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SixMix does real radio on your laptop! 
10 inputs, built-in USB, and real radio features! 
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Don't Just Bring Your HD Channel Along for the Ride 
The VORSIS AP-1000 has a completely separate fine grained 

processor dedicated just to HD, so you can tweak your HD 
sound to deal with bit reduced audio while leaving your FM 
sound uncompromised. 

Here's what professionals who've tried the 
AP-1000 have to say: 

"By far the best processor I've ever used." 

"It achieved greater loudness with a smoother 
sound right out of the box." 

"Your GUI is so well designed I didn't even need 
to read the manual to get started." 

"Love the box!!! The sound of the station is vastly 
improved...it's loud, wide and clear" 

REDEFINING Pígital 
Audio Processing 

www.vcrsis.com isalesevorsis.com copyright © 2008 by Wheatstone Corporation 
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Radio Waves 
by Barry Mishkind — Editor 

As April opens, the 2008 NAB Spring Convention is 

just ahead. Many engineers from around the country are 
getting ready to meet, confer and otherwise hob-nob with 
their fellow tech wizards. We hope you have made plans 
to be there. (There are still some cheap "packages" 

available in many markets, airfare and hotel at very 
affordable prices.) 

Some suggest it is not worth the trip for radio engineers 
this year. It will not be a radio year, they say. With Digital 

Conversion for TV nearly upon us, many broadcasting 

companies are putting their money there. In fact, a few 

manufacturers are giving up, saying "radio is not happen-
ing" and cutting their marketing and product development. 

On the other hand, you will find a lot of companies 
are coming to Las Vegas with new and/or improved gear. 
From new transmitter designs to improved automation 
software (and everything in-between), the NAB show is 
where to see products that will make your station — and 

you personally — more effective and efficient. 

A number of these products are showcased in articles 
in this month's Radio Guide, with more to come in the 

months ahead. We will show you what is important, but 
getting to NAB and making contact with the manufactur-
ers, actually touching products and seeing them in ac-

tion, is really worth the effort. 

The bottom line is that you will be more valuable to 
your employer. Not only will you better able to maximize 

your budget, but you will save some money by imple-
menting many of the things learned at the show. Unques-
tionably the information, education, contacts, and ability 
to see products and talk to the manufacturers will make 

you a better broadcaster. 

We hope to see you in Las Vegas. Stop by our booth, 
N8829, and say " Fl i!" And, i f you can make it, do not forget 
our 16th Annual Lunch Gathering on Tuesday at Noon. For 
a map and directions see: www.oldradio.com/nab.htm 

Broadcast Software 
Simian - Radio Automation 

Fully automated or 
live assist play out 
software. 

Suitable for radio 
stations, web casts, 
music-on-hold & retail 
outlets. 

AudioScience 

Sound Cards 

Multi-output, pro-quality 
sound-cards and tuners. 

On-card processing and 
memory for glitch free 
playback & recording. 

Broadcast Software International 
503 E. 11th Avenue 
Eugene, OR 97401 USA 
Direct: 541-338-8588 
Fax: 541-338-8656 
www.bsiusa.com salesebsiusa.com 

Complete PC Systems 

Ready to run, broadcast 
ready or retail play out 
systems. 

Optional music, advert & 
promo scheduling software 
and remote control hard-
ware. 

SkimmerPlus 

Audio Logging 

Advanced radio station or 
call-center logging with 
remote web playback. 

Satisfies and exceeds the 
output logging requirements 
in many countries. 

1-888-274-8721 

www.bsiusa.com 
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Above: Rays broadcasters Andy Freed (left) and Dave 
Wills (right) interview Rays star third base prospect 

Evan Longoria on the "The Hot Stove Radio Show." 

TL-p Larry McCabe, Tampa Bay Rays Senior Director 
of Eroadcosting and Rich Herrera, broadcaster and 
Director of Radio Operations are shown on the field 
ciuring spnng training. 

Put Comrex On The Line. 

41110bilVIVe IIEIW 

Impossible Remote? 
Nah...You've Got ACCESS! 
Tampa Bay Rays' Real-World Super Hero Saves the Day! 

Fans of the Tampa Bay Rays baseball team are intimately familiar with Dave Wills 

and Andy Freed, play-by-play announcers and hosts of "The Hot Stove Radio Show." 

Offering the inside track on all things Rays, the show kicked off its 2008 season with the 

"Countdown to Opening Day" series. While at a remote from a well-known sports bar, 

ACCESS showed its true worth. Two minutes before the broadcast, the ISDN line that 

was supposed to be used for the broadcast failed to connect. Luckily, they had the 

ACCESS running on Wi-Fi provided by the restaurant. The broadcast got on the air and 

was flawless for the entire one hour show. 

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 and 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. 

Contact Comrex today 

and find out how ACCESS 

can help you become a 

Real-World Super Hero — 

wherever you are! 

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 



Nautel Rides the Technology 
Wave into the Future 

— Continued from Page 6 — 

include not only the fundamentals of broadcast transmit-
ter design but also key new technologies such as commu-
nications theory, digital signal processing and data com-
munications. The latest generation of products being 
introduced this year demonstrate this: very simple, robust 
and efficient transmitters that have been enhanced through 
the use of the latest generation digital technology rather 
than be handicapped by it," Hardy said. 

"INSOURCING" 
As the "outsourcing" trend raged in the 1980's and 

'90's, Nautel held a contrarian view, keeping in-house the 

processes necessary in the construction of transmitters, 
such as metal work, painting, cable harness assembly and 
circuit board stuffing. 

This philosophy continues today as Nautel ships in raw 
materials such as sheet aluminum and components and ships 
out completed transmitter systems. Having all these pro-
cesses in-house not only maintains high quality but nurtures 
in-house expertise and allows fast prototyping with the same 
tools and processes that will be used in production. 

Holly Hubley has been involved with building trans-
mitters at Nautel for 23 years. She oversees the light and 
final assembly manufacturing process. "We've looked 
hard at outsourcing for many years and granted, there are 
some areas where it makes sense to go outside such as 
surface mounting and power supplies. But really, to build 
a transmitter that our customers can depend on we need to 
control quality down to the smallest details. 

"Having such a high level of control also lets us be 
fast-moving to introduce new products and models quickly. 
When we do outsource components we tend to favor other 
custom, high-craftsmanship suppliers for the same qual-
ity reasons," Hubley says. 

FROM THE GROUND UP 
I quickly gained an understanding of Nautel's ap-

proach to transmitter manufacturing when my tour began 

via the factory's back door. This path took me past the 
paint shop and the area where they wind their own copper 
coils. After that, I entered the main building where I saw 
massive inventories of heat sink extrusions, metal stock 
and high stacks of sheet aluminum indicating that Nautel 
even builds their own cabinets from scratch. 

Nautel builds its product from the ground up. 

Does it make sense? Absolutely, says Mike Woods, 
Nautel's head of development: "We tried outsourcing 
cabinets many years ago but really weren't happy with the 
results. Our equipment ends up all over the world: in arctic 
areas, hot and humid environments, deserts, and rain 
forests. These products need to be absolutely rust resistant 
and capable ofbeing shipped by every conceivable method 
of transport from air to ship to horse cart." 

Woods says the light, tough aluminum cabinets used 
by Nautel are specifically built for transmitters, not gen-

eral purpose applications. "Building items in-house also 
lets us address the specific serviceability needs of trans-
mitters like doors and access panels," Woods says. 

THE TEAM APPROACH 
Nautel uses a manufacturing cell process to build 

transmitters. "It's the same approach that you'd usually 

associate with the building of a high-end luxury car," 
says Woods. 

"CNC punches, lathes, and mills give us state-of-the-
art fabrication abilities, while hand construction of many 
of the sub-assemblies allows us to pay attention to the fine 
details and produce superior product," he noted. 

Building the sub assemblies and wiring harnesses. 

Woods says that everyone involved in the design, 
production and support of the product is well versed in the 
entire process from idea to product, giving Nautel a clear 
advantage in providing complete solutions to its custom-
ers: "Having the designers work literally next to the 
production facility and customer service means that ex-
pert support is only a few steps away for both internal and 

external customers." 
Nautel's tradition of innovation has carried forward 

over the years. The company holds numerous patents on 
combining and signal correction techniques as well as 
more recent digital synthesis patents. 

(Continued on Page 10) 
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RemoteMix Introducing A Field Mixer That's Outstanding 
In Its...um...Field 

Combining a four-channel field mixer with a four-channel headphone amplifier, a 
phone-line hybrid, a universal PBX handset interface, a wireless phpne interface 
and Bluetooth Wireless Technology to connect to cell phones and portables, the 
RemoteMix 4 is ready to work ¡list about anywhere you are. 

Use it as a phone-line hybrid, culling into your studio talk show hybrid. Use it as 
a front end mixer for your POTS, ISDN or IP codec. Or use it as a combination 
broadcast/IFB mixer. No matte- how you use it, you'll find that it's in incredibly 
versatile mixer. 

Plus... IT SOUNDS GREAT! A soft lim-ter prevents overdriving the phone line 
interfaces, while the mixer XLR output is pre-limiter (full range), weaning you 
have a teed for every need. Boss boost adds a bit of low end before sending 

the signal down the 
phone line to pro-
vide that "how'd 
you get it to scund 
THAT good Dver 
POTS lines" fudge. There are convenient 3.5 mm send and receive lacks for 
recording the show or mixing in your MP3 player. 

The RemoteMix 4 can be powered by batteries or the included AC adapter, so 
you'll never lose a connection - even during a loss in power! 

We think we've done our homework with RemoteMix 4. And it'll be in your hands 
in plenty of time for the fall sports season. 

JK Audio  wvvvv.jkaudio.com 
 111111. 

TOOLS FOR SUCCESSFUL RADIO JK Audio, Inc. Sandwich, IL 60548 USA • Toll Free: 800-552-8346 • Tel: 815-786-2929 • Fax: 815-786-8502 • www.jkaudio.com • info@jkaudio.com 

poviEmAINA 120 

oN oFF 

Travel ready, water tight, brief 
case with molded high density 
foam includes battery, charger, 
room for adapters, and your 
14 or 15 inch notebook. 

PowerAIM 120 
Vector Impedance Analyzer for 
Commercial Broadcast 
Features 

• Can measure all parameters 
of RF measurement at UUT 
and translated to the end of a 
cable, component values, 
and networks. 

Plots can be linear, rotated 
and multiple Smith Charts 

Line lengths, and phase of 
lines and networks 
Calculation tools available 
for simulated lines and phase 
delays. 

Can operate up to 50 volts peak-to-peak of RF overload on the antenna 
system. and it will protect itself if exceeded. 

Calibrates easily, fast, and to NIST standards. Eliminating expensive 
Lab certification. 

Huge software tools to make the job easy and self documenting 

Outputs can be saved, printed, and imported into spreadsheets 

Many more functions for the broadcast professional. 

Kle Ice 
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Manufactured by Arrray Solutions 

Distributed exclusively by Kintrcbnic Labs to the Worldwide Broadcast Market 

Come See Us at Our Booth in the NTA.13 2008 Show! 
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Nautel Rides the Technology 
Wave into the Future 

by Elaine Jones 

— Continued from Page 8 — 

Checking out a finished transmitter. 

TECH SUPPORT 
Even the best products require some service, and 

Nautel has made a commitment to provide the best service 
in the industry. "Support is an area of pride for Nautel. We 
offer telephone customer support 24 hours per day, 7 days 
a week, 365 days a year," says Conlon. 

Replacement parts, modules, and sub-assemblies are 
readily available for shipment world wide. Repairs of 
modules are accomplished with quick turn-around times. 

Module repair and testing. 

On-site commissioning oftransmitters, including com-
plete installation, is available, and extensive training 
programs for customers are also available at the Nautel 
factory or at the customer's facility. Conlon says the 
company is in the process of establishing parts depots in 
strategic locations throughout the world for even speedier 
parts deliveries to customers everywhere. 

In addition to telephone, e-mail and fax support, the 
company recently added "live chat" capabilities on-line. 
One customer who recently used this service commented: 
"This morning I used Nautel's on-line tech support for the 
first time. It worked great, chatted with Nautel support, 
got the information I needed, and they emailed me a 
transcript of our chat. No need to madly scribble down 
various needed information during the conversation." 

Nautel tells me that it is their standard practice to 
include component manufacturer name and part numbers 
in their manuals so that customers can know where to 
source parts cost effectively. 

"That has always seemed like a natural approach to 
us," says Jeff Welton, who last year crossed over from 
support into sales. "Some companies would try to hide 
that kind of info but if we can provide information to our 

customers that may someday help them then that's what 
we'll do." 

CONTINUITY AND FAMILY 
By the way, Welton's shift from one area to another 

is not unique. During my visit, I got the sense that there 
is a great deal of shared knowledge that gets passed 
forward to each generation of designers, manufacturing, 
and support personnel. It seems to be a sense of tradition 
and even of family. 

Employees value the long term commitment that has 
been made for the company's success and that commit-
ment has meant not only job satisfaction, but also job 

security. Conlon says, "When times get lean we've made 
decisions that favor our employees. That's the way you 
would treat family and it's helped us maintain our unique 
culture and continuity." 

The result is each employee shows pride in each step 
of the manufacturing process, and equal pride in helping 
customers get the answers and support they need. 

FROM BROADCAST TO ROCKET SCIENCE 
Around the world there are now over 7,500 Nautel 

transmitters, totaling over 158 Megawatts of RF on line. 
Expanding its AM broadcast transmitter line, Nautel 
recently introduced a line of high power, medium wave 
transmitters for the international market which can oper-
ate at up to 2,000 kW. These transmitters, as with the other 
broadcast transmitters designed by Nautel, come standard 
with built-in HD Radio or DRM capability. 

Nautel's innovations also extend outside the broad-
cast industry. The company recently began collaborating 
with the Ad Astra Rocket Company of Texas to develop 
a high power RF amplifier for space travel applications. 

ewer 

Plasma Source 

Nautel RF antennas and amplifiers are 
being used in rocket engine development. 

The amplifier will be used for plasma generation and 
subsequent acceleration in an electric spacecraft propul-
sion system. Nautel has set up a website relating to rocket 
science should readers wish to learn more: 
www.nautel.com/rocketscience 

LOOKING AHEAD 
Nautel is heading to NAB 2008 with the theme "Ex-

pect More." Marketing manager John Whyte comments: 
"We are a company that is truly committed to radio. We're 
able to roll up our sleeves and just focus on what we do 
best: building innovative but extremely reliable transmit-
ters." As an example, Whyte pointed to the new NX series 
of transmitters to be shown in Las Vegas. 

Whyte likes to point to a particular strength of the 
Nautel approach: "I don't think people realize the size of 
our design team. That means our customers are going to 
see a continuing slate of introductions and innovations. 
We think customers should expect more and we plan to be 
the one company that delivers more." 

The Nautel design team surrounds 
the new NX transmitter. 

"From nautical beacons to rocket science, Nautel's 
long history of innovation has led to some important and 
valuable technological contributions to a number of mar-
kets," says Conlon. "That creative fire has been rekindled 
in the company and is evident in our latest generation of 
products, which will be showcased at NAB '08. Nautel 
will become the ' go to' place for creative product solu-
tions for challenging applications." 

From beeps in the cove to beeps in space, Nautel 
definitely wants to be there. 

Elaine Jones operates a PR agency in Salt Lake City Utah. She 
has been involved in the Radio Broadcast industry for over 30 
years. Contact her at elaine®ejonesprcom 

Riding a Different Kind 
of Wave in Nova Scotia 

By Barry Mishkind 

Taking a trip Nautel's factory brings one to a very 
scenic part of North America: Nova Scotia. From 
Halifax to Peggy's Cove to the Bay of Fundy, there 
is much to see and do, in addition to the fine folks and 
transmitters at Nautel. 

During my visit last year, I mentioned to Nautel's 
John Whyte that I was thinking about visiting the Bay of 
Fundy, site of what is perhaps the largest tidal range in 
the world — over 50 feet. Whyte raised the stakes by 
inviting me on a rafting trip while the tide came in. It 
proved to be interesting, exciting, and wet! 

ON THE SHUBENACADIE 
The Bay of Fundy runs along the north side of 

Nova Scotia. Toward the eastern end, where the 
Shubenacadie River (the longest river in NS) nor-
mally empties into the bay, several river-running 
companies offer guided trips in 16-foot Zodiac rafts 
that follow the tide. 

It is fascinating to see the river bed and much of 
the bay exposed at low tide. While waiting for the 
tidal bore, you can walk around in places that will 
soon be covered by more than 45 feet of water. 

o n Whyte stands in the middl 
of the Schebenacadie River 

The tidal bore comes in virtually as a wall of 
water, from one to ten feet high, depending upon the 
tide's cycle. The rafts pick up on the flow and start 
heading upriver on the leading edge of the tidal bore. 

The force of the tide literally pushes the river 
backwards, creating rapids with crests as high as ten 
feet. Using strong outboard motors, the rafts zip back 
and forth through the rapids, staying with the tidal bore. 

The guide mixed in interesting information on 
the natural wonders that created the bay and its tide, 
the local wildlife, along with the general history of 
the area. 

All in all a beautiful day, but the process did get 
us quite wet. Fortunately, when we got back to the 
base, the company had plenty of hot chocolate for us 
to enjoy, as we reflected on the day's experience! 
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More groundbreaking products. More engineers and 

innovative designs. More customer support. More digital 

solutions. Pushing more limits. 

Come see what more looks Ue at NAB2oo8, booth # N7116 

N EliSHOW Making Digital Radio Work. 
www. nautel.com/expectmore/ 



Tower 
Guide by Ron Crider 

What You Don't Know 
About Your Tower Can Cost You 

Any time you buy something from someone else, a 
critical part ofthe transaction is knowing that what you 
are buying is in good condition — and meets regulatory 
requirements. Accepting the seller's word that every-
thing is "all right" can potentially lead to a costly 
experience, as Ron Crider explains. 

Sometimes you just never give a second thought to 
broadcast towers. Nevertheless, you should have a list 
of questions about any tower you have — and more 
importantly, the answers to those questions. 

For example, for an existing station: Are all those 
towers where the coordinates on file with the FCC say 
they are? 

Or, let us consider new construction: You contract 
to have a new 1,049-foot tower built. When completed 
is it the proper height? Is it where it is supposed to be? 
Does your tower really need lights? Does your new 
tower about to be constructed meet the proper building 
codes and wind load specifications? 

LOCATION, LOCATION, LOCATION 
Sure, we have heard that expression used and over 

used regarding the purchase of real estate. But suppose 
you are the owner or engineer of a station and an FCC 
Field Inspector calls, wanting to know why your tower 
is in the wrong location. 

Perhaps your first reaction is: "Just what is she 
talking about?" Your company may have owned the 
station for years. It was already on the air for 20 years 
prior to that. And to the best of your knowledge, there 
never has been a tower move. 

However, that is exactly what happened to me. In 
2000, we bought a small AM station in Buena Vista, 
Colorado. Then, in 2004, the Field Inspector shows up 
with her little GPS and guess what? "This tower is 2,600 
feet from where the coordinates on file with the FCC 
say it should be located." 

Who would have ever thought to check the coordi-
nates? Wow, did I look like a fool to my partners! They 
asked: "You mean to say you never checked the coor-
dinates of that tower?" 

TRUST, BUT VERIFY 
Well, I believed the closing documents certifying 

everything to be where it was supposed to be was good 
enough. Sorry, Charlie, not good enough. 

After much digging I was able to determine that the 
actual tower location was changed during construction 
to a more suitable building location. The then owners 
said "it was just a small change we didn't think would 
matter." Unfortunately, we are talking about a hal f mi le 
— and we are near an airport! 

The end of the story is that we were required to file 
a complete "Modification of License," as well as sig-
nificant paper work and re-filing with the FAA. Now, 
the FAA re-negotiating could have been a real problem. 
Fortunately in this case it was not. 

The day after this incident I took my trusty GPS to 
every one of our towers (including the STL towers) to 
made sure we were close. As you know, most GPS 
systems are good to an accuracy of about 30 feet. 
Several towers were questionable, so I called in a 
professional surveyor in order to be certain — and sure 
enough, some of those towers were not really dead-on 
as they should have been. 

So here is the deal: If you are not sure about your 
tower location, it is time to get sure. Today is not too 

soon. You may not be inspected with the eagle eye of 
my inspector, but when you go to sell a station, try to be 
correct. Otherwise you may find yoursel f scrambling at 
closing or, worse, leaving money on the table. As ofthat 
day I now check every tower with which I have any 
relationship. It only takes 60 seconds to get the results. 

TALLER MAY NOT BE BETTER 
In the 80's, when I was President of Lodestar 

Tower, I found myself in another serious and poten-
tially very expensive mistake. 

Our company was engaged in the building, owning 
and leasing of tall towers to meet the new FCC 80-90 
Rules for FM stations. One of the tall towers for which 
I was responsible was located in Jacksonville, Florida. 
I was quite proud of myself to have conceptually 
engineered a 20% guy radius, 1,049-foot tower on a 
very small plot of land owned by Metroplex Communi-
cations and one of our tenants. 

Allan Dick of the Allen Dick antenna company in 
England and I created a special FM Panel Antenna to be 
mounted on a cantilevered tower section on the tower 
top, above the last guy layer— it was directional for one 
of the Jacksonville stations, but non-directional for the 
other stations. The great news was that the tower was 
completed on time and within budget — including the 
panel antenna, building, combiner and generators. 

Then came the most embarrassing news of my tower 
career. About six months after the tower was completed 
I received a call from Metroplex and their Washington 
attorney. They informed me that the tower was 50 feet 
too high. Instead of the tower being 1,049 feet, it was 
1,099 feet — and the FAA was demanding that we 
remove the top 50 feet of the tower. 

WHEN YOU HAVE NO FRIENDS 
At first I thought the telephone call was a practical 

joke, since this type of phone call had been used at a 
roast, and the Metroplex guys themselves had been the 
brunt of the joke. 

Unfortunately this was no joke. These guys were not 
happy or friendly. What happened to my nice-guy 
buddies? Well, when it comes to a possible $500,000 
mistake and you are the President of the company that 
made the mistake, as well as the executive overall 
project manager, it was a real big dilemma — as well as 
a potentially big problem for the stations. 

What happened was that no one took into consider-
ation the ground elevation above mean sea level (AMSL) 
where the tower was constructed. It was 50 feet! The 
tower had 1,049 feet of steel and antenna, but should 
have been 1,049 feet AMSL. It was fifty feet too high! 

DODGING THE BULLET 
This should have never happened. Neither the 

Canadian tower fabricators nor the tower crew were 
keenly aware of the stringent FAA and FCC require-
ments. I should have been aware of the problem and 
caught it early on. 

You can be sure that never happened again with me 
in charge. I went over all the new towers plans we built 
with a fine tooth comb, as well as having surveyors on 
the job more than any of the other companies like ours 
in the industry. 

What happens now? Ask the FAA to raise their 
minimums? Well that was a start. You can imagine their 
first response. 

Finally we were able to convince the FAA this was 
not an intentional mistake and that just cutting off the 
top 50 feet — although not impossible — was a huge 
problem, since the antenna occupied the top 50 feet. 
This was an expensive process to solve with many 
meetings, lots of consultants, lawyers and experts. 

Fortunately the government really does try to work 
with you when approached in a gentle, humble way. In 
the end, the FAA raised the aviation minimums, and we 
had the stations all re-file with the FCC to reflect their 
new height. Here was another lesson learned: Even if 
you are just the station engineer and you contracted the 
project — always be vigilant. Even the most obvious 
sometimes gets over looked. 

THE NEED FOR APPROVAL 
My last assignment as President and co-owner of 

Global American Broadcasting in Longmont, Colo-
rado was to increase the power on a 10 kW Longmont 
station on 1060. The goal: to get the station to 50 kW 
and find a new tower site that we could get FAA, FCC 
and County approvals. This tower was to be located 
near a new suburban up-scale neighborhood, so it 
needed to present the least possible visual impact. 
I started by finding a local consulting company that 

was headed by a lady that had recently written the new 
tower regulations for Weld County. This gal knew all 
the hot spots, the ins and outs, what to apply for, and 
how to go about it in the county we wanted to build. 

First, she wanted to see our FAA permit, the "Deter-
mination of No Hazard," so I immediately applied for 
one. The real estate! tentatively selected was more than 
five miles from any airport and more than two miles 
from any major power line or highway system. 

TRYING TO KEEP A LOW PROFILE 
I applied for 199 feet as I did not want to deal with 

lighting of any kind— not because I am opposed to tower 
lights. I have been to many public hearings regarding 
towers — and lights were often a major issue. Without 
the lighting system, I believed we could overcome at 
least one hurdle early on. 
I also chose a free-standing 199-foot monopole as 

the proposed structure. A quarter-wave on 1060 would 
have been 232 feet, but I felt the sacrifice of the 
efficiency was worth it, considering there were almost 
no options. 

So, here is what it took: designing a less efficient 
tower system, spending 40% more for the shorter tower 
than a normal guyed, series feed structure and installing 
a 5-wire skirt system. 

MONKEY WRENCH 
Our consulting engineer suggested a two-step 

application process for the location change. First, 
the move and a power increase to 30 kW. Once that 
was approved and licensed, we would apply for the 
full 50 kW using measurements. Perhaps this could 
have been accomplished in one step, but we fol-
lowed his conservative advice. 

The FAA came back with their "Determination of 
No Hazard" (DONH), with one little hitch — a require-
ment for a "medium intensity strobe light" on the 
tower top. Where did this come from? I was under the 
impression that a tower under 200 feet, more than five 
miles from any airport or major highway, would get us 
home free, with no light. 

By this time I had already presented my case to the 
county. Based on our renderings and assurance that 
we would receive FAA approval — without lights — 
and an FCC CP, they conditionally granted a special 
exception to move ahead. 

Meanwhile the new tower site was surveyed and 
staked. I purchased a pivot section of property and 
entered into a long-term lease for additional adjacent 
land for part of the ground system. The condition of 
the additional land was that the ground system was to 
be buried 18 inches below ground level, so the land 
owners could farm it. 

(Continued on Page 14) 
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Operations 
Guide by Gary Cavell 

Successfully Adding a Tenant on an AM Tower 

"Vertical real estate," as radio towers might be 
called, can provide a tidy income for the tower's 
owner. Of course, it is not always as simple as just 
"hanging something up there"— especially when an 
AM tower is involved. Gary Cavell offers some sage 
advice and tips for those who might be considering a 
new "profit center" for the company. 
A question was raised on one of the engineering 

mailing lists recently about complications that could 
be encountered if a station owner decides to rent tower 
space on their AM tower to a non-broadcaster. This 
non-broadcaster may be a cellular telephone company, 
but other "land mobile" entities, such as local govern-
ment and commercial interests are also candidates for 
renting an AM station's "vertical real estate." 

Having been in the consulting business for more 
years than I would care to remember, I have seen many 
of these proposals and have advised both sides in not 
only the negotiations but also the initial implementa-
tion. On occasion, I have also been called in to help sort 
things out when things "seemed to be going badly." 
Fortunately, most arrangements work out just fine 
providing the station owner had a nice, stable stream of 
extra income. 

However, I am afraid some do become true horror 
stories. As with any relationship involving financial 
interests, there are some cautions that should be re-
viewed well before a deal is signed. 

MORE THAN A HANDSHAKE 
First, a properly executed, balancedcontract, which 

spells out responsibilities and remedies for all parties 
is a real necessity. A simple handshake is not enough. 

Everyone's responsibilities should be clearly spelled 
out so that a non-technical third party (judge or jury) 
could understand the intent. For instance, if the tenant 
causes your station harm (and define what this means — 
like off-air time, shifted parameters, FCC filing events), 
then it should be clear that they are on the hook for the 
costs of resolution — and within a specified time frame. 

You should also think about whether you want to 
ensure that the lease is transferable, in case the station 
is sold, and whether you want the obligation of the 
tenant to be transferable, should they be sold or merged. 

INVOLVE COMPETENT ADVISORS 
Furthermore, these contracts should not be signed 

until an experienced communications lawyer has re-
viewed the document, as well as a local lawyer conver-
sant in your state's laws. 

Finally, the station owner really needs a technical 
person's input. In particular, the lease should have a 
technical review before the lease is signed, either from 
the station engineer or some other AM-savvy technical 
person (such as your consulting engineer). 

Unfortunately, all this advance caution and dili-
gence cost money. We all have witnessed the "save 
money no matter how much it costs" mentality— and all 
too often we techie types are blown off as being "nega-
tive" or "getting in the way" of a "great deal." But it is 
far cheaper to spend a few bucks up front than to wish 
you had done so when things go sour. 

The problem is that it is always after the fact that 
complications seem to become apparent and the "money 
making opportunity" becomes a serious headache — or 
even a money loser. And then you hear: "why didn't you 
warn me?" It is enough to make an engineer grumble. 

12 STEPS TO SUCCESS 
While anticipating every possible problem and 

contingency is impossible for anyone (that is why you 
need two lawyers and an engineer, as well as the owner/ 

manager to review everything), here is a list of key 
issues that require careful thought and attention. Suc-
cess or failure may hinge on any of them. 

I. Pay attention to the details. Any proposed 
lease should specifically address the number of trans-
mitters, number of antennas, and number of coax 
runs, as well as the height (aperture range) being 
leased on the tower. 
I have seen companies negotiate "just one antenna" 

on a tower, only to have multiple transmitters plumbed 
into a multiplexer. Why is it a big deal? Because it is a 
matter of leaving money on the table. If you negotiate 
a deal to install one antenna on the tower, and the tenant 
multiplexes a boatload of transmitters, putting 10 pounds 
of stuff in a 5 pound bag, your boss might feel cheated. 

Your vertical real estate has worth, so thoughtfully 
charge for it! Think about a per-transmitter/per-an-
tenna or feed line/per-foot arrangement, if possible. 

2. Zoning. Even though you have an existing use 
permit, some jurisdictions have zoning laws that 
might prohibit adding things to your tower. The 
station and tenant should check this out and secure all 
proper permits. 

Also, be watchful for anything that can trigger an 
electrical inspection in your building. Most broad-
cast equipment and installations do not pass inspec-
tion because, among other things, broadcast gear 
does not have a UL label! But that is fodder for 
another discussion. 

3. Be on site. While careful advance planning and 
attention to detail is required, having an experienced 
AM radio engineer on site during all the installation 
festivities is essential. Many of these deals get into 
trouble early on because a station engineer is not 
available at the site when the cell company does their 
installation, or the manager/owner will not back the 
engineer up if he/she sees a developing problem and is 
trying to get the installers to do things properly. 

Sure, you do not want to make the tenant angry, but 
bad installations are much harder— and far more expen-
sive — to fix after the fact! 

4. Do not give away the electricity or floor space. 
As pointed out above, some folks will make one asser-
tion as to their usage — and then install a ton of 
equipment in your transmitter room, eating up floor 
space, cooling load, and electricity. 

One tower owner "threw in" the electrical costs, 
trying to be nice. Then a dozen transmitters were 
installed (since the lease was silent in this regard) and 
— you guessed it — the utility bill ran more than the 
lease payment. Furthermore, get a separate power 
company meter for the tenants; they need to pay for 
their own power. 

5. Access can be (or will become) an issue. 
a) It is my personal opinion that you should not let 

anyone on the tower(s) when hot, even with a few 
Watts. This also goes for towers where you have a skirt 
feed ( folded monopole/folded unipole) or a slant wire 
(shunt) feed. 

b) The issues include RF burns, RF exposure, and 
consequential downstream liability if someone decides 
that the 10 Watts (or whatever) of power you had 
feeding the tower while they worked on it caused them 
some illness or problem years later. Cold towers are 
essential to shield you and the station from liability. I 
know I am being overly cautious here, but it is much 
safer to err on the side of caution. 

c) The cell system will want access to the tower for 
any number of reasons (to change/add/decommission/ 
maintain their coax lines and antennas). When they do 
so, you will have to be off the air (or operate at reduced 
power if you do not feel like sticking to the above 

cautions). Of course they want to work during daytime 
hours — and the work could take hours. 

Is this something management would tolerate given 
the format, spot load, programming or sponsor contract 
requirements? Cover this clearly in the lease! 

d) There should be a clause in the lease that access 
is only permitted with advance coordination and 
permission. Otherwise some guy will run out to your 
site, try to climb the tower not knowing it is hot, and 

get burned. 
Or they could come out unannounced and shut 

down your transmitter in the middle of your prime time, 
without any foreknowledge or permission. Do not think 

you are safe because your transmitter is in a separate 
locked building. Battery jumper cables across the tower 
base do a great job of "cooling off" a tower. 

e) You really need to have a written "Site Policy" 

regarding RF exposure. The FCC wants this and your 
lawyer will want it, too. Basically, the document should 
state that access to the tower is limited and coordinated, 
and that none of the signatories or their agents/employ-
ees will enter into RF hot area or climb/contact the 
tower or its associated components without mutual 
notification and adhering to the safety measures adopted 
within the agreement, etc. 

f) Section 73.49 of the FCC Rules requires that the 
antenna base(s) be enclosed by a protective fence. I 
have seen stations fined for violating this Rule while 
the fence was breached for the construction effort 
(being left unattended compounded things). More 
logistics, but it is a perfect example of why you need 
to be there when all this is going on. 

6. Do not forget about RFL Your RF may get into 
their gear and, although less likely, their RF can get into 
yours, especially the STL. Make sure the contract ad-
dresses mitigation of any interference to one another — 
and who pays for what. You may also want a provision 
for giving/receiving due notice of an issue and a drop-
dead schedule for resolution; perhaps even consider 
writing in a third-party engineering arbitrator clause. 

7. Grounding issues. 
a) I f the tenant's grounding practices are not proper, 

then your equipment grounding will become primary. 
Every piece of gear (both theirs and yours) should be at 
the same ground reference point. 

In worst case instances, I have seen the radio station's 
equipment placed across a difference in potential (dur-
ing lightning strikes) which made the transmitter or 
equipment rack gear act as a big alternative path for the 
discharge. Cleaning up the grounding situation solved 
the problem. Advance planning and mutual agreement 
in this area is critical. 

b) If they plan on putting their own equipment 
shelter at your site, where will it be placed? There is a 
real possibility that they could damage a portion of the 
ground system. Furthermore, their grounding systems 
should be tied into the stations radial ground system. 
(Several publications illustrate how to properly "ring" 
a building and tie the station and building grounds 
together, to ensure that the station ground has continu-
ity beyond the new enclosure.) 

c) Delivery vehicles, trucks, etc driving over the 
ground system can be an issue. It is easier than you 
think to tear up your station's ground. Establish some 
basic rules beforehand about what can be driven, and 
where. If they need a crane or heavy truck to deliver 
their equipment enclosure — be there and watch care-
fully. Be prepared to confront the driver who has only 
one mission in mind. 

d) How are their transmission lines getting to the 
tower? Do they want to trench their lines? Will they 
"fly" the cables to the tower? Will they be using poles/ 
trestles with an ice bridge? All this has the potential 
to impact or tear up the station's ground system. 
Again, proper grounding and bonding techniques must 
be followed. 

e) It is essential that their antenna system(s) and 
coax line(s) be electrically bonded to the tower using 
grounding kits, at tenth-wavelength intervals — and 
especially where the lines depart the tower to travel to 
their building. Otherwise, you are setting yourself up 
for all kinds of troubles. 

(Continued on Page 26) 
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Tower 
by Ron Crider 

— Continued from Page 12 — 

CHECK AGAIN! 
Remember: always 

will pay off every time. 
The tower location had been surveyed and staked 

for construction. However several months passed 
prior to actual construction getting under way. So 
when the tower crew arrived to commence the founda-
tion construction, I had the fortuitous idea to order a 
verification of survey. 

It was good that I did because the 
tower center stake had been moved al-
most 150 feet from its original location, 
the one specified on our FCC applica-
tion. Once the site location was cor-
rected, the foundation was installed at 
the proper spot. Then tower and skirt 
system were erected in one day with the 
assistance of a crane. 

double check everything. It 

MORE THINGS TO CHECK 
Another excellent idea is make sure 

that you check for buried wires or pipes 
when digging. During the ground system 
installation the trencher cut a major three-
phase, 440 feeder cable to our landlord's 
pivot watering system. To say the least, 
he was not a happy farmer. 

There would be no cable splicing for 
this farmer; he required us to replace the 
entire 600-foot run. Even though the 
ground system was contracted, the con-
tractor did not have proper insurance to 
cover this type of problem. Whoops! 
There went the budget! 

As with other items that should be on 
a checklist, always carefully check the 
fine print on a contractor's insurance 
documents. Since this job went to the 
lowest bidder, I basically was back to 
square one. Had I hired the company I 
originally wanted, I suspect this may 
have never happened. There just never 
seems to be a savings when you really 
think you were a good negotiator. 

The project slowed down to an al-
most dead stop due to winter snow and 
mud. It took forever to get the primary 
440 power pulled into the building from 
the road. 

SOLVING THE 
COUNTY PROBLEM 

Meanwhile, we still had the lighting 

issue. The bad news arrived: The County 
said "great job but no Certificate of Oc-
cupancy would be granted unless that 
light goes away!" Tension was building. 

Everyone wanted the project done — 
and done now — regardless of the prob-
lems. Even my business partner, a preacher. 
threatened to take over the project him-
self. I knew going back to the Seattle 
FAA office would get me nowhere, as I 
already had that conversation. They were 
firm, "the light was staying." Talk about 
pressure; this entire site, building and 
tower were instantly rendered totally use-
less unless I was able to make that strobe 
light go away. I needed a little good luck 

Then, I remembered an aviation consultant I had 

used in Florida with great success: John Allen. I called 
only to find out he had passed away, but was greeted by 

a gal who had taken over for John and was totally 
sympathetic to my cause. Finally, someone seemed to 
be on my side. 

She decided to take a different tack and petition the 
Dallas FAA office for the removal of the light require-
ment. Hurray, they came through and the light was 
removed. The station finally got on the air at 30 kW, 
with a great signal. 

Another lesson learned: you do not always have to 
use the same FAA office that issued the original DONH. 

AND UP TO 50 KW 

The final chapter was the last step: the power 
increase from 30 to 50 kW. The reason we wanted the 
full 50 was to provide us with a stronger signal in the 

Denver metro area, 30 miles from our tower site, to 

better penetrate buildings and overcome the city noise 

level. Off we went to make the measurements. 
Plan one was to measure our station operating at 30 kW. 

Wow! The field measurements showed the ground con-
ductivity was much better than we anticipated based on the 

FCC ground conductivity charts. This was great news for 
the signal but bad news for our power increase to 50 kW. 

Fortunately, we had a backup plan, which called for 
us to measure the station with which we potentially 

would be causing interference. That worked with room 
to spare! The application was filed and approved with 
a transmitter power output level of 52 kW to compen-
sate for the reduced tower height. 

From these examples, you can see why I cannot 
stress too much how important it is to check, check — 

and check again — every detail of a project. 

Ron Crider has been active in all phases of broadcasting for 
over 50 years. Now at Vero Beach, FL, Ron can be reached at 
criderron@aoLcom His website is at www.roncrider.com 
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Nobody knows what the future holds. 
(But there's a reason our logo is a crystal ball.) 

Comdial Executech° PBX phone, ca. 1996. Comdial was one of the leading 

PBX companies in both sales and technology, with a million-square-foot 

assembly facility and over $7,000,000 in reported earnings. Comdial 

continued with traditional PBX tech and declining sales until filing for 

Chapter 11 bankruptcy protection in 2005, when all assets were acquired 

by Vertical Communications, a VolP company.' 

Axia Element broadcast console, ca. 2008. Founded in 2003, Axia is a 

division of lelos Systems, worldwide leaders in broadcast audio equipment. 

Axia was launched with the mission of bringing proven technology from 

the computer world - switched Ethernet, audio routing via IP, distributed 

network architecture - to radio. Using open standards and bulletproof 

Cisco routing technology, nearly 1000 Axia consoles have been built in just 

years, making Axia the fastest-growing console brand in radio. 

Cisco 7970 IP Phone, ca. 2006. Founded in 1984 as a manufacturer of 

multi-protocol routers, Cisco began, in 1998, to promote VolP technology 

to Fortune 500 companies as a more cost-efficient, feature-rich alternative 

to PBX phone systems. In just 10 years,VolP effectively killed the traditional 

PBX; VolP revenue is projected to reach $48 billion by the end of 2010! 

Cisco annual revenue reached $35 billion in 2007. 3 

Generic TOM console, ca. 200x. Some radio consoles and routing systems 

are still based on Time-Division Multiplexing, developed in 1962. TDM was 

once the basis of most (if not all) digital PBX telephone systems. Consoles 

and routers based on TDM employ centralized "card cages" that require all 

inputs and outputs to be wired to a single location. Like traditional PBXs, 

TDMs typically rely on closed, proprietary code, and cannot be easily or 

economically changed or expanded when new operating criteria arise. 
\  

Santayana famously noted "Those who cannot learn from history are doomed to repeat it." Some people change when they 

feel the heat; others when they see the light. With that in mind, a quick comparison of telecom and broadcast technology 

reveals some common trends that broadcasters are finding hard to ignore. 

Nearly 1000 Axia studios are installed around the world — more are added every week. And while our clients probably don't 

think too much about the technology inside our consoles, they know they won't have to worry about it in the future. 

AxiaAudio.com 
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Digital  
Guide 

Audio Over IP - Part 2 
Last time I introduced the Barix codec to you as the 

"Swiss Army Knife" of IP audio. In this article we will 
show how to set them up for use as an STL or point-to-
point Hi-Fi link. 

BUILDING BLOCKS 
The two units most popular for audio-over-IP usage 

are the Instreamer 100 and the Exstreamer 100. Other 
models include the Exstreamer 200 (which has a built-
in 25-Watt per channel audio amplifier) and the Exstreamer 
Digital, which adds a coaxial digital output to the 
analog outputs. 

Since there has to be a static (non-changing) IP 
address on at least one end of a basic point-to-point IP 
line, the static Internet or LAN IP address is usually 
placed on the send end. This way, the Exstreamers can 

"tune" to the Instreamer using its IP address. 

CONFIGURING THE INSTREAMER 

Configuring the Instreamer is much easier if you use 
the built-in software and the "Sonic IP" feature, which 
announces the default IP address to you. 

Start by plugging the Instreamer into your DHCP 
network or router, plug in a pair of headphones, and 
power up. Use the announced address in the web browser 
of a computer connected to the same network and you 
will see the Instreamees web configuration screen. 

Click on the configuration button on the left side 
just under the picture. The network settings screen will 
appear. 

SETTINGS 
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The Barix configuration panel. 

This is where you put in the static IP address infor-

mation, but do not do anything here, yet. The zeros in the 
windows are there to tell the unit to find a dynamic IP 
address. 

Next, click on the STREAMING link. This is where 
the streaming protocols are selected, except for one 
setting. The area we need is in the middle of the page. 

STREAMING SETTINGS 
First, set the "Streaming Mode" (second item from 

the top) drop down box to "send always." Then, where 
it says: "Radio Path," you can put the name you want 
to give your stream. Many stations use their call signs 
here. The default name is /xstream. You must have a 
forward slash (/) before the name, but it is perfectly 
okay to leave the default as it is: (/xstream). 

Next we set up the streaming protocols. There are 
eight boxes to enter these, but you should change the 
drop down in boxes 4-8 to "Not Used. This is done so 
we will not waste upload bandwidth. Next, change the 
drop down box for #1 to "BRTP," and put the port 
number 4040 into the port box. Leave zeros in the IP 
boxes. Boxes 2 and 3 are set to "Internet Radio" with 
no IP or port numbers. Finally, click on the "Apply" 
button at the bottom of the page. The unit will reset and 
return to this page, with all your settings saved. 

(Barix Real Time Protocol (BRTP) is recommended 
for an STL or other point-to-point link. This protocol offers 
several advantages over HTTP or RIP streaming — specifi-
cally more reliable streaming, a bit lower latency and the 
ability to stream to multiple locations simultaneously.) 

by Dana Puopolo 

AUDIO SETTINGS 
As we move to the audio settings, things get some-

what subjective. 
There are several perceptual, bit-rate reduced proto-

cols: G.711 (telephone quality), MPEG 1 layer 3 (MP3) 
or MPEG layer 2 (Do not confuse this with MPEG 1, layer 
2 or MP2). In addition to the protocol selection, there are 

also several sampling rates and quality levels. These 
settings affect both the audio quality sent and the upload 
streaming bandwidth required. 

As of this writing, the best quality/bandwidth tradeoff 
is MPEG-2, the protocol also used for DVD and satel-
lite TV audio. Click on the AUDIO link at the top of the 
screen to access the audio settings. 

LEVEL AND QUALITY 
Set the input source: either analog "line" (Left and 

Right RCA jacks), "optical" digital, or consumer level 
"coax" S/P DIF. Take care, consumer level runs at a 
lower level than pro coax S/P DIF. If you select "co-
axial" with a pro level source, the audio will be very 
distorted. For our generic set up purposes, select "Line." 

Channel mode is self-explanatory; mono will use 
less (slightly more then half) bandwidth per a given 
stream then stereo. Encoding and frequency should be 
set according to what you want — for our purposes (a 
better than FM and near CD quality stereo stream, 
suitable for use as a high quality STL) we are going to 
use "MPEG-2 /24 kHz." For the quality level, we need 
a setting of "5" for the quality we want. This equates to 
a bandwidth requirement of about 80 kbps per stream 
sent out. 

The AID amplifier gain is basically a transmit level 
control for the analog input; leave it on "-3 " unless your 
input audio is very low — I will show you how I check the 
audio levels in a moment. 
• Leave MP3 Frame CRC on "Disable." 
• MP3 Bitreservoir mode must be set to "Kept 

Empty" when using the BRTP protocol. 
• If running L/R stereo, leave MP3 Channel Mode 

Extension setting on "Enable," otherwise set it to 
"Disable" Stereo Encoding (Although this is not a 
documented feature, these units have good enough 
separation to run a separate mono audio feed on each 
channel, but if you want to use the unit in this mode, then 
this setting must be set to "Disable"). 
• Leave M P3 Copyright protection as "Enabled." 
• Leave Stream type as "Copy." 
• Leave MP3 emphasis set to "None." 

SETTING SECURITY 

To set a password on the Instreamer, click the 
Apply button at the bottom; the unit will reboot. After 
rebootings, click on SECURITY at the top-right of the 
page. The security page will open. For simplicity's 

sake, I suggest you use the same password in all the 
following positions: Save Configuration, View Con-
figuration, and Control/Command. 

Click the Apply button. The unit will reboot and ask 

you for a username and password. There is no username 
— put the password you just used into the password line 
and click OK. 

FINAL SETTINGS 
The last thing we need to do is set the static IP 

address for the unit. Click on the Network link. We 
have seen this screen before. 

All that is necessary to do is put in the unit's static 
IP address, Netmask, and Gateway — information that 
should have been provided by your network administra-
tor or Internet Service Provider (ISP). Put in your 
password, click Apply and you are done. (Remember, 

you will no longer be able to see the Instreamees 
configuration screens with the original IP address, be-

cause you have changed it. You need to put its static IP 
address into your browser.) 

One more thing — if you have been given a static 
LAN IP address from your Network Administrator for 

the Instreamer, make sure he has opened port 4040 in 
the firewall. If this is not done, the stream will not be 
available outside your studio! 

EXTREAMER 

Fortunately, setting up the Exstreamer is not nearly 
as hard, though a firmware update is probably necessary 
(only www.datanab.com ships the units with the firm-
ware we are going to be using — and then only upon 
request). 

First, we need to download and unzip the Barix 
Streaming Client Firmware here: www.barix.com/RG 
Unzip this file to your desktop or other place. There will 
be one main folder (streaming_client_updatekit) with 
several sub-folders folders inside this main one. 

The file we are looking for is called Compound. It is 
a .bin file (Compound.bin), located in the Update_Rescue 
sub-folder. Plug the Exstreamer ( 100, 200 digital) into 
a DHCP enabled network (just like you did with the 

Instreamer above). Plug in headphones to the unit and 
power it up; it will read you its IP address. Put this 

address into your web browser and you will see the 
Exstreamer's configuration page. 

EXTREAMER SETUP 
• Click on the Config.link at the top center of the 

page. The configuration screen will open. 
• Click on the Update link in the center of the page. 

The Exstreamer will reboot and go into Bootloader 
mode. 
• Click the Browse button and browse to the 

Compound.bin file 
• Then click the Upload button. Do not touch 

anything during this update process! 
• Once the update is done, a screen will come on 

telling you to unplug power supply from the Exstreamer 
to reboot it. Do so now. 
• The unit will reboot and a message will come on 

that says: "Click here to reload the main page." Click on 
the word "here" and the Streaming Client Firmware 
Configuration page will load. 

Once the new firmware is installed, configuring the 
unit is as simple as going to the STREAMING section 
and putting the proper URL into line 1. Type the 
following in: "BRTP://(static IP address of 
Instreamer):4040." (If we assume the static IP address 
of the Instreamer is 123.456.789.10, the address would 
look like this: BRTP://123.456.789.10:4040 

Click on the Apply button at the bottom of the page. 
You are done configuring the Exstreamer. 

MAKING IT PLAY 
I usually set Instreamer levels with Winamp 

(www.winamp.com). Click on the sine wave in the left 
top corner. Move down to the Play tab and then the URL 
sub-tab. A window will open. Put the following into the 
window: HTTP://(static IP address of Instreamer:80/ 
(stream name) 

Again, if using the address above, things would look 
like: http://123.456.789.10:80/xstream 

Winamp will then open and begin playing the stream 
after a short buffering time. You set the level by looking 
at the bar graph in the Winamp screen. It is fairly 
obvious when a band is clippng. If you click on the sine 
wave, then the options tab, there is a setting that says 
"Double Size." Using this will make the Winamp graphic 
twice as large. I find this handy for reading levels. If you 
click on the bargraph, it will also toggle to an oscillo-
scope like-screen — another way to set levels. 

Next time we will go over some of the special features 
these units have. Until then, or for more background 

reading, try the following link: www.barix.com/RG In 
the meantime, have fun with your Barix units. 

Dana Puopolo is a long-time radio and television 
engineer who recently has taken on North American 
Technical Support for Barix. Contact him at 
dana@barix.corn 
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LBA Technology is your proven, worldwide supplier of HD ready 

AM antenna systems. Our array of RF products includes 

directional antenna systems, diplexers and triplexers, ATU's, and 

components for every power level. LBA systems are designed and 

custom fabricated to your distinct requirements. 

We put our 40 years of AM RF experience into helping you reach 

farther and sound better! See what we can do for you at 

www.LBAGroup.com or call us at 252-757-0279. 



Radio Guide by Scott Fybush 

Hall of Achievement 
Recognizing those who have made real contributions to the broadcast profession. 

famee goeed 
Helping Keep Oregon Broadcasters On the Air 

One does not have to be a national figure to have 
a major impact on one 's fellow broadcasters. As we 
shall see, James Boyd's reputation has made him the 
"go-to" choice for many broadcasters in the North-
west. Scott Fybush profiles this dedicated broad-
caster with over forty years experience. 

Bend, Oregon is a long way from just about any-
where. It is nearly four hours to Portland, the nearest big 
city. And ifit seems 
like a small town 
today, with some 
80,000 people, it 
was truly a small 
town when James 
Boyd was growing 
up there in the fif-
ties and sixties. 

"When I gradu-
ated high school, 
it was only about 

11,000 people," 
recalls Boyd, pro-
prietor of Boyd 
Broadcast Techni-
cal Services and James Boyd 

Radio Guide's latest inductee into the Hall of Achieve-
ment. Back then, even in a small town, it was easy for 
a young boy to develop an interest in radio. 

AN EARLY START 

Boyd remembers, "I started messing around with 
electronics when I was eight or nine years old. I had two 
uncles who were radio guys and two cousins who 
worked at Tektronix up in Portland. I remember visit-
ing a radio station one ofmy uncles built when I was five 
years old. I can remember it like it was yesterday — and 
today I take care of that place," Boyd says. 

But while Boyd knew as early as junior high 
school that he wanted to follow his uncles into the 
radio business, it was a long road that led from a youth 
in Bend to a contract engineering practice that does 
business all over the West. 

THE WINDING ROAD TO RADIO 

Boyd's first paying jobs were in the newspaper 
business, working as a carrier and distribution super-
visor for the Bend Bulletin. While the Bulletin had 

partial ownership of a radio station, KGRL(AM), 
Boyd's first radio job was across town at KBND(AM), 
a competing station. It only lasted for about a year 
when a draft notice from Uncle Sam sent Boyd across 
the Pacific to Vietnam. 

He spent a year in South Vietnam as a Broadcast 
Specialist in the U.S. Army, recording interviews 
with soldiers to be sent back to their hometown 

stations and pulling occasional airshifts on a satellite 
station of the American Forces Vietnam Network. 
Returning to the U.S. in 1967, Boyd finished out his 

Army career at Fort Benning, Georgia, working part-
time at WRBL in nearby Columbus, Georgia until he 
was honorably discharged in 1969. 

Retuning home to Oregon, Boyd worked first for 

KBND and then for Capps Broadcast Group, which 
had bought KGRL. In October 1969, he moved to 
Capps' station in Pendleton, Oregon, KTIX(AM). 

COMBO JOCK TO CORPORATE CHIEF 
"Those were fun days," Boyd says. "I enjoyed 

those times. I was the program director, chief 

engineer, news director, did the news in the morn-
ing and then pulled a midday airshift plus some 
production." 

Boyd's career soon began to turn toward engi-
neering. By the mid-seventies, he was Corporate 
Chief Engineer for Capps, responsible for seven 
stations in six markets and supervising five other 
full-time engineers. 

After a decade with Capps, Boyd relocated to 
Portland in 1984, spending a year as Chief Engineer 

of public radio station KBPS. He returned to Capps in 
1986, this time based in Portland at KMJK(FM) and 
KVAN(AM), but with responsibility for the company's 
other stations as well. 

BUILDING AN INDEPENDENT BUSINESS 

When the Portland stations were sold to Fairmont 
Communications in 1989, Boyd came along as 
Chief Engineer, but he was already thinking about 
going to work for himself. "You started to see the 

writing on the wall, with consolidation and all 
that," he said. 

After another year back with KBPS as chief engi-
neer, Boyd finally took the leap, founding Boyd 

Broadcast Technical Services in October 1991. Over 
more than 16 years in business as a contract engineer, 
Boyd has built a loyal following among other engi-
neers and managers in the region. 

"He can do everything — literally — and does," said 
Kent Randles, engineer at Entercom's Portland sta-
tions. "He's got an amazing amount oftest equipment. 
We always make fun of him for his truck because he's 

like the hermit crab that carries everything with him 
on his back." 

The Boyd Broadcast Technical Services truck is 
fully stocked, ready to tackle virtually anything a 
station might need handled. 

For Entercom, Boyd handles all the transmitter 
work at the company's multiple AM and FM sites in 
the Portland market. That includes the market's first 

FM HD Radio installation, at KGON(FM), as well as 
another HD FM installation now underway at 
KWJJ(FM). "James is an old dog who likes to learn 
new tricks well," says Gary Hilliard, Entercom's 
director of engineering for the Portland market. "As a 

contract engineer, he still has this pride of ownership 
for the stations he contracts with." 

MULTIFACTED SERVICES 

In addition to contract work for Entercom, CBS 
Radio, and smaller stations scattered across the re-
gion, Boyd is a regional contract engineer for Harris 
Corp., traveling widely across the West to handle 
service calls and installations for the company. He 
also serves as an Alternative FCC Inspector for radio 
stations in Oregon, and as site manager for two major 
multiple-user tower sites in Portland, the Sylvan (KOIN-
TV) and Skyline (KG W-TV) towers. 

"One of the things that makes my job so terrific is 
that it's so varied," Boyd said. 

He has also worked with consulting engineering 
firms Hatfield and Dawson and DuTreil, Lundin & 
Rackley on a project to evaluate public radio stations' 

AM transmitter facilities for suitability for HD Radio 
conversion. "The most interesting (of all my work) is 
the HD stuff, and I've done a lot of that," he said. 

Boyd's long-term outlook for HD Radio is opti-

mistic. "I'm still doing a lot of installs," he said. "I'm 
concerned about AM, but not discouraged. The FM 
system is here to stay." 

GIVING SOMETHING BACK 

In addition to his hands-on engineering work, 
Boyd is active with the Oregon Association of Broad-
casters, serving on the association's Board of Direc-
tors, and implementing a scholarship program that 
supports training for young people interested in broad-
cast engineering. 

In what passes for his spare time, Boyd also serves 

as a volunteer firefighter. "It's amazing, the parallels 
between being an engineer and a volunteer fireman," 
he says. 

At 61, Boyd says he expects to keep going for 
many years to come. "I don't have any desire to quit. 
If I won the lottery, I'd still work. I like what I do, 
and I'm not going to stop. Where else can you play 
all day?" 

Radio Guide welcomes your suggestions for hon-
oring broadcasters who have built a reputation not 
only for excellence and dedication to their radio 

careers, but for their desire to help others with their 
knowledge and experience. Honorees may be station 

engineers, group engineers, manufacturers, consult-
ants, etc. Let us know who really helped you make 
your career successful. Email your comments to: 
Editor@radio-guide.corn 

While Radio Guide is pleased to acknowl-
edge the contributions to the industry of people 
such as James Boyd, we are not alone. 

It is gratifying to hear the many comments 
from readers who are also happy to see attention 

and honor given to folks whose careers have 
benefited us all in one way or another. 

However, we also feel that while naming the 
individual or giving them a plaque or certificate 

is nice, we should do more. And so, with the kind 
help from some broadcast industry manufactur-
ers and other companies, it gives us pleasure to 
announce that each person honored in our Hall of 
Achievement will receive a number of gifts, 
giving some tangible evidence of how we feel 

about those whose concern is to exhibit technical 
excellence in all they do. 

For example, Kevin Webb from Tieline Tech-

nology plans to give each of our awardees a DVD 
copy Empire of the Air. Other gifts already have 

been offered by Kintronics Labs, RCS, Shively 
Labs, Nautel Ltd., and Comrex. In future updates 

we will tell you more about these gifts and the 
companies that provide them. We welcome any 
others who would like to participate. Just send us 
a note or give us a call. 

Nevertheless, the focus will stay on the hon-
orees and their stories. We just thought you 
would like to know that there is more to the Hall 
of Achievement than the article and a handshake. 
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www.broadcastwarehouse.com 

888 866 1671 

Supplying an extensive range of audio and broadcast products 

from top manufacturers at great prices, delivered direct from the US 

DSPXtreme 
AUDIO PROCESSOR 

Putting the 
fun back into 

audio processing 

Instreamer 100 / Extreamer 100 

The Barix Instreamer and Exstreamer 100 are versatile network audio over IP devices 
offering a variety of applications.They enables users to create flexible, cost-effective 
distributed audio systems using standard IP technology. 

The Exstreamer plays MP3 (soon also G.711 & PCM) audio files from PC or web server 
(http) as well as legacy digital and analog sources (using the 
Barix Instreamer) and streams from sources like Shoutcast, 
Icecast ( Internet radio) or RTP servers (Instreamer). 

Used in pairs, both the Instreamer 100 and Exstreamer 100 are 
needed for a complete solution. 
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low cost '-
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great sound 

great price 

lnstreamer 

$495.00 
Exstreamer 

$245.00 

Simple to use rackmount unit that provides a cost effective solution for radio stations who wish to 
use the Radio Data System. Set-up is simplified through the intuitive user interface which allows 
all the basic ROS parameters to be controlled with four buttons. 

RDS1 RDS Encoder 

no 
computer 
required 

our price $ 530.00 

The encoder is able to transmit basic ROS information such as the program 
service name(PS). Program indentification(PI) and program type (PTY). 

Decoder information and music/speech 
flag are also supported. 

Flipjack 700 
Cellular Mixer Interface 

low price 
Four Channel Mixer. Each input channel has 
switch selectable mic or line level input, 
Each mixer input has balanced XLR 
connector and 1/4" 
unbalanced input for w-• 
stereo or mono source. çq,14 

TX600 - FM Transmitter 

The TX600 is a lightweight and 
efficient rack-mountable FM Transmitter designed for low-power 
FM Broadcasters. It has a graphical LCD controller on the front panel 
for easy control of power and monitoring of system variables.The 
Frequency is adjustable from 87.5 to 108 MHz via the front panel or 
internally (which disables front panel) ensuring no unauthorised 
frequency changes. Full remote control & monitoring 

is possible via a PC 

our price $4700.00 

peoC «DM All options and settings are controlled 
 le- from the front panel lcd display. 

Unlike other RDS encoders this unit does not 
require a PC ta setup or operate. 

Edirol R-09 
24 bit wave/MP3 recorder 
The R-09 is a serious, top-quality professional 
recorder, Capture source material at a 
crystal-clean 24-bit resolution with your choice 
of 44.1 or 48kHz sample 'ates. You can record and 
play back in MP3 format as well (up to 320kbps). 
Once recorded, your files can be monitored 
through the R-09's headphone jack and/or exported 
to a computer via USB. 

low price 

Audio Logger Pro 

- WE DESIOR 511 ,41,Lnd« 

Audio Logger Pro uses your PC and sound card to record 
audio continously 24/7. Unlike VHS, DA.% open-reel or 
other tape-based audio loggers, Audio Logger Pro makes it easy to 
locate any day, hour, minute and second instantly with it's built ,n 

playback client.You can easily store 42 days 
on a 
standard 
hard drive, 
and up to 
365 days 
by 
utilizing 
today's 
largest 
hard 
drives and 
/ or RAID 
arrays. 

our price 5395.00 

download 
today 

THe DSPXtreme features two colour screens, one of 
which is touch sensitive.This allows you to navigate, 
setup and control it with a touch of your finger. 
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The DSPXtreme is available in four versions FM, AM, CD, HD. 
The DSPXtreme-FM includes the world class stereo encoder found in the 
DSPX & DSPXtra. It has dual output paths, allowing HD and FM services to 
be processed simultaneously without compromise. 

Simulcasting of FM and HD services is not a problem using the diversity 
delay feature. 

With 6-Bands of audio limiting, distortion controlled clipping and 
look-ahead limiting you will have everything you need to create 
your own distinct sound for broadcasting or audio production. 

Remote configuration & monitoring is simple with numerous 
 __.) connectivity options. 

. A flexible 'flash' upgradeable 

JA 
means that as we 

make enhancements and add 
features you can download them 
from our website. 

our price $9995.00 

Band Scanner 
FM Band Spectrum Analyzer and RDS Decoder 

A simple, low cost scanning receiver for 
FM measurement & market analysis 

Every 

radio station 

NEEDS 

one!! 

The Band Scanner Pro 
can be used to 
evaluate FM 
broadcast band 
congestion and to 
log station 
identification 

parameters.The "Band 

Scanner Pro" can measure RF 
level, MPX deviation, Left & Right Audio 

levels, ROS and Pilot injection levels. 

The system is powered by the USB port of any Windows PC. 
Supplied free of charge Windows software sweeps the receiver 

across the FM band, logging every carrier and generating a 

spectrum display of carrier level vs. frequency. It then analyzes each 

carrier and creates a station list. 

Stations with an ROS presence are further refined to show all the 

radio data groups being transmitted. Its interface is like a portable 
radio: It may be tuned manually through the receiver screen or by 
double-clicking a point on the spectrum plot or an entry on the 

station list. 
Spectrum plots 

may be saved as 
jpg or bmp 

The RDS data 
error level is 
graphed in a 

separate window 
on the receiver 
screen.The 
program can be 
monitored with 
headphones 
plugged into a 
standard 1/8" 
jack. 
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by J.S. Sellmeyer, P.E. 

A New Tool For AM Network Measurements 
Within the past year new instrumentation for mak-

ing RF impedance measurements in the broadcast 
range has become available at modest cost. In this 
article, we take a look at the PowerAIM 120 from 
Array Solutions of Sunnyvale, Texas. 

VECTOR IMPEDANCE ANALYZER 
The PowerAIM 120 is a single port vector imped-

ance analyzer. It has a useful frequency range from 
100 kilohertz to 120 megahertz making it an excellent 
tool for AM and FM transmission line and network 
measurements. The relatively high immunity to in-

coming RF energy makes it possible to make accurate, 
reliable measurements in areas where other nearby 
broadcast stations are operating. 

The instrument can make measurements on a broad-
cast antenna with an RF voltage up to 25 Volts peak 
at its terminals. This is roughly equivalent to a 1.5 
Volt/meter field for a 190 degree tower, a level well 

beyond the range of the GR-916, 1606 and Delta OIB 
series RF Bridges when used with the Potomac Instru-
ments or Delta Electronics frequency synthesizers 
and detectors. 

The instrument is used with a companion laptop 
computer. Both may be operated on battery power. 
The instrument weighs less than one pound! 

SOFTWARE CORE 

The "brains" of the instrument are contained in 
the software used with the laptop to extract vector 
quantities representing the voltage across the mea-
surement port and the current into the port. The 
magnitudes and angles of the two quantities are 
manipulated mathematically in the associated com-
puter to extract the impedance and associated angle 
of the measured impedance. 

From this information several parameters may be 
calculated and displayed graphically as a function of 
frequency or in the form of a Smith Chart. Among the 
parameters are: series resistance and reactance, paral-
lel equivalent impedance and its associated angle, 
VSWR, reflection coefficient, and return loss. All or 
any combination of the parameters may be displayed 
on the graphical presentations. 

Multiple, user-selected markers are available for 

storage and retrieval of spot frequency data. This data 
may be exported to spreadsheet files for use in reports 
and analytical work. 

DISPLAY OPTIONS 
The data may be displayed in Smith Chart form 

along with the marker data. A second Smith chart is 
available for visualization of the load orientation at any 
specified rotation angle. This is a very useful feature for 
evaluating adjustment of antenna coupling networks 

when preparing a system for digital transmission. 
The sum of the transmitter output network delay 

and the transmission line delay between the network 
input and the transmitter output may be added to-
gether and used for the rotation value of the second 
Smith Chart. The second chart will then display the 
orientation of the system at the RF Power Amplifier 
terminals within the transmitter. 

It is possible to zoom in on the plotted area of the 
data by factors up to 5:1 for clarity. Reviewing the 
marker data for this orientation will immediately 
confirm the orientation and symmetry of the load 
presented to the RF power amplifier. This is a very 
nice feature to have when working under pressure in 
the middle of the night! 

ANTENNA SYSTEM 
IMPEDANCE MEASUREMENTS 

For IBOC digital transmission, symmetry and low 
VSWR are required at the radio frequency amplifier 
output terminals within the transmitter to support the 
digital transmission system. This is also desirable for 
conventional AM transmission as it assures maximum 
sideband energy with minimum distortion in the trans-
mitted waveform. 

In most cases, the property may not be directly 
measured, but may be readily modeled using the 
transmitter manufacturer's stated phase shift across 
the RF output network in the transmitter. The stated 
phase shift may be entered into the software and the 
resulting impedance orientation, VSWR and symme-
try may be readily displayed. 

Figure 1 is a block diagram of a transmission 

system operating on 1040 kilohertz. The system uses 
a 134 feet long transmission line with a propagation 
velocity of 88 percent, resulting in a phase delay of 58 
degrees at the operating frequency. 
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ANTENNA SYSTEM 

Figure 1 

The transmitter used in these tests is a BE AM-1A 
having a phase shift in its output network of 210 degrees. 
Thus the total phase shift from the RF power amplifier 
output to the antenna coupler input is -268 degrees. 

PLOTTING THE RESULTS 

Figure 2 is a plot of the impedance and VSWR 
versus frequency of the input to the antenna coupler 

for a +/- 20 kilohertz sweep about the operating 
frequency. The resistance is very nearly flat across the 
passband, having been adjusted to be so with rela-
tively low reactance in the antenna coupler design. 
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Figure 2 

The resistance is shown as a solid orange curve. 
Reactance is plotted as a lime-green curve (very 
nearly a straight line). The VSWR curve is plotted as 
a solid red line. The dashed line appearing above the 

VSWR curve is the recommended limiting VSWR of 
1.40:1. The numbered dashed red vertical lines are 
the seven markers at five kilohertz intervals. 

Figure 3 is a Smith chart plot of the graphical data 
from Figure 2. 

Figure 3 

The presentation has been zoomed-in by a factor 
of 5 for clarity. The markers are shown each five 
kilohertz and the maximum VSWR of 1.4:1 is shown 
as a green circle. It can be readily seen that all 
sideband frequencies are well within the maximum 
limit of 1.4:1. 

Figure 4 shows the table of data at the marker 
frequencies in terms of resistance, reactance and 
VSWR. The parallel equivalent impedance and angle 
are also shown. 

02-20-2000 11:21k43 Save I Recall I Print I Exit  

Marker Freq SWR SWR_Ftatle Rs Xs Zmag Theta 

[ 11 1.025 1.2318 
1 21 1.030 1.1400 
1 31 1.035 1.0686 
1 41 1.040 1.0075 
[ 51 1.045 1.0786 
[ 61 1.050 1.1593 
n 1.055 1.2417 

1.0000 ( 1: 7) 
1.0091 ( 2: 6) 
1.0093 ( 3: 5) 

49.01 
49.25 
49.47 
49.75 
49.95 
50.17 
50.43 

-10.29 
-6.85 
-3.26 
0.28 
3.78 
7.41 
10.88 

50.08 
49.72 
49.57 
49.75 
50.09 
50.71 
51.59 

-11.06 
-7.91 
-3.77 
0.32 
4.33 
0.40 
12.10 

Figure 4 

OPTIMIZING FOR IBOC 

The IBOC digital system requires excellent sym-
metry and low VSWR at the radio frequency power 
amplifier terminals within the transmitter. The sym-
metry is readily expressed as a ratio of the VSWR of 
the sideband pairs. 
A ratio of 1.035 is the recommended maximum 

value within +/-5 kilohertz of the carrier frequency 
and is desirable for the entire passband. As noted in 
the chart, the worst case deviation is less than 1.01 for 
the entire sweep. This is the result of proper design of 
the antenna coupling network. 

For proper operation of the system we must now 
rotate the values obtained at this point to present the 

proper load to the RF PA output terminals. The total 
required phase shift may be readily determined by 
rotating the Smith Chart by the specified phase shift 
value of the transmitter output network and viewing 
the resultant display. 

121 221 321 « MO 

Figure 5 

Those experienced with the Smith Chart will readily 
see that an additional fifty to sixty degrees of delay is 
required to place the final curve squarely on the 
parallel resonance circle in the R-X plane. Figure 5 

illustrates this orientation. It should be present at the 
transmitter output terminals. 

(Continued on Page 22) 
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ThE New 5iconir-S Voice R'Ernote Control 

rfSoftware, Inc. 

67; T7; T7; T7117; Tre  T7..  

ThE EircuifWrrIcFs Sicon-13 VOICF RFT770tE Control 

Use our pre-recorded voice responses or record your own! 

8 channels of metering, status and control (expandable to 16) 
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 Function scheduler, auto-logging & alarm reporting included. 

Introducing the Sicon-8, a revolutionary transmitter site controller 

with custom voice recording technology or perfectly natural 

sounding dial-up or radio link control. All of the I/O, including 
8 channels of relays, are included on the main board so there is 

no need to buy anything else. All metering, status and control 
connecions are on depluggable screw terminals. An expander 
chassis, the SX-8, adds eight channels of metering, status & 

control tc an existing Sidon-8 for a maximum of 16 channels. 
Designed to be contmolled from any dial-up telephone, an 

auto-answer cell phone or from its serial port, the Sicon-8 

gives you the control options tha: you need. A free, Windows 

program, the Sioomtroiter, gives you ful access to all of the 
Sicon-8's programming and control funclipns. Basic logging 

functions are included. Live Internet interfacing is 
accomplished with an inexpensive accessory. Visit us online at 
www.circuitwerkes.com for complete info on the Sicon-8. 

REMote 13roadcast Solutions 
ICJ 1.1 t VV r Ice s 

A4 ic -re I —  

/.. 11A/IVIIIC flplit 1410311M141,MS. 

po r er— Zse., 

• 

MicTFI Mic/Linc to TElEphonE InterfacE 

Outputs & Inputs for telephone handset, cellular phone 

or balanced line level at up to + 10dBm. 

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

High quality, user-switchable, internal limiter 

prevents clipping. 

External power input with silent, auto-switching 

battery backup. 

Individual gain controls for send, receive and 

headphones levels. 

Crcu tVVErkes. Inc. - 2805 NW 6th Street, Gaine5ville, Florida 32609. USA. 352-335-6555 

UnattFndFd Dial-Up Etroadcasts with Me: DR-10 

D The DR-10 is a Dial-Up remote control with balanced, telephone 
audio input & output that can control many automation systems 
or your audio conso.e for unattended remote broadcasts. 

D Our SilencerTM option removes control tones from the audio path. 

D Use ti-.e DPDT relays to insert the phone audio directly into the 
program path when necessary, especially for emergencies. 

TEITap F'ocket-Sized Manual TElEphonr CouplEr 

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

D Send or receive -.elephcne audio. 

Compact size & ow cost makes the —elTap a great addition to 

your remote kit tor maim or backup capabilities. 

Discover more online at 

vvww.círcultwerkes.corn   

riSoftwa re has the engineering tools you want and money saving features that you'll love! 

r)Investigator is a tool for analyzing FCC spacing, FCC contours & much more! Population data, 

LULC data, terrain data, Longley-Rice models, Topo! maps & drive test data can all be displayed in 

rfInvestigator. It offers a host of advanced features, many of which are not found in similar 

programs or are offered as expensive additions, like a terrain profile tool and our antenna design 
tool that can automatically calculate your antenna pattern for you. Add our DB-Builder program 

and never buy another FCC database! Ever! 

Although rfInvestigator offers sophisticated features, the user interface is intuitive & simple to 
use. rflnvestigator's power makes it useful to the experienced engineer while its easy-to-use 

menus make it friendly for station and group owners. Need AM Tools? Call Us! 
Visit us at www.rfsoftware.conn or call us at 352-367-1700 for info on our AM & FM tools! 

innovative engineering tools 
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A New Tool For AM Network Measurements 

03-03-2000 16:4058 

aaa Marker Data Is Rotated by 50 deg 

Marker Freq SWR 

11 1.025 1.2373 
7] 1.010 1.1511 
31 1.035 1.0731 
41 1.040 1.0566 
51 1.045 1.0760 
61 1.050 1.1541 
7] 1.055 1.2411 

SWR_Ratio Rs Xs Zmag Theta 

1.0030(1:7) 
1.0026 ( 2: 6) 
1.0020 ( 3: 5) 

41.09 3.52 41.24 4.90 
4199 2.59 44.07 317 
46.98 1.55 4/.01 1.89 
50.05 -0.04 50.05 .0.04 
511? -2.02 5116 2.18 
56.03 -4.54 56.21 -4.63 
50.79 -7A1 59.28 -7.37 

Figure 6 

The marker data shuv, n in Figure 6 should be 
obtained at this point with an RF bridge, or the plot 
may be verified by simply moving the PowerAIM 120 
to the transmitter output terminals and viewing the 
resultant Smith Chart and marker data package. 

From this point, an additional 210 degrees of 
rotation will result in the Smith Chart display of 
Figure 7. 

Figure 7 

This display has a total phase shift from the an-
tenna coupler input of 258 degrees. It has nearly 
perfect symmetry about the resistance axis and very 

nearly equal and opposite reactances in the sideband 
pairs as shown in the marker chart of Figure 8. 

03-03-2000 16:41:05 

*114 Marker Data is Rotated by 7611 deg sow 

Marker Freq 

1] 1.025 
2] 1.030 
31 1.035 
41 1.040 
5] 1.045 
6] 1.050 
7] 1.055 

SWR SWR_Ratio Rs Xs 

123/3 1.0030(1:7) 47.83 10.11 
1.1511 1.0026( 7:6) 48.92 6.81 
1.0731 1.0028 ( 3: 5) 49.76 3.49 
1.0566 49.99 -D06 
1.0760 49.75 -159 

1.1541 48.95 -6.97 
1.2411 47.68 - 10.21 

Zinag Theta 

48. 
49.39 
49.89 
49.99 
49.80 
49.44 
48.76 

11.94 
7.93 
4.01 
-0.07 
-4.13 
-8.11 
-12.09 

Figure 8 

This system should perform very well with the 
IBOC system. 

TRANSMISSION LINE MEASUREMENTS 
Installation and adjustment of directional antenna 

systems require accurate knowledge of the character-
istics of the Antenna Monitoring System. One of the 
critical elements of the system is knowledge of the 
characteristics of the transmission lines which carry 
the information obtained from the current sampling 
apparatus to the antenna monitor. Both the electrical 
length and the impedance of the line are needed for 
proper adjustment of the system. 

The PowerAIM 120 may be used to obtain these 
measurements quickly and accurately. When the ap-
proximate length of the line is known, a sweep of the 
first pair of open circuit resonant frequencies may be 
calculated. When the length is unknown, a "scattershot" 
may be made by starting at the lowest frequency ofthe 

instrument ( 100 kilohertz) and sweeping to a couple 
of Megahertz. The sweep may be refined based on the 
resulting plot. 

Figure 9 shows a graphical presentation of the 
input impedance of a length of 3/8-inch low density 
foam transmission line commonly used for sampling 
systems in directional antenna systems. It shows the 
first three quarter-wave open circuit frequencies. 

Figure 9 

The markers numbered 1 and 4 are located at 
these points as shown on the Smith Chart plot of 

Figure 10, where markers 1 and 4 may be seen on the 
resistance line near the short circuit point. Markers 2 
and 3 are located +/- 45 degrees from this point with 
marker 3 being midway between the first open circuit 
resonance point and the second short circuit reso-
nance point. 

SWRret 1 40 

To = 50 0 
free = 0_342 
Realinammal - 
Insacs(Canimat-
Rs = 236.611 
Xs = -300_1102 
Rn = 619.019 
Xp = -486.920 

0 635 
-0.170 

2X 3X 4X 5X 

Lamp = 1185_71 Mg 

Figure 10 

Figure 11 is the marker data tabulation for this 
Smith Chart. The frequencies where the reactance is 
very low (close to zero) allow the electrical and 
physical lengths of the line to be calculated. The 
markers for the frequency pair 45 electrical degrees 
from the resonance point show the measured imped-
ance of the line, in this case very near the specified 
impedance of 50 ohms. 

03-01-2000 10:59:07 

eMarker Freq SWR 

Se 1 Recall 1 Print I  hdt ; 

SWR_Ratlo Rs Xs Zmag Theta 

(II 0.170 14.0988 1.5404 ( 1: 4) 
21 0248 102589 1.1957 ( 2: 3) 
31 0.417 122663 
1 41 0500 9.1529 

3.55 
9.77 
0.13 
5.47 

-0.01 
49.65 
-49.53 
-0.21 

3.55 -0.21 
50.60 78.07 
50.19 -00.68 
5.47 -2.20 

Figure 11 

DESIGNED FOR MOM MODELING 

There is presently a Rulemaking proposal before 
the Federal Communications Commission seeking to 
simplify the initial adjustment of directional antenna 
systems by use of Method of Moments modeling of 
the array. 

One of the proposed requirements for implemen-
tation of this procedure is an accurate characteriza-
tion of the antenna monitoring system, particularly 
with regard to the sampling system installation. 

The proposal also requires periodic recertifica-

tion of the sampling system. As part of the proposed 
commissioning and periodic recertification, measure-
ments of the sample lines, both the electrical lengths 
and impedance of the lines, would be required. 

As we have seen, the PowerAIM 120 is well-
suited to perform such measurements. 

More information on the PowerA1M 120 can be found at: 

http://wwwarraysolutions.com/Products/poweraim_120.him 

Jack Sellmeyer has been designing, constructing 
and maintaining broadcast equipment and stations 
for five decades. Jack can be contacted at 
jack@sellmeyereng.corn 
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1.818.840.6749 

It's not just wha 
but who delivers 

Ask us about our turn-key studio 
engineering solutions, . ncluding 

furniture and installation. 

mb illesq 

eltqWà1 

..;4F #1110 

www.sasaudio.com éi 

As a broadcaster, you make a serious investment 
to get (and keep!) your programming on air. But 
often the real value of the broadcasting compon-
ents and software in your station are measured 
by more than price and features alone. 

Sometimes the true benefits are found in the 
quality, integrity and experience of the people who 
bring them to you. 

SAS has been serving, supporting 
and supplying innovation to broad-
casting for 20 years. And in that 
time our evolving technologies have 
consistently led the industry. 

Why? Simple. We listen to our customers. 
Solve problems. Invent new ideas. 

From digital routers to console control surfaces, 
from intercommunications to systems integration. 
SAS provides comprehensive and competitive 
broadcast engineering solutions that are intelligent, 
reliable and expandable for broadcasters large 
and small. 

How can we help you? 

Call us. Well deliver the goods. 

SIERRA 
AUTOMATED 
SYSTEMS 

20 years of listening. 20 years of innovation. 

Look who's talking now. 
ABC Air America Bonneville Clear Channel CBS Disney ESPN Moody 
NPR Pamal Radio One Spanish Broadcasting System Westwood One 
And more than too° major market and smaller radio staions and broadcasters across 
the country and abroad depend on the expertise of SAS. Shouldn't you? 



Operations 
Guide by Gary Cavell 

Successfully Adding a Tenant on an AM Tower 
"Vertical real estate," as radio towers might be 

called, can provide a tidy income for the tower's 
owner. Of course, it is not always as simple as just 
"hanging something up there"— especially when an 
AM tower is involved. Gary Cavell offers some sage 
advice and tips for those who might be considering a 
new "profit center" for the company. 
A question was raised on one of the engineering 

mailing lists recently about complications that could 
be encountered if a station owner decides to rent tower 
space on their AM tower to a non-broadcaster. This 
non-broadcaster may be a cellular telephone company, 
but other "land mobile" entities, such as local govern-
ment and commercial interests are also candidates for 
renting an AM station's "vertical real estate." 

Having been in the consulting business for more 
years than I would care to remember, I have seen many 
of these proposals and have advised both sides in not 
only the negotiations but also the initial implementa-
tion. On occasion, I have also been called in to help sort 
things out when things "seemed to be going badly." 
Fortunately, most arrangements work out just fine 
providing the station owner had a nice, stable stream of 
extra income. 

However, I am afraid some do become true horror 
stories. As with any relationship involving financial 
interests, there are some cautions that should be re-
viewed well before a deal is signed. 

MORE THAN A HANDSHAKE 
First, a properly executed, balancedcontract, which 

spells out responsibilities and remedies for all parties 
is a real necessity. A simple handshake is not enough. 

Everyone's responsibilities should be clearly spelled 
out so that a non-technical third party (judge or jury) 
could understand the intent. For instance, if the tenant 
causes your station harm (and define what this means — 
like off-air time, shifted parameters, FCC filing events), 
then it should be clear that they are on the hook for the 
costs of resolution — and within a specified time frame. 

You should also think about whether you want to 
ensure that the lease is transferable, in case the station 
is sold, and whether you want the obligation of the 
tenant to be transferable, should they be sold or merged. 

INVOLVE COMPETENT ADVISORS 

Furthermore, these contracts should not be signed 
until an experienced communications lawyer has re-
viewed the document, as well as a local lawyer conver-
sant in your state's laws. 

Finally, the station owner really needs a technical 
person's input. In particular, the lease should have a 
technical review before the lease is signed, either from 
the station engineer or some other AM-savvy technical 
person (such as your consulting engineer). 

Unfortunately, all this advance caution and dili-
gence cost money. We all have witnessed the "save 
money no matter how much it costs" mentality — and all 
too often we techie types are blown off as being "nega-
tive" or "getting in the way" of a "great deal." But it is 
far cheaper to spend a few bucks up front than to wish 
you had done so when things go sour. 

The problem is that it is always after the fact that 
complications seem to become apparent and the "money 
making opportunity" becomes a serious headache — or 
even a money loser. And then you hear: "why didn't you 
warn me?" It is enough to make an engineer grumble. 

12 STEPS TO SUCCESS 
While anticipating every possible problem and 

contingency is impossible for anyone (that is why you 
need two lawyers and an engineer, as well as the owner/ 

manager to review everything), here is a list of key 
issues that require careful thought and attention. Suc-
cess or failure may hinge on any of them. 

1. Pay attention to the details. Any proposed 
lease should specifically address the number of trans-
mitters, number of antennas, and number of coax 
runs, as well as the height (aperture range) being 
leased on the tower. 
I have seen companies negotiate "just one antenna" 

on a tower, only to have multiple transmitters plumbed 
into a multiplexer. Why is it a big deal? Because it is a 
matter of leaving money on the table. If you negotiate 
a deal to install one antenna on the tower, and the tenant 
multiplexes a boatload of transmitters, putting 10 pounds 
of stuff in a 5 pound bag, your boss might feel cheated. 

Your vertical real estate has worth, so thoughtfully 
charge for it! Think about a per-transmitter/per-an-
tenna or feed line/per-foot arrangement, if possible. 

2. Zoning. Even though you have an existing use 
permit, some jurisdictions have zoning laws that 
might prohibit adding things to your tower. The 
station and tenant should check this out and secure all 
proper permits. 

Also, be watchful for anything that can trigger an 
electrical inspection in your building. Most broad-
cast equipment and installations do not pass inspec-
tion because, among other things, broadcast gear 
does not have a UL label! But that is fodder for 
another discussion. 

3. Be on site. While careful advance planning and 
attention to detail is required, having an experienced 
AM radio engineer on site during all the installation 
festivities is essential. Many of these deals get into 
trouble early on because a station engineer is not 
available at the site when the cell company does their 
installation, or the manager/owner will not back the 
engineer up if he/she sees a developing problem and is 
trying to get the installers to do things properly. 

Sure, you do not want to make the tenant angry, but 
bad installations are much harder — and far more expen-
sive — to fix after the fact! 

4. Do not give away the electricity or floor space. 
As pointed out above, some folks will make one asser-
tion as to their usage — and then install a ton of 
equipment in your transmitter room, eating up floor 
space, cooling load, and electricity. 

One tower owner "threw in" the electrical costs, 
trying to be nice. Then a dozen transmitters were 
installed (since the lease was silent in this regard) and 
— you guessed it — the utility bill ran more than the 
lease payment. Furthermore, get a separate power 
company meter for the tenants; they need to pay for 
their own power. 

5. Access can be (or will become) an issue. 
a) It is my personal opinion that you should not let 

anyone on the tower(s) when hot, even with a few 
Watts. This also goes for towers where you have a skirt 
feed (folded monopole/folded unipole) or a slant wire 
(shunt) feed. 

b) The issues include RF burns, RF exposure, and 
consequential downstream liability if someone decides 
that the 10 Watts (or whatever) of power you had 
feeding the tower while they worked on it caused them 
some illness or problem years later. Cold towers are 
essential to shield you and the station from liability. I 
know I am being overly cautious here, but it is much 
safer to err on the side of caution. 

c) The cell system will want access to the tower for 
any number of reasons (to change/add/decommission/ 
maintain their coax lines and antennas). When they do 
so, you will have to be off the air (or operate at reduced 
power if you do not feel like sticking to the above 

cautions). Of course they want to work during daytime 
hours — and the work could take hours. 

Is this something management would tolerate given 
the format, spot load, programming or sponsor contract 
requirements? Cover this clearly in the lease! 

d) There should be a clause in the lease that access 
is only permitted with advance coordination and 
permission. Otherwise some guy will run out to your 
site, try to climb the tower not knowing it is hot, and 
get burned. 

Or they could come out unannounced and shut 
down your transmitter in the middle of your prime time, 
without any foreknowledge or permission. Do not think 
you are safe because your transmitter is in a separate 
locked building. Battery jumper cables across the tower 
base do a great job of "cooling off' a tower. 

e) You really need to have a written "Site Policy" 
regarding RF exposure. The FCC wants this and your 
lawyer will want it, too. Basically, the document should 
state that access to the tower is limited and coordinated, 
and that none of the signatories or their agents/employ-
ees will enter into RF hot area or climb/contact the 
tower or its associated components without mutual 
notification and adhering to the safety measures adopted 
within the agreement, etc. 

f) Section 73.49 of the FCC Rules requires that the 
antenna base(s) be enclosed by a protective fence. I 
have seen stations fined for violating this Rule while 
the fence was breached for the construction effort 
(being left unattended compounded things). More 
logistics, but it is a perfect example of why you need 
to be there when all this is going on. 

6. Do not forget about RFL Your RF may get into 
their gear and, although less likely, their RF can get into 
yours, especially the SIL. Make sure the contract ad-
dresses mitigation of any interference to one another — 
and who pays for what. You may also want a provision 
for giving/receiving due notice of an issue and a drop-
dead schedule for resolution; perhaps even consider 
writing in a third-party engineering arbitrator clause. 

7. Grounding issues. 
a) If the tenant's grounding practices are not proper, 

then your equipment grounding will become primary. 
Every piece of gear (both theirs and yours) should be at 
the same ground reference point. 

In worst case instances, I have seen the radio station's 
equipment placed across a difference in potential (dur-
ing lightning strikes) which made the transmitter or 
equipment rack gear act as a big alternative path for the 
discharge. Cleaning up the grounding situation solved 
the problem. Advance planning and mutual agreement 
in this area is critical. 

b) If they plan on putting their own equipment 
shelter at your site, where will it be placed? There is a 
real possibility that they could damage a portion of the 
ground system. Furthermore, their grounding systems 
should be tied into the stations radial ground system. 
(Several publications illustrate how to properly "ring" 
a building and tie the station and building grounds 
together, to ensure that the station ground has continu-
ity beyond the new enclosure.) 

c) Delivery vehicles, trucks, etc driving over the 
ground system can be an issue. It is easier than you 
think to tear up your station's ground. Establish some 
basic rules beforehand about what can be driven, and 
where. If they need a crane or heavy truck to deliver 
their equipment enclosure — be there and watch care-
fully. Be prepared to confront the driver who has only 
one mission in mind. 

d) How are their transmission lines getting to the 
tower? Do they want to trench their lines? Will they 
"fly" the cables to the tower? Will they be using poles/ 
trestles with an ice bridge? All this has the potential 
to impact or tear up the station's ground system. 
Again, proper grounding and bonding techniques must 
be followed. 

e) It is essential that their antenna system(s) and 
coax line(s) be electrically bonded to the tower using 
grounding kits, at tenth-wavelength intervals — and 
especially where the lines depart the tower to travel to 
their building. Otherwise, you are setting yourself up 
for all kinds of troubles. 

(Continued on Page 26) 
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Contemporary brushed metal and textured panel styling 

If you thought that you couldn't afford new Automation, 

then think DIGILINK-XTREME! 

4drre-: 
Xtreme-Bridge 
SHE/month (P, requred 3ndge r,ded) 

Xtreme-PC 
S50/month 
uses the PC's built in sound cards 

(PC required) 

Xtreme-ARE 

S75/munth 
the ARC-10 has a built in sound card w logic 

(PC 6 ARC-10 console required) 

Xtreme is ideal for Internet Radio, Live On Air, Hard disk automation. Satellite 
automation and so much more. For less than the monthly cost of a cell phone 
contract you get everything including support and updates !!! 

from the leader in Radio Studio Furniture, 

ACCENT line from Arrakis 

With ACCENT from Arrakis, the metal structure is artfully integrated into the visu-
al decor of the cabinetry. As a result, ACCENT is a contemporary blend of brushed 
metals, pleasing c3lors, and interesting textures. Cabinetry and electronics com-
plement each other in such a way as to create a bold visual environment for tal-
ent, guests, and clients alike. 

'All NEW' from Arrakis Systems for '201E' 
come see us at NAB booth #NB129 

If you thought that you couldn't afford a n3w console, 

the ARC-11:11Jis only $1,599! 

Available in 3 models, the ARC- 10 is 

perfect for all radio applications 

from On Air, to Production, to News, 

to Internet radio. The built in sound 

card interfaces with Windows B Mac 

ARC-10U unbalanced $1,5E9 

ARC-10LIP unbalanced w LISB $ 1,909 

ARC-10BP balanced w IJSB $2,495 

ARC-195W Ifi in x 3 switcher $ 905 

an advanced radio console for the BIG jobs, 

the ARC-15 is only $3,499 

ARC-I5 has BALANCED audio 

inputs and outputs, and with 5 

mics is ideal for tal( studio appli-

cations. The built in telephone 

channel handles Ca il in shows 

15 channels, Pgm B Aud outputs 

Built in telephone channel for Call in shows 

5 mics, (4 selectable as mic or line) 

PC sound card built in 

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



Operations  
Guide by Gary Coven 

— Continued from Page 24— 

There should be something in the contract about this. 
Also, make sure that line replacement, maintenance, 
and new lines/antenna installations are subject to the 
same requirement. 

8. Wind and ice loading. Adding more antennas can 
upset the wind loading calculation for the tower. A 
bigger factor will likely be the addition of the coax lines. 

Be sure that a qualified structural engineer (experi-
enced with broadcast tower issues) runs a structural 
study. Your AM tower was most likely designed to 
support itself— and not much more. Most 
cell companies will run these studies to 
protect themselves, but you should insist 
upon it — and insist on seeing the results of 
any study they independently run. This is 
a cost the proposed tenant should bear. 

My good friend John Reiser reminded 
me about the possible issue of ice loading 
in areas where freezing rain is common. 
This impacts the structural study and in-
troduces liability questions when ice is 
shed from their antennas — or your tower 
— and damages someone's equipment, ve-
hicles, or persons. Get your lawyer's ad-
vice about this, perhaps to address this in 
the lease, or in an insurance policy. 

9. General Liability. Speaking of li-
ability, John and others also mentioned 
the issues of"third-party" injury and dam-
ages, changes in (or inadvertent voiding 
of) the station's insurance coverage caused 
by the additional loading on the tower, 
subletting space on your property, addi-
tional building occupancy, site use, etc. 

This is the province of lawyers and 
insurance professionals, so get them in-
volved as part of the due diligence team. 
You may be surprised how this issue im-
pacts the cost/profit equation. 

10. FCC stuff, especially tower im-
pedance changes and directional antenna 
parameter shifts. 

Anything going across a tower base, 
even a grounded one, has the potential to 
shift things — and particularly so with a 
highly reactive tower. While isocouplers 
are used to achieve isolation between the 
installed antenna/line and your AM tower, 
they still have inherent capacitive values 
that you will be shunting across the base. 
This means there still may be a change in 
your antenna system's base impedance. 

Adding a large amount of stuff near 
the top of a tower sometimes makes the 
tower think it is top loaded ( increasing its 
electrical length). This will reflect itself 
in a base impedance shift and (for a DA) 
a parameter shift. For towers that are 
roughly 180 degrees tall, changes can oc-
cur with self-interference. 

Although skirt-fed towers handle these 
types of projects best (and typically are a 
non-event), you should still be careful. 
The important thing is to use proper in-
stallation (and maintenance) techniques, 
document as you go, and keep an eye on 
the place after the dust settles (for unau-
thorized and/or improper changes). 

a) Non-directional station consider-
ations: 

You should record transmitter param-
eters, base current, and base resistance 
and reactance before and after an event 

A change in base resistance will trigger the need for 
you to place the station on the "indirect method" until 
you establish the new reference impedance and report 
it to the FCC on a Form 302. A new license will 
eventually show up. (See Section 73.45(b), 73.45(c), 
73.51, and 73.54 of the FCC's Rules for more details.) 

My interpretation of the Rules and FCC Staff un-
written policies is "any change above the tower base 
triggers an FCC Form 302 filing," even if there is no 
material change. Others may argue differently, ofcourse. 
Charles "Norm" Miller of the FCC Staff here in DC is 
a good guy and can be a real help, so think about calling 
or emailing him with specific questions. Frankly, you 
can do a lot of this stuff without hiring a consultant. 
(Did I really say that?) 

Any change in base resistance/reactance can be 
compensated for by making adjustments in the tuning 
unit — unless the change is huge for some reason, 
requiring a redesign. Note that, if the change is material 
enough that your transmitter objects, you will be at 

reduced power or off the air until someone can tweak 
the tuning unit. Older AM transmitters are much more 
forgiving of these things than new ones, so if you have 
an old iron-bound auxiliary tranny available, it can 
save your bacon. 

Remember, the contract should put the cell com-
pany on the hook for making things right and covering 
the expenses for accommodating their use, which in-
cludes costs for filing FCC documents, renting equip-
ment, hiring engineers or consultants, etc. 

b) Directional arrays: 
Under the present AM Rules, you should record 

transmitter parameters, base currents, antenna moni-
tor parameters, and monitor point values before and 
after the event. (If you have the equipment and the 
confidence, getting the driving point impedance val-
ues would be a good idea, but this exercise can be 
tedious.) A "Partial Proof" will be required after-
wards (see 73.154). 

(Continued on Page 28) 

Able to leap tall buildings? 

No distance or line- of-

sight restriction makes 
Starlink SL9003T1 the 

ideal choice for STLITSL 
and intercity links. 

Starlink Ti's 

bidirectional high capacity 
significantly reduces 

communications costs 

compared to discrete audio, 

telephone and data circuits. 

And Starlink's 

uncompressed digital 
audio will stand out 

above your competition. 

STL over any distance or terrain... 
...Moseley Starlink Ti 

Call the digital SIL experts today. 

Dave Chancey 805.968.9621 

Bill Gould 978.373.6303 

• HD Radio' and Multicasting 

• Transmitter remote control 

• RBDS data 

• Telephone extension 

• IP-based equipment control 

• Internet and e-mail connection 
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Page 26 Radio Guide March/April 2008 



orofessional oroaccaster's c 

1P Sis 

At last! An IP audio codec that offers a reliable, DSP-based 
platform and automatic back-up for 24/7 reliability. 

APT's WorldCast Eclipse is the ultimate in flexibility and choice 
offering IP, X.21/V.35 and ISDN interfaces and a selection of popular 
coding algorithms including Enhanced apt-X, MPEG Layer 2/3, MPEG 
4 MC, G.711 and G.722 

All the features you expect from a professional broadcast codec are 
supplied as standard: analog and AES/EBU I/0s, adjustable silence 
detection, alarm ports, contact closures, speed dials, embedded 
auxiliary data and many more... 

Configuration and control of the WorldCast Eclipse is straight-

forward and simple thanks to APT's powerful and intuitive Codec 
Management System (CMS). Offering 
extensive real-time management 

of multiple codec units, the CMS 
enables alarm monitoring, logging 

and performance monitoring as 

well as configurable user and 
audio profiles. 

To see the full functionality of 

CMS, download a trial version 
from www.aptx.com. 

APT Headquarters 

Tel: +44 (0)28 9037 1110 

Email: info@aptx.com 

APT North America 

Toll Free: 800 955 APTX 

Boston Tel: 781 810 2260 
Email: salesgaptx.com 

(-ace for 

WorldCast Eclipse 

*Power 

Alarm 

Also Available: 

WorldCast Horizon 
Bidirectional çtereo audio codec offering 
Enhanced apt-X over IP 

WorldCast Meridian 
Multi-algorithm audio codec with both IP & X.21N35 interfaces 

• • 

WorldNet Oslo 

Professional, Modular Audio Multiplexing Platform offering up 
to 14 stereo channels over T1/ El or IP links with Enhanced 
apt-X or linear audio. Built-in redundancy, automatic back-up 

and hot-svvappable cards ensure round the clock reliability for 
multi-channel STLs. 

4dA 
www.aptx.com 



Operations 
Guide by Gary Cavell 

- Continued from Page 26-

You - and the cell company - also would be wise to do 
a "Partial" beforehand to establish the array condition 
before it was touched. 

The preceding point cuts both ways. The cell com-
pany has to pay for mitigating any change they cause. 
If no one establishes the array condition beforehand, 
and your array is a sinner already, you could assert that 
they caused the issue ( if you are being less than honest), 
and they would technically be on the hook for fixing 
things for you. 

On the other hand, if they are smart, 
they will insist upon establishing the 
station's technical condition before they 
touch it. If it is established that the array is 
out of tune before they get there - all they 
have to demonstrate is that no material 
change was caused by their activities. You 
(the station) will still be on the hook for 

correcting the station condition, now that 
it is a matter of public record. 

As mentioned previously, any change 
above a base insulator requires a 302 and, 

potentially, the submission of a Partial 
Proof, demonstrating continued compli-
ance. If any of the licensed parameters 
falls out of tolerance ( Section 73.62) after 
the construction, you will have to request 
Special Temporary Authority (STA) re-
questing permission to operate the an-

tenna system at variance to the Rules, 
pending repairs/resolution. Note that this 

may require reduced power operation in 
the worst instance. 

You will then have to reestablish that 
the array is operating within its "standard 

pattern" "as is" (through the Proof test), 
even with the parameters changed - or 
you will have to readjust the array until the 
parameters are in, or the Partial says the 

array is in, or both. I would also run a 
radial through the main lobe, just to spot-
check array efficiency. 

Do keep in mind that field strength 
measurements can trick you if they are 
taken over a change of season - winter to 

summer readings can differ significantly 
in many parts of the country, as can wet/ 
dry (drought/monsoon) differences. So try 

to plan the before/after measurements dur-
ing similar climate conditions if at all 

possible - otherwise it is difficult to clearly 
establish what is going on. 

Dealing with this need not be difficult, 
as long as you document things and take 
your time. Changes at one tower base can 
often be fixed in the tuning unit. Just mark 
where everything is beforehand with a 
marker/sharpie or even "white-out" and 

take notes about each change as you go 
along so you can go back to where you 

were if needed. 

While sometimes you can fix things 
by just "tweaking the phasor," I feel this 
might be a band-aid approach. Since the 
involved base impedance change (and any 

ensuing phase shifts) is better addressed 
at the base - you may be creating, or 

worsening, a line mismatch. 
//. Resurvey your tower. Most cell 

companies will insist on this. If the coor-
dinates and height information are differ-
ent from your FAA approval (and your 
station's FCC Antenna Structure Regis-

tration (ASR)), the prospective tenant will often file 
corrective paperwork on your antenna - or compel you 

to do so. This is another cost/hassle factor that should 
be considered. In the worst instance, you may find that 
the array/antenna location/heights are way different 
from what the license shows. 

Small changes involve FAA Form 7460-1 filings, 
ASR filings, and an FCC Form 302 filing. Bigger 
changes will involve FCC Form 301 filings - and 
substantial changes may require even more sweat, 
especially if you suddenly look as if you are causing 
interference to someone. 
1 am not trying to scare you, but sometimes these 

things can become quite the can of worms. So be sure 
the potential tenant is on the hook for as much of the 

costs as is reasonable. 
12. Ensure you can terminate the lease for cause. 

Finally, be sure any contract has a way for the station 
to terminate the lease quickly in the case of non-

payment, nuisance behavior, or other issues. 

Have the station's lawyer think about what hap-
pens if the cell company changes hands - which is 
indeed possible - or if the station changes hands. 
Does the management want an "heirs and assigns" 
clause or should the arrangement terminate upon a 
change of situation? 

SHARE YOUR EXPERIENCE 

Many of you have gone through these situations 
yourselves and have had to live with them long after a 
deal has been struck. I encourage you to write Barry and 
this publication about your own experiences - particu-

larly with respect to what happens as these installations 
age and the involved owners change. The more knowl-

edge we share, the easier to avoid unwanted "gotchas." 

Gary Cavell is President of Cavell, Mertz & Asso-
ciates, Inc., Consulting Engineers, located in Manassas, 
Virginia. Gary's email address for comments and in-
put is gcavell@cavellmertz.com 

The best use the best. 

000 
stations 

100 
countries 

Welcome to the World's largest broadcast software company 

IBM 

-mum 
Sound Software 

Visit us at www.rcsworks.com or www.prophetsys.com Email us at best@rcsworks.com 
Copyrght 2007, RCS Inc All Rights Reserved RCS RCS Sound Sohware the featured product names and the, logos are registered trademarks or trademarks of RCS in, 
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and these flexible audio instruments 
MATRIX fit in the palm of your hand 

DLI Digilyzer 
Digital Audio Analyzer 

A handheld digital audio analyzer with the 
measurement power 6. functions of more 
expensive instruments, the DL1 Digilyzer analyzes 
and measures both the digital carrier signal 
(AES/EBU. SPDIF or ADAT) as well as embedded 
digital audio. In addition, the DL1 functions as a 
smart monitor and digital level meter for tracking 
down signals around the studio. Plugged into 
either an analog or digital signal line, 
it automatically detects and measures digital signals 
or informs if you connect to an analog line. 
In addition to customary audio, carrier and status 
bit measurements, the DL I also includes a 
comprehensive event logging capability. 

AES/EBU, SPDIF, ADAT signals 
32k to 96k digital sample rates 
Measure digital carrier level, frequency 
Status/User bits 
Event logging 
Bit statistics 
VU + PPM level meter for the embedded audio 
Monitor DA converter and headphone/speaker 
amp 

Audio scope mode 

AL1 Acoustilyzer 
Acoustics, Audio & Intelligibility Analyzer 

The ALI Acoustilyzer features extensive acoustical 
measurement capabilities as well as analog audio 
electrical measurements such as level, frequency 
and THD+N. With both true RIA and high 
resolution FFT capability, the ALI also measures 
delay and reverberation times. 
With the optional STI-PA Speech Intelligibility 
function, rapid and convenient standardized 
"one-number" intelligibility measurements may be 
made on all types of sound systems, from venue 
sound reinforcement to regulated 'life and safety' 
audio systems. 

Real Time Analyzer 
Reverb Time (RT60) 
Delay measurements 
High resolution FFT with zoom 
Optional STI-PA Speech Intelligibility function 
Automatic Distortion analyzer (THD+N) 
Frequency, RMS Level, Polarity measurements 

I> Requires optional MiniSPL microphone 
Includes MiniLINK USB interface & Windows PC 
software for storing tests and PC transfer 

MLI Minilyzer 
Analog Audio Analyzer 

The ML1 Minilyzer is a full function high 
performance audio analyzer and signal monitor 
that fits in the palm of your hand. 
The comprehensive feature set includes standard 
measurements of level, frequency and THD+N, 
plus VU+PPM meter mode, scope mode, a 
1/3 octave analyzer and the ability to acquire, 
measure and display external response sweeps 
generated by a Minirator or other 
external generator. 

Add the optional MiniLINK USB computer interface 
and Windows-based software 
and you may store all tests on 
the instrument for download to 
your PC, as well as send 
commands and display real 
time results to and from 
the analyzer. MunILINK 

Measure Level, Frequency, Polarity 
Automatic THD+N and individual harmonic 

distortion measurements k2—. k5 
VU + PPM meter/monitor 
1/3 octave analyzer 
Requires optional MiniSPL microphone 

for SPI .5. acoustic RTA measurements 
I> Frequency/time sweeps 

Scope mode 
Measure signal balance error 
Selectable units for level measurements 
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DR2 Digirator 
Digital Audio Generator 

The DR2 Digirator not only generates digital audio 
in stereo & surround, it is a channel transparency 
and delay tester as well, all condensed into a 
handheld package. Delivering performance 6, 
functionality challenging any digital audio 
generator made today, it produces all common 
audio test signals with sampling frequencies up to 
192 kHz and resolution up to 24 bit. The Digirator 
features a multi-format sync-input allowing the 
instrument to be synchronized to video and audio 
signals. In addition to standard two-channel digital 
audio, the DR2 can source a comprehensive set of 
surround signals. 

AES3, SPDIF, TOSLink, ADAT outputs 
24 bit 2 channel digital audio up to 192 kHz SR 
Sine wave with stepped 6. continuous sweeps; 
White 6. Pink Noise; Polarity & Delay test signals 

Dolby D, D+, E, Pro-Logic II, DIS and DTS-HR 
surround signals 

Channel Transparency measurement 
I/O Delay Measurement 
Sync to AES3, DARS, word clock & video 
black burst 

User-generated test signal files 

il 

MR-PRO Minirator 
High performance 
Analog Audio Generator + 
Impedance/Phantom/Cable measurements 

The MR-PRO Minirator is the senior partner to the 
MR2 below, with added features and higher 
performance. Both generators feature an ergonomic 
instrument package 6. operation, balanced and 
unbalanced outputs, and a full range of signals. 

High (+ 18 dBu) output level & <-96 dB residual THD 
Sine waves 6, programmable swept (chirp) and 
stepped sweeps 

Pink & white noise 
Polarity 6. delay test signals 
User-generated custom test signals & generator 
setups 

Impedance measurement of the connected device 
Phantom power voltage measurement 
Cable tester and signal balance measurement 
Protective shock jacket 

MR2 Minirator 
Analog Audio Generator 

The MR2 pocket-sized analog audio generator is 
the successor to the legendary MR1 Minirator. 
It is the behind-the-scenes star of thousands of live 
performances, recordings and remote feeds. 

Intuitive operation via thumbwheel and "short-cut" 
buttons 

New higher output level (+8 dBu) & low distortion 
Programmable Swept (chirp) and Stepped sweeps 
Sine waves 
Pink 6. White noise 
Polarity & Delay test signals 
Illuminated Mute button 
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NTI Americas Inc 
PO Box 231027 
Tigard, Oregon 97281 USA 
503-684-7050 
www.minstruments.com 
infoentiam.com 



Station 
Stories 

WBBM — On the Move 
in Chicago for 85 Years 

Taking off from Chicago's O'Hare airport head-
ing west, one of the first sights you might see, if your 
plane is on the right takeoff path, is the dramatic view 
of two tall AM towers in close proximity just a few 
miles west of the airport. 

One of those tower sites leaves air travelers in no 
doubt of its identity, thanks to big letters spelled out 
in white-painted rocks on the ground: "W G N." There 
is plenty of history behind the radio station of the 

"World's Greatest 
Newspaper," to be 
sure. But its neigh-
bor just down 
Rohlwing Road — 
WBBM — has 
plenty of tales to 
tell, too, from its 
long history. 

FROM HAM TO 
BROADCAST 

Today, WBBM 
(780) is one of 
Chicago's major ra-
dio stations, CBS' 
50,000-Watt all-
news flagship for 
the Midwest. But Four and a half miles west of 
its story began al- O'Hare Airport, WBBM reaches 
most a century ago out to listeners. 

under much more humble circumstances, as a homebrew 
experiment by a teenage radio buff in the small town 
of Lincoln, Illinois, 150 miles southwest of Chicago. 

The year was 1911. H. Leslie Atlass was just 17 
when he and his eight-year-old brother Ralph fired up 
his first spark-gap transmitter in the family basement. 
"Les" was assigned the calls 9DFC. The station — 
along with the rest of amateur radio in the US — went 
on hold for World War I, while Atlass served in the 
Army Signal Corps, but was revived in 1921. 

Like many amateurs of the era, Atlass was eager to 
try his hand at full-fledged broadcasting; in 1923 he 
exchanged his ham license for a broadcasting license. 
For all the many meanings that would later be at-
tached to the calls, "WBBM" was a purely sequential 
assignment when it was handed out by the Commerce 
Department on November 14, 1923. 

A 150-MILE MOVE-IN 

WBBM 's days as a downstate broadcaster were 
brief. The Atlass family moved to Chicago in 

1924, and WBBM came with them, initially oper-
ating with 500 Watts from the basement of the new 
family home at 7421 Sheridan Road on Chicago's 
North Shore. 

WBBM's first Chicago broadcasts were limited 
to Tuesday, Thursday and Saturday nights at 8:00 
PM, as they were sharing the 1330 kHz frequency 
with another station — WIBO. 

The station moved again, in 1925, from the fam-
ily basement to the Broadmoor Hotel, where those 
sequential calls were soon reinterpreted as "We Broad-
cast Broadmoor Music." Two 75-foot towers on the 
hotel's roof supported an inverted-L antenna, and the 
station's programming was heavy on dance music, 
from the Broadmoor's own ballroom and from re-
mote locations around town. 

by Scott Fybush 

A MOVE TO PROFITABILITY 
WBBM was the first station in Chicago to carry radio 

advertising — and the first to enter into what later broad-
casters would call an LMA (Local Marketing Agreement). 

In 1926, the Atlass brothers leased their signal to 
the Stewart-Warner Speedometer Company, which 
operated the station for a year. The "Stewart-Warner 
Air Theatre" came to a close in 1927, in the midst of 
some big technical changes for WBBM. 

MOVING ON DOWN THE DIAL 
The rearrangement of the dial shifted WBBM 

from 1330 to 770 kHz and gave it a new share-time 
partner — WJBT. With the new frequency came a big 
power increase to 5,000 Watts, a new transmitter site 
in suburban Glenview (20 miles north of downtown 
Chicago), and new state-of-the-art studios on three 
floors of the prestigious Wrigley Building on North 
Michigan Avenue. 
WBBM specialized in local, live programming, 

including a station pro-
motion called the "Nutty 
Club." With over a mil-
lion listeners in the US 
and Canada wiring, phon-
ing or writing in for mem-
bership, it was clear that 
Program Director Charlie 
Garland, aka "Colonel 
Nut," and his crew had 
something good going. 

An accomplished pia-
nist, Garland often did improvisations on the piano, to the 
delight of the audience. Cards, letters, even cartoons 
came in from listeners. 

Charlie Garland ("Colonel 
Nut") presided over the 
"Nutty Club." 

From a station newsletter in February, 1928 

Recorded music was not well regarded in the 
1920s, so many stations had house orchestras to play 
for the artists who came and during the times between 
programs — occasionally even filling in for an artist 
that did not show up. Some well-known groups per-
formed in this way, including Guy Lombardo and the 
Royal Canadians, who were named as the official 
"Nutty Club" orchestra. 

Guy Lombardo and the Royal Canadians in 1928. 

WBBM became a secondary affiliate of the new 
CBS network in 1928, sharing its programs with rival 
WMAQ. However, when WMAQ switched to the 

NBC Red Network in 1931, CBS made WBBM their 
primary station, and then bought the station from the 
Atlass brothers. 

Les Atlass remained with CBS and would become 
a key executive with the company for more than a 
quarter-century. His brother Ralph bought an interest 
in a new station in Gary, Indiana, WJKS, later to be 
known as WIND. (As for WJBT, it operated only a 
few hours a week and was eventually merged into the 
WBBM operation, with a brief period during which 
the station operated as "WBBM-WJBT.") 

MOVING 34 MILLISECONDS 
Even with WJBT out of the way, WBBM still had 

competition for the 770 spot on the dial ( later moved 
to 780 in the NARBA shuffle of 1941). Another CBS 
affiliate, KFAB in Lincoln, Nebraska, shared the 
channel — and presented a curious problem. 

Since both stations were CBS affiliates, listeners 
located between the two stations heard the CBS programs 
coming from Chicago, then the same programs delayed 
by about 34 milliseconds as they crossed the phone lines 
to Nebraska for broadcast there. The result was a messy 
hash of echo and different local announcements. 

Of course, there were no digital delays back then. 
But Atlass and his engineers came up with a solution 
that was state-of-the-art for the time: a series of 
amplifiers, coils and condenser units generated enough 
delay at the Chicago end to match the timing of the 
Lincoln broadcast. 

In later years, WBBM and KFAB even managed 
to synchronize their carrier frequencies precisely, and 
the stations coordinated their local IDs during CBS 
evening programming, with KFAB using the first 15 
seconds ofthe CBS station break, then going silent for 
the last 15 seconds while WBBM identified. WBBM 
even paid KFAB to sign off at 10:00 PM, when 
network programming ended, to allow the Chicago 
station to have the channel to itself for the Big Bands 
that still made up much of its programming. 

MOVING THE CHESS PIECES 
The unusual arrangement with the Nebraska sta-

tion finally came to a close in 1944, when CBS 
worked out an arrangement that swapped frequencies 
between KFAB and daytimer WJAG in Norfolk, Ne-
braska. WJAG moved to 780, signing off at sunset and 
allowing WBBM to become a full 50 kW non-direc-
tional around the clock. 

(Meanwhile, KFAB moved to 1110, boosting its 
power to 50 kW, relocating to Omaha, and sharing its 
channel with another CBS station, WBT in Charlotte, 
NC. WBT had been a Class I-A clear channel station, 
operating non-directionally day and night, but it down-
graded to I-B and built a three-tower array for night 
use to accommodate the KFAB move.) 
WBBM finally had the channel to itself, but one 

final move was necessary: relocating its transmitter 
away from Glenview. The town was also the home of 
a major U.S. Naval Air Station and, with the start of 
World War II, the Navy was worried about military 
planes taking off and landing in close proximity to the 
490-foot tower that WBBM had built in Glenview in 
1939 — a replacement for the original tower, toppled 
by an ice storm earlier that year. 

MOVING TO ITASCA 

The Navy paid for WBBM to move its two-year-
old tower to a new site in Itasca, Illinois, 11 miles 
southwest of Glenview. It still occupies the Itasca site 
today; the station has been on the air from there for 
over 65 years. 

With the war effort underway, the transmitter 
building WBBM erected was utilitarian — a squat 

concrete-block structure with offices in front, a big 
transmitter room in the rear, a garage to one side, and 
an unusual wartime feature: a rooftop turret from 
which snipers could — and did — keep an eye out for 
saboteurs bent on doing the station harm. 

(Continued on Page 34) 
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Google Radio Automation 
The next giant step forward in automation. 

Not only is Google Radio Automation changing the way you work 
and drive revenues, it's redefining the space itself. 

With time-saving new advances in operating convenience, Google 
Radio Automation helps make your station more efficient and 
productive than ever before. Features like a fully customizable, 
widget-based User Interface and a public protocol for easy 
integration with other systems mean you can achieve unparalleled 
flexibility and innovation. Finally, a third-generation technology 
solution to free you from the restraints imposed by current legacy 
automation systems. 

Google Radio Automation. Take a giant step forward. Call today. 

Google Radio Automation 
1-800-726-8877 

Go sic 
google.com/radioautomation 

Copyright 2008. All rights reserved. Google is a registered tradenarne of Google Inc. 
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EVOLUTION- 6 
The E-6 is a powerful, compact and cost-efficient networked audio control surface with built 
and a powerful set of PRODUCTION TOOLS for each input channel, allowing a single surfa 

reconfigured for different talent, studio and format requirements. 
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E-6 INPUT CHANNELS can 
access networked audio sources 
with the press of a button. All 
sources are displayed right above 
the fader. Each fader has its own 
mix-minus output ( in addition to the 
console's own 4 MXM busses). SET 
buttons at the top of each channel 
can access a powerful array of 
production tools individually 
tailored for each input strip. These 
include four bands of parametric EQ, 
compressor/limiter, expander, pan, 
mode, HPF, LPF and phase reverse. 
These EQ /DYNAMIC functions allow 
powerful per channel mic process-
ing. The console has four output 
busses (can include 5.1 surround), 4 
mix-minus busses and 4 aux mixes 
(all with TB). Each input channel 
also has two programmable buttons 
for customized functions, as well as 
ON/OFF switches with built-in 
machine control (logic follows 
source). 

The Wheatstone 
Evolution-6 Digital 

Audio Control Surface 

copyright © 2008 by Wheatstone Corporation 
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n EVENT RECALL 
to be instantly 

se. 

THE REALTIME HI-RES GRAPHIC DISPLAY keeps operators 
up to date and completely informed concerning all surface functions. Metering, 
bus assignment, channel status and sources, event recall, monitors, EQ and 
dynamics—all appear here via the mouse/trackpad driven GUI. Note the surface 
drives the VGA monitor with built-in circuitry ( no external PC required). 

THE MONITOR/SET PANEL (right) has Control Room, Headphone, 
and two independent Studio outputs. It also allows the operator to program 
input channels via the SET function: aux mix and mix-minus assign (4 each; 
all with talkback), input source select, and pan. The panel also has fourteen 
programmable buttons which can initiate custom functions like remote setups, 
intercom, machine commands and salvos. 
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Available in 4, 8, 12, 16, 20, 

or 24 channel mainframes 

The E-6 audio control surface 
interfaces directly with VVheatstone's 

E-Series network switch and associated studio 
satellite I/O cages. Wiring between components is via 

single CAT-5 cables, eliminating point-to-point multi-pair runs. 
Each studio surface operates independently, yet can share all network 

sources and mixes with others. 
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Station 
Stories Continued From Page 30 

WBBM — On the Move in Chicago for 85 Years 

WBBM's home since 1942, complete with a guard tower. 
(All the windows have been bricked in over the years.) 

The tower that moved from Glenview to Itasca in 
1942 was dismantled once more in 1947. It was moved 
south to sister station KMOX in St. Louis, with a new 
695-foot tower replacing it at Itasca. That tower still 
stands today, with a 253-foor auxiliary tower also on site. 

MOVING TO FM AND TV 
WBBM added an FM relay in 1941, initially as 

W67C on 46.7 MHz, then later as WBBM-FM on 99.3, 
97.1, and finally on its current frequency of 96.3 MHz. 
Television came a bit later, as CBS dallied with the 
prospect of an all-UHF color system before belatedly 
coming to the realization that it needed VHF signals in 
big markets after all. 

Fortunately, a station became available as a result of 
the 1953 merger of the weak ABC network and Para-
mount Theaters; the FCC mandated that one of the 
licenses be sold. Thus CBS acquired channel 4. One 
more shift, the result of a reallocation of VHF channels 
throughout the Great Lakes region, moved the new 
WBBM-TV down to channel 2, where it remains today. 

MOVING STUDIOS 
The addition of TV to the CBS portfolio, coupled 

with the decline of the sort of live radio for which the 
Wrigley Building studios were designed, led the com-
pany to seek a location where it could combine all its 
Chicago operations in the early fifties. 

The answer turned out to be a hulking brick building 
at 630 N. McClurg Court, a few blocks east of Michigan 
Avenue's Miracle Mile. The Chicago Arena had been 
built as a horse barn in 1922, and later housed bowling 
alleys, a roller rink and ice shows. CBS paid just over $1 
million for the building in 1954, then spent more than $5 
million renovating it into a showplace broadcast facility. 

"When they bought the place, it had a dirt floor," 
recalls WBBM Chief Engineer Don Coleman. Built on a 
landfill, the building was subject to sudden and unpredict-
able settling. Coleman recalls one incident, in 1997, when 
the floor of a TV control room suddenly dropped eight 
inches, right in the middle of the 10:00 PM newscast. 

MOVING TO TALK RADIO 
As "The Showmanship Station," WBBM radio con-

tinued through the fifties as one of the last of the old-line 
full-service stations, with live music still being heard 
throughout the day, as well as the occasional radio 
drama and comedy. 

In fact, until his retirement in 1959, Leslie Atlass 
fought against the playing of recorded music on WBBM, 
and even after his departure the station eschewed "DJ 
shows" in favor of a format that was the progenitor of 
modern talk radio, with hosts such as Mal Bellairs, Paul 
Gibson, Dr. Frieda Kehm, and, later Jerry Williams. 
mixing "service" talk with political talk. 

On May 6, 1968, WBBM flipped to "All-News 78," 
joining CBS' sister stations in New York and Los 
Angeles that had already made the jump. 

Almost forty years later, WBBM's all-news format 
is still going strong, even as competitors have fallen by 
the wayside. Gordon McLendon's WNUS (now WGRB 
1390) tried first, before WBBM, but lacked the signal 
or financial resources to make the all-news format 
work. Westinghouse tried all-news on WIND (560) in 
the seventies and eighties, then sold the station. It re-
entered the all-news arena in 1988 when it bought 
WMAQ (670) from NBC. 

The 1994 merger of CBS and Westinghouse 
made WMAQ and WBBM sister stations and, in 
2000, CBS pulled the plug on all-news WMAQ, 
replacing it with all-sports WSCR — and leaving 
WBBM alone with the format. 

MOVING TO THE LOOP 
Two years ago, WBBM made one more big jump, 

moving out of its longtime home on the second floor of 
the old Chicago Arena building. That space, retrofitted 
from the old full-service days for "combo" all-news 
operation, had become outdated, said Coleman. 

What is more, CBS planned to abandon the build-
ing, consolidating WBBM and WBBM-FM with four 
other CBS FM stations in the Two Prudential Plaza 
office tower a few blocks south and building a new 
WBBM-TV facility in the Chicago Loop. 

The new WBBM studios occupy the entire 1 1 th 
floor of the Two Prudential building, filling some 
11,000 square feet of space. 

Built with digital networking in mind, the new 
facility is constructed around a Harris VistaMax router 
system. The two mirror-image air studios, with Harris 

RMX digital consoles, face out to the assignment desk 
in the newsroom. "It's such a radical improvement over 
the old studios," Coleman says, recalling when the 
news studio had no clear sightline into the newsroom. 
A NewsBoss newsroom automation system and 
AudioVault on-air automation keep WBBM's pro-
gramming humming. 

The dual-studio setup replaced a single main studio 
in the old facility. Coleman says that was a challenge to 
clean and maintain, since the studio was in use around 
the clock. "It really is hard to do a decent job of cleaning 
when they're in there operating," he said. 

MOVING FROM TUBES TO HD 
Out at the Itasca transmitter site, meanwhile, the big 

changes in recent years have been new solid-state 
transmitters. 

The venerable Westinghouse 50HG was long ago 
supplanted by a Harris MW50. The Westinghouse 
remained in place for auxiliary duty until it was re-
placed by a Harris DX50, and more recently a Harris 
3DX50 has joined the transmitter lineup at Itasca. 

The 3DX50 Main and DX50 Aux transmitters 

fit in the place where the 50HG used to sit. 

Other changes include modern antenna switching 
systems and transmission feedlines (to replace the 
open wire feed lines), redundant program feeds and 
remote control capabilities, and modern audio pro-
cessing and monitoring — including HD Radio digital 
transmissions. 

The audio and control racks give evidence of the continu-
ous upgrading that has gone on at WBBM over the years. 

Aside from the transmitters and other technical gear 
inside, the WBBM site has not changed much over the 
past 65 years. As with many transmitter sites that were 
located well "out in the country," it is the surroundings 
that have changed the most. 

Indeed, the two-lane roads of the forties have 
given way. Now a busy freeway interchange adjacent 
to the site connects 1-290 to the Elgin-O'Hare Ex-
pressway and makes WBBM's site one of the most 
visible in the nation to tens ofthousands of commuters 

every day on the road — not to mention the thousands 
who see it from the air. 

Scott Fybush brings to Radio Guide his love of 
radio history and facilities - especially towers. His 
email address is: scott@eush.com 

Radio Guide VT-6 AC Voltage Tester 

Radio Guide HH0305 

Digital Multimeter 

Insulated Test Tip — Bright LED & Audio Beeper — Batteries Included Manual/Auto Ranging — Display Hold — Diode/Continuity 

Keep one at each remote site — in every rack. Keep one in every tool box, remote kit, and transmitter site. 

Special Radio Guide Price for Both Units - Only $29.95 

Credit card payments are accepted at: www.radio-guide.com/products.html 

Page 34 Radio Guide March/April 2008 



attached a picture in white contact me 

for more info. big_plans #221542 

STEADY SEEKING LADY 
I am looking for a male partner 
(38-50)who is willing to be exclusive with 

me for a long term relationship. Not 
asking for marriage. I am of average 
build, dark hair, brown eyes and am an 

Indian female. I have a wonderful job 
and attend some classes a couple of 
nights a week. I have two kids who star 

at home with me. They are very 
precious to me. And they are not going 
to be a hindrance to our dating. I have a 

J full and busy life. Therefore, the 
4 expectation is to scc each other on a 

steady basis, and at the same time, 

being flexible. precious_me #331252 

I LOVE MUSIC. YOU LOVE ME 
I'm an indie/hipster girl who adores 
music and going to clubs and shows. 

of Some of the bands that I'm into are 
Interpol, The Arcade Fire, Blonde 
Redhead, Bauhaus, The Smiths, 
MorrisseY, etc. I'm into indie rock, 
electronica, punk, pretty much anything. 
I drink and smoke occasionally. I'm 21, 

5'8", light-skin, dark brown hair/eyes. I 
work, am well-educ,ated, funny, 
spontaneous, nice. #2215234 
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HANDSOME RAKE 
Out of work leaf raker/bagger seeks 
whimsical beauty with un-kempt auburn 
or chestnut hair, cool coarse hands and 

a penchant for willitl*mellow_mo, 28, 

#101318 

LET'S CONNECT 
Radio engineer seeks stable long 
distance relationship. Need to connect 
immediately. Everywhere I go, I see 

broadband intemet, but I just never 

hook-up. I need to meet that special 
someone that will plug me in so I can b 

heard. Must be reliable, connect easily 

forgive errors and adapt to change. 
'hould come from a good family. 

easy_going #101352 

SIMPLICITY' HERE 
Simply put, I'm looking for a fun, casual 
relationship with only one person. That 
means one person for me and one 

person for you. :-) Every woman wants 
to feel safe with a partner, whether it's 

serious or not. It's key to her feeling 
comfortable to express her more 
intimate nature. I don't ask for much 
other than to hang out, enjoy your time 

with me and be available to chill. 

MR. RIGHT 
I'm actually posting this on behalf of a 

friend. Since she's been single she 
hasn't found the right guy and I'm doing 

this in hopes f helping her find 
Mr.Right. After you and I talk, if you are 
chosen then you will get to go on a date 

with her and who knows, it could be the 
date and start of a new 

•-)..3 
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person all my life a 
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who will be there. My 
lbs, slim, fair skin, and a 
with hint of red. Sorry bust., 

name.... (hee). #166778 

Connect with Zephyr/IP: The World's Most Advanced IP Codec 
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The new Zephyr/IP brings an effective package of sophisticated technology to the world of IP audio codecs. Optimized 

for operation over the public Internet and mobile phone data services, the Z/IP delivers when others can't. 

NEW "AAC-ELD" (ADVANCED AUDIO CODING-ENHANCED LOW 

DELAY) CODEC: Z/IP introduces a new codec technology invented 

by the experts at Fraunhofer Institute, the people who brought us 
MP3 and AAC. Optimized for interactive IP applications. AAC-ELD 
combines features from MPEG AAC-LD and the Spectral Band 
Replication technology used in AAC-Plus. It's the most powerful 
audio coding tech on Earth, offering outstanding bitrate efficiency. 

low delay, and support for packet loss concealment. 

NEW TELOS ACT (AGILE CONNECTION TECHNOLOGY): Z/IP 
brings automatic on-the- fly bitrate adjustment to IP codecs - a 
first. The Z/IP constantly monitors the network and sets its 
bitrate to the optimum value. A dynamic adaptive receive buffer 

also responds automatically to network conditions, minimizing 
the effects of the varying bandwidth and jitter that occur on 

real-world networks. 

EFFECTIVE PACKET LOSS CONCEALMENT: The Internet usually 

has packet loss on audio streams, often ranging up to a few 
percent. The new AAC-ELD codec combined with ACT can 
conceal this loss, making for smooth audio even with rough 
network conditions. 

TELOS-HOSTED Z/IP SERVER WITH DIRECTORY SERVICES: 
Enables you to look up, view the status and connect to other 
Zephyr/IP users worldwide, even through the toughest firewalls. 

A STATE OF THE ART USER INTERFACE: And so you don't feel like 
you are on a blind date, we give you all of the status information 
you need on a sharp- looking color LCD which shows live network 

statistics and trace- route maps in an easy-on-the-eyes graphical 
interface. 

AUDIO I NETWORKS 

Telos-Systems.com 

lelos, Zephyr and YIP are registered trademarks of TLS Corp. ©2008. All Rights Reserved. 



Security 
Guide by Jay White 

Solving the Copper Theft Problem with Glue 

In January 2007, Morris Radio's AM station, KN WQ 
(1140), in Palm Springs, California was the victim of 
copper theft. Overnight, a large amount of the ground 
system was stripped away. 

When the antenna parameters were found to be out of 
tolerance, Chief Engineer Dan Hills went to the 5-tower 
array and discovered the entire ground system around 
the two northernmost towers was completely gone. The 
radials around the three towers closest to the freeway 
were still mostly intact, however all of the ground strap 
between the five towers was gone. 

A PLANNED THEFT 
A Riverside County Sherriff s Department investi-

gator confirmed that copper theft had become very 
common. He believed this particular theft was based in 
organized or gang crime. 

The theft was well orchestrated — he believed the 
theft of our ground system took place in about 40 
minutes. He said, "They know exactly how to remove 
one wire from the chain link fence (which encompassed 
the site) with two chomps from a bolt cutter," allowing 
them access to the towers. After opening the fences 
around the towers, the copper mesh was lifted and cut, a 
trench around the tower fences was dug, and the radials 
for two towers were removed. 

The investigator said they probably ripped out the 
system straps with trucks and hooks, using platoons of 
help to roll the copper and load it into the trucks. "I'd 

expect them to come back for the rest," he told us, saying 
they would be armed — and not to approach them if we 
happened to see them, but to call the police right away. 

Coincidentally, KNWQ's simulcast sister station 
KNWZ (970) was taken off the air a week earlier when 
a vandal attempted to cut the main feeder to the building, 
after shutting off what they thought was the main power. 
(When Dan arrived, the bolt cutters were still in the cable 
— and arcing!) 

We did not believe the events were related, but we 
did hire a guard to monitor KNWQ and the other two AM 
sites Morris owns nearby. 

PROTECTING THE COPPER 
We needed to replace the damaged portions of the 

ground system, but how would we protect the new 
ground system from being stolen? Our radials are 
buried in desert sand, with little material to hold them 
in place or keep them from being easily removed, even 
by hand. 

Armed with a long list of questions, I contacted 
several people who are smarter than I. They offered 
stories about a barbed-wire ground system at WOR, 
chain link fencing used for an AM near LA, decoy 
wires buried only half as deep as the real system, land 
mines (my personal favorite), and booby traps. I re-
searched above-ground radials, and even considered 
paving all 11 acres over a new ground system — but that 
was pretty pricy without a WalMart to go in as well. 

Meanwhile, a local developer had approached Mor-
ris Radio, wanting an easement along the KNWQ site to 
run a water line for their housing development. We met 
with him, concerned the easement would damage radials 
on the west and south boundaries. During our meeting, 
I told the developer about the copper theft, and he traded 
his own stories of theft in the area, asking questions 
about the ground system and its installation. 

GLUE IT! 

He said, "You need Glue. I bet Glue would keep them 
from digging up those wires." 

"Glue" is known by many names. Mixed with water 
and applied to the surface or mixed in with any soil, 
Glue will penetrate and extend down into the soil to 
create a tough layer of protection. Upon drying, it binds 
the soil's particles together by forming a clear, plastic 
and resin bond. I would describe the result as the icy 
crust on a layer of snow. It is used in the desert sand to 
slow erosion and keep dust levels down. Applied thick 
enough, it would be very difficult for anyone to dig up 
a radial and pull it out. 

Envirotac's website (www.envirotac.com) says 
"Heavier applications build durable and waterproof sur-
faces. This hard surface is flexible and can even with-
stand the demands of vehicle traffic." We visited a 
construction site and looked at the sand in the area; it had 
been treated about five years prior and had held up well. 

By late spring of 2007 the newly-repaired ground 
system was in and the Glue was in place — laid in thick 
around the towers for about 100 feet and then some-
what less thick outside that radius to the end of the 
radials. (We reasoned that the radials are more difficult 

to find farther out from the tower.) The cost for our site 
was about $4,000. 

So far so good — it has been a year and the ground 
system is still intact. 

Jay White is the Corporate Director of Engineering 
for Palm Springs, CA based Morris Communications. 
Contact him aljay.white@morris.com 
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Every year the line grows bigger. Our new MatchJacks now balance, convert and distribute digital and analog signals. 

Try StudioHub+ MatchJacks - the low cost and convenient format converters. Part of the StudioHub+ Line from Radio Systems. 

84 
Matchlock Output 
Consumer to Pro 
Audio Balancing 
Amplifier 

Matchlock Input 
Pro Audio to 
Consumer 
Balancing Amplifier 

-Os 

PAatchlack SPDIF 
S/PDIF and Coaxial 
to AES/EBU Format 
Converter 

Matchlock 
AES/EBU 
AES/EBU to S/PDIF 
Format Converter 

Power Locally or Centrally by StudioHub+ 

All products power indepedently with a 
wall power supply or via "DC-Link" as 
part of your StudioHub+ wiring system. 

11 
Match jack SpUtter 
AES/EBU input to 
two AES/EBU 
outputs 

Matchlock A to D 
Pro and Consumer Analog 
Input to AES/EBU Output 
Digital Converter 

Matchlock DDA 
AES/EBU Input to 
four AES/EBU Output 
Distribution Amplifier 

8 

StUdifje 

Matchlock D to A 
AES/EBU, S/PDIF and 
Coaxial Digital Input to 
Balanced Analog Output 
Digital Converter 

The Universal Standard for Broadcast Interconnect 

Radio Systems, Inc. 6ot Heron Drive • Logan Township, NI o8o85 , 

Phone: 856-467-8000 • Fax: 856-467-3044 • www.studiohub.com IJ 
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It doesn't 
take a genius 

to figure 
out that 

you need 
a UPS... But finding 

the right 
UPS supplier 
is another 
story at 
least until 
now. 

Staco 
ace +Time  UPS 

FirstLine UPS conquers the 
problem of time and space— 
it provides more back-up run 
time in a smaller space than 
any other UPS on the market. 
It is backed by the industry's 
longest warranty-3 full years. 

To learn more about our full 
lineup of back-up power 
products, visit us online at 
www.staco-solutions.ccm. 

Discover the genius of 
choosing Staco. 

1NI _,Es TAC US Toll Free: 866-261-1191 

--7 ERGY e Phone: 937-253-• 191 
-mail sales@StacoEnergy.com 

--I'I?ø Ee U CT eckr_ www.StacoEnerg..com 

Need headphone amps? 
We've got 'em!   Back view 

Bum° TOWJLTPHONU 
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MULTIPHONES MINI POD 

ON VOLUME 

o 
HEADPHONES 

HEADPHONES 

IMULTIPHONES MINI POD 

ON VOLUME 
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HEADPHONES 

Henrys new Mini Pod headphone amps are 

perfect for single or multi-user headphone 
systems. 

Use as many as you need, wherever you 
need them! Mini Pods link together with cat5 

cables to make a multi-user system... . or use 

Henrys MultiPhones Master unit to add 3-

Zone Talkback. Either way, Mini Pods are 
compact, efficient, and sound great! 

We Build Solutions 

626.355.3656 

HENRY 

FE 
ENGINEERING 

Complete details at 

www.henryeng.com/minipod.html 
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Radio Guide 
Book Shelf 

by Rod Zeigler 

Radio-Electronic 

Transmission Fundamentals 
(Second Edition) 

by B. Whitfield Griffith Jr. 

In an era of seemingly out of control cost-cutting and 
expense limiting, this particular book should be consid-
ered your "desktop consulting engineer." 

This book is invaluable for both the entry level tech-
nician and the engineer that has been around since they 
invented electrons. We have all been in a position where 
something has come at us out of 
"left field" at a most inconve-
nient time. Changing mental 
gears to address this new prob-
lem could be greatly aided by 
simply refreshing our knowl-
edge of the particular circuit 
that is giving us fits. 
I first learned of this work at 

the Radio Guide AMTransmis-
sion Seminar in Charlotte, N.C. 
in September 2007. (The seminar 
itself was one of the best — if not 
the best — learning experience I have had since my long ago 
days of formal education.) Radio-Electronic Transmission 
Fundamentals was mentioned several times during the semi-
nar. My curiosity was piqued and I decided to investigate 
further after I returned home. 

RADIO-ELECTRONIC 

TRANSMISSION 

FUNDAMENTALS 

• 

A WELCOME AID 
Due to an ongoing problem with one ofour stations, and 

feeling that I had to have more information than my trusty 
old "Shrader" (Electronic Communication 2nd Edition by 

Robert L. Shrader, McGraw-Hill) was giving me, I ordered 
the book. (The "Seminar Discount" on the book that Barry 
Mishkind arranged for us was greatly appreciated.) 
I was not disappointed in the least. The information 

was detailed and understandable without requiring a 
Doctorate of Engineering Philosophy! 
I now had more than the fundamentals, which is what 

I needed to attack the situation at hand. I will not go into 
detail on the exact problem with which we were dealing, 
but this book gave me enough information to proceed with 
confidence and produce a coherent game-plan without 
undue expenditures of time or money. 

SOLID INFO, EASILY ACCESSIBLE 
I have spent some time looking through the book and 

comparing it to other reference works that I have. I find 
that it has the fundamentals, as most other books do, but 
it has two outstanding features that set it apart. 

First, it goes to a higher level of information with 
greater detail. Secondly, it has an index that is the easiest 
to navigate of any I have found. There was one minor 
anachronism that is noticeable: this Second Edition's 
reference to cycles instead of Hertz (the first edition was 
published in 1962) — but it does not detract in the least. 

RECOMMENDED BY THE BEST 
The following introduction, written by Benjamin F. 

Dawson, P.E. and Ronald D. Rackley, P.E., and reprinted 
here with the permission of SciTech Publishing, gives an 
excellent description of the book. I decided to include this 
introduction for one main reason: Mr. Dawson and Mr. 
Rackley are widely respected engineers whose opinions 
should never be taken lightly. 

Introduction to the Reprint Edition 
It is a distinct pleasure to see this excellent textbook on 

electromagnetic field theoPy and RF circuits become avail-
able again. Originally published in 1962, we believe that it is 
the best book ever written for promoting basic, concrete 
reasoning skills in engineers and technicians who deal with 
RF energy without an unnecessary emphasis on mathematics. 

Today's readers will find some of the material in this 
book, dealing with the slide rule, for instance, interesting 
only in a quaint, historical sense. However, the insight 
that can be gained from this clear, concise explanation of 
antennas, transmission lines, and RF networks from the 
standpoint ofsimplypresented electromagneticfield theory 
is of timeless value. 

We highly recommend this book for the graduate 
engineer who is seeking a more workable understanding 
of concepts that may have been clouded by abstract 
mathematics during college and for the technician who 
has never before studied calculus but would like to 
become skilled in dealing with RF fields. It is particularly 
useful for the latter because it introduces and explains 
just the amount of calculus necessary for understanding 
the concepts as they are presented. The material is intro-
duced in short chapters, which make the book particu-
larly useful for self-study and as a convenient reference. 

For mastering the subject of RF energy and gaining 
an intuitive understanding of how to work with it, there is 
no better resource than this book. As it has for us and 
many of our colleagues, we hope that this new edition of 
"Radio-Electronic Transmission Fundamentals" helps 
further your understanding of this very interesting, but 
thinly understood area of electrical engineering. 

For the broadcast engineer needing concise, accurate, 
and immediate RF information, Radio-Electronic Trans-
mission Fundamentals is exactly the repository of knowl-
edge that should be on the bookshelf. 

Radio-Electronic Transmission Fundamentals and 
other scientific and technical books may be purchased 
directly from SciTech Publishing, Inc. 911 Paverstone 
Dr., Suite B, Raleigh, NC 27615. Phone toll free at: 866-
510-4724 or visit their web site at: http:// 
www.scitechpub I ish ing.com 

Looking to fill your technical bookshelf? Some suggestions 
are ready for you at www.radio-guide.com/bookshelf This re-
source will be augmented periodically. Your suggestions are 
welcomed. 

Rod Zeigler is the Director of Engineeringfor Nebraska Rural 
Radio Association (KRVN/KTIC/KNEB). Contact him at 
rzeigler@krvn.com 
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Elevated Radial System 
• Easily inspected. 

• Less expensive. 

• Performs equal to or better than a 
buried system. 

• Requires less labor and materials 
to install. 

• Fully complies with FCC requirements. 

• Can utilize the land below the systems 
for farming, storage buildings, etc. 

• FREE systems design with purchase of 
elevated radial systems from Nott Ltd. 

Phone 505-327-5646 • Fax 505-325-1142 

3801 La Plata Hwy, Farmington, NM 87401 
email: info@nottltd.com 

RC 

nott ltd 
Coverage, Reliability, and 
HD RadioTN' Experience 

When Vermont Public Radio installed HD Radio" 
at some of the worst weather sites in North America, 

they chose 

Mt. Mansfield 

Vermont 

October 2006 

WVPR/Mt Ascutney; WNCH/Burke Mtn; 
VVVPS/Mt Mansfield - Bringing the first 

HD RadioTM signals to the Green Mountain State! 
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 

April 14 - 17 
Las Vegas 

See us at Booth N6424 

Radio Guide March/April 2008 Page 39 



Survival 
Guide by Ken Benner, NCE 

Protecting Your Credit Rating 

Among his varied careers — including radio engi-
neer, talk show producer and host, bus driver, and 
Alternate FCC Inspector — Ken Benner has yet another 
life as a consumer affairs champion. A sort of latter-
day Ralph Nader, Ken has been involved for years in 
research dealing with credit file and credit scoring 
abuses. What he has learned can help you survive in 
these challenging times. 

You need to keep an eye on what the national credit 
rating companies are doing behind your back. It involves 
billions of dollars of cost to the American public — some 
of it coming right out of your own pocket! 

As has been widely reported, security breaches at 
banks, etc. expose hundreds of thousands of peoples' 
lives to ID theft, or worse ( credit card fraud is the most 
common type of ID theft). A highly respected Javelin 
Strategy and Research 2005 Identity Fraud Survey re-
ported ID theft for 2004 to be $52.6 billion, a substantial 
portion of which is funding international terrorism. 

There should be laws to protect you. Yet, instead of 
working for that, little or nothing has been done by 
Congress, whose members' campaigns are funded for 
the most part with unlimited contributions from well-
heeled lobbyists who dictate most of the incredibly 
egregious legislation that evolves. You have to protect 
yourself. 

PERSONAL DATA CRISIS 
Incredibly, instead of laws mandating accurate in-

formation in credit files, agencies are allowed to con-
tinue circulating erroneous information. Most people 

find out a problem exists only when applying for a credit 
card, home or car loan, etc. Your credit score (a number 
generated by the credit reporting agencies), has a major 
effect upon the interest rate you will pay — or even if you 
are offered credit at all. 

However, people with perfect records in paying all 
their bills on time often discover their credit score is 
much lower than it should be. Part of the problem: few 
people realize that the primary product of the credit 
reporting agencies is to provide as much negative infor-
mation as possible, whether or not it is true. 

Significantly, research has documented numerous 
examples of substantially reduced credit scores based 
upon unjustified or totally fabricated denigration. A 
2003 study by the U.S. Public Interest Research Group 
found 79% of all credit reports contain some type of 
error — often the result of identity theft driven credit 
reports — with 25% involving errors serious enough that 
individuals could be denied credit. Still, it is largely the 
credit reporting agencies that are protected. 

THE FCRA 
Back in the late sixties, as a radio talk show host, I 

used the opportunity to obtain public support for the Fair 
Credit Reporting Practices Act (FCRA), with the help of 
then Senator Mike Mansfield of Montana. 

The Act was designed to restrict access to a person's 
credit file, conditioned only upon some act initiated by 
that person — applying for a credit card, employment, 
home or car loan and so on. As you might expect, the 
credit report industry promptly pressed Congress through 
their lobbyists to eliminate the intent and purpose of 
the FCRA, even pushing Federal "pre-emptive legisla-
tion," prohibiting states from enacting stricter laws 
protecting credit file privacy. Other implied consumer 
protections have met with a similar demise. 

As founder of the American Council on Consumer 
Awareness, Inc., I have toddled off to Capitol Hill in 
Washington annually for the past 25 years to fight 
these wrongs. Successes are not easy to come by, but 
we keep trying. 

UNEXPECTED PENALTY 

Our current project was initiated when my wife Karen 
inherited a small sum from an uncle. She took it to a 
neighborhood bank to purchase a simple CD. A few weeks 
later she noticed her credit score substantially reduced 
because the bank had accessed her credit file without 
granting a subsequent line of credit. 

Karen holds a Bachelor of Science degree in account-
ing with a minor in business administration and has 
managed our financial affairs during our half century of 
marriage, during which she and I have maintained an 
impeccable credit record. Shocked by this falsely implied 
"denial ofcredit," she immediately removed her funds and 
ordered the bank under threat of lawsuit to remove the 
costly, misleading item from her credit file. 

Karen's experience generated a bit of publicity and a 
small research grant was provided to determine the extent 
to which others had experienced similar abuses. 

CHECK IT OUT 
Consumers lose simply because businesses pass ID 

theft losses on to them. One method is the "Universal 
Default" scheme in which rates for all of an individual's 
lines of credit and insurance can be increased because of 
a single delinquent payment — or in Karen's experience, of 
a mis-implied application for credit. 

Whether it is a credit score reduction because you 
applied for credit, used a credit card, cancelled a credit 
card, or some clerk mis-typed an account number, the 
burden is on you to know and fight for your good name. 
We recommend you start with the free credit report you are 
entitled to each year from each of the three credit reporting 
agencies. A site like www.annualcreditreport.com will 
lead you to what is on your record. 

If you are planning a major purchase (house, car), you 
may also wish to learn your credit score, so you can find out 
if there are any credit reporting issues and do repair work 
before you get surprised with an excessive interest rate. 

President Emeritus of the American Council on Consumer Awareness, 
Inc., Ken Benner is currently performing Alternative FCC Inspections. You 
can contact Ken regarding this topic at acca-us@comcaenet 

RAM 

Ram Broadcast Systems 

builds studios for most of North 

America's major networks, group 

stations, and news organizations. Ram 

offers comprehensive studio design, fabrication, 

systems integration, and custom furniture. Put Ram's 

35 years of experience to work for you! 

RAM Broadcast Systems 

www.ramsyscom.com 
800.779.7575 
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Continental Electronics' 816HD FM offers the highest power transmitter on 
the market for low-level combined digital HD and analog FM. The 816HD can 
deliver 28kW of power for the strongest, cleanest signal on the airwaves. 
And since the 816HD FM is built "Contiuental" tough, its performance 
and reliability will make you a superhero! For more information, call 

800.733.5011 or visit our web site at www.contelec.icom 

Top-Value FM Monitoe 
Retains FM measurement accuracy with IBOC digital broadcasting* 

A wealth of features makes lnovonics' second-generation 531 the 

undisputed value leader in FM monitoring. In addition to the 

high-resolution total-mod display, the 531 also shows stereo audio 

levels, SCA and RDS subcarrier injection, plus a relative indication 

of incidental AM noise. A digitally-tuned preselecto- with 

programmable presets lets you quickly compare your station's 

parameters with those of market companions. 

retranammimil 

Compatible IRO C 
with.. ' !DIGITAL_ FiA111010 

Signal strength and multipath readouts simplify antenna alignment 

and help validate all measurements. Rear- panel appointments 

include balanced audio out, composite in/outs, and both antenna 

and high-level RF inputs. Alarm tallies are provided for overmod, 

audio loss, carrier loss and excessive multipath.. 

Model 531 - $2700 

'+4% max. Total-Mod offset 
with IBOC carriers on 

FM Modulation Analyzer — Model 531 

For full technical details, visit 

WWW•inovon.com 1 1305 Fair Ave. • Santa Cruz. CA 95060 
TEL: (831) 458-0552 • FAX: (831)458-0554 

  www.inovon.i:om • e-mail: info@inovon.com 
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Heavy 
Metal 

RCA and the 
Rise of Broadcasting 

The Radio Act of 1912 fostered experimental stations 
from Medford Hillside, MA to San Jose, CA. They were on 
the air sporadically, playing music and showing that radio 
could do more than send Morse code. However, general 
interest in wireless telephony was minimal. Then, among 
others, along came RCA. 

In the first two decades of the last century, telegraph 
companies mostly cared about business, not entertainment. 
At that time, the main focus was on business communica-
tion — sending and receiving transatlantic messages by 
means of wireless telegraphy. The major player was the 
Marconi Company. 

ROADBLOCK 
It was America's involvement in World War I that 

slowed the growth of commercial broadcasting. Due to the 
outbreak of hostilities overseas, the Navy and the Army 
Signal Corps took over all of the amateur stations and put 
them to use in the war effort. 

When the war was over, controversy erupted, because 
the military wanted to continue maintaining total control 
over all transatlantic communication. 

The amateurs were not amused, nor were companies 
like AT&T and the Federal Telegraph Company. They had 
all done their part to help win the war, and now they wanted 
to get back to work. They pressured Congress to get their 
stations back — and the idea of government control of 
wireless went no further. 

by Donna Halper 

PROTECTING THE HOME FRONT 
At the same time, the war brought a period of extreme 

patriotic fervor that swept America. There was considerable 
sentiment against foreigners as politicians were using 
rhetoric we might find familiar today, saying America 
should be for Americans. 

In that context, it is not surprising that foreign compa-

nies which owned interests in American businesses were 
suddenly considered a potential liability. After all, there 
was not just a World War going on; there was a war to see 
who would control international communication. The Ger-
mans had already shown how important this was when they 
cut the transatlantic cables in 1918, disrupting communica-
tions between the US and Europe. 

So, even though England was not an enemy, the U.S. 
Navy was unhappy that a company like American Marconi 
was under British control. Businesses like General Electric, 
among others, were also uneasy — despite the irony of 
American inventions having been sold to facilitate this 
foreign control. 

For example, executives at GE were justifiably proud 
of their Alexanderson alternator, a useful piece of equip-
ment that extended the reach and the quality of radio 
signals. It had already proven its worth during the World 
War, helping the government stay in touch with the 
American and Allied Forces overseas. If foreign corpora-
tions used it to dominate communication it would put the 
United States at a serious disadvantage. 

AN AMERICAN SOLUTION 
Something had to be done. And it was GE's Owen D. 

Young, working with representatives of business, the mili-
tary (especially Secretary of the Navy Josephus Daniels) 
and the U.S. government, who crafted a plan that seemed to 
be a win-win situation. GE would sell Alexanderson alter-
nators to the British, but the British had to give up their 
majority control of American Marconi. 

The Marconi Company did not think it was such a win 
for them — but in the end, they agreed to it. On October 17, 
1919, the Radio Corporation of America was created. Its 
main purpose at that point was to make sure American 
business and American technology played the dominant 
role in international communications. The articles of incor-
poration for the new company said that only American 
citizens could be executives, and no foreign corporations or 
individuals could own more than 20% of the stock. 

The announcement was barely noticed, appearing in 
most newspapers as a very small article on page 5 or 6, with 
the headline: 

RADIO CORPORATION 

OF AMERICA IS FORMED 

Later, David Sarnoff would say he had been involved in 
the creation of RCA from the very beginning, but it is 
doubtful he was a decision-maker at that time. Owen D. 
Young of GE was RCA's new Chairman of the Board; 
Edward J. Nally, formerly Vice President and General 
Manager at American Marconi and Sarnoff's boss, became 
the new company's first President; and David Sarnoff was 
named the Commercial Manager, a position he had already 
held with American Marconi since 1917. 

Still, Sarnoff was in a good position, as it put him into 
direct contact with the two biggest executives of the new 
company on a regular basis. Given his success in every 
position he had held with American Marconi, his bosses 
undoubtedly felt he had great potential with RCA. Sarnoff, 

for his part, did not disappoint. (Continued on Page 44) 

NEW SCRIPTEASYTm V2 
SIMPLY DRAG AND DROP I/O DATA AND LOGIC FUNCTIONS 

TO GENERATE MONITORING AND CONTROL SCRIPTS 

www.audemat.com 

RELAY 
1.• 9.• fro. eb 

 ̂• • II 

Miami, FL USA - 
Tel: 305 249 3110 
ussales@audemat-aztec.com 

.14 Integrated IP connectivity 

New WYSIWYG 

MASTERVIEWTm software 

Voice DTMF interface software 

9 serial ports (USB, RS232) 

for API, tunneling 

CF operating system 

Local KVM support 

64 digital inputs 

64 control outputs 

24 analog inputs 
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Full line of 

HD Radio Accessories: 

Circulators, Mask Filters, 

Reject Tuners, and 

Rigid Components. 

JAMPRO ANTENNAS/RF SYSTEMS, INC. • P.O. Box 292880 • Sacramento, CA 92829 USA • Phone (916) 383-1177 • Fax (916) 383-1182 • www.jampro.com Your Partner for HD Radio Solutions 

Broadcast Devices, Inc. Essentials for Good Broadcasting Since 1985 
The AES-302 Digital Audio Switcher/DA/D-to-A Converter 

The AES-302 s‘% itches 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 Switcher/DA 

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 

nu " 
bcli 

o 
COS-302   

.1t 

The CDS-302 is a two input composite audio switcher distribution system with silence 
sensor for automatic switchover operations. The CDS-302 has all of the features of the 
CDS-300 above including accessory port for adding the CTD-1 Composite to AES 
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 

Visit our web site lie more complete product information. 

bdi 

The CUP-300 Composite Audio Mixer/DA 

The CMP-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 CMP-300 allows you to manage base band audio signals in one 
convenient package. Each input features a high quality D.C. coupled instrumentation 
amplifier and each output features a 50 ohm impedance line driver suitable for driving 
long capacitive cables without instability. 

The CTD-300 Composite to AES Converter 

• • 

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 CTD-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 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. 

vvvvw.Broadcast-Devices.com 
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- Continued from Page 42 - 

A SHIFT IN FOCUS 
By 1920, Radio Corporation of America was making 

the transition from focusing on transatlantic cable traffic to 
manufacturing and selling radios. However, this had not 
been the original plan. The original idea was for RCA to 

take charge of all communication to and from ships, as well 
as all communications to and from foreign countries. 

RCA executives and engineers drew up plans to build 
impressive wireless stations, capable of "sending 1,000 
words a minute and circling the globe." In fact, some of the 

company's early advertisements refer to "world-wide wire-
less." Newspaper articles said these new stations would be 
five times stronger than even the high-powered plants in 
Nauen, Germany and Bordeaux, France. 

THE PATENT POOL 

But what the average citizen did not know, nor did the 
press of that era say much about, was that RCA, GE and 
American Telephone & Telegraph (AT&T) had quietly 
formed a patent pool, in which all of the technology needed 
to make radio work would be owned by these major firms. 

The intent at that time was to freeze out competitors like 
Westinghouse as well as individual entrepreneurs. 

However, by 1921, thanks to the success the Pittsburgh-
based company was having with its new radiophone broad-
casting station KDKA, as well as from sales of its own 
receivers, Westinghouse was invited to join the group and 
was even given representation on the board of RCA. 

These arrangements assured the financial success of 
these larger and more powerful companies, and made life 
very difficult for smaller companies like AMRAD (Ameri-
can Radio and Research Company) in Medford Hillside MA. 

For the moment, the government looked on benignly. 
What appeared very much like a monopoly — or more 

accurately an oligopoly — was allowed to proceed. 

MANUFACTURING AND MARKETING 
At the same time, RCA would be selling the receivers 

that GE (and later Westinghouse) made. And that is where 
Sarnoff intervened. 

Sarnoff s very thorough plan for getting RCA into the 
receiver manufacturing business was approved by his 
superiors, and RCA 
began providing radio 
equipment made for 
the commercial mar-
ket by Westinghouse 
and Wireless Speciali-
ties Co. 

Success was al-
most immediate. 
Some 100,000 radios 
were sold even before 
they were branded 
with the RCA name — 
many ofthe early units 
simply had the RCA 
name placed over the 

The Aeriola Sr. was among the 
Westinghouse products mar-
keted by RCA. 

top of the Westinghouse name. 1922 sales were $ 11 
million. Sarnoff was promoted to Vice President and 
General Manager. 

SUPPLY CHAIN TROUBLES 
Nevertheless, radio broadcasting still was not RCA's 

focus at this time — at least not in early 1922. All of RCA's 
advertising in the New York Times and Wall Street Journal 
concentrated on the ease and reliability of using the 
company's overseas wireless telegraphy. 

While Sarnoff had given his "Radio Music Box" plan to 
the company, it seemed they were having trouble implement-
ing it. The Wall Street Journal took note of RCA's problems 
in an article published on April 5, 1922. The headline reads 
"Radio Phone Demand Above Producers' Capacity." 

In the article, a state representative from Illinois 
was demanding an investigation into possible price-
fixing and complained about the "present shortage of 
radio apparatus." He said thousands of radio enthusi-
asts were being inconvenienced by the Radio Corpora-
tion of America's "apparent inability" to meet the 
demand for tubes. The representative also remarked 

that the tubes RCA was selling were being offered at 
"exorbitant prices." 

The Journal seemed sympathetic, but disagreed with 
the congressman that price-fixing was the problem. The 
rest of the article explained that obviously, RCA had not 
been totally prepared to meet the sudden demand for 
radio equipment, especially headsets, which were in 
very short supply. 

The Journal noted that RCA and its affiliate compa-
nies (GE and Westinghouse) were in the midst of ex-
panding their production capacity and, in the very near 

future, prices would drop and more equipment would 
become available. 

WHERE ARE THE RADIOS? 
Things seemed to be improving for RCA by May of 

1922, when a short item appeared in the Journal, saying 
that the company was now deriving considerable benefit 
from the "spreading radio craze" and the company's stock 
was on the rise. 

In fact, there was lots of talk about radio, as newspa-
pers hired their own radio editors, and new magazines 
such as "Radio Broadcast,'"Radio Digest," and "Popular 
Radio" appeared for the first time. There was a Radio 
Show in New York City in the spring of 1922; RCA was 
one of the exhibitors. 

Yet Sarnoff, a master at getting publicity, was being 
cautious when speaking about radio (or as it was then 
called, radiophone). The only mentions of RCA and radio 
broadcasting were about how, as originally planned, the 
radio apparatus being sold by RCA was manufactured by 
Westinghouse, General Electric, and the Wireless Spe-
cialty Corporation. 

(Continued on Page 46) 
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Cooled Resistor Loads 
Outdoor Applications 
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IILTRONIC RESEARCH INC. 
P.O. Box 249 Yellville, Arkansas 72687 870-449-4093 Fax: 870-449-6000 

E-mail: altronic@mtnhome.com Web Site: http://www.altronic.com 
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LARCIN 
We hear you. Loud and clear. 

e 

LOOK TO LARCAN FOR TRULY MADE 
TO MEASURE FM SOLUTIONS 
Designed with a difference to ensure the highest quality audio performance - 

LARCAN offers a superior range of solid-state FM solutions from 25w to 5kW. 

Customer driven and purpose designed for optimum performance - we bring 

you the ultimate in FM broadcast technology from ' stall to service'. 

We hear you. Loud and clear. 

25w FM Translator 
FMT-25 

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

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

Custom Fit Features: 

• Superior Audio Performance 

• Modular Design 

• VVideband Operation 

• Automatic Tuning (front-end) 

• High Selectivity 

• Fully Synthesized (Tx and Rx) 

• Internal FCC Code Key Module 

• Compact 1RU Design 

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 CUSTOMER'S SATISFACTION. 

WIDE RANGE OF ANTENNA MODELS ARE AVAILABLE 
AT ALL POWER LEVELS, DIRECTIONAL AND 

NON-DIRECTIONAL, MULTI-STATION AND MORE.. 

ADDITIONAL PRODUCTS INCLUDE.. 
TRANSMISSION LINE 

COMBINERS 
FILTERS AND 

TURNKEY SYSTEMS 

Phone: (814) 472 - 5540 Fax: (814) 472 - 5676 
Email: salesgpsibroadcast.com www psibroadcast.com 
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TELEGRAPH STARTS TO GIVE WAY 
Throughout 1922, Sarnoff s public speeches still 

stressed telegraphy. In a talk he gave to the New York 
Electrical Society in late November, for example, he 
talked about the achievements of the super-high pow-
ered wireless station "Radio Central," built in 1921, 
which could handle more messages than even the big-
gest stations in France or Germany. 

Sarnoff spoke of the many benefits of wireless 
communication: ship to shore communication had helped 
to save lives, the increased speed of transoceanic mes-
sages was helping journalists get the news more quickly, 
and businessmen world-wide were now able to keep in 
contact with suppliers and manufacturers, etc. He even 
predicted that soon, improvements in wireless tele-
phony would enable businessmen to talk with each other 
in various countries. 

But Sarnoff did not comment on the manufacturing 
of commercial radio receivers nor talk about the kinds of 
radio stations that were playing music and reading the 
news. It was mostly a business talk about telegraphy and 
the success of RCA's cable business. 

A STRONG BUSINESS 

RCA was demonstrating that it was a company to 
take seriously: the price of its stock was rising and 
financial analysts in newspapers and magazines had 
already begun telling interested investors to buy. 

One such analyst in July 1923 explained that Radio 
Corporation of America (at that point, the press seldom 
referred to the company by its initials) was "finding a 

satisfactory earning position much sooner than ... ex-
pected," and predicted that investors would begin receiv-
ing dividends in 1924. It was a good assessment — by 1924, 
sales of radio receivers alone brought in $50 million. 

WIRELESS TURNS INTO RADIO 
Everything changed in 1923. By early March, news-

paper and magazine advertisements were telling of a 
new vacuum tube, the UV-201-A. 

It had an improved filament and, according to the ad, 
this tube "averages about five times the emission of the 
UV-201 tube. This is an exceptional tube for power 
amplification, such as required for loud speaker opera-
tion. The tube may be operated from four dry cells, 
eliminating the storage battery." 

Sarnoff s plan to transition RCA from being a leader 
in transatlantic wireless communication to being a force 
in radio broadcasting be-
gan taking shape slowly, 
but the evidence was plain: 
at the end of 1923 the Jour-
nal printed the financial 
statement from RCA. It was 
very detailed and, unlike 
1922, for the first time there 
was an entire section devoted to radio broadcasting (not 
wireless communication, but commercial radio trans-
missions for the public). 

In the report, it noted that radiophone broadcasting 
was the fastest growing segment of RCA's business. As a 
result of the demand for radio equipment, RCA had its 
most profitable year ever. In the report, Sarnof said that 
the public had spent about $ 150 million on radio in 1923, 
and he predicted even greater revenue for the next year. 

leer 

CHANGING EMPHASIS 
It was in late 1923 that the focus of Sarnoff s talks 

finally shifted. He came to Boston in mid-December 
and, before a packed audience at the City Club, he gave 
his usual speech (similar to the one he had given in New 
York in November 1922). 

But now, in addition to pointing out all of the 
achievements and amazing things the wireless stations 
were doing, Sarnoff was making predictions about radio 
broadcasting. Among his visions were for three super 
power stations, one in the East, one in the Midwest, and 
one on the West Coast, which would be able to send 
music concerts all over the United States. 

The following year the focus ofthe speeches changed 
further, with more emphasis on radio broadcasting, and 
stories of how radio was changing people's lives (hear-
ing the voices of famous newsmakers and great singers, 
for example). Sarnoff also told his listeners in every city 
where he spoke that new and improved radio equipment 
was making listening a much more pleasant experience. 

By the end of 1924 Sarnoff was telling the press 
that what the country needed was a "national broad-
casting system." His vision of high power broadcasting 
stations was not about to come true, but that did not 
stop him from predicting that soon, in every home, 
people would have access to the best programs of 
entertainment and education. That, of course, culmi-
nated in the creation of the National Broadcasting 
Company in mid-November 1926. 

BRINGING STATIONS TOGETHER 
During the mid- 1920s, stations in cities like Washing-

ton DC, New York, Schenectady, Providence and Boston 
had begun to occasionally link up with each other, usually 
to broadcast a sports story like the World Series. 

Then, in December 1924, RCA sent out press 
releases that told how the company was intent on 
providing such broadcasts. The hope was that soon a 
chain of participating stations would span the entire 
United States. 

The press release reminded newspaper readers that 
RCA had developed a loud speaker called the "Radiola," 
which provided even greater acoustic range than any 
previous speakers. Of course, the press release left room 
for local newspapers to insert a plug for where these 
Radiolas could be purchased. Most newspapers did so. 

(Continued on Page 48) 

USB FM-Scanning Receiver 
Modulation and RDS Analyzer 
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Contact us at: 
www.devabroadcast.com 
sales@devabroadcast.com 
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The Band Scanner is a tool to evaluate FM broadcast band congestion and to 

log station identification parameters. The system is powered by the USB port 

of any Windows PC Supplied free of charge Windows software sweeps the 

receiver across the FM band. logging every carrier and generating a 

spectrum display of carrier level vs. frequency. It then analyzes each carrier 

and creates a station list. Stations with an ROS presence are further refined 

to show all the radio data groups being transmitted. Its interface is like a 

portable radio. It may be tuned manually through the receiver screen or by 

double-clicking a point on the spectrum plot or an entry on the station list. 

Spectrum plots may be saved as jpg or bmp files The ROS data error level is 

graphed in a separate window on the receiver screen. The program can be 

monitored with headphones plugged into a standard 1 /8" jack. 
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SECRET WEAPON 

We've got your stuff! 

Another Big Winner from Array Solutions 

Travel ready, water tight, brief 
case with molded high density 
foam includes battery, charger, 
room for adapters, and your 
14 or 15 inch notebook. 

PowerAIM 120 
Vector Impedance Analyzer for 
Commercial Broadcast 
Features 

• Measures RF parameters such as 
R+/-jX; Z/Ang, VSWR & Return Loss. 
Parameters can be measured at the 
PowerAIM RF jack or referred to the 
end of a transmission line. 

• Plots can be linear data plots, Smith 
charts and dual Smith charts with the 
second chart displaying the measured 
data rotated through a transmitter RF 
output network and/or a length of 
transmission line. Great for IBOC network adjustment applications! 

• Line Lengths and phase delay of transmission lines. 

• Operates with up to 50 volts peak to peak RF input to the instrument. 
Instrument is self protected against RF input overload. 

• Calibrates easily, fast, and to NIST standards, eliminating expensive 
lab certification. 

• Large selection of software tools to make the job easy and self documenting. 

• Outputs can be saved, printed, and imported into spreadsheets. 

• Many more functions for the broadcast professional. 

oars ...or web 
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There are just too many features for one ad, see them on our website: 

www.arraysolutions.com 
Phone 972-203-2008 

sales@arraysolutions.com 
Fax 972-203-8811 

Change the way *I t 
you think about 
the clock... 
AUDIO TIME MANAGER doesn't just shift time, it shifts the clock paradigm. 

Imagine inserting an extra traffic report in a network snow, with no loss of 

content. lmag ne backtiming into the networ.< perfectlsy every time, even 

when breaking local news means you're running long. ; imagine 

eliminating make-goods. Now shift your thinking about time, 

because your old clock just got a new face. 
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-Gabe Hobbs 

AUDIO TIME MANAGER its about tIma 

25- Seven Systems. Inc. • 888-257-2578 • www.25-Seyen.com 
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BUILDING NETWORKS 
An event in March 1925 proved how important estab-

lishing hook-ups of radio stations was to become. The 
success of this broadcast reinforced the idea that RCA was 
right to keep working on ways to link up more stations in 
distant cities. 

President-elect Calvin Coolidge was about to take the 
oath ofoffice (Presidential Inaugurations were held in March 
in those days). Radio was going to cover it as never before. 
RCA, led by Sarnoff, was there to arrange the coverage, 
working closely with Bell Telephone (which provided the 
telephone lines and loudspeakers for those in attendance to 
hear the proceedings) and with station WRC in Washington. 
Contrary to his stereotype as "Silent Cal," Coolidge would 
speak on the radio frequently throughout the 1920s; 

The result was a broadcast heard by millions of people. 
It made listeners feel as if they were actually there, experi-
encing history being made. Well-known announcer Gra-
ham McNamee of WEAF in New York (owned by AT&T) 
did the commentary, and the amazing broadcast made the 
front page of newspapers nationwide. 

PAYING THE BILLS 

The only problem was one discussed repeatedly since 
the early 20s: while RCA and Bell footed the bill for the 
inauguration, it was expensive. And what about other 
important broadcasts — who was going to pay for them? If 
the public wanted the biggest names and the best programs, 
somehow a plan had to be devised to pay for it. 

Unfortunately, the government was still on record as 
saying it opposed commercials. Herbert Hoover, then Secre-
tary at the Department of Commerce, told Time magazine in 
1924 that he believed allowing "direct advertising" would be 
the death of radio — and he had not changed his mind. 

Many stations disagreed and were quietly seeking ways 
to bring in revenue; Sarnoff had given talks about the need 

for sponsorship on a number of occasions throughout the 

1920s. Then, in late July 1926, AT&T got out of radio and 
RCA took over WEAF in New York; in Washington DC, 
the Chesapeake & Potomac Telephone Company closed 
WCAP in Washington DC, leaving only WRC, which was 
owned by RCA. 

RCA CREATES NBC 

With RCA owning a station in New York in addition to 
the one in Washington DC, rumors began to circulate about 
a radio network. As it turned out, the rumors were accurate. 

The National Broadcasting 
Company, which would have 
commercial sponsorship ofpro-
grams, took to the air on No-
vember 15th, 1926. Sarnoff had 
been instrumental in negotiat-
ing the contracts that made NBC 
possible. Before the new net-
work went on the air, a massive 
publicity campaign was created, 
with full page ads in many newspapers. The ads, along 
with interviews from Sarnoff, promised the best pro-
grams, the best performers, and the best coverage of 
national events. 

SHARING THE WEALTH 

The debut broadcast lived up to the hype, with some of 
the country's top vocalists, comedians, actors, and dance 
bands all on display. While to us today this may not seem 
like such a big deal, the quality of radio programs had varied 
greatly till up to 1926. If you lived in a big city, you might 
hear some excellent shows, but in the smaller towns, getting 
access to talent was a lot more difficult. 

National Broadcasting Company ran two networks, 
NBC Red and NBC Blue. As time passed, the former would 
be for the major events and the latter was often where the 
educational programming and public service, as well as the 
newer shows, were heard. 

Now, in any city where there was an NBC affiliate, 
people would hear the biggest and best entertainment, as 
well as the most important newsmakers. For example, 
when aviator Charles Lindbergh returned from making 
his groundbreaking transatlantic flight, there was a ticker-
tape parade to honor him. NBC had multiple announcers 
covering the entire parade route, talking to spectators and 
conveying the excitement of the celebration to the fifty 
stations that carried it. 

THE GOVERNMENT STEPS IN 
A book published in the late 1920s, Empire of the Air, 

was sharply critical of RCA. The author noted that RCA 
was using all its muscle to keep competition out and prices 
high. Even the City of Chicago was told by RCA that they 
could not build their own transmitters to contact patrol cars, 
as it would be a violation of RCA patents. 

Samoff, on the rare occasions when the press questioned 

him as to whether RCA was a monopoly, would first state 
that the company had never broken any laws; then he would 
insist that the company's main intention was to do what was 
best for the American public. He would say the same about 
NBC when asked whether sponsorship was a good idea, 
telling critics that the chief goal was to render service to the 
listening audience — and commercials made that possible. 

Finally, the government moved to break up RCA — the 
Consent Decree was in 1932 — although the partners were 
already starting to drift apart. AT&T, GE, and Westinghouse 
were anxious to market more effectively without competition 
from RCA, and so each began to sell directly to the public. 

GE and Westinghouse did continue some manufactur-
ing for RCA into the 1930's. However, not to be outdone 
that easily, Sarnoff bought the Victor company in 1930 or 
31 and set up the manufacturing plant in Camden, NJ so 

RCA could make radio receivers, as well as transmitters. 
When Heavy Metal returns, we will see RCA designed 

transmitters for the first time. 
Donna Halper wears many hats, among them college lecturer, 

historian and author. Donna also consults stations all over the 
country. Her email address is dlh@,donnahalper.com 
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The Broadcast Industry's cif?' 
6-channel UNcompressed Digital STE_ 
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MODEL460 DIGITAL SIL TRANSMITTER 
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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 

II I INE 
Phone: (+ 1)408-943-9323 

FAX: (+ 1)408-432-9218 

www.TFTInc.com e-mail: info@tftinc.com 
1953 Concourse Drive. San Jose, CA 95131 

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 trace-

able serial numbers. 

Fax Your List Today— 443-596-0212 

'BROADCAST EQUIPMLN 
— - 

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 
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Quality Tube Rebuilders Since 1940 

www.freeland-inc.com 
800.624.7626 
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Many in stock! 
Ready to ship 

Triode 
Tetrode 
Cermolox 

Thomson 
Klystrons 

Misc 
Tube Tips 

Mention LtitliC GUitle when shipping your 
next tube to be rebuilt and receive a 100/c Discoun-. 

20 Years of Service 

Asistencia en Español 

24 Hour Support 

2 Years Warranty .4! 

NEW 
EXCITERS/TRANSMITTERS 

w/stereo generator & audio limiter, 
field programmable FSK ID keyer, all built-in! 

audessence 

quality digital audio & 
broadcast via local US dealers 

Digital Audio Levelers 

No need to compromise on audio performance, PodBlaster and ALPS 
delivel the same unrivalled level control - just choose your model... 

Pod Blaster - super price; up to 4 channels in 1- RU 

u-sf 
I 

ALPS-1- tamper- proof, failsafe 

I.! l 
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ALPS-2 - front control ALPS-3 - plus IP, GPIO control 
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Digital Audio & Transmission 

AM PRO-1- loud, clear, bright 
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FM PRO-1- powerful enhancers, stereo, presence, bass 
HD PRO-1- consistently high quality for low bitrate services 

4.11 

RDS PRO-1- easy integration, intuitive software 
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Visit us at 

N4920 

Neff 

FIRST CLASS 
SUPPORT FROM 

grittith ,,l)roadcastc() 

www.griffithsbroadcast.com 

Main efflleel 
www.mainesource.us 

www.independentaudlo.com 

www.7bd.com 

www.audessence.com 

+44 (0)1444 880 444 

Experience Exceptional Quality, 
Reliability and Service! 

Experience Armstrong Transmitter! 

Our single tube FM 
transmitters offer you 
exceptional quality and 
affordable prices. 

Built for the "real world" 
environment these RF 
workhorses offer long 
term reliability and 
features not found in 
any other single tube 
transmitter available. 

Like Fiber Optic PA 
arc detection, PA 
thermostatic protection 
Roll Out Power Supply, 
and Key Component 
temperature sensors 

Armstrong Transmitter brings you the best RF 
products, the best around the clock support and the best 
prices ....because you deserve nothing less! 

ATRANSMITTER CORPORATION 

web: www.armstrongtx.com ph:315-673-1269 
email: sales@armstrongtx.com fx:315-673-9972 _ 

ARMSTRONG 
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Heavy 
Metal 

David Sarnoff and the 
Founding Years of RCA 

by Donna Halper 

Looking objectively at David Sarnoffs youth, there is 
no reason to believe he was destined to lead a major 
corporation. An immigrant who arrived from Russia in 
1900, he spoke no English and only got an eighth grade 
education. And yet, by 1930, he would be the President of 
the Radio Corporation of America and a dominant figure in 
American media. 

The story of his rise to the top of his profession is fairly 
well known. Having quit school to help support his family, 
he took a job as a messenger for the Commercial Cable 
Company, where he also learned Morse code. He then got 
a job as an office boy at the Marconi Wireless Company, 
where he earned about $5.00 a week. Even in 1906, that was 
not a lot ofmoney, but more important than the salary he met 
the movers and shakers in wireless communication, includ-
ing Guglielmo Marconi himself, and earned their trust. 

As historian Eric Barnouw and others have noted, even 
from childhood, Sarnoff always seemed to be planning for 
the next thing. 

TELLING IT HIS WAY 
Sarrioff had a great talent for self-promotion and for 

shaping his own image, making it difficult for later re-
searchers to determine what he really did versus what he 
said he did. Getting his name into print would be a life-long 
preoccupation (in his early days with American Marconi, 
the New York Times repeatedly referred to him as David 
"Saranoff" — once he became an essential part of the Radio 

Corporation of America's upper management, it was a 
mistake the paper did not repeat). 

To Sarnoffs credit, he became a master at telling his 
story his way. One event he related, his heroism during the 
Titanic disaster, became a truism in history textbooks — yet 
its accuracy is disputed by some historians. 

This much we know: Sarnoff did master English and 
also became an expert at Morse code. This enabled him to 
move up from office boy to telegraph operator. When he 
was only 20, he became the manager of the busy Sea Gate 
wireless station. After that, he was promoted to the station 
at the Wanamaker department store in New York City. 

TRUTH OR MYTH? 

Now we get to the disputed parts of Sarnoff's story. In 
the 1920s press releases he sent to the newspapers, he said 
he was a "graduate electrical engineer," implying that he 
went to college — which he did not. 

More importantly, he claimed he had been the only 
telegraph operator who heard the distress signals from the 
Titanic in 1912. He portrayed himself as the heroic young 
man who stayed at his key for 72 hectic hours, providing 
essential information. It is an inspiring story, which Sarnoff 
and the RCA publicity department (as well as his biogra-
phers) spread far and wide — but it has some problems. 

For one, no contemporaneous sources from newspapers 
or magazines of that era mention his amazing efforts. And 
although he may indeed have heard the signals at some 
point, by 1912, he was in management and no longer a lowly 
telegrapher. Also, the ship went down on a Sunday, a day on 
which the Wanamaker store would have been closed. 

REAL ACCOMPLISHMENTS 
But some elements of the Sarnoff story are beyond 

dispute. For example, when Radio Corporation of America 
(nobody called it RCA back then) was created, he was one 
of the first to realize that the future of the company was not 
in transoceanic cable communication but in manufacturing 
radio equipment for public use. 

Whether or not Sarnoff actually suggested a "Radio 
Music Box" in 1916 — and there is recently discovered 

evidence that he did — by 1920 he was certain that 
wireless telephony was attracting more interest. Sarnoff 
submitted a detailed proposal about how the Radio 
Corporation could do much more than be a vendor for 
GE's equipment. His proposal was approved. 

Sarnoff gave numerous talks about commercial ra-
dio in the early to mid-1920s, and he was not just 
enthusiastic, he sounded almost utopian. He said radio 
was the miracle of the age, and predicted the new 
medium would combat illiteracy, unite the nations and 
bring world peace. Lest this sound like exaggeration, 
many of radio's early pioneers felt the new technology 
was amazing, and Sarnoff was not alone in his excite-
ment about what radio could do. 

The fact that RCA got heavily involved with radio 
station ownership (and later in creating a national net-
work, the National Broadcasting Company, in 1926) 
was due in large part to Sarnoff s advocacy. 

THE GENERAL IN CHARGE 

He was handsomely rewarded for his shrewd busi-
ness decisions and his ability to give the public what it 
wanted. In 1927, he was named to the board of directors 
of RCA. By mid-July 1929, he was on the cover of Time 
magazine. And when his friend and mentor Major Gen-
eral John G. Harbord retired in January 1930, Sarnoff 
was named President of RCA. He was 39 years old. 

From then on to his death, Sarnoff, RCA and NBC 
were essentially synonymous. During his colorful career 
Sarnoff controlled the company with a firm hand, un-
afraid to fight with any and all who got in the way of his 
vision for RCA and the broadcast industry. 

This leads us to how he became a General. Although 
Samoffhad been turned down for military service during 
the First World War (he suspected anti-Semitism), he 
later joined the Army Reserve. When World War Il 
began, he was named a Brigadier General, serving as a 
communications advisor throughout the war. 

David Sarnoff had come a long way from being an 
impoverished Russian immigrant. He was now one of 
the most powerful men in America. - Radio Guide - 

AM Ground Systems Co. 
Ground System Construction, 

Evaluation & Repair 

1-877-766-2999 
www.amgroundsystems.com 

0 Has your station lost coverage over time? 

0 Is your AM ground system over 30 years old? 

0 Do you have a new CP or are moving transmitter sites? 

0 Has your ground system been damaged or vandalized? 

0 Is your base impedance or directional pattern unstable? 

0 Just wondering if you are getting all of the range your station is 

capable of? 

If the answer to any of these questions is YES 
Call today for a free construction, repair or evaluation quote. 

Reliable On-time Installation 

Quality Workmanship 

Tower Tune-up 

Free Budgetary Estimates & 

Quotes 

New Broadcast equipment at exceptional prices. 

Quality pre-owned equipment. 

Customized automation systems. 

Complete turnkey installation 

Console pre-wiring packages. 

Broadcast equipment repair. 

Complete engineering services. 

Studio design and project management. 

Lightner Electronics Inc. 

Your Ultimate Solution. \ 
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Model CMR Digital Antenna Monitor 

Model CRW-S Weather Receiver 

Mark Your Calendar 
May 15th 

(One day prior to Dayton Hamvention) 
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BGS Dayton Expo 
Presentations by Terry Baun and Frank Foti 

Livewire University Seminar 

• Exhibits by over 30 manufacturers 
• Breakfast and lunch provided 
• Admission is free but registration is required 

Go to www.bgs.cc 
for more information and registration form, 

or call your favorite BGS salesperson. 

352-622-7700 
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GORMAN-REDLICH 
257 W. Union Street, Athens, OH 45701 

Phone: 740-593-3150 — Fax: 740-592-3898 
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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 to Use arid Re labile 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 

Model CMR Digital 
Antenna Monitor 

• Remote Controllable 

• True ratio readings. 

• Phase sign automatic, no extra 

operation. 

Contact Jim Gorman at: 740-593-3150 
jimg©gorman-redlich.com — www.gorman-redlich.com 

A Reputation You Can Trust 

Since 1943 ERI has served the radio broadcast industry 

with products of the highest quality and dependability. 
At the dawn of a new millennium, ERI continues to raise 

the bar and set the standard for excellence in radio 
broadcast. 

ELECTRONICS RESEARCH, INC. 

(812) 925-6000 www.eriinc.com 
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Why the ti, 

For its excellent quality-price %/clue 

For its adjustable transmission 

power output from 0 to 20W for any 

selected operational frequency. 

For its double conversion receiver 

'that makes it opt for digital codifica-

tion (Up to 4 audio channels) 

For being digitally synthesized in 20 MHz operational 

frequencies from ISO MHz to 960 MHz. 

For the fact that both the transmitter and receiver con measure the 

'modulation percentage and pilot signal level (19 KHz stereo without 

'disconnecting the audio from the transmitter). 
For its remote control 

For its analog telemetry 

For being mode for mono or 

stereo (MPX) signal 

For its capability to work 

with AC power voltage from 

90 to 250 V, 50/60 Hz, and 

also with external battery if 

needed. 

FOMB, the uture  mmunication 

OMB AMERICA 

phone. ( 305) 477-0973 
(305) 477-0974 

fax. ( 305) 477-0611 

bond 

3100 NW 72nd. Ave. Unit 112 
MIAMI, Florida 33122 USA 
http://www.omb.com 
usa@omb.com 

for 
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Reid Guide Automation & 
Digital Audio 

RCS Master Control 
After 16 years in radio, it continues to amaze me how 

technology and the industry are evolving. Not long ago, we 
were fighting with cart machines and piles of equipment 
that now look like fossils. Today, most stations have 
replaced them with an automation program of one sort or 
another. The challenge is to choose the right one. 
I would like to share some of my automation experiences 

that may help you make your station better in some way. 

AN EARLY ADOPTER 
Early on, our stations in Atlanta saw the advantages 

broadcasting software brought to station operations and 
our audiences. Eagle 106.7 and Kicks 101.5 began been 
using RCS Selector for music scheduling in 1990. A 
change in studio location in 1993, coupled with the 
vision to expand, made RCS Master Control DOS the 
easy choice as the new playback system. 

The relationship we had fostered while relying on RCS 
for years in music scheduling was the number one factor in 
our choice for automation. For that matter, the industry, at 
the time, did not offer many other reliable choices. 

The change in the studio was instantaneous. We had a 
system that played what we wanted when we wanted. No 
longer were we tied to the studio for every transition. Live 
assist, satellite and automation modes brought a new 
workflow to Atlanta. All our songs were imported into the 
system — and the cart decks made it to the closet. 

MASTER CONTROL MEETS NT 
In 1999 Master Control DOS was retired and RCS 

Master Control for Windows N/T was installed because it 
included Y2K compatibility. 

Our stations did look at comparable systems, including 
Dalet, Enco, and AudioVault, which were in use at a few 
of our sister stations. The choice for WKHX and WYAY 

by Russell Smith 

remained clear. No other system has such fluid transition 
between the scheduler and the output of the automation 
system. Our listeners know as soon as they dial in that their 
favorite song or one they like is just around the corner. The 
combination gives a perfect output time and again. 

Installation and configuration were a snap. Once again, 
the service that was provided made a difference. RCS built 
our machines prior to shipping, and then our on-site RCS 
installer showed up to complete the installation. One of the 
things we enjoyed was having someone who gave us 
hands-on training while talking us through the improve-
ments in the upgrade. 

ANOTHER UPGRADE 

In 2004, RCS Master Control XV and Windows XP 
were delivered; they are still in operation today. We also 
launched our WKHX and WYAY HD2 channels during 
this same conversion. 

Master Control XV 

The addition of RCS Radio Show delivers title and 
artist data to our FM, HD, and HD2 transmitters, as well as 
to our Internet streams making them RIAA compliant. The 
RCS interface makes the data transmission end of what we 
do seamless. With the addition of Media Monitors, we can 
now validate everything we do, compare it to other sta-
tions, and better calculate how we program and sell against 
other stations in the market. 

Our disaster recovery plan is centered on RCS. Should 
an On-Air machine or studio be disabled we can bring a 
production machine on line and use any studio in an On-
Air role. Should we become locked out of our studios for 
some reason we can make use of Internet Voice Tracking 
and PC Anywhere to program the stations from anywhere 
there is an Internet connection. 

Even if our main studios became totally unusable, we 
have a second "admin" machine at one of our transmitter 
sites that can bring up On-Air operations from there for all 
four of our stations. A tape backup of the databases can be 
sent through the RCS Data Exchange service so we can 

build new machines quickly. With this type of security and 
backup, we sleep better at night. 

TOP NOTCH SUPPORT 
Over the years our staff has built a great relationship 

with the folks at RCS. They are like an extension of our 
own staff and they take great pride in the success we share. 

During normal business hours domestic support is 
always a phone call away, and you always get a familiar 
voice eager to get to the bottom of your problem. After 
hours you are routed to an international office, where 
someone is wide awake and equally as energetic to save the 

day. Everyone we call knows the language of radio. 
I believe radio will continue to evolve with technology 

to move beyond simply providing news, music and talk. In 
the future these staples will be part of the package, but along 
with them will come things we have not even imagined. HD 
Radio and digital automation systems like RCS will be the 
source and delivery method for these new innovations. 

Product information: www.rcsworks.com/en/products/mc/ 

Russell Smith is the Chief Engineer for Citadel in 
Atlanta. His email address is russell.smith@citcomm.com 

Broadcast measurements 
in a light-weight package 
Designed to meet the full spectrum of broadcast signal 

analysis needs, the MS2721B Handheld Spectrum Analyzer 

meets all FCC 73.44 protocols and iBiquity requirements 

for AM and FM IBOC—making 

it ideal for AM RSC proofs. 

And, with a front end dynamic 

range of >90 dB and a noise 

floor of -163 dBm at 1 Hz RBVV, 

this lightweight handheld 

supports a full range of new 

wave wireless signals—from 3G 

and ultra wideband to WiMAX. 

Spectrum Master MS2721B 

Anritsu 
Call 1-800-ANRITSU to place an order or schedule a demo 
or visit www.anritsu.us/Broadcast894 

Sales Offices: USA and Canada 1-800-ANRITSU, Europe 44 (0) 1582-433433, 

Japan 81 (46)223-1111, Asia- Pacific (852)2301-4980, South America 55 (21)2527-6922, 

www.us.anritsu.com 02008 Anritsu Company 

See us at NAB in Las Vegas • Booth # N7320 
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fa nfa FP-TRO 

The Ultimate IBOC Receiver/Translator 

Designed to accommodate "tut envelope" baseband signals )130C and 

analog), Fanfare's rew age receiver/transiatur, the TRO, s ful1y self-

contained and does not require an 1130C exciter. In fact it arrives In a 2 

module configuration ready for deployment under all existing M mod-

ulation forms The "IMO" offers considerable versatility requirng only 

connecton tc the FEcelvIng antenna and a linearized PA. If necessary, the 

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

by 571_. The latter would be of value for some repeater applications as well. 

At lie heart (DI' the TRO design Is our patented, Omega NIP-based 

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

bow norma, measure. This significant noise reduction manifests Itself in 

slanificantly increased sensitivity and adjacent noise rejection which Is 
esaentlà to msure reception of low-level 180C signals. 

fànSo@ fm 
612590eriter 
Email 'proinfoOkaiarefnucce 

1-800-268-8637(U.S. & Canada) 

Voice • 716-683-5451 
fax • 716-683.5421 

We "vAwcfonforefm.com" 

Veitewrie eweiverg eke koadeereers can te,g 

WHY NOT SWITCH TO MCI? 
COMPETE FM/TV PRODUCT LINE 

Coax switches from 
7/8" through 6-1/8" 

Control panels available. 

• ANTENNAS 

• SPLITTERS 

• NOTCH FILTERS 

• HARMONIC FILTERS 

• POWER COMBINERS 

• CHANNEL COMBINERS 

• N +1 SWITCHING MATRIX 

Free UPS Ground shipping within the continental USA 
and Canada - SWITCHES ONLY 

Micro Communications, In 0 Toll Free: 800-545-0608 
www.mcibroadcast.com 

VISA 

Master 

TFtANSCOM 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 1988 
10 kW 1983 
10 kW 1985 
12 kW 2000 
50 kW 1985 

1.0 kW 2007 
1.0 kW 2007 
1.0 kW 2007 
7+ kW 2002 
7+ kW 2005 
10 kW 2001 
14+5 kW 2005 
25 kW 1990 
25 kW 1989 
50 kW 1982 

USED MISC. EQUIPMENT: 

Marti STL10 System 

Marti ST15 System 

Bird RF Thruline Watt Meter, 50S 

Harris MW5A 
Harris MW5B 
Harris SX5A Single Phase 
Nautel Ampfet 
Continental 316F 
Nautel XL12 
Continental 317C2 

Crown FM1000A (new) 
Crown FM 1000E (new) 
Crown FM2000E (new) 
Harris 216HD IBOC 
Harris 216HDS IBOC 
Henry 10,000D-95 
BE Fmi1405 Solid State 
Continental 816R-3B 
Continental 816R-3B 
Harris Combiner 
(w/auto exciter-transmitter switcher) 

EXCITERS: 
*New* 20W & 30W Synthesized Exciters 

Please go to our website 
for updated listings. 

Retuning and testing available 
— call for quote! 

OMB STL systems for radio, complete 
with antenna and cable for under $5.000! 

2655 Philmont Ave, Ste 200, Huntington Valley, PA 19006 
800-441-8454 215-938-7304 Fax: 215-938-7361 

FT11-100P 

Some call 

"The Ultimate Translator Receluer" 
and It's HOW available WITH AM-STEREO 

The Fanfare FT I AP was the original translator receiver that breathed new life into so many 'iffy FM translator sites, providing them a fully airable 
signal, often when all there was was noise. Add to that, the FT- I AP's 

established record of reliability, and extraordinarily low maintenance and you 
have a receiver that will pay for itself many times over with service visits you 
won't have to make: not to mention a signal that will maintain your listener's 
attention. In other words,"It leaves you alone to do more important stuff." 

Now that AM to FM translation is being considered, Fanfare is pleased 
to offer the FTA I OOP, an AM/FM version of the FT- I AP for that purpose. 
Both models feature our acclaimed, high resolution, analog, front ends.As well, 
the state-of-art, digital control system maintains tuning accuracy at all times, 
even after power failure. Included is adjustable Composite Output. Audio 
(XLR) + 10dB outputs are available for AM translation. To further enhance the 
FT- I AP's FM versatility, optional, level- adjustable, Carrier Sense(to assist in 
meeting FCC regs); an RS232, Serial I/O port, and a gain-adjustable, stereo 
headphone outlet are available. 

fctilfwe fin 
6509 Ironsil Road, Unit H-1 
Bowmansville NY 14026 
Email "proinfo@fonforefm.com” "wwwfonforefm.com" 

Veseere receivers the broadcasters can rely on' 

1-800-268-8637(U.S. 8, Canada) 

Voice - 716-683-5451 
Fax - 716-683-5421 

Radio Guide March/April 2008 Page 53 



Field Guide Automation & Digital Audio 

The Audion Labs Voxpro 
I installed and used my first VoxPro by Audion 

Labs almost 13 years ago. The new company utilized a 
Mac computer for basic audio editing and marketed it 

for a quick solution to editing phone calls for on-air. It 
was definitely a product worth considering. 

Over the years improvements to VoxPro continued 
to be released as computer technology continued to 
improve and change, even adding a PC version. Our 
operators use them and rely on them, day after day, to 
do their shows. 

THE HARDWARE 
VoxPro 4.1.22 runs. It is as reliable as the computer 

on which you run the application. I now have installed 
six VoxPro workstations — three on-air and three pro-
duction rooms — each running on an inexpensive Dell 
computer (with a small footprint, to conserve space) 
under Windows XP Pro SP2, including a 1 GB Ethernet 
network interface and a RC500 USB controller. We 
have moved from version 3 through to the current 
version of 4.1.22, incorporating or activating the nev, 
features as they fit our needs. 

Since VoxPro offers "self discovery" of other 
VoxPro computers on the network, our IT guy, JR 
Rogers, chose to install a Dell PowerEdge server out-
fitted with a 1.5 TB RAID array and 1 GB Ethernet 
connection to accommodate the VoxPro network and 
Adobe Audition network. The VoxPro is allotted 500 
GB of storage. 

All six are running flawlessly on their very own 
network. 

In addition, to save time, we moved an external 300 
GB USB drive from one of the workstations to the 
server which is currently dedicated to one station's 
morning show. All told we currently have upwards of 
150 GB of VoxPro audio, and knowing our personnel, 
we will be managing disk usage soon as they tend to 
save everything! 

As of this writing our performance on the network 
has been quite good. We have noticed a slight jitter in 
display refresh when everyone is active. This is not 
detrimental to its use. I would recommend a 1 GB 
network as the VoxPro seems to require some exten-
sive bandwidth during record and playback, mostly 
due to the file format. It is not only pushing audio data 
but graphic information as well. The more throughput 
the better. 

INITIAL SETUP 
Installation is a breeze. It is best to install VoxPro 

with access to the Internet for quick registration of the 
software, though you can complete the installation and 
register the software at a later date. 

The advantage of using a network and file server is 
the access of files from multiple locations. Prior to the 
network installation all user accounts and files lived on 
the local workstations. Management of the local ma-
chines is easy through the Administrator account. We 
chose to map a folder on the server with a drive letter. 
This improves performance as a drive is accessed 
directly without the need of the computer constantly 
looking for the UNC path. 

Once up and running with audio connections it is 
very easy to learn and use. Assign an administrator and 
immediately password protect that user so settings 
cannot be changed by a rouge user, nor can you add 
more users without going through the administrator — 
otherwise you will have an unmanageable list of users. 

We make user accounts for full time staff and then 
create a common user for part time folks and weekends. 
(In addition we create special winner user accounts so 
that testimonial-type audio or winners worth archiving 
can be transferred to this folder for later editing and 

other production elements.) The title bar indicates 
which user account is logged in and which folder is 
currently opened. This comes in handy when someone, 
for some reason, cannot find something. You point out 
they are logged in as another user; problem solved 

READY TO USE 
The main screen is very easy to understand and laid 

out for ease of use. The Time Line, Edit View, and File 
List are right in front of you and very intuitive to 
navigate. The attached controller with scrub wheel 
makes editing a breeze. 

Audion's VoxPro takes center stage in the studio. 

The File List can be sorted by clicking the header so 
your files will display alphabetically, by date modified, 
by date created, or even length. The Edit View is a 
graphical display of both left and right channel de-
signed for easy editing. 

Editing is quick, easy, and non-destructive. Many 
editing functions are provided on the controller, like 
marking the beginning and ending of selections, cut and 
paste, etc., while more in-depth functions are found 
through the various menu selections. When someone 
asks for something I direct them to the menu items and 
they discover new, interesting effects which they find 
useful. Noise reduction is now available to help remove 
hiss or hum, along with a headroom slider which helps 
with editing. 

Most of the talent love the networked version, as do 
the production people. All files appear as if they were 
working in a control room. With this setup a user can go 
to any production room VoxPro workstation, open the 
application, choose his or her name on the user list, and 
start working. Snippet's from the air shifts can now 
easily be monitored and lifted for promo's or replay as 
produced bits later on. 

IMPROVED AGC ACTION 
One feature I postponed using until recently is the 

AGC. By the time Audion Labs released version 4.0, 
the AGC was working pretty well, but not quite to 
where I was comfortable. 

This function operates well with good sound 
cards, but if you plan on using the built-in sound card 
of a computer the noise floor may be too high to 
operate the AGC. This shows how sensitive the AGC 
was — and still is. The improvements incorporated in 
the AGC makes the option more viable with good 
sound devices, as the attack level and peak limiting 
are much improved. 

What I call attack level is the Sensitivity setting. In 
our installation we split caller audio to the Right chan-
nel and put the talent audio on the Left channel. Within 
the AGC setup, either one or both channels can be 
processed and the sensitivity can be set for each chan-
nel individually. This is quite handy, as in-studio levels 
can vary quite differently from caller audio levels even 
with gain control in the current hybrids. 

by Bill Eisenhamer 

Using our Sierra Automated Systems Rubicon and 
32KD router system, levels for individual channels are 
fine-tuned independently, complementing the AGC in 
the VoxPro. 

OUTPUT 

The VoxPro playback can be configured for stereo 
or a mono mix. The VU meters are always active which 
makes setting the levels and AGC much easier. The 
mono mix is either a straight mono mix, a -6 dB mix, or 
even a - 12 dB mix to compensate for the level gain in 
a mono mix. We use a straight mono mix due to our 
separation of left/right audio. 

Many stations already have a system in place to 
create podcasts. As we plan on improving our system, 
the publication wizard within VoxPro may come in 
handy; it steps you through creating RSS feeds and 
MP3 files for podcasts and incorporates an FTP appli-
cation for uploading the files to your website. 

THE AUDIO FILES 
Each user can choose audio quality depending on 

their needs and taste. The early versions of VoxPro 
created proprietary files and multiple files. The new 
version creates the .VPW file or VoxPro WAVE file, 
but VoxPro can import and export files in MP3 and 
WAV formats. This helps when the morning show 
wants to download an MP3 from the Internet, import it 
into VoxPro, and edit it for airing. Likewise the power 
users will export interviews and phone clips to MP3 for 
editing and archiving. 
A valuable feature is the specialty skimmer recorder, 

which saves in high quality MP3 format. The VoxPro can 
be set up to scan the default location of these specialty 
files and import them automatically. EZ-Export is avail-
able if you wish to set a standard in the Administrator 
account: the user clicks on "export" and the file is stored 
in a predetermined location and format. In addition, the 
VPW file can be directly imported into Adobe Audition, 
so VoxPro tracks can be easily included and edited in a 
multitrack production. 

Storing our files on a file server maintains the 
integrity of our audio, so a workstation crash is not as 
critical. However, one lesson we learned is to turn off 
the power-saving functions of the computer, especially 
the hard drive. This can avoid the loss of a file when 
saving to a server. Use a screen saver, but do not let the 
computer go into hibernation or sleep mode. 

One other "Gotcha:" in order to keep the speed 
available for VoxPro on the network, try and place the 
server and workstations on the same segment. Network 
traffic can sometimes cause VoxPro to act in strange 
ways during network playback. 

SET AND FORGET 
We have received few or no complaints on the 

VoxPro system. Everyone seems to learn the system 
rapidly and is able to use VoxPro to its fullest 
potential in a short amount of time, although it is a 
continuing education to train people on file and disk 
management. In general it has been a "set and forget" 
system. 

Its ease of use and flexibility are key. Audion Labs 
continues to invest time in improving their product, and 
there are many more features that we currently do not 
use though we may do so in the near future. Though I am 
slow to adopt some of these features, when I do, I am 
very happy with the results. 

The VoxPro is an essential tool for any radio 
station. 

Bill Eisenhamer is Chief Engineer for Lincoln 
Financial 's San Diego KSON/KiFM/KBZT/KSOQ clus-
ter. Email contact is: beisenhamer@jpc.com 
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ECONCO 
Rebuilt Power Tubes 

Approximately 
One Half the Cost of New 

3,000 Hour Unconditional Guarantee 
Call for Your Quotation 

ECONCO 1318 Commerce Ave., Woodland, CA 95776 
Phone: 530-662-7553 Fax: 530-666-7760 

Toll Free: 800-532-6626 Website: www.econco.com 

PROVIDING BROADCAST TOWERS, 
INSTALLATIONS & ENGINEERING FOR OVER 

30 years 

Since 1976 Magnum Towers has been 

providing the broadcast industry with guyed 

and self-supporting towers of the highest 

quality across the United States and around 

the world. 

TOWER SOLUTIONS 

t: 916.381.5053 
www.magnumtowers.com 

E PERIENCE YOU CAN TRUST. 

ari ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 

ANTENNAS 

COMMERCIAL QUALITY 
Om. 9m, 1 Om. 1 2m. 1 5m, 1 8m, 2 4m. 2 7m. 30m. 3 In. 3 7m. 3 ant 4 2m. 42m. 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 

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! 
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BSI Introduces OpX 
Throughout my I 6-year career, I have worn many 

hats in the world of radio. I have done a lot of technical 
and on-air work, in roughly equal proportions. This has 
given me the opportunity to install, maintain and use a 
lot of different automation systems. For two years now, 
I have been working with a new system called OpX from 
Broadcast Software International (www.bsiusa.com). 

A NEW SYSTEM 
It all started with an aging system from another 

vendor. I was Chief Engineer of the Cumulus stations in 
Midland-Odessa at the time, and Gary Kline our VP of 
Engineering asked if I would like to try out a new system 
in development. Before I ever heard OpX play even one 
piece of audio, I was impressed with the thought that 
went into its overall design. 

OpX is a system consisting of a number of purpose-
built modules. This approach gives you amazing flex-
ibility. All of the modules can run on a single machine 
for cost-conscious operations or can be spread among 
different machines for increased redundancy. 

The File Server module is the central database for 
audio storage and is shared by all of the stations in a 
facility. Each station has its own Audio Server module and 
Studio Client. The Audio Server handles playback of your 
station log, satellite programming, background records, 
etc. The Studio Client is the end-user interface, where 
talent can see the log and manipulate it, edit future logs, or 
insert voice tracks. The Studio Client also includes up to 
50 pages of instant replay audio on hot buttons. 

INTUITIVE OPERATION 
OpX was still considered a test-run when we launched 

it in Midland because we had never used the system to 
run one of our markets completely. We were evaluating 
the software as a pilot project for the entire company. 

For starters, we wanted to see how a totally untrained 
air talent would do with the system. So we intentionally 
kept the first DJ that would be using the system in the 
dark, with no instructions. The first time she saw OpX 
was at the beginning of her midday air shift, and she 
figured most of it out immediately. With very little 
coaching, she pulled off a stellar shift. 

The layout is simple and intuitive. It can be con-
trolled either with mouse and keyboard or by touch 
screen. Making changes in the log is simple. If you want 
to delete a log item, you simply click it to highlight it and 
press the delete button. To move something, you high-
light it and press the move button, which will then flash 
and say "Move Where?" Click where in the log you want 
that log item to go and it moves. The insert and copy 
commands work the same way. 

On the air at KBAT with OpX 

You can instantly jump to and edit any hour of the 
current day's log, scroll through the log line by line or 
page by page. After making edits, you can return to the 
currently playing log item by clicking one button. Log 
items are color-coded by type. Songs are blue, spots are 
green and voice tracks are yellow. 

QUICK AND EASY VT 
The OpX voicetracker, built into the Studio Client 

module is among the easiest and best sounding I have 
ever used. 

Prior to leaving Midland for our Houston cluster last 
summer, I did a nightly air shift on our country station, 
KNFM. Of course, caring for the engineering needs of 
six stations, I was a busy guy, so I typically had about 30 
minutes to knock out a five-hour air shift. Sometimes it 
took me longer to find an open studio to do the voicetracks 
than to do the tracking itself. 

Fortunately with OpX, any on-air studio or produc-
tion room can be a voicetrack booth for any station in the 
cluster. You can edit the log or lay down voicetracks for 
any station from any room. The voicetrack interface is as 
close to actually being on the air "live" as possible. 
Talent can hear song intros and outros in their head-
phones and have complete access to the same hot button 
audio they use during live shifts. 

A STRAIGHT-FORWARD INSTALLATION 
Some automation systems I have used over the years 

do a few things well, but lack in other areas. They might 
have a great on-air interface and be loved by talent, but 
also hated by engineers and program directors when it is 
time to build new clocks for syndicated programming. 
OpX makes everyone happy. 

The OpX Clock Builder is easy to use and pow-
erful. Prior to building clocks, you can define all 
satellite sources and network closures with friendly 
names. Instead of "switcher input 2" you have "The 
Dan Patrick Show." OpX does not dictate where 
closures go and does not require complex steering 
logic. You wire closures where you want them, tell 
OpX where they are, and then label them however 
you want. "Closure input 14" becomes "Dan Patrick 
Rejoin Liner." 

oo.o.isaixûnx 
cuuipuu Mr-  cu. 'pro. zi 

CeS1017i  De*  
MOO 54.1 SAL YAM) SATSMOWSTA t 

Aron novnuAl Long. 

550 Comm. MACRO ORIN:1NX. NOF 
35 00 Connerc MACAO OPT 101/ALSOF 
56 50 Cownerc MACRO OPT KIRAL NOF 

0K I 

a 

iéel,gdy 4  

Building clocks and changing 
schedules are simple to do 

Once everything is defined, clock building be-
comes a simple Q&A process. There are no macros to 
memorize, nor any complex wiring. The process is 
simple enough that engineering can generally connect 
and define the wiring in a very short amount of time. 

If your stations have complex program schedules, 
OpX can handle them. Each OpX Audio Server has the 
ability to background-record up to four satellite shows 
simultaneously, and then play them back using the 
same easy Q&A as live shows. 

SERVER LAYOUT 
Security was a top priority in the overall design for 

OpX. All communication between modules and work-
stations is handled via TCP/IP. There are no Windows' 
file shares whatsoever, which helps minimize expo-
sure to malware. 

Most of the OpX installations in Cumulus utilize a 
three-tiered approach. Each cluster has a single File 

by Robbie Green 

Server machine that holds all audio for all stations. Each 
station has an Audio Server machine that handles log 
playback, satellite switching, and background record-
ing. Every station also has a Studio Client machine that 
serves as the talent interface and handles audio for 
voicetracking and hot button playback. 

All of these machines are located in the rack room 
and connected via CAT-5e cable to the studios via KVM 
extenders. Of course, you could locate the machines in 
the studio if desired. 

While all modules can run on a single machine, 
the multi-tiered approach offers compelling advan-
tages, redundancy being the most important. Suppose 
an air talent spills coffee in the keyboard of the 
Studio Client machine. You simply shut it down and 
replace the keyboard while the Audio Server keeps 
rolling along. 

What if there is a power supply failure in one of 
your Audio Server machines? Simply start the Audio 
Server module on that station's Studio Client machine 
and keep going. You can utilize whatever level of 
redundancy you feel is appropriate for your facility. 

EVEN MORE REDUNDANCY 
Here at Cumulus Houston, we employ a four-tiered 

approach. Each studio has two Studio Client machines, 
one for the host position and one for co-host. 

Not only does this allow the co-hosts to have all the 
same information the host has, but also their own hot 
button audio. If the main Studio Client machine ever has 
a problem, we can simply swing the co-host monitor 
around and keep going. 

The main Studio Client machines here are equipped 
with two sound cards, one dedicated to typical Studio 
Client duties, the other to running Audio Server should 
the primary audio server for the station ever have an 
issue. OpX can continue to run with the File Server 
module shut down. Since audio for all stations exists on 
both the File Server and any Audio Server machines, you 
have great library redundancy. 

OpX can handle log playback with any Windows 
compatible sound card, but multi-channel cards are 
necessary for some functions, like voicetracking to work 
properly. Most stations are configured with six audio 
outputs, three from the Audio Server and three from 
their Studio Client. A seventh output dedicated to cue 
audio can also be used, but is not required. You can cue 
on any of the Audio Server outputs if desired. 

In some of our markets, we do not even use sound 
cards. We use IP audio drivers, as OpX supports various 
drivers from different manufacturers. OpX currently 
offers support for several Broadcast Tools switchers as 
well as USB GPIO. 

IN A WORD: RELIABLE 
OpX has some great features, and it scales well to 

any size operation, but perhaps its most impressive 
feature is outstanding reliability. I only wish all the 
other automation systems I used over the years had 
been as reliable as OpX. 

In two years of using OpX, across nine stations 
personally, and dozens more in a supporting role, OpX 
has proven to be extremely stable. I have had the File 
Server and Audio Server module running for over six 
months without shutting down, and only shutting down 
then for software updates. 

OpX is truly the first radio automation system I 
have encountered that does everything well. It is easy 
for everyone to operate, both talent and technical, and 
it is reliable. 

Robbie Green is IT Director and Assistant Chief 
Engineer for Cumulus in Houston, TX. Contact Robbie 
at robbie.green@cumulus.corn 
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GET YOUR STL SOLUTIONS FROM 
THE DEALER THAT KNOWS RADIO 

Moseley SL9003T1 
Studio Transmitter Link 
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Starlink SL9003T1 Ti! E1 STL is a fully integrated 

program audio, voice, and data transport system that 

combines Moseley's reputation for high quality aural 

Studio-Transmitter Links with digital Tl/E1 technology. 

THE RIGHT CHOICE FOR YOUR STATION 

STL • Program Audio 

• HD RadioTM Audio and Data Stream 

TSL • Remote Pickup ( RPU) 

• Satellite Downlink 

• Off- Air Monitor 

DATA • Remote Mirrored Server 

• IP-Based Equipment Control 

• Surveillance and Security 

• Internet and E-mail 

• RDS / RBDS data 

• Transmitter Remote Control 

VOICE • Telephone OPX 

• Intercom Channels 

Your best value for the future is the right STL choice today. 
Moseley Starlink is available from the most reputable 
supplier in radio broadcast — SCMS 

Mid-South: 1-877-391-2650 Bob Mayben 
Central: 1-731-695-1714 Bernie O'Brien 
West Coast: 1-866-673-9267 Doug Tharp 

Mid-West: 1-513-899-3036 Mary Schnelle 
South-Atlantic: 1-770-632-1295 Art White 
North-East: 1-315-623-7655 Jim Peck 

South-West: 1-210-775-2725 John Lackness 
North Central: 1-513-376-8600 Pam Leffler 
Pro Audio: 1-877-640-8205 Ric Goldstein 
Latin America: 1-760- 650-1427 Lily Massari 

YOU 

INC. 
KNOW WE KNOW RADIO , 

www.SCMSinc.com 

Contact SCMS 
at any of its offices 

to discuss your needs 

1-800-438-6040 

Bob, Ernie, Matt, Mike or Andy 

HQ in Pineville, NC 
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Pristine Systems' CDS32 

Finding an automation system to handle the day-
to-day operations of today's news/talk station can 

be a daunting task. There is a lot going on, and being 
able to handle it all smoothly is essential. 

When I first came on-board at WJNT-AM in 
1993, talk programming options were quite lim-

ited compared to the choices available today. 
After a few years, as more and more program-
ming choices became available, it was apparent 
that WJNT would have to invest in an automation 

system that could handle programming tasks that 
are unique to news/talk. 

EASY CHOICES 

WJNT originally chose CartWorks (the predeces-
sor to CDS32) when we installed our first automation 
system. For several years it handled all of our require-
ments at WJNT very well. 

However, the news/talk programming continued 

to grow, and we started to push the limits of our first 
automation system. To accommodate our growing 
programming lineup, it became necessary to add ex-
ternal timers and mechanical relays. While this solved 
some problems, it was not 100% reliable. 

In 2006, WJNT-AM was purchased by Inner City 

Broadcasting; from a standalone AM station, we 
became part of a 6-station cluster. One of the first 
items on our shopping list was a new automation 
system for our new talk studio 

The WJMT Talk Studio 

Pristine Systems CDS32 (Content Delivery Sys-
tem) was the obvious choice. The other stations in 
the cluster were already using Pristine Systems CDS32 
for music on hard drive, live-assist and satellite 
music formats. We found that the latest version of 
CDS32 was well-suited to handling our news/talk 
programming. 

HANDLING THE SOURCES 

We chose the CDS32 satellite automation system 

with two Broadcast Tools SS 8.2 audio switchers to 
accommodate our 16 different audio sources — mostly 
satellite, along with television and RPU sources used 
for TV news simulcasts, church broadcasts and remotes. 
The multiple audio switchers allowed us to do away 
with all the external timers and relays I had added on 
over the years, tremendously simplifying things as 
well as improving reliability. 

If additional audio sources are needed in the 
future, CDS32 can be expanded even further. A third 
Broadcast Tools SS 8.2 switcher can be added, allow-
ing us to control up to 24 different audio sources. 

Multiple satellite sources also mean multiple con-

tact closures. With our original automation system the 
number of closures was limited, meaning picking and 

choosing what could be accommodated and using 

external timers and relays. Making programming 
changes could be quite challenging at times. 

With CDS32, this became a problem of the past. 

Our CDS32 system can accommodate up to 48 input 
closures, which allowed me to do away with all of the 
previously added-on timers and relays. We were also 
able to take advantage of optional automation clo-
sures for return liners, optional breaks, etc. This made 
for an improved on-air sound. 
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EASY TO HANDLE CHANGES 
As anyone in broadcasting knows, numerous things 

will be handed to you at the last minute. Again, 
CDS32 makes it easy to handle last minute program-
ming changes, whether a last minute church program 

on Sunday, a new overnight satellite show, or adding 
a live break to the morning talk show. 

The CDS32 script editor is extremely flexible and 
makes it easy to modify programming. All input 
sources, relay closures and commands use easy-to-
read labeling. Items like time syncs, floating breaks, 
and hard breaks are easy to program in or modify on 
short notice. 

One of the most challenging things we have been 

able to accomplish with CDS32 is automating college 
sporting events. The script-based automation pro-
gramming used by CDS32 makes it easy to transition 
seamlessly from regular programming to a college 
sports event and back with no human intervention. 
Got a last minute college game that you need to air? 
No problem — add one command in the automation 
script and CDS32 is ready to go. 

TIME SHIFTING 

Another challenge for talk stations is time-shifting 
programs. We air several short features that are avail-
able on satellite, but cannot air them live. 

The background recording feature in CDS32 will 
let you automatically record any audio source avail-
able on the audio switcher while regular programming 
continues with no interruption. Recordings can be 
based on time or relay closures. Time-shifting a one-
minute stock update or a four-hour talk show is 
handled with ease. 

PLENTY OF HOT BUTTONS 

Along with our satellite programming, WJNT also 
airs a live morning talk show with different show hosts 
during the week. We also air a fast-paced afternoon talk 
show, along with several local high school sporting 
events. All ofour live programming requires fast access 

to sound effects, drops, bumper music, and spots. 

by Stan Carter 

CDS32 makes it easy with Hotkeys. Up to 48 
individual audio cuts are immediately available on a 
separate audio output. The board op or show host can 
access this with a click of the mouse or by using the 
dedicated button panel. Multiple Hotkey groups can 
be created, so each talk show host can have their own 
individually customized button panel. High school 
sports, live remotes, etc., or anything requiring quick 
access to audio cuts can have its own Hotkey group. 

13 14 

19120: 

25126 

311321 

37 38'; 
0 

0001,01,1Al 

Hotkey Button Panel 

As I mentioned before, last minute things are part 
of radio, and getting spot orders on short notice is 
quite common. In the past, it was necessary to directly 
record each spot into our old automation system due 
to file compatibility issues. 

CDS32 handles multiple audio file formats with 
ease. It does not matter if the audio file is an 
uncompressed stereo WAV file or compressed mono 
MP3 file — just add the cart info and the file is ready to 
play. Adding spots at ( literally) the last minute is a snap. 

Add in other features like 24/7 tech support, network 
spot transfer, auto spot set fill, etc., and CDS32 is a great 
choice for anyone looking for an automation system to 
handle the demands of news/talk programming. 

Product information at: www.pristinesys.com 

Stan Carter is the Operations Manager/Chief 
Engineer at WJNT-AM, in Jackson, MS. Contact Stan 
at slcarter@wjnt.com 
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nvestigator V 3.0 

FM,..AM...or Both 
You choose! 
rfSoftware, Inc. 

Are you tired of switching from program 
to program to complete a project? 

How about displaying your drive test output 
on top of your Longley-Rice prediction to SEE 
how your station is operating. 

Save time, money, and hard drive space, Save 

Vti software that gives )01.1all the tools 
in one program to work smarter not harder. 

Call 352.367.1700 for Details! 
L  wwwirfsoftware.com Today 
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www.nabshow.com 

While he's anxioUs to learn more about 
HD, right now he's focused on radio's 
interactive possibilities. He has plenty 
of questions regard ng streaming, 
staffing a Web department— and the 
impact on his 30110m line. 

On the hunt for creative content t 
h.elp elevate his station's revenue us 
on air, online and mobile strategies. 

Your Station's Content Comes to Life Here 
Welcome to the place where creativity originates, inspiration comes alive and 

dreams become reality. Since day one, the mission and focus of the NAB Show" 

have remained unchanged: to deliver it all to you— everything from content 

creation to acquisition to distribution, and everything in between— in one place. 

This includes the education, networking opportunities, advanced tools, latest 

technologies and end-to-end solutions you've only dreamed about. If you're in 

radio management, engineering, sales or production, the NAB Show- is the only 

place to bring your business to life. 

At his station, it's all about the 
HD trarsition and the associated 
benefits, including sound quality, 
netcasting, tagging, scrolling text 
and no multi-path distortion. He's 
ready t3 put the pops, hisses and 
fades behind him. 

tee e 

ISM Mom* 
teem, e 

amireiffloariregemer 
wham moms 

Conferences: April 11-17, 2008 Exhibits: April 14-17, 2008 Las Vegas Convention Center. Las Vegas. Nevada USA 

Energize your content and your career this year. 
Be our guest: use pass code A530 at www.nabshow.com/free 
to register for your FREE NAB Show Exhibits Pass. 
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ejj Use Probe 30M to create stunning 
"real-world" coverage maps using 
Longley-Rice and other models. 

Run AM-Pro 2TM to perform AM 

skywave and groundwave allocation 
studies, interference analysis, & 

coverage mapping. spacings. 

www.v-soft.com • info@v-soft.com • 1-800-473-3684 

New tubes are now manufactured by Econco 
in expanded facilities in Woodland, California. 

tto ECONCO 
Tel: 800-532-6626 Web: www.econco.com 

Intl: + 1-530-662-7553 Fax: + 1-530-666-7760 

The Leader in Broadcast 

Engineering Consulting 

Software! 

ej Run Terrain-313"e to plot STL 
paths and Longley-Rice coverage 
over 3D terrain. 

(..) Use FMCommander TM to study 
FM allocations using contour-to-

contour protections. and minium 

t. 

B Booth *N873 

SCHORIANDI Co 

AM Antenna Solutions 
LBA is your trusted supplier of digital engineered AM antenna systems 

LBA customized products include Directional Systems Diplexers Tri-

plexers ATU's Celluar / AM Colocation Systems RF and Ground Com-

ponents for all power levels We offer complete RF project design. and 

installation services 

LBA TECHNOLOGY, INC. 
800522.4464 www.LBAGroup.com SINCE 1963 

TRANSMITTING 

CAPACITORS 
MICA-VACUUM-CERAMIC 

iB 
(760)438-4420 

LINK@SURCOM.COM 

Mr17,1Ílf 

RF RF PARTS' COMPANY 

From Milliwatts to Kilowatts"' 

Eimac • Amperex • Svetlana • M/A-Com 
Motorola • Toshiba • Philips • Mitsubishi 

Se Habla Espanol • We Export 

800-737-2787 
760-744-0700 Email: rfp@rfparts.com 

www.rfparts.com 

DA HOOK DA GAP 
Safety Grounding Hook Lightning Dissapation Gap 

Solid Brass Hook & Hardware 
Fiberglass Rod Handle 

#10 Copper Cable & Alligator Clip 

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 

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 

LbtL2-ZZÇIE• 
Ph: 503-624-6426 
vetwi.cool-amp.com 

Fax: 503-624-6436 
err& sales@cool-amp corn 

BALJE 
TRANSMITTERS. INC. 

www.bau•rtx.com 

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 

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 Ø 

CCA PARTS 84 SERVICE 
V&J Electronics 

Can supply all parts, schematics, and 
manuals for CCA, CSI, Sintronic, and 
Visual transmitters. Field service and 

complete rebuild transmitters available. 

Call Van or Jerry Meier: 770-907-2694 
Fax: 770-907-2694 — 24/7 Service 

COD, Visa, Master, Discover, NET- 15/30 

www.ccaelectronics.net 

AM Ground Systems Co. 

enbergelec.gaw 

Ground System Construction, 

Evaluation 8i Repair 

1-877-766-2999 
www.amgroundsystems.com 

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 jiff over 12 years. 
888-509-2470 • www.broadcastworks.com 

ChrisScottekAssociates 
Visit our website 

www.scott-inc.com 

NRSC 
Loop 

Antenna 

Ph: (270)781-5301 

Fax: (270)781-1232 

Bowling Green, Kentucky 

AM-FM 
Notch Filters 
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nyestigator V 3.0 
101AT 1..1 
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FM.HAMmor Both 
You choose! 
rfSoftware, Inc. 

Are ou tired of switching from program 
to program to complete a project? 

How about displaying your drive test output 
on top of your Longley-Rice prediction to SEE 
how your station is operating. 

Save time, money, and hard drive space, 
with software that gives ou all the tools 
in one program to work smarter not harder. 

Call 3524674700 for Details! 
Visit www.rfsoftware.com Toda 

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 

The Band Scanner is a tool to evaluate FM broadcast band congestion and 
to log station identification parameters. The system is powered by the USB 
port of any Windows PC. Supplied free of charge Windows software 
sweeps the receiver across the FM band, logging every carrier and 
generating a spectrum display of carrier level vs. frequency. It then 
analyzes each carrier and creates a station list. Stations with an RDS 
presence are further refined to show all the radio data groups being 
transmitted. Its interface is like a portable radio: It may be tuned manually 
through the receiver screen or by double-clicking a point on the spectrum 
plot or an entry on the station list. Spectrum plots may be saved as jpg or 
bmp files. The RDS data error level is graphed in a separate window on the 
receiver screen. The program can be monitored with headphones plugged 
into a standard 1/8" jack. 

DE VA® 
et F cPt. -r 

Bend 
USB FM-Scanning Receiver and RDS Analyzer 

Contact us at: 
sales@devabroadcast.com 
www.devabroadcast.com 

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. 

IIMEMIMIDEMIE 

DAYTON INDUSTRIAL CORPORATION 
2237 Industrial Blvd., Sarasota, FL 34234 Tel: (941) 351 4454 
Quality Receivers Designed and Manufactured in the USA 
Email: sales@daytonindustrial.com Website: www.daytonindustrialcom 

www.digitalradioengineering.com 

Phone: 845-355-4001 

digitalradicLgineenng 

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 

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 

Professional 
Equipment Repai 

Consoles 

11- Exciters 

▪ STLS 

Automation Systems 

i• Audio Processors 

le- Transmitters 

Remote Equipment 

at Lightner Electronics, Inc. 

Toll Free: 866-239-3888 
... • is I ron' 

BESCOINTERNACIONAL 

"Now in Our 34th Year-

World Leader 

in AM-FM 

Transmitters 

AM & FM Pre-Owned Units in Stock 

All Powers and Manufacturers 

Instruction Books - Spares - Complete 

Visit our Website: www.besco-int.com 
Or Call Rob Malany at: 321-960-4001 

MOORETRONIX 
BROADCAST & INDUSTRIAL ELECTRONICS 

Our 7," Year 
Our client list continues to grow. 

Thank you for your confidence 

and equipment purchases. 

We Re-Condition 
Pacific Recorders BMX 1-Il-Ill, 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. 

oeuidie 
tosetoe 

See the "News-Update" page at our website. 

Tel: 800-300-0733 Fax: 231-924-7812 

WWW.MOORETRONIX.COM 

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.s 

www.rfengineers.com 

meEngineers, Inc. 352-367-1725 

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 

Doug Vernier 
Telecommunications Consultants 

I FCC Applications for AM, 
FM, TV, DTV, LPTV, STL 

I Upgrade and Due 
Diligence Analysis 

II Frequency Searches 

oft 

▪ Site Relocations 

▪ Propagation Prediction 
with Custom Mapping 

• Demographic Analysis 

a Directional Antenna 
Design 

We use V-Soft Software! 

www.v-soft.com consultIng@v-soft.com 800-743-3684 
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Radio PipelinE 
Wheatstone - NTI Americas - D&H Satellite - JK Audio 

Wheatstone Announces 

New Products on Display 

for NAB 2008 

Wheatstone Corporation will exhibit its digital audio 
network systems, spotlighting its new Evolution Series 
Radio Consoles. Studios equipped with the new Evolu-
tion consoles can operate independently yet can share all 
sources and mixes through the E-series Network Switch — 
without traffic limitations, audio latency, or machine 
control delays. 

Also on display is the Glass E, a software application 
that is installed on a standard Windows XP PC which 
allows the user to control any Evolution control surface 
from a remote location through a LAN or WAN. The 
Glass E graphically replicates the associated control sur-
face with the IP address to which it is appointed. 

retains the features 
larger consoles de-
spite its small foot-
print. The Air 1 was 
specifically de-
signed to meet the 
needs of on-air, pro-
duction, news ap-
plications, remotes, 
and the emerging podcasting market. The low profile 
frame, only 2-1/2" high, comes equipped with rugged 
tabletop mount with direct access TRS rear connectors. 

The W-12 Console (not shown) targets small to mid 
market radio stations and offers high-end features such as: 
three stereo main busses, ten A/B dual source stereo line 
inputs (analog or digital), two microphone preamps, 
uncompressed 24-bit operation (44.1 or 48kHz), switched 
VU meters, built-in cue speaker with level control, and 
headphone jack with built-in amp. 

New from AUDIOARTS ENGINEERING: 
The Air 1 Console is an ultra compact console that 

and interconnect system of much 

New from VORSIS: 
The flagship AP-1000 31-band digital spectral pro-

cessor is now 
equipped with new 
technology such the 
Vorsis Bass Man-
agement System* 
algorithm in the FM 
Limiter/Clipper 
section and new 
five-band AGC. 
The factory presets have also been refined and there are 
now over fifty carefully tuned custom presets included. 

The FM-5 audio processor is one of the newest 
members of the Vorsis processing family. Features in-
clude a proprietary five-band Multiband Dynamics Con-
troller along with a precision ten-band final limiter with 
distortion masked clipper. The FM-5 also ships with 
additional custom presets. 

Wheatstone 
252-638-7000 — sales@wheatstone.com 

www.wheatstone.com 

New Equipment 

Updates and Modifications 

Industry Information 

NTI Introduces 

the DR2 Digital Audio 

Signal Generator 

The new DR2 Digital Audio Signal Generator 

completes the NTI digital audio instrument family. 

Like the companion DL1 Digital Audio Analyzer, this 

digital audio generator delivers full performance and 

bench-quality functionality in a handheld, battery 

powered package. 

The DR2 produces all common digital audio test 

signals in the digital domain, allows external syn-

chronization to audio and video, and produces a 

comprehensive set of surround test signals. In addi-

tion, it includes unique functions for testing trans-

parency of the digital channel and for measuring 

signal latency. The innovative multi-function ro-

tary control wheel and efficient function keys en-

sure fast access to the signal functions and param-

eter setting. 

The DR2 Digirator generates sine waves with 

stepped & continuous sweeps, white & pink noise, 

polarity & delay test signals with sampling frequencies 

up to 192 kHz, and resolution up to 24 bit. The signals 

are provided at the 

AES3, S/PDIF, 

TOS-Link and 

ADAT outputs. 

The powerful 

WAVE-file play-

back functionality 

allows transferring 

customized test 

signals from the PC 

to the DR2. 

For working in 

a professional en-

vironment, a digi-

tal signal source 

has to be able to 

synchronize to ex-

isting audio or 

video clocks. The 

DR2 provides easy synchronization with AES3, DARS, 

WORD-Clock, as well as video black burst signals in 

the PAL or NTSC format. The load impedance may be 

altered between 110 Ohms, 75 Ohms and High Z. 

With the appearance of an increasing number of 

multichannel audio formats, NTI has also imple-

mented typical signals streams in all commonly used 

formats, such as Dolby D, D+, E, Pro Logic II, DTS, 

and DTS-HR. 

The transmission of these compressed formats 

requires transparent audio links with sufficient band-

width. The DR2 measures the transparency of any 

channel and verifies the suitability for multi-channel 

formats. 

Additionally DR2 is able to measure the signal 
latency from the output to the digital input and ex-

presses the round-trip-delay of the digital audio signal 

in milliseconds and as a number of video frames. 

The DR2 is now available from stock, and options 

include an AC power supply, an output transformer for 

AES3id use, and a belt pouch. 

NTI Americas 
503-684-7050 — info@ntiam.com 

www.nti-audio.com 

D&H Satellite Introduces 

the Gibraltar Gemini Mount 

DH Satellite introduces the Gibralter Gemini Mount 
to compliment its premium line of antennas and mounts. 
The Gemini was developed in response to consumer re-
quests for a high quality, steerable, system that will track the 
geosynchronous — as well as the inclined orbit — satellites 
with the tighter tol-
erances required by 
the digital formats. 
This system incor-
porates all of the 
proven Gibralter 
features, but is sized 
for the 2.4 (8'), 2.7 
(9') and 3.0m ( 10') 
antennas. 

The Gibratler 
and Gemini mounts 
are three-axis units 
that allow for Azi-
muth, Elevation and 
polarization con-
trol. The Gibralter 
has been tried and 
proven over the last 20 years and has been found to be as 
solid as the "Rock of Gibraltar." This unit is the ultimate in 
steerable systems and is designed for use in the 3.7m-5.0m 
size of antennas. Wind speed ratings are 150 MPH. 

D&H Satellite 
800-627-9443 — dhsat@mhtc.net 

www.dhsatellite.com 

JK Audio BluePack 

Wireless Interview Tool 

BluePack allows live man-on-the-street interviews 
through a cell phone equipped with Bluetooth Wireless 
Technology. This sleek belt pack provides a professional 
look and feel to field reporters and remote talent. 

O. Head Phones 
Power 

BluePack pairs to your cell phone like a Bluetooth 
wireless headset. The unit sports a professional micro-
phone preamp and powerful headphone amplifier. A 
3.5 mm stereo line input jack allows recordings to be 
mixed into the broadcast. The 3.5 mm stereo line 
output jack provides your full bandwidth microphone 
signal on the left channel and Bluetooth audio on the 
right channel. 

The stereo headphone output gives you a mix of the 
XLR microphone input, 3.5 mm input, and Bluetooth 
audio. This powerful 1/2 Watt stereo headphone amplifier 
will cut through any crowd noise. BluePack also pairs to 
Bluetooth equipped sound cards and music players in full 
bandwidth stereo A2DP mode. 

JK Audio 
800-552-8346 — info@jkaudio.com 

www.jkaudio.com 
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FINAL STAgE 
RADIO ROUNDUP 
The Radio Guide Event Registe' 

Email your dates and info to_ radio@rconnect.com 

NAB 2008 Convention 
April 11-17, 2008 
Las Vegas, Nevada 
www.nabshow.com 

Dayton Hamvention 
May 16-18, 2008 
Trotwood, Ohio 
www.hamvention.org 

TAB Trade Show and SBE 55th Annual Convention 
August 6-8, 2008 
Austin, Texas 
www.tab.org/convention-and-trade-show/ 

NAB 2008 Radio Show 
September 17-19, 2008 
Austin, Texas 
www.nabradioshow.com 

SBE Chapter 22 Broadcast and Technology Expo 
October 7-8, 2008 
Verona, New York 
www.sbe22expo.org/ 

Broadcasters Clinic 
October 14-16. 2008 
Madison Marriott West Hotel, Madison, Wisconsin 
www.wi-broadcasters.org 

Pittsburgh SBE Chapter 20, 2008 Equipment Expo 
October 20-21, 2008 
Monroeville, Pennsylvania 
www sbe20.org/expo.html 
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Radio Guide 
Tâo Pe Trio eor Stdito Cordell 
1- The Studio 'Slave' Auxiliary Relay Pack 

8 form C contacts tot-switching functions ranging from low level audio up 
.,\011- -- to 2 amps of AC or DC. Momentary, continuous and DC input control. 

Steady state and flashing Solid State Relay driver voltages and much more. 

2- The Studio Solid State Relay Pack 
A solid state switching interface that can switch up to 5 amps at 120 VAC for 
powering "ON AIR" or"RECORDING" signs or other alerting indicators. 
May be driven directly by the DME Studio SLAVE, Mic Pro 2, or the users 
own 5-15 VDC source. 

3- The Pro' & Pro 2' Microphone ON-OFF Controllers 
The Mic Pro is a lighted switching interface for the Studio SLAVE and similar 
competitive products, while the Mic Pro 2 is a stand alone microphone ON-OFF 

controller and will directly drive the Studio Solid State Relay Pack. Both Mic Pro's 
are designed for microphone control of low cost mixing boards with "insernacks. 

For more details or these and other nnovative products for the broadcaster. 
call or visit us on the web at: vAundmengrineeringeom 

2174 Chandler St. Camarillo CA 93010 805-98-7881 800-249-0487 

The Systems 

Specralty Hardware 

Store! 

*it 

CYSTEMS • OTORE com 

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 

Sa es©SystemsStore.cc rr Tel: 407-656-3719 Fax: 407-656-5474 

Plefeeem, Soiveze 
Problem: Night tei Weekend Weather 

Solution: RadioWeather.Com 
Barter in top 100 markets 

NAB Booth N6123 
Do advertisers want to know 
"When will my spots air?" 

Email MyTimes.com 

NAB Booth N6123 
Brand New For '08! 

AUDIO LEVEL PROBLEMS? 

II 

ALPS Series 

PodBlaster (1RU 1/2 rack) 
audessence 

PROBLEM 
SOLVED! 

Now Available From e- 866-483-4895 [ toll-free 
: 765-983-3816 

ÉMI: 765-983-3817 
e sales@mainesource.us 

httpi/www.mainesource.us 

Complete RI, and Studio Solutions 
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Make Your Audio Stream 

SCREAM 

Streaming Podcasting A/V Production 

Pour out professional broadcast excellence with Optimod-PC 1100—a PCI 
sound card that features a powerful DSP-based audio processor from Orban, 
a global leader in radio and television broadcast technology. 

• 2 band AGC and 5 band compressor 

with a look ahead limiter 

• 20+ format-tested presets 

• Versatile mixer with one \NAV and 

three hardware inputs for ad 
insertion, software playout systems, 

live mics, and more. 

• Remote administration 

• Improves any codec's efficiency 

• Used by today's leading audio streamers 

MP4, AAC, HE-AAC (aac Plus) codecs also available 
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