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The broadcast engineer's RFR safety responsibilities extend beyond the 
boundaries of out own transmitter plants. Recent FCC actions have made it 

clear that RF safety is not to be ignored. Furthermore, current climber RFR-

safety training classes emphasize the hazards near our broadcast transmitter 

facilities. 
When a crew is working on a tower near your broadcast transmitter you 

may be asked to reduce power, change antennas, or go off the air while the 
tower crews are at work. Most likely this will be based on an RFR survey or 

an alarm from some kind of RFR personal safety monitor. 
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You car generate 

multiple digital stereo on 

your Existing FM 

Transmitter 

System consists of: 
(1) Encoder @ $9,000. 

Receiver @ $150. ea. 
No cnanges required in your 
present analog transmitter. 

Sample Applications: 
- Stereo Digital Channel 
For 2nd language 
- Digital Channel for Books for the 
Blind 
- Dedicated Channel for 
Supermarkets 

- STL for multiple station owners 
- Normal Radio programs within 
the 1 my contour for both analog 
and digital 
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PowerClamp surge suppressors clamp 

lightning-induced powerline transients to 

within a few volts of normal AC voltage! 

PowerClamp will pay for itself by reducing 

expensive damage to transmitter site 

equipment caused by powerline spikes 

and surges. 

Protect your transmitter and 

Stay On The Air with PowerClamp! 

DISTRIBUTED BY 
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ENERGY-ONIX CONTINUES TO SELL AT LEAST ONE AM AND ONE FM 

TRANSMITTER EVERY DAY!  
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- Portable Solid State 40 watt 

VHF/UHF Transmitter and 
receiver 

- 16 RF Channels Selectable 

- 4 Channel Audio Mixer 

- Can work from 115v/220v AC 
and 12 volts DC 

Selling Prices: 

Transmitter - $ 1.995 
Receiver - S 1,495 
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Stereo Quality STL Link 
permits duplex operation on 
the Internet or any other 
Ethernet connection. 

Can be expanded to encode 
(3) stereo programs. 
Each terminal contains a 
LINUX based encoder and 
decoder with automatic 
adjustment to match useable 
bandwidth. 

Cost per Stereo terminal 
including hardware and 

software $3,000. 

Documentor 2 
(Audio Logger) 

365 day Audio Logger 
capable of driving 
10 monitor terminals and 

selecting pre-recorded 
programs by minute, hour, 
day and month. 

Can be configured with many 
Documentors to record and 
monitor multiple programs. 

$1,295. 

Your Source for AM & FM Transmitters 
Phone: 888.324.6649 / 518.758.1690 Fax: 518-758-1476 
E-Mail: info@energy-onix.com www.energy-onix.com 
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Safe 
near our sites. 

erefore, it is important to understand the potential 
dang rs from things like high voltage or Radio Frequency 
Radi tion (RFR). FM has had the majority of attention, 
since often several antennas (or combined antennas) are in 
close proximity, adding up to a lot of power — and exces-
sive 
static 
upon 

is jus 
li 

niqu 
AM 

R.FR. Measurements are needed to identify which 
ns need to reduce power or shut down, depending 
the work being done. 
nderstanding the potential dangers around AM sites 
as important. 
is a bit easier now, with the introduction of tech-
s and meters that more accurately reflect RF levels at 
roadcast frequencies. But the best surveys with the 

best meters are of little use unless the results are under-
stood and, with personal monitors, attention is given to the 
entire RF "environment" at transmitter sites. 

For that reason, we encourage you to read John White's 
article on Page 4. It should give you some ideas on where 
and how to set up an RFR safety program at your station. 

Also consider another type of important measurement, 
the focus of Don Mussell's article on Page 18. Being able 
to "see" things that are not normally visible will help you 
prevent problems from happening. 

On the other hand, sometimes it is what you see that may 
present a challenge, as Mike Callaghan shows on Page 32. 

We hope personal and RF safety is a high priority at 
your transmission sites, and by using all the tools avail-
able. you find any and all problems before they become 
major ones. - Radio Guide - 
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numerous BSI users. Thanks to their 

input, Simian now includes an on-

screen weather display that updates 
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The new Simian also includes 

sophisticated new Voice-Tracking 

functionality allowing Voice-Tracking 

days in advance, even from remote 

studios, and an improved ability to 

verify logs before air play. 

Simian is still the most feature-rich 

automation system in the industry and 

provides powerful, reliable broadcast 

automation for stations in the US and 

around the world. 
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Ensuring Safety With 
Personal RFR Monitors 

By John White 

Radio Guide continues to be vitally interested in the 

personal safety of broadcast workers, both from a secu-

rity standpoint as well as from Radio Frequency Radia-

tion (RFR). In this, another in our series of articles on 
personal safety, John White discusses how important it is 
for a worker near transmitters to have a reliable per-
sonal RFR monitor. 

In the December 2005 Radio Guide, Richard Strictland 
presented an excellent article discussing RFR safety 
issues at the broadcast transmitter plant. Hopefully, as 
broadcast engineers, we have all taken these safety steps 
at our own facilities. 

SAFETY — A PRIMARY CONCERN 
However, the broadcast engineer's RFR safety re-

sponsibilities extend beyond the boundaries of our own 

transmitter plants. Recent FCC actions have made it clear 
that RF safety is not to be ignored. Furthermore, current 
climber RFR-safety training classes emphasize the haz-
ards near our broadcast transmitter facilities. 

When a crew is working on a tower near your 
broadcast transmitter you may be asked to reduce power, 
change antennas, or go off the air while the tower crew 
is at work. Most likely this will be based on an RFR 
survey or an alarm from some kind of RFR personal 
safety monitor. 

It was just such 

a request from a 
crew working on a 
tower near one of 
my AM transmit-
ters that caused me 

to take a second 
look at personal 
safety monitors. (A 
complicating fac-
tor was that this 
tower is detuned to 
prevent distortion 
of the directional 
pattern of my AM 
station.) 

The tower is 
more than 450 feet 

away and the prob-
ability that AM RF levels exceeded worker safety stan-

dards there seemed unlikely. That, however, is not proof 
— and safety requires real knowledge. 

This communications tower is 
close to my AM transmitter site. 

BRIEF BACKGROUND 
A short history of safety monitors is in order. With the 

first awareness of the need for RFR safety precautions, a 
number of so called "safety monitors" appeared. 

These monitors were intended to be worn by a tower 

worker to alert the worker of any potentially dangerous 
RFR conditions by continuously monitoring the working 
environment. By any objective standard, the early units 
were not much more than untuned detectors that had 

little, if any, correlation with actual exposure levels. 
Those earlier monitors also were usually restricted to 

limited frequency ranges — 30 MHz to 500 MHz was a 

fairly common range for these devices. Fortunately, these 
have since been replaced by meaningful safety products. 

BETTER THAN SURVEYS 
Due to the number of transmitters and frequencies 

found on communications towers, personal safety moni-

tors are now a popular safety tool for tower crews who 
work on many different towers. 

RFR surveys are seldom available for these commu-
nication towers. In fact, with multiple users often making 

unscheduled changes, an RFR survey easily can be out of 
date within days. 

Such factors make personal safety monitors an attrac-
tive safety solution for tower crews and they now have 

become a real safety tool in RF environments. 

DIFFERENT MONITORS, 
DIFFERENT ANSWERS 

Following up, I met with the tower crew at the tower 
to evaluate the situation. 

Upon arrival at the tower, we saw the monitors the 
crew were using clearly indicating an alarm near the AM 

detuning skirt on the tower. However, at the same time, 
a Narda RFR survey instrument gave readings well below 
the safety standard. (The skirt was grounded and disabled 

during this test.) 
This crew was using a RadMan, an earlier genera-

tion instrument. Inspection of the label indicated a 
rated frequency range for the monitor of 3 MHz to 
above 1 GHz. We knew that in this application the 
monitor was being used outside the measurement range 
of the instrument and suspected that it may be giving 
erroneous alarms. 

Because the areas in which the monitor was showing 

alarm indications were near the AM detuning skirt we 
assumed the monitors were probably detecting 1.64 MHz 
and 1.33 MHz. 

AVOIDING FALSE ALARMS 
To find out exactly what was happening and why the 

monitors differed, we set up a test of the safety monitor 
at the broadcast transmitter for verification. 

Only broadcast signals were present and the known 

AM RFR levels immediately adjacent to the public side 
of the fence were less than 40% of the public exposure 
standards. Levels are known as a result of a sweep with 
Narda instrumentation meters in both the E (electrical) 
field and the H (magnetic) field per OET bulletin 65. 

When the old RadMan monitor went into alarm some 
70 feet from the fence we knew that false alarms were a 
likely problem. A conversation with Narda confirmed 

this conclusion. 
The lesson here is simple: outside the specified op-

eration frequency an instrument will no longer be accu-

rate. Safety instruments must be used properly and within 
the ratings appropriate to the instrument and job. 

Fortunately the Nardalert XT, a new-design personal 
safety monitor, is now available with an extended fre-
quency range down to 100 kHz. The 
Nardalert XT is the only personal 
safety monitor that covers the full 
RF spectrum including Medium Fre-
quency AM Broadcast frequencies. 

RFR FROM 
DETUNED TOWERS 

To complicate the off-site RFR 
safety issues, towers located close to 

an AM broadcast transmitter are 
likely to be detuned to protect the AM 

station. Such detuned towers will of-
ten have some form of tuned circuit, 

which reduces re-radiation current. 

A typical detuning configuration 
is shown in Figure 1 and consists of 
a skirt installed between 18 inches 
to as much as 10 feet from the face of 
the tower. 

Three or more drape wires are 
attached to the tower at the top. The 
bottom of the drape wires are con-

nected to a common ring. 

The parallel LC network is used 
to adjust the detuning network for a m 

signal at the frequency of the AM 

Figure 1: A ypi-
cal detuning con-
figuration. 

inimum re-radiated 

Station. This will 

generate an RF voltage at the station's frequency on the 
detuning common ring, skirt wires, and the wire connect-
ing to the detuning adjustment electronics. 

SAFETY CONCERNS 
The actual RFR field near the skirt will depend on 

distance from the broadcast transmitter, the power level 
of the station and, for directional stations, the bearing 
relative to the directional pattern of the station. Except 

where the tower is very close, the field levels are likely to 
be quite low. 

Nevertheless, even when the fields are low, there are 
still safety considerations. Inadvertent contact with an 
energized detuning skirt can produce startle reactions 

due to the RF voltage that is present. Startle reactions are 
obviously a very real and dangerous safety hazard when 
a worker is climbing on a tower. 

If a worker will be working in an area of the tower 
where contact with the detuning is possible, the proper 
safety procedure is to disable (ground) the detuning skirt. 
Most detuning equipment includes J-Plugs or other mecha-
nisms to accomplish the grounding. 

As broadcasters responsible for worker safety, we 
must accept this temporary condition in which the detuning 

will not be operational. This includes the possible need to 
reduce power to keep a monitor point within tolerance. At 

the same time, it is also reasonable to negotiate the work 
schedule to minimize impact on critical broadcast times, 
such as drive times. 

TRYING OUT THE NARDALET 
Thanks to Narda I had an opportunity to evaluate the 

new Nardalert XT at our AM plant and adjacent commu-
nications towers. The units are designed to be worn on the 
front of the body, either on the workers belt or in a front 
pocket. (In the photographs I am holding the monitor so 
it can be seen.) 

At our transmitter facilities I compared the personal 
monitor to the results of the last RFR survey and found 
the correlation of the two to be excellent. The Nardalert 
sounded an alarm in the same fenced areas where RFR 
levels were known to be high. 

At our Mt. Scott broadcast facility, a communications 

tower stands only 150 feet from our 10 kW AM broadcast 
tower. I measured the RFR field one foot away from the 
detuning network; with full AM power, the reading was 
50 percent of the maximum allowable level. Measure-
ments at the off-site communications tower 500 feet 

away show similar levels at less than one or two inches. 

Detuning box at a communications tower. 

Current procedures at our facility call for the detuning 
to be disabled (grounded) any time a climber can come in 
contact with the detuning apparatus. 

AM SITE "HOT SPOTS" 
Normally, we think of RFR issues as being near FM 

antennas (especially multiple-station sites) and near AM 

tower bases. But RFR fields can be quite high at many 
locations around an AM broadcast transmitter plant. 
A fairly typical, legacy AM Tuning House ATU 

arrangement is a perfect example. This kind of open 
construction was common with older AM installations, 

particularly non-directional stations where the transmit-

ter building is placed next to the tower. 

(Continued on Page 6) 
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mr. TITUS TECHNOLOGICAL 
LABORATORIES 

3-1:11:DC 

Automatically switches between two AES digital audio signals or a stereo 
analog signal. Analyzes digital signal errors (CRC, bit framing, etc.) and 

checks for loss of audio on the digital signal. User programmable. 

800.806.8851 IMAAALTITUSIABS.COM 

TieringiM 
800-780-4750 

jirliril(R ELECTRONICS RESEARCH, INC. 

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. 

U RI (812) 925-6000 www.eriinc.com 

2 The remote from Mexico was a 
spectacular success, in no small 
part thanks to the flawless sound 
which the Tieline G3 provided 
over the public Internet 

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

-Mike Rabey Chief Engineer 
Entercom Indianapolis 

www.tlellne.corn 
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Ensuring Safety With 
Personal RFR Monitors 

Continued From Page 4 

The output network shown is one of a three-tower 
array and built into a small wooden tuning house build-

ing. The ATU is installed on an open shelf attached to 

one wall. 

Inside the tuning house significant 
RFR levels are quite close. 

At normal power RF power, RFR densities are at 100 

percent of the worker standard 36 inches from the ATU 

component shelf. 

INSIDE THE TRANSMITTER ROOM 
Most transmitters are constructed to keep excessive 

RFR from escaping into the transmitter room. But that 

does not always shield you from exposure. 
One example would be where the output network is 

actually mounted on the wall inside the transmitter room 
with the tower just outside. Still, even with the ATU 

outside, RFR can penetrate the building. 
In our case, the transmitter building wall is immedi-

ately adjacent to the tower. At this location the Nardalert 

is indicating a 20 
percent level which 

is exactly as mea-
sured during the site 
RFR survey. 

Even enclosed 

RF cabinets should 
not automatically 

considered safe. 
Removable covers 
and doors may not 
be in good contact with the cabinet frame, especially after 

a number of years without maintenance. 
At one of my transmitter locations I found the inten-

sities at 50 percent a few inches from the cabinet near the 

edges of the doors. In some cases where the doors no 
longer fit properly, this easily could exceed 100 or 150 

percent of the allowable level. 

Checking RFR levels atthe trans-
mitter building wall near to the 
tower. 

Yet another important area to evaluate is older trans-

mitter equipment. Many older transmitters are provided 

with inspection 

windows to allow 

observation of the 

power amplifier 
tubes while the 

transmitter is in 

operation. 
For example, 

some field reports 
indicate that look-

ing into the inspec-
tion window in the 

final cabinet of a 
316C while it is 

making full power 

is not a good idea. In fact, levels of 200 percent have been 

observed with the transmitter in operation! 
In the final analysis, safety requires accurate instru-

mentation, proper use, and dedication by all. Be safe! 
John White, CBRE, is the Chief Engineer for the Crawford 

stations in Portland and manages their hilltop site, which includes 
three self-supporting A Al towers. You can contact him at 
jdwhitegteleponcom 

Do not forget to check levels 
near RF cabinet doors and older 
transmitters. 

Techie Stats 
Nardalert XT Models A8860. A8862 

• 100 kHz to 100 GHz. 

• +3/-1 dB sensitivity, 500 kHz to 50 GHz. 

• Five high intensity flashing LEDs: two yellow, 

three red 10%, 20%, 50%, 100% and 200% of 
standard. 

• Two settable alarms: default at 50% and 200%; 

alarms are audible, vibrating, or both. 

• The 8860 has the ability to store 30,000 data points 
and download them to a computer. 

• 4.12" high x 3.0" wide x 1.37" deep. 

• MSRP: $ 1630 

MS2721A 
Spectrum MasterTM 
Handheld Spectrum Analyzer 
100 kHz to 7.1 GHz Frequency Range 

Anritsu's Spectrum Master is a fully-functional handheld 
spectrum analyzer designed to conduct highly accurate 

analysis on the new wave of wireless signals, including 

802.11a, 3G, ultra-wideband, and VViMAX. Providing 

continuous frequency coverage from 100 kHz to 7.1 GHz 

(tunable to 9 kHz), the MS2721A has the performance 

necessary for the most demanding measurements. 

It has the highest input power capability of +43 dBm 

and much more: 

• Dynamic range >80 dB 
• Capable of making AM and FM NRSC measurements 

• Makes Field Strength Measurements 
• Demodulates AM and FM signals 

Learn more about the Spectrum Master at 
www.us.anritsu.comispectrum-master 
To order or schedule a demo, call 1-800-ANRITSU. 

MI al III 
SdeMaster I,. Celiliast ,efaJ Spectrumilaster'£ UMTSMaidarà4 VNAMMer• 

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) 2547-6922, www.us.anritsu.com ©2006 Anritsu Company 

Anritsu A Family of Measuring Tools 

Discover What's Possible® 
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The BE 4MX 50 
With the new 50 kW transmitter— the 4MX 50— now 

installed at several stations, real world field reports on 
the unit 's operation are now arriving. The initial results 
already encouraged Broadcast Electronics to expand 
the line — a 25 kW model was introduced at the spring 
NAB show. In summarizing his experience, Grady 

Moates, owner of Loud & Clean Broadcast Science, 
answers the questions on the minds of many stations 
considering this innovative transmitter. 

Late last year, WBIX replaced an aging Harris MW-
50 with the new 4MX 50. The result has been everything 
we had hoped for — and more. 

Our MW-50 was the WRKO-680 Rock 'n' Roll 
transmitter originally installed back in the mid-70's. An 
original MW-50, it had been field-upgraded to an "A," 
then to a "B" (although it never quite made the last step 
to a "C"). With all those field modifications, when I 

changed the frequency to 1060 kHz there were several 
times when it was difficult to get a handle on exactly 
what was in that old box. 

It sure is nice to be able to breathe a sigh ofreliefnow 
that the 4MX 50 is on the air. 

A MODERN TRANSMITTER 
When WBIX decided to look for a new transmitter, 

we looked at the various options. With the cost of 
electricity skyrocketing, efficiency was important. 

Equally important was audio quality. With another 
50 kW talk station right next to us on the radio dial, we 
simply had to improve our sound quality and be able 

to run at lower power levels without sacrificing audio 
performance. 

The Broadcast Electronics 4MX 50 seemed to 

meet our needs. When running at less than 10 kW, the 
controller shuts down all but sixteen PA modules and 
power supplies; when running at less than 2 kW, it 
shuts down even more (we run 22 kW in critical hours, 
and 2.5 kW at night). This helps to keep energy 
consumption down. 

A "SMALL" SIZE PROBLEM 
One major concern was that, due to local zoning 

hassles which prevented expanding the transmitter 
room, we had to fit our new transmitter into a very 
small space. 

If WBIX was to get a new 50 kW 
transmitter, it had to go here. 

This constraint is where the 4MX 50 really saved the 
day. Fortunately, the 4MX 50 footprint is only 45 inches 
wide by 25 inches deep. This allowed the transmitter to 

be brought through the existing doors. In fact, we could 
not have put any other 50 kW transmitter into this room 

without removing the MW-50 to make room. That is 
space efficient. 

by Grady Moates 

After installing this 50 kW transmitter, we still have 
room to walk around to the back of the unit — so long as 
we do not try it after a large meal! 

INSTALLATION 
Not counting the time we spent modifying the site 

wiring to add a new tpansmitter to an existing triplex 
antenna system (that had not been designed for an 
additional transmitter), I think we spent six or seven 
man-hours between the truck arriving and it being on-
the-air. 

When the 4MX 50 was delivered, all the various 
modules were already in place. Because the 4MX 50 is 

two inches taller than our doublewide door frame, the 
least troublesome way to get it through the door was to 
remove the modules and flip the unit on its side for 
insertion into the room. The modules were then replaced 
in their original locations. 

Loud & Clean's John Garrett tags and removes all 
the RF Power Supply and PA modules to lighten the 
4MX 50 cabinet for insertion into the room. 

We used a forklift to do the insertion into the room, 

but the unit was so light with the modules out that two 
engineers easily could slide it around and into place on 
the floor. 

PREPARATION PAYS OFF 
We had anticipated the transmitter's arrival by a 

couple of months, so the electrical conduit and ground 
strap were already roughed in at the final position of the 
4MX 50. This permitted the electrician to be in and out 
in about an hour. 

After installation — a comfortably tight fit. 

Access to the I/O panel was simple; it was in its own 

little shielded compartment. The removable, 10-pin 
connectors made it easy to hook up control, telemetry 
and antenna system interlocks. A BNC connector was 
used for the RF sample and a separate three-pin connec-
tor was provided for audio. 

All in all, we had the transmitter on the air with basic 

remote control, telemetry and interlocks quite quickly. 
Since this unit was one of the very first to be delivered, 
the factory had expected to send a couple of techs out to 
start it up and they were quite pleased that it was up and 
running before they got to town. 
I switched back to the MW-50 after a day of running 

the 4MX 50 so that the BE guys could come in and bless 
my installation before we began regular, daily operation. 

DESIGNED FOR SERVICE 
Since we have an early, field-test unit, we have had 

the opportunity to dig into the box a bit. 
There are sixteen PA motherboards (one for each 

pair of PA modules) and they are easy to remove and 
replace from the front of the transmitter — in about 15 
minutes — by following the clear instructions provided. 

The ability to remove any number of modules with-
out turning off the transmitter (1 have done it several 
times without incident) is very nice. It takes about 60 
seconds to tell the controller to shut down a module, 
remove the RJ-45 control plug from the jack on the front 

of the module, unscrew the two thumbscrews holding 
the module in place, and slide it out. 

Re-installation of a PA module while on-the-air 
does require that the 4MX 50 momentarily mute. This is 
so the relay that connects the PA module to the summing 
buss can energize without drawing an RF arc that would 
reduce the life of its contacts. The mute is automatic and 
lasts a couple of seconds. 

INTELLIGENT PA MODULES 
Each PA module has a temperature sensor that 

reports to the controller. This got a special test in our 
transmitter. 

It turns out that a couple ofthe little circuit boards for 
the temperature sensor sub-assembly had imperfect 
wave-solder joints on the thermal device, resulting in 
overtemp alarms that did not actually exist. However, 
the controller was smart enough to know that a jump to 
109 degrees Celsius was not real, so the transmitter 
never shut down. 

The circuitry making the 4MX 50 so darned effi-
cient is such a new concept that I have been surprised 
how little modification has been necessary since the 
field testing started. There were a couple of capacitor 

failures on two of the RF PA motherboards. The trans-

mitter did not shut down when these two failures oc-
curred; it simply adjusted the power of the other 31 

modules up by 3% and continued to run. 
I think it ran this way — at our full power— for a week 

until we had time to install the replacements. There have 
been no power supply failures at all, and no controller 
failures, either. 

NOVEL, BUT NOT COMPLEX 
The RF circuitry in the 4MX 50 is a totally new 

approach, and as such is a bit unusual (and patent-

pending). However, there are not a lot of complex 
components involved; it is just a novel topology. (See 
Litz sidebar article.) 
A lot of effort apparently went into making this 

transmitter easy to service. 

As an example, on the evening when I saw the 
specious over-temperature alarm mentioned, I took the 
PA module out, completely disassembled it without a 
soldering apparatus, installed the new temp sensor sub-
assembly, and reassembled the PA module with nothing 
more than a #2 Phillips screwdriver. 

Testing for failed RF output devices is a simple ohm 
meter probing procedure that can be accomplished after 

removing just five screws, and the RF output devices 
also attach to the circuit board with screws, so they are 
quick and easy to replace. I have not had one fail, but I 

have seen a BE tech check them out. 

The beauty ofthe design is that there is a one-for-one 
relationship between RF PAs and power supplies. This 
means that troubleshooting to determine whether a 

(Continued on Page 10) 
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the remote interface provides 
-emote control of the Call and 

Dop buttons, os well as providing 
LED confirmation of the keypress. REMOTE CONTROL. PHONE BOOK. 

FLASH MEMORY. AUTO-ANSWER • 
innkeeper 2 & 4 multiple digital hybrids kinc a redefine the entire concept of "wot..." 

There are times when a single digital hybrid just isn't 
enough, but rack space is at a premium. No sweat 
Innkeeper 2 and innkeeper 4 squeeze two or four indepen-
dent digital hybrids (respectively) into a 1U rack space. 

The front panel keypad, display, and handset jacks pro-
vide easy speed dialing and call setup. Digital hybrids 
alLovi, you to send signals into the phone line while main-
taining excellent separation between your voice and the 
caller. The balanced XLR output jacks contain only the 

caller's voice. The Digital Signal Processor (DSP) con-
tinuously monitors both the phone line and audio signals 
to deliver excellent separation. This proprietary, dual-con-
vergence ec ho canceller algorithm can achieve excellent 
separation without any setup and without sending a noise 
burst down the line. 

Innkeeper 2 and 4 feature Auto-Answer/Auto Disconnect 
for use in on-air applications such as telephone interviews 
and talk shows as well as behind the scenes applications 

like intercom, monitoring and conference room full duplex 
applications. 

When your application calls for multiple digital hybrids 
that are smart enough to know how to handle the work-
load, innkeeper 2 or innkeeper 4 are your best choice - 
by a long shot. 

JK Audio  
TOOLS FOR SUCCESSFUL RADIO 

1111111> 
JK Audio, Inc. Sandwich, IL 60548 USA • Toll Free: 800-552-8346 • Tel: 813-786-2929 • Fax: 815-7136-8302 • www.ikaudio corn • info@ikaudio.com 

KinStar 
The first electrically 
short AM antenna with 
FCC pre-approved 
efficiency and radiation 
characteristics for full 
time use in the U.S. 
market. 

• Direct replacement for a quarter wave tower with 67% reduction in height. 
• Approved for non-directional Class B, C or D full-time operations. 
• Land requirement: Must accommodate 120-radial quarter wave ground system. 
• Requires no lights or paint. 
• Input bandwidth compatible with IBOC HD Radio. 
• Enhanced survivability in hurricane zone due to short height. 
• Excellent, low cost auxiliary antenna. 
• Suitable for installation near airports. 

423.878.3141 fax 423.878.4224 Email: ktl@kintronic.com www.kintronic.com 
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Field 
GO."' 

by Grady Moates 

Continued from Page 8 

problem in, say, slot 17 is the RF PA, the power supply 
or the RF PA motherboard is simply a matter of swap-
ping cards and seeing whether problems move with 
cards or stay with the slot. 

SOLVING MINOR ISSUES 
As delivered, the transmitter used a normally closed 

external circuit as the "pattern change mute," so an open 
in the phasor controller would mute the transmitter. The 
4MX 50 responds so quickly to this momentary open 
that dirty contacts in the triplex antenna system control-
ler were causing quick, momentary transmitter mutes. 

The 4MX 50's "event log" screen quickly showed 
us that we were getting erratic mute commands from 
outside the 4MX 50 and it was then an easy job to pull 
the offending relays out of the antenna system controller 
to burnish and "DeOxit" the contacts. That stopped the 
immediate problem from recurring. 

Meanwhile, BE quickly changed the software so 
that the " Fast Mute" is now a normally open circuit 
(like everyone else uses). Since we received the soft-
ware revision, the muting problem no longer can 
happen at all. 

The impression I got during this process was that 
everybody kind of gets treated like family by the BE 
folks. They appreciate their customers' support and 
know that word-of-mouth reputation spreads fast when 
there is bad stuff to tell — so they work hard to prevent 
any bad stuff happening. 

JUDGING PERFORMANCE 
Since installing the 4MX 50, our power bill has 

dropped about 20%, compared to using the MW-50. It 
would have dropped more than that, but our old trans-

mitter runs on 480 VAC and the BE runs on 240 VAC, 
so we had to put in a step-down transformer that runs 
quite hot. I think we would easily get anotherten percent 
drop in power consumption if we had a 240 VAC service 
from the utility company. 

Steve Schmitt and Jerry Westberg are all smiles 

as the 4MX 50 comes up and sounds good. 

We plan to make that change in the fall of this year, 

NN hen one ofthe other stations on the site moves away and 
we can move our transmitter to their 240 Volt service. 

As you might imagine, our triplexed antenna system 
is quite high-Q; our 4MX 50 operates at 1060 and there 

is a 10 kW station running into our antenna system on 
1200 kHz, only 140 kHz away. 

The traps in the system put huge lumps in the pass-
bands of both stations. We could never run aggressive 
modulation with the old MW-50, preventing us from 
having the "presence" on the dial that we needed to 
compete in the Boston market. 

The 4MX 50 has changed all that. When we have 
good-quality source material coming from the studio, 
we are now the loudest, most natural sounding AM in 
town. Boston has several 50 kW AM stations on the dial, 

and I feel we sound much more solid than they do over 
much of the metro area. 

RELIABLE, COOL OPERATION 
The 4MX 50 has been on-the-air all day, every 

day, since January 18th, 2006. It is hard to gauge 
MTBF (Mean Time Before Failure) at this early date, 
but all ofthe little problems that we have had have been 
associated with the field-test status of the unit and 
these problems have already been designed out of 
production units. 

We have sustained no component failures due to 
passing weather-related electrical disturbances. The 
transmitter senses the VSWR change when a tower-base 

ball gap arcs over, momentarily mutes the transmitter 
(so as to not maintain the arc) and then returns it to air. 

The transmitter room is a good 15 degrees cooler 
now than when the MW-50 was running. In the winter, 
the ventilation system does not even come on. My off-
air calls have dropped to nearly zero and have been 
almost all related to studio automation problems. 

So far, the 4MX 50 has lived up to my expectations 
— and then some. 

Grady Iloates. owner of Loud & Clean Broadcast Science, has 
been doing engineering in the Boston area for almost 30 years. 
Contact Grady at gradv.moates(a loodandclean.com 

— Techie Stats — 
• Smallest 50 kW transmitter footprint available (< 56 
cubic feet, < 8 square feet floor space). 

• Lightest 50 kW transmitter available (< 1100 

pounds). 

• 88% overall efficiency (mains power input to 
modulated carrier output). 

• Each RF PA has its own switching power supply 
for best reliability and redundancy, and high quality 
audio at power levels as low as 250 Watts. 

• Unsurpassed modulation accuracy, due to patent-
pending "Fourier Modulation(4M)" technique. 

• HD Radio or DRM is accomplished directly from 
the digital encoder datastream through an ethernet 
port (I & Q method is also available). 

• Switching power supplies are power-factor cor-
rected to 99% or better and designed to operate at 
300% of the current demand at 145% positive peak 
modulation. 

• RF PAs can be removed while transmitter is on-air. 

• High power devices in RF PAs can be replaced 
with a #2 Phillips screwdriver. 

• Diagnostic screens that display various aspects 
of transmitter operation. 

• Diagnostics, status, and control available over IP. 

BE's Smaller 
Transmitters: 

It's in the Litz 

Why does the 4MX 50 kW require only about 
one-third the footprint and weight of most other 
transmitters in its power class? In a word: "Litz." 

Broadcast Electronics uses Litz wire coils in 
its new 4MX 50 kW and 25 kW transmitters — 

specifically in the output networks and power 
amplifiers. 

WIRE WITHIN WIRE 
Litz is a multi-strand construction of 3,400 

small-gauge (48 AWG) wires that are precision-
twisted and film-insulated. The multi-strands are 
then coated with extruded Teflon. 

Litz Wire 

The word Litz is derived from the German 
word "litzendraht," which means woven wire. 
Litz cable consists of a number of individually 
insulated magnet wires twisted or braided into a 
uniform pattern, so that each strand tends to take 

all possible positions in the cross-section of the 
entire conductor. 

LITZ COILS 

The Litz coil design is different from solid 
conductance schemes in that it greatly reduces the 
"skin effect" of current running through the wires, 

which minimizes power losses and has the added 
benefit of reducing the physical size of the 

4MX 50's output matching network. 
Insulated wires are twisted together in a preci-

sion pattern to meet the transmitters' high conduc-
tance requirements. The strands in the Litz cable 

carry equal currents because each wire is surrounded 
by the same amount of flux per unit length, unlike a 

solid wire which has a high concentration of current 
that flows to the surface or skin and therefore creates 
greater power losses — the skin effect. 

The result is that the Litz coils used in BE 
transmitters are small, requiring less space for the 
same power requirements. 

Output coils in a 4MX 50. 

Moreover, because Litz coils can easily be 
formed by wrapping wire strands around Lexan 
forms, versus forming copper tubing around solid 

conductors, the Litz coil is lighter than tubing coils. 
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Year after year, broadcasters depend on Radio Systems' studio products. 

For performance, price and dependability 'MERE IS NO BETTER VALUE. 

Millenium 6, 12, 18 & 24 Channel Analog and Digital Consoles • 4x4a & DA-16 Distribution Amplifiers 

DI-moo & TI-loi Telephone Hybrids • CT--2o02 Cock and Timing Systems w/GPS and Infrared Remote 

reel> Radio Systems, Inc. 
601 Heror Drive, Logan Township, NIo8o85 

phone: 856 467-8000 Fax: 856 467-3044 www.radiosystems.com 
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Processing 
Guide by Cornelius Gould 

Audio Processing for HD Radio 
Part 4 — Codecs, Clippers, and Crud 

As Corny brings this look at some of the issues in 
processing audiofor digital radio to a conclusion, a look 
at the effects of clipping digital audio should be usefuL 

There are some important operational functions in 
a typical modem day perceptual codec. The point of 
the previous articles was to give you a better under-
standing of the delicate balancing act that must happen 
for these codecs to work in the first place. 

Now we will bring actual program audio process-
ing back into the foreground and explain the reasons 
why it is really hard to use tried and true methods of 
audio processing for analog broadcasting in a new bit-
reduced world. 

DEALING WITH AUDIO PEAKS 
In an analog broadcast environment, a device known 

as a peak clipper is typically employed for peak modu-
lation control. Using such a peak clipper is not a good 
idea for peak level control when you are using a system 
with a perceptual codec. 

With a peak clipper, any momentary program spikes 
(brief, sharply higher peaks) in the audio wave forms 
that can cause the transmitter modulation to exceed 
100% in FM (or 125% positive, and 99% negative in 
AM broadcast) are simply "chopped off." This chop-
ping creates distortion, so most well-designed modern 
audio processors employ distortion management tech-
niques to hide this distortion from our ears. 

One of the side effects of using peak limiting clip-
pers is that you inevitably create lots of rich harmonics. 
These harmonics can cause a broadcast station to exceed 
their legal spectrum mask (the amount of space a station 
takes up on the radio band), so special filters are em-
ployed to keep stations nice and legal. 

On the surface, this seems like it would be OK for 
coded digital audio use too — but this is not the case. 

WHEN PEAK CLIPPING GOES BAD 
The audio bandwidth of analog broadcast audio 

from any of the traditional broadcast services can fit 
nicely within the confines of a 44.1 kHz digital signal 
and sound no different than the original analog broad-
cast signal when played back. But when perceptual 
coding is added to the digital mix, all kinds of strange 
things start to happen. 

We will assume for the sake of this discussion that 
the perceptual codec in our examples are using 44.1 
kHz as the sample rate. Now, let us go back a little bit 
and take another look at the issue of harmonics caused 
by the use of clippers as peak limiters. 

While strict filtering can be applied to limit the 
audio bandwidth to 10 or 15 kHz (well within the 
capabilities of a 44.1 kHz sample rate), one issue stays 
behind that causes poor performance from the percep-
tual coder. That is the radically transformed harmonic 
makeup of audio components due to clipping. 

This effect can be easily heard. In fact, it is the 
signature sound we have come to expect as the "sound 
of radio." For the past 30 years or so, we have become 
accustomed to the "less than detailed" sound of radio's 
high end. In this "radio sound," recordings of cymbals 
sound like repetitive "sippy sounds" and the natural 
"crack" sound in a snare drum recording is trans-
formed to something that sounds more like a steam 
locomotive chugging up a hill — chugging at the tempo 
of the song. 

The reason for these odd characteristics is mainly 
due to the way loudness has been built up during the 
"Modulation Wars" over the past 25 years or so. 

LOUDNESS 
In recent years, loudness has been largely deter-

mined by the amount of clipping applied to the pro-
cessed audio signal. The more clipping, the louder you 
sound on the dial. Of course, along with this loudness 
comes more distortion. 

We can demonstrate clipping quite easily. When 
audio exceeds a pre-determined level it is simply 
"chopped off," as if by a sharp knife, so as to maintain 
absolute level control. Figure 1 shows a tone with no 
clipping; in Figure 2 we see the very same tone, but 
with clipping implemented to maintain an absolute 
signal level 

Figure 1 — A typical sine wave. 

Figure 2 — Notice the flat top and bottom of the 

sine wave, when the audio is clipped. 

While the out-of-band distortion components can 
be removed by filtering the clipped audio and most of 
the harmonic content we think of as the sound of 
distortion is hidden by various special processing 
algorithms within the processor, there is still a lot of 
actual distortion left behind. 

It is this remaining distortion that gives us the 
perceived illusion of loudness. 

HARMONIC DISTORTION 
When you clip a signal, you cannot just toss those 

sliced-off tops into the alley behind the station. 
What actually happens is that you end up creating 

a lot of harmonic content that was not originally part 
of the recording. If we change the view and timing of 
our display, we can see that clipping a single tone will 
create quite a lot of additional harmonics. 

Figure 3 is a 6 kHz tone. If you widened the display, 
it could and would look just like Figure 1. Now, in 
Figure 4, see what happens when the wave is clipped. 

While harmonics outside the target bandwidth of 
broadcast audio are removed by filters in the audio 
processor, there is still an awful lot of "garbage" left 
within the desired audio. This added content is re-
ferred to as spectral spreading. 

When clipping is applied to complex audio, what 
was once a simple set of pure tones making up a sound 
becomes a dizzying array of overtones spreading out 
over a large chunk of audio spectrum. 

Figure 3 — A 6 kHz tone without any clipping. 

Figure 4 — The 6 kHz tone now has lots of company. 

WHY CLIPPING IS A 
PROBLEM FOR CODECS 

The reason perceptual codecs have such a hard 
time handling clipped material is because it becomes 
very difficult to find audio elements to remove without 
seriously altering the audio for the worse, yet the codec 
still must remove a large amount of data to meet the 
target bit rate. 

What this means is instead of judiciously remov-
ing audio most of us would not perceive, the percep-
tual codec now has to discard large amounts of data 
without prejudice — and that does not leave a "pretty" 
sound picture. It almost literally has to throw the baby 
out with the bath water! 

Another thorny issue is the AM and FM pre-
emphasis curve. Pre-emphasis boosts the extreme up-
per end of the audio spectrum. This is necessary for 
proper operation on the analog broadcast service. This 
pre-emphasis is employed before the clippers, so the 
spectral spreading issue is much more pronounced at 
higher audio frequencies. 

THE BALANCING ACT 
As we learned, perceptual coding algorithms are 

a delicate balancing act to achieve audio that sounds 
normal to most people while possibly removing 
large amounts (if not most) of the original digital 
audio content. For HD Radio, we are indeed remov-
ing most of the original data and leaving behind a 
reconstructed facsimile of the original digital audio 
content. 

This reconstructed audio is built up of tiny bits of 
data and a lot of "smoothing over" at the decoder end. 
The more channels we force out of the system, the 
more data we are asking the perceptual codec system 
to remove from the audio. This causes the handling of 
audio by the station processing to become increasingly 
more and more critical. 

Because of this, there is little (if any) wiggle-room 
in terms of what is the most efficient use of what few 
bits are available to reproduce what sounds like full 
range digital audio. 

A PROPER PLACE FOR CLIPPING 
Not all clipping is bad. If we were to clip the low 

frequency area of the audio spectrum (bass), most of 
its harmonic content stays in the area that is easy for a 
codec to reproduce. 

(Continued on Page 14) 
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End- to- End Solutions From SCMS 
AudioArts Engineering D-75 Digital Live Radio Console 

Get Your Studio Solution 
from the Dealer That Knows Radio. 

111111111•1111111111111113111111111••1111111.11113IIIIIIIIIIIIIIIIIIIIIIII 

Install an AudioArts Engineering D-75 in your studio and yDu'll know 
you've made the right choice as soon as you power it up You 
get the benefits of its predecessor, the D-70 plus more 
functionality. 

The modular plug-in design is key for installation 
and service— making it easy and FAST for you 
to change configurations. 

Even better is the fact that you 
can get it from the most 
reputable supplier in 
radio broadcast— 
SCMS. 

Stud io Via 
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Contact SCMS at any of its offices 

to discuss your needs. 

HQ in Pineville, NC: 1-800-438-6040 Bob, Ernie, 

Matt Mike 

Mid-South: 1-877-391-2650 Bob Mayben 

Central: 1-731-695-1717 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: 1-877-699-9151 Tyler Callis 

Pro Audio 1-877-640-8205 Ric Goldstein 

INC. 
KNOW WE KNOW RADIO' 

www.SCMS inc.com 
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Guide by Cornelius Gould 

Continued from Page 12 

A light amount of filtering can be added to the 
output of the low frequency clipper to remove 
harmonics that give the raspy or "blown woofer" 
sound that is unpleasant to the ear. This filtering 
also makes things even easier for the codec. With 
today's recordings, a bass clipper has been a useful 
tool used by processing manufacturers to preserve 
the sound of today's bass heavy recordings while 
maintaining absolute control over bass levels. 

It is for these reasons that the best 
processing designs aimed at digital broad-
casting are able to keep these bass clip-
pers as part of their signal topology. 

DIGITAL LIMITING 
Since we cannot use clippers for 

overall digital peak limiting, audio pro-
cessors designated for digital broad-
cast are designed these days using a 
device called a look-ahead limiter. 

Look-ahead limiters operate by watch-
ing audio levels going into the limiter 
and, with the clever use of a delay line, 
predict the peaks before they make it to 
the output. 

When a peak is about to occur, the 
look-ahead limiter almost instantaneously 
lowers audio levels to accommodate 
the peak, then returning the audio to 
the previous level just about as quickly. 

ADVANCES IN THE 
PROCESSING ARTFORM 

For the better part of ten years now, 
anyone involved with audio process-
ing and digital broadcasting ( including 
myself) has dreamed ofa solution where 
the audio processor and the perceptual 
codec are merged into one to provide 
optimum codec performance. 

This concept is similar to the one 
that led Bob Orban to design the Optimod 
8000 back in the early 70's, where the 
FM stereo generator is integrated with 
the overall audio processing design, 
significantly reducing overshoot. The 
Optimod provided a quantum leap in 
loudness and FM stereo performance 
when it was introduced to the market 
place. 

While this same kind of tight inte-
gration of the audio processor and codec 
has not happened yet, many of us in 
this area have not been held back. Ac-
tually, now that a digital broadcast chain 
can be designed with pure digital con-
nections in and out of everything, we 
are able to get as close as we will 
probably ever get to the integrated pro-
cessor/perceptual coder concept. 

NEW IDEAS ARE COMING 
The latest research by all in this 

particular area of audio processing in-
volves some form of "codec condi-
tioning." 

Imagine if you will, an audio pro-
cessing technology that can assist the 
codec in choosing the best material to 

remove to make its operation more efficient. Codec 
conditioning can be something as simple as user 
defined lowpass filters to help remove trouble-
some audio components in the program audio to 
much more complicated processes that can do so 
much more. 

In the past 15 years or so since the first perceptual 
codecs went into widespread use in broadcasting, we 
have not only seen coding technology evolve in ways 
we can only dream of in terms of quality vs. data size, 
but we are also all witnesses to the next chapter of 
audio processing technology meant to deal with 
mixing audio processing and coded audio. And it is 
all happening now right in front of our eyes! 

The Senior Staff Engineer at CBS in Cleveland, 
Cornelius Gould has been playing with audio process-
ing for years. We do not expect that to stop any time 
soon. Questions and comments should be sent to him at 
cg@cgould.com 

Radio GuidE on CD 
Version 2.7 of the Broadcaster's 
Desktop Reference Now Includes 
PDF Archives of Radio Guide 

Get every issue of Radio Guide since January 
2003. The BDR CD also includes several sets of Radio 
software utilities, as well as EAS printer paper sources, 
project schematics, historical data and pictures. More 
information and a table of contents can be found at 
www.oldradio.com/bdr.htm 

We'll send you a copy of the CD, and notify you by 
email when upgrades are made available. (Upgrades 
will be free downloads for registered users.) 

Credit Card Payments 
Accepted On-Line at: 

www.radio-guide.com/products.html 

11111 Ready for Digital. 
natlei Ready for Anything. 

Virtuoso V5 
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More Versatility 

• Digital adaptive pre-correction 

• Integrated Exgine 

• Programmable pre-selections 
for frequency, power and 
audio source 

• Frequency agile: N+1 

• Better than 62% overall 
efficiency 

• AC Voltage: 185-250VAC, 
Single and Three Phase 

More Robust 

• Redundant ventilation fans 

• Dual IPA power supply 

• Dual low voltage power supply 

• Dual IPA 

More Service-Friendly 

• Hot-pluggable RF modules 

• Hot-pluggable PS modules 

• Dual digital exciters 

• Compact, light weight rack 
(23"W x 72.5"H x 34.5"D) is 

ideal for tight spaces 

Phone: (207) 947.8200 Fax: (207) 947.3693 infoOnautel.com www.nautel.com 
HD Radio is a trademark of igiquity Digital Corp. All rights reserved. 

Making Digital Radio Work. 
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9 AM all action, too. 

All talk and no action? That certainly doesn't describe any radio station we've ever seen. With 

guest interviews, news and traffic feeds, live reports and listener calls to juggle, a talk studio is 

one of the most active places on the planet. Seconds count, and there s no room for mistakes. 

That's why we created Status Symbols® for the Telos TWOx12 Talkshow System. Instead of 

flashing lights to decipher, there's easy-to-understand picture icons that give talk pros the 

information they need with just a glance. What caller's next? Who's screened, and who's just 

holding? With Status Symbols, you'll know instantly. And only Telos has them. 

TWOx12 has lots more benefits. Like Digital Dynamic EQ, for uniform caller audio despite less-

than-perfect lines. Twin DSP-powered hybrids for quick, no-hassle conferencing. A unique Dual 

Studio Mode that lets you use your 12- line phone system like dual six- line systems for extra 

flexibflity. And TWOx12 is the world's only talk show system that can work with either POTS or 

ISDN lines to deliver exceptional caller clarity. Impressive? You'd expect no less from the 

company that invented the digital broadcast hybrid. 

Is TWOx12 the perfect union of word and deed? Thousands of broadcasters worldwide think so. 

Why not see for yourself? 

12 lines, two digital hybrids, and 
superior audio performance. 
Desktop Director controller fea-
tures handset. speakerphone and 
headset jack. Drop- in controls 
available for popular consoles. 

AUDIO I NETWORKS 

New Call Controller has Status 
Symbols. DTMF pad and recorder 
controls ( like Desktop Director). 
but lets talent use their favorite 
wireless phone or any standard 
handset for call screening. 

Status Symbols show exactly 
what's what. Intuitive icons show 
calls locked on-the- air, which 
hybrid they're on. who's next in 
queue and more. So much better 

than a panel of blinking LEDs. 
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Assistant Producer enables talk 
show production via LAN or WAN. 

Status Symbols, Caller ID support. 
instant messaging and caller 

database are just a few benefits. 
Supports touchscreens. too. 

www.Telos-Systems.com The Telos logo. TWOx12. Status Symbols and Assistant Producer are registered trademarks of TL Corporation.© 2005 TLS Corporation 



Digital 
Guide by Steve Davis, Clear Channel Radio 

The True (Actual) Digital Power 
in the AM Hybrid IBOC System 

A recurring topic on the BROADCAST[BC] Internet 
mailing list (you can subscribe to or read the list at: 
www.radiolists.net) is trying to quantify the effect of 
AM IBOC transmissions on the occupants of adja-
cent channels. How much power is really being 
transmitted? Steve Davis went from discussing opin-
ions to making actual measurements. He tells us what 
he learned. 

With all the discussion regarding the true RMS 
power in the digital sidebands for the iBiquity AM 
IBOC system, I decided I needed to conduct some 
research and develop some factual data. 

It took a while to accomplish this because I needed 
to consult with some experts and run some tests to 
verify our findings. While I feel this is basically an 
academic exercise, albeit a valuable one, the AM 
IBOC system will work, or not, regardless of our 
calculations or discoveries here. 

DESIGN SPECIFICATIONS 
The AM IBOC system currently in use was initially 

developed by broadcast engineers, scientists and PE's 
with CBS, Westinghouse, Gannett and others, with the 
goal being to permit digital transmission within the 
AM band while minimizing interference to existing 
analog operations. 

To accomplish this, each of the digital carriers 
within the AM IBOC signal is orthogonal to (90 
degrees out of phase with) its adjacent carrier, and the 
upper and lower sidebands are complex conjugates of 
one another. 

This was implemented to cause the energy in the 
digital carriers to be nulled out in a typical AM 
receiver or envelope detector. The theory is similar to 
the way an out-of-phase power vector is used to null 
out (or reduce) the signal in an AM pattern null in AM 
directional antenna theory. 

TOTAL TRUE RMS DIGITAL POWER 
Calculating the "total true RMS digital power" in 

the AM sidebands utilizing the iBiquity IBOC digital 
transmission scheme is more complex than it first 
appears. 

The reason for this is the presence of those multiple 
OFDM carriers within the measured passband. Typi-
cally, we deal with a single carrier or compare a single 
signal to another single signal and express that as a 
ratio in dB. A spectrum analyzer will conveniently 
display the relationship between signals in dB, making 
this a fairly simple matter. 

However for the purposes of calculating the total 
true RMS digital power, given the multiple individual 
OFDM carriers involved, it is necessary to calculate 
the aggregate power of the multiple carriers, inte-
grated across their full passband. This is not the power 
you will observe directly on a spectrum analyzer 
display when setting up the system or measure directly 
in the field with a field intensity meter (which is a 
voltage device not a power meter). 

IBIQUITY SPECIFICATIONS 
The NRSC and iBiquity standards set the maximum 

AM digital sideband power as 27.8 dB below 
unmodulated carrier (dBc). This -27.8 dBc is the figure 

we have been concerned with in the "real world" when 

deploying these systems, since this is the specification 
we need to meet. And we always certify that with a 
spectrum analyzer each time we launch a system. 

Typically, we use a spectrum analyzer with 300 Hz 
resolution bandwidth to adjust our AM HD transmit-
ters to ensure the digital sidebands meet the iBiquity 
specifications. We have purchased quite a few spec-
trum analyzers for the purpose of setting up AM and 
FM digital systems. They are also helpful, of course, 
for verifying occupied bandwidth and looking at spu-
rious emissions. 

But in the case of "total true digital RMS power" 
these numbers, and the spectrum analyzer display, do 
not tell the whole story. To compensate for the differ-
ence in the 300 Hz measurement bandwidth used for 
spectrum analysis versus the total bandwidth occupied 
by all the digital carriers in the sidebands, a "Band-
width Correction Factor" (BWC) must be employed to 
integrate the power across the band of interest. 

BANDWIDTH CORRECTION FACTOR 
The Bandwidth Correction Factor can be expressed 

as 10 log(4360.5 Hz / 300 Hz), or + 11.6 dB. This 
represents integration of the power of the static, indi-
vidual OFDM digital carriers across 4360.5 Hz. 

Therefore, adding the BWC of 11.6 dB to the 
measured (required) digital sideband signal level 
of-27.8 dBc (what we read on our spectrum analyzers) 
gives us a total sideband power (for the upper or lower 
digital sidebands) of - 16.2 dBc. At this level, the 
interfering true RMS power/energy of the IBOC digi-
tal sideband to a first adjacent station for a 50 kW AM 
station is 1200 watts (- 16.2 dB below the 50 kW 
unmodulated carrier). 

Self interference to the host analog station is 3 dB 
worse, since both sidebands are present within the host 
envelope. The total RMS energy in the two digital 
sidebands, combined, is 13.2 dB below unmodulated 
carrier within the host channel envelope, or 2400 watts 
for the 50 kW AM example. 
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A compliant AM 160C spectrum plot. 

IS IBIQUITY WRONG? 
Nevertheless, iBiquity (and the NRSC mask) speci-

fies each sideband at 27.8 dB below carrier. Account-
ing for both digital sidebands, the digital signal is still 
only specified at -24.8 dBc. What is wrong here? Are 

we all exceeding legal power? 
No. -27.8 dBc is the correct level observed on a 

spectrum analyzer for each of the primary digital 

sidebands when setting up the system. It is not the total 
true RMS power integrated across all the digital carri-
ers, which is what is being discussed here. 

It is also worthwhile to note that when we speak of 
a 50 kW analog station, that too is not the power 
integrated across the full audio passband when modu-
lated with a complex waveform. Furthermore, with 

100% modulation the analog power will actually be 75 
kW ( 150% of unmodulated power), while digital power 
never changes. 

MEASURED RESULTS 
OK, so far this is all a lot of theory. To confirm 

these numbers, we collaborated with an equipment 
vendor to conduct a test. 

Using a waveform independent, true-RMS power 
meter, the total power in a properly adjusted IBOC 
AM transmitter was measured with an unmodulated 
carrier and all digital carriers turned off — and again 
with all digital carriers turned on. 

The tests confirmed the math above: RMS power on 
either sideband was 16.2 dB below the unmodulated 
carrier and RMS power within the full band was 13.2 dB 
below the unmodulated carrier. This was also repeated 
using a calorimeter, which is truly bandwidth agnostic, 
and the same results were observed. 

Therefore, I am fairly confidant that - 13.2 dBc for 
on-band digital to analog and - 16.2 dBc for first adja-
cent digital to analog are the right numbers for true RMS 
power of the digital carriers in a properly adjusted AM 
IBOC system. Just remember that these refer to an 
unmodulated carrier and for the hybrid mode — that is, 
analog and digital co-existing on channel. 

LIVING ON THE RADIO DIAL 
Will analog and digital co-exist in the real world? 

Sorry, I do not have the full answer as yet. None of this 
guarantees that AM IBOC signals will not create 
interference to other AM analog stations in the field — 
nor does it guarantee that they will. 

While the system authorized by the FCC today has 
been extensively tested and verified by the system 
designers and the NRSC, I will be the first to admit that 

those were for the most part (except for some field 
tests) done under laboratory conditions. 

In the long run, as they say, "the proof of the 
pudding is in the eating." Over 750 AM and FM 
stations have been converted to digital as of today. For 
reasons such as array and amplifier nonlinearities, 
pattern bandwidth, poorly adjusted or maintained ar-
rays or phasing/branching networks, and impedance 

asymmetry, it is certain that there will be cases of 
interference. This will be something we as engineers 
will be asked to correct. The transmission system 

designers and receiver manufacturers will also con-
tinue to work to improve the system. 

As the owner of more AM radio stations, in mar-
kets large and small, than any other broadcaster, you 
can rest assured that Clear Channel is very concerned 
about the potential for interference in the AM band. 

Whether our stations are the cause or the victims of 
interference, we will work diligently to correct it. We 
have more to lose than most. 

Clear Channel's Senior Vice-President of Engineering Steve 
Davis has been active in broadcast engineering for over 25 years. 
He can be reached at stevedavis@clearchannel.com 

www.radiopapers.net 
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"Some people don't like change. 
Change doesn't much care." 

"I guess being the very first station 

to use Ethernet for audio routing 

has made WEGL a little famous! 

Someone's always on the phone: 

'Tell me about your Axia 

system. What's the real 

story?' 

91 
"The real story is that two 

years ago, when our our old analog 

consoles began to fall apart, we 

put in an Axia IP-Audio network 

and SmartSurface. And I've never 

had a single reason to regret that 

decision. 

"Sure, I was skeptical at first. 

But audio-over- Ethernet 

technology is compelling! 

Other companies just use CAT-5 

to carry audio using proprietary 

protocols. Axia uses standard 

Ethernet to build a true network 

with uncompressed digital streams 

plus machine logic and 

program-associated data. 

No one else does that! 

I was a little concerned 

about dropouts and QoS 

gos40111- -
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problems, so we went to the Axia 

factory and assembled a network 

ourselves. It was easy to do, and it 

just worked. We were sold. 

"The jocks took to the new board 

like fish to water. Show Profiles are 

their favorite part, since they can all 

have custom board setups. Some 

like their headphone 

levels blasting, some 

don't. Some like the mic 

on the left side, others 

on the right. I've got one 

guy who brings in his vinyl records 

every week for an oldies show; 

he's the only one who uses the 

turntables but when he loads his 

profile, they're ready to go. 

"There were a few little 

bugs, but we had the very 

first surface! Axia support 

gave us new software 

right away and our problems were 

solved. Two years later, I'm more 

impressed than ever. I recommend 

Axia one-hundred percent. 

"Since the first studio was 

installed, we've added 

a new production and 

interview studio, and we 

plan on building three 

more studios. It'll be all Axia — all 

the way to the transmitter." 

— Marc Johnson, Chief Engineer, WEGL-FM 
Auburn University, Auburn, Alabama 

-r E OS OOPAAPJV 

www.AxiaAudio.com 



Maintenance 
Guide by Don Mussell 

Using Infrared Inspections 
to Locate and Diagnose Problems 

Sometimes an engineer can suspect where a problem is 

located, but cannot see anything to act upon — a least until 
the smoke starts. In cases like this, as Don Mussell shows, 

thermal imagery can save a lot of time in zeroing in on 
troublesome components and save a lot of time and grief 
A few years ago, I got a frantic call on a weekend 

morning from one of my clients in Los Angeles. It ap-
peared that the main antenna had stopped working — either 
shorted or open — and the main transmitter would not come 

up to normal power, due to the high VSWR. 
The station was now on the backup antenna, but the 

problem looked pretty serious, especially since the entire 
facility was less than a year old. As you can well imagine, 
there was quite a bit of concern and curiosity about the 
cause of the failure. 

INITIAL INSPECTION 
This station's transmitter is located at Mt. Wilson, 

5,700 feet above sea level. It normally runs very high 
power — 55,000 watts at the input to the four-bay main 

antenna. Despite the lack of visible physical evidence as 
viewed from the ground, we knew something had to have 
gone very wrong. 

The next day, we got our riggers up on the tower to take 
a look. They also did not see anything that looked wrong 
on the outside of the system. But on a hunch, they opened 
up the six-inch flange adaptor on the input side of the 
antenna; black soot and chunks of carbonized copper were 
evident once the flange was cracked open. 

The antenna transformer failure was apparent. 

Deciding it was not practical to try to repair the five-
foot-long matching section where the failure had occurred 
on the tower, the riggers brought it down to the ground. 

PROBLEM SOLVED — OR WAS IT? 
The damaged section was shipped to the manufacturer 

and we had a new section shipped back to us in a couple of 
days. After installation, the antenna system worked again just 
like new. But the cause of the failure was still unknown and 
the manufacturer was unsure about what happened as well. 

And that, understandably, made me very nervous. 
I decided that if the matching section outer jacket was 

running above normal ambient temperature, then perhaps 
the inner conductor might be running at a temperature high 
enough to cause another failure. But how do you measure the 
temperature of a copper line section 160 feet up in the air? 

At full power, the high RFR levels at the antenna are 
unsafe for humans. The usual laser-guided infrared tem-
perature gauges failed to accurately measure the tempera-
ture due to high RF levels swamping the readings, as well 
as the distance to the probe taking the readings. 

ARRANGING FOR A "DIFFERENT" INSPECTION 
Then I remembered that thermal imaging was very 

useful in electrical work when trying to find defective 
circuit breakers and bad connections. Perhaps it would 
work for an antenna up on a tower. 

I called a loCal firm in Southern California and asked 
about doing an inspection of, not only the antenna system, 

but all of the electrical systems recently installed at the site. 
They said it would be no problem, just that we would have 
to check the tower and antenna after dark when the steel 
and attachments all cooled to the ambient night tempera-
tures up there. 

Everything at the site was less than a year old at the time 
and I assumed that nothing in the new electrical installation 
would be a problem. However, since I would already have 
the company up on the mountain, they might as well look 
at everything and give us a full report. 
A few weeks later, the company representative arrived 

at the site just after dark. A nice clear summer evening with 
temperatures in the low 50's — it was the perfect environ-
ment for the outside readings. 

COVERING THE WHOLE SYSTEM 
While we waited for the steel on the tower to cool, we 

inspected the inside electrical systems and the RF plumb-
ing. It was a good thing we did that. 

Mike Bivens of Infrared Services, Inc. views 
the breaker box with an infrared camera. 

While I knew that the RF gear ran warm (my hands on 
the copper feedlines worked for this), I could not as easily 
check the electrical switchgear. 

To say the least, I was very surprised by the inspec-
tion of the new breaker boxes and electrical distribution 
equipment. A brand new three-phase switch was run-
ning much hotter than others in the same box and clearly 
was defective. 

38 VC 

as 

The left breaker switch is clearly running 
hotter — 10.5 degrees C hotter. 

This was a tire hazard and a failure just waiting to 
happen. Worse than that, it could have put the entire station 
off the air for an extended period of time. 

Since my concerns were more for the antenna system, 
I had not suspected any issues related to the power feed 
before this inspection. I had assumed that the new electri-
cal switch gear was nothing to be concerned about. How-
ever, I was very wrong. 

ONWARD TO THE ANTENNA 
By this time, the outside was chilly and the antenna 

inspection was ready to go. The tech brought out his two-
degree lens and focused in on the antenna and transmission 
line, 160 feet up in the air. 

A narrow angle zoom lens allows 
a thermal view of the antenna. 

To our relief, the temperature rise was only a few 
degrees on the antenna and matching section, which is 
considered within specification at the normal operating 

power for this facility. 

The thermal imagery shows the antenna 
is working properly with no hot spots. 

Even better, now we have pictures that show where 
the warm spots are, so we have a baseline for normal 
operation now. 

This experience has led me to conclude that the station 
had good reason to hire a thermal image company every 
couple of years for a follow-up inspection. In fact, any 
station running significant power would benefit from this 
periodic maintenance. 

HIGHER COMFORT LEVEL 
It has been two years since that antenna failure and 

with the infrared inspection, I feel a bit more comfort-
able knowing that it is not overheating and ready to fail 
again. 

In reviewing all the things learned during the process, 
we are now thinking that the cause of the burned-up 
section might have been clue to some parts having be-
come loose during shipping or possibly something to do 
with the bullets in the six-inch input elbow, including 
possible contamination. 

In any event, it is good to see there are no longer any 
"hot spots" on the antenna or matching section. It does run 
warm but, at this point, that appears to be a normal 
condition with 55,000 watts applied. 

Following the recommendations of the inspector, we 
replaced the defective breakers, lubricated the knife switches 
and generally tightened up everything in the electrical 
service. We also did a second sweep through the building 
to make sure that all was well. 

While not everyone has to worry about running a high-
power transmitter a mile above sea level, electrical and 
transmitter failures can be avoided in every transmitter 
facility by periodic inspections using both infrared thermal 
imaging services and, of course, an infrared-model ther-
mometer measurement device. 

After all, it is cheap insurance against that early morn-
ing phone call. 

Don Mussell has been doing broadcast engineering 
since 1968. Based in Bonny Doon, CA, Don can be 
reached at dmsmlgwell.com or via his web site: 
www.well.com/user.dmsml 
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Indepe ndent Talkback 
A Headphone System with Selectable Talkback for Each Usel 
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The FlexPhones Master is a professional Broadcast/Studio six channel 
distributed headphone system with independent talkback capabilities. Each 
of the six chanrels provides stereo program molitoring and selective 
talkback with interconnection via CAT5 cable to multiple Active Headphone 
Remotes (AHR-1) and/or Monitor Selector Interface ( MSI). Multiple 
masters may be cascaded to form larger systems. 

The FlexPhones Master is equipped with inputs for stereo program 
and talkback audio. Rear panel program and talkback trimmers a..e 
provided to pre-set maximum input levels. The microphone/line level 
talkback input is available via a rear panel plug-in euroblock connector, 
while tne front panel XLR connector facilitates the use of a user-provided 
gooseneck microphone or headset Tie front page is equipped with a 
level control or local headphones with both 1/4" and 1/8" stereo headphone 
jacks. The six front panel talkback switches allow the user to independently 
commJnicate with each AHR-1 listener and can be configured to insert 
talkback audio into only the left or both ears and dim either or bcth 
program channels. Any combination of switches may be pressed, while 
the "Al-Call" interrupts all listeners. The Talkback function can oe remotely 
controlled. Six RJ45 jacks are provided to distribute audio and power via 
CAT5 cable to the AHR-1's, which conform to the Studio Hub 
format. Low-Z balanced audio distribution is used 
to preclude audio degradation with 
long cable runs. 
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AHR-1 Active Headphone Remote 
The Active Headphone Remote (AHR-1) contains a stereo amplifier 

designec to work with ary combination of high-efficiency headphones 
with impedarces between 24 and 600 ohms. The AHR-1 is equipped 
with 1/8" and 1/4" headphone jacks, level control, user-configured utility 
momentary pushbutton and ._ED indicator. Two rear panel RJ45 jacks 
are provided for connection via CAT5 cable to the FlexPhones Master. 
The AHR-1 may be aesktop nounted, under counter or with the optional 
HR-1/MP or HR-1/MP-XLR mounting plates, which may be turret or 
counter-top mounted. 

Manufactured with with 
Pr de in the USA 
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tools 
suppor@laroadcasttools.com 
www.broadcasttools.com 
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Radio.edu 
A Non-Comm View by Jeff Johnson 

Radio 101: Helping Newbies 
Find Their Place in the Station 

As the 2005-2006 school year comes to its end, Faculty 
Advisors are taking measure of this year's successes and 
making plans for next term. John Hingsbergen of WMUB, 
Miami (Ohio) University and George Zahn of WNKU, 
Northern Kentucky University spoke with Jeff Johnson 
regarding the material they plan to share with broadcast-
ing students in the fall. 

For a student, walking into the campus radio station for 
the first time can be both an exciting and intimidating 
experience. 

He or she is likely to be enrolled in the Communication 
Arts curriculum and in addition to the unfamiliar, busy 
environment, the student quickly realizes they quite possi-
bly will not only be heard by thousands but also graded on 
their performance. 

OVERCOMING FEAR OF THE UNKNOWN 
New students may very well have some excited antici-

pation of becoming part of the "Media." But at the same 
time, they may also be dreading the split-second timing 
demands of I ive on-air programming and likely have heard 
tales of draconian fines that can ensue from a language 
slip-up or logging error. 

Then, too, as in any industry there are all those obscure 
and confusing acronyms and terminology. This is where a 
good Faculty Advisor really makes a difference in whether 
a student settles in to the program or they have a rocky start 
that "throws" them. 

John Hingsbergen of WMUB, Miami University, Ox-
ford, Ohio and George Zahn of WNKU, Northern Ken-
tucky University, Highland Heights, KY try to make that 
difference. They offer new students solace, direction, and 
most importantly, a glossary, hints, tips, information and a 
board operator's checklist to build skills and confidence. 

Hingsbergen advises, "A part of ' first things' a student 
should know is a glossary of terms like, 'board, pot, 
channel, modulation, carrier, and cue.— In a sidebar is a 
convenient, basic glossary of radio terminology, which 
can be copied and supplied to new students. (It also is 
appropriate for interns at commercial stations, too.) 

BOARD OPERATOR CHECKLIST 
A "newbie" is likely to start first as a board operator. 

This is an important job and introduces the beginner to the 
broad spectrum of functions at the station. He or she is 
directly responsible for the proper operation of the station, 
although they may or may not be heard on-air. 

Here is a list Hingsbergen uses to identify the tasks a 
board operator is expected to handle for on-air operations: 

• Operate an audio console, CD players, minidisc play-
ers, turntables, and various types of tape machines and 
computer systems for on-air operation of the station. Pro-
grams may be live from station facilities, direct from satellite 
downlink, or on computer, CD, or tape. 

• Understand relevant FCC Rules and be responsible 
for station operation during board shifts. 

• Read PSA's, weather forecasts and announcements. 

• Work with program producers in studio or remote 
broadcasts. 

• Record program material from the satellite downlinks. 

• Monitor news and weather information from vari-
ous sources. 

• Handle phone inquires from the listening public. 

"I make sure they learn the elements they will find on 
all broadcast consoles: speaker and headphone monitor-
ing, meters, faders (or pots), on/off switching for each 
channel, and delegation switches for outputs such as 
program, audition, aux!, aux2," says Hingsbergen. 

"One thing I always tell new operators is that, once they 
learn one board, they should be able to go to any other on-
air or production console and figure it out since they all 
have the same basic functions. 

"Another thing I like to say in training is that running 
a board is like driving a car. At first, you have to think about 
all these switches, faders and meters. Eventually it will 
become second-nature and you won't have to think about 
it, you can operate largely by reflex." 

KEEPING IT LEGAL 
Hingsbergen continues, "They need to know the 

location of the transmitter remote control and metering in 
order to legally 'operate' the radio station when they are 
on duty. 

"I remind them that they could be subject to a visit or 
call from an FCC inspector who will want to know where 
these items are and if they have been instructed in their 
proper operation. Understanding and logging EAS and 
tower light operations are other essential matters," he says. 

George Zahn also has listed many serious and not so 
serious hints and tips garnered during his many years of 
teaching and working with young people new to radio. 

• Take pride in your work, and do consistently good 
work. When that promotion goes to someone else or the 
raise does not come through this time around, the things 
that should be your constants — and the things you can 
always control — are your current and past and future 
work, your work ethic, and your professionalism. Do not 
surrender these. They will follow you everywhere and be 
your compass. 

• When doing any project, stay a step ahead. Think about 
what needs to be done next and be prepared to do it. 

• No matter what, your spouse/significant other will 
likely not care what model of microphone you just saw on 
that music video. 

• If you are in broadcasting, you will likely not get rich. 
If you are in it for the money, and you have no aversion to 
ulcers, try sales. 

• Always keep your eyes and ears open to learn as 
much as you can in an internship or when visiting 
broadcast facilities. Make a positive, professional im-
pression on internships. 

• Do not let anyone stunt your enthusiasm or steal 
your passion. 

• Think like a producer — how can you make a project 
unique and make it better? 

• No matter what, your spouse/significant other likely 
could not care less about the broadcast towers you just 
passed on your vacation drive. 

• It is OK to get excited about what you do! 

• Meet deadlines. Missing them will undermine the 
greatest of reputations. 

• If you love broadcasting volunteer at a local NCE or 
public access studio. 

• No matter what, your spouse/significant other will 
look at you like you are a fool when you point out 
terrible PA phasing from a podium with incorrectly-
placed microphones. 

• Listen to everything on the radio — music, announc-
ers, spots — any of these items may have an effect on what 
you produce later in your career. Learn effective habits of 
successful announcers and producers, but do not directly 
imitate them. 

• Communicate clearly in speech and writing, and 
follow through on what you commit to do. 

• No matter what, it is doubtful your child will admit to 
being wowed by your intrinsic knowledge of frequency 
and amplitude, even if you are cool enough to make a 
presentation and demo to their class. 

• Realize that broadcasting is not a 9-5, or a Monday 
through Friday, job. "What's a weekend, anyway?" 

• Realize that broadcasting does not take holidays off. 

• When you are young, management sees you as young, 
no matter your background or experience. Keep working at 
it and try to never lose confidence in your abilities. Not every 
manager immediately knows you as well as you know 
yourself. Good managers will discover your abilities in good 
time if you display them. 

• No matter how experienced you become, you will 
always be learning. 

• Be a gracious winner; learn from losing; and work to 

foster team-building. 

• No matter what, very few people will ever truly 
understand the path you have chosen. Be patient with them. 

• If you were editing with the pause button on a cassette 
deck, dismantling old radio gear, or collecting CDs before 
the age of 10, you may have the broadcasting bug and I am 
happy to report that there is no known cure. 

Lastly, here is a tip that will ensure success in radio: 
never forget and leave the station banner behind at a remote! 

JeffJohnson is a Cincinnati based broadcast engineer 
and can be reached via his website: www.eroofcom 

An Elementary Glossary 
of Radio Terminology 
AUTOMATION — computer based automatic operation 

of the station. 
BOARD OPERATOR or BOARD OP or ENGINEER 

— the person operating the station at the CONTROL BOARD. 
BUMPS — very short music bits or sound effects inserted 

to time a station. 
BACKTIMING — adding times of segments so the 

program will end at exactly the pre-determined time, making 
a smooth transition to the next program. 

CARRIER and MODULATION — the radio frequency 
output of the transmitter and antenna is the CARRIER and the 
audio signal of the station is the MODULA TION. 

CHANNELS — inputs and outputs of a console. By 
mixing several channels, a program is sent to the air or to the 
recording device. Commonly encountered channels include: 

• The Program channel is the main output to the transmitter. 

• The Audition or Aux channels feed the signal to other 
outputs such as a recorder or a web stream. 

• The Cue channel allows a particular FADER to be heard 
individually without putting it on the air. 

• The Monitor channel is used to listen to the program 
being sent to the transmitter. 

• The Mix-Minus or Mix — channel is the most difficult to 
understand. It is used when sending audio back to a 
telephone caller. The caller does not want to hear him or 
herself, but does want to hear everything else. It is the total 
mix, but minus the caller. 

CHIEF OPERATOR—the ChiefOperator is required to 
be named by management and is responsible for legal opera-
tion of the station including weekly review and signing of the 
station logs. 

COLD ENDING — when the music stops abruptly. 
CONTROL BOARD or BOARD — This is the mixer 

with the controls required to turn audio sources on and off, set 
their volume, and send them out to the transmitter or other 
destinations. 

CUTS — program segments such as SPOTS, MUSIC or 
PROMOS. 

DEAD AIR — when the station is not transmitting audio. 
EAS — Emergency Alert System — the government man-

dated system to alert listeners of dangerous conditions. 
FCC — Federal Communications Commission — the gov-

ernment body that regulates a radio station. 
FINES or FORFEITURES — the FCC may levy fines 

for improper language and indecency resulting from the 
airing of commonly recognized profanities and other lan-
guage such as slander. 

(Continued on Page 22) 
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TRANSCOM CORPORATION 
Serving the Broadcast Industry Since 1978 

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

Fine Used AM & FM Transmitters & New Equipment 

AM 

FM 

1 kW 1999 
1 kW 1983 
5 kW 1985 
5 kW 1982 
5 kW 1987 
10 kW 1982 
12 kW 2000 
50 kW 1985 

1.5 kW 1983 
2.5 kW 1984 
3.5 kVV 1986 
5 kVV 1982 
6 kVV 1995 
7+kVV 2005 
10 kW 1988 
10 kW 1990 
20 kW 1985 
25 kW 1980 
25 kW 1982 
30 kW 1986 
50 kW 1982 

Omnitronix 1000A Solid State 
Harris MVV1A Solid State 
Continental 315R1 
Harris MVV5A 
Harris MVV5B 
Harris MVV10A 
Nautel XL12 Solid State 
Continental 317C2 

BE FM 1.5A 
Continental 814R 
Harris HT 3.5 
Harris FM 5K 
Henry 6000D 
Harris Z16 HD 
BE FM 10A 
Harris HT 10 
Harris FM2OK 
CSI T-25-FA (amplifier only) 
Harris FM25K 
BE FM30A 
Harris Combiner 
(vv/auto exciter-transmitter switcher) 

Miscellaneous Equipment 

USED MISC. EQUIPMENT: 
Bird RF Thruline Watt Meter. 50S 
Bird Dummy Load. 10kW 
Coaxial Switch, 4 port, 1-5/8" 
Denon 720R Cassette Player 
Potomac Phase Monitor AM19. w/sampler. 
Potomac Phase Monitor 1901, Digital. 2-tower. 

EXCITERS: 
Used Harris Digit CD 2nd Gen 

Please go to our website 

www.fmamtv.com for updated listings. 

Equipment retuning and testing available. 
Please call for quote! 

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

fcinfnee 

Some cal ut 

FT-11IP 

"The Ultimate Translator Receiver" 

W
hy? Because it has so often brougheiffy., as well as downright useless 
translator sites to fully airable signal. Add to that, the FT1AP'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." 

The FT-IAP features our acclaimed, high resolution, analog. FM tuner, and 
state-of-art, digital control system which maintains tuning accuracy at all times, 
even after power failure. Included also is adjustable Composite Output and 

+10dB audio (XLR) outputs.To further enhance the FT-1 AP's versatility, it 
offers optional, level- adjustable, Carrier Sense(to assist in meeting FCC regs); 
an RS232, Serial I/O port, and a gain-adjustable, stereo headphone outlet. 

The FT- I AP(FM-only) and FTA-100P(AM/FM model) are available direct or 
through your favorite equipment dealer. 

nfa kAe Electronics. Inc. 

6509 lra sif Road. Unit 11-1 
Bowmans ilie NY 14026 
Emarl ' proinfo@fanfare.com" Isiebsde: "wwwfanfare.com" 

receivers tire broadca8eers c.-•an re/e arl• 

I-800-268-8637(U.S & Canada) 

Voice - 716-683-5451 
Fax - 716-683-5421 

The Broadcast Industry's cl"" 
6-channel UNcompressed Digital SIL 

.411.1111111.111111111111011&._ 
,--ORWARD 

REFLECTED II 

VSWR 

TFT. 

<AMR. 

» TFT 

DIGITAL STL TRANEATITTE 

MODEL460 DIGITAL SU TRANSMITTER 

• 

Dane, ETL. RECEIVER 

tau. 

411111 

MODEL467 DIGITAL STL 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 

• AESfEBU or Analog I/O - Built- In Sample Rate Converters 

• Major/Minor Alarms on both Transmitter and Receiver 

• 3.125 kHz Step Size 

IINE 

Phone: (+ 1)408-943-9323 
FAX: (+ 1)408-432-9218 

www.TFTInc.com info@tftinc.com 
1953 Concourse Drive. San Jose, CA 95131 

Audio Editor Go 
South Again? 

The Short/cut Alternative 

VoxPr o 
Version 4. 

Available at all broadcast distributors. 

AudionLabs.com 206 842 5202 x203 

2006 Aucion:lednes ncA nets nelaneed Audicn \kaPto are trademalts of Audan Laboratont..s Inc 
Other company and crake nams may be trade ior res. pedrve owners 
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Radio.edu 
by Jeff Johnson 

Continued from Page 20 

INPUTS — the sources of audio coming into the 
console: 

• Cartridge or Cart — a continuous loop tape cartridge 
similar to an 8—track tape. 

• Cassette or Cass — the audio cassette recorder. 

• CD — Compact Disk. 

• Comrex — A brand name of high quality remote tele-
phone connection equipment. 

• DAT — Digital Audio Tape — similar to a small cassette. 

• Hybrid — a telephone interface device. 

• ISDN — a high quality telephone line often used to 
connect from a remote source. 

• MD — MiniDisc — looks similar to a small 
computer floppy. 

• Microphone or MIC — the thing you talk 
into! 

• RPU or Marti — Remote Pickup Unit — a 
radio technology used to send program audio 
from a remote location. (Marti is another 
brand name.) 

• Reel to Reel or RJR — a tape recorder. 

• Satellite or SAT — network audio coming 
from a satellite. 

• Telephone or Telco or Phone — audio 
from a dial up phone line. 

• Turntable or TT — a record player still in 
use at some stations for music not on CD. 

INTRO and OUTRO — Beginning and 
ending characteristics or phrases of a song, 
advertisement, or other audio cut. Example: 
"This is WNKU news." 

LEGAL ID — the station's city of license 
and call letters in that order. They must be 
broadcast at the top of each hour or at the 
nearest natural break in programming. 

LEVEL — shown on a Volume Unit 
(VU) meter. It may be a meter with a pointer 
or flashing LED's. Level is measured in 
dB's (deciBELS), which is a unit of relative 
loudness. The VU meter should never ex-
ceed the desired maximum of "0" by more 
than 2 or 3 dB's. 

LICENSE — required by the FCC to oper-
ate a radio station. No personnel are required 
to hold a license. 

LINERS — short station promotional 
sound bytes. 

LIVE ASSIST — a person operating com-
puter automation in manual mode. 

NCE — Non-Commercial Educational — A 
type of license issued generally, but not neces-
sarily, to Public Radio stations and generally, 
but not necessarily, at frequencies of 91.9 
MHz or below. 

OFF-AIR or AIR SIGNAL —the station's 
signal as received and monitored after it has 
been transmitted. 

OFF AIR — When the transmitter is not 
operating. 

PAN — sending a signal more to the right 
stereo channel or the left stereo channel. 

POSITIONING STATEMENTS — sta-
tion announcements promoting the character 
of the station. Sometimes called Branding. 

POST or HITTING THE POST — talk-
ing up to a specific moment in the future. 
Example: introducing a song over a musical 
intro until the exact moment the vocal starts. 

POT or FADER — The POTentiometer or 
volume control that sets the desired strength or 
LEVEL of each input source. It is one of the 
most important controls and yet it is too often 
set too low or too high. Keep in mind that 
setting the level too high does not make the 
station louder, it just introduces distortion. 

POTS — Plain Old Telephone Service 

PROFANITY DELAY —a device delaying broadcast of 
the signal for a few seconds to allow the operator to press a 
DUMP button immediately after a profanity or other undes-
ired words have been spoken and before they go on the air. 

PSA — a Public Service Announcement or an unpaid 
advertisement for a charity or civic event. 

PUBLIC FILE — a file available to the general public 
containing specific information about the station and is 
required by the FCC. 

REMOTE or NEMO — a source from outside of the 
studio. 

REMOTE CONTROL — when the transmitter is not 
located at the studio and the station is in "attended" mode, the 
operator must be able to turn the transmitter off with the 
remote control if instructed to do so by the FCC. While not 
required by the FCC, logging of transmitter parameters will 
require familiarity with the remote control 

SEND — a signal going out to a caller. 
SPOT, SPOT BREAK or BREAK SET — an advertise-

ment or a series of advertisements, promos, weather, traffic 
reports, liners, news, etc. 

STANDBY — spoken by the operator when the micro-
phone is about to be opened and put on the air. It means 
"SHUT UP NOW!" 

STATION LOG or LOG — the legally required docu-
ment recording station operation. Only two items are required 
to be logged by the FCC: EAS activity and tower light 
outages. Transmitter readings are not required, but are desir-
able to document legal operation of the station according to 
the terms of the license. 

Programming information is not required nor are opera-
tors on duty required to be logged. However, station manage-
ment does need to know who is operating the station during 
each time period. 

TALKBACK — the channel for the operator to talk back 
to a performer without being heard on the air. 

TRAFFIC and TRAFFIC LOG — the list of station 
operations second-by-second throughout the day. Produced 
by the Traffic Director. 

UNDERWRITING ANNOUNCEMENT — a form of 
advertising used on NCE stations. It does not include pricing, 
comparative language, or incentives. - Radio Guide - 

40 Years as the 
World Leaders 
for Vacuum 
Capacito 
Since 1965, COMET has been manufacturing high 

quality fixed and variable vacuum capacitors for 

broadcast applications. 

Our commitment to superior product quality and 

customer service has enabled close cooperation 

with leading international companies in the 

RF industry. 

COMET vacuum capacitors are utilized in various 

applications in broadcasting, from medium-

and short-wave broadcast and communications 

transmitters to antenna tuning units or 

couplers in avionics and mobile equipment. 

Our fixed and variable capacitors are 

proven the world over... 

Contact us for information on the 

broadest product portfolio 

in the industry! 

COMET North America 
76 Progress Drive 

Stamford, Connecticut 06902 

USA 

T + 1 203 969 2161 

F + 1 203 969 2162 

usa@comet.ch www.comet.ch 

• 

o 

COMET 
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FlipJack FIJ\7\ 00 

1401‘11 
40  elassAià 

Co FuF4-soo • 

art,ufld '" use 
World 'le 

CELL PHONE INTERFACE MIXER 

The FlipJack is the latest addition to the Conex line of cell phone 
interface products. The FlipJack is designed to interface most 
hand held phones that have a 2.5 mm hands-free adapter jack. 

FEATURES: 

FOR MORE INFORMATION 

1-800-645-1061 
www.conex-electro.com 

• Two headphone jacks ... each with it's own volume control. 

• Two Mic inputs and a seperate Line Input 

• Connection To A Standard Telephone Line. 

• Separate headphone cue switch for more flexibility 

• Operates on "AA' batteries ( Included) or external power (Optional) 

• Balanced Line Level Output 

• Slots for shoulder straps. 

• All IC's socketed for easy maintenance 

• Tuner input for off-air monitoring 

• LED level indicator 

CONEXMI'°11111 
1602 Carolina St PO Box 1342 Bellingham WA 98227 

phone: 360.734.4323 fax: 360.676.4822 

20 Years of Servi.ice 

Asistencia en Español 

24 Hour Support ,--

2 Years Warranty • oie; 

NEW 
EXCITERS/TRANSMITTERS 

w/stereo generator & audio limiter, 
field programmable FSK ID keyer, all built-in! 

25 kW 50 kW 
AM transmission just right for YOUR statioi. 

I=E 
Broadcast ElectronIcs.lnc. • 4100 No-th 24th Street. Quincy. Illinois 62305-3606 
Telephone (2 ;24-9600 • Fax: (2,7)224-9607 • E-Ma: bdcast(Dbdcact.com 

BE logo ,,, p,tt,r, tr.)cit-muk,„ , 
of B....di, tron,, In( 

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 yqui 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 

Bay Country 
-BROADCAST EQUIPMENT 

http:»www.baycountry.com 
(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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Remote 
Guide 

Going Really Remote, 
as in International 

It was in the Monday morning email — a request 

from the Program Director for a meeting. Immediately 
one's thoughts turn to the last debate over the audio 
processing. 

If the PD is on the warpath again over the audio 
processing, you know the result well enough: another 
day of running back across town from the transmitter in 
downtown traffic, through that construction zone that 
makes gridlock seem like fun. Been there, done that 

once or twice. 

But the email says he wants to see you right away. 
Most of us go through this periodically with each PD, 
and the familiar anxiety (or annoyance) begins to set in. 

UNEXPECTED REQUEST 
It was earlier this year when I got the email. "Oh 

boy," I thought. "How bad is it this time?" A deep breath, 
a knock on the PD's door. "OK Mr. PD man. What is it 
this time? Too much bass? Too much high end?" 

And to my surprise, PD man said; "Nope! The audio 
sounds great!" (Thinking to self— Well, there is a first 
time for everything!) "What are you doing the first week 
of February?" (" Well, probably wading knee deep in 
mud or slush at a transmitter site.')"We are going to 
send you on a week long remote to Mexico — and, go 
ahead, take your wife too." 

Knowing that I had not had enough coffee yet, I 
thought my ears were playing tricks on me. "You said 
Mexico? In February? Like February, the worst time of 
year February?" 

PD man continued, "Yup! You need to make sure 
that the morning show sounds good from Mexico." 

TAKING THE SHOW ON THE ROAD 

Normal remote broadcasts can be a challenge. Your 
air talent expect to have a working mini-studio wherever 

they go and the PD expects to have studio quality sound, 
even if you are in the most inconvenient location hun-

dreds of feet from power and/or phone lines. 
Now let us try that remote from a location outside of 

the country. Then, add in a second station — both our 
WRIT and WQBW were sending talent to the remote 
site. What are our options? And can you carry enough 
parts to ensure a successful remote "happens?" 

WRIT's remote team on location, including an engi-

neer ( left) very pleased that the white he sees is sand 

instead of snow. 

We have a variety of tools that we use for most of our 
remotes: ISDN, XPort, Vector, VolP, Hotline, and — 

heaven forbid — the occasional telephone or cell phone. 
But the key question we had to answer right away was: 
What will work in Mexico? 

by Kent Winrich 

In order to assemble the right package of gear, we 
needed to assess what method we would need to use to 
get audio back to home base. Furthermore, given the 
distance of the remote, it would be essential to have a 

backup plan in case the main line was lost. 

CODEC TOOLBOX 
When possible, we like to use ISDN. It can provide 

you with the best quality sound at the price of delay 
(depending on what codec you use). However with 
international ISDN you may not be able to get the 
connection you need. 

Many "tech engineers" with whom I have worked in 
other countries have had no idea what makes up a proper 
ISDN connection. They mainly think that you need a 
data ISDN. In general, I have not had much luck in 
communicating with other countries in order to get a 

proper ISDN line set up. 
That was, in fact, the case with this remote. Fortu-

nately, a good fallback is Telos' XPort. The XPort is a 
box that will allow you to use a standard POTS line, but 

connect into a Telos XStream ISDN box. I have been 

told (though I have not tried it as yet) that the XPort will 
be able to utilize a digital phone line as well. 

The real beauty ofthe XPort is that it is also an ISDN 
box and can be utilized as a backup ISDN. In ISDN 

mode it can connect to an ISDN box using ACC or good 
ol' g.722. Quite a flexible box indeed— and it operated 
perfectly for us on this occasion. 

ADDITIONAL CHOICES 

The Comrex Vector is a good old standby. It seems 
to work in almost any situation that offers a POTS line. 

It seems to be forgiving of international phone lines and 
holds on to a connection fairly well. During this particu-
lar trip to Mexico, we put it to good use, and it helped 
keep remotes from both stations running well. 

Another backup "ready on the bench" is our Hotline. 

It also is limited basically to standard phone lines, but 
since it provides somewhat lower audio quality than a 
Vector, it is now mostly our backup. 

Some stations are using Voice over IP (VolP) these 
days — in other words, using the Internet as the transmis-
sion medium. Though we are not using it at our location, 
we are testing it out. Some concerns are audio quality, 
the amount of delay you incur, and the reliability of an 
Internet connection abroad. 
I do, however use a VoIP phone system. This has 

saved us oodles of money in phone calls back to the 
studios. We even let our come-along listeners use it to 
call back home. You would not believe how many 
"Thank You's" I got for letting them call their kids or 
family. 

Finally, if you get down to a cell phone, you really 
are hurting! The cost to roam outside of the US is quite 
expensive. If this is your lot, it might be a good idea to 
rent a phone locally and save a few bucks if you need to 
use a cellphone abroad. 

LEGAL DETAILS 
OK, now we have an idea of what we need for getting 

audio back to the studios. What else do we need to worry 
about? (After all we engineers are paid to worry.) 

When doing remotes, I always contact the US Con-

sulate for the country where I am headed. They usually 
have web pages with information about what you need 
to do to bring your equipment into the country. 

If you are going to Mexico, for example, you will 
need to obtain a work permit called an FM-3. You need 

to physically go to a consulate office to apply for one, 
and do not wait until the last moment — it could easily 
take a few weeks for things to be worked out. 

When you go to a consulate, you will need a US 
passport, a paper on company letterhead signed by a 
company official stating why you are bringing in 
equipment, and you need a list of the equipment you 
are bringing in including model numbers and serial 
numbers. 

Trust me—you need to be sure to get this done as they 
will check all of your equipment at the airport when you 
land. You also need to do the same thing when you leave. 

By the way, the Mexican authorities will not let you take 

any batteries on board. (We had to leave about two 
dozen batteries in Mexico.) 

LOCAL ARRANGEMENTS 
After I obtain the paperwork for the country to which 

I am headed, I work very closely with the local hotel staff 
in getting everything set up in advance. 

I ensure that there will be a crew ready to test — and 

troubleshoot, if necessary — all connections when we 
arrive, as well as have our Internet connections pre-
arranged. I usually bring a small wireless network along 
as well as three laptops. 

The laptops are perfect for the on-air people to do 
their prep work, as well as giving the listeners an 
opportunity to check their email. Again, the "Thank 
You's" abound! 

For the VolP phone, I am using a service from 
Packet 8. I just plug it into the network I have created and 
we are good to go. It works flawlessly. 

DEALING WITH LAST MINUTE NECESSITIES 
While abroad, you must remember that there usually 

are no Radio Shacks close by. You will need to bring 
redundant everything; bring along enough tools to make 
any repairs that may be needed. 

My equipment list usually includes screw drivers, 
wrenches, a soldering iron, some extra XLR connectors, 
a few knives, extra microphones, extra cables, power 
strips, extra phone lines, Ri- Il and RJ-45s, tape, any 
adapters I can find, backup software, and, of course, sun 
tan lotion. 

Make sure you enlist a few people to help you lug 
this equipment around. On my last trip I had 16, yes 
sixteen cases of equipment! My wife, being the saint that 
she is, helped me lug this stuff through airports, in and 
out of buses, and back home. 

Waking up at 4:00 AM in a sunny location can be 
a pain. But if you do your work in advance, plan, and 
make sure the local staff has your needs prepared in 
advance, it should give you some time to actually 
enjoy the local scenery. 

Some side benefits from international 
remotes are hard to put into words. 

If I can help you in any way on your international 
remote, please feel free to contact me. Especially if 
you need an engineer to go to any nice, warm location 
in February! 

Kent Winrich, Director of Engineering for Clear 
Channel Radio in Milwaukee, WI, keeps his passport 

ready at all times. You can contact him at 
kentwinrich@clearchanneLcorn 
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Remotes 
fast& easy 

frum anywhere 
in the LISA! 

qualitu digital stereo 

audio to GO! 
A Mounts on most vehicles or trailers. folds flat 

• Great for news. special events, and ie r Lites 

A Finds satellite in minutes with no engineer 

A Use It as a backup 5Th when not out making money 

A hp where your station has never gone before 

and give YOUR station a competitive ecigel 

Satellite Lynx. 

BBB-SAT-LYNX 
728-5969 

salesesatellitelynx.com 

Satellite Lynx, LLC 

205 River Road 

Walden NY 12586 

INTRODUCING 
the FIRST 

Analog & HD Digital 
FM Translators 

The TRX-HD Series 
from 

A ARMSTRONG 
TRANSMITTER CORPORATION 

All of your listeners can now hear your 
analog and HD Radio''' Programming! 

Shippinç beginning in late June. 

HD Radio° is a registered trademark of iBiquity Corporation 

ithout the surprises. 

LBA Technology is your proven, worldwide 

supplier of HD radio 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 

LBA Technology, Inc. 
Reach Farther, Sound Better.' 

• 3400 Tupper Drive • Greenville, NC 27835 
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FCC  a tower owner or a co-tenant. And you can be sure no one 
in management/ownership wants to be surprised by 

events that could reasonably have been foreseen. 

Keeping Things Peaceful 
When Sharing a Tower 

One of the more dangerous relationships in all 
communications is that of a tower owner and a lessee. 

YOU NEED, THEY HAVE 
Tower space is a seller's market and there is surely 

a trend toward multiple tower tenants. Often, although 
not always, a broadcaster needs the tower space more 

than the tower owner needs the revenues that can be 
derived from the rent. 

With the explosion of wireless communications 

and the need for wireless providers to seek their own 
tower locations, property owners and tower owners 
have enjoyed many new opportunities that could con-

ceivably squeeze out traditional broadcasters from 
appropriate space. 

One might reasonably conclude that a broadcaster 
who does not own the tower it utilizes is at a distinct 
disadvantage and faces the prospect of worrisome nego-
tiations and even loss of business. If that were not 
enough, there are bizarre stories about the conflicting 
business interests that surround tower politics, about 
zoning restrictions and unreasonable local regulation. 

So, it remains important to know what your tower 

needs are and how they may change in the immediate 
and long term future. 

by Bruce Eisen 

TECHNICAL ISSUES 
Tower problems encompass a number of issues, 

many of which are highly technical. 
The FCC has increased its vigilance over the past 

decade with regard to radiation hazards as proved by the 

monthly mass of FCC forfeitures levied against broad-
casters who have failed in some way to meet their 
obligations regarding RFR. 

It is important to comply with all FCC Rules in order 
to ensure compliance with exposure limits. We also 

have a duty as responsible broadcasters to make certain 
that our operations are safe. 

LEGAL AND "POLITICAL" FOCUS 
While I am not competent to address the highly 

technical nature of antenna placement, RF, etc., I can 
comment upon the nature of"tower politics" and some 

of the legal binds in which broadcasters can become 
entangled. 

Because your tower space is so critically important 
to a maximum service area and smooth operations, it is 

best to address potential problems before they occur. 

After all, no one wants to approach the FCC with a 
last minute request for special temporary authorization 

in order to relocate a facility because of problems with 

LEASING FROM/TO COMPETITORS 
Sometimes competitive tensions can develop be-

tween a broadcast tower owner and licensees leasing the 
tower space. 

Not long ago, I became involved in a dispute with 
a broadcast licensee who owned a tower my client had 
leased for a significant amount of time. At first there 

was no real cause for competitive concern since their 
formats differed so greatly. However, overtime, busi-
ness decisions were made by both stations, resulting in 
converging formats; in other words more direct com-
petition than had originally existed and a burgeoning 
source of irritation. 

Because the lease, itself, actually spoke to the ques-

tion of format and provided the lessor-licensee with the 
ability to terminate the lease if the lessee chose to 

broadcast a similar format, some difficult questions had 
to be answered quickly. 

A CONTROL ISSUE 
But what about the idea of having the lessor in a 

position to actually control the lessee's program-
ming? Is that legal? Should the FCC intervene in a 
dispute to determine whether or not the lease agree-
ment represented an abdication of licensee control by 
the lessee? 

Ultimately, the parties were able to work out their 
disagreement, but there are many lease agreements in 
existence with similar terms and which should be closely 
scrutinized by the parties for any language that might run 

afoul of FCC Rules or case law. 
My advice is to be very wary of any lease provision 

that gives a tower owner rights to determine core ques-
tions about programming. 

(Continued on Page 27) 
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FCC 
FOCUF by Bruce Eisen 

Continued from Page 26 

SITE COOPERATION 
While that story highlights an exceptional situation, 

it is more than common for stations that lease space on 
towers to require regular maintenance at the site for a 
variety of reasons. This can result in real headaches. 

For example, a station can enjoy economic benefits 
by leasing space on an existing tower rather than spend-
ing the significant funds on tower construction, lighting, 
etc. But there are both legal obligations and self-im-
posed obligations as good broadcasters that may come 
into play. Some of these involve problems that cause 
down time — and the potential loss of business. 

For that reason, one of the keys to successful tower 
tenancy is to make certain that the rights and obligations 
of both the tower owner and the tenant are specified in 

the lease agreement. If difficulties arise, RF and other-
wise, it is exceedingly important that the parties know 
exactly how and when they can access their individual 
facilities and what they can expect in the way of techni-
cal reaction from other tenants. 

SCHEDULED MAINTENANCE 
Most broadcasters have few problems cooperating 

instantly during an emergency and they realize it is a good 
idea to accomplish an antenna and transmission line 
inspection at specific intervals during the license term. 

This is especially true if your station must deal with 
an issue of aging equipment. Such inspections are prob-
ably a good idea even in addition to ordinary mainte-

nance. However, in either case, there will be a need for 
personal inspection of the facility. 

This often calls for cooperation from the other 
parties occupying tower space. There are great com-
plexities that can be involved in the coordination of 
power cutbacks where several stations are located on 
a single tower — or adjacent towers — and maintenance 
is required. 

DEVELOP A COORDINATED PLAN 

There is a profound need for setting out clear 
procedures that must be implemented so qualified 
personnel can climb the tower safely in order to ac-
complish their important tasks. In all these cases, 
expensive downtime for other broadcasters must be 
minimized to the greatest extent possible. 

Adherence to the procedures is crucial. Imagine 
the horror of one station resuming its full power 
operation while a technician remained performing his 
work on the tower. Accidents have happened in the 
past and there must be a way to ensure that all tenants 
cut their full power for the necessary period of time 
while personnel are in harm's way. 

Of course, all tower climbing must be effectively 
coordinated with all required parties. Failure to follow 
correct procedures could result in tragedy. At the very 
least, failures could cause even more down time and 
the prospect of lawsuits or complaints. 

THE FCC VIEW 
The FCC has no Rule or Regulation that specifi-

cally addresses the protection of tower workers, but it 

does include strong language in various OET bulletins 
released over the years that cite the need for proce-
dures to insure occupational safety, especially in mul-
tiple transmitter environments. 

Moreover, the FCC has stated that power reduc-
tion agreements may often be necessary to make sure 
that all licensees are aware of the potential for their 
stations to expose other individuals to harmful RFR at 

the site. 

From a legal standpoint, site occupants are gener-
ally jointly responsible for compliance with FCC 
guidelines. But it does seem rather strange that the 
F C does not have a specific Rule regarding neces-

s ry power reductions or procedures to be followed in 
t wer maintenance situations. 

LEARNING FROM PAST SITUATIONS 
A reduction of power must be acknowledged by 

each tenant as a requirement to insure safety during 
tower access. At one time or another, everyone must 
deal with this problem, so it makes no sense not to 

cooperate and go the extra mile in accommodating 
neighbors. 
I am sure that many readers will recall the "Mount 

Wilson incident" several years ago where the great 
challenge was to get co-located stations to cooperate 
with power reductions to allow for an antenna instal-
lation. 

While Rules may not technically have been vio-
lated, the Mount Wilson experience demonstrated the 
great need for coordinated scheduling and coopera-
tion among tower tenants to protect workers from 
dangerous exposure. 

There are a couple of lessons to be learned from 
some of the great tower squabbles of the past. It should 

be axiomatic not to schedule routine maintenance dur-
ing drive time and it should be just as natural to contact 
all tower occupants when maintenance, emergency and 
otherwise, is required. 

Although, as noted, there is no specific FCC Rule 
covering this matter, a wealth of relative information 
may be found on this FCC web page: www.fcc.gov/oet/ 
rfsafety/rf-faqs.htm I 

Bruce Eisen, of Kaye, Scholer, has been a commu-
nications attorney for some 20 years. If  you have a 
question regarding the FCC Rules and Regulations, 

s•énd it to Bruce at beisen@kayescholer.com 
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IT 
Guide by Dana Puopolo 

Voice Over IP 
Setting Up Service 

Growing in popularity, VoIP has become an impor-

tant factor in long distance telephony. As we continue the 
discussion, Dana Puopolo introduces some new options 
and shows how to set up service for yourself 

By now you are probably interested enough in VoIP 
enough to buy an analog telephone adapter (ATA) or 
download a softphone program for your computer. If you 
have not done so as yet, do not worry. There 
are plenty of options in using VoIP. The 

easiest way is to sign up with one of the 
software services. 

SKYPE 

My favorite is Skype. It now boasts over 
ten million users, so it is likely many ofyour 
friends already use it. As previously men-
tioned, Skype will not work with a stand-
alone ATA device. 

You must use Skype with a computer, 
but calls to other users on a computer are 
free. For additional charges, you can also 
use Skype for incoming and outgoing POTS 
(Plain Old Telephone Service) calls. 

Since being bought by ebay, Skype has 
announced a few changes. For example, 
Skype recently announced that outgoing 
POTS calls will be free for calls to the 
United States and Canada until at least the 
end of 2006! This makes Skype a "must 
have." (In response, Vonage announced it 
will now offer unlimited calls to many Eu-
ropean countries.) 

SOFTPHONES 

Along with Skype, there are several other 
services that use software to operate via your 
computer (as a class, they are called 
softphones). Some of these SIP compatible 
VoIP providers will let you use either a 
regular phone or computer connections or 

both — just not at the same time. 
The big advantage of using a softphone 

from a provider is that it comes pre-config-
ured. You simply download their software, 
run it, and you are ready to go. You also can 
put a softphone on your laptop and take it on 
business trips. Before you leave, just un-
plug your hardware ATA at home. 

Last time, we described a unique VoIP 
service, Free World Dialup (FWD). This 
service uses SIP and was created by Jeff 
Pulver, one of the founders of Vonage. It 
works with both softphones and ATA units. 
At present, it does not offer outbound or 
inbound POTS calling (except for outbound 

800 numbers), but Jeff is getting ready to 
offer it soon. 

However, there is a company that does 

offer free inbound POTS numbers that for-

ward to FWD. That service is IpKall 
(www.ipkall.com). They will provide a free 
Seattle, WA incoming phone number for 
FWD. I use FWD to communicate with all 

my friends. Call quality is excellent. 
I also know of a small group of stations 

that uses FWD to call between stations. They 

save a bundle on long distance that way. 

FWD is a good way to learn how to configure 
SIP phones because there is a step-by-step 
procedure on the FWD web page. 

My favorite SIP compatible softphone providers are: 
Gizmo Project (www.gizmoproject.com), Stanaphone 
(www.stanaphone.com) and Vbuzzer (www.vbuzzer.com). 

All three of these offer cheap outbound POTS calling 
(at either 1 or 1.6 cents a minute). Stanaphone offers free 
incoming POTS calls (with NYC area phone numbers). 
All three offer incoming POTS numbers from anywhere 
in the USA or Canada for a couple of dollars a month. 

AVOIDING VOIP HOTEL HASSLES 
You should be aware that one of the problems with 

VoIP usage in hotels is that many hotel Internet provid-
ers block UDP ports 5060-5080 because most SIP 

compatible providers use these ports for signaling. The 
hotels want you to pay to use their phone system, not 
your own. 

One way around this is to use a provider that uses an 
alternate port. The best alternate port to use is port 80, 
which is used for WWW requests because if it were 

blocked users would be unable to surf the web. 

Vbuzzer is one provider that uses port 80. Vonage 
also does, but you have to request it specially from 
customer service. 

VOIP CONFIGURATION 
Now, let us get into the nuts and bolts of configuring 

both soft-phones and ATA units. Setting up a SIP phone 
involves putting information into the right places within 
the configuration menu(s). 

What is usually needed is the SIP server address, 
username, passworephone number, STUN (Simple Tra-
versal of UDP through NAT) server address, port infor-

mation, preferred CODEC, and whether static or DHCP 
IP addresses are going to be used. 

Each of these except the STUN and IP addressing 
are unique to the provider and account used. STUN is 
needed for VoIP to work with non-public IP addresses, 

such as those used in home and business networks. 
(Before STUN, VoIP devices had to be used with public 

(Continued on Page 30) 
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vvoll, you know. 
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Continued From Page 28 

IP addresses, such as those provided by cable and DSL 
modems or you had to manually open ports on your 
router.) 

SIP phones can use any STUN server out there, and 
there are many available; virtually all VoIP providers 

have them. For example, FWD's STUN server's ad-
dress is: stun.fwdnet.net:3478 (most STUN servers 
listen to port 3478). 

The SIP server is the server used by the particular 

provider for their signaling. It is sometimes called the 
SIP proxy; these terms are interchangeable. FWD's SIP 
proxy is: fwd.pulver.com:5060. Username, 
phone number and password are assigned   

to you by the SIP provider when you sign 
up. In the case of FWD, your phone num-
ber is your username. 

PORTS AND CODECS 
The last two items usually needed are 

port number and codec information. As 

mentioned earlier, most SIP devices oper-
ate on port 5060 by default. Usually there is 

no reason to change this, unless either your 

SIP provider uses a different port (vbuzzer 
uses port 80, for example) or you are using 
multiple SIP devices or VoIP numbers con-
nected to the same router. 

However, if you were to use the same 
port for different devices and/or numbers, 
you might have collisions. Remember, UDP 
is a very simple data protocol. Fortunately, 
VoIP providers usually allow connections 
from a range of ports; the usual ones being 
ports 5060-5080. ( If you buy a two line ATA 
such as the Linksys PAP2, you will find line 
two already set up to work on port 5061.) 

Codec information is just that — you 
need to set the codec so it matches the one 
used by your VoIP provider. The most popu-
lar codecs are g.71 lu (also known as: 

PCMU), g.71 la (aka: PCMA) and g.729. 

The first two consume about 64 kbps, the 
third approximately 26 kbps. Fortunately, 
most SIP providers and phones allow for 
multiple choices of codecs. As an aside, my 

two Grandstream telephones have g.722 as 
a codec option — perhaps useful as a poor 
man's Zephyr? 

ONLINE HELP 

A typical configuration page is available 
for reference at the mutualphone web site: 
http://www.mutualphone.com/ 

Grandstream.htm. This is for a popular Vol P 
telephone, the Grandstream Budge Tone 
I 02, and is all on one page. Be aware that i I 
you use other types of ATA and/or 
softphones, the configuration stuff might be 
spread out over several pages. 

For example, with the Linksys PA P2, 
STUN information is entered using the 
admin menu, advanced view, and SIP tabs. 
The STUN server setting is at the bottom 
of the page. STUN enable must also be set 
to "yes." All the other information needed 
to configure the PAP 2 is in the line 1 and 
line 2 tabs. 

The selection between static and DHC I' 
for IP addressing is in the system tab. De-
fault is DHCP addressing (The ATA gets an 

IP address automatically). 
If you looked closely enough, you prob-

ably found the mistake on the Grandstream 
configuration page. If not I will tell you 

what it is— they forgot to put in the STUN server! To make 
this phone work with the typical Internet connection, you 

would need to click the "yes" bullseye and put in: 

qun.fwdnet.net:3478, (or another STUN server) where it 
says: "NAT Traversal." 

TROUBLESHOOTING 
If you follow these directions, you will probably be 

rewarded with a dial tone. However, sometimes things do 
not work the first time out, and let me assure you it has 
happened to me more then once. 

If this happens, try connecting the computer or ATA 

adapter directly to your public Internet connection (cable 
or DSL modem). If you get your dial tone now, it might 
be necessary to set a static IP address on your unit and 

DMZ or open ports to that address within your router. 
SIP uses UDP ports 5060 through 5080 for signaling 

and ports 10,000 through 20,000 for voice transmission. 
Your router's instruction book should contain the details 
on how to do this. 

There are many places to get help with VoIP. One of 
my favorites is the VoIP forums on www.dslreports.com. 
www.Voxilla.com has a wealth of configuration infor-
mation for many VoIP providers that can be "pushed" 

into your ATA unit. 

Other places to look include www.voipuser.org (a 

fine site in Great Britain), www.voip-info.org, and 
www.freeworlddialup.com. Furthermore, most every SIP 
provider has FAQ's and forums available where you can 

ask questions and search for answers. 
Next, we will move to a larger platform and take a 

look at how VoIP can be used with an old computer to 
build an enterprise class PBX system, some ways to use 
ATA's wirelessly with your laptop, and we will top that 

off by discussing Linksys/Cisco's latest cutting edge 
enterprise VoIP products. 

Dana Puopolo is a contract engineer equally at home 
with computers. You can contact Dana at 
dpuopologusa.net 
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The Worst I've Ever Seen  
A Visual Display of the Good, the Bad, and the Plain Hard-to-Believe 

Dedicated to the Cause 
By Mike Callaghan 

There are some engineers who will just toss anything 
that breaks and buy something new. Others work hard to 
recover, rework, or rebuild broken gear. That may not be 
the easy way. It may not even be pretty. But there is real 

satisfaction in restoring equipment thought lost. 
The Kintronic people 

build incredible products. 
They used to use Rexolite 
panels to insulate feed-
through connections in their 
isolation coils and the an-
tenna tuning houses. 

Rexolite is an inter-
esting material. When it 
insulates, it insulates re-
ally well. And when it 
catches fire, it burns like 
you would not believe. 

A CLEANING PROBLEM 
KTLK had lost one of these Rexolite panels in the past. 

When it goes up, it deposits this thick black particulate 
coating all over, especially on the inside of the cabinet. 

When it happened the last time, I went in with a damp 
rag to rub it off. However, the water just made it into a 
thick, goopy black syrup that stuck to everything, which 
just made it worse. 

So, for the most recent 
conflagration, I did not use 
water — I just wiped it off 
the inside. I was aware there 
was black soot falling all 
over everything, but I was 
busy and did not think about 
what might be happening 
to me. Besides, ATU's do 
not have mirrors on the 
backside of the door to help 
you comb your hair. 

WHAT A SIGHT! 
So it was not 

until after I had fin-
ished cleaning the 
inside of the cabinet 
and climbed down 
the ladder that I got 
some input about 
my appearance. 
Jerry Burnham was 

walking towards me and said "Good God! You look like Al 
Jolson! Hey! Sing 'Mammy 0 Mine' forme!" Yeah, right! 

After I got down off the roof and in front of a mirror I 
saw what Jerry meant. Yikes! 

A slightly burned 
Rexolite panel. 

Jerry Burnham and 
a slightly tarnished Mike Callaghan. 

From there I went home to shower, but not before I 
visited a 7-11 for a soda. The 
people in there did not know 
what to think. They huddled 
away from me and finally one 
guy asked, "What the heck hap-
pened to you." 

The only response I could 
think of was, "I'm a 

chimneysweep!" The guy replied: 
"Yeah, well, you aren't supposed 
to get inside the chimney!" 

By the way, Kintronic no 
longer uses Rexolite panels this way. Believe me, it is just 
as well! 

Mike Callaghan is the ChiefEngineerfor KIIS-FM in Los 
Angeles. His email is mikecallaghan@clearchanneLcom 

Next time, we will 
do things differently. 

Do you have a "Worst?" Let us know. 

Studio 
Guide by Mark Shander 

New Condensers Give Good Sounds 

In the late 1980s, controversial talk show host Tom 
Leykis programmed an Arizona AM station that had re-
cently changed from a country music AM/FM simulcast to 
news/talk. Leykis did double-duty and served as the after-
noon drive host for the station. Management gave him a lot 
of flexibility to do whatever he felt was right to build an 
AM audience. 

CREATING A SOUND 
I learned a lot about the business end of radio and, 

surprisingly, radio engineering from Leykis, as well as 
from the station's Chief Engineer. Being a creative talent, 
he knew exactly how he wanted the station to sound for it 
to succeed in the Phoenix market. 

We would have extensive conversations over com-
pression, microphone selection, microphone processors, 
air-chain processing, and, believe it or not, even how much 
plate reverberation to dial in for the station. 

The station sounded louder and cleaner than many 
expected — different enough from other stations to be 
considered somewhat unique. (There was a bit too much 
reverb initially, which was eventually tuned down to 
become just a bit more subtle.) 

SELECTING MICROPHONES 

The microphones in the talk studio were all Shure 
SM-7s, run through Valley People Dynamite limiter/ 
levelers before hitting the DA feeding the board input 
and router selector. The air-chain program feed was sent 
to a finely tuned Optimod. Listening to pre-delay was 
like listening to silk. 

As we sought the right setup for producing liners, 
promos, etc, we sampled the AM production studio with 
its Sennheiser MD-421 microphone and then moved 

quickly to the 1-'1%.4 production studio, which had just been 
completely renovated. 

The FM production studio had a unique configura-
tion. There was not a lot of flexibility, but there was a lot 
of new, wonderful equipment. Instead of a dynamic 

microphone, as the rest of the studios in the facility had, 
the FM production studio had a Neumann condenser 
microphone. 

CONDENSER MICS 
The Neumann had a small diaphragm and was mounted 

in a quirky, hands-off position near the console. Since 
everything was new and set to flat response characteristics, 

it was a great opportunity to put a condenser through its 
paces. Leykis and I spent about an hour in the studio 
comparing the characteristics of this microphone to others. 

One advantage to the condenser is that the noise floor 

tends to be extremely low. While it is not really fair to 
compare a several-thousand-dollar Neumann to a $500 
Shure dynamic microphone, it is fair to say that dynamics 
do an excellent job of reproducing voice frequencies while 

condensers appear to have a much greater range of sensi-
tivity and sonic accuracy. 

If they were more durable and less fragile, condensers 
could have easily replaced dynamic microphones in a num-
ber of broadcast studio situations. A lower price would not 
have hurt, too. At the time, it was sort of wishful thinking. 

NOW THEY CAN 
Moving forward to the present, microphone choices 

have changed. There now are very high quality, brand-name 
condenser microphones with a street price that is lower than 

most broadcast studio dynamic microphones. It only takes a 
low-end production mixer to supply phantom power. 

Two condenser microphones sold as studio packs 
crossed my desk recently and I decided to put them to the 
test against a high-end condenser with characteristics 
similar to the Neumann condenser Tom Leykis and I used 
for production in the late 80s. 

These inexpensive condensers are giving their more-
expensive high-end counterparts a run for their money. In 
many cases they have a higher noise floor, but similar 
sensitivity and dynamic range as their multi-thousand-
dollar counterparts. 

DUAL CONDENSERS 

These two-packs each consist of a large-diaphragm 
microphone for voice and a small-diaphragm microphone 
for something like an acoustic instrument. They are typi-
cally marketed to musicians and guitarists who would use 
the large diaphragm model to sing into, while pointing the 

small diaphragm microphone at an acoustic guitar. 
The MXL 2001/603 pack from Marshall Electronics 

includes a large gold diaphragm studio microphone and a 
small diaphragm condenser. The other studio pack I evalu-
ated was the AT2020/AT2021 pack from Audio-Technica. 

In the Audio-Technica pack, the large diaphragm mi-

crophone had a cardioid pattern, which did have a bit more 
prominent proximity effect than that MXL appeared to. 

SONIC EVALUATION 
The MXL603 and the AT2021 sounded very similar 

when applied to musical instruments, though they differed 
when used as voice studio microphones. They both sounded 
a bit thin when compared to a dynamic microphone like a 
Sennheiser MD-421 or a Shure SM-7. 

One nice thing about the tonal quality of these micro-
phones is that they appear to have a more open sound and 
better frequency response on the high end than their 

dynamic counterparts. These microphones do make great 
FM studio microphones and I can easily see using any of 
them as extra microphones for talent in a studio. 

However, for a host microphone, I would consider 
getting into the next higher class of condensers. These 
packs are an excellent value for the money, but they just do 
not produce the thick sound most broadcasters like to hear 

from primary studio microphones. 

Mark Shander has used many microphones in his career in 
radio. TV and on the Internet. He can be contacted at 
mark@shander.com 
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"For the re-launch of Capital Radio, our programming team chose 
RCS Master Control' for its user interface, the flexibility of the 
Living Loe feature and integration with Selector®, while RCS UK 
accomplished installation and staff training within a tight deadline. 
We are delighted with the ongoing technical' support from the 
RCS team." 



Radio War 
StorieF by Phil Alexander, CSRE, AMD 

Adventures in the AM field 
(Confessions of an AMD in the Trenches) 

Part 6 — Solving Directional Arrays in 4/4 Time 

Phil thought he had this array fixed  but his field 
readings did not agree. He seems to have an idea that 
the factory fresh toroids and a newly calibrated phase 
monitor do not show the true operation — so he has had 
the CE intentionally mis-adjust the nighttime array to 
prove his point. Or is it on his head? (the point) 

It took about twenty minutes to get all the readings 
stabilized on their licensed values except the number four 
tower which was now reading five degrees lower than 
normal on the monitor. Then, visiting the monitor point 
that had caused all the problems, we got a normal reading! 

WHEN THE WRONG READING IS RIGHT 
To make sure we had not gone crazy, we criss-

crossed the null azimuths in the same area of the pattern 
in briefsurvey and, as expected, the null had moved. But 
where it moved was the curious part. 

The null now was almost exactly on the correct 
radial used in the last full proof and the monitor point in 
the adjacent minor lobe had returned nicely inside its 
limit. After basking in the sunshine of satisfaction for a 
few moments, we switched to daytime pattern and 
returned to the transmitter. 

I told my assistant to get a shorting connector and 
cap the number four phase sampling line at the far end 
by disconnecting it from its toroid while I broke out the 
TDR (time domain reflectometer). 

The CE looked on, completely puzzled, so I told him 
we were going to do what I should have done before — 
check the line. 

SOURCES OF BAD DATA 
I had noticed the "problem" null had been relatively 

high in the original proof when the nighttime operation 
was added. Furthermore, the readings after most of the 
previous consultant's "crankings" showed it near the 
edge of the three degree FCC tolerance. 

Years of field experience suggested we should 
check one particular component that we had over-
looked. 

Looking at the TDR trace, there was a clear anomaly 
at what appeared to be about twenty feet from the origin 
followed by a clean trace to the short at the end. 

"Uh, huh," I said, "maybe we should take a look at 
that line — and the TDR shows we should start right here 
in the building." 

A VERY OLD PROBLEM 

FINALLY UNCOVERED 
Since I had not connected the phase monitor myself, 

I had overlooked checking the line connections. But, my 

mind was telling me to focus there now. 

20 00 '4't 

OCC) lI..IS« 100 ore 

Something is not right here. 

Three Heliax® lines came out of a bundle in the 

corner of the rack housing the phase monitor and each 
had a short, flexible, RG-8 jumper on the end for 
connection to the monitor. 

On the fourth line, however, the RG-8 ran right into 
the bundle. I had not noticed it previously, but now it was 
the reddest of red flags. 

I did clearly remember seeing the 1/2" Heliax at 

the other end when we installed the toroids and 
station records showed stabilized line had been in-
stalled when the phase monitoring system was up-

graded. But it was now obvious that something did 

not match the paperwork. 
We cut the bundle apart and pulled out the RG-8, 

only to find it disappeared into a trench below the rack 
along with the three Heliax cables. 

(Continued on Page 36) 
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Model CMR Digital Antenna Monitor 
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Fax: 985-892-7323 • www.freeland-inc.com 
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American owned and operated company, 
rebuilding quality tubes since 1940. 

Freeland Products, Inc. 
75412 Highway 25 • Covington, LA 70435 
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Take THE COST OF YOUR NEXT 
10% off REBUILT TRANSMITTER TUBE. 

This original Radio Guide coupon must 
accompany the used tube when sending 
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This coupon is only valid for one rebuilt tube. 
COUPON COPIES ARE NOT VALID 
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GORMAN-REDL1CH 
257 W. Union Street, Athens, OH 45701 

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

1.111111111111161 
Model CRW-S Weather Receiver 

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 and Reliable EAS Equipment* 

• Pre-programmed for your location. 

• Program interrupt relays built in. 
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• All operations via keypad. 
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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 
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• Phase sign automatic, no extra 
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Contact Jim Gorman at: 740-593-3150 
jimg@gorman-redlich.com — www.gorman-redlich.com 
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The CDS-302 Automatic Composite Audio Switcher/DA 

Introducing the next generation transmitter audio switchers 
from BDI. Now you can have complete confidence in your signal 
path with this series of switcher/DA systems. We have composite 
and digital solutions for your routing and distribution require-
ments. If you system is all digital, choose the AES-302 to auto-
matically switch, distribute and monitor your transmitter audio 
feeds. Still running an analog STL or stereo generator? Use either 
the CDS-300 or 302 to switch and distribute your baseband audio 
signals. Select one of he optional modules for the CDS series and 
convert your analog signal path into an AES digital output suitable 
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and download complete information about these problem solver 
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Broadcast Devices, Inc. 
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Radio War 
Stories by Phil Alexander 

Adventures in the AM Field 

Continued from Page 34 

The steel plates covering the trench were held 

down by equipment sitting on them, so tracing was not 
an easy job. However at the next open point I shined a 
light into the trench and found the RG-8 coax had 
morphed into 1/2" Hel iax. 

By tilting a rack 
backward and pulling 
up one corner of the 
phasor slightly we 
were able to work the 
trench cover out from 
under the equipment. 
Shining a light into 
the trench it was pos-

sible to see a coax 
connector under the 
phasor where the 
sample line changed 
from one type to an-
other. 

It looked as 
though someone 
might have run out of 
line during the origi-
nal installation and 

It looks like something 

is not right here either. 

used the RG-8 "extension," the spirit of the FCC sam-
pling system Rule (Section 73.68) notwithstanding. 

USING WHAT IS THERE 
I said, "Well, we have plenty ofHeliax now. We canuse 

some from one ofthe isolation coils that were used with the 
old sampling loops. That will work, at least as a temporary 
fix, although I would prefer using a single piece of line." 

But these cables look OK. 

My assistant and the CE brought the coil from the 
number four tower inside, cut about 18 feet from it and 
worked the splice out from under the phasor so we could 
attach it to the coupling that joined the RG-8. 

To be sure there were no problems I checked the 
cable run to the toroid with the TDR, then we pulled the 
new Heliax section into the phase monitor rack and 
installed the end connector. We cut the RG-8 "exten-
sion" down to the same length as the other pigtails and 
connected it to the monitor. 

"Try the nighttime pattern now and see what the 
monitor says, but give it a few minutes to stabilize," I said. 

MIRACLES DO HAPPEN 
Without touching the phasor, the pattern came up 

with slightly less than a one degree error on the phase 
monitor for tower number four. 

As the array stabilized, that error shrank to 0.3° from 
the licensed value and we "tweaked" the phasor to make 
the monitor reading correspond exactly with the license. 

By this time the CE's eyes were the size of saucers. 
"How did you know?" he asked. 

"To be honest," I said, "I wasn't sure until I saw the 
anomaly on the TDR trace. Then I knew we would find 
something like this." I went on to say, "I knew it had to 

be a line problem of some kind because everything else 
was known. That was the only possibility left." 

LITTLE LINE, BIG PROBLEM 
"But, such a short piece of line, how did it cause that 

much delay?" he asked. 
First I told him to think about his frequency in the 

upper half of the band, the wavelength is relatively 
short. Then there is the propagation velocity of foam 
Heliax versus plain old RG-8 with a much slower 
velocity factor. 

It turns out that, length for length, RG-8 appears 
electrically to be about 25% longer than foam Heliax. 
The result was nearly an extra 5° delay in the number 
four sampling line. 

When the phasor was adjusted to give licensed 
values on the phase monitor the actual phase at the tower 
was advanced by about 5° and that error moved the null 
and increased the minor lobe size enough so that the 
monitor point in that minor lobe was always near or 
above its limit. 

PHASING CONFUSION 
"But, you told me to adjust it the other way. I don't 

understand that," said the CE. 
"Ah, that, my friend is just another one of the joys of 

working with a system that has unequal sampling lines," 
I replied. 

Then I asked him to think carefully and tell me the 

highest phase number he had ever seen on a phase 
monitor, and he said he honestly could not remember. 

TIMEOUT FOR A MATH LESSON 
I had a piece of polar graph paper (like the one 

shown in Figure 1) in my briefcase, so I used it to 

illustrate the point. (Continued on Page 38) 

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 
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"At KPWR (Los Angeles), our OCA transmitter would 

occasionally trip breakers and go off the air without any obvious cause. 

PowerClamp solved our problem immediately." 

Torn Koza, Chief Engineel. 

"At KBIG (Los Angeles) we had continuing problems of our 

transmitters throwing breakers, unexplainable input power 

glitches, and a host of other power line-related problems. 
Ever since we installed PowerClamp our problems just went away" 

Terry Greiger, Chief Engineer 

"KYSR (Los Angeles) uses a pair of Continental 816 transmitters, which use 
internal SCR regulators to control the screen and plate voltages. When the 

voltage of one AC phase was high, the SCR regulators would kick in, generate 

harmonics on the AC power line, and knock the other transmitter off the air. 
We Installed a PowerClamp and it totally solved the problem." 

Chuck Ide, Chief Engineer 
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PowerClamp TVSS is the "ounce of prevention" that 
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Radio War 
Storiec-: by Phil Alexander 

Adventures in the AM Field 

Continued from Page 36 

"Let's say all the numbers going clockwise are 
positive phase and all those going counterclockwise are 
negative phase," I said. "Do you see how +181° is also 
-179°?" I asked. 

Figure 1: Two points cannot 
be more than 180° apart. 

"For example," I said, "suppose you have a number 
that is -270°, but I tell you that numbers above 180° are 

not allowed. How would you represent the number on 
this chart?" 

He thought a moment as he looked at the chart and 
said, "Well, it looks like it would be +90°, and if that is 
correct, I suppose the biggest number a phase monitor 
needs to show is 180°" 

"Right," I replied, "so if the real number is +270 and 
it needs to be +265 the reading will go from -90° to -95'. 
That is why I told you to adjust the 'wrong' way." 

NOW, BACK TO OUR STORY 

He asked if he could take another look at the spread-
sheet showing the actual phases in the system. 

After looking at it a couple of minutes he asked, 
"What about all these numbers above 360°? And why 
do the numbers for the tower phases agree with the 
license in this row. 
but don't agree in 
that one? 

SORRY, HE'S 
GOT SOME 
MORE MATH 

"Look closet 
at the first num - 

bers and subtract 
either 360 or 720 
from them, de-
pending on how far 
they are physical I> 
located from the 
transmitter,"1sug-
gested. "Consider 
that what I'm do-
ing on that sheet 

is adding up all of 
the phase delays 

all the way to the towers and all the way back to the 
phase monitor," I continued. 

"So you add up all the phase delays as negatives and 
go back to the phase monitor. Then you subtract all the 
multiples of 360° Any negative phase that is more than 

180° it is converted to a positive phase less than 180° - 
which is what the monitor will read." 

"How do you do that?" the CE asked. 

"To convert a true negative phase over -180° to a 

positive just add 360 to it. On the other hand, if you want 
to convert a true positive phase over +180' to a negative 

indication, just subtract 360 from it. Phase correction 
from total to the angle the monitor shows really is that 

simple," I explained. 

AHEAD WARP ONE DOWN THE COAX 
I cautioned him that when you do this, using the 

actual delay of the line or cable is essential because the 
delay can be any-
thing between 0.99 
C to as little as 0.66 
C (where C is the 
free space veloc-
ity oflight), orany-

th ing in between. 
Thus, it is nec-

essary to know the 

length of the line 
and divide that by 
the propagation 
velocity-or C fac-
tor - to get the 
equivalent delay 
length, then divide 
that by one wave-
length at the oper-
ating frequency, 
and finally multi-
ply by 360 to get 

Tower 
2 Location 
3 Field Ratio 
4 Base ratio 
5 Sample Ratio 

Licensed Tower 0 
Licensed 0 Monitor Indication 

8 

7 

9 Theoretical Phasing Design 
10 0 Lag Design to Tower 

12 Line Delay 
13 ATU Delay 
14 Total Transmission Delay 
is Theoretical 0 Delay 
is Phasor Out 0 Delay 
17 Phasor Out Ref. to * 2 
Is Phasor Trim 0° 
is Trimmed Xmon. Theo. Delay' 
2o Relative 0° Ref. to # 2 

0 Sampling Line Physical' 
n Propagation CVOC 
24 0 Samp Line Delay° 
25 Line Delay Adjustment 
20 Total Sample Line Delay' 
21 0 Monitor Input Total Delay° 
28 0 Mon. Sample Ref. to #2 
29 Invert Sense / DISPLAY 0 

8 

*1 
East 
0.50 
0.49 
0.47 

-107.60 
141.9 

*2 
Center 

0.97 
1.00 
1.00 
1.25 
0.0 

*3 
West New West 

0.50 0.49 
0.49 0.48 
0.47 0.46 

107.60 215.20 
-141.0 80.9 

0.00 108.85 215.20 322.80 
-322.80 -213.95 - 107.60 0.00 

-356.20 -260.00 -166.00 -66.00 
-110.10 -97.45 -85.10 -77.50 
-466.30 -357.45 -251.10 -143.50 
-322.80 -213.95 - 107.60 0.00 

-0.00 0.00 0.00 0.00 
-0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

-322.80 -213.95 -107.60 0.00 
-108.85 0.00 106.35 213.95 

-350.00 -260.00 -167.20 -73.10 
0.82 0.82 0.82 0.82 

-424.95 -315.68 -203.00 -88.75 
0.00 0.00 0.00 0.00 

-424.95 -315.68 -203.00 -88.75 
-891.25 -673.13 -454.10 -232.25 
-218.12 0.00 219.02 440.87 
141.88 Reference -140.98 80.87 

A spreadsheet of system phases. 

the number of degrees of actual phase delay. 
After adding in the delays of the phasor and antenna 

coupling networks, you can map out all the delays in an 
array. I explained that doing this is especially important 
in an array with unequal sampling lines. "Once you 
know where every delay is located you can begin under-
standing how the transmission system for the array 

really works. (Continued on Page 40) 
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rfSoftware, Inc. 
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"Otherwise, you may start to question your sanity 

while trying to understand the actual phases versus the 

indicated phases." 

TO THE FIELD ONE LAST TIME, WE HOPE 

As this discussion came to a close, I could see the 

phase monitor showed the system was stable at the 

licensed phase and ratio values. So I suggested it was 

time for us to take another field trip. 

This time we would check all the monitor points and 

make an abbreviated survey of all the nulls and minor 

lobes on one side of the pattern. ( Remember, the station 

has a symmetrical pattern.) 

Our survey map confirmed what I expected. The 

pattern was "in" in every respect, which is to say the 

nulls and minor lobes appeared exactly where the de-

signer intended and the monitor points had "headroom" 

for the normal changes that can be expected in day-to-

day operation. 

SOMETIMES A HAPPY ENDING 

It was getting late in what had been a very long day 

so I called the GM, Mr. Carpet, and told him the good 

news was that we were done and the better news was that 

his patterns were operating correctly. 

Since we had been working nearly 18 hours, we 

decided to stay overnight and return home in the morn-

ing. Mr. Carpet said that sounded like an excellent plan 

and that if we had time before we called it a night he 

would like to stop by the motel and have an early dinner 

with us to hear a preliminary report. 

During the dinner I explained how the problem had 

been created when the night operation was added and 

that I would be making a number of recommendations 

for equipment and changes that would make mainte-

nance of the array patterns easier. 

A NEW CORPORATE POLICY 

The GM said he had met with the other owners and 

they now felt maintaining the system might cost less than 

the money they had spent during their five years of 

ownership doing quick fixes that failed almost as fast as 

they were made. 

I told him our complete report would be in the mail 

in about ten days and that he could advise the FCC that 

the station had returned to normal licensed operation at 

full nighttime power. 

I also explained that because the licensed operating 

values did not change and the monitor points were well 

within limits the station probably would not need to do 

the partial proof of directional performance usually 

required in these situations by Section 73.68(d) of the 

FCC Rules. No changes in the license were necessary 

because we had simply made repairs and modifications 

necessary to bring the station into compliance with its 

existing license. 

Nevertheless, I recommended that a fully complete 

informal report of the modifications and realignment 

should be forwarded to the FCC for consideration by the 

Audio Services Division. I suspected they would accept 

the fact that no changes had been made, except for the 

removal ofthe loops and installation of toroids, and revise 

the sampling system notes of the license accordingly 

without requiring another partial proof of the system. 

BLESSINGS FROM ON HIGH 

We did file FCC Form 302-AM with information 

supporting relocation of three monitor points as re-

quired by Section 73.158(a) and the correct routes 

required by Section 73.158(b), but left the question of a 

partial directional proof of performance to the discre-

tion of the FCC staff based on the informal report of our 

modifications and repairs to the phase sampling system. 

There are times when the FCC staff understands 

what is written between the lines of a complete, detailed 

report, and this was one of those times. Perhaps inclu-

sion of all the necessary details of the before and after, 

exactly in accordance with Section 73.68, affected the 

outcome, or perhaps it was the total candor and detailed 

clarity in reporting each corrective step we took that 

proved conclusive. 

Regardless of the reason, the FCC "corrected" the 

sampling system description of the license with no 

further action required of the licensee. This, too, is an 

important lesson. The FCC staff is generally inclined to 

help those stations that try to do their job the "right" way. 

A GOOD OUTCOME 
In this case, the report made crystal clear that the 

station fully complied with its license in spirit as well as 

in fact and that it would and could continue licensed 

operation without problems. Reading between the lines, 

it was also clear this station had "turned over a new leaf' 

and intended to keep their operation fully compliant 

with the Rules in the future. 

All too often these stories end on a sour note because 

there is no magic way to fix a directional system. And not 

all GM's are as interested and professional as Mr. 

Carpet. There are also times when a station cannot 

generate the funds needed for a true, professional direc-

tional overhaul. 

Fortunately, sometimes it does work out like it did in 

this fictional case and another station returns from the 

"dark side." It is not often enough that you can say 

everyone was happy with the outcome. This was one of 

those times. 

Phil Alexander is a contract engineer who loves to diagnose and 

fir in RF transmission and A M directional station problems. Based 
in Indianapolis, IN. Phil can be contacted at dynotherm(a,earthlink.net 

The Last Word in RDStREMS 
A complete range of RadioData products 

to meet every need! 

Model 702 Model 712  Model 713 Model 510  

"Mini 
Encoder" 

Our low-cost "Mini Encoder" 
supports simultaneous 
Scrolling-PS and RadioText 
messages for station IDs, pro-
mos and advertising, plus all 
the housekeeping IDs and 
flags. Quickly installed and 
easily programmed with our 
improved Windows®! USB 
interlace. 

-fle„ e j et 
$420 

Dynamic 
Encoder 

The RS-232 serial port ties 
directly to station automation 
to scroll song artist/title info 
and promos or advertising. The 
PS and RadioText fields are 
simultaneously available for 
greatest messaging capability. 
Static housekeeping data is 
easily programmed with the 
supplied Windows® software. 

.,,ottIaailmmgmgmriaigaim raav 

1111 cotes. • ;::;:-ij beam _ 

$1250 

TCP/IP Dynamic 
Encoder 

All the messaging functionality 
of the Model 712, but with 
direct LAN/Internet connec-
tivity. 3-way addressability: 
TCP/IP network, serial RS-232, 
USB. Supplied with Windows® 
software for network 
setup and static register 
programming. 

1111 (bees 

$1690 

Visit www.inovon.com for full technical details 
and to download the latest software versions. 

Decoder/ 
Reader 

Monitor, decode and log all the 
ADS data groups. Read the 
data from the front panel or 
use the supplied Windows® 
software for further analysis 
and logging. Accepts com-
po s i te/ M P X from your 
encoder, mod-monitor or 
receiver. 

.e111•11fflumW"---

• 

$1700 

In  1305 Fair Ave. • Santa Cruz, CA 95060 
TEL: (831) 458-0552 • FAX: (831) 458-0554 

  www.inovon.com • e-mail: info@inovon.com 

I nc)von ic 
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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. 

Toll Free: 866-239-3888 
Fax: 814-239-8402 
www.LightnerElectronics.com 

• 

rn 

r" 

r 

BROADBAND FM 
RF AMPLIFIERS 

Three power levels to meet your needs 

300 Watts • 600 Watts • 1.2 Kilo-watts 

•.41J 

Features: 

• 100% solid state 

• No tuning required 

• Rugged power supply 

• VSWR, current & temperature overloads 

• Power trim standard 

• Full remote control capability, with outputs for 
all main parameters 

• Compact 19" rack mount design. 

Broadcast Technology Company 
PO Box 2581, Garden City, KS 67846 

620-640-3562 — www.broadcasttech.com 

QualitY 

PHASETEK IN 

PHASETEK'S manufacturing facility 
and components expertise are avail-
able to design and fabricate any type 

of inductor or special RF component. 

Our engineering and production staff's 
years of experience and commitment 

to quality are available to fill any 
special requirements. 

Dependable 

RELIABLE & DEPENDABLE 

RF COMPONENTS & PARTS 

Variable & Fixed Inductors 
Variable & Fixed Vacuum Capacitors 
F.xed Mica Capacitors 
RF Contactors 
Vacuum RF Contactors 
Test Jacks and Accessories 
Static Drain and Lighting Chokes 
Isolation Inductors 
Sampling Loops 
Dial Counters and Couplers 
Transmission Line Terminations 
Ribbon Clips and Tubing Clamps 
Horn Gaps 
Toroidal Current Transformers 
And More! 

550 California Road, Unit 11 

Quakertown, PA 18951 

Phone: 800-742-7383 215-536-6648 
Fax: 215-536-7180 Email: kgpti@epix.net 

Website: www.phasetekinc.com 

Custom Phasing Systems 

CO 
Custom 
Manufactured 

Antenna Phasing Systems 
Control Systems 
AM/MF Antenna Tuning Units 
Diplexers (NDA/DA and expanded band) 
Triplexers 
Transmitter Combiners 
Dummy Loads (with matching networks) 
Tower Detuning Units/Skirts 
Broadband Matching Networks 
Tunable Skirt Assemblies (TSA's) 
Isolation Transformers 

Experience 

Phasetek's experienced staff of 
engineers and production personnel 
are dedicated to provide the broadcast 
industry the highest quality, custom 
designed phasing equipment. 

Value 
OTHER SERVICES AVAILABLE: 

Phasing System Design 

Engineering & Technical Field Support 
AM & FM Installations. 
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Tool 
Guide Test, Tools, Tips and Applications 

The s.beat MP3 Digital Audio Player 
More Improvements for the Swiss Army Knife 

The combined Swiss Army Knife/USB memory 
stick was memorable in itself. But now the high-tech 
company Swissbit has come up with new features. 
Along with a radio, voice recorder and USB memory 
stick, Swissbit has integrated its smallest digital audio 
player (DAP) with a capacity of up to 4 GB into 
Victorinox's world-famous multifunctional tool. 

The s.beat plays M P3, WMA, WAV and Ogg Vorbis 
files with full sound quality. And ifthis is not enough, the 
s.beat is also being marketed as the only MP3 player to 
come complete with all its accessories right from the 
power adapter to an extra USB cable. 

s.beat MP3 DIGITAL AUDIO PLAYER 
Using the SWISSMEMORY s.beat MP3 Digital 

Audio Player— s.beat M P3 
for short — is a unique 
experience. Of course, 
there is the famous pen-
knife with its lifetime guar-
antee. This classy item is 

far too good to be tucked 
away in your trouser 
pocket — thus the pack-
age includes a belt clip 
and an adjustable rubber wristband so you can work-
out in style with the s.beat. 

Along with the player, high-quality earphones are 
also included. When they are not in use, you can easily 
leave them around your neck until you need them. 

The s.beat MP3 Digital Audio Player 

A more gimmicky, but also extremely practical eye-
catcher is the red remote control. Designed in the shape 
of the world-famous Victorinox logo, it can be used to 
control the audio player, thus making the s.beat one of 
the few MP3 players to have external controls. 

With the s.beat, you are able to listen to your favorite 
songs and files with excellent sound quality whenever 
you are working or relaxing. The second earphone 
socket is another special feature, allowing you to share 
the audio with a second person, such as during a remote 
broadcast. 

A SIZE TO SUIT EVERYONE 
The fully equipped s.beat includes the expected set 

of key tools such as a knife, scissors and file inside its 
metal casing, in addition to the DAP. There is also a 
"flight version" which comes without tools. 

If you want the best of both worlds — to make it 
through the security check at the airport, but still have all 

the tools — you can detach the MP3 player from the main 
body and attach the protective cap that is supplied with it. 

The USB player can be carried separately. 

In terms of capacity, you can choose between I , 2 and 
4 GB. The s.beat is fascinatingly diverse: It is an audio 
player, radio, USB memory stick and voice recorder all in 
one. Its integrated lithium polymer rechargeable battery 
delivers eight hours' playback time and is charged in 
computer USB ports. In case you need to access a USB 
interface that is hard to reach, the s.beat is supplied with 
an additional USB extension cable. 

READY FOR USE ANYWHERE 
Also included in the package is a multifunctional 

adapter. Thanks to its intelligent mechanism, it is com-
patible with all types of international wall sockets. 

Along with a USB connection to recharge the s.beat's 
battery, it also boasts an extra interchangeable socket that 
can be used to plug other electrical devices, such as 
hairdryers and electric shavers, into any socket in the world. 

The s.beat is available with many attractive extra 
accessories. You can find various accessories for all the 
Swissbit models, as well as additional information and 
downloads at www.swissbit.com - Radio Guide — 

Consultant 
tolumue 

Consulting Communications Engineers 
EMC Test Lab 

• FCC Applications 

• Frequency Searches and Coordination 

• AM-FM-CATV-ITFS-LPTV 

• EMC Test Lab - FCC and European (IEC) 

• 

Email: info@owleng.com 

OWL ENGINEERING, INC. 

651-784-7445 
5844 Hemline Ave. N., Shoreview, MN 55126 

Fax: 651-784-7541 

Member AFCCE 

Th Coverage Map S,tov-i 

coverage.com 
-mt 
High Performance Engineering , 

for Maximum Coverage 4 •tj 

Radio Consulting Engineers 

,SOCIA 1 ES 

Consulating 
Communications 

Engineers 

FCC Applications • Design • Field Engineering • Tower Detuning 

Upgrade & Relocation Studies • AM Directional Array Tuning & Proof 

EXPERTS IN: 

FM • Directional Antennas • RF Exposure • TV • DTV Transition 

210 S. Main St, Theinsville, WI 53092 • 262-242-6000 • Fax: 262-242-6045 

www.evansassoc.com Member AFCCE 

MULLANEY ENGINEERING INC. 

Consulting Engineers 

• Design and Optimization of 
AM Directional Arrays 
• Field Work 
• Analysis for New Allocation 

• Site Relocation and Upgrades 
AM-FM, TV LPTV 
Wireless Cable 
(MDS/MMDS/ITFS/OFS) 
• Environmental Radiation Analysis 

301-921-0115 • Fax: 301-590-9757 

Email: mullengr@aol.com 

ERI Structural Analysis 

STRUCTURAL 

ANALYSIS 

ERI Incorporated 

Electronics Research, Inc. 
812.925.6000 www.ERlinc.com tad 

Herb Kravitz 
Broadcast Engineering 

Consultant 

AM-FM 

Professional Technical Support 

Comprehensive Field Service 

Phone: 609-347-4821 
Fax: 609-347-6397 
hkradio@att.net 

18 N. Montgomery Ave, Atlantic City, NJ 08401 

Applications and Upgrades 
New Construction 

Emergency Field Service 
Preventive Maintenance 

Broadcast Works builds and maintains 

broadcast facilities all over the country. 

We work in markets of every size. 

903-509-2470 Fax: 903-509-0880 
Email: hello@broadcastworks.com 
Web: www.broadcastworks.com 

Doug Vernier 
Telecommunications Consultants 

Broadcast Engineering Consulting 

• AM/FM/TV/DTV 
• Custom Mapping Service 
• Frequency Searches 
• Propagation Prediction 
• FCC Application Preparation 
• Directional Antenna Design 

«
Ne

oft WWW corn v- soft co 
mickims consultIng@v-soft corn 

(8001  743-3684 

MBC Consulting 
FM Broadcast 

Engineering Specialists 

• Applications & Upgrades 

• Frequency Search $ 199 

• Custom Mapping 

800-219-7461 

www.MBCRadio.org 

rCommunications Technologies Inel 

Radio Frequency/Broadcast 
Engineering Consultants 

AM • FM • TV • LPTV 
Cellular/PCS Site Analysis 
P.O. Box 1130, Marlton NJ 08053 

Phone: 856-985-0077 

Fax: 856-985-8124 

web:www.commtechrf.com 

Clarence M. Beverage 

Laura M. Mizrahi 
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Missing Some of Your Radio Guides? 
Get Them All on the BDR 

Sometimes that magazine you lent out does not come back. Or, 

you left it at the studio, and need it at the transmitter. Version 2.7 of 

the Broadcaster's Desktop Reference (BDR) now includes every 

issue of Radio Guide from January 2003 to the present. Plus, there 

is an index for the PDFs, for easier location of older articles. 

The BDR is an ongoing effort to provide useful tools, information, and 

history of interest to broadcasters. 
The CD includes several sets of Radio 

Utilities, an AM and FM/TV database viewer 
(including DA patterns), as well as EAS 
printer paper sources, project schematics, 
historical data and pictures - even some 
humorous Top Ten lists. 

Recent additions include the archives 
of the BROADCAST mailing list from 
www.radiolists.net, going back over seven 
years. Using your reader, lots of tech tips 
from the field and other helpful info are quickly searchable. 
A Table of Contents for the BDR can be found at: www.oldradio.com/ 

bdr.htm 
The proceeds from this CD fund both future improvements of the BDR as 

well as helping the efforts of oldradio.com to document the industry's history. 
There is no set price for the BDR. Many find $ 15-$20 appropriate to 

cover the costs of materials and shipping, plus a little extra for funding the 
improvements. If you pay more, it will be put to good use. 

If you have wideband Internet, we can now make arrangements for 
you to get the BDR quicker, via the Internet. 

Credit Card Payments Accepted at: 

www.radio-guide.com/products.html 

Or send your check or money order to: 

Barry Mishkind, 2033 S. Augusta Place, Tucson, Arizona 85710 

Please include your snailmail and email addresses. 

the PETER DAHL CO. for 
custom transformers 

DC filter capacitors - variable capacitors 

custom rectifier assemblies • transient suppressors 

and then some... 

Peler Dahl Co. 
write or fax for an extensive catalog 

915 751-2300 • fax: 915 751-0768 • 5869 Waycross • El Paso, TX 79924 

www.pwdancom • pwdco@pwdahl.com 

,inj 2c] 
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Z ri 

My Cu, router 
Internet Outlook 
Explorer Express 

Wizard 4 Windows 
now brings 

Multi Station 

Monitoring 

to your desktop 

with true multitasking 
www.belar.com 610-687-5550 

Email sales@belar.com 

nteractive demo 

at www.belar.com 
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Service Guidr Radio Equipment Products and Services 

New tubes are now manufactured by Econco 
in expanded facilities in Woodland, California. 

tee' ECOPICO 
Tel: 800-532-6626 Web: www.econco.com 

Intl: + 1-530-662-7553 Fax: + 1-530-666-7760 

TRANSMITTING 

CAPACITORS 
MICA-VACUUM-CERAMIC 

(760) 438-4420 
LINK@SURCOM.COM 

AM Ground Systems Co. 
Ground System Construction, 

Evaluation & Repair 

1-877-766-2999 
www.amgroundsystems.com 

DA HOOK DA GAP 
Safety Grounding Hook Lightning Dissapation Gap 

El 
Solid Brass Hook & Hardware Available with Horn or Ball Gaps 

Fiberglass Rod Handle Patented (#5,661,262) 
#10 Copper Cable & Alligator Clip Hot Adjust Mechanism 

Wilk Science and Technology Inc. 
1112 North Grove Avenue, Oak Park, Illinois 60302 

Telephone & Fax: (708) 524-8588 

CCA PARTS 84 SERVICE 
V&J Electronics 

Can supply all parts. schematics, and 
manuals fo- 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 

Silver Plating Powder 
Silver Plate On-The-Job with Cool-Amp!!  

Cool-Amp Conducto-Lube 
tdSeti 

'Maintain your RF frequency 'Reduce resistance 
'Keep your PCBs cool 'Prevent power interruptions 
'Increase conductivity *Prevent data errors 

'Minimize power loss from *Prevent power failure 
corrosion & oxidation 

o 
Ph: 503-624-6426 Fax: 503-624-6436 
,www.coolamp.com email sal-amp corn 

BALJE 
TRANSMITTERS, INC. 

www.bauartx.corn 

BAUER - ELCOM I3AUER - 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 

352-688-2374 or 800-881-2374 

=t VISA & MASTERCARD Accepted 40 

IQuality 

' Transformers 

Industrial Glass Epoxy 

Board (2"x2.3") 

Plated thru Holes 

Áucli.O Lightning Isolator (cç Hum ISO) 

Hertel Engineering 

Newman Kees 

Measurements 

861 1 Slate Rd 

Evansville, IN 

47720 

812-963-3294 
nkengeei.eghtbb. cam 

$ 27 ea. 
Free ShIpp,nq 

50  

w/ an Order of 4 or more 

Around the Co_nty 

George Whitaker 

Owner 

Around the Country 

110 
Around the World 

www.mikeflags.com Practical Radio Communications 
Arlington, TX 

AN. 

RE RE PARTS 
COMPANY 

From Milliwatts to Kilowatts' 

Eimac • Amperex • Svetlana • M/A-Com 
Motorola • Toshiba • Philips • Mitsubishi 

Se Habla Español • We Export 

800-737--2787 
700-744-0700 Email: rfp@rfparts.com 

www.rfparts.com 

Now Available! New Sections! 

The updated 2004 version of Eimac's 

Care & Feeding of Power Grid Tubes 
Handbook is now available. 

Contact Richardson 
Electronics today for 
your FREE copy. 

Richardson 
Toll Free 800-882-3872 

Electronics 630-208-2200 
é Internet broadcast rell corn 
Engineered Solutions E-mail broadcast@rell corn 

DIVERSIFIED 

COMMUNICATIONS 

SYSTEMS 

"SERVING BROADCASTERS 
SINCE 1981" 

BROADCAST EQUIPMENT REPAIR 
Audio/RF Equipment - AM/FM Transmitters 

Free Consultation/Loaners Available 

www.divcomm.biZ 
814-756-3053 • rpogson(a ancom 

OWN A LPAM STATION! 
LICENSE FREE! 

• 1-2 Miles Range Possible 

• FCC Part 15 Type Accepted 

• Best sound in the business! 

Tel 919-362-9393 Fax 919-367-0607 Visa\M/C 

http://www.am1000RANGEMASTER.com 
sales@am1000RANGEMASTER.com 
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Squeeze them on 
Jumper Wire. Great 
for temporary or 

permanent jumpers. 

You need 2 per pair! 

ST Connectors for 
66 Blocks... 

Bag of 10: $ 6.95 

Bag of 100: $65.00 
(Ridiculously Expensive!) 

We also have Punching Doublers, 66 
Blocks, Single Pair Jumper Wire in 

Assorted Colors, 66 Block & Modular 
Attenuators, and many other Unique, 
Problem Solving Telecom Products, 

Fix RF 
Problems! 

Handset Modular: $ 18.95 

1 Pair Modular: $14.95 
2 Pair Modular: $18.95 
1 Pair Hard Wire: $ 8.95 

99% Success Rate. 

RF Filter 

Choose the frequency range for maximum rejection: 
• 5 to 3mhz Am) •3 nD 3Crn hz •26tD 6Cm hz • 60 to 15Crn hz ) 
Now Available... Combination AM & FM Filters! 

See the RF Troubleshooting Flow Chart 
and four page RF Tech Bulletin at: 

www.sandman.com 

Mike Sandman... Chicago's Telecom Expert 

Call for FREE Catalog: 630-980-7710 

rfEngineers, Inc. 
Coverage modeling 

RF exposure limit reports 
STL & microwave path analysis 

Collocation and interference studies 
Expert witness testimony by P.E.s 

For information call: 352-367-1725 or 

Visit www.rfengineers.com today! 

BESSINTERNACIONAL 

"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 VVebsite: www.besco-int.com 
Or Call Rob Malany at: 321 -960-4001 

Professional 
Equipment Repair 

Consoles 

Exciters Exciters 

STLS 

Automation Systems 

Audio Processors 

Transmitters 

Remote Equipment 

at Lightner Electronics, Inc. 

Toll Free: 866-239-3888 
" • e lec ronics.co 

www.digitalradioengineering.com 

um It Phone: 845-355-4001 

digitalradio ngineering 

Professional Broadcast Engineering Services 

Consulting • Project Management • Contract Engineering 

CC Alternative Inspections • Due Diligence Inspections 

ineering Staff Oversight • Engineering Staff Assistance 

acility Inventory • Broadcast Equipment Acquisition 

New & Pre-owned Broadcast Equipment Sales 

rf I nvestigator V 3.0 
Available May 1st  

FM„AM...or Both 
You choose! 

Call 36717O  r¡Software, Inc. 
for Details! ;  tools 

Now even more information and 
reports at your fingertips. Our 
newest tool "Layer Export" creates 
separate .bmp maps. Import these 
into any paint program and create 
presentation quality maps. 

Visit wwwsrfsoftware.com Today  

DANGER 
NO ENTRY FOR ANY PURPOSE 

RF TRAINED PERSONNEL ONLY 
DO NOT TOUCH TOWER 

HIGH RF VOLTAGES 
OPTIONAL- PHONE OR ASR HERE 

ANTENNA ID PRODUCTS 610-458-8418 
FCC compliance signs for AM 8. FM tower sites 

ASR signs - Guy wire protectors - Antenna tags 
www.antennalD.com antennalDemsn.com 

Let IBS plan your 
new Studio Build 

or Site Renovation 

Contact: 
Olen Booth or Houston McDavitt 

24 Years in Business 

with over 300 build outs. 

662-324-6934 • www.fixmystation.com 

McPherson Radio 
Specializing in pre-owned QEI transmitter products. 

QE - 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 

Zonum Industries 

Quality Rebuilt Tubes 
4,000 Hour Guarantee 

- Se Habla Español - 

Phone: 530-476-2400 Fax: 530-476-3210 
zonumindustries@yahoo.com 
www.zonumindustries.com 

oft Innovative and Reliable 

MOORETRONIX 
BROADCAST & INDUSTRIAL ELECTRONICS 

Our 5e Year 
Our client list continues to grow. 
Thank you for your confidence 
and equipment purchases. 

We Re-Condition 
Pacific Recorders BMX AMX, 
ABX and RMX, Stereo-Mixer and 

Mixer News-Mixer products. 

Solve Your System Wiring Problems Fast! 

'4141 
s• • 

.41:5; 

With STEREOTRACER 

See our Web News-Update page, for details. 

Tel: 800-300-0733 Fax: 231-924-7812 

WWW.MOORETRONIX.COM 

Global RF Solutions' 
RF Engineering Consultants 

"We've Rewritten The Book on RF Safety" 

www.grfs.net 

(480) 814-1393 
rfsolutions@cox.net 

'FCC Compliance Specialists 
-RP Safety Training 
.Site Surveys, Narrowband & Broadband 
.MPE Software Analysis, Sales, Training 
'Safety Programs 

V soS  ‘"''e R.F. Engineering Software d beetling Consulting 

Coverage Map OCreate stunning "real-world" coverage 
— ' maps and interference studies using 

Longley-Rice, PTP, Okamura/Hata _ 
and FCC with Probe 3T' 

•Search FM channels under spacings 
and contour protection using 
FMCommanderT5' 

* *Prepare AM skywave and groundwave 
allocations studies and map AM FCC 
contour coverage with AM-Pro TM  

The Leader an Broadcast EngIneenng Software 

WWW v-soft corn unfore-soft corn (800)743-3684 

Who you know can make 
all the difference... 

SBE 

100+ Local SBE Chapters 

5,400+ Members 

Nationally-Recognized 
Certification Program 

JobsOnline & ResumeBank 

www.sbe.org e (317) 846-9000 
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Radio Guide Ads: June 2006 

Advertiser - Page 
AM Ground Systems - 38 
Anritsu - 6 

Armstrong Transmitters - 25 
Audion - 21 
Axia - 17 
Bay Country - 23 
Belar - 43 
BEXT - 23 
Broadcast Devices - 35 
Broadcast Electronics - 23 
Broadcast Software Intl. - 3 
Broadcast Technology - 41 
Broadcast Tools - 19 
BTSG - 35 
CircuitWerkes - 39 
Comrex - 7 
Comet - 22 
Conex Electro Systems - 23 
Continental - 34 
D&H Antennas - 47 
Econco Tubes - 44, 47 
Energy Onix - 2 
ERI - 5 
Fanfare - 21 
Freeland Products - 35 
Gorman Redlich - 35 
Harris - 48 
Henry Engineering - 2, 37 
Inovonics - 40 
Jampro - 1, 11 
JK Audio - 9 
Kintronic Labs - 9 
LBA Technology - 25 
Lightner Electronics - 41 
Micro Communications - 47 
Moseley - 28 
Nautel - 14 
Nott Ltd. - 31 
OMB America - 47 
Omnia - 29 
Orban - 48 
Peter Dahl - 43 
Phasetek - 41 
Pristine - 26 
Prophet Systems - 30 
PTEK - 38 
RAM Broadcast Sys. - 36 
Radio Systems - 11 
RCS - 33 
RF Specialties - 31 
Satellite Lynx - 25 
SCMS Inc. - 13 
Shively Labs - 26 
Sine Systems - 31 
Telos - 15 
TFT - 21 
Tieline - 5 
Titus Technology - 5 
Transcom - 21 

Website 
www.amgroundsystems.com 
www.anritsu.com 
www.armstrongtx.com 
www.audionlabs.com 
www.axiaaudio.com 
www.baycountry.com 
www.belar.com 
www.bext.com 
www.broadcast-devices.com 
www.bdcast.com 
www.bsiusa.com 
www.broadcasttech.com 
www.broadcasttools.com 
www.btsg.com 
www.circuitwerkes.com 
www.comrex.com 
www.comet.ch 
www.conex-electro.com 
www.contelec.com 
www.dhsatellite.com 
www.econco.com 
www.energy-onix.com 
www.eriinc.com 
www.fanfare.com 
www.freeland-inc.com 
www.gorman-redlich.com 
www.broadcast.harris.com 
www.henryeng.com 
www.inovon.com 
www.jampro.com 
www.jkaudio.com 
www.kintronic.com 
www.lbagroup.com 
www.lightnerelectronics.com 
www.mcibroadcast.com 
www.moseleysb.com 
www.nautel.com 
www.nottltd.com 
www.omb.com 
www.omniaaudio.com 
www.orban.com 
www.pwdahl.com 
www.phasetekinc.com 
www.pristinesys.com 
www.prophetsys.com 
www.ptekpower.com 
www.ramsyscom.com 
www.radiosystems.com 
www.rcsworks.com 
www.rfspec.com 
www.satellitelynx.com 
www.scmsinc.com 
www.shively.com 
www.sinesystems.com 
www.telos-systems.com 
www.tftinc.com 
www.tieline.com 
www.tituslabs.com 
www.fmamtv.com 

www.radiopapers.net 
On-Line Now! 

Radio White Papers 

Radio Technical Reports 

Radio Application Notes 

Radio Technical Manuals 

Page 46 

RADIO ROUNDUP 
The Radio Guide Industry Date and Event Register 

Email your dates and information to: radio@rconnect.com 

National & SBE • Regional & State • FCC Applications & Deadlines 

New York City Ennes Workshop (SBE Chapt. 15) 
June 17, 2006 

4 Times Square, Midtown Manhattan 

www.sbe15.com 

Northern New England Broadcaster's & SBE 110 

June 22, 2006 

Manchester, New Hampshire 
bteffner@wcax.com 

New York State Broadcasters Conference 
June 25-27, 2006 

Lake George, New York 
www.nysbroadcasters.org 

31st Annual Conclave 
July 13-16, 2006 

Minneapolis, Minnesota 

www.theconclave.com 

SBE Leader-Skills Course II 

August 8-10, 2006 

Radisson Nolte Airport, Indianapolis, Indiana 

www.sbe.org/cal_index.php 

AM/FM License Expiration Dates 
August 1, 2006 

Delaware & Pennsylvania 

/www.fcc.gov/mb/audio/renewal/index.html 

BOS-CON 2006 Boston SBE Regional Convention 
September 13, 2006 
Marlborough, MA 

www.bos-con.com 

BOS-CON 2006 Ennes Workshop 
September 12, 2006 

Marlborough, MA 

www.bos-con.com — www.sbe.org 

NAB 2006 Radio Show 

September 20-22, 2006 

Dallas, Texas 

www.nab.org/conventions/radioshow/2006/ 

34th Annual SBE22 Broadcast & Technology Expo 
SBE 2006 National Meeting 

September 26-27, 2006 

Verona, New York • www.sbe22.org 

SBE Chapter 20 — Pittsburgh Regional Expo 
October 12, 2006 

Monroeville, Pennsylvania 

www.broadcast.net/—sbe20 

2006 Broadcasters Clinic 

October 24-26, 2006 
Madison, Wisconsin 

www.wi-broadcasters.org 

SEA-CON 2006 
Fall 2006 

Seattle, Washingtor 

www.broadcast.net/—sbe16 

Texas Association of Broadcasters (TAB) 

53rd Annual Convention and Trade Show 
August 9-11, 2006 

Austin, Texas 

www.tab.org/convention.php 

— 2007 — 

Great Lakes Broadcasting Conference & Expo 
March 2007 

Lansing, Michigan 
www.michab.com 

OAB Annual Convention and Engineering Conf. 
Spring 2007 

To be announced. 

www.oabok.org 

SBE Certification Exam Dates 
App.Deadline 

November 10-20 Local Chapters Sep 22, 2006 

Exam Dates Location 

Send your event info to: radio@rconnect.com 

NEW DIONDO 
mizmnammeneum 

Internet Solutions for Broadcasters 
- Live Streaming Med a 
- On Demand Streaming 
- Podcasting 
- AV Encoding 
- Web Design / Web Hosting 
- Search Engine Marketing 

Call Us: 215-778-8530 

Email Us: sales@biondocomm.com 

Visit Us: www.biondocomm.com 

Microphone Flags 
O 

if 949ntefrn 

I II 

800.450.6275 
micflags.com 

All our Mic Flags feature our PRO-TECH paint (non-chip). All shapes and sizes, CUSTOM and BLANK mic fi 
camera stickers-promotional products-lapel pins your first choice for quality and se 
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Coax switches from 
7/8" through 6-1/8" 

Control panels available. 

"GibraIter IV Series 

* Fiorrion to I lorizon 

* Standard \/-I I 

• I I s 

di ANTENNAS 
list•ma ANTENNAS 

ANTENNAS 
ANTENNAS 
ANTENNAS 

COMMERCIAL QUALITY 

Call For Info 
*MI 
- 

800-627-9443 608-326-8406 

www.dhsatellite.com 

gI Offering: 
* Feed Horns 

• 66.1 * LNB's 

* Multi-Cable 
* Receivers 

1FA* Controllers 
*Antenna Covers 
* Custom Fabrications 

OVER 600,000 Manufactured 
• High Efficiency ' Custom Fabrications 
• Fast Direct Delivery • 5Year Warranty 

Fax: 608-326-4233 
Email: dhsat@mhtc.net 

Buy Factory Direct & 

Save! 

WHY NOT SWITCH TO MCI? 

COMPLETE FM/TV PRODUCT LINE 

• 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, Inc. 

Toll Free: 800-545-0608 
www.mcibroadcast.com 

Master 

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 

•1116. 

MUM. 

•»11/1/1/ 

MI, Ina 
•MI". ••••••• 

MT-MR Platinum STL Estem 

1111111111111111 
ç 111111111111111! • 

For its excellent quality-price value 

For its adjustable transmission 

power output from 0 to 20W for anu 

selected operational frequency. 

For its double conversion receiver 

that makes it apt for digital codifica-

tion (Up to 4 audio channels). 

For being digitally synthesized in 20 MHz operational bond for 

frequencies from 150 MHz to 960 MHz. 

For the fact that both the transmitter and receiver can 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  of Uommunlcation 

OMB AMERICA 

phone. ( 305) 477-0973 
(305) 477-0974 

fax. ( 305) 477-0611 

3100 NW 72nd. Ave. Unit 112 
MIAMI, Florida 33122 USA 
http://www.omb.com 
usa@omb.com 
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OMETIMES... 
price of progress is lower than you think. 

„sr 
Five-Band Optimod-FM 

OPTIMOD-FM 
(DIGITAL.  

5300 

Optimod-FM 5300 puts coveted five-band and two-band Optimod processing into a single rack unit package and 
brings it to you at the most affordable price ever. The 5300's five-band processing is ideal for any pop music format 
(even the most competitive and aggressive CHR), while phase- linear two-band processing yields ultra-transparent 
sound for classical, classic jazz, and fine arts formats. Regardless of your choice, 5300's optimized technology 
ensures unusually high average modulation and coverage for a given level of subjective quality. Unlike many lesser 
processors, the 5300 handles speech particularly well — it's always clean, even when you process for loudness. 

Sound. Affordable Price. 

Automated dayparting 

Ultra-low delay five-band processing 

GPI, Ethernet, RS-2 32 serial remote control 

Advanced PC software 

Dual composite outputs with independent level controls 

Orban's patented " Half-Cosine Interpolation" composite limiter 

...and, most importantly, the five-band Optimod-FM 5300 offers that inimitable, consistent Optimod sound. 

HARRIS 
For more information on complete end-to-end digital 
radio solutions including the Orban Optimod-FM 5300 

call us today at 1-800-622-0022 

www.Broadcast.Harris.com 

www.orban.com 

li ; 

Not long ago, stepping up 

to the 5300's level cost 

thousands more. Now 

it's a feasible option for 

many non-commercial 

and small/medium market 

broadcasters. So before 

you buy a processor, 

you owe it to yourself to 

check out the new price of 

progress. We think you'll 

find that the Optimod-FM 

5300 is right on the money. 
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