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IF ARBITRONT" CAN'T HEAR YOU, 
THE AIR. 
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Failure is not an option. You need failsafe power! 

In this business, nothing is worse than dead air. And if your 
Arbitron PPM'• encoder quits, you're dead in the ratings. That's 
why we built the PowerSwitch, our new automatic AC power 
controller. It will seamlessly switch between your Main and 
Backup PPM'' Encoders, so you get the ratings you've earned! 

PowerSwitch sports two standard AC outlets to supply power 

to Main and Backup equipment. You can also use it to 
remotely re-boot PCs or turn anything on or off. PowerSwitch 
is remarkably easy to use. 

You can operate it with its convenient front panel pushbut-
tons or remotely control it via external ci contact closures. It 
will sound an audible alarm to alert nearby staff whenever it 
switches to Backup mode, while vivid LEDs indicate its status. 
You'll barely know it's there. Until you need it. 

POWERSWITCH' 
FAILSAFE AC POWER CONTROLLER 

MAIN BACKUP 

ALARM 

OFF ON • 

As long as we're talking power, check out our Power Clamp 
series of Transient Voltage Surge Suppression (TVSS) units. 

Designed specifically for broadcast applications, these are the 
most advanced TVSS units in the industry 

They'll get rid of the nasty 
power spikes that can 
knock you off the air. 

Nothing else out there 
comes close. 

WE BUILD SOLUTION& 

DIGITAL SOLUTIONS. ANALOG SOLUTIONS. FUNCTIONAL. RELIABLE. AFFORDABLE. 

Visit www.henryeng.corn for all of Henry's solutions! 
InHE ENRY 

ENGINEERING 

Henry Engineering • 503 Key Vista Drive, • Sierra Madre, CA 91024 USA • T: 626.355.3656 • F:626.355.00n • email: Info@henryeng.corn Arbitron and Arbitron PPM ' are trademarks clArbitron Inc. Used with permission. 



THE MAN IIF WHEATNET-IP 

WHEATSTONE and WheatNet®-IP 

PheatNet-P is the new name for Wheatstone's Audio-over-
lP networK'ng. routing, and mixing system. First introduced at 
>AB 2008, it now accounts for the vast majority of networking 
-systems eat Wheatstone quotes and installs. 

First, a c,..Jick overview. and then why WheatNet-IP has been 
so successful. not only in converting Wheatstone's loyal 
clients to AoIP, but also in convincing clients of the su periority of 
t,,P-E8.:,*,---re's technology over other choices. 

WheatNet-IP BLADES 

uaii oir iic and irhxing hardware and software “BLADEs"... 
wai begrici the cutting edge. they're sharp and to the point 
(and yes, pun intended). Each BLADE is designed for a specific 
function—we don't cram unrelated tasks into one box making a 

ceatral point of failure; 

we all know 
about ' put-
ting all your 
eggs iri one 
basket." 11388T 
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EASE OF INSTALLATION 

The relativel../ small channel count of each l/0 BLADE al-
lows you to conveniently locate it close to yaur equ'pment. 
In TC4C/Master Control. there's no need for a back 'wall full 
of punch bocks. a BLADE (or occasionall',/ two) n each 
rack keeps audio and control wiring entirely with:n the rack, 
allowing for a fast and clean build- out. In the studio usually 
just one line- level BLADE gis required; they're silent. so you 
ran .ocate them with live mics 

FAST AND SIMPLE SETUP 

Nheatstone's goal was a system that's extraondina,ily 
to irinplement without the need for super- complicated netv, 
enc,heerinc. and where you don't need to be concerned ab( ..• 
settng priorities to assure that those signals that are most 
credal are available. 
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BLADEs 
are amP,ss points in and out of the network. They interface 
seamle:.--sly with Wheatstone's Evolution Series Console Control 
Surfa, the Glass E Virtual Console Control Surface, most of 
the popular automaiion systems, and streaming audio. 

Three ELADES are line level I/O interfaces, one all analog, one all 
digital. and one half of each. Our newest BLADE provides mic level 
*inputs A fifth hardware BLADE mixes the audio for a Wheatstone 
consde control surface. Each of the BLADEsand each Wheatstone 
oonsole control su lace connects to the network with a sinul.-
CAT5D6 cable. 

BLADES are loaded with lots more sharp features: Each 
includes two 8x2 virtual utility mixers that can be used for a 
wide range of applications, a front panel headphone jack with 
souri select and level control to monitor any system source, 
SNMP messaging for alerts, and silence detection on each 
outpJi that can trgger alarms or make a routing change. 

There's also VVheatNet-PC, a software BLADE that you install 
on automation system computers, news workstations, or even 
the ,=-D and GM's; desk computers—to control, play and re-
cord audio on and off the network. It eliminates the expensive 
sound card, and replaces tons of audio and control wiring with 
a single CAT5E/6 cable. 

PAIC IN 
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MeatNet IP setup is easy intuitive, and takes only a few minutes 
until you're on the air. The front panel setup wimrd Ín each BLADE 
gets you mp and running n moments. Exten§ve ont panel me-
tering and status indicato.s provide quick cenfirmation that all is 
well. WheatNet-IP's web interface and WheatNet-IP Navigator 
software let you further customize your system, locally or 
remotely, with input and output names. logic association3, routing 
and much more. 

RELIABILITY 

Audio everywhere all the time, and keeping you on the air, were 
fdremos! in the design cl WheatNet-IP. 

Wheatstone chose Gioabit Ethernet (1000BASE 1-) beca 
100BASE-T just can't simultaneously handle the lage nt., 
ber of audio channels evalent today in large broadcast plants 
without the very real nsk of audio not being available when 
you need it. Gigabit protocol means all audio e,ve-yvAere with 
extremely low latency. 

G. .11CAL. JE 

WheatNet-IP is completely self-contained—no PC is recured 
to perform any of the system functions, including rou,ing, 
mixing, salvos, and logic control. The PC is needed c.nly for 
configuration changes. 

Each BLADE carries a complete map of the entire 
connected network in its onboard CPU flash RAM. TalK about 
redundancy a system with 36 BLADEs has 35 backup al Need 
to replace a BLADE? Assign its IC number and connect it to the 
network—it will query the other connected BLADEs and import 
all the necessary configuration settings! 

BLADES 

ip88m ANALOG MIC I/O BLADE: 8 fully balanced 
reierence-graoe mic oreamps with phantom power, 3 dialog 
outputs, 12 universal logic (GP10) ports programmable as : flouts 
or outputs, routable tlYoughout the system. 

LINE LEVEL I/O BLADEs: 16 input channels, 16 output 
channels (switchable 8 stereo, 16 mono, or any corrdoiration), 
and 12 universal logic (GP10) ports. 

ip88a ANALOG ITO BLADE: analog in/out. 

ip88d AES DIGITAL I/O BLADE: 3 AES (16 channels) in/out. 

ip88ad ANALOG & DIGITAL I/O BLADE: -rialog in/out, 
4 AES e chann. 
Ip88e WheatNet-IP MIX ENGINE BLADE: Handles all of 
the mixes from WhE- Jn Series Console Control 
Surfaces and the Wheatstone ùiass-E Virtual Console Control 
Surface, distributing the four stereo PGM, four stereo AUX 
SEND, per- channel MIX- MINUS, monitor outputs and otner bus 
signals to the network. Once on the network, they a-e available 
as sources and outputs anywhere. This creates ah e‘.:tremely 
flexible system, where program outputs from one wrface can 
be a source on any other surface; for example a news mixer's 
program bus as a source on the air studio surface. While the 
ip88e doesn't house audio './0, it does include 1.2 universal 

(r.;Din\ 

WheatNet-PC BLADE: Installs on Windows PCs 
to replace the sound card; interfaces eight s:ereo audio 
signals in/out, plus automation control data (start. strip, etc.). 

Audio Networking— Simply Evolved 
ph.Dne ' ! 
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Since 2002, when Ray asked me to become the Editor of 
Radio Guide, the last seven years have been quite an exciting 
and interesting time. Right from the start, I got to remake the 
Radio Shopper into the kind of magazine for engineers that I 
wanted to read — hoping you would feel the same way. 

Being flashy was not the goal. We don't waste space 
tooting our own horn, printing fluff, self-promotional mate-
rial or our own pictures. We avoid articles ghost-written by 
PR agencies. We want every column inch to count. Simply 
stated, our goal is to provide radio engineers the information 
needed to help them do their jobs. 

From your feedback, I take satisfaction in knowing that 
working engineers view the content of this magazine as 
unsurpassed. We haven't even needed a sales department to 
hard sell against other publications — basically we've been 
sold out virtually for every issue. 

Putting our money where our mouth was then led to our 
AM Transmission Seminars. Alan Alsobrook and Phil 
Alexander put together a great program to help engineers do 
their job better. 

We decided at the outset to do it right, not as a web-video 
run as a profit center for the magazine or some organization 
just to make money, but as a live hands-on event at modest 
cost in a classroom setting. Those who have attended gener-
ally agreed the program exceeds any similar educational 
opportunity. 

Now, another step. Effective with this issue of Radio 
Guide, I am exchanging hats somewhat. Over the next few 
months I will be focused on developing some content that I hope 
you will find very useful in your work. As they say: stay tuned! 

- Barry M 

Complete PC 

Broadcast Systems 

Fully automated or live 
assist play out software. 

Advanced features for 
radio stations including 
easy satellite network 
integration. 

Fully configured and 
broadcast ready play out 
systems and networks. 

Optional music, advert & 

promo scheduling software 
and remote control hard-
ware. 

Music library available. 

SkimmerPlus 

Advanced 24/7 audio 
logging and skimming. 

Single or multiple channel 
recordings triggered by 
time or external triggers. 

Archive capability satisfies 
or exceeds logging 
requirements in many 
countries. 

Password protected 
remote web playback or 
FTP transfer of audio 
archive. 

Broadcast Software International 
503 E. 11th Avenue, Eugene, OR 97401 USA 
Direct: 541-338-8588 Fax: 541-338-8656 
www.bsiusa.com sales@ bsiusa.com 
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The Met's Matthew Galek is a Real-World Super Hero 

The Metropolitan Opera 
sets the standard for great sound. 

"Opera is one of the most challenging 
musical genres to do complete justice 
to in a broadcast, but ACCESS makes 
it easy." 

—Matthew Galek, Broadcast 
Engineer for The Metropoiltan Opera 

Put Comrex On The Line. 
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Not content to rest on its laurels, the most renownea and respected opera company in the world is determined 

to connect with the widest possible audience—in the highest audio fidelity. With engineer Matthew Galek 

at the transmission helm, the Metropolitan Opera broadcasts its Saturday matinee to an ever grow'nq 

number of affiliates using ACCESS (and the optional AAC suite) in multistreaming mode. With ACCESS, 

the Met's broadcasts offer all the sonic richness it's famous for—over the most 
IP networks.ACCESS delivers mono or stereo over DSL, Cable, 

Wi-Fi, 3G cellular, satellite, POTS (yep, ACCESS is a full featured POTS 
codec and works seamlessly with Matrix, Vector cnd Bluebox)—plus some services you may not have even 
heard of. Given the challenges of the public Internet, it's no small 

boast to say that ACCESS will perform in real time 
over most available IP connections. 

AAC-, SOFTWARE 

Contact Comrex today and find out how 

ACCESS can help you become a Real-World 
Super Hero--wherever you are! 

A.ccass> 

19 Pine Road, Devens, MA 01434 USA Tel: 978-784-1776 • Fax: 978-784-1717 • Toll Free: 800-237-1776 • www.comrex.com • e-mail: info@comrex.com 



A Look at the New 
BE STX LP Transmitter 

They say that necessity is the mother of invention. It is 
hard to think of another time in radio history when an 
affordable, flexible low power FM transmitter like Broad-
cast Electronics' (BE) new STX LP has been so necessary. 

MANY FEATURES, MODEST PRICE 
Introduced in January of this year, the STX LP is the 

first low power FM transmitter scalable from I kW to 5 kW 
ith a starting price below $7,000. Standard features 

include scalable architecture, redundant backup control-
ler, I P connectivity and an internal exciter— all of which are 
add-ons to other low-power transmitters. 

Easily half the price of most other transmitters in its 
power category, the STX LP effectively removes a major 
cost barrier for broadcasters wanting to move forward with 
transmitter replacement, booster or HD Radio plans, short 
or long-terni. 

For example, broadcasters can purchase the STX LP 
1 kW transmitter for backup now, and then add more PA 
modules later for a main signal upgrade or an HD Radio 
signal. Power upgrades are done in the field with no need 
to purchase yet another transmitter as power or frequency 
requirements change. 

THE STX STORY 
BE put a great deal of thought into the design of its 

newest transmitter line. To find out more about the people, 
the technology and the company behind the STX LP, we 
sat down with BE's senior executive, Vice President of 
Sales Tim Bealor, and BE's newest member of its execu-
tive team, Vice President of Engineering Brian Lindemann. 
Both Tim and Brian are credited with the success of the 
STX LP, Tim from a market perspective and Brian as the 
lead on the design team. 

DM: Tim, let us start with you. What was the main 
driver behind BE introducing a low power FM transmitter 
at this time? 

TB: Given overall market conditions and where the bulk 
of the business opportunities are coming from in the near 
future, we believe that, worldwide, there is a lot more near 
term demand for this type of product than there is for higher 
power units. Also, none of the top-tier radio transmitter 
suppliers had ever attempted to design and produce a prod-
uct anything like this. Anyone looking for a low power, low 
cost I kW FM transmitter automatically thinks that they have 
to look at someone other than BE. That is no longer the case. 

DM: There are quite a few unique and timely features 
in this transmitter; the built-in exciter immediately comes 
to mind as well as the scalability. How did BE come up 
with the design criteria? 

TB: Actually, we had been discussing a specific up-
coming opportunity outside the U.S. and the needs of the 
broadcasters involved. We found that our existing product 
line did not meet all of those needs, and the price was going 
to be too high. The project was so large that it prompted us 
to rethink how we approached this specific initiative and 
also the low power market. We determined that it was time 
to rethink our whole approach. 

TRANSMITTER ON A BOARD 
DM: From what we understand, the real genius of the 

STX LP design stems from a concept that has been de-
scribed as "a transmitter on a board." Explain that. 
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TB: That's right. In order to make this product as 
cost effective as possible, we knew we needed to set 
aside all, or nearly all, of our preconceived notions 
about what a I kW FM transmitter should look like. 
When we did that, we discovered that the most cost 
effective way to execute the design was to put as many 
parts of the unit on as few boards as possible. Brian can 
go into more detail. He's been our behind-the-scene 
engineer on this product since day-one. 

BL: Thanks, Tim. What we did is essentially minia-
turize the size of the RF electronics through innovations 
in our combining method and higher integration of the 
final stages. We were also able to significantly reduce the 
size of the exciter and controller. It's also important to 
know that the RF portion remains similar to our existing 
products, so we kept the "BE" in this transmitter. 

DM: So, this transmitter is based on BE's C and S 
Series transmitters? 

BL: Yes. The design team at BE has a produced a 
legacy of reliable FM transmitters. The performance of 
the power amplifier portion of the C and S Series trans-
mitters is unsurpassed in the market. The STX LP takes 
advantage of that robust design, and at the same time 
takes advantage of our newer combiner technology to 
reduce the size of the transmitter. 

DM: Did any of BE's HD Radio product development 
also make it into the design of the STX LP? 

BL: Absolutely. The knowledge we gained in design-
ing our HD Radio products has played a large part in the 
development of the STX LP. For instance, we borrowed 
what we learned about HD Radio to optimize the STX LP 
power control loop to perform the right functions at the 
right times. 

Some of the power control is performed within hard-
ware in a tight feedback loop, while software performs an 
outer feedback control loop at a slower rate. This allows 
the STX LP to perform accurate power control for both FM 
generated by the internal exciter as well as FM or FM+HD 
from an external HD exciter. 

DM: It is amazing that you were able to include all 
those features in such a small transmitter, and for under 
$7,000. 

BL: The main reason why is that we have tightly 
integrated the hardware and software design. 

This allows excellent functionality — e.g. a direct-to-
channel exciter— at a lower cost and size than possible with 
prior paradigms. Because of the reduction in cost in other 
places, we have been able to maintain excellent perfor-
mance where it matters — for example, better than 55 dB 
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stereo separation. In some cases, we were able to actually 
increase functionality as a result. 

DM: You were able to cut costs and increase function-
ality? Explain. 

BL: An example of where we removed some cost is the 
STX LP front panel. It is fairly bare-bones. It has five push-
buttons, a rudimentary 2-line LCD display and a handful of 
lighted indicators. 
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Simple and effective front panel design. 

But that doesn't mean that it has bare-bones configu-
ration and control capability. The design includes full 
discrete remote control via I/O on the back panel as well 
as built-in Web-based control. Via the Ethernet port, the 
user has access to a full- featured graphical user interface 
which is similar in look and feel to our top-of-the-line 
transmitters. 

DM: I understand you have a background in satellite 
communications. How has your prior engineering experi-
ence contributed to the design of the STX LP? 

BL: The vast majority of my career has been spent 
doing satellite communications, which has included sys-
tems design, and hardware and software implementations 
of telephony, Internet capabilities, RF control, and com-
plex waveform generation. My background gives me a 
healthy respect for the interactions that occur between 
seemingly unrelated modules. 
I think those experiences served us well when we got 

into the hardware/software co-design methods that were 
needed in order to encapsulate all those functions we've 
been talking about into a transmitter that is three rack units 
high and weighs less than 40 pounds. 

DM: Thanks, Brian. Tim, can you give us some final 
thoughts on what the success of the STX LP says about BE 
transmitters and products moving forward? 

TB: I think the STX LP is probably one of our more 
important milestones at BE — and we've had a lot of 
milestones, as you know. BE has been a partner to radio 
broadcasters for 50 years; we have a lifetime invested in 
designing and building quality transmitters. That's not 
going to change. 

What I think this transmitter does change is the speed 
and agility to which we can respond to radio, whatever 
the market conditions. This transmitter pretty much broke 
the mold in its power class, and we couldn't have done all 
that without making some significant headway in prod-
uct development and engineering design. We now have 
the building blocks for some very powerful products 
moving forward. 

Dee McVicker operates Grassroots Comniunications 
in Gilbert, Arizona, where she does articles and marketing 
for her clients, including BE. She can be reached at 
deemcv@grassrootsco.com 



The ultimate low cost, point-to-point and 
muitipoint stereo IP audio codec 

Perfect for STL's, backup audio links, IP audio distribution, 
audio monitoring, temporary remotes and multicasting links. 

The 'only' low cost IP codec with full front panel screen, 
keypad and navigation. You don't need a computer to use it. 

Broadcast quality analog and digital audio connectors you 
expect to find on more expensive codecs 

Automatic address book option. Connect Bridge- IT to the 
Internet and watch other codecs in your network appear on 
your screen just like Skype. Perfect for non technical 
people. 

Tieline's famous IP QoS performance engine for low delay, 
rock solid, CD quality audio connections over LANs, WANs, 
the internet, satellite IP, WiMax and WiFi Iinks. 

Try it now FREE! 

Contact your favorite dealer 
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www.tieline.com www.tieline.com/Bridge-IT 780-4750 



- FCC Focus - 
A New Plan for Channels 5 and 6 

From the Broadcast Maximization Committee 

The FCC has a once in a lifetime opportunity to allocate 
valuable broadcast spectrum to respond to the enormous 
demand for new radio service. 

DTV MAY BENEFIT RADIO 
TV Channels 5 and 6 (76-88 MHz) have become avail-

able due to the migration of nearly all TV stations away from 
the low VHF band as part of the DTV transition. In response 
to a request to allow this spectrum to be used for FM 
broadcasting, the FCC solicited comments in July 2008. The 
Broadcast Maximization Committee (BMC) was formed to 
develop a comprehensive plan for this spectrum and was the 
only party to offer such a plan which is detailed below. 

The benefits to all segments of the radio industry are 
monumental. AM service can be rescued and modernized. 
The FM service will include more and improved space for 
LPFM stations. In addition, the NCE service can expand in 
response to the large demand for additional stations. 

The FCC's most basic regulatory obligation is to allo-
cate frequencies fairly, efficiently and equitably in response 
to the demand for its use. BMC has made a major contribu-
tion to this cause by demonstrating this broadcast spectrum 
could be utilized in a manner that truly maximize benefits to 
all sectors of the radio industry. 

THE PROPOSAL 
The BMC's technical proposal consists of several 

aspects. First of all, it is a framework to develop a specific 
long-term plan to eliminate the sharing arrangement within 
the existing FM band between full service and low power 

FM stations and the potential for interference affecting 
both services. 

Secondly, the plan provides an allocation scheme to 
allow the migration of most if not all AM stations to FM, and 
allows these stations to operate digitally. Third, the plan 
creates numerous new digital quality noncommercial educa-
tional voices in local communities. 

Options also exist to form national emergency or infor-
mational channels or other uses. 

A BETTER PATH TO DIGITAL 
The newly created channels would be all-digital from 

the outset. By starting fresh with all-digital, the allocation 
efficiencies inherent in digital broadcasting are maximized. 

Furthermore, it incentivizes consumers to buy new 
digital receivers so they can pick up the new channels. 
Since these new digital receivers would also decode the 
current HD FM stations, it serves the existing FM broad-
casters as well. 

COMPATIBLE WITH DRM 
Channel bandwidth is proposed at 100 kHz (instead of 

the analog FM bandwidth of 200 kHz). Currently, Digital 
Radio Mondiale is building a system called DRM+ which 
incorporates exactly the requirements necessary to operate 
within the parameters the BMC proposes. We also believe 
that iBiquity could modify their digital-only mode to operate 
in this fashion. 

The new digital channels would be able to accommodate 
up to four LPFM's per authorized 100 kHz channel (so 

encoder costs could be shared) and, of course, this would 
also allow up to three sub-channels for primary class stations 
to offer additional programming. 

In our initial filing with the FCC, we proposed to equally 
divide up the TV 5-6 spectrum into 117 distinct 100 kHz 
channels. The eight channels immediately below the current 
NCE band (87.0 to 87.7 MHz) would be used for an 
expansion of the noncommercial educational service. The 
next 100 channels (below 87.0 MHz) are suggested for the 
AM migration. Eight channels would be created for a pro-
tected LPFM service. 

BMC has conducted a feasibility study and allocation 
plan which proves that all existing AM stations could 
migrate (if they chose to do so) into this newly allotted radio 
spectrum while replicating their current 2 mV/m footprint. 
BMC further recommends a nationwide channel for use by 
NOAA and Homeland Security. 

WHAT ABOUT TV LICENSEES? 
There is also the issue of the last few remaining TV 

Channel 5 and 6 full service and LPTV stations. BMC has 
suggested alternate channels. 

Currently, the proposal advanced by BMC in MB Docket 
No. 07-294, et al., is under consideration at the FCC. The 
comment and reply comment periods closed in Oct, 2008. 
There is no time frame set for the FCC to act. It is expected 
that further proceedings and additional opportunities will be 
needed to explore details of the proposal in the future. 

The priority for this proceeding will be set after a new 
Chairman is confirmed which is expected in the next 
couple of months. 

Additional information on The Broadcast Maximization 
Committee can be found on the committee's website, 
www.broadmax.org. Questions and/or comments can be 
directed to info@broadmax.org 
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Voice Tracking Traffic Et Billing 
UMM1T RAFF1C ILL1NG 
25 years of experience-

Real time avail reports 

Optimized scheduling ( yield management) 

Scalable ( small to enterprise) 

Fast and accurate billing 

Open item A/R 

Single- multi- remote user access 

EDI invoicing 

Radio, Television a Cable 
Compatible with all major automation 

systems 

BLACKBOX AUDIO LOGGER 
Record up to 16 channels 

Off air ft dear air alerts 

Compliance Et verification 

Web browser access 

Talent Et market monitor 

Podcast recorder 

Available in Spanish 

Extended support for AM/FM/TV tuner boards 

Mic Et time skimming 
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Live Assist, Satellite, and Music- on-Hard Drive 

• " Smart Promo" produces professional sounding 

"Coming up next" style promos 

• Watch windows for each commercial break 

• Clock synchronization for perfect joins! 

• Powerful features allow for complete control 

• Interfaces with all major traffic Et billing software 

• Buffered liners play correctly each time 

• Control CDS 32 SAT remotely by phone or Internet 

• Automate syndicated and local sports 

• 24/7 product support available from the company 

made famous for fast Et friendly support 

Pristine Systems 
over 25 years of 

Broadcast Automation 
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HINTRONIC LABS 
YOUR TOTAL SOLUTION SOURCE FOR MIND READY ANTENNA SYSTEMS 

UNIPOLE HITS 

DETUNE SHIRT 

HITS 

INDOOR 

DUMMY 

LOAD 

PRE-FAB 

BUILDINGS 

DUMMY LOADS 

COMBINERS OUTDOOR/INDOOR 

PowerAIM 120 1 
AM, HF, FM 

ANTENNA ANALYZER 

EVERY FIELD 
ENGINEER'S 
DREAM! 

CONTACT US FOR 
DETAILS 

COMPLETE 

SYSTEMS 

FM/STL 

ISO-

COUPLERS 

• RF FEEDER SYSTEMS DESIGNS 

• SITE PLAN DEVELOPMENT 

• GROUND SYSTEM DESIGNS 

• INSTALLATION SUPPORT 

IN STOCK 
AND 
READY 
TO SHIP 
CALL FOR 
DETAILS 

4 71 

JENNiNGS 

1.423.878.3141 or wINIALIzintronic.corra 
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Operations Guide 
Keep Your Station and Staff Healthy 

by Steve Fluker 

Although the recent HINI virus did not live up to the 
media hype ofpandemic proportions, it is a good wakeup call 
for companies. At worst, it can prod efforts that will improve 
hygiene and staff health all the time. At best, it will help you 
be prepared should there be a real health emergency. 

In our industry we think about disasters and what we 
would do to get our radio stations back on the air, or keep 
the business running should we be faced with one. Typi-
cally we think of a disaster as being something that is 
destructive such as a fire, hurricane, earthquake, blizzard 
or ice storm, etc., but we really need to open our eyes to 
much more including a pandemic outbreak, such as the 
HINI flu outbreak. 

If your disaster plans do not include this type of emer-
gency, now would be the time to sit down and address it 
before you get caught off guard. 

WHY WORRY? 
Why should we be so concerned? This does not seem too 

bad right now, or is it? Plus the virus seems to be on the mild 
side compared to other strains of flu so would this not just 
blow over? These are questions and comments that I have 
heard over and over. 

Just take a quick look at the statistics. A week ago we 
were talking about a large number of cases and deaths in 
Mexico and how it also had then turned up in New York with 
about 40 cases. One week later, as of this writing (on May 
7th), the number of cases nation-wide has climbed to 642 
with two deaths spread across 41 states. 

This was a new strain of the flu with unknowns. There 
were many more suspicious cases, prompting the CDC to 
issue warnings and advisories, heightening apprehension 
that it would become much more widespread. Although it 
now appears to be much less dangerous than some reports, 
there still is a lesson here. 

WAKE UP CALL 
We chose to take those advisories seriously. The best 

scenario is that you prepare now, develop a plan, and later 
look back at the incident as a good drill and learning 
experience. 
A pandemic outbreak is different from other types of 

emergencies that you may have included in your disaster 
recovery plans. For those living in areas of the country 
vulnerable to natural disasters such as earthquakes or hur-
ricanes, you most likely have outlined which of your staff 
members will be stationed where and what their job descrip-
tions will be. 

In an outbreak such as the N 1 HI flu, you have no idea 
who on your staff will be affected and either home sick or 
in the hospital. This makes predicting what will happen that 
much more difficult. 

Planning must include thorough preparation to have 
substitute coverage of the jobs of key staff members from 
your general manager, to business office personnel, sales 
account managers, programming staff and DJ's, and yes, 
even the receptionist. Imagine walking up to the office and 
the front doors are closed and locked because the reception-
ist is out sick. 

You may be able to survive and cover for a few people out 
sick, but what if that number climbed to 25% or even higher 
which is very possible in an all out pandemic period? With our 
current economic situation, our stations are already operating 
with fewer people and those still working are doing the job 
that multiple people were doing just a few years ago. 
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We also need to keep in mind that it is not just your 
office affected by a pandemic outbreak. Your clients will 
most likely be short staffed as will your vendors for office 
supplies, food deliveries, and other services we normally 
take for granted like HVAC, generator servicing, and fuel 
deliveries. 

WHAT SHOULD YOU DO NOW? 
Here at my office we already had a business continuity 

plan in place, which includes a section for a pandemic 
outbreak. When something like this is lurking, we start with 
a team of four people, called our "Initial Contact" group 
which I am a part of. We met and looked over our full plan 
to decide if more needed to be done. The decision was yes. 

From here we develop a plan and take it to our next 
group, called the "Crisis Management Team." This team 
consists of a group of managers representing every depart-
ment in the building. For now the team is simply getting 
familiar with all of the stages of the plan so that we do not 
have any surprises in the future. Our plan follows along with 
the alert levels issued by the CDC. 

Each stage has a set of action items for us to take. We 
have studied each of these items up to the current phase alert 
set by the CDC, and even beyond, and made decisions as to 
which action items we needed to implement. Those items 
include: 

GENERAL STAFF INFORMATION AND HYGIENE: 
• Monitor the CDC website frequently for updates on 

the spread of the flu. Note how many cases are affecting 
our area. One week ago it was zero. Now there are five 
confirmed — including one at a local theme park — and now 
it appears we will have one confirmed in the Metro Or-
lando area. 
• Also keep up to date with bulletins from the CDC, 

SOS, WHO, and OSAC — State Department for any key 
information. 
• Download helpful tips and articles from the CDC and 

other various websites, as well as items that have been sent 
to us from our corporate office and pass these on to our staff. 
These typically include general health tips on how to stay 
healthy and lower your risk of contracting the disease. 
• Inform our staff of a corporate hotline number avail-

able to them where they can get a recorded message update 
on emergency plans such as office closures, alternate meet-
ing places or phone numbers to call, etc. This number also 
allows them to check in and let us know they are OK and 
accounted for. 

• We are encouraging our staff to stay home if they feel flu 
like symptoms, and to see their doctor immediately. Early 
detection can help minimize the severity of the disease. 
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• We have put alcohol-based wipes near our entrance 
doors and other common areas, and are cleaning the door 
handles frequently 
• We have put hand sanitizers throughout the building in 

common areas and encouraging our staff to clean their hands 
with it. This does not replace normal hand washing with soap 
and warm water though, which we also encourage. Some feel 
as though the hand sanitizers are not effective on the virus, but 
we figure that keeping clean is important and why not take all 
preventative measures we can. 

PROACTIVE STEPS: 
• First we have reviewed our emergency plan to be sure all 

of the information is current and up to date. We are also making 
sure everyone on our Crisis Management Team has updated 
their individual books too. The information includes: 
o Names and phone numbers of everyone on the Crisis 

Management Team. 
o Full staff phone and address list. 
o Names and phone numbers of all key vendors and 

advertisers that we use which includes the telephone com-
pany, power and water company, cable and Internet ser-
vices, tower crews, generator fuel providers, office supply 
stores, plumbing, etc. 
o Key numbers at our corporate office. 
o Outlines and flow charts for various forms of disaster, 

including pandemic procedures. These flow charts give 
information and guidelines as to what to do for each disas-
ter, who to call, what to look for and appropriate steps to 
take. It helps keep us organized and calm during a disaster. 
• Next we are taking an inventory of our office supplies 

and stocking up on items like paper, toner, pens, paper, etc. 
Yes, we need to be mindful of our economic situation, 
however the items we are ordering would have been ordered 
over the next few months, so we are just stocking up early. 
In a full scale pandemic, many of the suppliers may be short 
staffed and not able to provide the necessary supplies. 
• We are checking the capacity of our office VPN. If the 

situation worsens, we may find a lot of people wanting to 
work from their homes either with the flu, or to avoid 
exposure to it. This may increase traffic on our VPN beyond 
anything we have ever tested before. We may need to set up 
a schedule and regulate the access to the VPN - set up a time-
share as it were. 
• We are also making changes to our telephone system 

set up. Unlike many companies, when you call our main 
number during business hours, a live person answers the 
phone. We have identified everyone who has experience 
working at our front desk to try to maintain that level of 
personal service that we are proud of, but at the same time, 
we are making sure our system is programmed for an auto-
attendant mode should we find ourselves short of staff. 

READY 
Each of our departments already has a plan in place to 

put in action. Should the situation continue to get worse our 
Crisis Management Team would continue to meet and 
determine what further steps to take. Should the CDC 
elevate the pandemic alert level again, Future steps may 
include: 
• Restricting travel by staff members to avoid airplanes 

and other modes of public transportation. 
• Consider suspending meetings in conference rooms to 

limit face to face exposure. 
• Consider further supply stockpiles including water, 

food for those working, and fuel. 
• Consider the option of more people working from 

their homes. 
• Restrict or manage deliveries to the office. 
By taking early precautions and knowing your options 

you will have a much better chance of getting through the 
H IN I flu outbreak. 

Steve Fluker is the Director of Engineering for Cox 
Radio, Orlando. His email is: Steve.Fluker@CoxRadio.com 
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Advanced User Interface 

more POWER 
more CONTROL 
more OPTIONS 

Following the extremely successful launch of the NV40 FM transmitter, 

broadcasters asked when they could get the advanced features of an NV40 'n 

a midrange power transmitter? The answer is now. Introducing the NV Series 

of FM transmitters with power outputs of 3.5kVV to 44kVV. 

Ali NV transmitters come complete with an integral advanced digital exci;:er, 

Nautel's Adwarced User Interface, built in instrumentation and all of the 

redundancy„ hot-swap serviceability and reliable rugged design that you -hale 

come to exDect from Nautel. 

Learn more at nautel.com/expectmore 
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Site Guide 
Using the Proper Warning Signs 

by Dave Maxson 

"Lighten up, David, it's just a sign!" I get looks that seem 
to say this when I talk about RF safety signs. 

Hard to tell if it is people or the 
sign that is in more danger. 

After all, many people feel a safety sign is no different 
than a bumper sticker or a post- it on your cubicle wall. But 
it is not; it is very different. As an employer and a producer 
of RF energy, your company has an obligation to provide for 
worker and public safety in a structured manner. 

KNOWING THE DANGERS 
RF exposure fits in the Occupational Safety and Health 

Administration (OSHA)'s workplace hazard rubric just like 
any other risk. There is an expectation that a company will 
have a program to manage these hazards. There should be a 
written company policy; workers should be trained; and 
information should be presented in a uniform way. 

The American National Standards Institute (ANSI) has 
a standard for hazard communication via signs. This pro-
vides a structured approach to signing a facility that is 
uniform across industries and hazards. 

When you see an ANSI-compliant "Danger" sign, it 
should mean the same thing whether the hazard is RF, 
electrical, chemical, mechanical, or whatever. In ANSI 
parlance, the Danger sign goes at the specific point where 
there is an imminent risk of serious injwy or death. 

At RFSigns.com, we take this to heart. Our Danger sign is 
for those points in an RF facility where you could be killed by 
contact with or approaching an energized surface. The most 
obvious location is at the base of a series-fed AM tower. 

THE ANSI SIGN 
What makes an ANSI sign different from any old safety 

sign'? There are several components: a Signal Word, a 
Message Panel, and a Safety Symbol. 

Signal Words are placed in a corresponding color band 
across the top of the sign: Red = Danger, Orange = Warning, 
Yellow = Caution, Blue = Notice. There are some others. 

The Message Panel has three pieces of information, 
where applicable: I ) the nature of the hazard (e.g. high levels 
of RF energy), 2) the consequence of the hazard (e.g. shock 
or burns) and 3) means to avoid injury (e.g. stay away, shut 
off power). 

The Safety S, mhol is any standard symbol used to 
illustrate a hazard. We tend to deal with two: RF energy, 
which we tend to associate with thermal exposure; and 
electrocution, which we associate with contact current, 
shocks or burns. 
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LAYERED ENVELOPES 
I have created a concept I call Maxson's Envelope 

Method. If you think of your facility as containing layers of 
spaces progressing from the most hazardous (the innermost 
envelope) to the least (outermost envelope) you can deter-
mine how to sign it. 

AM towers make good examples. A person can become 
the path to ground for very nasty amounts of energy at the 
base of an AM tower. 

If there is a risk of electrocution at the base, mark it with 
Danger. The same applies for points of contact in the tuning 
unit or doghouse — exposed feed lines, tuning units and RF 
relays can be dangerous in ANSI terms. They all should have 
Danger signs. 

If the danger is a point within a marked off area, then 
a Warning sign should go on the envelope that surrounds 
that area. 

A DANGER 
Keep Away! 

Danger of Death or 
Serious Injury 

Electrical Shock or 
Bum Hazard 
Use execsure control procedures. 

ANSI says "Warning" indicates "a Danger is inside." 
Rather than a risk of imminent serious injury or death 
(Danger). Warning simply indicates there is a risk of serious 
injury or death within the envelope. So post Warning signs 
on your AM tower fence and the outside of your ATU or 
doghouse if there is Danger inside. 

NON-LETHAL HAZARD AREAS 
What about non-lethal hazards? 
An FM or TV tower site may not present an immediate 

opportunity for serious or lethal injury. Or there may be 
locations at an AM site that are off limits to the public or 
workers, without risk of serious injury. Here, we would 
utilize the Caution sign. 

ANSI says "Caution" is for risk of minor injury. But 
what constitutes such a risk? 

The way I interpret it is that there is no official point at 
which you are "slightly" injured by RF. However there are 
the familiar regulatory thresholds that the government says 
you should not cross — general public/uncontrolled expo-
sure limits and occupational/controlled exposure limits. 

Do you get injured crossing into non-compliant RF 
exposure fields? Usually not. But since you have to keep 
the public away from certain power densities and you have 
to keep workers away from certain higher power densities, 
it makes sense that these boundaries be respected with 
Caution signs. 

PUBLIC SAFETY 
So at an FM transmitter site, for example, there may be 

places from which the public should stay away. If so, mark the 
envelope ( fence, door. etc.) with a public safety Caution sign. 
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If, inside that envelope, if there is an area that exceeds — 
or can exceed — occupational exposure limits, create an 
envelope for that area and mark it with an occupational 
Caution sign. 

ACAUTION 
Radio Frequency Energy 
May Exceed Occupational 
Safety Limits on Tower 

RF-qualified climbers only. 

Use proper exposure controls. 

Refer to site policy. 

Since this is an occupational threshold for trained 
personnel, it does not have to be a "positive envelope" 
such as a locked fence, door, or cage. It can be a passive 
envelope that consists of a rope or floor markings, and the 
Caution sign. 

In some cases, it may be sufficient to post a Notice sign, 
which is informational and is not announcing a specific 
hazardous location, say on the door of the shack. 

If routine or emergency repairs at a transmitter site could 
produce a temporary hazardous condition, such as an open 
live cabinet being serviced, or exposed conductors, then it is 
wise to identify a positive envelope inside which general 
public cannot go without an escort, whether it be a transmit-
ter room or the entire shack. 

Mark such an envelope with a public Caution sign. 

ENHANCED SAFETY ZONES 
Just to be sure, Caution, Warning or Danger areas that 

are temporary in nature still could be permanently marked 
and placed. For instance, even if your cabinet is interlocked, 
you might want to stick a Warning on the outside and a 
Danger on the inside in anticipation of a failed interlock or 
bleeder resistor, or of servicing conditions that expose 
normally secured spaces. 

It generally makes sense to mark any tower for occupa-
tional exposure (Caution) at the climbing point, because the 
worker then is notified in advance that there are exposure 
issues to prepare for by consulting the site policy and/or site 
manager/attendant. 

However, it can also be helpful on a busy tower to 
mark the points at which the Occupational envelope 
actually is located. This way, workers who may have 
specific systems with which they work on the tower will 
be informed of places where they should not go without 
exposure control. 

THE SIGN 
What about the proper size for a warning sign? ANSI has 

specifications for the proper letter size. For example, a 
message with one-inch lettering is assumed to be visible at 
300 inches (25 feet). The Signal Word must be two inches 
high to be officially visible at that distance. 

Of course, this leads to the natural question of "how 
many signs do we need to install'? Simplistically, each 50-
foot length of fence ought to be satisfied with a single 
sign with the lettering sizes just mentioned. ( In certain 
areas, it might be advisable to augment this with signs in 
another, locally prevalent language.) Nevertheless, it is 
always wise to consider local regulations to reduce the 
potential liability. 

David Matson, CBRE, is the Managing Partner fin. Broad-
cast Signal Lab and RFSigns.com in Medfield, Massachusetts. 
He can be contacted al dmaxson@broadcastsignallab.com 



Wireless Audio Gateway JK Audio  
Send Send 1 Send 2 Caller Headphones 

Your Studio Wherever YOU Are 
Take BluePack On The Road — Keep BlueKeeper At Your Desk 

BluePack 
OBluetootli 

Conducting irrterviews from your desktop or in te field is now easier than ever. With JK Audio's new 
BlueKeeper and BluePack, it's as simple as making a phone call. Using your Bluetooth-equipped celf phone, 
you ¡ust pair and go (or stay). Effortlessly capture your voice and the caller on separate channels of your flash 
recorder or computer. Perfect for broadcast production. 

The versatile BluePack (with a convenient beltpack clip) gives you a balanced mic input with a high-perfor-
mance microphone preamp, stereo line-out, and an aux send. Together with your Bluetooth-equippEd cell 
phone and a compact portable recorder or comouter, it provides an incredibly compact production solution for 
interviews from wherever you happen to be. OR use it to send live man-on-the-street interviews back to your 
facility FROM your cell phone. 

BlueKeeper gives you the power to mix mic and line level signals with calls from your wireless right 
at your desktop. It gives you a balanced XLR input with a professional mic preamp for superior 

sound quality and an XLR output. Mini jacks provide stereo lines in and out, a mono mic-out and 
a stereo headphone out. As with BluePack, use it to capture an interview or call in 

a story from Your Studio, wherever that might be. 

Whether your interviews are in the field or at your desk, JK AL dio's BlueKeeper 
and BluePack are an integral pari of your studio. 

JK Audio 
TOOLS FOR SUCCESSFUL RADIO 

O Bluetooth 

wwwikaudio.com 
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Crown FM Transmitters: 
."upero muaio, Excellent 
Signal Quality, Rugged 
and Reliable 
• Complete stand-alone system: audio in, 
radio signal out 
• Built-in audio processor and stereo generator 
• Built-in digital metering and diagnostics 
• Frequency agile from front panel 
• SWR metering from remote control 
• Ability to control output power from 
remote control 
• Robust power supply with switching voltage 
and power regulators for AC or DC operation 

FM150T 150-watt FM 
FM300T 300-watt FM 
FM600T 600-watt FM 

List $ 5,795.00 
List $6,895.00 
List $8,995.00 

Call BSW For Lowest Price: 800-426-8434 
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PTEK 

PTEK ES Series: 
Rugged Exciter/Transmitters 
with Built-In Stereo Encoder 
• Totally Solid-State no tune 
• Built-in stereo encoder for stand-alone LPFM use 
• Wide range input 88 to 264 VAC 
• True proportional (VSWR) fold back 
• Frequency agile from 87.7 to 108 MHz 
• Built-in field programmable FSK ID for translators 
• May be combined with amplifiers to achieve 
power levels up to 5 kilowatts 
• Designed and manufactured in the U.S.A. 

FM150ES 150-watt FM List $3,564.00 
FM300E5 300-watt FM List $4,617.00 
FM500E5 500-watt FM List $6,050.00 

Call BSW For Lowest Price: 800-426-8434 
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 BS 
Broadcast Supply Worldwide 

Knowledgeable Sales Staff 
BSW's sales professionals have decades of real-world broadcast 
and recording experience to offer expert help with your purchase. 

Troubleshooting Tech 
The Smell of Failure 

by Dan Roach 

One of the most powerful electronic troubleshooting tools is a 
mental catalog of remembered fragrances of damaged components. 
Who can forget the delicate aroma of a burnt carbon resistor, the 
pungent fragrance of an overheated inductor, or the telltale stench of 
a cooked selenium rectifier? 

Successful troubleshooting can be a sensory experience as well 
as being a theoretical exercise. Burnt resistors often — but not always 
— have a certain look to them, and a burst electrolytic capacitor is a 
dead giveaway that there is trouble afoot. But the most valuable trick 
is to remember the ways that individual components fail. After all, 
there are patterns to how stuff breaks. 

FAMILIAR PATTERNS 
First: the fuse. Most of us know transistors fuse faster than the 

fuses that are there to protect them. But fuses can get tired, too — 
particularly the slow-blow variety. Supposedly, metal fatigue in the 
expansion occurring during each power-on surge finally takes them 
out. 

Thermal problems also can cause intermittent faults in power 

supply rectifier bridges, and they will sometimes cycle on and off 
every few seconds in a most entertaining fashion. 

type will sometimes contain itself and just go short; the newer 
black plastic ones generally will spray flaming black rubbery goo 

all over the place until the transmitter overloads and gives up. 
These can present a real fire hazard. Both types can smell very bad 
when this happens. 

Metal oxide varistors always fail by suddenly providing a dead 
short. Of course, they often explode when this happens, so you 
might end up with an open circuit and two leads where the varistor 

used to be. Bear in mind that either way, the "ex-varistor" is not 
providing protection to the circuit in question any more. 

PINHOLE SCOUTING 
Hollow doorknob capacitors will heat up inside until the 

solder connections to their terminals melt. The solid red doorknob 
kind will get tiny pinholes or carbon traces, sometimes internal, 
but almost always very hard to see. Typically these are very 
intermittent faults, too. 

Mylar capacitors, or plate blockers, also are prone to tiny 
pinholes hidden under the plate bypass element. These can be 
almost invisible to the unaided eye. Still, if they were easy to see, 
there would not be a challenge! 

broadcast gear from people you trust 

Lowest Prices and Largest Inventory on EVERYTHING For Broadcast 

BSWUSA•COM 800-426-8434 
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Anything at high voltage potential attracts dust particles, 
which eventually adhere, develop a path to ground, carbonize, and 
either provide a high voltage shorting path — or an explosion. This 
natural law is partially counteracted by the tendency of all physical 
connections to busily expand and contract as power is cycled, 
trying to work themselves loose. However, they usually will get 
hot and burn before they open up completely. 

Electrolytic capacitors are always either trying to leak or to dry 
out. If they dry out, they will intermittently go open. If they leak, 
Murphy's Law states "corrosive electrolyte will drip onto and 
destroy the traces on any printed circuit board in the vicinity." 
Even if that does not happen, PCB material left to its own devices 
(!) will gradually blacken, carbonize and start conducting under 
the influence of heat from nearby power resistors. 

YES, RESISTORS CHANGE VALUE 
The heat generated by power carbon composition resistors 

actually causes the carbon particles inside the resistor to regranulate 
over the years, causing the resistance to drop. Of course, in most 

circuits this means the resistor will pass more current, causing 
more heat, more regranulation, etc., etc. 

After this they usually present a very high and unstable 
resistance, and often will fall apart if touched. Look for a telltale 
discoloration. But often there is no visible clue this is occurring, 
and you will have to measure the resistor to be sure it is "cooked." 

Over time, mica capacitors ( the cylindrical kind with metal 
flanges), develop an increasing internal series resistance, often 
varying with ambient temperature. The resistive component be-
gins heating up — until the inevitable fire. The old white ceramic 
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MORE PATTERNS 
Oil-filled capacitors generally leak, or short out and explode 

with a tremendous noise! Tantalum capacitors prefer to go out with 
a dead short. Disc ceramics go "leaky," developing a varying shunt 
resistance, or they will just absorb water vapor and start drifting in 
value. 

Old selenium rectifiers also go "leaky," but when this happens 
they produce a stench that makes skunks stare in disbelief. You 
will know exactly where to look as soon as you enter the transmit-
ter building. 

Heat and ozone can break down high-voltage wire, eventually 
causing carbonizing, typically near one end or the other. However, 
the carbon traces can travel several inches back from the end. 
Neoprene rubber insulation also rots from heat and ozone, and 
flakes off, exposing the ( usually blackened) copper underneath. 

IF YOU SEE A PHONE BOOK... 
An old trick of high-power plate supply inductors is to main-

tain their inductance, but short a point in the windings to the case. 
You can sometimes solve this by slipping last year's telephone 
book under the unit, insulating the whole works from ground. If 
the transformer does short out some windings, the smell of cook-
ing shellac will tell you where to look. 

Outside, ceramic tower guy line insulators ("eggs") will de-
velop carbon traces, then start arcing over, creating RF interfer-
ence. The fiberglass rod type will break down in the sun, absorb 
water, and arc until they are fully carbonized. Then they explode. 

Finally, old circuit breakers — like old engineers —just get "tired" 

and start tripping over themselves for no good reason! - Radio Guide — 
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WIRELESS CONNECTIVITY EVEN IN CHALLENGING ENVIRONMENTS 
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The Motorola wi4 Fixed Point-to-Point Wireless Ethernet 
Bridges - PTP 300 Series - for Studio to Transmitter Link 
applications give wireless ISPs and emerging companies 
reliable, secure and cost-effective connectivity. 

Operating in the 5.4 and 5.8 GHz bands at Ethernet data 
rates up to 25 Mbps and distances up to 155 miles (250 
km), the systems are designed for virtually any environ-
ment - non-line-of-sight, long-range line-of-sight and 
high interference. 

http://www.motorola.com/us 
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Contact SCMS 

scmsinc.com 
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Until now, many emerging companies have had to choose between 
performance and price when expanding their communication capabili-
ties. The challenges of meeting bandwidth and environmentalrequire-
ments while staying within budgetary guidelines frequently meant 
having to buy less, pay more or simply postpone. That's no longer true. 
With Motorola's wi4 Fixed Point-to-Point (PTP) 300 Series solutions, you 
can have high-throughput connectivity even in challenging environ-
ments - and still stay within your budget. As a result, growing wireless 
ISPs as well as small and medium-sized enterprises can realize the 
productivity and economic benefits of high-performance connectivity. 

1-800-438-6040 HQ in Pineville, NC 

Mid- South: 1-877-391-2650 
Central: 1-731-695-1714 
West Coast: 1-866-673-9267 
Mid- West: 1-513-899-3036 
'North-East: 1-315-623-7655 
Bradley Division: 1-800-732-7665 

South- Atlantic: 1-770-632-1295 
South-West: 1-210-775-2725 
North Central: 1-513-376-8600 
Pro Audio: 1-877-640-8205 
Latin America: 1-760-650-1427 
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Safety Guide 

Good Habits Promote Safety 
by Dave Dunsmmor 

Radio engineers often find themselves working in places 
and at times that are — at best — inconvenient. ( If the station 
is off the air, you can add in "pressure packed" as well.) 
Nevertheless, at no time should your personal safety be 
sacrificed. 

Whenever the topic of safety issues is raised, I immedi-
ately recall to mind the old line: "Keep one hand in your 
pocket when finger-poking around." And that is a very good 
place to start. It has saved me a trip to the hospital (or worse) 
at least once. 

AVOIDING DANGER 
Of course, keeping your hand in your pocket is only 

good insurance up to the voltage it takes to punch through 
one's shoe soles (or jeans if kneeling on the concrete floor), 
which usually is not as much as you might think. Personally, 
I will not poke around bare-handed in anything that has 
more than about 25 volts in it while energized (40 volts is the 
point at which a Fluke DVM shows "HV" and I like to stay 
under that). 

The one exception I will admit to is when lam doing IPA 
cathode current balancing or tuning and loading for lowest 
reflected power in the Continental 816 transmitter. Then 
one must put one's hand inside the center cabinet with the 10 
kV power supply filter capacitor on the floor. However, I 
always make very sure that I am balanced on both feet first. 

And, yes, I also have learned the hard way to remove 
jewelry! This was 
a requirement 
when I was in the 
Air Force, but I did 
get lax once while 
changing the spark 
plugs in an old 
Pinto wagon. Dur-
ing the process. I 
got my wedding 
ring between the 
wrench and the It was 23 years ago, 
positive battery but the memory is still fresh! 

post. After the major spark light show (and some yelping 
sound effects) the ring now had a couple of notches, and I 
had a circular blister on my finger. 

The blister lasted about a month before it went away, but 
23 years later I still have the ring (and my lovely lady), and 
it still has two little notches in it ( the ring, not my wife!). I 
have never forgotten to remove my ring and watch since. 

A SAFER WAY 
I want to emphasize here that there is a better way, one 

where you do not have to worry about insulation and 
electrocution issues: Power down. Connect the test equip-
ment. Stand back. Power up. Then you can safely watch the 
meter or oscilloscope, and as a side benefit you now have 
both hands free so you can be recording data, symptoms 
noticed, sounds, smells, etc. The point is: never connect a 
piece of test equipment to live circuits in a transmitter. 

Even in lower voltage circuits taking care about where 
and how you touch and test is important. True, doing things 
this way can slow troubleshooting down a bit. But you will 
never kill yourself by doing things this way. 

You may have been told that test gear probes and wire 
are usually insulated to 5,000 volts. But remember: that is 
usually. You do not want to bet your life on this one. A friend 
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nearly died as a result of the electrical shock he received 
when checking an energized capacitor at a voltage of about 
2,000 volts. The probe insulation failing was not the main 
problem, but more likely there was a buildup of surface 
contaminants that allowed enough leakage to nearly stop his 
heart. He was burned, and spent some time in the hospital. 
I suspect that leakage is not the only way to suffer an 

electrical shock. It also seems to me that even if someone 
is very well insulated from ground while poking around, if 
they accidentally touch a high voltage source, they will 
stand a good chance of serious shock as a result of "body 
capacitance." 

In such a case, the inrush of electrons to equalize the 
charge differential between the source and the individual 
may indeed be fatal, or at least very painful. While I do not 
have any supporting data on this theory, it does seem like a 
good possibility, so again I say: Power down. Connect the 
test equipment. Stand back. Power up. 

UNEXPECTED DANGERS 
Have you ever removed a high voltage capacitor after it 

has been in service for many years? Perhaps you placed a 
jumper across the terminals, put it in the back of the truck, 
and hauled it off to the shop. I did this one time many years 
ago, and after a couple of weeks removed the jumper, 
leaving the old capacitor just sitting in the corner ofthe shop. 

Some weeks later I thought again about this dusty old 
capacitor and went to investigate exactly what had caused 
it to perform poorly (we had had a noticeable hum on the 
signal). I was very close to connecting the capacitor checker 
to the terminals when I recalled a story told me by a 
previous employer. 

He had been a Navy SONAR technician, and one day he 
mentioned to me that the ca 
pacitors would pick up a charge 
from the air. Of course, I knew 
better than that, but I also knew 
he stated facts as he saw them. 
So I shorted the capacitor's ter-
minals again "just in case" with Ready to bite? 

a screwdriver. A large "SNAP!" resulted which removed 
part of the screwdriver's tip. 
I was quite surprised, but very thankful that I had 

checked first. It was some years later that I learned the reason 
for the capacitors gathering a charge "from the air." It is 
known as dielectric absorption, and in short it is the ten-
dency of a capacitor to regain a charge on its plates after 
removal of the supply voltage and a short across the termi-
nals is removed. 

This happens because the charge in the capacitor is stored 
in the dielectric material itself— not in the plates as it would at 
first seem. The dielectric is not a perfect insulator, so it will 
tend to absorb some of the charge, and release it slowly due to 
the high internal resistance of the dielectric material, eventu-
ally building up a substantial charge value. The better the 
quality and condition the capacitor, the less this occurs. 

All of this probably is not an entirely accurate explana-
tion from a chemist's point of view, but the thing to remem-
ber here is: short the capacitor and leave it shorted. Other-
wise, it will bite! 

SAFETY IN OTHER AREAS 
Safety issues often include the actions of others as well 

as what you are doing. For example, there are reasons you 
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leave the tower climbing to the professionals. After all, 
they are the ones with the proper climbing equipment, 
training and insurance. Have you ever watched them at 
work to see what is involved and how they conduct them-
selves? You should. It is instructive — and you might avoid 
a major problem. 

To illustrate: as I watched a crew work one night, a kid 
threw a bag full of bulbs over his shoulder, and headed up 
into the dark. I asked 
the foreman about the 
lack of climbing gear 
(harness, belts, any-
thing), and he agreed 
that he probably should 
require them. That was 
the last time that par-
ticular crew climbed for 
this company. 

That may have been 
the way it was done in 
the good ol' days (A 
newspaper article re-
lating the construction 
of a 1,500 foot tower 
in Oklahoma in the 
1950s had the foreman 
boasting that his climb-
ers did not even have 
helmets, much less har-
nesses.), but not today. 
Today, it is essential to 
realize the potential li-
abilities. I suspect that 
if a fall had occurred, our company would have been in 
court defending themselves even though they were not 
directly involved in the tower relamping activity. 

It is to your advantage to insist any tower company 
provides you with references and proof of insurance be-
fore you allow them to approach your station. Of course, 
this can be a double-edged sword if you are working for a 
company that does not appreciate proper engineering. 
Sometimes the riggers will turn down your work! 

Hire only tower workers 
who use proper gear. 

KEEP A CLEAN HOUSE 
Clear access to the work area is essential. I was called 

in one time to repair a transmitter that had burned up the 
phenolic insulator that held the modulator tubes. It had 
become coated with dust, and the high voltage had arced 
enough times to cause a carbon path, which then continued 
drawing current and eventually caught fire. The phenolic 
insulating plate then completely failed, and the tubes fell 
into the cavity below and the station went off the air. 

Upon arrival, it was virtually impossible to get to the 
circuit breaker panel due to all the junk stored there by 
the station. I should have required it all be removed 
before I started, but in the spirit of "I can do this 
quickly," I let it pass. Although there were no emergen-
cies this time, requiring a fast trip to the breaker panel, it 
came close to that. 
I replaced the phenolic with some 1/2" plexiglas, 

replaced the tubes and restarted the transmitter. It immedi-
ately came on the air, but began shooting sparks out the top 
vent above the RF tube. Fortunately. I was able to shut the 
transmitter down from the front. Yet, it is easy to imagine 
what could have happened. The point of this story is 
choose your clients carefully — require them to do things 
your way when it comes to basic safety related issues. 

This can be a rewarding business, but often it can be 
frantic. Never rush yourself. Take the time to think about what 
you are about to do and how you are going to do it. I have 
managed to live for all these years by s-1-o-w-1-y learning and 
applying this idea. It will pay. There is no emergency worth 
risking your health or your life. -Radio Guide - 
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Practical Engineering 
Planning Ahead 

Keeping Mice Out — Keeping the Station On 

by Dave Dunsmoor 

There are many engineers out there on their own —perhaps 
ay an owner/operator, or even someone new to the trade. Dave 
Dunsmoor shares some tips based on his personal experiences 
to help those without all the resourceygfihe big shops. They are 
all are meant to promote practical, but .yufe engineering. Get 
those jobs done, but get home sufely! 

While summer is starting to turn to fall, generally the 
weather is still nice. The mice are playing in the fields, but 
soon are likely to get ready to find a place to live for the winter. 

Other critters will soon be doing the same. The practical 
engineer will plan now to keep them out of transmitter 

buildings, storage sheds. ATU doghouses, and even our 
houses and garages. 

Of course, a building out in the middle of nowhere with 
old wooden doors and tall grass all around is just inviting 
mice. And mice must be among the worst nuisances with 
which a transmitter engineer must deal. They get into even'-
thing, they stop at ( almost) nothing, they make a mess, they 
smell very bad, they eat wires, they are disease ridden. All in 
all, they are bad — bad for us, bad for equipment. 

Therefore it follows that buildings and grounds that are not 
mice-friendly will have fewer problems with the little buggers. 

REMOVING THE WELCOME SIGN 
What then is "not mice-friendly?" First of all, they do not 

like wide-open spaces; they prefer tall grass, short grass, 
stacked up junk next to buildings, and so on. They certainly do 
not like to cross 20 feet of open gravel covered ground to get to 
a building. They do not like to gnaw around a good quality steel 
door and steel siding to get inside. (They also do not like trying 
to gnaw through steel wool, or steel hardware cloth.) 

Almost like having a sign saying "No Mice Wanted!" 

It might seem like an unnecessary expense up front, but 
the explanation you present to management should be along 
the lines of increased equipment longevity, outage preven-
tion, lower repair costs, and far lower exposure of disease to 
the engineering staff, etc. All these points should be immedi-
ately recognizable to any good General Manager as positives 
for the station's business. 

By the way, if good building construction helps to keep 
the smaller critters out, good, well-maintained fences will 
help to keep the cattle out. Do not forget to ensure the "bigger 

critters" are contained. Otherwise, they might make it easier 
for the smaller ones to gain access. 

Finally, if you already have some "unwanted residents" at 

the transmitter building, you may wish to employ the tactic 
described by Gary Peterson in the August 2003 issue of Radio 
Guide. A proper application of moth balls will go a long way 
to serving an "eviction notice" to the critters. 

A CAREFUL APPROACH TO TOWER REPAIRS 
Whenever you are dealing with tower repairs, there is 

more than just the danger of the stick coming down, and even 
when you plan for some problems, others can easily "pop up" 
and give you a nasty surprise if you are not careful. 

Well Maintained Fences Keep the Livestock Out 

Several years ago I ran into a situation where the tower 
base was gradually tilting and, despite repeated warnings, the 
owner was not ready to drop the tower and install a new one. 

Neither could I could get any tower crew interested in trying 
to re-align it. It was either "drop it," or "forget it, we're not 
interested." 

The concrete tower base ( sitting in about 3-4 feet ofwater, 

year round) was listing at about a ten degree angle; the tower 
itself was bent from vertical ( at about the 60' point) over to 
match the base at the ground. The base insulator looked like 
it was about to slip out of its socket; the feed point had pulled 
tight and was pulling out of the doghouse. Getting into the 

doghouse to take antenna current readings required hip wad-
ers. It was a mess. 

The owner eventually found a couple of old steel workers 
who said they could brace it up and make it good as new. I 
wanted no part of this pulling-the-base-back business, and 
told the owner so. 

ANTICIPATING PROBLEMS 
However, in case things went terribly wrong while the steel 

workers were pulling with their cables and winches, or if the 

tower just dropped during the afternoon news, I persuaded the 
owner to install a power pole and went to work stringing up a 

dipole. This was a daytime one kilowatt station, so feeding this 
"hammed together" antenna seemed a feasible plan. 

Dave Dunsmoor is shown rigging the dipole antenna. 

We used some heavy wire and a center insulator, and 

strung it up on the pole with the help of the utility company's 
cherry picker. Then we went to work to match it up to the 
transmitter. As I recall, this took most of the afternoon and 
well into the evening. 

I set the power to about 200-300 watts and ran it into a 160 
meter amateur antenna tuner, and then to the dipole. After 

cutting and tying the ends, checking the VSWR, then cutting 

some more and checking some more, little by little we got the 
dipole fairly well matched. To check, we drove down the road 

about 20 to 30 miles and found the signal was acceptable, so 
now it was time to let the guys work on the tower. 

NO HURRY, JUST GET MOVING! 
As we finished up, the summer thunderstorms were 

coming up from the southwest. At first they were still quite 
distant — the sky was darkening and only a little lightning 
poked out beneath the clouds on the horizon, so we felt there 
was no reason to worry. We just had to get the cable troughs 
covered up, tie the RG-8 carefully into place, hook the old 
coax back into the transmitter, and get the transmitter prop-
erly loaded and tuned. It seemed like a piece of cake. 

An emergency antenna right on site. 

Snap! "What was that? .. snap!! (again) I opened the cable 
trough cover and the RG-8 coax is snapping a good spark to 
ground every time lightning hits in the distance. As the storm 
drew closer, I started pulling the new coax out, rolled it up 

outside and grounded it. 
The coax was just about all tied to the ground rod outside 

the building when the guy who was working with me said, "it's 
time to go now!" Lightning had struck again in the ( much closer 
now) distance, and this time sparks jumped the guy wire 
insulators on the tower behind us as well as creating a large 
spark between the coax and ground rod on which I was working. 

I have seen this particular phenomenon several times over 
the years, but usually during a dry wind (a snow or dust 
storm). The sparks that jump from the coax to ground usually 
are fairly low energy. But this time it was a substantial spark, 
and I suspect it could have done some severe damage to either 
me or my assistant. I (re)learned that an antenna does indeed 
carry energy both directions. 

The moral: Remember to plan your work carefully; you 
will not do anyone any good if you are in the hospital ( or the 
morgue). After all is said and done, it is just radio. 

IT DOES NOT TAKE LONG 
A final story will illustrate why you should plan hejare you 

start a job, and how quickly things can go wrong. Most engineers 
rarely will be directly involved in the joining of metals by the 
application of heat and filler material (welding/brazing type 
repairs or fabrication), but it is an occasional task I have seen 
accomplished in the back room of a well-equipped transmitter 
shop. Personally, I happen to like working with metal. 

I was welding a small item held firmly in place by the 
metal bench vise. The shop was large enough and well lit, but 
had plenty of stuff to fill it up. The trouble was, I had not paid 

much attention to an object lying on the floor near the vise. 
As I was nearing completion of the job. I heard a muffled 

"pop." I stopped and looked around but, seeing nothing out of 
place, went back to my task. Shortly, there was a louder 
"POP," and my hands, arms and the exposed parts of my face 

and neck began to burn slightly. 
The object on the floor was a battery undercharge. and the 

generated hydrogen gas ignited briefly, spewing battery acid 
all over the place. Fortunately, I was wearing goggles and that 
protected my eyes, but it could have been much worse. 

So I repeat: think about what you are about to do, and how 
you are going to do it. Be safe, not sorry. - Radio Guide - 
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RF Guide 
FM on 87.75 MHz - Is It Legal? 

by Burt Weiner 

In the last few years a new type of FM Pirate has emerged. 
Many stations licensed as (CH-6) Low Power TV's have 

morphed into faux FM broadcast stations. Even more Re-
cently some "Legal Analysts" have suggested that these 

stations seem to be working within the FCC's Rules. I suggest 
that these "Legal Analysts," and even the FCC themselves 
spend some time reading those Rules. While there are un-

intended loopholes in the Rules that are being conveniently 
used to allow this to continue, there are portions of the Rules 

and Regulations that are clearly being violated. 
The frequency of 87.75 MHz is allocated for the Aural 

Carrier of channel 6 Television, which 1 must interpret to 
mean that a signal on 87.75 MHz (offsets included) is licensed 

as the aural channel of a TV station and therefore must follow 
the TV Rules, which for aural modulation includes Class A 

and LPTV stations. 
There has been convenient confusion leading to the belief 

that the aural TV signal may modulate up to 75 kHz deviation. 

This is partially correct but clearly not with respect to the 
audio that falls in the range of 50- 15000 Hz, the main channel 
by very clear FCC definition. This confusion arises because 

there is a misinterpretation ofthe Broadcast Television Sound 

(BTS) Rules. 
The BTS Rules divide up the maximum allotted 73 kHz 

deviation in the following manner with number 1 being the 

big one: 
I. The Main Channel Signal, the material within 50-

15,000 Hz, may not deviate the TV aural carrier by more than 

+/-25 kHz under any circumstances. (Main channel deviation 

in excess of +/- 25 kHz is not compatible with any standard 
NTSC television receiver made on this planet.) 

2. The 15.734 kHz Stereo Pilot injection may not deviate 
the TV aural carrier by more than 5 kHz. 

3. The DBX encoded AM DSSC "stereo Channel" signal, 

the equivalent to FM's L-R channel, injection may not deviate 
the TV aural carrier more than +/- 50 kHz. 

NOTE: The L+R and L-R channels teeter-totter and are not 
both fully present at the same time and as a result their 

deviation allotments trade off. 

4. The FM Secondary Audio Program (SAP) channel 
injection may not deviate the TV aural carrier by more than 

15 kHz. 

5. The FM Pro Channel injection may not deviate the 
aural carrier by more than 3 kHz. 

Under maximum stereo conditions these add up to a 

maximum of 73 kHz deviation of the aural sound carrier. 
These allocations may not be divided differently and except 
for the L-R channel as noted above, trading one allotted 

amount of deviation for another is not permitted. While the 
Rules allow for other stereo systems to be used, the Main 
Channel deviation limit of +/- 25 kHz must still be adhered to 
regardless of the system used. It is also interesting to note that 
there are no television receivers manufactured that decode the 

stereo system used by FM broadcast. 
The Aural Baseband allocation of signals for BTS Tele-

vision is shown in the chart below. 
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The aural signal requirements can be found in § 73.682 

and § 73.681 of the FCC Rules and Regulations, which also 

hold true for Class A and LPTV stations in order to be 
compatible with existing analog NTSC television receivers. 

PART 73 - RADIO BROADCAST SERVICES - Table 

of Contents 
Subpart E - Television Broadcast Stations 

Sec. 73.682 TV transmission standards. 
(7) Multiplex subcarrier or stereophonic 
aural transmission systems must be capable 

of producing and must not exceed <plus-
minus> 25 kHz main channel deviation of the 

aural carrier. 

Note the term, "Main Channel" and then go to definitions: 

Subpart E - Television Broadcast Stations 

Sec. 73.681 Definitions. 
Main channel. The band of frequencies from 
50 to 15,000 Hertz which frequency modu-

late the main aural carrier. 

The television aural baseband signal is allocated dif-

ferently than FM broadcast's baseband is allocated. For 

FM Broadcast the maximum deviation is +/- 75 kHz with 
slight allowances for SCA injection. The pilot, and any 
other subcarriers are subtracted from the maximum allow-

able +/- 75 kHz deviation. In television, the subcarrier/s 
injection is added to the Main Channel's maximum allow-

able +/- 25 kHz deviation. So, when the TV aural Main 
Channel audio modulates to +/- 75 kHz, then this becomes 

300 percent of the allowed modulation. 
From my home in Glendale, California I can see a 

Channel 6 TV station that is deviating +/- 83 kHz with 

main channel audio, has a 19 kHz pilot, no L-R informa-
tion and no SCA's. That calculates out to about 332 
percent main channel modulation. They promote them-
selves on the air and with bumper stickers as 87.7 FM. I 
have personally measured another Southern California 
channel 6 LPTV clearly promoting itself as a FM Station 
complete with bumper stickers and modulating their aural 

carrier 702 percent with main channel audio and has no 

visual carrier. 
One last point: a standard television receiver cannot 

reproduce an aural only signal. If a "TV Station" does not 
transmit a visual carrier the audio is not recoverable on any 
standard television set manufactured in this country over 
the last 50+ years. Intercarrier NTSC television receivers 
require the visual carrier to provide the 4.5 MHz difference 
from the aural carrier in order to produce the necessary 4.5 

MHz I.F. signal within the TV set for the sound system to 
work. This is the same way a traditional super-heterodyne 

receiver requires a local oscillator to produce the I.F. 
signal. So, no visual carrier, no TV sound! A television 
station that has an aural carrier but no visual carrier cannot 

possibly be considered a television station and is nothing 

more than a pirate. 
Now, if only the FCC would read their own Rules and 

Regulations and regulate based on the word as well as the 

intent of those Rules. 

Burt Weiner is a longtime engineer in Los Angeles. CA. 
His email is biwagatt.net 
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- IT Guide 
Managing Station-Owned Computers 

by Chris Tarr 

We live in a mobile society. In fact, radio has always 
prided itself in its mobility, from "News Cruisers" to play-
by-play, radio has always been out and about in the 
community. 

Meanwhile, from notepads and pencils, to recordings, 

to Marti's, and now notebook computers, the devices we 
use have become more advanced and expensive. Note-
books now are common at station remotes, especially in 
conjunction with wireless Internet connections. 

As the use of notebooks increases, the importance of 

protecting and managing these devices becomes critical. 
They are by nature small and portable — they make easy 
targets for thieves inside and outside the building, and can 
also be subject to quite a bit of abuse. 

HANDING THEM OUT 
It is not unusual for a radio station to issue notebook 

computers to many diffèrent staffers these days. 
The most important item when dealing with these 

computers is to have a detailed and easily accessed policy 
on the use of company-owned computers, as well as clear 
expectations on their use and handling. 

For example, if I issue a company notebook, I make it 
very clear that it is to be used for business purposes only. 
And just like a company-owned desktop, the company 
retains the right to take it and inspect it at any time. There 
is no expectation of privacy at all with those computers. 

Additionally, if they bring the computer home (which 
I allow) they must bring it back with them when they are at 
work. The computer is to remain in their care and custody 

at all times. If the computer gets lost, they are responsible 
for purchasing a replacement. 

KEEPING THINGS SECURE 
Another important aspect is data security. You need to 

remember that the minute that computer leaves the build-
ing, you lose control over the contents. 

Since company-owned notebooks can generally ac-
cess our networks and can contain proprietary informa-
tion, I require at the very least a login password for the 

operating system, and in some cases a boot password, 
which is a password that it needed for the computer to 
boot up. 

You can also add "lo-jack" type software that can help 
you track down a stolen computer by checking in every so 
often with a central server. Information is then passed to 
the police to help with the investigation. A caution: savvy 
thieves now are aware of this type of software, and will 
often replace the hard-drive before they turn the computer 
on thus making this method ineffective. 

If you have very sensitive data, you will want to look 
into encrypting the data on the hard drive. There are 
several ways to do this, but it is beyond the scope of this 
article. 

POOL COMPUTERS 
What about "common" computers, like ones used at 

remotes? With these computers, the concern is not about 

data, it is about the physical computer. 
Again, I recommend a "checkout" system where the 

person taking the computer is responsible for its security 
and use. That will go a long way in preventing problems. 

In most cases a simple notebook computer lock will be 
sufficient. These are much like bicycle locks in that you 
wind the chain around a fixed object and slip the lock into 
the computer. Almost all current model notebooks have a 
slot for this type of lock. 

KEEPING THE SOFTWARE "CLEAN" 
I often find that these "common" computers take a lot 

of abuse and the operating system gets easily corrupted. 
I use a program like Norton Ghost to make a baseline 

image of these machines after I set them up the first time. 
That way when they come back to me with problems, I can 
just simply re-image the hard drive and it is ready to go. It 
is quite a timesaver! 

HAVE A POLICY 

There are many other tricks that you can use in the care 
and handling of these computers. 
I have found that 99% of potential problems can be 

prevented by simply having a thorough and complete 
policy regarding the use of notebook computers— and by 
making sure that the users of those computers completely 
understand and accept that policy. 

If you emphasize the importance of what is contained in 

that policy, chances are users will see the importance as well. 
C'hris "Doc" Tarr, CBRE, CBNT, is the Director at Engineer-

ing for Entercom in Milwaukee and Madison, WI. You can contact 
Chris at ciarrgentercom.com 
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+ Filters EAS alerts that can be emailed or sent via text 
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M Class opens the doors of SAS console ownership to everyone. 

Engineered from the ground up to be affordable, yet still worthy of the SAS name, the M Class 
se:s new standards in console design, engineering and price. Stand-alone or networked, a typical 
M Class console is around $13,000, so it's a perfect reolacement for aging analog mixers. Equip 

an M Class console with a Flex2 module and enjoy direct connectivity to SAS 32KD, RIOLink and 
evei 64000 series routers. M Class - it's everehing you've been waiting for in an SAS console. 
Give us a call to see how we can help with your next project. 

See more at sasaudio.com 
SIERRA 
AUTOMATED 
SYSTEMS 

20 years of listening. 20 years of innovation. 818.840.6749 • www.sasaucl o.com 



PowerStation: the new console system from Axia. 

Because there's no such thing as too much uptime. 
All stops removed • Twenty 

years from now, you'll have forgotten this ad. But you'll still have 

your PowerStation, the full-featured one- box IP-Audio console/ 

router system hardened with industrial- grade components and 

redundant power capabilities. Tough enough to take a football to 

the groin and keep on going. PowerStation minimizes setup and 

maximizes " bang for the buck." Engineered without compromise 

for broadcasting without interruption. 

Easy as TT • PowerStation combines a console 

DSP engine with audio and logic and a network switch, all in one 

box. As its name implies, there's a whole lot o' muscle inside that 

burly frame, but that doesn't mean it's complicated. In fact, setting 

up PowerStation couldn't be easier: connect your studio gear with 

standard CAT-5 cables, connect your console with just ore cable, 

name your sources and set preferences with a browser, and you're 

ready to rock. PowerStation makes building studios about 3.14 times 

easier than ever. 

GPI Oh! • GPIO ports are built in to PowerStation 

— no breakout boxes or add-on converters needed. One day, you 

might not even need logic ports: more and more products from 

companies like 25-Seven Systems, Audio Science, ENCO, Google 

Radio Automation, International Datacasting, Omnia Audio, Radio 

Systems and Telos (to name just a few) use the Livewire'" standard 

to send their audio and logic control directly to Axia networks over a 

single CAT-5 connection. 

Everything's included • Yeah, 

we said everything: PowerStation combines half-a-dozen essential 

tools into one compact unit. No hidden extras to buy, no "gotchas" 

after purchase. Inside that muscular chassis you'll find a bulletproof 

mixing engine capable of handling consoles up to 40 faders, a 

beefy power supply (with optional redundant power), machine 

control ports, and audio I/O, all in one box. And of course, since it's 

from Axia, the IP-Audio experts, a studio built with PowerStation can 

stand alone — or it can become a part of a large network quite easily. 

Thanks to PowerStation Simple Networking, you can daisy-chain 

up to 4 PowerStations directly for easy multi- studio installation 

without the need for a separate core switch. Just another way Axia 

makes IP-Audio easy. 

l• 2. 

INPUTS OUTPUTS 

e _ GIGABIT PORTS 
PSU2 (BACKUP) 

MONITOR 

You' re covered • 
Axia has the most comprehensive 

warranty in the industry — 5 years parts 

and service And ( not that you'll need it), 

free 24/7 technical support, 365-days-

a-year. We've got your back, my friend. 

S 

DC Ch'. ) 

E- I- E I/0 • Finding space in the equipment racks 

is like living in a barnyard: too many chickens, never enough coops. 

So our team of obsessive designers fit an entire studio's worth 

of inputs, outputs, logic and network connections - plus an 

advanced DSP mixing engine and a massive console power supply 

- into just 4 RU. There's inputs for 2 mirs, 4 analog inputs and 2 

AES/EBU inputs, with 6 analog and 2 AES outputs. 4 GPI/0 logic ports 

round things out. Want even more? Just connect the PowerStation 

Aux to instantly double the I/0 — or plug some Axia Audio Nodes 

into its built-in Ethernet switch. 

Fan free • PowerStation is silent and fanless. 

Because studios today are already full of PCs, laptops and playout 

servers clicking, whirring and generating heat — who needs more 

of that? Not only is there no in-studio noise with PowerStation, those 

big extruded heat sinks are just plain cool. No pun intended (or 

maybe it was. We're like that, you know). 

Built like a tank • Remember 

when consoles were built to last? We do. At Axia, we're all about 

the long haul. There are no compromises: PowerStation uses only 

best- of- the- best components. Like studio-grade Mic preamps and 

A/O converters. A rigid, steel-framed, EM-tight chassis that shrugs 

off RF like Walter Payton brushing off tackles. An industrial CPU 

designed for high reliability in harsh environments. Beefy extruded 

heat sinks. Big, brawny handles to make rack- mounting easy. (And it 

looks cool, too.) 

Redundant power redundancy • 
The power supply is the heart of any broadcast equipment, right? 

That's why PowerStation is hardened against failure with a super-

duty power supply that sports enough amps to power an arc 

welder. And for those of you who like to wear a belt and suspenders, 

there's even a connection for redundant auxiliary backup power - 

with automatic switchover, naturally - that kicks in if it's ever needed. 

Screen play • Yep, that's a DVI connector. Your 

favorite monitor - standard or widescreen - plugs in to present the 

console operator with Axia's "so easy an overnight jock could do it" 

info- center display. Meters, timers, fader assignments, mix-minus 

settings and more, all on-screen, on-demand. 



Element 2.0 • With more than 1,000 consoles already on the air, Element is a huge hit. And row, thanks to suggestions from our clients, it's better than ever. Element 2.0 has cool features like Omnia — 

headphone processing presets to give talent that air sound", super-accurate metering with both peak and average displays, one-touch phone recording with automatic split- channel feed, automatic mix- minus for 

every fader, an eight-channel Virtual Mixer that lets you combine multiple audio streims and controlthem with a single fader, and metallic bronze or silver module overlays. And we haven't even begun to tell you about 

Element's Show Profiles that instantly recall talent's favorite settings, its built-in relco controls, fully- integrated talkback/IFB and Mic processing by Omnia. And durable? Element is nearly indestructible, ready to take 

whatever pounding ham-fisted jocks dish out and keep going. You want examples? Element's avionics-grade switches are rated for more than two million operations. What look like ordinary rotary controls are, in reality, 

bullet-proof optical encoders — no wipers to wear out or get noisy. The silky-smooth conductive-piastic fader: actuate from the side, not the top, so dirt and grunge stay out. The high- impact Lexan module overlays 

have their color and printing applied on the back, where it can't wear or chip oft. The frame is made from thick aluminum extrusions that are stronger than truck-stop coffee. To find out even more about Element, visit 

AxiaAudio.comtelement/ . Grab some coffee and prep for a good, long read — remember, our marketers get paid by the word. 

Come together, right now • Now that you know what you can 

do with PowerStation, let's build a studio. The diagram below shows how a typical Talk_Studio might look. 

Mics and headphone feeds plug into the built-in Mic inputs and Analog outputs... you playout PC, using 

the Axia IP-Audio Driver for Windows', connects to a built-in Ethernet port... and so does the Telos Nx12 

Talkshow System (which sends 12 lines of caller audio, mix-minus and take/drop/ne:a commands o'er 

one skinny CAT-5 cable). Send a backup audio feed to your TOC for extra peace of mind. And after all 

that, there's still plenty of I/O left to plug in the turntables for the Saturday night Oldies show. 

The standalone network • You want your console to be more than 

just reliable — you want it built like a battleship. You want the absolute peace of mind that comes from 

knowing your gear will never let you down. And if you take one studio down for maintenance, you want 

the rest to be completely unaffected. So we designed PowerStation to be the world's first networked 

broadcast console that doesn't need a network. It's completely self-contained: sure, it plays nice with 

others, but unplug its network cable and it keeps right on truckin: Build just one studio, or a dozen, at 

any pace you choose — your PowerStation network is ready to expand when you are. 

AxiaAudio.com 

TELOS COMPANY 



Maintenance Guide 
Plan to Be Safe 

by Barry Mishkind 

Several years ago, one of the Big Three car manufactur-
ers came up with the slogan: "Safety is Job One." This 

simple, yet profound, statement somehow seems to be 
ignored so often during times of stress or when things get 

busy. However, the implications are very serious, and 
deserve due consideration. 

You probably can name many dangerous occupations: 
construction workers and laborers often get hurt on the job, 
chemical workers ( including beauty salon operators) have 

respiratory or skin problems, meat cutters and alligator han-
dlers seem to lose a lot of little appendages. and the list goes 

on. In broadcasting, we immediately think of the dangers 
faced by tower climbers. And then there are safety issues 
concerning engineers in general. 

VOLTS AND DEADBOLTS 

While final amplifier voltages on solid-state transmitters 
are significantly lower than tube models, current is still high 

— enough that manufacturers continue to add "Danger!" 
stickers to the transmitters. Add to that the potential personal 
security concerns of exiting a transmitter room door at 2:00 
a.m., and you have some real workplace issues that deserve 

proper consideration. If you are a manager, the word "liabil-

ity" should be flashing in your head right now. 
Perhaps one of the most troublesome issues arising out of 

consolidation is the increased workload placed upon engi-
neers. While some companies and markets are exceptions, in 
some places broadcast engineers now are a vanishing breed. 
Yet, at the same time, a fair number of managers — most of 
them never having been to a transmitter site — have a highly 

inaccurate view of what an engineer is and what he does. They 

consider an engineer merely an expense — an expense to be 
reduced or avoided whenever possible. 

Without dwelling upon the number of light bulbs 

changed, toilets fixed, lawns mowed, or home stereos 

repaired, in this discussion we will concentrate on the 
safety and personal security aspects of an engineer's ac-
tivities. (OK, one short diversion: How many GMs does it 

take to change a light bulb'? None, that is what they keep 
engineers around for! If that is the attitude in your facility, 

please raise your hand now.) To be fair, we also need to 
ask: Have these GMs ever been educated as to what their 
technical department is all about? 

DON'T TOUCH THAT! 
Many places around a 

transmission facility can be 
dangerous — from the trans-
mitter itself to the tower en-
vironment. And additional 

hazards lurk at the studio as 
well. One of the reasons 

OSHA mandates "lockout 
tags" on breakers and dis-
connect boxes is how easy it 
is for someone to happen 
upon an open box, without 
knowing someone is work-
ing in a room faraway. A quick 
could get zapped. 

o 
A  DANGER A 
Safety Lockout Tag 

Do Not Operate! 

Tag Must Remain Intact 
Until Removed By 

Authorized Employee 
Name'  
Date:  
Time:  
Maintenance:  

Supervisor: 

Sample Lockout Tag 

flick °fa switch, and someone 

True, it is not uncommon for an engineer to be alone at the 

transmitter site, so it might seem as though a lockout tag 
would not be of much use there. On the other hand, it is easy 
to get busy and become so engrossed in the task at hand that 

you forget whether the breaker is on or off. And when alone 

it can be especially dangerous, because it only takes a tiny 
memory slip and one could literally turn to toast. 

Here is another potentially lethal situation, combining 

two errors: A disk jockey suddenly notices the transmitter is 
off the air, and pushes the remote control "on" button. 
Meanwhile, the engineer is working inside the transmitter, 

having forgotten to disengage the remote control. It does not 
even sound funny, does it'? 

INITIAL SURVEY 

Whenever an engineer arrives on site for work, whether at 
a transmitter site or a studio, it is essential he survey the 

situation and be very aware of which circuits and equipment 
are energized. Also the condition of the site itself deserves 
attention, because in addition to technical problems, there are 
hazards from a variety of two, four, and multiple- legged 
creatures. So include those concerns, too. 

Why not start at the entrance'? What do you see'? Is the gate 

in good repair, as well as the fence'? While the engineer may 
be in a hurry to solve an off-air situation, a broken gate or cut 

in the fence can alert him to intruders who may well have had 
a hand in causing the problem. A great many stations do Ilút 

take the time to secure the service disconnect boxes outside 
the building. More than one station has gone "silent" because 
a local kid played "let's pull the handle." 

While you are checking outside, include the towers and 
bases, as well as the buildings. In most cases, graffiti is not a good 
sign — for several reasons. It indicates there were unwanted 
visitors; and if not cleaned up it will attract more defacing. You 
might have to repaint two or three times, but once the local kids 
figure the building is not abandoned (they never see you. right?), 

they will usually move elsewhere. (Continued on Page 28) 

Radio is our main line, not just a side-line. 

State-of-the-art design 

Proven reliability 

Cool and blue - no boring black or 

gray here! 

P. 0. Box 389, 188 Harrison Rd., Bridgton, Maine USA 04009 

(207) 647-3327 (888) SHIVELY FAX ( 207) 647-8273 

sales@shively.com www.shively.com 

- An Employee-Owned Company - 

ISO-9001:2000 Certified 
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If you thought that you couldn't afford new Automation, 

then think DIGILINK-XTREME 

Play with Dual Record 

Sound card hardware included 

IB input switcher included 

Powerful one week automation 

le Voice tracking 

me Ball games mode 

lo Music scheduler 

Phoner recordEr/editor 

only S11:10/month 
Xtreme is ideal for Live On Air, Hard disk automation. Satellite automation, 
Internet Radio, and so much more. For less than the monthly cost ]f a cell phone 
contract you get everything including support and updates (lust ad a PC) I!! 

ARC-15 
$3,495 

advanced radio consoles for All jobs, 

the ARC-11] and ARC-15 

ARC-in 
starts at $ 1,599 

The ARC- I0 and ARC- I5 are ideal 

for On ir. Production, and News 

studios. Available in either bal-

anced or unbalanced models they 

fit every application. 

'All NEW' from Arrakis Systems 

NEW... a modular, analog console 
the MARC-15 

PC interface 
module for deal 
playback and record 

10-I5 channels, Pgm E Aud output:; 

118 Built in telephone channel for Call in shows 

mo 2-5 mics, ( depending on model) 

PC sound card built in 

starts at only 
S4,999 

modular 

3 mixing buses 

im 2 inputs per : Flannel 

control room and studio 

supports 2 phone channels 

electronic switching w LE] lamps 

www.arrakis-systems.com 970-461-0730 



Maintenance Guide 
Continued From Page 26 

Plan to Be Safe 
Locks, chains, gate hinges. And as you approach the main 

door, see if there are indications of crowbar application. This 
could be an early warning sign of impending invasion, and 
merit installing a more secure entryway. 

INSIDE 
Inside the building, the first thing that comes to mind is 

the condition of the entryway. Is there sufficient light and a 
walkway clear and free of clutter that could cause tripping and 
injury? A quick check of the surroundings should verify that 
no intruders have been inside the building. 

Getting down to the issue at hand. v‘ liether your visit is for 
routine maintenance or an emergency visit to get the system 
back up, the key word is caution. With caution you will avoid 
many potential causes of injury. Even if you plan to work with 
the power off, disable the remote control — an unexpected 
"command" can come when you least expect it. 

Clearly the best protocol is to have two persons on site at all 

times. In some markets, the union contracts forbid an engineer to 
work alone on high voltage. And some companies make this their 
policy as well. A second person can be instrumental in saving a 
life in case ofaccident, whether by performing CPR, calling 911, 

or simply being ready to kill the power switch. A second person 
also can be "in charge" of remembering if the tower is hot or not, 
and determining "go" and "no-go" for climbers. 

Whether or not your chore is routine maintenance, it is 
important to know exactly which disconnect feeds which 
equipment. Mark or label each box clearly. And, unless you 
are testing the transmitter's operation, turn it off before 
opening the transmitter. 

However, this does not eliminate all danger. Inside your 

transmitter are all manner of large capacitors. They can hold 
enormous charges. And sometimes the interlocks do not work 
properly; they may be broken, defeated, or lead to an "open" 

drain resistor. Worse, you might just find a disconnect switch 
was mis-labeled or broken. (John Stortz' tech tip of mounting 
neon bulbs across power leads is a good way to have visual 

confirmation of power status. A bulb could be mounted on the 
disconnect, and one in the transmitter. See page 34.) 

All of this leads us to grounding sticks, and the many 

lives they have saved. In short, always use the grounding 
stick! Engineers who have had a screwdriver or wrench turn 
into in an ad hoc grounding stick will tell you how impres-
sive the "flash" can be! Those of you who observed and 
noted the safe practice shown on the cover of this issue may 
now take a gold star out of petty cash. That is right. Keep one 
hand in a pocket. 

It might seem awkward or inconvenient, but until you 
have ensured all power sources are discharged, having a 
hand in a pocket will prevent many an inadvertent "circuit" 

from being formed through your body. Once everything is 
discharged, then you can use both hands. But, be sure you 
have carefully made the way safe. 

The safe use of various tools and chemicals are definite 
topics for another article. The same applies to the necessary 

maintenance on air condition systems, generators, etc., that 

are found at many sites. Meanwhile, we will assume your 
maintenance visit is successful. 

SAFE PRACTICES CONTINUE 
Even after you have serviced the transmitter (or other 

gear), there are some important things to do before getting 
back in the car and heading home. 

First and foremost is to document what you did. Mainte-

nance logs are no longer required as in years past. However, 
the same issue applies as with studio logs: If you have an issue 
during an inspection, well kept logs will demonstrate that you 

do not typically run without regard to your licensed values. It 
will also provide a paper trail for replaced parts, and what 
parts of your transmission system need the most work. 

Restoring power disconnects and remote control to 
their proper operating positions should be done by now, and 
as you prepare to leave, ensure the air conditioning/heating 

and lights are set for "unattended mode." As you secure the 
building, take care of your personal security. Again, two 
people on site are much better than one, in case some two 
legged animals are waiting for you to exit into the dark. 

Better yet, have a camera set up to show you what is 
outside, before you exit. Even if your gate is closed, the 

"smell of activity" attracts some less than savory sorts. 
Management that does not acknowledge the need for suffi-
cient plans to insure the safety of the individual is asking for 
a major liability lawsuit. 

As you drive away, you might use your cell phone to call 
the studio or remote control and ensure it is working 
normally. Some stations even "remote" the light over the 

door for positive indication things are working (and it sure 
keeps you from having to get out of the car in the dark!). 

SITE SAFETY CHECKLIST 

1. Site appearance: Are the fences and buildings all secure, with no 
indication of vandalism? 

2. Building integrity: Are the doors secure, properly lit inside (and 
outside after dark), and walkways clear? 

3. Disable the remote control system. 

4. Disconnect the power to any equipment you plan to service. Use 
lockout tags lo be sure." 

5. Use the grounding stick! 
6. Keep a hand in a pocket until you are sure gear is completely safe. 
7. Handle tools and chemicals safely. 

8. Note down all relevant details of your work in the maintenance log. 
9. Make sure power and remote control are restored to "normal" 
operation. 

10. Check on any untoward activity outside. 
11. Lock up carefully. 

RF DUMMY LOADS 

for ALL YOUR 

APPLICATIONS 

- AIR-COOLED - HDTV 

- HD a WATER-COOLED 

IILTRONIC RESEARCH INC. 
P.O. Box 249 Yellville, Arkansas 72687 870-449-4093 Fax: 870-449-6000 

E-mail: info@altronic.com Web Site: http://www.altronic.com 
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» 11F 5peciciltìec® 
Group 

Transmitters 
Antennas 
Audio Processing 
Consoles & Racks 
STL / RPU Systems 
Microphones 
Audio Cable 
Combiners and Phasors 

RF Speciolties 
has everything from the 

microphone to the antenna. 

Transmission Line 
Towers and Lighting 
T-1 and IP Audio CODECS 
HD Monitoring 
RF Analyzers 
Remote Control Systems 
Telephone Hybrids 

"RF" is GOOD FOR YOU 
Call your nearest RF Specialties Office:  

RFSCA San Diego CA Steve 
RFSCA Las Vegas NV Bill 
RFSCA San Francisco CA Paul 
RFSWA Mukilteo WA Walt 
RFSWA Vancouver WA Bob 
RFSTX Amarillo TX Don & Mo 
RFSTX Dallas TX Wray 
RFSMO Kansas City MO Chris 

619-501-3936 
888-737-7321 
925-270-8939 
425-210-9196 
800-735-7051 
800-537-1801 
888-839-7373 
800-467-7373 

www.rfspecialties.com 

RFSMO 
RFSMO 
RFSPA 
RFSPA 
RFS PA 
RFSGA 
RFSGA 
RFSGA 

Raymore MO John 
Richmond IN Rick 
Ebensburg PA Dave 
Pittsburgh PA Ed 
Philadelphia PA Phil 
Thomasville GA Chris 
Crestview FL Bill 
Murray KY Dave 

877-331-4930 
888-966-1990 
866-736-3736 
866-412-7373 
888-737-4452 
800-476-8943 
850-621-3680 
270-767-7644 

Fine Print: : The FIRST customer to call their favorite RES office, and mention this AD, wins a $ 10 Gift Card . from Starbucks. 
Limit of ONE card from each of the above listed office. Previous winners not eligible. 
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Transmitter Guide 
High Voltage is Not Your Friend 

by Dave Dunsmoor 

When working with equipment utilizing high voltage, it is 
a given that we stay clear of energized elements. But what 
constitutes "high" voltage? And how far away is safe? How can 
we determine both what is safe for us and safe for our equip-
ment? 

Forty volts seems to be the threshold that activates the "H V" 
annunciator on many DVMs today. I never used to consider this 
seemingly low voltage to be a problem. However, manufactur-
ers (or their attorneys) presumably have done the research 

indicating anything over 40 V is potentially hazardous. 
Current is the dependent variable here; its value is the 

result of the applied voltage and skin resistance. Very low 
currents — way less than I / 1 0 of an Ampere — can bring severe 

pain, loss of breathing and/or muscular control, and even 
heart fibrillation. As little as 50 mA can be fatal. This is why 
the "One Hand in the Pocket" Rule is a good one — it has saved 
me at least once. 

Since I personally prefer to avoid such empirical research 
into the subject, I will use 40 V as the point where I do not poke 
about with my bare hands. 

Now that I have defined 40 V as "high voltage," just how 
do we go about safely troubleshooting equipment that generally 
has far more potential in it than this? A Reran, it seems like many 

feel it is just "common knowledge" that you have to do some 
"fingerpoken" to get the job done. 

KNOVV THE CIRCUIT 

Probing equipment with a voltmeter can usually be done 
safely if you are very careful to keep in mind where your hands 

are and where the energized parts are located. This rule works 
well until you get distracted, or are tired — situations that can 
easily occur during a callout to make repairs. 

Older audio boards, new audio boards' power supplies, 
older transmitters, newer transmitters, receivers, and computers 
all have high enough voltages in them to be truly hazardous. If 
you treat them all with the required care and respect you will 
reap the benefits of ( 1) keeping your life and good health, (2) 
keeping your repair time to a minimum, by not having to run out 
for more repair parts or test equipment, and (3) keeping your self 

respect and professional status with your clients intact. 
Few things will make you seem to be the dull-witted, nerdy 

stereotypical engineer quicker than a "snap!, flash!, and a puff 

of smoke." Someone will always notice the event. 

DANGER COMES QUICKLY 
Consider this: the override of your nervous system when 

you contact a high voltage source is instantaneous. You have no 

control over the muscles involved. Just like the FM capture 
effect, the strongest signal prevails. Your fist will clench, your 

arm will jerk, chest muscles contract, and your heart may stop. 

Even if you do not receive a severe enough shock to do 
permanent damage, you may suffer substantial cuts as a result 
of this involuntary reaction. Worse, while your hand is busy 

impaling itself onto some hardware, that open wound now 
provides an even better electrical path, and the damagecould 

become even more life threatening. This is an immediate effect 
—you simply cannot pull your hand out before the electricity has 
done its work. 

I have managed to arrive at the ripe old age of 53 relatively 

unhurt, partially by luck in my earlier years and mostly by being 
careful in the later years. Troubleshooting or adjusting transmit-

ters often requires the determination of high voltage levels and 
comparing these values to either published specifications, or to 
theoretical or logical values. The only safe way to do this is to 

power the equipment down, carefully connect your test equip-
ment, then power everything back up and interpret the metering 
indications. 

Truthfully, I (almost) always do this for anything over 24 

volts. And I when I say power down, I mean for you to give it 
time to discharge completely. Use the shorting stick — after all, 
it is there to protect you. 

TAKE YOUR TIME 

Sure, I have poked around in live service panels checking 
for an open fuse, as I am sure all of you have. I just no longer 
think it is worth the time saved. First, it is just too easy to contact 
live parts, and secondly, the test leads and probes can fail to 

provide the insulation protection as designed. You do not need 
any information so immediately as to chance being hurt or killed 
while doing your work 

I was nearly knocked off the chair at the bench some years 
ago by "only" 500 volts in a two-way radio. I felt it clear into my 

chest even though I did have one hand in my pocket. 

Mentally reviewing the event later on, I guessed that the 
shock I received was similar to the charging of a capacitor — me 
being one plate, the carpeted floor the insulator and the concrete 
being the other plate. I do not know for certain what the actual 
dynamics are. But it was intense, and I do not ever want to 

experience that again. 
An acquaintance of mine was troubleshooting a 2 kV power 

supply problem some years ago by probing it "hot" with a 
voltmeter. He was nearly killed, and suffered some severe burns 
across his chest. Possibly the probes were dirty, cracked, or 
maybe his hand slipped. No matter, if he had powered down, 

(Continued on Page 32) 
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Is setting up IP Audio 
networking tables 
a bit frustratin 

J ETSTR EAM MINI 

©2009 Logitek Electronic Systems. Inc 

Try the One-Second JetStream approach. 

Press one button to find other JetStream units on your 
network and automatically configure your system. 

You'll save time, money and rack space, while enjoying the 
convenience of Logitek's next generation IP audio routing 
solution. 

Cal I today 800.231.587( for more information 
or to schedule a demonstration. 

Next Generation IP Audio 

logitekaudio.com 
Logitek 

Console Router Systems 



Transmitter 
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High Voltage is 
Not Your Friend 

connected the meter. then powered up when he was outside ofthe • 
equipment, he would have not have spent time in the ER and ICU. 

True, 2 kV does not seem like much when compared to the 
10 kV or more usually associated with FM transmitters, but it 
is a dangerous and potentially lethal voltage. I will submit to you 
that contact with the 5-10 kV 13+ inside tube transmitters will 
likely kill you before you even hit the floor. 

KEEPING THE EQUIPMENT SAFE 

Earlier, I mentioned "safe for the equipment." This refers to 
how you dress your test leads outside the cabinet before you 
power it back up. I usually bypass interlocks with their built-in 
mechanical override, then continue. However, if the door or 
access point you have open does not want to stay open, please 
be sure to block it open. 

Although a set of test leads may fit under the door without 
being completely pinched off, they can still arc through — or 
worse, be cut by the door's edge. Then you have at least one 
more problem to solve before you get back to troubleshooting. 
And the evidence of you having been there is left forever. 

Next, consider test equipment placement. Just because your 

meter has a plastic or rubber case is no guarantee it will not flash 
over when you do re-apply the power. Whether it is sitting on 
the chassis or on the concrete, relying on the case to provide 

sufficient insulation can be risky. 
Insulating matting ( or electrical switchboard matting) is 

cheap enough, and available from many suppliers. It is sold in 

various lengths and thicknesses, and rated from 20 to 50 kV. 
with suggested working voltages from 3.5 kV up to 17 kV. 

Check your favorite parts and equipment supplier, and if 

they do not carry it, there is always the Internet. I did a Google 
search and found several. For the extra $ 100 or so. I think this 
is good protection for you and your test equipment. It is also 
more comfortable than walking or kneeling on concrete. 

PROBLEMS FROM LOOSE CONNECTIONS 
Another aspect of working with electrical equipment is 

the open or loose neutral. This most commonly is exhibited by 
either dimmed or overly bright building lighting. What hap-
pens is this: the neutral connection from the utility power 
transformer becomes loose, which in turn causes the 240 
VAC to the building to lose its center tap neutral reference. 

The phase-to-phase voltage still reads 240. but measur-
ing from the breakers to the panel neutral will show any-
thing from very low to very high. I have had voltages from 
65 to 185 volts at the 120-volt connection. The equipment 
on the low leg will run poorly or not at all, on the high leg 

will probably run OK ( for a while) but its power supply will 
be over-stressed and will probably fail early. A third prob-
lem associated with this is the offending connection will run 
hot, and could even start a tire. 

This applies to all connections from the utility power to 
the last bullet in your FM antenna, or the connector to your 
AM tower. If it is not tight, it is taking power from its intended 
purpose and generating heat instead. It is a good idea to go 
through your entire plant annually and check and retighten as 
necessary all connections, not just the high current/high 
voltage ones. 

A new method to check connections is the non-contact. 
Infrared ( IR) thermometers that are generally available for under 
S100 ( Another Franklin well spent!). They make quick checks 
easy to do, but I still like doing an occasional physical "back off 

and re-tighten" as connectors not drawing much current will not 
heat up much, and thus will not show up on the IR thermometer. 

RF VOLTAGE 

The last item I want to discuss is an issue for many who 
maintain transmitter sites, and that is the RF voltages on 
the AM towers, on the output connectors of the transmitter, 

or the exposed portions of the ATU components. There is 
a real problem of RF burns. 

I have had RF burns at power levels as low as five 

watts. So how much worse will 5.000 watts feel'? Lots. As 
I said: I was more lucky than smart in my earlier years. 

Five kilowatts into 79 ohms results in about 680 V 
RMS at the feedpoint — and with full modulation, it rises 
to over twice that ( if you are running your processing 
hard). RF voltages will be even higher in the ATU, as the 
impedances are greater at some points in the tuned cir-
cuits. 

Contact with exposed parts burns — and it burns deep. 
Quite often RF burns take a long time to heal as it seems 
like the wound goes clear to the bone, and heals from the 

outside in. 
My "Elmer" once showed me "the wooden pencil 

drawing an arc from the tower trick," warning me: " Dave. 

don't ever do this!" Understanding the physics. I will not 
do that. Yet, some years later I started pulling the metering 
panel off an ATU while the tower was hot. 

The metering cable was about a quarter-wavelength 
long back to the transmitter building. After the last panel 
screw was removed, what do you suppose I had in my 
hand? Yes, a very expensive, very RF hot meter panel. I 
must have gotten a half dozen good RF burns before I got 
it put back into place. 

TAKE IT SLOW AND EASY 

The lesson is clear: think about what you are going to 
do and how you are going to go about it. Take your time. 

Thinking a problem through and developing a careful 
course of action will likely lead you more quickly to an 
answer — and may also keep you alive. - Radio Guide - 

Just how good (or bad!) does your AM signal really sound? 
You'll know in a jiffy with lnovonics' latest-generation AM Reference 

Receiver and Modulation Monitor, Our 525 is a sensitive, wideband off-
air monitor with a proprietary detector that reduces interference and 
ignores IBOC "Hybrid Digital" carriers. 
AM-mod measurements have full 10kHz+ bandwidth, but a menu-

programmable filter in the audio-monitor channel allows you to 
preview the audible effects of proposed transmission cutoff 
characteristics or to emulate the response of typical AM radios. 
Menu-driven from the front panel, the 525 tunes in lkHz steps and 
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POSI I VI PEAK MODULATION 

has five station memories that can be preset to your own station and 
to market companions. The high-resolution, peak-holding LCD 
readout shows positive and negative modulation simultaneously, 
and also switches to display the incoming RF level and asynchronous 
noise to qualify modulation readings. 
Two sets of peak flashers indicate both absolute and user-

programmed modulation limits, and programmable front-panel alarms 
(with tallies) give overmodulation, carrier-loss and program audio- loss 
warnings.The 525 is supplied with a weatherproof loop antenna. 
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For full technical 
details, visit... www.inovon.com IL 1305 Fair Ave. • Santa Cruz, CA 95060 

TEL: (831) 458-0552 • FAX: (831) 458-0554 
www.inovon.com • e-mail: info@inovon.com 
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Thr CircuifWeTkrs 5fron-El Voice RernolF Control 

D Uses Dial-up, Internet Web server or free Sicontroller Software! 

D 8 channels of metering, status and control (expandable to 32) 
and up to 5 alarms per channel. 

D No accessories necessary to control your site right out of the box. 

D Auto-ranging, auto-calibrating meters make setup a snap. 

D Includes: Function scheduler, auto-logging & alarm neporting. 

Sde ',One Heft 

• Mr. vodw• Cer•• 

412104 
'mar 

Rai» 

graalr 

• 77, MIR 233 711Millt 
16 Pr.. 

à  Tame 

•  Loaa• 

L 
IF "war 

à  Rana 

.1..11, 

àà. 

I, lamer 

460a• 

41P1.0414 

3311,17606 O. 

ta 6, .1 776 .46 

• TX- . ear ',co 46•06 

Ta_s Up l7,111 ,1001 oc 

6 1 

7 TX, MIN 420 .1.•1 oc 

44 1716 

Internal Web Server Free Sicontroller Saftware 

The Sicon-8 lets you control your site via Internet 
with its internal Web server, via telephone, 
auto-answering cell phone or with our free software. 
Setup is a breeze using the Sicontroller software 
that also includes scripting, e-mail alerts, multi-site 

management, virtual metering & much more! 
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Introducing thr SilFncF 5Fntinal 

Discover more online at 
www.circuitvverkes.corn 

Detects Stereo or Dual Mono Silence (independan4 adjustable channels). 

D User-programmed relays (DFDT) close automatical y or via Web control 

D Balanced or unbalanced audio inputs. 

D Exterral trigger inputs activate user-defined actions. 

D Optional Mult - Site monitorir g software coming soon! 
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MicTef Mic/Line to Trlephone Interface 

D Outputs & Inputs for telephone handset, cellular phone or 
balanced line level at up to + 10dBm. 

D Operates up to 36+ hours on two 9V alkaline batteries. 

D High quality, user-switchable, internal limiter prevents clipping. 

D External power input with silent, auto-switching battery backup. 

D individual gain controls for send, receive & headphones levels. 

unarrFnaFo Eiroaocasts wen thr cle-10 

D The DR-10 is a Dial-Ur remote control with balanced, telephone 
auidio input & output hat can control many automation systems 

or your audio console for unattended remote broadcasts 

D Our Silencer' optiom removes control tones from the audio path. 

Use the DPDT relays to inser the phone audio directly into the 
program path when necessary, especially for emergencies. 

TelTap PocIfFt-Sizr-d ,Manual Telephone Coupler 

D Can be used as a phone tap or a passive manual telephone coupler. 

E end or receive telepho le audio. 

D Compact size & low cost makes the TelTap a great addition to 
,our remote kit for main Cr backLp capabilities. 

Lots More CircuftWerfre5 Problem Solverr, 
D Transcon-16 - Move up to 16 contact closures from room to room over an audio :able 

D OT-232 - Turns DTMF sequences into user-programmed serial out9uts & action s:eps. 

D =SK Encoders, decoders, tranceivers and contact-to-FSK encoders/decoders. 

D SUB-03 Subaudible tome decoder and SEN-6 Subaudible encoder. 

D HC-3 telephone autocx pler and AC-12 rack of autocouplers 

DTMF-16 and DS-8 DTMF tone decoders. 

F,nd Fier product info Er downloadable marnial5onlirw at vwvvv.circultwerkes.com. 352-335-6555 



Tech Tips 
by John Stortz 

Home Made Tools 
Save Time ... Save Life 

Here is an easily homemade tool that falls in the "Why 
didn't I think of that years ago?" category. 

INSPECTION PROBLEM 
When doing a tower lighting inspection, how can an 

engineer know if 
the photocell will 
work properly 
without waiting 
around until dusk 
or dawn? Here is 
my solution to the 
problem: a tool 
made from one of 
those 18 or 48 
ounce oatmeal (or 
similar style) round 
boxes and attached 
to an appropriate 
length of 1/2 or 3/4 
inch PVC pipe. 

All it takes to 
mount the box to 
the PVC handle is a 
bungee cord or some duct tape. By using a dry oatmeal 
cardboard box, rather than one of metal, the project results in 
a lightweight and easy to use tool. Painting the box flat black 
on the inside helps absorbs light. 

The PVC provides 
a handle long enough 
for the engineer to 
place the can safely 
over the photocell 
without needing a lad-
der. Covering the pho-
tocell simulates dusk 
and the tower lights 
should switch to the 
night mode within 
about a minute. Re-
move the tester and the 
tower lights should re-
turn to day mode. What 
about those horizontal 
sensors on the side of 
towerorbuilding?The use ofthe bungee cord makes it easy to adapt 
the tool to whatever angle makes it easiest to cover the photocell. 

MODE AND SAFETY CHECKING 

And while checking those tower lights, take a moment to 
be very sure they all turn off when removing the tool. This is 
especially important on taller towers. We recently had several 
sidelights burn out be-
cause lightning had 
caused one of the 
solid-state relays to 
lock "on." The small 
110-watt lights were 
simply not bright 
enough to be noticed 
from the ground in the 
daytime, so the lamps 
just burned day and night, until they failed. Eventually, I 
realized this would be another good application for one of 
those cheap neon indicator lamps. 

I first discovered those little neon indicator lamps while 
still fairly new to broadcast engineering. I used to short out 
everything with the shorting stick — not only the HV capacitors, 
inductors & transformers, but also the incoming power termi-
nals. One time, I had forgotten to turn the 150 Amp main 
breaker off before shorting the incoming power. The resulting 
sparks, smoke and sound nearly scared me out of my socks and 
shoes! That event got me wondering what might help prevent 
another pyrotechnic display, yet provide good safety. 

These lamps use about 1/4 watt and will last for years. Any 
normally closed cabinet with power controlled only by an 
external circuit breaker or fuse would be a good candidate for 
an internal neon light. The purpose of the light is just an extra 
warning to whoever opens the cabinet, reminding them the 
power is still on. The best place to put them is somewhere near 
the line inputs. It becomes a nice safety warning when you open 
the transmitter if you forget to turn the power off. 

When purchasing neon lamps, the 240 volt version will last 
longer — buy extras. I prefer 
indicators which can slip into 
a panel hole, have an internal 
resistor and insulated wire 
leads; these can be picked up 
for $3 to $5 each. Another 
good place to hang one of these neon indicator lights is across 
the main power feed(s) of any equipment or the output of any 
breaker where danger could be present. 

ALWAYS USE CAUTION! 

I sti II short out the incoming power feed, as well as the 
other stuff, before sticking my hand into a transmitter. 
While neon indicator lamps have a predicted life of at least 
100,000 hours, a power surge might have shortened that 
life to zero. I would much rather have another sparks and 
sound event with a shorting stick, than having that energy 
passing thru part of me. Remember: The life you save might 
be your own! - Radio Guide - 

LffAirmiuC 
We hear you. Loud and clear. 

1•• 

LOOK TO LARCAN FOR INNOVATIVE 
IBOC FM SOLUTIONS - ENCORE SERIES 
Designed with a difference to ensure the highest quality audio performance - 

LARCAN's new Encore Series offers a superior range of IBOC FM translators. 

Customer driven and purpose designed for optimum performance - we bring 

you the best in IBOC FM broadcast technology. Encore, Applaud innovation. 

We hear you. Loud and clear. 

IBOC FM Translator 

(Model DRT-01) 

U.S. Tel: 1-303-665-8000 • Fax: 1-303-673-9900 ' • • Tel. 1-905-564-9222 • Fax: 1-905-564-9244 

www. larcan.com Email: sales@larcan.com 

Encore Series Features: 

• Superior IBOC FM Performance & Coverage 

• Extensive Power Range from 25W to 250W 

• Broadband Design 

• Frequency Agile 

• Integrated Features & Adaptable 

• Complete Solutions for Analog FM & 

IBOC Digital Radio 

• Innovative Design 
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Broadcast Devices, Inc. Essentials for Good Broadcasting Since 1985 
The AES-302 Digital Audio Switcher/DA/D-to-A Converter 
• -6• ,¡if ES.302   . 
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The AES-302 switches between two AES3 sources automatically upon loss of feed. Features include a 
four-output AES3 DA and balanced stereo analog output. The unit triggers on silence, loss of clock or 

other user determined digital error flags. The AES-302 is remote control compatible with position status. 

The CDS-300 Composite Audio Svvitcher/DA 
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The CDS-300 is a basic two input composite audio switcher distribution system. The unit switches 
between two composite base band signals. Features include D.C. coupled signal path, low impedance 
output drivers that can drive long capacitive lines without instability. Another exclusive feature is an 

RBDS loop through to lock 57 kHz sub carriers to pilot and distribute to all outputs simultaneously. The 
CDS-300 also has an accessory port for adding the CTD-1 Composite to AES output module providing 
two AES3 outputs derived from the incoming composite signal. The CDS-300 is great for upgrading 
composite STLs and processors to digital output. Feed composite in and get AES3 output in addition to 
three composite outputs. 

The CDS-302 Automatic Composite Audio Switcher/DA 
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The CDS-302 is a two input composite audio switcher distribution system with silence sensor for auto-
matic switchover operations. The CDS-302 has all of the features of the CDS-300 above including acces-

sory port for adding the CTD-I Composite to ,,IES output module. Provides complete confidence that 
audio will get to the transmitter in the event of a link failure. 

Broadcast Devices Inc. 
Tel. 914-737-5032 • Fax. 914-736-6916 

www.Broadcast-Devices.com 
lisit our weh site /or nutre complete product information. 
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The CM P-300 Composite Audio Mixer/DA 

o 

The ('MP-300 provides a means of combining up to three base band signals such as FM stereo, SCA, 
and RBDS signals. Each input has provision for level control and each of three outputs has a level trim 
too. Applications include combining signals to feed to exciters with only one base band input or for 
feeding a common base band signal to up to three locations. The ('MP-300 allows you to manage base 
band audio signals in one convenient package. Each input features a high quality D.C. coupled instrumen-

tation amplifier and each output features a 50 ohm impedance line driver suitable for driving long capaci-
tive cables without instability. 

The CTD-300 Composite to AES Converter 

CT0.300  e 

The CTD-300 converts base band composite FM stereo into two AES3 pairs suitable for application to 
digital input exciters. Whether you are adding IBOC or upgrading to a digital exciter, like its CDS series 
cousins the ('TD-300 becomes a cost effective alternative to replacing a composite STL or processor. Or 
use the CTD-300 as a high quality stereo decoder for studio applications. Connect to your base band 
modulation monitor and the CTD-300 can output AES3 or with a simple jumper selection, balanced left 
and right stereo suitable for driving an air monitor system. 

The ACS-300 Six Channel Audio Control System 

Originally designed designed for the rigors of six channel television sound, the ACS-300 Audio Control System 
provides six channels of balanced I/O where each channel or groups of channels can be remotely turned 
on, off or dimmed by a pre determined level. Uses include monitor muting for consoles that lack this 
feature or for paging applications where audio dimming or muting is required. Of course, the ACS-300 is 
well suited to six channel audio surround applications too. Each input is differentially balanced and can 
provide up to 14 dB of gain. All outputs are differentially balanced 600 ohm impedance. Use any time 
audio needs to be turned on or off and line amplification is desired. 
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PSI is dedicated to designing and manufacturing the 

highest quality product. Working diligently with 

station engineers, consultants and outside vendors 

ensures that each project is completed to the 

GUS e - • n. 

Wide range of antenna mode s are ava able 
at all power levels, directional and 

non-directional, multi-station and more. 

Additional products include.. 

Transmission Line 

Combiners 

Filters 

Turnkey Systems _ 

Propagation Systems, Inc. 
Phone: (814) 472 - 5540 Fax: (814) 472 - 5676 
Email: sales@psibroadcast.com www.psibroadcast.com 
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Full Duplex 
by George Nicholas 

Identifying Important Things 

-I've got so much work, 1 don't know where to begin," 
Murph the Engineer moaned to his manager. "I know what 
needs to be done, but I can't seem to engage today." 

Mark, the GM, replied, "One of the reasons I hired you, 
Murph, is your ability to juggle three or four high priority 
projects successfully. That's what makes you a better Engi-
neer." Murph looked a little dazed at first, then realized Mark 
was probably right. "You may be on to something. I seem to 
have a lot of work, yet my calendar seems pretty empty." Mark 
gave the obligatory wink and "finger shooter" gesture and 
strolled down the hall. 

PRIORITY PARALYSIS 

Clearly, Murph suffers from a disease I like to call 
"Priority Paralysis," that defeated feeling one gets when faced 
with a desk full of papers, a person standing in the office and 
the phone ringing simultaneously with the pager! The good 
news is: there is a cure. However, it may take time, and it will 
take change. 

Murph sat at his desk and started a list of every thing he 
needed to do. After reviewing his list, it became clear there 

were a lot of tasks that really were not important, or less 
important than others. For example, he was two weeks behind 
on reviewing the logs, yet "sweep out the doghouse" was one 
of the first things on the list. 

Murph's priorities were contaminated with minutiae, the 
fine points of everything unimportant. This is not to say 
details are not important; it is how they affect the process that 
matters. Many times priorities are not black and white, but 

various tones of gray. Hint: Setting the first priority is always 

the most difficult, so do not start there. Start lower, and work 

your way up. 
Meanwhile, never be too quick to blame yourself! Some 

problems in priority ranking may be the result of your orga-

nization. John Maxwell, in "Leadership 101," suggests three 
common problems in most organizations: 
• Abuse: Too few employees are doing too much. 
• Disuse: Too many employees are doing too little. 
• Misuse: Too many employees are doing the wrong things. 

Sound familiar? While you may not be able to change 
your organization single-handedly, you can recognize these 
problems and make adjustments. 

QUALITATIVE ANALYSIS 

What is really important, and what is not? Answering that 
question requires perspective. Perspective requires experi-

ence; and experience allows judgment. Here is a way to get to 
the heart of the issue: What if you had only one day left to do 
your job? 

That sounds dramatic, but it is an excellent thought-
starter. Suppose you are leaving for vacation in a week (which 
some studies suggest is your most productive week of the 

year), or you may be leaving for another position and want the 
engineering department to be in good shape for your succes-
sor. Or, worse, it may be your last day of good health. 

For example, Craig Hospital in Colorado specializes in 
spinal cord injuries. A spinal cord injury is about as serious an 
injury as one can sustain and remain alive. They have done 
research on the effect of spinal cord injuries and how it relates 
to quality of life decisions of their patients. 

Based on a British study that spanned several years, 195 
men with back injuries were asked to consider 15 categories 
that contribute to quality of life, including health and personal 
safety; material comforts; relationships with family; relation-
ship with spouse; raising children; having close friends; 
helping others; work; learning; understanding oneself; ex-

pressing oneself; socializing with others; entertainment, such 

as reading or listening to music; participating in active recre-
ation, and participating in local government. 

WHAT IS IMPORTANT 

Interestingly, both injured and non-injured men ranked 

health and personal safety first. But from that point on, the 
results were much different. The injured men cited relation-
ships with family and spouse as second and third, followed by 
understanding yourself, followed by learning. 

The non-injured men listed relationship with spouse as 
second, followed by work and material comforts; having and 
raising children was fifth. This correlates with experiences I 
have seen in others; usually a life or career threatening issue 
makes someone re-evaluate what really is important. 

You might be asking yourself, "That's all fine and good; 
how does it affect me?" The point is that when determining 
what is truly important, you must look beyond the immediate 
tasks and try to imagine the "big picture," even taking yourself 
out of the picture. 

To apply the principle, let us start with a list of categories 
(in no particular order) for you to consider, followed by a 
suggestion as to importance. 
• FCC Compliance — Important. 
• Being on the air — Important. 
• Modulating at 100% — Not as important. 
• Being competitively loud — Important. 
• Being loudest in the market — Not as important. 
• Helping the boss fix his/her computer at home — Important. 
• Going to the bar with "the gang" after work — Not as 

important. 
You get the picture. The importance of any matter is 

relative to the other issues at hand. 
Finally, when prioritizing, make sure you include some 

"PTO" (personal time oil) to relax — even briefly — between 
projects. No matter what anybody may tell you, taking time off 
to recharge your batteries is important! - Radio Guide - 

Integration 
[in-ti-grey'-shuhn] - noun 1. an act or instance of combining into an integral whole. 

It should have been our middle name, 
but it wouldn't tell the whole story. 

Customized Automation Systems 

Studio Design and Project Management 

Broadcast Equipment with Exceptional Pricing 

Complete Turnkey Installation 

Broadcast Equipment Repair 

On-site Troubleshooting and Maintenance 

At Lightner Electronics, we don't just install broadcast facilities. We guarantee, service 

and repair all of the equipment we sell as well as existing broadcast gear of any type. 

No matter what electronics you have or plan to have, we are your Ultimate Solution. 

For broadcast integration, sales and service 

there is only one name you need to remember: 

Lightner Electronics Inc. 
Y 

r- 1111 ar 

Ï 

Your Ultimate Solution. 

row 

www.LightnerElectronics.com 

Toll Free: 866-239-3888 
Fax: 814-239-8402 
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Introducing Broadcast Electronics' Economic Stimulus Package 

Affordable Transmitter to Studio Solutions! 

STX 
• Scalable lkW to 5kW FM Solid State 
• IP Connectivity • Compact Design 

• Redundant Controller 
• Integrated Exciter 

AudioVault 4, 

) 

• )47-SrPSS 

• Configurations for Smaller, 
Price Sensitive Stations 

• Widgets can be Purchased Ala Carte 
• Shares 4th Generation 

AudioVAULT FleX Architecture 
• Intuitive, Easy-To-Use Graphics 

For more information, visit our website at 
vvww.bdcast.com/stimulus 

I =-E 
s Radio Today 

Broadcast Electronics, Inc. 

(217) 224-9600 
bdcast@bdcast.com 

(S f-fHf-tFf  

OPTIONAL SOUND CARD 

I/O'S 

Meet The Ultra Quiet SPC-2000 Computer 
Designed By Broadcasters For Broadcasters 

- UP TO 4 TERABYTE HARD DRIVE 

- UP TO 4 GIGABYTE RAM 

DVD/ FLASH DRIVES 

800.779.7575 

RAM Braodcast Systems 

ULTRA QUIET 

BALL BEARING FAN 

• - 

MONITOR/ KEYBOARD / MOUSE 
SERIAL/USB PORTS 

www.ramsyscom.com 
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Tech Tips 
by Gary Peterson 

Keeping Stuff Out 
of Your Transmitters 

I hate cleaning transmitters. There are so man) other 
things I can do with time otherwise spent removing dust and 
critters from the transmitter cabinets. So, you can understand 
that I am always on the lookout for tricks to keep stuff out of 
the transmitters in the first place. 

If you dislike spending your maintenance time cleaning 
dirt and dead bugs out of transmitters, the following tips may 
help make your life more pleasurable. 

HELPING THE FILTERS FILTER 
Your first line ofdefense should always be properly sealing 

the doors and other openings in the transmitter building. 
(Although most transmitters have some sort of air filtering, 
there is no law that says you cannot do as much as possible to 
trap dust and dirt before they reach the transmitter.) 

Of course, the more stuff that your air filters catch, the 
less you will have to deal with inside the transmitter cabinet. 
I use disposable fiberglass filters and change them fre-
quently. It is possible to greatly increase the efficiency of 
your air filters. The trick is to use a good filter spray. 

For several years, we have been using RP brand "Filter 

Coat." It comes in two forms. One is an oily liquid in a plastic 
spray bottle. After experimentation, we find that we prefer 
the oily material in the aerosol spray can. 

The Filter Coat is available at some hardware stores, and 

heating/ventilating and air conditioning shops may carry it. I 

would suggest you avoid the kind that smells like winter-
green. While it will make your transmitter shack smell like 
Life Savers, I have 
found that it does not 
catch dirt very well. 

Application is easy: 
take the new air filter 
outside and lean it up 
against the perimeter 
fence. Shake the can 
well and apply a light 
coat to both sides of the filter before installing. You ‘‘ ill be 
amazed at how quickly the filter gets dirty. When I began doing 
this, I tried spraying the filter on only one ofthe two transmitters 
at our site. Within a few weeks the difference was obvious. 

The filter on the left 
is shown after three 
weeks in typical dry, 
dusty "Plains" service. 
It is compared with a 
new filter. 

You will have to 
change filters more of-
ten. But as you can see 
from the picture, that dirt does not end up inside the unit, 
where it adheres to all manner of irregular surfaces and, 
therefore, is much more difficult to remove. If you try a filter 
spray, the next time you open up the equipment for mainte-
nance, you will notice the difference. 

INSECT BARRIER 

Of course, use of a good insecticide around the walls and 
openings will go a long way to reducing the number of critters 
in the building. I also like to use naphthalene mothballs to 
discourage both little and some not so little "tenants" from 
taking up residence. 

For whatever reason, certain years and/or seasons seem 
to result in huge infestations of various insect species. In a 
bad year up here in South Dakota, "miller" moths can quickly 
clog a transmitter air filter. They even seem to be able to 
easily get into what is, for all practical purposes, a tight 
building. 

A FLYING CRITTER TRAP 
When the millers get real bad, I leave a pan of water on 

the floor with a bit of liquid dishwashing detergent added. 
(Most soapy materials should work.) The only other thing 
needed is a trouble lamp to clamp to the pan. 

Later on, when the 
transmitter room is dark, 
the moths will be at-
tracted to and circle the 
light attached to the pan. 
Eventually each of the 
critters will hit the wa-
ter and the detergent will 
wet their wings. 

On my next trip, all I have to do is dump the water-
detergent mix, with all the drowned moths, and refill it with 
a fresh mixture. None 
of those critters made it 
to clog the air filter on 
the transmitter. Just 
make sure that you use 
enough mixture to last 
until your next visit. 

These are a couple 
of easily implemented 
ideas. Perhaps you have 
some other tricks that have worked at your site. If so, please 
let us know. After all, a clean transmitter is a happy 
transmitter! - Radio Guide - 

Presenting the Armstrong Transmitter X-10008 
Bring major market sound to 
your radio station with the dual, 
hot-swappable 600 Watt RF modules 
capable of 150% modulation in 
Armstrong Transmitter's X-1000B, 
(1KW HD & ORM ready AM transmitter). 

ATRAIN1SK/11T-1-EFR CORPORATION 

Engineered with the latest technology 
advances, X-10008 offers high 
reliability and built-in redundancy. 
Get ready to save money while 
improving your sound and reliability. 
Call us today! 

AR B MR CI NI G 

Tel 315-673-1269 A sales@armstrongtx.com A www.armstron 

FROM THE TALL 
TO THE SMALL 

FM & TV 
Transmitters 

Solid State or Tube 

Antennas & Combiners 

20 Years of Service 

Asistencia en Español 

24 Hour Support ,-

2 Years Warranty :01,0 

www.bext.corri 

Tel 619 239 8462 • 

Fax 619 239 8474 
bext @ bext.com 
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NEW 
EXCITERS/TRANSMITTERS 

w/stereo generator & audio limiter, 
field programmable FSK ID keyer, all built-in! 
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GORMAN-REDLICH 
257 W. Union Street, Athens, OH 45701 

Phone: 740-593-3150 — Fax: 740-592-3898 

Model CRW-S Weather Receiver 

)éc), 
e 
?G% 

9k,e,„ 
-",4, t?, 

Model CRW-S Weather Receiver 

For receiving alerts from the 
National Weather Service (NWS). 

Redesign of our Model CRW now with 
the "SAME" decoder feature. 

Easy te Use and Reliable EAS Equipment* 

• Pre-programmed for your location. 

• Program interrupt relays built in. 

• Six audio inputs. 

• 2 minutes stored audio. 

• All operations via keypad. 
EAS1 Encoder-Decoder 
EAS1 Decoder 
EAS1-CG Encoder Decoder with built-in character generator. 
*Optional DTMF interface available. 

EAS1 Encoder-Decoder 

  el& 

Model CMR Digital 
Antenna Monitor 

• Remote Controllable 

• True ratio readings. 

• Phase sign automatic, no extra 
Model CMR Digital Antenna Monitor operation. 

Contact Jim Gorman at: 740-593-3150 
jimg@gorman-redlich.com • www.gorman-redlich.com 

TRANSCOM CORPORATION 
Serving the Broadcast Industry Since 1978 

Visit Our Website - www.fmamtv.com 
Send your e-mail requests to: transcom@fmamtv.com 

Fine Used AM & FM Transmitters & New Equipment 

AM 

FM 

5 kW 1982 
5 kW 1987 
5 kW 1987 
10 kW 1985 
10 kW 1985 
12 kW 2000 
Short Wave 1984 

1.0 kW 2009 
3.5 kW 1986 
10 kW 2005 
14+5 kW 2005 
20.0 kW 2005 
20.0 kW 1983 
20.0 kW 1996 
21.5 kW 1989 
27.5 kW 1984 
30 kW 1994 
50 kW 1982 

Harris MW5A 
Harris MW5B 
Harris SX5A Solid State 
Continental 316F 
Harris MW1OB Solid State 
Nautel XL12 Solid State 
Continental 250J, 22.5 kW to 45 kW 

Crown FM 1000E (demo) Solid State 
BE FM3.5A 
Harris Z16HD IBOC Solid State 
BE Fmi1405 Solid State 
BEFM2OS Solid State 
Harris FM2OK 
Harris HT20CD 
Continental 816R-2B 
Continental 816R-4B 
Harris HT30CD 
Harris Combiner (w/auto exciter-transmitter switcher) 

USED MISC. EQUIPMENT: 
Bird RF Thruline Watt Meter, 50S 

111 1111111MI 

EXCITERS: 
New 30W Synthesized Exciters 
Used Harris Digit 2" Generation 
Used Nautel NE-50 Exciter 

Please go to our website for updated listings. 
Retuning and testing available - call for quote! 

OMB ST1_ systems for radio, complete 
with antenna and cable for under S5.000! 

2655 Philmont Ave, Ste 200, Huntington Valley, PA 19006 

800-441-8454 • 215-938-7304 • Fax: 215-938-7361 

A division of 

www.amgroundsystems,com 

N77166112999 
Physical AM Site 

Services 

Construction 

Evaluation 

Repair 

MOM Modeling Preparation work 

Sample, Feed & Control Line Replacement & Repair 

Serving the Technical and Construction needs of AM Broadcasters for 25 Years 

KK Broadcast Engineering 

o 

Micro Communications, Inc. 
Full Line of FM Products 

FM Antennas 

Horizontal Polarization 
Vertical Polarization 
Circular Polarization 
Top Mount 
Side Mount 
Leg Mount 
Custom Patterns 

Coaxial Components 

Coax Switches 
Filters 

Power Combiners 
Channel Combiners 
Transmission Line 

Components 

Micro Communications, Inc. 
PO Box 4365, Manchester, NH 03108 

Phone: 800-545-0608 • Fax: 603-624-4822 

www.mcibroadcast.com • sales@mcibroadcast.com 
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FiEId GuidE 
The DME Audio Pod 

Craig and I provide remote services to many different 
stations and networks, with events ranging from tire stores 
to major sporting events. 

We try to provide the talent with as many creature com-

forts as possible. It makes them happy, and happy talent is a 
good thing. They will often let us know when they appreciate 
the setup as well as the reliability of service we provide. 

ON THE ROAD 

Providing such comforts to a varying range of talent and 
at the same time minimizing the amount of equipment we 
travel with requires some innovative yet straightforward 
equipment and setup practices. 

One major concern is physical size. With air-travel 
security and luggage costs being what they are these days, 
the fewer cases and the lighter you can travel, the better. 

One of the most appreciated and yet so basic of creature 
comforts is the ability for talent to control his or her micro-

phones' on/off function and headset volume within com-
fortable reach. Until recently we had been using a passive 
box with a microphone on/off switch and a stereo head-
phone volume control. While this worked well, it lacked 
some of the features we would have like to have. 

AUDIO-POD 
Dave Mandelbaum, the owner of DM Engineering, 

Craig Robbins and myself were brainstorming over our 
needs and desires. Dave went to work and designed his 
"Audio-Pod." 

by Burt Weiner and Craig Robbins 

The Audi-Pod is a small box, about the same size as the 
simple boxes we had been using. Inside is a headphone 
amplifier, an optional microphone-to-line level amplifier 
and illuminated microphone on/cough and off push but-
tons, as well as a headphone volume control. With the 

microphone amplifier option, the Audio-Pod provides 
switchable phantom mic power. The inclusion of the 

microphone-to-line amplifier makes it possible to use a 
standard line-level mixer. 

The headphone amplifier input can be driven from any 
low level output from our mixers by way of the Audio-Pod's 
rear terminal block connections or 1/8" mini-jack. The 
amplifier has select-
able high or low out-
put impedance and 
enough gain and out-
put level to drive al-
most any impedance 
headphones with 
more than sufficient 
volume via the 1/4" 
or 1/8" front panel 
earphone jacks. This 
eliminated the need for a separate high-power headphone 
amplifier, freeing up valuable rack space or table clutter. 

SOLVING THE HEADPHONE ISSUE 
One of the issues that had plagued us over the years was 

that of "bone conduction" and headphone polarity. What 

happens is that talent will complain that everyone else is 
louder than they are when that is not really the case. 

The real culprit is that bone conduction, the talent's 
voice being conducted through the bones in the head. 
You can prove this to yourself by poking your fingers in 

your ears and pushing the little nappy piece at the front 
of the ear in and sealing off outside sound. If you talk you 
will hear yourself quite well but not much else. This is 
the conduction of your own voice through your head. 
This same sound can arrive at the ear's sensor at a 
different phase or polarity than the audio coming out of 
the headphones causing partial cancellation of the talent's 
own voice. 

Flipping the polarity on an individual pair of 3-wire 
stereo headphones, when you think about it, is not an easy 

task. Dave resolved this by adding a ganged polarity reversal 
pushbutton to each of the Audio-Pod's headphone amplifier 
sections. This gives us the capability to instantly correct the 
problem for each individual talent and their own personal 
headset. It is great to be able to simply push a recessed 
button on the Audio-Pod and have the talent exclaim, 
"That's much better!" 

The Audio-Pod is available with either top or front 
mounted pushbuttons and if desired, can even be mounted 
into studio cabinetry using optional bezels for through-
the-table mounting ora "tilting" table top mounting bracket 
for permanent mounting to the table surface. Up to four 
Audio-Pods can be operated simultaneously from the 
supplied power source and ten foot power cables are 
supplied with each unit. 

The Bottom line: The Audio-Pod is a cost effective way 
to provide a lot of creature comfort and also reduces travel 
weight and space. 

Learn more about the Audio-Pod at: 
http://www.dmengineering.com/pages/audio-pod.htm 

0\1 ECONCO 
New Power Tubes 

Newly manufactured tubes 
are now produced by Econco 

in Woodland California 

Phone: 530-662-7553 • Fax: 530-666-7760 
Toll Free: 800-532-6626 

www.econco.com 
1318 Commerce Ave, Woodland, CA 95776 

fanfal/•e fn P-TRO 

The Ultimate IBOC Receiver/Translator 

Designed to accommodate " full envelope" baseband signals (IBC< and 

analog), Fanfare's new age receiver/translator, the TRO, is fully self-

contained and does not require an IOC exciter. In fact it arrives in a 2 

module configuration ready for deployment under all existing FM mod-
ulation forms. The "TIRO" offers considerable versatility requiring only 

connection to the receiving antenna and a linearized PA. If necessary, the 

receiver and translator modules can be separated by up to 200' of coax, or 

by 511. The latter would be of value for some repeater applications as well 

At the heart of the TRO design is our patented, Omega fITP-based 

technology which enables the TRO to establish a noise floor that is often 

below normal measure. This significant noise reduction manifests itself in 

significantly increased sensitivity and adjacent noise rejection which is 
essential to assure reception of low-level 180C signals. 

fa Vlfa k•e, fi/V1 1-800-268-8637(U.S. & Canada) 

6509 transit Rood, Unit H-1 
Bowmonwille NY 14026 
imoil "proinfo@fonforefrn.com" 

Voice - 716-683-5451 
fox - 716-683-5421 

*bide: "wwwfonforefm.com" 

/,at broadcasters can rely on" 
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The STATI-CAT is Back! 

Now Manufactured by nott ltd 

1 

GILASTAT 
Tower/Structures Up to 100' 

80 Stainless Steel Points 

EAGLES NEST 
Tower/Structures Over 200' 
792 1/8" Stainless Steel Points 

STATI-CAT 
Tower/Structures up to 200' 
120 1/8" Stainless Steel Points 

Call Today for a 
Free Consultation 
on Your Application 

Reduce Lightning Damage by 
Lowering the Incidence of a 
Direct Lightning Strike to: 

• Buildings 
• Industrial Facilities 
• Communications Towers 
• Electric Utility Substations 

505-327-5646 nott ltd 
www.nottltd.com • info@nottltd.com 

22 ANTENNAS 

111 ANTENNAS 
ANTENNAS 
ANTENNAS 

ANTI NNAS 
\ \ II \ \\ 

COMMERCIAL QUALITY late ,„, , 0„, 1 2. I 5. I ern Am 2 7,11 .10. 3 37., 39n, 4 2m 4 5n. 5 0m) 

Call For Info 

800-627-9443 608-326-8406 

www.dhsatellite.com 

Offering: 
" Feed Horns 
• LNB's 
Multi-Cable 

* Receivers 
• Controllers 
Antenna Covers 
- Custom Fabrications 

11111 OVER 600,000 Manufactured 
• High Efficiency Custom Fabrications 
• Fast Direct Delivery • 5 Year Warranty 

Fax: 608-326-4233 
Email: dhsat@mhtc.net 

Buy Factory Direct & 
Save! 

Bay Country 
Broadcast Equipment 

Buy • Sell • Trade 
Your #1 Source for Quality 

Used Radio Broadcast Equipment 
View our latest list of equipment on-line at: 

www.baycountry.com 
Or call and we will fax it to you. 

All equipment sold with a 15 day return guarantee. 

Turn Your Excess Gear Into Cash 
Fax or email your list to us and we will respond with our offer promptly. 
We only buy good working equipment with traceable serial numbers. 

Fax Your List Today — 443-596-0212 

•ed.t..14 

13aytountry 
-BROADCAST EQUIPMENT 

http://www.baycountry.corn 
(Website Updated Daily) 

E-mail: sales@baycountry.com 
877-722-1031 (Toll Free) 443-596-0212 (Fax) 

7117 Olivia Rd, Baltimore, MD 21220 

The Broadcast Industry's FIRST 
6-channel UNcompressed Digital SIL 

11111111 

11111, 

FORWARD • 
REFLECTED • 
VSWR • 

IF T. 0101TAL . 

I II 

MODEL460 DIGITAL Sil. TRANSMITTER 

ORMTAL STE RECEIVER 

0 

1.110••••••• 

• 0 

MODEL467 DIGITAL SIL RECEIVER 

Advanced Technology, Only From TFT 

• 6 UNcompressed Program Channels, maximum 

• PC Configurable from Front Panel for Frequency, I/O, Alarms, LCD 

• Supports 48, 44.1, as well as 32 ks/s Sample Rates 

• 256 QAM, 64 QAM, 16 QAM Modulation 

• AES/EBU or Analog I/O - Built- In Sample Rate Converters 

• Major/Minor Alarms on both Transmitter and Receiver 

• 3.125 kHz Step Size 

Hag WM/ MI sr 
NE 

Phone: (+ 1)408-943-9323 
FAX: (+ 1)408-432-9218 

www.TFTInc.com e-mail: infoetftinc.com 
1953 Concourse Drive. San Jose, CA 95131 
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Service Guid Radio Equipment Products and Services 

Call 800-522-4464 or order on Une at 
www.LBAGroup.com/Safeone 

Personal RF Monitor Value! 

The SafeOnerm alerts to 
hazardous RF aoove FCC 
limits from 10 - 10,000 
MHz! 

Easy mount to belt or tower 
harness rugged nylon hol-
ster 

Long battery life 

Simple operation 

NAB Booth N9115 

Meet OSHA rules for 
50% less than competitors! 

e ff(f 
RF 

LBA TECHNOLOGY, INC. 
Greenville, North Carolina 

RI Syrtems Soce “163 

RF PARTS' 
COMPANY 

From Milliwatts to Kilowatts-

Eimac • Amperex • Svetlana • M/A-Com 

Motorola • Toshiba • Philips • Mitsubishi 

Se Habla Español • We Export 

800-737-2787 
760-744-0700 Email: rfp©rfparts.com 

• e .rfparts.com 

D&C Electronics Co. 
- New Tubes - 

We have the alternatives for all your needs. 

at the lowest prices, direct from our stock! 

EIMAC SVETLANA PRO-TEK EEV and many others. 

352-592-7800 or 800-881-2374 

VISA & MASTERCARD Accepted = I/51 

ChrisScott Associates 
Visit our website 

www.scott-inc.com 

Ph: (270)781-5301 

Fax: (270)781-1232 
Bowling Green, Kentuc 

AM-FM 

Notch Filters 

NRSC 

Loop 
Antenna 

oft 
te•••••....» f. : zee« 

The Leader in Broadcast 

Engineering Consulting 

Software! 

Oki Use Probe 3'"' to create stunning 
"real-world" coverage maps using 
Longley-Rice and other models. 

ty Run AM-Pro 2'" to perform AM 
skywave and groundwave allocation 
studies, interference analysis, & 
coverage mapping. 

bd Run Terrain-3DTm to plot STL 
paths and Longley-Rice coverage 
over 30 terrain. 

lw Use FMCommander'm to study 

FM allocations using contour-to-
contour protections, and minium 

spacings. 

www.v-soft.com • info@v-soft.com • 1-800-743-3684 

Silver Plating Powder 
Silver Plate On-The-Job with Cool-Amp!! 

Cool-Amp 

*Maintain your RF frequency 
*Keep your PCBs cool 
*Increase conductivity 

*Minimize power loss from 
corrosion & oxidation 

Conducto-Lube 

*Reduce resistance 
*Prevent power interruptions 

*Prevent data errors 
*Prevent power failure 

bbbL2-Zi4KU. 
Ph: 503-624-6426 

wbinv.cool-amp.corn 
Fax: 503-624-6436 

email sales@cool-amp corn 

BROADCAST WORKS 

Full Service Broadcast Engineering 
Project Management - Studio Build Outs 
Transmitter Sites - IBOC Installation 

Automation Systems - STL & RPU Repairs 
Full Service Shop - Emergency Equipment Rental 

24/7/365 Tech Support 

We can team up with your engineer to supply extra manpower 
for big projects or we can see your project through turn- key. 

Serving Broadcasters jar over 12 years. 

888-509-2470 • www.broadcastworks.com 

Doug Vernier 
Telecommunications Consultants 

I FCC Applications for AM, I Site Relocations 

FM, TV, DTV, LPTV, STL 

I Upgrade and Due 
Diligence Analysis 

4 Frequency Searches 

4 Propagation Prediction 

with Custom Mapping 

4 Demographic Analysis 

4 Directional Antenna 

VS,Pft., Design 
We use V-Soft Software! 

wwW.V-SOft.com consulting@v-soft.com 800-743-3684 

OM OM 111•• 

BAUE 
TRANSMITTERS, INC. 

vds•dvd. bou•rtx . corn 

BAUER - ELCOM BAUER - SPARTA - CETEC 
Re-Manufactured 

Bauer Transmitters Available 

AM/FM — 2.5 kW to 25 kW 
www.bauertx.com paul@bauertx.com 

915-595-1048 Fax: 915-595-1840 

p Professional Engineering Services 
*FCC Applications 
*Coverage modeling 
*RF exposure limit reports 
*STL & microwave path analysis 
*Co-location and interference studies 
*Expert witness testimony by P E F 

www.rfengineers.com 

RH-Engineers, Inc. 352-367-1725 

AM Ground Systems Co. 
Ground System Construction, 

Evaluation & Repair 

1-877-766-2999 
www.amgroundsystems.com 

TRANSMITTING 

CAPACITORS 
MICA-VACUUM-CERAMIC 

(760) 438-4420 
LINK@SURCOM.COM 
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Radio PipelinE 
Ecreso — JK Audio — Wheatstone 

JK Audio Innkeeper LTD 
Digital Hybrid 

JK Audio introduces Innkeeper LTD, a desktop digital 
hybrid providing talk show quality phone connections. 
Their simplest digital hybrid yet, innkeeper LTD allows 
you to send line level signals into the phone line while 
maintaining excellent separation between your voice and 
the caller. The balanced XLR output jack contains only the 
caller's s oice. 

• Call ---,Drop  
1111 OH 1111 -20 -9 

Send 
- Send Caller 

Caller JK Audio 

Innkeeper LTD Digital Hybrid--

This digital hybrid connects audio signals to a standard 
analogtelephone line without the transmit! receive crosstalk 
common to analog hybrids. Its Digital Signal Processor 
(DSP) continuously monitors both the phone line and audio 
signals to deliver excellent separation. This proprietary, 
dual-convergence echo canceller algorithm can achieve 
excellent separation, typically exceeding 50 dB, without any 
setup and without sending a noise burst down the line. 

An auxiliary telephone is only required to place outgo-
ing calls. The auxiliary telephone is disconnected when 
you press the "Call" button, and reconnected when you 
press the "Drop" button. The Remote jack allows connec-
tion to a JK Audio Guest Module, allowing remote control 
and dialing without an auxiliary telephone. 

Innkeeper LTD features Auto-Answer/Auto Disconnect 
for use in IFB and monitoring applications. Other applica-
tions include: telephone interviews, talk shows, church PA 
interface, and conference room full duplex applications. 

The RA2 Rackmount accessory holds two Innkeeper 
LTDs in a 1U rack space. 

Features: 
• Send XLR line input • Caller XLR line output 
• Send and Caller signal level LEDs • Remote control jack 
• Auto-Answer switch • Line and Aux R.111 jacks 
• FCC and CE compliant 
• Power: 120-240 VAC power supply (included) 
• Size: 7.6" x 5.3" x 1.5" (20 x 14 x 4 cm); Weight: 2.7 
pounds ( 1.2 kg) 

JK Audio, Inc. 
815-786-2929 • www.jkaudio.com 

New Equipment 

Updates and Modifications 

Industry Information & News 

Wheatstone SIDEBOARDTM 
Console Control Surface 

Sideboard is a space-efficient console control surface 
that integrates with the Wheatstone WheatNet-IP Audio-
over-IP system, connecting to the WheatNet-IP network 
via CATS Ethernet. 

It's designed for installations where a full-.size console 
is not required: edit, voice tracking, and news announce 
booths, and production rooms where the bulk of the work is 
done on the digital audio workstation and the broadcast 
console is used for source routing and monitoring. Side-
board can also be used for a sidekick or second anchor 
position in the air studio, giving the talent control over their 
own mic, computer playback, and any other desired sources. 

Sideboard's input panel has four full-function fader 
strips; a second four-bank panel can be added to create an 8-
fader mixer surface. Each fader panel includes a source name 
display with a rotary encoder that can access any source in 
the entire WheatNet-IP system. On a fader-by-fader basis the 
sources displayed can be limited to only those that are 
required - what Wheatstone calls the "visibility list" - or even 
limited to just one source, typically the mic and other critical 
sources that are "locked down" to be always there. 

Each channel strip includes a broadcast-grade fader, 
two output bus switches - PGM and AUX - that allow for 

simultaneous audio-to-air and cue/mix-minus, a channel 
ON/OFF switch, and a talkback button. 

The monitor section of Sideboard pros ides pre-pro-
grammed and on-the-fly programming of eight sources, 
speaker and headphone level controls, and an LED VU 
meter. 

Sideboard can be supplied in a desktop cabinet, or for 
mounting into your custom furniture. 

Wheatstone 
252-638-7000 • www.wheatstone.com 

"All in One" Transmitter 
From Ecreso 

The industry's only "All in One" FM transmitter solu-
tion, Ecreso 's Next FM offers a fully integrated and reli-
able platform designed for small market stations, LPFM 
and back-up applications. 

In addition to a 1, 20 or 100 Watt FM exciter/transmit-
ter, the Next FM also 
delivers all the core 
broadcast functions 
that one requires at 
the FM transmitter 
site. These include: 
powerful digital au-
dio processing, ste-
reo encoding, RDS 
encoding, audio back-up, I/O remote control and TCP/IP 
connectivity — all in a slimline 3U enclosure. 

Ecreso's innovative approach of combining a high 
quality transmitter with this essential broadcast functional-
ity delivers many savings to the broadcaster in terms of cost, 
real estate, time and energy. The Next FM occupies less 
space at the transmitter site, draws less power and is a 
highly competitive, cost-effective alternative to purchas-
ing a range of separate devices. With a single, integrated 
user interface to control all functions, the Next FM also 
enables greater user efficiency. With the powerful Scripteasy 
V2 supplied as standard, broadcasters can control and 
monitor a wide range of external equipment and create 
automatic actions via an intuitive graphical interface. 

Crucially, these savings do not come at the cost of quality. 
The Next FM transmitter offers the best FM S/N ratio of 
>80dB and an extremely low distortion level of <0.05%. The 
20 or 100 Watt exciter can be used together with an external 
power amplifier to reach an output power of up to 3 kW. 
Similarly, the onboard audio processing uses the latest multi-
band DSP technology and offers a versatility, consistency and 
audio quality to rival the leading industry brands. Dual Power 
supplies ensure a high level of redundancy. 

Ecreso is a member of the Audemat Group. To request 
a quotation or demonstration, please contact Audemat Inc, 
at: ussales@audemat.com 

Audemat Inc. 
305-249-3110 • www.audemat.com 

DA HOOK DA GAP 
Safety Grounding Hook Lightning Dissapation Gap 

 4 

Solid Brass Hook & Hardware 
Fiberglass Rod Handle 

#10 Copper Cable & Alligator Clip 

7r\ 
Available with Horn or Ball Gaps 

Patented (#5,661,262) 
Hot Adjust Mechanism 

Wilk Science and Technology Inc. 
1112 North Grove Avenue, Oak Park, Illinois 60302 

Telephone & Fax: (708) 524-8588 

BESCM 
INTERNACIONAL 

Complete Inventory at: 

World Leader 
in 

AM-FM 
Transmitters 

www.Besco-Int.com 
Pre-Owned AM- FM unos in stock! 

R.E. Witkoyski - President 
Info: 972)-,31-6055 Rob Malany - Vice President 

Sales: ( 321 960 4001 Email: Sales Besca-Int.com 

RiOntilnil to the site? 

Time to Remote the site 

Several Models Avadable 

Stackley Devices, LLC 

(609)647-9677 

Remotely Control 

Your AC Devices 

Today! 

www 

remote-outlet 

Stackle Devices 
era I 

COM 
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Service Guide Radio Equipment Products and Services 

TLM-1 TOWER LIGHT MONITOR 
Avoid Costly FCC Fines for Lighting Violations! 

A microprocessor based system designed to monitor the 
status of FAA type A incandescent tower lights. 

• Individual alarms for photocell, flasher, beacon & marker. 

• General alarm output for any failure type. 

• Status outputs for lights on/off and beacon on/off. 

• LED indicators for each alarm and status output. 

• Opto-isolated failsafe outputs for each alarm. 

• Easy setup — one button calibration. 

• Installs inside the transmitter building. 

FM Services 
www.towermonitor.com • 336-667-7091 

rf (investigator V 3.0 

FIVI,..AM...or Bot 
You choose! •-., 

1010, I 

4%W. <•nt•ter 

I 
ellEu C colour 

s rfSoftware, Inc. 

Are VOL1 tired of switching from program 
to program to complete a project? 

How about displaying our drive test output 
on top of your Longlev-Rice prediction to SEE 
how ..our station is operating. 

Save time, money, and hard drive space, 
with software that gives VOLI all the tools 
in one program to work smarter not harder. 

Call 352.367.1700 for Details! 
¡Visit  www.rfsoftware.com 1111 

RECEIVERS 
OUTSTANDING specifications and pricing on 
professional quality receivers for EAS, station 
monitoring and translator applications. 

The AFC3 is a three receiver rack mount 
that is configured for your EAS or monitoring 
specific application. 

Our AF210FM receivers meet today's 
Translator application specifications for 
reliability, linearity and cost. 

11111MMEfflelef 

DAYTON INDUSTRIAL CORPORATION 
2237 Industrial Blvd., Sarasota, FL 34234 Tel: (941) 351 4454 
Quality Receivers Designed and Manufactured in the USA 
Emaik sales@daytonindustrial.com Website: www.daytonindustrial.com 

Radio Works R. F. Consulting 
Broadcast & Communications Design & Repairs 

Grounding Systems Design Assistance 

Coaxial & Wave Guide Systems Testing 

Communications Industry Testing from 100 kHz to 20.0 GHz 

Gary A. Nlinker 

Office ( 5611 969-9245 • Idea 159*61*1957 
7225 Catalina Isle Dri% e. Lake Worth. F. 33467 

Gars a radioworksrEconsulting.com 

Please visit our Web Site to download an article on Groundinu Methods 

http://radioworksrfconsultinu.com/download.htm 

V 

,/\ 
Celebrating Our 27th Year 
Serving Our Customers 

Professional 
Equipment Repai 

Consoles 

PR- Exciters 

STLS 

1> Automation Systems 

Audio Processors 

Transmitters 

bi- Remote Equipment 

at Lightner E ectronics. Inc. 

www.digitalradioengineering.com 

Phone: 845-355-4001 

digitalradi%ng ineenng 

Professional Broadcast Engineering Services 

Consulting • Project Management • Contract Engineering 

FCC Alternative Inspections • Due Diligence Inspections 

Engineering Staff Oversight • Engineering Staff Assistance 

Facility Inventory • Broadcast Equipment Acquisition 

New & Pre-owned Broadcast Equipment Sales 

MI 
MOORETRONIX 

BROADCAST & INDUSTRIAL ELECTRONICS 

Our 7e Year 
Our client list continues to grow. 
Thank you for your confidence 
and equipment purchases. 

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

Mixer News-Mixer products. 

We have replacement Wind Screens and 
Blast Filters for the SM-5B microphone. 

We now have SM-5B hanger hardware 

as shown in the photo. 

o 

Lit o Om 0 0 
See the "News-Update" page at our website. 

Tel: 800-300-0733 Fax: 231-924-7812 

WWW.MOORETRONIX.COM 

TOWER SIGNS 
FCC COMPLIANCE 

STANDARD FCC OR MADE TO ORDER SIGNS 
FCC TOWER REGISTRATION SIGNS 

BEST QUALITY - NO FADING - NO EXTRA COST 

RED GUY WIRE MARKER BALLS 
GUY WIRE PROTECTORS 

BIRD MARKERS COAX TAGS 

antennalD@msn.com 
REQUEST FREE CATALOG 

ANTENNA ID 
PRODUCTS 

antennalD.com 

610-458-8418 

McPherson Radio 
Specializing in pre- owned QEI transmitter products. 

QEI — 6 Month Warranty— QEI 

All equipment tuned and tested on your frequency. 
MRC has a repair facility to meet your broadcast needs, 
for repair of QEI exciters and low power transmitters. 

Other broadcast manufacturer products are welcomed too. 

Bob Brown at 856-232-1625 Fax: 856-232-2075 

Email: mcphersonradio@comcast.net 
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Radio Pipeline 
Bext — Telos/Omnia — Wheatstone 

Wheatstone WheatNET-IP 
Audio Over IP Networking, Routing, Mixing 

WheatNet-IP is the new name for Wheatstone 's 

second-generation audio networking system, with up-

dated features and capabilities. First introduced at last 

year's NAB, there are now hundreds of WheatNet-IP 

units in use, as stand-alone routing and distribution 
systems, and in multi-studio facilities with Wheatstone 

E-series console control surfaces. 

WheatNet-IP access points are called "blades." Three 

1RU hardware blades handle 16 channels of line-level 

audio I/O and logic I/O (GP10). I/O blades are available 

all analog, all AES digital, or half of each. Audio 

presented to the network is available anywhere on the 

network, as a console source or routed to any output. 

Because WheatNet-IP uses Gigabit Ethernet, all sources 

are available everywhere on demand, without concern 

about setting priority of service. 

New this year is the ip88e WheatNet-IP Mic 
Blade: 8 built-in mic preamps with phantom power, 8 

analog output channels, and 12 universal logic (GPI) 

ports. Mic audio is available anywhere in the WheatNet-

IP system. Analog outputs can access any system 

source, and are typically used for studio headphone 

and speaker feeds. 

All blades run silent, no fans, so they can be installed 

in a studio with live mics. 

WheatNet-1P is designed for ease of installation and 

operation;the built-in wizard quickly guides you through 

setup to be operational in minutes. 

WheatNet-PC is software that is installed on auto-

mation and Internet computers, replacing the expensive 

sound card and all of its wiring. A simple NIC card 

connects the computer to the WheatNet-IP network, 

passing 8 stereo channels of audio in and out, plus full 

control. WheatNet-PC is certified by virtually all digital 

delivery and news editing manufacturers. 

Wheatstone 
252-638-7000 • www.wheatstone.com 

PROGRESSIVE 0110EPTS 

Eric Hopp 
eroadcas 

305 South Bart ett Road 
Streamwood, IL 60107 progres@sbcglobal net 
(630)73E-9822 www.progressIve-concepts.com 

New Equipment 

Updates and Modifications 

Industry Information & News 

Bext FB 5000 — 5,000 Watts of 
Power in a Revolutionary Package 

The Bext FB Series, previously available in the 2 kW 
and 3.5 kW power levels, is now available also in the 5 kW 
version, still in the same extremely compact size. 

In just 4 standard rack spaces, Bext provides broadcast-
ers with a remarkably space efficient FM Transmitter solu-
tion: a 5 kW so small and lightweight you can carry it with 
you and install virtually anywhere. Highly energy efficient, 
the FB 5000 will also cut down on your utility bills. 

" 

Like all other FB Series FM Transmitters from Bext, the 
enclosure is a very rock solid stainless steel, and the unit 
offers unsurpassed flexibility, ease of operation and excel-
lent local or remote control through user friendly menus, all 
backed up by the Bext reliability and customer service. 

Main Features: Broadband; fast access to programma-
bility, functions and all readings from front panel via user-
friendly menu display; proportional auto-foldback of output 

power in the event of excessive VSWR; adjustable power 
output from zero to full power with soft-start; automatic 
power control maintaining the output at any pre-set level; 
includes low pass/harmonic filter; modular Architecture, 
internally hot pluggable; enclosure just four rack spaces tall; 
highly energy efficient, remote controllable by traditional 
analog contacts and PC connection via RS 232. 

Bext Inc. 
888-239-8462 • www.bext.com 

Telos and Omnia Join 
Axia in 24/7 Support 

Broadcasting is a 24/7, 365-days-a-year business. And 
now, broadcasters with Telos and Omnia gear can join 
Axia clients and receive 24/7, 365-days-a-year support. 

Since launching 24/7 Support one year ago, Axia 
clients have realized the enormous value this service adds. 
In fact, Michael "Catfish" Dosch, President of Axia Audio, 
is "Surprised to find that no other console companies have 
caught on to the amazing value provided by around-the-
clock technical support." 

Denny Sanders, Managing Director of Telos Systems 
comments: "Service and support are paramount to our 
organization. It was a natural to expand the Axia 24/7 
support model to our Telos and Omnia brands as well." 

"I was very pleased to hear about the inclusion of Telos 
and Omnia in the current Axia 24/7 support system. The 
immediate Axia response history has been most impres-
sive, and to now have the same for Telos and Omnia is most 
gratifying," says Milford "Smitty" Smith, VP,/Radio Engi-
neering, Greater Media, Inc. 

Clients of Telos, Omnia, and Axia can reach the 24-
Hour Support Line at + 1-216-622-0247 

Telos Systems 
216-241-7225 • www.telos-systems.com 

The Radio Guide 
VT-6 AC Voltage Tester 

Perfect pen-shaped design for easy carrying. 
Bright LED & Audio Beeper 

Insulated Tip — Batteries Included 

Keep one at each remote site — in every rack. 

Radio Guide HH0305 
Digital Multimeter 

Compact design with leads and covered case. 
Manual/Auto Ranging • Display Hold • Diode/Continuity 
Keep one in every tool box, remote kit, and transmitter site. 

Only $29.95 for Both 
(includes shipping) 

toeCredit card payments accepted at: 

www.radio-guide.com/products.htm 
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Tool Guide 
A Couple of Very Nice Radios from C. Crane 

by Barry Mishkind 

The C. Crane Company has a reputation for high 
quality radios. Two recent products, the CC Witness and 

the WiFi Internet Radio, continue that tradition. 

THE CC WITNESS 
The CC Witness is a digital MP3 recorder/player that 

is especially attractive to broadcasters because it - unlike 
iPods - has a built-in 
AM/FM radio. It can 

be used for monitoring 
the station at remote 
broadcasts, for record-
ing interviews of spon-

sors or listeners, for 
news gathering/inter-
view needs, or for play-
back of previously re-

corded material. 
With C. Crane's 

reputation for great radios, the tuners do not disappoint. The 
audio is crisp and clean. For FM, the earphones also serve as 

the antenna, although there is also a separate antenna so you 
can listen on the built-in speakers. The AM Radio is, of 
course, a bit more difficult. To help reduce interference from 

the LCD screen, an option turns it off during AM operation. 
A special low-noise AC adapter also helps. 

RECORD, PLAY, UPLOAD 

Recording can be done at rates from 32 kbps to 256 
kbps, separately settable for AM, FM, line in, and micro-
phone. An optional stereo microphone is available. The 

difference is definitely audible at the low end, especially 
on AM stations. The trade-off? At 32 kbps you can get 140 

hours of storage from the internal 2 GB of memory; that 
drops to 17.5 hours at 256 kbps. Of course, the unit accepts 
an external SD memory card up to 16 GB. 

The twin speakers are small, however the audio is 

decent - more than good enough for monitoring a station 
on a remote, for example. However, using the provided 

earphones, the audio is very good. The CC Witness can be 
connected to your computer's USB port, to share files or 
for charging. A cradle is provided. Another neat feature is 

the timer, along with built-in calendar, to permit record-
ings to be set up ahead of time. There is room for 20 timer 

pre-sets. 
Overall, I have enjoyed using the CC Witness and 

between time-shifting radio programs, recording conver-
sations and interviews, and carrying some music with me, 
I find it is a very nice tool for radio folks. 

STREAMING AUDIO 

OK, perhaps a radio that does not get AM or FM 
may not seem "right" to a broadcaster. However, the 

reality is that there are many Internet streams out there 
- one of which might be your own. C. Crane has made 

a table radio that easily brings these resources to your 
home or office. 

The CC WiFi Radio works off of either ethernet or 
802.11b or g signal, so you can place it where you 
need it. The audio can come from the Internet streams 

or any computer on the LAN, after you set it up for 
sharing. While there is only one speaker in the unit, it 
does have stereo outputs to drive an external set of 
speakers. 

This C. Crane unit gives you access to more than 
16,000 Internet 

stations and au-
dio feeds from 

around the world. 
Using the radio 
itself ( with or 

without the re-
mote control) or 
a web interface, 

you can browse 
the list of stations 
or search, select, 

and store your favorites for easier selection among the 
99 possible pre-sets. 

Here is an idea: if you have trouble getting enough 
RF signal at your studios or you want to send different 

feeds around the facility, you can easily set up several 

local streams to feed di fferent CC WiFi Radios. And 
if you want to impress a client at a meeting, play their 

spots or your promotional material right from the 
LAN! 

All in all, these are two more excellent products from 
C. Crane. (Additional info is available at www.ccrane.com) 

Di Playlists 

11>f Newsletters 

Photo Galleries 

el Streaming Arch 

▪ Top 2008 Albums 

• upcomln9 Even'• 

LISTEN LIVE gg 

Volume 

On/Off 

NAB 

FRADIO 
SHOW 

44 

Profit from what's now — and what's next. 

September 23- 25, 2009 
Pennsylvania Convention Center, Philadelphia 
www.nabradioshow.com 
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FiNAL STAgE 
RADIO ROUNDUP 
The Radio Guide Event Register 

Email your dates and info to: radio@rconnectcom 

TAB Trade Show and SBE, 56th Annual Convention 
August 19-20, 2009 
Renaissance Austin hotel — Austin, Texas 
www.tab.org/convention-and-trade-show 

NAB Radio Show 2009 
September 23-25, 2009 
Philadelphia, Pennsylvania 
www.nabradioshow.com 

SBE 22 Broadcast and Technology Expo 
October 6-7, 2009 
Tuning Stone Resort and Casino — Verona, New York 
www.sbe22expo.org 

127th AES Convention 
October 9-12, 2009 
Javits Center — New York 
www.aes.org/events/127/ 

Wisconsin Broadcast Clinic 
October 13-15, 2009 
Madison, Wisconsin 
www.wi-broadcasters.org 

Pittsburgh SBE Chapter 20, 2009 Equipment Expo 
October 19-20. 2009 
Pittsburgh Expomart — Monroeville, Pennsylvania 
www.sbe20.org/expo.html 
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PO WE NAVE A FLASHER FOR YOU! 

For pricing and details on these and other 

innovative products for the broadcaster, 

call us or visit us on the web at: 

En Ineedn 

NO, NOT THAT ONE, THIS ONE! 
THE FIRST PHONE FLASHER, ALERT AND DOOR 

INDICATOR SYSTEMS THAT ARE DESIGNED 

EXCLUSIVELY FOR THE BROADCASTER, 

WITH THE FOLLOWING FEATURES: 

• Distinctive color multiple ultra-brite wide angle L D 
flashers and distinctive audible alerts for both 
phone, alert or door 
• Single line stand-alone units and multi-line systems 
available with up to 12 lines in and up to 5 display 

indicator modules 
• Audible alerts muted by contact closure or logic low 
• Driving voltage output provided for the DME Solid 
State Relay Pack for lighting incandescent lamps 
• Adjustable volume for audible alerts (Off-Low-High) 

www.dmengmeenng.com 
2174 Chandler St. Camarillo, CA 93010 805-987-7881 800-249-0487 

The Preferred Source For Krone 
Punch Blocks, Punch Tools, & Patch Cords In Stock 

CBT Classic On-Air Lights — Barix - Gepco - Henry Engineering 
LEA Surge Protection — Middle Atlantic — Neutrik — OC White Mic Arms 

Optelator — Platinum Tools - Switchcraft - Ward Beck 

....and Much More 

www.SystemsStore.com 

SaleseSystemsStore.com Tel: 407-656-3719 Fax: 407-656-5474 

PETER DAH L transformers 
Now Available from Harbach Electronics 

• 

- • W  ft 

Gam Flee.41/Kftià. TRAPMf 

Magnetics for Broadcast, 
Communications and Ama-
teur. Also rewinding selected 

transformers and chokes 

Harbach Electronics, LLC 
Phone: 419-945-2359 • Email: xfmr@pwdahl.com 

www.pwdahl.com 

Toll- Free: 866-483-4895 
www.mainesource.us 

Best Solution, Best Price www.shopmainesource.com 
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THE BOSS BOSS SAYS YOU\G-OT TEL JULY 27th! 

BUY AN OMNIA 6EX OR 6EXi AND GET A FREE OMNIA ONE! 

CALL YOUR LOCAL OMNIA DEALER TODAY BEFORE YOUR TIME IS UP! 

.. .. .. .. .. • 

• .............. 

mnta 
A Telos Company 

III 11 1111 

OmniaAudio.com 

Omnia, ONE and 6EXi are registered trademarks of TLS Corp. 02009. All Rights Reserved. 

Radio Never Sleeps. Neither do we. We're here for you, anytime, with free round-the-clock, 24/7 technical support. Call + 1-216-622-0247. 


