N + 1 Controller Technalonix SMICH ANCITRARSMITER CCRIRCCLERS Made in U.5.A.
Used TV Transmitters DTV & ATV " " 1KW Special w/4 channel encoder* *
** FLD TV Transmitters* * VHF and UHF TV Antennas CALL (800) 414-8823
* *Rohde & Schwarz* * Harris Maxiva (10W t0 10 kW) TV STL Int’l (650) 846-2800

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

www.fmamtv.com ¢ E-mail: transcom@fmamtv.com

AM Ground Systems Co

amgroundsystems.com
1 866-22RADIO

Donations Needed: All
Volunteer, Non-profit Low
Power community radios
stations need Equipment.
Will offer tax deduction let-
ter, You determine donation
value, We will pay shipping.
Equipment shared between
three  Wisconsin  stations,
Looking for Mics, Mixers, field
equipment, etc. You name it.
Email: Dan@WIECradio.org.

www.radioworld.com

Are you a small market station needing 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, mitch-
ellrakoff@yahoo.com.

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

330.995.9642

AM/FM/MULTI-SWITCH AND CUSTOM DESIGNS

www.tunwallradio.com

Fax {650) 846-3795

Visit our Web Site at
www.Cpii.com/eimac

—
Communications & Power indusimies
maCTOwaVe power products dresion

Extremely knowledgeable and articulate racing
writer/talk show host Adam Amick is available for
shows, correspondent, features, etc. Check out www,
bleacherreport.com for samples. Call 214-384-5812
or email: adam@rubbinsracingshow.com.

Seeking a position in Broadcasting/radio busi-
ness. Honest, dependable, and willing to learn.
Experienced Music lover/Mobile DJ/Sound guy for
local bands. Scotty, absscotty2049@yahoo.com or
706-567-0980.

TAX DEDUCTIBLE
EQUIPMENT POSITIONS WANTED

Vibrant, outgoing, great character! From digital
production, promotions, sales, to On-Air let's grow
your listenership with warm and approachable spirit.
LaShay, 214-431-6775 or letstalkaboutitlashay@
gmail.com.

Over-comer with multi-faceted media expen-
ence. Radio/TV, Production, Audio/Video, Film,
Editing/Cameras, social media, entertairment and
completed an internship in top 5 Market! Skamont,
214-256-6907 or dubbess1@gmail.com.
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RW HISTORY

Here is the cover from a 1937
Radio World magazine. 1 think it
is both stunningly simple and quite
beautiful, and I wanted to share it
with you.

David Gleason
www.americanradiohistory.com

Editor in Chief Paul MclLane
replies: Today's Rudio World is not
related 10 that earlier iteration, but
we have long appreciated our fore-
bears and have featured the occa-
sional throwback cover. Thanks for
sharing this one, David.

CORRECTION

The article "Engineers Gather at SBE National” in the Nov. 23 issue of Radio World mis-
stated the purpose of the new SBE Freedom Award. It recognizes an individual or group
who has performed extraordinary service to the United States through the use of media
technology. Society President Jerry Massey has a separate effort to promote employment in
broadcast engineering for those leaving the military.

The story did not provide the full names of two society honors. They are the Robert W.
Flanders SBE Engineer of the Year (given this year to Michael Hendrickson, as noted in the
article) and the James C. Wulliman SBE Educator of the Year (to Cheryl Lustenberger).

ADVERTISER INDEX
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Photo by Jennifer Waits

HIGH SCHOOL RADIO

Regarding the Jennifer Waits article 100+ Station Tours: What | Learned.,”
Oct. 12:

I was glad to sec that you had a chance to tour my first radio station.
KBPS(AM) at Benson High School in Portland, Ore. I had the opportunity to
serve as chief of student staff at KBPS in my senior year. 1954. Broadcast hours
then were 9 a.m. to 9 p.m.. Monday through Friday, except when high school
football or basketball ran late.

The transmitter was a school-built 250 W unit, using triode amplifier stages. |
well remember one evening finding the frequency monitor off-scale when onc of
the triode stages failed. We were still on the air but somewhere south of the cor-
rect place on the dial.

The adult staff and teachers helped many of us gain our First Class Licenses
and assisted many to find work at local radio stations while we continued our
college careers.

1 enjoyed helping grade school classes produce live dramas with music and
sound effects which were transmitted to schools in the Portland area. and also
recorded on those big transcription discs for schools outside of our signal area.

Thank you for waking some really old memories from a fun time in my life.

Melvin Rydman
Tualatin, Ore

This bisting is provided {or the convenience of our readers,
Radiv World assumes no fiability for inaccuracy .
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Heil Sound, Ltd.
Henry Engineering
Inavanics Inc
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eBooks: Tools for Strategic
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Radio World’s growing library of eBooks can assist
you in maximizing your investment in an array of

platforms and tools: licensed transmission, online \‘* g [ f? j_“jj_'_
streaming, mobile apps, multicasting, translators, @mm? RLD ,\ woeLo |
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VONISIS ULTRA-HIGH RESOLUTION PROCESSING

§ Wheat stone BLADE-3

LU EY T '

D, * CHANNEL WIC PROCESSING LD

Sound Great

Push your talent’s voice beyond the limits and dominate the airwaves

Wheatstone Voice/Mic processors give you everything =~ Our compressors, limiters, & EQs are maximized for vocal
you need to make voices grab listeners by the ears. = smoothness, allowing your talent to stand out on-the-air.

For our SQ (Super Quiet) mic pres, we emulated and =~ Wheatstone's Graphical User Interfaces give you deep,
hot-rodded legendary studio preamps to sound intuitive control to tweak our world-class presets and
incredible for modern radio. = save those you create.

The result? Voices that can sound superhuman.

Wheatstone M-Series Voice/Mic Processors

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

Learn more at wheatstone.com/superhuman-voices

% VWheat tone

BROADCAST AUDIO PERFECTIONISTS®

Designed and built in the USA. Phone +1-252-638-7000 | wheatstone.com | sales@wheatstone.com
World Radio History




