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All the signs were apparent at this year's NAB: Radio has arrived at a 

crossroads of major regulatory decisions. Several distinct and disparate paths 

confront us — some of them convoluted, some toll roads, and still others leading 
nowhere. 

With no clear path in sight, new routes are still being discovered as our 
journey into digital broadcasting continues. The only thing we know for sure is 
once we move forward there is no turning back because the road behind us is old, 
overgrown and decaying. It is time for those who determine our course to make 
a decision about the branch NN e will take from this crossroads. 

NOW SHIPPING! 
SEE PAGE 7 

01A111111 rib Ir 
Og IG 



NEW! The MultiPhones headphones 
system gives each studio guest their own 
headphone amp on a compact, 
easy-to-mount "Guest Pod" panel. 

Just feed audio into the MultiPhones 
Master unit, connect the Guest Pods with 
plug-in CAT5 cables, and you're done! 

A MultiPhones system supports up to 
12 Guest Pods, each with its own 
servo-coupled amp, volume control, and 
both 1/4" and 3.5mm stereo jacks. Plus a 
Talkback System and cough buttons on each 
Guest Pod. Superb sound... great 
convenience.., your studio talent will love it! 
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Innovative Equipment from Energy-Onix 
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The ROADCASTER ® Series 
Frequency Agile VHF/UHF 

REMOTE PICK UP TRANSMITTER/RECEIVER 

• 16 Channels Front Panel Selectable 
• Transmitter Contains Built in Compressor 
• Transmitter Contains Front Panel 4- Channel Microphone 

Mixer 
• Rated for 40 watts Continuous Duty 
• Compatible with " Marti"Systems 
• Modern Solid State Circuitry 
• Both Receiver and Transmitter have Front Panel Display of 

Frequency and Audio Level 
• Portable Transmitter - Only 13 Pounds 
• Transmitter can operate from 110/220 vac or 12 volt DC Power 
• Rack Mountable Receiver with XLR Balanced Analog Output 
• Unsurpassed performance specifications 

Receiver $1,495 Transmitter $1,995 
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Documentor - 2 
• Two Independent Channels - ideal for AM/FM Combo or one 

stereo 

• Basic Module for bLilding block of Multiple audio logger 

• 300 Day Storage Time - Exceeds FCC 60 day requirement 

• Automatically Deletes Recording After 300 Days 

• Recordings Can Be Selected For Playback by Month, Date, Hour 

and Minutes 

• Can Be Connected to a LAN Which May Have As Many as 10 Computers, 

each of which Simultaneously Can Select and Playback Any Specific 

Pre-Recorded Program at the Time Slot Selected 

• Expandable with Option for Additional Audio Channels 

• Can be used with the Internet to provide communication between 

remote recorders and players. 

$1,295 

Box 801 • 1306 River Street • Valatie, New York 12184 
518.758.1690 / 888.324.6649 • fax 518.758.1476 • energy-onix@energy-onix.com • www.energy-onix.com 
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by Barry Mishkind - Editor 

A Good Show for Radio 

Most everyone who made it to the NAB show this year 
found something positive to carry home. 

Perhaps the happiest were the manufacturers, many of 
whom noted a better return on their booth investments this 
year, as many delegates arrived ready to buy. There were 
even a few visible on Thursday. 

The technology behind IBOC is truly starting to "shake 
down," and some of the difficult issues are being ad-
dressed. There is a transition going on and more have 
become adopters of the technology; Management seems 
especially energized by the vision of extra ad "inventory" 
from additional programs streams. 

Equipment is "flying out the door" for installation 
around the country. More and more engineers are get-
ting the "hands on" experience to begin evaluating the 
technology, and offering suggestions and demands for 
improvement. The move this year to take the analog 
signal out of the IBOC exciter is one good example of 
progress. 

True, some feel it will be the third version that finally 
"gets it right," but BE and Nautel among others, for 
example, appear to be working hard to ensure the upgrade 
path is easier and less expensive than many feared. 

Still, many have reservations about the technology. 
Some fear a predicted "wave of interference" from IBOC 
sidebands; others question the economics of buying ex-
pensive transmission gear and receivers so listeners can 
hear ten spots in a row "in digital clarity." 

Alternatives were in evidence on the floor. There was 
a lot of interest in a digital SCA product, and DRM 
operations appear to be gathering steam in Mexico. It will 
be interesting to see what develops. 

All in all it was a good show for Radio. - Radio Guide — 

Simian 1.6 is the result of input from 

numerous BSI users. Thanks to their 

input, Simian now includes an on-

screen weather display that updates 

from the internet. 

he 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. 

Broadcast Software International 
1925 Bailey Hill Road, Suite A 
Eugene, OR 97405 
www.bsiusa.com 
888-BSl-USA1 (888-274-8721) 
info@bsiusa.com 

New 

Simian 
broadcast 

automation 

Simian 1.6 

.10181 

• 1(012 Once Sump.. 
Dame. %De 
1904 

Ur« Ine 1.1 1:012 See 0012 
WAV AUDIO S 

oSi t 151 PliFI3T Oclober 14. 2143 
I ocabon I urgent, Oregon 

Current Temperertere 67' 

CondMons Scattered Clouds 

Wends Norte ai/ mph 

Pressure JO lb 

P'  Flunudoty 52% 
>  -• Deerporrd 14' 

_ Wind ChM WA' 

, Heat Index WA' 

,1/4.1sdab.ohty 1 0 mates 

!TONIGHT peaty Goody areas of tog developing lows 40 to 45 Irgle 

20 

21 

22 

23 

24 

23 

X Di 

T  
Mall bat 0.. • o 

TerseenellsaeON 

WE ONE SDAY mens of log on die morning infn on A. afternoon Mgh 
around 55 south rand 10 mph 

WU DM_ SDAY HIGHT doudy von. chance n1 tom lows 45 to SO 

south sand 10 to 15 mph 

THURSDAY cloudy not e chance of in.,, loons 1.0 to 65 south ansd 

15 rape sulk YON quote 

2t1!er Stereo:ode MI 

Comte 02033 Ti. Med. Unclorpotni Oc 

.1 .4 Yee Yet .1 .1 I Ile• MU Ion Umuj Wee 

JIIMINUMS 

Irt en Sal 0002 
11 5 1 

II El r 

0W Tm,. TmteRterr & Roe 

010 

P.z. 

Sod de« ON • do to 
• MIN — 

E vet Wee 011 

deem %sense Ill 

•Asio • %eke 

Just $1499 including technical support and updates for 1 year 

Thousands of users have discovered how 
easy and versatile BSI Simian really is. 

Test and try 

before you buy. 
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Technology Guide 
by Phil Alexander 

Radio at the Digital Crossroads 
How Much Regulation? 

[INDIANAPOLIS, Indiana] All the signs were appar-
ent at this year's NAB: Radio has arrived at a crossroads of 
major regulatory decisions. Several distinct and disparate 
paths confront us — some of them convoluted, some toll 
roads, and still others leading nowhere. 

With no clear path in sight, new routes are still being 
discovered as our journey into digital broadcasting contin-
ues. The only thing we know for sure is once we move 
forward there is no turning back because the road behind 
us is old, overgrown and decaying. It is time for those who 
determine our course to make a decision about the branch 
we will take from this crossroads. 

IBOC IS HERE 
For me, the sub-text at the NAB was everywhere, 

especially in the meetings. It said, "IBOC is here. get over 
it and get on with it." During the past year they changed the 
name to "HD" apparently trying to leverage from the 
digital 1-1D-TV moniker that all consumers are beginning 
to learn, but the message was clear: call it IBOC or call it 
HD, our future is digital. 

Some at the convention were nicer than others, but 
the underlying "get over it and get on with it" message 
was the same. For example, this year's NAB Radio 
Achievement Award winner, Milford Smith, very hum-
bly accepted his honor at the NAB2005 Technology 
Luncheon and said "HD Radio is here, it works, and it 
sounds wonderful." 

During his acceptance speech he announced that the 
NRSC-5 recommendation for digital audio broadcasting is 
complete and on its way to the Federal Communications 
Commission. 

TIME FOR NEW RULES? 
This may be the "other shoe" that will move the FCC 

to conclude Docket 99-325 with a Final Report and Order 
setting Rules for digital broadcasting. 

Hopefully, NRSC-5 fulfills part (b) of the NRSC 
Digital Audio Broadcast Sub-Committee's stated objec-
tive: "to provide the FCC with an industry developed and 
supported standard that will aid in establishing final Rules 
for the implementation of IBOC technology in a manner 
that will best serve the public interest." 

But, how many Rules do we really need? Is there a path 
to the future that will allow invention and innovation along 
the way to keep radio broadcast technology fresh and new, 
or must we be limited to today's technology? Already, 
multi-streaming known as "Tomorrow Radio" has emerged, 
and demonstrations of surround sound at the NAB showed 
another impressive direction. 

OTHER CONSIDERATIONS 
On the darker side, another potential AM IBOC prob-

lem got public recognition for the first time on a major 
stage. The theory of directional arrays teaches us that they 
cannot behave exactly the same way at all frequencies, and 
the upper and lower sub-carrier band of the IBOC AM 
signal are spread far from the carrier, especially on the 
lower end of the band. 

Jim Moser, a Senior Staff Engineer at Kintronic Labo-
ratories, presented a paper dealing with "phase band-
width" or the uniformity with which it is possible to 
generate a directional pattern across various frequencies. 

The importance of phase response in a directional 
system has always been very important for good quality 
AM sideband transmission, and becomes extremely 
important in some adjacent interference situations, es-
pecially at the lower frequencies of the band where the 
total width of the channel approximates 7 to 9% of the 
carrier frequency. 

For comparison, that is about the same ratio of band-
width to carrier frequency as a channel 3 analog video 
signal. It is more than double the bandwidth considered in 
conventional AM design for the best directional stations, 
and there are probably many AM stations where band-
width beyond carrier performance was not given any kind 
ofconsideration because that has never been a requirement 
of the Rules. 

WHERE IT MATTERS 

Pattern bandwidth becomes a special problem in some 
of the newer, higher power, stations where customized 
patterns have coverage "notches" in them for protecting 
adjacent channel stations that arc relatively nearby. This is 
especially important considering the IBOC sub-carrier 
radiation is directly within the adjacent channels. 

While a station may meet the NRSC-2 mask limits in 
its major lobes, the same cannot be said for nulls unless the 
pattern is very "phase stable" across its entire bandwidth. 
It is easy to imagine measuring an IBOC sub-carrier to 
carrier ratio I 0 or even 20 dB above the mask limit in a null 
designed for protection of an adjacent channel station. 

Figure 1 — Poor Bandwidth Response 

This problem can become very demanding when a 
high-powered, many-towered directional array transmits 
what is essentially co-channel interference toward a rela-
tively nearby "adjacent" station. In fact, preventing day-
time inted- erence within the City of License of a station 
assigned to a channel adjacent to one of these carefully 
contoured arrays may be a daunting task in some cases. 

Thus, it is clear that AM-IBOC will face interesting 
interference challenges in both daytime and nighttime 
operations in some cases. 

STANDARDS 

Another objective binds the NRSC, "to develop 
formal NRSC standards that will furnish broadcasters 

and manufacturers of both broadcast and receiver equip-
ment with a complete and open transmission and recep-
tion specification of the AM and FM IBOC systems, 
providing a clear path for the prompt adoption of this 
technology and ensuring that all IBOC equipment will be 
suitable for the hybrid, extended hybrid and all-digital 
modes of the IBOC system." 

That objective was stated a few years ago when it 
seemed there would be inter-operational compatibility 
between the IBOC and DRM ( Digital Radio Mondiale) 
modes of transmission that share the same basic COFDM/ 
QAM technology. 

In fact, Texas Instruments already has a chipset with 
COFDM/QAM/QPSK demodulation and forward error 
correction capability. Meanwhile, there are rumors of 
Ibiquity scurrying to develop a single purpose chip aimed 
strictly at "HD" radio use. 

During the NAB a second undercurrent seemed to be 
a feeling that Ibiquity's IBOC/HD solution would be 
"the" solution for digital radio in this country. While that 
might seem sensible for Ibiquity, a single purpose solution 
for a company like Texas Instruments makes little sense in 
the international market where other digital solutions such 
as DRM are gaining favor. 

WHOSE STANDARDS? 
DRM recently announced a program for extending 

their upper frequency limit to 120 MHz and several of 
the transmitter manufacturers announced their compat-
ibility with DRM in the AM broadcast and shortwave 
bands. Furthermore, DRM has moved a bit more strongly 
into our hemisphere with announcements of experimen-
tation in Mexico. 

Taking these events into account, it appears the rest of 
the world may not see IBOC as "their" solution for making 
the digital radio transition. This is a wake up call saying we 
need flexibility for the future. 

Perhaps, the general release of the NRSC's IBOC 
recommendation will answer all questions about the 
future of digital broadcasting in the United States. If we 
are fortunate, their original goal of an open system may 
be preserved. 

If not, however well intended, and however well 
developed, setting a detailed standard for a single form of 
digital audio broadcasting based on today's technology 
may be an unnecessary mistake. Yes, 1 can hear the 
chorus asking, "Unnecessary? Don't you remember the 
fiasco we called 'AM stereo?' That proves we need 
digital standards." 

LEARNING FROM THE PAST 
Technology has changed remarkably during the past 

generation. When our industry began debating a transition 
to digital radio well over a decade ago, the failure of a "let 
the market decide" approach to AM stereo was a bitter 
lesson to all who had been involved, and it was clear that 
a repeat could not be allowed to happen again. 
A generation ago, rules for AM stereo might have 

prevented the chaos. But, does that mean we need to confront 
the same problem and solve it the same way now? Listening 
to the presentations at this year's NAB Radio Engineering 
Conference and others at the convention, it is clear that 
technology moves faster than its users. While many people 
remain stuck in the problems ofpast technology, science and 
technology progresses at an ever increasing pace. 

One of the few things on which all panelists on the 
NAB surround sound panel agreed was that IBOC is not 
your father's AM stereo revisited. Software is the reason. 
While AMS was essentially hardware dependent, there is 
no hardware dependency for IBOC beyond the transmis-
sion basics; in other words development of the digital sub-
carriers for the data stream the listener's set will decode. 

NEW TECHNOLOGY 
Microprocessor technology makes the difference. The 

information modulated on digital sub-carriers and the use 
the listener's set makes of them are naturally and funda-
mentally software/firmware functions. 

What is done with the bit stream after demodulation 
can easily be handled by a software layer above the 
underlying hardware data transport system that must be 
part of the IBOC "standard." In fact, the interim IBOC 
system we are now implementing across the industry is 
really, a layered system. 

The first layer is the extended channel established by 
the FCC for digital use. This is the spectrum inside the 
NRSC mask. This layer is entirely hardware dependent. 
The transmitter must generate the signal, modulate it and 
faithfully amplify it. The transmission system must then 
radiate signals without distortion, particularly without 
intermodulat ion distortion that increases sub-carriers above 
the limits of the NRSC mask. 

The IBOC receiver also must include linear amplifica-
tion and wide band demodulation as part of its design, but 
beyond these hardware requirements the technology exists 
for defining the rest of digital radio in software. And, 
except for a standard means of transmitting and receiving 
updates, software needs few Rules and Regulations. The 
differences between the Ibiquity "HD" radio system and 
DRM are, or can be, variations in software. 

(Continued on Page 6) 
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THIRD-GENERATION "DAVID" PROCESSING... 

SMOOTH AND EXCEPTIONALLY COMPETITIVE! 

Improved AGC, 3-band Spectral Loading processing, and our 
proprietary PPP limiter.., new features we've merged with the 
'elegant simplicity' that characterizes the "DAVID" FM-airchain 
legacy. The result is performance that rivals processing systems 
costing several times the DAVID-Ill's modest price. Your listeners 
will hear music with dynamics and `punch,' and live-announce 
that's natural and non-abrasive. 

The DAVID- III is easy to set up and easy to use. It employs quasi-
digital PWM processing circuitry, digital synthesis of the FM 
baseband signal, and it never requires routine calibration. 
Component parts are common and available worldwide. 

Ask your preferred distributor for a demonstration 
of the DAVID-III at your station. 

C) 
DAVID-III - $2200 
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ncwonics 
1305 Fair Ave. • Santa Cruz, CA 95060 Visit www.inovon.com 
TEL: ( 831) 458-0552 • FAX: (831)458-0554 
www.inovon.corn • e-mail: inio@inovon.com for full technical details 

•  

INC. 
KNOW WE KNOW RADIO , 

Broadcast Sales: 
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First Choice 

SHPX ROTOTILLER® FM Antenna 
HD Radio ReadyTm 

• Rugged brass construction 
• Stainless steel brackets 
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• Welded internally pressurized feed connection 
• Multiplexed versions available 

"HD Radio" is a trademark of ilgiquity Digital Corporation 

ELECTRONICS RESEARCH, INC. 
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Technology 
Guide by Phil Alexander 

Continued from Page 4 

SOFTWARE SOLUTION 
Ibiquity, the FCC, the NRSC, the set makers them-

selves and their chip suppliers provide flexibility for 
software/firmware reprogramming; IBOC broadcasting 
can evolve in an open and dynamic way that takes advan-
tage of the latest technical advances as they develop. 

On the other hand, if FCC Rules restrict us to IBOC/ 
HD radio as it now exists (as defined by the Ibiquity 
system), that closed system may become the stumbling 
block that stifles innovation and forces the next generation 
of radio broadcasters into yet another confrontation with 
obsolete technology twenty years from now. 

Open technology needs a uniform way of updating 
receiver software/firmware. This might be done in a 
number of ways, but a low baud rate over-the-air method 
seems compatible with our present technology. As tech-

nology develops, radios will look more like computers 
and less like the radios of the 20th century. 

However, if we freeze our progress at the IBOC stage, the 
possibility °nosing ourdevelopmenredge" looms large. That 
begs the question of a repeat of the AM stereo debacle that no 
one wants; but a review of present day technology answers that 
question convincingly, and says creating a similar situation 
with today's technology would be very difficult indeed. 

Remember that the DRM consortium has announced a 
development project for VHF up to 120 MHz. That com-
petition could lead to better transmission in the FM band. 
Competition usually has that effect. 

FLEXIBILITY IS IMPORTANT 
If the FCC Rules permit flexible transmission and a 

standard way of updating receivers for new demodulating/ 
decoding programs, and digital radio receivers are capable 
of receiving several different modes in a way that is 

completely transparent to the listener, then domestic radio 
can evolve to become the best system, and a world leader 
in digital radio transmission. 

Flexible transmission Rules and "smart" adaptable receiv-
ers can open the way to technical evolution wherever it leads. 
Listeners can truly decide what they like, want and need. 
Stations will be free to adapt to satisfy their listeners with 
multiple program streams, betterCODECs with higher fidelity 
and surround sound, and every other idea that is yet to be 
invented. 

Independence and flexibility in the software layers 
may also be an answer to some of the more perplexing 
transmission problems that threaten to plague AM radio 
during the transition to digital broadcasting. For example. 
suppose a severe interference problem exists on one side of 
a station's carrier but the conflict on the other side is only 
marginal and similar to most other stations. 

In this situation, the offending station might be 
forced to discontinue IBOC transmissions until the end 
of hybrid operation. In other words, that station might not 
be able to participate in digital radio for several years 
because IBOC does not provide an alternative. 

SMART RECEIVERS 

On the other hand, "smart" digital receivers offer 
another alternative. 
A station causing unacceptable interference using the 

IBOC mode could use a DRM mode that puts analog 
information on one side of the carrier with digital sub-

carriers on the other side, avoiding a clash with an adjacent 
station on one side of its carrier. With digital processing 
technology the receiver could recognize the signals and 
route the sidebands to the correct demodulators. 

In this scenario the listener selects the station's fre-
quency while the digital processing in the receiver chipset 
does the rest. There would be no knobs to turn, no switches 
to flip, no listener confusion. The listener selects the 
station, sets the volume — and listens. All sets would 
receive all stations regardless of transmission mode. 

An open system can lead to the latest and best technol-
ogy as it develops and is no more difficult than making 
clever use of present day technology. 

Figure 2 — DRM Analog Simulcast Modes 

The path we take from the crossroads before us can 
be bright, open and endless, or it can be a dark and 
dreary one leading to a dead end. The technology is 
here, the ideas are here and will keep coming for as long 
as we have clever design engineers who say, "Why can't 
we do better?" 

The rest is up to the FCC, and both the history of the 
computer revolution and the technology argue that the hest 
regulation is the least regulation in an open system. 

New technology interests Phil Alexander. His hope is 
that it brings not just change, but positive change for the 
radio industry. Comments? Contact Phil at: 
l'notherm@earthlink.net 

Digital 
Guide by Robert Meuser 

Digital Transmission 
Part 4: EER - Envelope Elimination and Restoration 

/NEU YORK CITY, New York] Let us brietly review 
where our discussion on digital transmission has led us so far. 

MOVING DIGITAL AUDIO TO RF 
We began by looking at how a digital stream can be 

transmitted in narrow bandwidths by having the RF carrier 
represent various digital values with specific analog values of 
both amplitude and phase. Often, this technique used is called 
QAM. 

By further breaking out the bit rate — over interleaved 
carriers — we can have a more rugged means of transmitting 
the digital information. This technique is known as OFDM. 
This led into a discussion of how both the QAM process as 
well as the OFDM process requires linear amplification of the 
resulting signal. 

Last month we touched on the issues ofVHF transmission 
where a linear amplifier is required to transmit this signal. 
This means the resulting signal is much like running a TV 
transmitter and can lead to a loss of efficiency and power 
output relative to analog transmission. That explains why, in 
medium wave transmission, the EER technique is the pre-
ferred method of amplifying digital signals. 

EER 

The last installment briefly touched on the basic elements 
of the EER system. While EER seems relatively straightfor-
ward in concept, the devil is in all the details. 

When a signal is either broken into amplitude and phase 
components or a digital process generates the equivalent 
signals, the resulting signal is more complex than the indi-
vidual components. Basically these signals contain distortion 
components that must ultimately cancel out if the EER 
method is to be successfully used for linear amplification. 

A real world EER system needs to accommodate equal-
izing the two paths. Since the amplitude components must 
pass through the AM modulator stage of the transmitter, they 

are affected by the phase and frequency response of the 
specific transmitter's modulator. 

When real world AM transmitter operation is taken into 
account, this can often include the pass band characteristics 
of the antenna system. The phase or RF component is passing 
through the RF chain of the transmitter, which has completely 
different frequency and phase response. In its raw form the 
EER concept does not work on real world transmitters. 
Something more is needed. 

REMEMBER AM STEREO? 
Those who remember AM stereo installations will recall 

a similar problem. While most AM stereo systems did not use 
a pure EER approach, a somewhat related set of amplitude 
and phase components also needed to be matched after 
passing through two different paths in the transmitter. 

In the case of AM stereo exciters, analog equalizers were 
used to correct for amplitude, phase and time delay differ-
ences in the two paths. Those who have done AM stereo 
installs will easily remember the difficulty in precisely estab-
lishing the necessary match. 

Many might also recall some audio processors from the 
80s employed a similar form of equalization to improve the 
waveform response of the analog path only. With digital 
broadcast exciters, there is the power of DSP processing to 
perform the equalization, also called pre-correction in the 
digital broadcast world. 

Equalization can only help so much. For digital transmis-
sion to work successfully the transmitter must meet certain 
minimal requirements. On the amplitude side, the audio 
frequency response be greater than ultimate channel width. 
Ultimately this will also include the path through the antenna. 

BANDWIDTH AND COUPLING 
In the case of the Ibiquity IBOC approach, some manu-

facturers claim that an audio response to 50 kHz is required. 
Obviously there is a similar response requirement for the RF 
path. A transmitter transmitting DRM would require less 
bandwidth as the digital components cover a spectrum of 10 
to 20 kHz rather than the 30 kHz IBOC presently requires. 

Another requirement for a pure EER system is that the 
transmitter be DC coupled. While modern transmitters have 
the capability, there is often some form ofDC blocking added 
to protect from DC offset in devices driving the transmitter. 
If a transmitter is truly DC coupled, you should be able to put 
an adjustable DC power supply at the audio input and cause 
the transmitter to have a pure carrier at any power level from 
zero to the overload point. 

Very few older transmitters will play well. Anything 
with a plate modulator is out, as are newer technology PDM 
types, which had a difficult time adding AM stereo. In 
practice, the newest PSM variants and updated PDM de-
signs certified by the manufacturer for digital transmission 
will be the type of transmitters presenting the fewest 
conversion issues. 

Even if the transmitter design is up-to-date, the 
antenna may present anything from a challenge to an 
insurmountable problem. In addition to all the obvious 
issues, certain transmitters may not deal well if the 
digital operation causes excessive VSWR to exist at 
higher frequencies. This could result in anything from a 
power fold-back to a fast remodulation of the signal and 
off-channel IM distortion. 

OLD SKILLS SERVE THE FUTURE 
To sum things up thus far, even though digital radio is 

about sending ones and zeros, those bits first become a quasi 
analog signal that often require a lot of finesse to actually get 
them on air. 

Virtually everything ever used in the past to improve the 
audio wave form response, make a transmitter play well with 
the antenna or make AM stereo play properly will also be 
among the skills needed to keep a digital transmission plant 
playing properly. 

AM engineering is certainly not going away. The stan-
dards are just more demanding in digital. Interestingly, those 
FM engineers who have avoided dealing very much with AM 
will need to think more in AM terms as well as dealing with 
those issues specific to VHF transmission. 

Robert Meuser is always keen to Allow and help others 
understand the latest technologies fir broadcasting. He 
welcomes your comments at robertm@broadcast.net 
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LIVE, FROM 
IRAQ. 
Armed wilh little more than two microphones and a Matrix, 
Ted Leitner of XPRS, The Mighty 1090, broadcast his radio 
talk show LIVE during morning drive from the Al Asad-Ma-
nine Base in Iraq. _eitner is facilitating on-air live communi-
cation between troops and their families back home in San 
Diego, as well as bringing along special guests from the San 
Diego sports worlc, including several of the San Dieco Char-
ger Girls. " Keeping the spirits of our armed forces up is what 
its all about," said Ted, " Nothing beats bringing a litile pece 
of home to our troops stationed abroad. Thanks, Comrex!" 

SHOW US 
YOUR 

Email photos and stories 
of the interesting ways you 
use YOUR Comrex. Send to: 
story@comrex.com 

You WILL win a prize. 

Matrix Portable: 
Delivering the sound of holiday cheer to listeners around 
the word is as simple as pressing a button. Only the 
advanced Ccmrex Matrix POTS codec delivers the high-
est quakty audio and superior connection reliability over 
standard wi-ed, and GSM wireless phone connections, 
and satellite terminals. Our road-proven design and con-
struction, plus ease of operation and real-world features, 
make Matrix your best choice for all your POTS and ISDN 
remotes. The results? Your listeners become the most 
generous people on the face of the planet. 

MBE.' ••• 

Matrix Rack: 
Sure all the action is in the field, but a great remote needs a 
great hc me base. And there's nothing better than the Matrix 
Rack. Its compatible via POTS and ISDN with ALL Comrex 
codecs as well as those from nearly everyone else. Perfect 
for receiving those calls from the field. Make the Matrix Rack 
the center of communications for ALL your remotes. 

!!C_L 

Toll Free: 800-237-1776 • www.comrex.com • e-mail: infc@comrex.com 

19 Pine Road, Devens, MA 01434 USA • Tel: 978-784-1776 • Fax: 978-784-1717 
/1"11141M/11 lab Iry 
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Radio.edu 
A Non-romm View by John Devecka 

I Gave My Feet for You 
NAB Best Finds 2005 

Radio.edu is written to fbcus on the needs of college 
and non-commercial stations. However, because deal-
ing with limited budgets is not /list a non-comm issue, 
John Devecka's observations on new technology can be 
of help to all sorts of stations and studios. 

[LAS VEGAS, Nevada] Every year a dedicated 
group of crazies heads to Las Vegas to dehydrate 
ourselves, flatten our feet, see giant bats, tote back-
breaking loads and pay $6 for a hotdog — all so we can 
find out about the next big thing, or the most interesting 
new tools for our stations. 

There always are a zillion new things at NAB; 
picking the most interesting ones is always a challenge. 

Some of those tools are even available to purchase. 
some are not quite out of beta stages, and some of them 
never will make it that far. 

THE QUEST 
I tried to find products that were both interesting and 

reasonably close to availability, but I wanted things that 
were useful for those of us in the educational radio 
sphere, where we are often working on small budgets 
and with students in mind. 

The products I liked ranged from simple connectors 
to configurable digital interfaces, and from $5 to nearly 
$10,000. 

This year there was an even bigger bunch of 
digital radio equipment, in both ready and "launch-
ing soon" stages. "HD Radio" products were pop-
ping up in a lot of places; although it is still an answer 
to a question no one asked, it seems like everyone 
wants a piece of that pie. 

SMALL PACKAGE, BIG CONVENIENCE 

We start with some little things, because those are 
what holds the station together. The folks at Switchcraft 
have put a twist on the standard (and right angle) X LR 
connector this year. This simple change makes it 
easier to wire up and should provide very reliable 
strain relief. 

The three-piece assembly includes a revised clamping 
internal plastic grip frame, with serrations that mate to 
the serrated end of the solder lugs/pins. This combines 
with the rubber strain relief in the connector body to 
keep the wires from torquing while being tightened. 

New XLR assembly from Switchcraft. 

The finished connector also, quite sensibly, has a 
pair of flat spots on each half of the outside which 
enables one to tighten with pliers and not worry about 
either slipping or scarring the connector while getting a 
solid twist to close it up. Yep, it is the little things that 
make a difference — and it is nice to find something new 
at NAB that is less than $5! 

VERSATILE MICROPHONE 

We have started doing more sports and interview 
projects for our campus radio and TV stations, and 
lavalier microphones are a critical component in these 
jobs. We needed a nice subtle solution to use, and at a 
reasonable cost. 

While wandering around the edges of the radio 
exhibits, I stumbled onto Grace Distribution's lapel 
microphone. It is quite a clever design. The three pins 
for the balanced microphone are sharpened and the 
microphone head pulls off of them. This allows you to 
pierce a tie, shirt, lapel, etc. with only the tiny head of the 
microphone showing. 

Tie Microphone mounts with no wire showing. 

More intriguing, however, is that the design is omni-
directional around the perimeter of the microphone 
rather than on the face. This means you can cover the 
microphone with a glued on button, logo pin, jewelry or 
other bit to hide it completely in an interview. 

While this does allow for some interesting ambush 
potential, more importantly it can allow for comfortable 
discussions, without the awkward "feeling" a visible 
microphone can bring to a conversation. 

The microphone head is smaller than a button. 

At about $250, this can provide a snazzy concealed 
package for micing referees, roving reporters, etc., 
while allowing you to put your logo in front of people. 
and get good audio in the field. Combine this with a 
handheld interview microphone and you can put to-
gether a very nice field package for roving event inter-
views. ( More info at www.gracedistribution.com) 

SMALL DIGITAL CONSOLE 

Digital consoles were everywhere this year, in plas-
tic, aluminum, wood, and with every manner of meter 

style and color scheme. It seems many manufacturers 
are developing small consoles with routers inside (or 
nearby in a rack). I was looking especially at options for 
small control surfaces, with easy configuration that a 

student could handle. 
One console I saw last year is now a real, ship-

ping, product ( unlike many shown this year) and its 
price is pretty reasonable. Junger Audio in Germany 
has released the MI X4 console system, based around 
a 4-fader control surface and audio interface rack 
unit. 

The MIX4 has a variety of selectable cards for the 
audio interface, offering 2 microphone and 10 stereo 

inputs (a user determined mix of analog and AES/EBU) 
and all the connection to the control surface is done with 
a single Cat-5 cable. 

MIX4 from Junger audio. 

I like this console for several reasons: it is small, 
simple and flexible, but also simple enough for the 
average student operator. It has a lot of critical func-
tions, from a telephone interface to multiple buses, 
memory settings for different DJs as well as compo-
nents, analog and AES/EBU ins andouts. On top of it all, 
how about audio processing for each input that can 
follow in memory? 

The MIX4 has a very intuitive layout and its controls 
are not so complex as to intimidate. If you want to make 
a flexible studio for news, voice tracking, production or 
even a small air studio, this will do it. Adding in a 
microphone, PC, CD and telephone hybrid, you have a 
complete multi-function studio with a simple interface 
and big flexibility - all for about $5,000. (More info at: 
ww.junger-audio.com) 

AUDIO OVER IP 
We recently discussed remote broadcasting equip-

ment in this column, and ways to bring home your 
material from far away. A new player in town is the 

AudioTX STL-IP from MDO UK. It is distributed by 
Broadcast Warehouse. 

The Audio TX 

These units allow you to send audio with a variety of 
sample rates and codec styles (all software controlled in 
easy drop down menus) over networks at up to 24 bits, 

giving you the option of permanent or portable linking 
to your station. Whether you want to just use your 

network to set up a permanent STL over IP, or you want 
to broadcast games from other campuses, this is some-
thing to consider. 

(Continued on Page 10) 
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New Broadcast equipment at exceptional pr ces. 

Quality pre-owned equipment. 

¡Le 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: 814-239-840,2 
www.LightnerElectronics.com 

ECONCO 
New Power Tubes 

Newly manufactured tubes 
are now produced by Econco 

in Woodland California 

ECONCO 1318 Commerce Ave., Woodland, CA 95776 

Phone: 530-662-7553 Fax: 530-665-7760 

Toll Free: 800-532-6626 VVebsite: www.econco.com 

Sports Broadcasts 

Interface Solu-cions 

Commurvcations 

Live interviews or remotes? 

You've got to check out our new ComPack - Universal Telecom Interface 

and RemoteMix Sport, our most popular broaccast mixer. Both ComPack 

and RemoteMix Sport interface to PBX systems, cell phones, and analog 

lines for true flexibility.We also offer a full line of passive interface tools 

like the Daptor Two - Wireless Phone Audio Interface. 

Data sheets, specs, prices all at www.jkaudio.com 

800-552-8346 815-786-2929 fax - 815-786-8502 info@jkaudio.com 

the PETER DAHL CO. for 
custom transformers 

DC filter capacitors • variable capacitors 

custom rectifier assemblies transient suppressors 

and then some._ 

Peter Dahl Co. 
write or fax for an extensive catalog 

915 751-2300 • fax: 915 751-0768 • 5369 Waycross • El Paso, TX 79924 

www.pwdahl.com • pwdco@pwdahl.com 
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Radio.edu 
A Non-Comm View 

Continued from Page 8 

Pricing is about $2,900 per end for these 1RU boxes 
and they are directly web addressable for configuration. 
These look like a very interesting option for those that 
find ISDN difficult to acquire on the fly and want more 
than POTS audio quality, or for those of us that need to 
get a reliable audio path between remote campuses. 

Why not get several schools together and set up 
these boxes at each one? Then you would have a neat 
remote audio network available for touring teams, with 
far less headache than getting ISDN each time you arrive 
on site and selectable codecs based on your needs and 
format. (More info at: www.bwbroadcast.com) 

DIGITAL SCA WITHOUT IBOC 
The final product I want to discuss is 

also the most expensive. At an entry point 
of $8,900, plus receivers, it is not cheap, 
but it sure is interesting. The FM eXtra 
from Digital Radio Express 
(www.digitalradioexpress.com) offers a 
solution for non-commercial FM stations 
(and others) that want to improve their 
subcarrier value, and still not commit to 
IBOC digital radio. 

Their system replaces your analog SCA 
operations with several (you decide on the 
sectioning) digital subcarriers totaling up 
to 128k of bandwidth. You decide on the 
encoding you want to use, set the band-
width usage for each ofthem and away you 
go. The system even offers a digital ID in 
the stream that allows smart receivers to 
find it automatically. The demo was run-
ning 4 streams of AAC at 32k sampling. It 
sounded no worse than most subcarriers 
and there werefour streams available (think 
of the revenue!). 

Interesting opportunities abound with 
this system. Say you are a licensed station 
and you need to reach lots of remote trans-
mitters, or you are interested in leasing 
your licensed station's subcarriers. Using 
these systems, you can run a stereo digital 
audio feed to your remote locations, pro-
viding a high quality feed that is more 
reliable and less long-term expense than 
dry pair leased lines. 

FM eXtra running four streams. 

Want to generate sports revenue and 
listeners without knocking off your tradi-
tional Dis? How about running your sports 
broadcasting on the subcarriers, and sell 
the receivers to interested folks? Or better 
yet, contact a local sporting goods chain 
(or national group) and sell them ad spaces 
to cover the costs of the radios? 

It is a bit early for the radios; their cost 
is still at the $ 100 mark. But bulk buys 
using sponsor money should help knock 

that down fast. And, if you run a variety of subs, you can 
lease them out to local groups for a real revenue stream. 
You could even use this system to create a variety of 
podcast streams, if you wanted to be hip. 

NEXT YEAR IN LV 
NAB is always an interesting excursion. Whether 

you are looking for specific products or just gauging the 
industry's next trends, it is worth the pain. Perhaps we 
will see you there next year. 

Bring your most supportive shoes, lots of water, and 
a notepad. But leave your wallet at home — it is just too 
dangerous to bring one of those to Vegas. 

John Devecka is the Operations Manager of WLOY 
at Loyola College in Maryland. His feet hurt and it will 
take about II months to forget the pain. If you saw 
interesting radio products at NAB, let him know - there 
was simply too much for any one person to catch, even 
John. John's new email: john@radioedu.com 

Radio GuidE on CD 
Version 2.0 of the BDR Now Includes 

PDF Archive Editions of Radio Guide 

The BDR CD also includes several sets of 
Radio Utilities, an AM & FM/TV database viewer 
(including DA patterns), as well as EAS printer 
paper sources, project schematics, historical data 
and pictures. 

Recent additions include the FCC and EAS 
checklists, and some equipment manuals. A Table 
of Contents for the BDR can be found at: 
www.oldradio.com/latest.htm 

Credit Card Payments 

Accepted On-Line at: 

www.radio-guide.com/products.html 

HD RADIO? 
I'M GOING WITH 
MOSELEY. 
My challenge is to make the right SIL 
choice for today, as well as for tomorrow. 

With Moseley, it's no problem. 
Check out their Starlink SL9003Q-

2SLAN, the first SIL to provide AES digital 

audio and Ethernet data over the traditional 
950 MHz band. 

Or add a bi-direc-
tional Ethernet LAN 
extension and serial 
data link to a new 
or existing SIL with 
the license-free 900 
MHz Lanlink 900D. 

For Ti lines or 
license-free 5.8 GHz 
links, the Starlink 
SL9003T1 STL/TSL 
transports bi-direc-
tional AES digital audio, Ethernet LAN 
extension, remote control, and telephones. 

Your best connection to the future is a 
smart SIL choice today. Take it from me, 
Moseley will insure that your station is 
ready for HD Radio and the new services 
of tomorrow. 

Give the digital experts at Moseley a 
call for more details. 

m-• 

Moseley 
Dave Chancey  805 968 9621 

Bill Gould 978 373 6303 

www.moseleysb.com 
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WHY NOT SWITCH TO MCI? 

COMPLETE FM/TV PRODUCT LINE 

Coax switches from 
7/8" through 6-1/8" 

Control panels available. 

/ Free UPS Ground shipping within the continental USA 
and Canada - SWITCHES ONLY 

• ANTENNAS 

• SPLITTERS 

• NOTCH FILTERS 

• HARMONIC FILTERS 

• POWER COMBINERS 

• CHANNEL COMBINERS 

• N +1 SWITCHING MATRIX 

Micro Communications, Inc. 
0  Toll Free: 800-545-0608 

www.mcibroacleast.com 

VISA 

Master 

OVER 600,000 Manufactured 

' High Efficiency • Custom Fabrications 
• Fast Direct Delivery • 5 Year Warranty 

ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 

\\ I l \\ 

COMMERCIAL QUALITY itkil 

Call For Info 

800-627-9443 608-326-8406 

www.dhsatellite.com 

Offering: 
• Feed Horns 
* LNB's 
• Multi-Cable 
* Receivers 

* Controllers 
Antenna Covers 
* Custom Fabrications 

Fax: 608-326-4233 
Email: dhsat@mhtc.net 

Buy Factory Direct & 

Save! 

OMB thel uture of lommunicatlon 

OMB AMERICA 

phone. ( 305) 477-0973 
(305) 477-0974 

fax. ( 305) 477-0611 

IY1T—fY1R Platinum STL Sgstem 

'11hti the MT MR otetirturr 

For its excellent quality-price volue. 

For its adjustable transmission 

power output fnom 0 to 20W for ony 

selected operational frequency. 

For its double conversion receiver 

that makes it opt for digital codifica-
tion (Up to 4 oudio channels). 

For being digitally synthesized in 20 MHz 

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 9 KHz stereo w tnout 

disconnecting the ouch() 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 RC power voltage from 

90 to 250 V, 50/60 Hz, and 

oso with external battery if 

needed 

operational band 

3100 NW 72nd. Ave. Unit 112 
MIAMI, Florida 33122 USA 
http://www.omb.com 
usaaomb.com 

for 

Cam-D TM (Compatible AM-Digital) 

#xe* 
tie 

Oe te0 

41'*Pe 

Nie 

Of course, like all KCl products 
Cam-D TM "is not afraid of the dark." 

KAHN COMMUNICATIONS, INC. 
338 Westbury Avenue 

Carle Place, New York 11514 

New York City Office 
212-983-6765 
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DA 
08tA By Ron Rackley, P.E. 

Specifying the Right 
Reference Tower 

[SARASOTA, Florida] Question: If the FCC Con-
struction Permit for a new Directional Antenna 
(DA) shows that tower 1 — the end tower of the four-
tower in-line array — has a ratio of 1.000 and a phase 
of 0.0 degrees, just as was shown in the original 
application, why might the station still need to order 
an antenna monitor specifying a different tower as 
the reference tower? 

Answer: The antenna monitor's reference tower — 
the one that always has a ratio of unity 
and a phase of zero — should be the one 
with the most stable parameters, to mini-
mize the "dog chasing tail" effect as 
adjustments are made. FCC Construc-
tion Permits (CPs) specify theoretical 
parameters without any consideration of 
which tower should be used as the refer-
ence tower for the antenna monitor. 

IDENTIFYING THE REFERENCE 

The problem here is that there are 

different considerations for choosing the 
reference tower in different contexts. 

When designing a new DA pattern, 
the choice is one of convenience for 
doing the pattern calculations. When ad-
justing the pattern, it will be much easier 
to understand what the phasor controls 
do if the reference tower on the antenna 
monitor is chosen to be the one with 
parameters that move the least as the 
other towers' parameters are adjusted. 
The best tower for one is not necessarily 
the best tower for the other. 

When a new pattern is being designed, 
any tower can be made the reference tower 
by simply assigning a ratio of unity and a 

phase of zero to it and then specifying the 
parameters of the other towers to have the 
correct relative ratios and phases. It is a 
matter of choice for the designer. 

Multi-tower patterns designed by the 
"pair multiplication" method generally 
use the tower that is most conveniently 
chosen as the common tower within the 
calculation pairs as the reference tower. 
For this reason, many designs use the 
number one tower — an end tower of an 
inline array or a corner tower of a paral-
lelogram — as the reference tower, even 
though it may be the worst possible one 
to use as the parameter reference while 
adjusting the antenna system. 

USER'S CHOICE 

When an Application For CP is filed, 
the DA design parameters are submitted to 

the FCC — where they are ultimately used to 
generate the CP document ( if it is granted). 
This does not settle the issue of which tower 
should be chosen as the reference tower on 
the station's antenna monitor. 

That question needs to be considered 
before the antenna monitor is ordered, as 
its reference tower will often need to be a 

different one than is specified by the CP 
theoretical reference parameters. (Because 
of mutual coupling between the towers of 
a DA array, all ofthe parameters change to 
some extent with every adjustment.) 

Some towers are more sensitive to adjustments that 
are made to adjacent towers than are others. The towers 
of an array have differing base impedances, depending 
on the mutual impedances between them and the ratios 
and phases of the currents fed into them to produce the 
required radiation pattern. 

POWER VS. RATIO 

The power division can be quite varied, with one or 
more of the towers taking most of the input power and 

the rest of them dividing what remains. It is generally 
considered to be good practice to choose the tower with 
the highest power as the reference tower ofa DA pattern. 
(The tower with the highest ratio is not necessarily the 
one with the highest power.) 

Some towers may not require much power to be fed 
to them to produce their required parameters, while 
certain ones receive more power than they radiate 
from mutual coupling and must feed it back into the 

system. It is the high power towers that are the least 

sensitive to parameter changes in the other towers, 
while the low-power and negative power flow towers 
are the most sensitive. 

Thus before a new antenna monitor is ordered, 

consideration should be given to which tower will be the 
reference tower for each DA pattern (Where more than 
one pattern is in use, it is sometimes necessary to use a 
different reference tower for each one). Calculations 

must be made to determine the expected operating base 
impedances and power division when a new phasing 
system is designed, and that is also the best time to 
consider the antenna monitor reference tower question. 

Ron Rackley finds directional antennas fascinat-
ing, and is happy to share his thoughts. However, 
due to his existing commitments and travel schedule, 
he regrets being unable to reply personally. If you 
have suggestions fin- future topics, please send them 
to editor@radio-guide.com 
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Leading POTS Codecs Compared. 

Comrex Matrix Tieline Commander Zephyr Xport 

Audio Bandwidth @ 24 kbps 

@ 19 kbps 

Direct Internet Software Updates 

Digital PC Audio Input 

Audio Metering (XMIT/RCV) 

udio Processing 

Remote Control 

Auto Dial Storage 

Frequently-Used Settings Storage 

Standards-based POTS Codec 

Transmit-Receive Quality Display 

Contact Closures 

Display Resolution 

Analog Cell Phone Interface 

Mixer Inputs 

Phantom Power 

Automatic Voice-Grade Backup 

Power Supply 

Local Mix Audio Outputs 
Headphone 

Line Level 

Direct Receive Audio Output 

Uses ISDN at the Studio Side for 
More Reliable Connections 

Available ISDN Option 

14 kHz 
11.2 kHz 

No 

No 

Transmit only 

None 

No 

19 Numbers 

none 

No - Proprietary 

No 

2 

120x32 LCD 

Optional 

1 mic, 1 mic / line 

No 

No 

External 

Yes 
Yes 

No 

No 

$850.00 (adds MPEG L3 & G.722) 

15 kHz 
9 kFlz 

No 

No 

One-at-a-time 

Simple AGC 

RS-232 and dedicated computer 

50 Numbers 

none 

No - Proprietary 

Yes 

2 

120x32 LCD 

Standard 

2 mic / line 

No 

No 

External 

Yes 
No 

Yes 

15 kHz 

15 kHz 

Yes, via Ethernet port 

Yes, via Ethernet port 
and supplied driver 

Simultaneous 

Digital multi-band AGC with 
look-ahead limiter by Omnia 

Ethernet via Web browser 

100 Numbers 

30 

Yes - aacPlus (MPEG HEAAC) 

Yes 

3 

128x64 LCD 

Standard 

1 mic, 1 line 

Yes - 12 volt 

Yes 

Internal auto-switching 

Yes 

Yes 

Yes 

No Yes - your Zephyr Xstream 
becomes universal POTS 

and ISDN codec. 

$850.00 (adds G.722) $495.00 (adds G.722 & state-of-

the-art AAC-LD for 

high fidelity and low delay) 

List Price:* $3,700.00 $3,650.00 $2,495.29) 

The world's most advanced POTS codec 
is also the world's lowest priced POTS codec. 

AUDIO I NETWORKS 

• Refers to base MSRP without ISDN option as of 5/1/04. The Telos logo, Zephyr, Zephyr Xstream, Zephyr Xport are all registered trademarks of TLS Corporation, C) 2004. aacPlus (TM) Coding Technologies. 
Comrex, Tieline and associated trademarks are property of their respective owners. Product spefications quoted from manufacturer's most current published documentation at time of printing. 
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Getting Together 
as an Industry 

[LAS VEGAS, Nevada] It has been a very busy spring. 
In addition to the NAB show, several of the State Broad-
cast Associations held their annual meetings over the past 
couple of months. For example, the Michigan Association 
of Broadcasters held the Great Lakes Broadcast Confer-
ence and Expo in March. 

Compared to the NAB's official 100,000+ registered 
attendee figure, the 1399 that gathered in Lansing, MI 
might seem small. But both have their place, and emphasis 
on helping engineers understand the changing technolo-
gies and challenges to getting their jobs done each day. 

TECHNOLOGY EXPLAINED 
It is quite interesting to see how some of the manufac-

turers are reaching out to help the folks in the field. Since 
it is not always possible to attend the big 
show in Las Vegas, these smaller gatherings 
are very important, as they reach down to the 
very techs who are in the greatest need of 
educational opportunities. 

In Lansing, for example, the MAB made 
arrangements for a very valuable day of in-
struction. At least 168 engineers benefited 
from an IBOC up-
grade tutorial from 
Ted Lantz of BE, 
and digital pro-
cessing informa-
tion from Frank 
Foti of lelos/Om-
nia. 

Chris Arnaut 
from WJR had a 
very useful series 
of tech tips on han-
dling problems 
without spending 
much ( or any) 
cash. And the op-
portunity to speak 
with the local FCC Field Agents allowed sta-
tions to get answers before the inspection! 

The hospitality at the MichMab Expo 
was quite impressive. Instead of the $6.50 
hot dogs found at many conventions, on 
both days MichMab provided plenty of food 
and drink on the floor of the Exhibition Hall 
for everyone. 

L ' COMO« MIPLIFICA11011 
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Ted Lantz explains digi-

tal transmission at the 

MichMab Conference. 

Larry Estlack moderates 

a discussion with the 

FCC folks at MAB Expo. 

MIXING KNOWLEDGE AND FOOD 

It is a fact: engineers do love to eat. But it 
was not the food the brought in a full house to 
the Nautel Users' Group gathering on Sunday 
morning before 
the NAB show. 
Nautel put on a 
solid presentation 
covering both the 
latest digital tech, 
as well as a font of 
superb tips and 
tricks to help maintain their gear. 

And, yes, the majority of the attendees 
found the lunch to be quite satisfying, too! 

Other opportunities to learn included the 
Broadcast Electronics information and 
cookie gathering on Saturday afternoon, and 
of course, the NAB sponsored sessions, 
which included a full afternoon on digital 
transmission, and a lot more. 

Of course, while eating and learning is 
good, eating and networking might even be 
more fun. The Annual Lunch Gathering on 
Tuesday found more than a hundred folks 
enjoying the opportunity to meet and greet 
folks they usually only get to "meet" via 
email. Co-sponsored by Prophet Systems, 
Shively Labs, Nautel and Orban, even those 
that did not get a Prophet Jacket, a copy of 

Ilk 47401 

Nautel's NUG Meeting 

XR50 
50 kW AM Digital Transmitter 

Good food, good chat, good friends. 

Microsoft Office 2003 or Linspire, or a copy of Apple 
Annoyances from O'Reilly Media went home winners: 
everyone received an AC Sniffer from Radio Guide. 

More pictures of the Lunch are available on the Internet 
at www.oldradio.com/nab.htm 

Quick Specs 

• Extra headroom for hybrid HD Radio 

and full power AM 

• Plug-and-play integration with Nautel's 

NE IBOC HD Radio signal generator 

• 140% positive peak modulation 

8,000 peak reflected watts, 1.5:1 VSWR 

at 50 kW, 100% modulation 

Eight load sharing, hot-pluggable power 

modules combine to deliver up to 60 kW 

Dual DDS exciters with automatic 

changeover 

Compact deign (53" W x 72.5" H x 41" D) 

is ideal for t ght spaces 

Internal transformer (mounted horizontally) 

• New 12 kW and 25 kW XR transmitters 

also available 

•• 
HD RAO) . 0rm 

HONORABLE 
MENTIONS 

A couple of hon-
ors given out seem 
worth mentioning: 
Greater Media's 
Milford Smith re-
ceived the Radio En-
gineering Achieve-
ment Award at the 
Technology lunch. 
And, Dick Burden was 
given the LifeTime 
Achievement Award 
by the SBE in recog-
nition of over 55 years work in the broadcast engineer-
ing field. 

Ifrou were not able to make it out to Las Vegas this year. see ifyou 
can make room in your .schedule for your state gathering. And next 
year. maybe .vou can make Las Vegas. too. 

Dick Burden 

Small, simple, 
field proven. 

The fourth generation of Nautel's 50 kW 

AM transmitter provides proven reliability 

at an affordable price, and supports both 

HD Radio' and DRM. The XR50 is over-

engineered to provide many years of 

trouble-free service, even under harsh 

operating conditions. 

Power modules are hot-pluggable and 

can be removed and replaced without any 

interruption in service. For even greater 

redundancy, the XR50 includes a complete 

standby DDS exciter and modulation encoder 

that automatically takes over when it detects 

a problem. 

The 240 x 60 LCD graphical user interface, 

advanced alarm system, 128-event log and 

on-board real-time clock make operation, 

troubleshooting and system monitoring easy. 

The XR50 is also designed to allow extended 

periods of unattended opetation, making it a 

good choice for remote or unmanned sites. 

The XR50's fault tolerant design even 

accommodates problems that occur in the 

antenna system. It requires no manual 

tuning or adjustment, even with an antenna 

mismatch of up to 1.5:1 VSWR at 50 kW with 

100% modulation. 

With over 84% efficiency and low 

maintenance costs, the XR50 is extremely 

cost effective to owr and operate. And its 

compact rack (53" W x 72.5" H x 41" D) is 

ideal for sites with limited space. 

Contact Nautel for details. 
Phone: ( 207; 947.8200 Fax: (207) 947.3693 
info@nauiel.com www.nautel.com 
DO Radio is à tradeinark of rBiguitv Digital Corp All rights reserve 1 
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The routing switcher gets a new twist. 
(About five twists per inch, actually.) 

Everybody needs to share audio. Sometimes just a few signals — sometimes a few hundred. Across the hall, between floors, now and then 

across campus. Routing switchers are a convenient way to manage and share your audio, but will your GM really let you buy a router that costs 

more than his dream car? Unlikely. 

If you need a routing switcher but aren't made of money, consider Axia, the Ethernet-based audio network. Yes, Ethernet. Axia is a true network. 

Place our audio adapter nodes next to your sources and destinations, then connect using standard Ethernet switches and Cat-6. Imagine the 

simplicity and power of Ethernet connecting any studio device to any other, any room to any other, any building to any other... you get the idea. 
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JENCO 

Scat? Studios, 

BALSYS 

Ail« is already nutrAing 

with some ,taral 

like Enco Symms. Scan 
Slade, Radio Svacont. 

'lab» lerbnology Gump. 

mid el. court,' Telos 

anti Quinn,. Cheek 
AxiaAudio.condparmers/ 

to find 

Scalable, flexible, reliable.., pick any three. 

An expensive proprietary router isn't practical for 

smaller facilities. In fact, it doesn't scale all that 

well for larger ones. Here's 

where an expandable 

network really shines. 

Connect eight Axia 8x8 Audio Nodes using 

Cat-6 cable and an Ethernet switch, and 

you've got a 64x64 routing switcher. And you 

can easily add more I/O whenever and 

wherever you need it. Build a 128x128 sys-

tem... or 1024x1024.., use a Gigabit fiber back-

bone and the sky's the limit. 

- 
111M. 

Put your preamps 

where your mics are. 

Most mainframe routers have no mic inputs, 

so you need to buy preamps. With Axia you get 

ultra-low-noise preamps with Phantom power. 

Put a node in each studio, right next to the mics, 

to keep mic cables nice and tight, then send 

multiple mic channels to the network on a single 

Cat-6 cable. And did we mention that each Mic 

Node has eight stereo line 

outputs for headphones? 

Nice bonus. 

With a little help from our friends. 

A networked audio system doesn't just 

replace a traditional router — it improves upon 

it. Already, companies in our industry are realiz-

ing the advantages of tightly integrated systems, 

and are making new products that reap those 

benefits. Working with our 

partners, Axia Audio is 

bringing new thinking and 

ideas to audio distribution, machine control, 

Program Associated Data (PAD), and even 

wiring convenience. 

Are you still using PC sound cards? 

Even the best sound cards are compromised 

by PC noise, inconvenient output connectors, 

poor headroom, and other 

gremlins. Instead, load the 

Axia IP-Audio Driver for 

Windows on your workstations and connect 

directly to the Axia audio network using their 

Ethernet ports. Not only will your PC productions 

sound fantastic, you'll eliminate sound cards and 

the hardware they usually feed (like router or 

console input modules). Just think of all the 

cash you'll save. 

Put your snake on a diet. 

Nobody loves cable snakes. 

Besides soldering a jillion connectors, just try 

finding the pair you want when there's a 

change to make. Axia Audio Nodes come 

in AES/EBU and balanced stereo analog 

flavors. Put a batch of Nodes on each end 

of a Cat-6 run, and BAM! a bi-directional 

multi-channel snake. Use media converters 

and a fiber link for extra-long 

runs between studios — 

or between buildings. 

Would you you like some control with that? 

There are plenty of ways to control your Axia 

network. For instance, you'll find built-in 

webservers on all Axia equipment for easy 

configuration via browser. PathfinderPC" 

software for Windows gives you central 

immiumma. 
....: • - 

• s-  • es.,e 

control of every audio path in 

your plant. Router Selector 

nodes allow quick local 

source selection, and intelligent studio control 

surfaces let talent easily access and mix any 

source in your networked facility. 
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ten
. "This sounds expensive:' Just the opposite, really. Axia saves money by eliminating distribution amps, line selectors, sound cards, 

patch bays, multi-pair cables, and tons of discrete wiring — not to mention the installation and maintenance time you'll recover. 

And those are just side benefits: our hardware is about half the cost of those big mainframe routers. That's right... half. 

Once you experience the benefits of networked audio, you will never want to go back. AxiaAudio.com for details. 

TELOS COMPANY 
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RF  
Guide by J.S. Sellmeyer, P.E. 

Improvements to Sample Loop 
Connector Assemblies 

Maintaining directional antennas depends upon 
having accurate data samples from the system. How-
ever, sometimes, it is the very tools and systems we 
depend upon that can create problems. Jack Sellmeyer 
shows one such potential issue, and how to improve 
the system. 

[McK1NNEY, Texas] Certain sample loop connec-
tor assemblies have been known to exhibit erratic loop 
current and/or phase indications after a few years in 
service. This article will discuss possible reasons for 
such instability and suggests a method of correcting 
the problems. 

FOCUSING ON THE SAMPLE LOOPS 
Current sampling loops are normally installed at or 

near the point of maximum current (the current loop) 
on a tower. For ninety degree or shorter towers, the 
current loop is at or near the bottom of the tower. The 
loop is normally installed approximately twenty to 
twenty-five feet above ground level for towers of this 
height to minimize the effects of currents flowing in 
the ground system. 

A Typical Sample Loop 

For taller towers, such as towers within the range of 
approximately 110 to 225 electrical degrees, the loop 
will normally be installed approximately ninety elec-
trical degrees (adjusted for the propagation velocity of 
the tower) below the top of the tower. 

For our purposes, we assume the problem of an 
erratic ratio or phase indication has been narrowed to 
one or more sample loops and that the sample lines 
themselves have been exonerated from the causes. 

Since the purpose of the sample loop is to extract 
a reliable and repeatable sample of the current flowing 
past the loop, the installation must be made impervi-
ous to any changes that can affect the accuracy of the 
sample. This statement also applies to the transmis-
sion line system that conducts the current sample to the 
antenna monitor. 

THE LOOP ASSEMBLY 
Figure I is a photo-

graph of a widely used 
sample loop connector 
assembly that is used to 
connect a sample line 
having a type N or UHF 
female connector to the 
physical sample loop as-
sembly. For brevity, the 
type N or UHF connector 
will be referred to as "the 
connector." 

It is assumed that the 
sample loop operates at 
tower potential; that is, 
the sample loop and the interconnecting transmission 
line on the tower are electrically bonded to the tower 
structure. This is normally the case except in certain 

a 

igure 1 — The original 
ample loop connector 
ssembly. 

instances where corners have been cut when using 
electrically short towers, with the loops installed very 
near the ground. In this case the sample loop and the 
interconnecting transmission line are physically insu-
lated from the tower structure. 

The sample loop connector assembly is normally 
installed at the bottom of the loop with the assembly 
mounted on the grounded side of the loop (the side 
facing the tower). The insulated center conductor is 
connected to the "hot" side of the loop through a short 
section of one-half inch silver-plated copper strap. 

The particular loop connector shown is a very well 
constructed unit based on a machined Teflon insulator 
assembly (the "spark plug") which houses a standard 
chassis mount connector and a short length of 6-32 
brass all-thread soldered to the connector assembly 
which protrudes through the top of the insulator. The 
copper strap is physically captured between two nuts. 
a pair of flat washers and a lock washer. The grounded 
side of the loop is attached to the outer conductor of the 
connector through four 4-40 machine screws. 

POTENTIAL TROUBLE AREAS 
Two principal problems arise with this type of 

arrangement. The first is the security and integrity of 
the center conductor; the second is the integrity over 
time of the ground return between the loop and the 
connector. 

The first problem is mostly mechanical in nature 
arising from the original installation or from trouble-
shooting efforts or repairs in the field. The connector 
was never designed to withstand abnormal axial forces 
on the center conductor nor was it designed to accom-
modate rotation of the center conductor. 

These situations arise when a tower rigger is 
entrusted to perform trouble shooting or diagnostic 
actions on the connector while it is installed on the 
tower. Riggers are trained to use (and are accustomed 
to using) tools very large in comparison to those used 
by technicians in radio stations and will frequently 
apply excessive torque to the nuts, which results in 
rotatation of the center conductor, or simply tighten 
the nuts until the center conductor is physically 
pulled out of the connector. 

The second problem results from the long-term 
effects of electrolysis and from making an electrical 
connection through a dielectric material without ap-
propriate hardware in the electrical path. The elec-
trolysis problem arises from the dissimilar metals used 
in the coaxial connector and the loop itself. The prob-
lem is aggravated by the presence of the Teflon insu-
lator in the mechanical path of the electrical ground 
return of the circuit. 

Over a period of time, the aluminum surface of the 
loop will oxidize and will cause a small amount of 
direct current to flow through the dissimilar metals, 
typically nickel plated brass for the connector, stain-
less steel for the 4-40 screws and nuts and aluminum 
for the loop. No matter how tight the 4-40 screws are 
when they are installed, they will eventually loosen 
due to cold flowing of the Teflon insulator. 

DISASSEMBLY AND CLEANING 
The solution to the problems is relatively simple, 

but the loop(s) must be brought to the ground for repair 
and modification. The modifications can be made in 

approximately one hour by a skilled craftsman, pro-
vided the required materials are on hand. 

Start by having the tower rigger mark the exact 
location and orientation of the loop with spray paint. 
This can be done by spraying a vertical stripe from 
about six inches above to six inches below the mount-
ing brackets, which attach the loop to the tower. This 
should be done on both sides of the brackets to assure 
proper re-installation of the loop following comple-
tion of repairs. 

Next, remove the connector assembly from the 
loop, being careful to avoid stressing the center con-
ductor. Use a pair of small needle nose pliers or a 
narrow open-end wrench and a nutdriver to remove 
hardware securing the copper strap to the center con-
ductor. Then remove the four 4-40 screws holding the 
assembly to the loop. Remove the nuts from the 
assembly and disassemble to connector assembly into 
its component parts as shown in Figure 2. 

Figure 2 - Disassembled components 
from the connector assembly. 

Carefully inspect the connector and the connec-
tion to the brass all-thread for physical and electrical 
integrity. If the center conductor is loose or the 
connection is broken, replace the connector with a 
new one. If both are in good condition, carefully 
clean both with acetone or another suitable cleaning 
agent to remove all vestiges of sealing putty, 
"Scotchkote" or other sealants, which may have been 
used to waterproof the installation. 

Figure 3 - Close up view of the connector. 

PREPARATION 
Install a l/4-inch by 1/2-inch 6-32 nickel or zinc 

plated round brass spacer on the center conductor and set 
the end of the spacer to a depth of 1.15 inches from the 
rear surface of the connector. Using a suitable jig to 
maintain exact vertical and horizontal alignment and a 
drill press, carefully drill out the four #4 holes to 0.255 
inches. This will provide sufficient clearance for the 
four spacers. Drill out the center hole to a depth of 1.15 
inch from the flat surface of the teflon insulator which 
mates with the rear surface of the connector. 

Carefully place the assembly shown in Figure 4 
into the center of the insulator until the spacer seats in 
the insulator. Carefully rotate the connector until the 
rear surface rests against the flat surface of the insula-
tor. Remove the connector assembly and place a drop 

(Continued on Page 18) 
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TT-1 
The tiny TOOLS TT-1 is more than just an ordinary telephone line coupler. The TT-
1 is a rack-able compact telephone line powered auto-answer and auto-disconnect 
hybrid. The TT-1 utilizes dual-hybrid transformers providing full duplex audio at a 
plain old coupler price. We provide a rear panel multi-turn hybrid NULL trimmer to 
allow the user to achieve 20 plus db separation figures. TT-1 features include: Front 
panel Line Seize button; call Drop button; Auto-Answer/TAP switch; Audio Mute 
switch; Off-Hook and Ring indicators. The rear panel is equipped with a RJ-11 jack 
for the telephone line and a second loop-thru RJ- 11 that may be configured to disconnect 
attached devices when the TT-1 goes off-hook. Screw terminals are provided for 
balanced send and caller audio; remote optically isolated seize and drop functions 
and one SPDT off-hook dry relay contacts. The TT-1 may be set on a desktop, mounted 
on a wall or up to four units mounted on the RA- 1, Rack-Able mounting shelf. 

r -gtertim-1 

The DTD-16 DTMF Tone Decoder 
The tiny TOOLS" DTD-16 is a full- featured DTMF 
tone/sequence decoder that is user programmable to decode 
up to six tone sequences or a single tone and assign it to any 
one of four relaysn twelve open collectors and/or the RS-232 
serial port. The relays/open collectors may be programmed to 
dose for the duration of tone, pulse immediately after completion 
of detection, latch/unlatch or exclusive operation. 

tin T OOLS TT-1 Telco Tool 
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The TT- 1 Telco Tool 

tiny TOOLs -DT 6 DlliF Tone Encoder 
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The DTE-16 DTMF Tone Encoder 
The tiny TOOLS'° DTE-16 is a feature rich DTMF tone/sequence 
encoder that is user programmable to encode up to 15 tone 
sequences or a single tone via any one of 16 contact closure inputs 
and/or the RS-232 serial port. Each input may be programmed to 
generate a tone for the duration of the closure or tone burst 
immediately on command. A passive mixing network is provided 
to mix both the program and encoder audio if required. 
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The VAD-2 
The tiny TOOLS' VAD-2 is a user programmable two-input 
multi-number voice/pager auto dialer with integrated stereo 
silence sensor, designed for dial out paging and/or voice 
message notification. Two SPST relays are included for remote 
control functions. 

More products added monthly. Be sure to check our web site frequently. 
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The DC-8 
The DC-8 Plus Dial-up Remote Control allows the user to control and monitor external devices 
from any touch-tone, telephone. The DC-8 Plus when called, will answer the phone line after a 
user programmable number of rings (up to 20), accept an access code (none to eight digits) and 
if valid, allow the control of six SPDT, two 2PDT relays and the monitoring of eight logic level 
status inputs. The DC-8 Plus is equipped with an adjustable audio hybrid, allowing the user to 
send and/or receive external audio, while controlling the unit 

The STI-11 
The STI It provides a hybrid interface between a single POTS line and a users PC COM port. The STI II 
is equippedwith a programmable serial port, allowing control and monitoring via the users PC application 
software. This product makes those remote call-in recordings a snap while eliminating the DTMF tones. 
Various LED's, relays, pulibuttons, dipswitches and serial port comprises the user interface to the STI II. 

The TS-6 Telephone 6 Six- Line Telephone Call Director 
The TeleSwitch Six call director offers a low cost solution to interfacing up to six telephones lines 
to almost any hybrid. The TeleSwitch Six is supplied with one Switch Console and Controller. The 
units are interconnected via CAT 5 cable. A total of four Switch Consoles may be attached to the 
controller. The TeleSwitch Six is a dual-boss device, meaning that calls can be answered on the 
telephone set, while calls are active on the hybrid. With TeleSwitch Six, lines can be answered, 
placed on hold (MOH audio- input), busied out and routed to a telephone set and/or hybrid. 
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The AVR-8 Voice Remote Control 
The AVR-8 is a voice remote control system that automatically reports 
changes detected on any of its eight status inputs to a remote telephone 
and/or pager. After speaking a greeting message that may identify the 
source of the caN, the AVR-8 then speaks a unique message for each 
status input. The user may customize each factory-recorded message. 
Additional features include; four SPDT control relays, balanted telco 
audio, access codes, eight phone numbers per input. 
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The DEC- 76 DEC- 16 
The DEC- 16 may be used as a dial-up; dial-out or direct connet t DTMF 
decoder. The DEC- 16 is capable of automatically calling out, answering 
calls or connecting to an ENC-16, DTMF encoder or other DTMF encoder 
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The ENC-16 
The ENC-16 may be used as a DTMF encoder, dial-up, dial-out or direct 
connect interface. It is capable of automatically calling and connecting to a 
DEC- 16 either on a dial-up telephone line or a direct wire connection. There 
are 16 input lines. Each input can be used to generate DTMF tone strings 
from 1 to 16 digits long. The ENC-16 can operate as a master or slave device. 
Set as a master it will it will automatically establish a connection to its slave 
encoder. If the connection is lost, it will re-establish contact automatically. 
Contact closures and/or its RS-232 serial port may control the ENC-16. 

BROADCAST 

tools 
The STA Ill Smart Telephone Autocoupler III 
The STA Ill provides the interface between telephone line and user equipment. The STA III provides a self-
null hybrid with balanced input and outputs. The STA Ill monitors the telephone line for CPC calling party 
control and long dial tone hang up signals, allowing use behind PBX telephone switches and POTS lines 

Ph: 360 854.9559 • Fax: 360.854.9479 
st.ipport@broadcasttools.com 
www.broadcasttools.com 
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of Locktite on the threads ofthe center conductor at the 
top of the spacer. Turn the spacer two turns counter 
clockwise to absorb the locktite, then turn the spacer 
two turns clockwise. 

Figure 4 - The modified connector and insulator. 

Next, tap each of the four holes in the connector 
with a 6-32 tap. Install four 6-32 x 3/8 inch stainless 
steel phillips pan head screws the connector mounting 
holes. 

On the interior side of the connector install four 
split lock washers and four 1/4-inch by 1/2-inch spac-
ers tapped for 6-32 hardware as shown in Figure 5. 

REASSEMBLY 
Now place a thin layer of silicon grease on the five 

spacers, then carefully reassemble the connector into 
the insulator. Place a thin layer of silicone grease on 
the top of the insulator and add a 1/8-inch by 1/4-inch 
neoprene "0" ring on the center conductor. 

The silicone grease 
is necessary to prevent 
moisture from entering 
the interior portion of 
the connector assembly. 
Place a number 6 flat 
washer and a number 6 
split lock washer on the 
center conductor. Install 
a 6-32 hex nut on the 
center conductor and 
carefully tighten it to 
slightly compress the "0" 
ring. Add a second 6-32 
hex nut and carefully 
tighten it against the first nut. 

Figure 5 - The connector 
with spacers in place. 

Figure 6 - The completed assembly. 

Apply a drop of Locktite to the center conductor 
and install a split lock washer and a 1/4-inch by 1/2-
inch 6-32 threaded brass spacer on the center conduc-
tor. Carefully tighten it while holding the hex nuts with 
a pair of small needle nose pliers. The finished assem-
bly should look like Figure 6. 

LOOP CLEANUP AND RE-INSTALLATION 
To get the loop ready, clean the top and bottom 

surfaces of the loop where the connector mounts to 
the frame. If necessary, drill out the four mounting 
holes to accommodate the 6-32 screws. 

Place a drop of Locktite on the tip of each of 
four 3/8-inch-long 6-32 phillips pan-head screws, 
add a split lock washer to each and install the 
connector on the loop frame. Securely tighten the 
screws. 

Connect the copper strap from the "hot" end of 
the loop to the brass spacer with another set of 6-
32 hardware. Add a drop of Locktite to the end of 
the screw and tighten it while holding the spacer in 
a pair of pliers to avoid stressing the inner conduc-
tor. 

The connector modifications are now complete 
and we are ready to have the rigger carefully rein-
stall the loop on the tower. The result should be a 
solid connection to the sample loop, and steady, 
consistent phase and ratio data. 

Once the system has been cleaned, inspected 
and reinstalled, it is very important to routinely log 
the phase and ratio readings from the antenna moni-
tor together with the prevailing weather conditions 
such as temperature, ground moisture and wind 
conditions. 

This data should be taken at least once per 
month along with the monitor point values. Such a 
log will enable the technician to accurately isolate 
and diagnose problems with the antenna system 
and its associated antenna monitoring system. 

President of Sellmeyer Engineering in McKinney, 
Texas, Jack Sellmeyer has designed, constructed and 
maintained many directional antennas over the years. 
Jack Sellmeyer can be contacted at his email address: 
jack@sellmeyerengineering.corn 
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Experience Exceptional Quality, 

Reliability and Service! 
Experience Armstrong Transmitter! 

Our single tube FM 
transmitters offer you 
exceptional quality and 
affordable prices. 

Built for the "real world" 
environment these RF 
workhorses offer long 
term reliability and 
features not found in 
any other single tube 
transmitter available. 

Like Fiber Optic PA 
arc detection, PA 
thermostatic protection 
Roll Out Power Supply, 
and Key Component 
temperature sensors 

Armstrong Transmitter brings you the best RF 
products, the best around the clock support and the best 
prices ....because you deserve nothing less! 

Ai& TRANSMITTER CORPORATION 
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web: www.armstrongtx.com ph:315-673-1269 
email: sales@armstrongtx.com fx:315-673-9972 
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AND RF SYSTEMS, INC 

HD Radio 
Interleaved 
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Visit web site for test report. 

Offering: High and Medium Level Combining, 
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Full 
Duplex by George Nicholas 

Have I Got a Deal for You! 

[CEDAR RAPIDS, Iowa] "Gather around, folks! I've 
got something to tell you! And, I've got something to sell 
you!" Interested? Read on ... 

Okay, let us dispense with the circus "Carney" act and 

dive right in to this month's Full Duplex. It is all about 
selling. After all, in our business, sales solves everything, 

right? 

ENGINEERING IS SELLING 
Well, mostly. After reading Jeffrey Gitomer's Little 

Red Book ofSelling,I was stunned by the parallels between 

successful sellers and engineers. 
See if you agree with me. Here are the 18.5 Secrets of 

Success, according to Mr. Gitomer, along with our com-
ments: 

I) Believe you can. A positive mental attitude is key to 
fixing something you have never fixed before. 

2) Create the environment. Surround yourself with 

family, friends and co-workers who support what you do. 
3) Have the right association. Related to #2, hang 

around with successful people — and stay away from 
poison people. 

4) Expose yourself to what is new. If you are not 

learning every day, your competition is. 
5) Plan for the day. It has been a while since we 

discussed "the plan." [Radio Guide - April 2003] How is 
yours coming along? Keep your daily plans (and goals) in 
front of you all day long. 

6) Become valuable. This where a lot of engineers get 

stuck. Do not be just the engineer, be the go-to or resource 
at your station. If your skills are not where they need to be, 
then exhibit a willingness to help others anyway. That is 
more valuable than you think! 

7) Have the answers your prospects and customers 
need. Substitute "prospects" with "managers" and "cus-
tomers" with "co-workers." Remember, you are an engi-
neer, which usually means nobody understands what you 
do. Do not provide facts — instead, provide answers! 

8) Recognize opportunity. This is another way of 

saying, be proactive. 
9) Take advantage qf opportunity. First, recognize it — 

sometimes it shows up disguised in the form of adversity! 
Then, act on it. 

10) Take responsibility. We all blame others to a 
degree. Blame is tied to success in reverse proportion. If 
you have made a mistake, accept the majority of the blame 
and move on. 

11) Take action. Nothing happens until you do some-
thing to make it happen. 

12) Make mistakes. Yep, that what I said. The best 
teacher is failure. But do not think of them as mistakes — 
think of them as learning experiences not to be repeated! 
(Exception to this rule: do NOT stick your hand in the 
transmitter; you may not get a second chance!) 

13) Willing to risk. Risk is not always dangerous! 
Rather, it should be the basis of your success. In other 
words, you will never reach your goals without going 

beyond your comfort level. 
14)Keep your eye on the prize. Post your goals and stay 

focused. The goals do not have to be engineering, either. 
Losing 20 pounds, spending more time with family and 
friends, even walking the dog more are just as important. 

15) Balance yourself Your physical, spiritual and 

emotional health are vital to your success. 
16 )Invest, don 't spend. The author suggests a 10-20% gap 

between earning and spending. Invest in yourself each month. 
17)Stick at it until you win. Many give up too soon. Do 

not quit on the 10 yard line. Your plan and commitment 
should see the plan through, no matter what. 

18) Develop and maintain a positive attitude. A positive 
attitude makes achieving success much easier and more fun. 

18.5) Ignore idiots and zealots. There are always 

people that will try to bring you down, because they have 
no options of their own. Avoid these people at all costs. 

THINK, THEN ACT 
Whether you do some, or all of the ideas above, I 

believe these are some great thought-starters. Thini( of 
some of the successful people you know, in any business, 
and I bet they practice most of these ideas. 

The other parallel between sales and engineering is, as 
engineers, we are always trying to "sell" ideas and proce-
dures to others at the station. For example, it may be trying 

to convince the GM or regional engineering manager you 
need a new console. 

People do not like to be sold, but they love to buy. As 
a seller, you have to package the product in a way that it is 
attractive to the buyer. Here is a true story that involves an 
engineer (me) about ten years ago. 

A GOOD DEAL 
I was contracting for a station, whose manager I did 

not consider "spendy." We often had discussions about 
small expenses, and frankly I was growing tired of the 

battle. Then one day he approached me about building a 
new station for him. I figured, "what the heck, I can put 
together a list of good equipment, and he probably won't 
go for it anyway. But it'll be a good lesson in doing a 

budget." 
To my surprise, he agreed with most, if not all, of 

my selections. I asked why he was so willing to spend 
money, when traditionally he would decline. His sur-
prising response: "George, I'm not as concerned about 
the cost as I am about the deal.' If you show me 1'm 

getting a good deal, I'll always take advantage of that. 
But if it's a bad deal, I'll walk away, no matter what the 
price." 

Too bad I did not know that two years before! And you 
can bet from then on I always provided details of how great 
the deal was for him. Since most managers come from 

sales, "the deal" really is important to them. Keep that in 
mind, as you sell them. 

George Nicholas specializes in technical and commu-
nications consulting throughout the US. If you have an 
idea to share, email him at: georgenicholas@csi.com 

NSCOM CORPORATION 
Serving the Broadcast Industry Since 1978 

Fine 

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

Used AM & FM Transmitters & New Equipment 

AM 

FM 

1 kW 1983 
1 kW 1986 
5 kW 1985 
5 kW 1982 
5 kW 1996 
50 kW 1985 

1.5 kW 1987 
3.5 kW 1986 
3.5 kW 1992 
5 kW 1982 
5 kW 1984 
6 kW 1995 
10 kW 1995 
10 kW 2001 
20 kW 1978 
20 kW 1991 
25 kW 1980 
25 kW 1982 
30 kW 1986 
50 kW 1982 

Harris MW1A Solid State 
Harris SX1A Solid State 
Continental 315R1 
Harris MW5A 
Harris Gates 5 Solid State 
Continental 317C2 

BE FM1.5A 
Harris FM 3.5K 
Harris HT3.5 
Harris FM 5K 
Continental 815A 
Henry 6000D 
BE FM 10B 
Henry 10,000D-95 
Collins 831G2 
Harris HT20 
CSI T-25-FA (amplifier only) 
Harris FM25K 
BE FM-30A 
Harris Combiner 
(w/auto exciter-transmitter switcher) 

Miscellaneous Equipment 

EXCITERS: 

Used Continental 802B 

*New* 20 watt Synthesized 

USED MISC. EQUIPMENT: 

BGW 85 Audio Amplifier 

Crown D-75 Audio Amplifier 

Denon 72OR Cassette Player 

Potomac Phase Monitor AM19, w/sampler. 

Potomac Phase Monitor 1901, Digital, 2-tower. 

Sola Voltage Regulator, 60 Hz 1 KVA s-phase 

Please go to our website for updated listings. 

Retuning and testing available — call for quote! 

800-441-8454 215-938-7304 Fax: 215-938-7361 
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6-channel UNcompressed Digital STL 
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REFLECTED 
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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 

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

• Major/Minor Alarms on both Transmitter and Receiver 

• 3.125 kHz Step Size 

I I a lINE 
Phone: (+ 1)408-943-9323 

FAX: (+ 1)408-432-9218 
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FM Coverage in the IBOC Era 
As the rollout of digital transmitters cominues, moje 

and more stations are beginning to find IBOC signals on 

their doorstep. Here, Barry McLarnon begins an analysis 
qfwhat sorts ofeffects both AM and FM stations can expect 
to impact their digital and analog coverage. 

[OTTAWA, Ontario, Canada] In broadcasting, inter-
ference is dealt with by means of protection ratios. 

PROTECTION RATIOS 

Every station that is afforded protection under FCC 
Regulations has a protected contour (54 dBu for Class B, 

57 dBu for Class BI, and 60 dBu for all others), and it is 
along this imaginary line where limits are set on the field 
strengths that can be received from co-channel and adja-
cent channel stations. These limits are expressed in terms 

of D/U (Desired-to-Undesired) power ratios that, on a 
statistical basis, should nearly always be exceeded inside 
the protected contour. 

For the FM service in the USA, the prescribed D/U 
ratios for commercial stations are 20 dB for co-channel 
stations, 6 dB for first adjacents, and -40 dB for second and 
third adjacents. 

For non-commercial stations, the ratios are the same, 

except for second-adjacents, where the minimum D/U is -20 
dB instead of-40 dB. The ratios for non-commercial stations 

also apply to coordination with Canada and Mexico for all FM 
stations within a certain distance of the border. 

PROTECTION BY SPACING 

In practice ( since the FCC Rule changes in 1962), FM 

allocations for commercial stations are based upon a sim-

plified procedure that sets out minimum distances between 
stations for various classes and channel relationships. 

FCC Contour to Contour Map with Minimum Spacings Distance 

FCC Minimum Spacing 

Class A to C3 • 142 km 

Class A 

FCC Protected Contour • 60 dBu 

Distance to Contour 29 km 

Class C3 

FCC Interfering Contour - 40 dBu 

Distance to Contour 113 km 

29 km• 113 kin. 142 km 

Total , nnipor separation = 142 km 

• 
; • 

A Typical FM channel study showing spacing contours. 

Courtesy of V-Soft, www.v-soft.com 

The protection ratios normally become a factor only 
when "short-spaced" allocations are proposed, and an engi-

neering study must be done to show that the ratios will be 

respected. However, the minimum spacings were devel-
oped with these ratios in mind, so the ratios presumably are 
indicative of the maximum interference levels that most 
stations can expect at their protected contours (with some 

notable exceptions, as we shall mention later). 
Now we pose some questions: where did these numbers 

come from, and do they accomplish the goal of providing a 

known coverage area that is unimpaired by interference? 
And what happens when we throw IBOC ( In Band, On 

Channel) digital transmission into the mix? 

MODERN TRANSMISSION, 
OLDER STANDARDS 

The answer to the first question is quite simple. The D/U 

ratios were based upon the results of tests conducted by the 
FCC on FM broadcast receivers in 1947. The protection ratios 
that were based upon these studies were adopted in 1949. 

Prior to 1949, there were no Rules regarding protection from 
second and third adjacent channel stations. This led to a 

by Barry McLarnon, P.E. 

number of allocations before that time that continue to be 
problematic today. 

This is especially true in the case of super power and 
short-spaced facilities. 

On the other hand, the answers to the other two ques-
tions are anything but simple! In the nearly 60 years since 
these tests were done, broadcast technology has marched 
on, especially on the receiver side. 

In 1947, all FM receivers used vacuum tubes and LC 
filters, and were designed for fixed service and monophonic 
audio reproduction. It is unlikely that there was a great deal 

of variation in the characteristics of commercial receivers 
in 1947, but today, there is a huge range of quality and 
performance available. 

And if we could compare those 1947 models with a 
broad sampling of today's receivers, I have the uneasy 
feeling that those older receivers would fall into the upper 
end of the performance scale (for fixed monophonic recep-
tion). Obviously, one can build a better receiver with 
today's solid state technology, but it does not necessarily 

follow that all current receivers are better, especially with 
regard to dealing with interference. One thing should be 
clear: if you want to characterize the impact of interference 

on coverage in the FM band, the receiver used must be part 
of the equation. 

QUANTIFYING INTERFERENCE 

Interference is in the eye of the beholder, and different 
people will have differing levels of tolerance for various 
types of impairments to an audio program. With modern 
techniques for signal processing and compression, impair-

ments have become increasingly subtle, necessitating the 
use of well-designed subjective testing methods to assess 
their impact. 

Interference, however, is typically less than subtle, 
and it is possible to get a good handle on it by means of 
objective measurements. This involves measurement of 

the audio signal-to-noise ratio (SNR), and the standard 
method for conducting these tests is set out in ITU-R 
Recommendation 641. 

In order to provide a better correlation with subjective 
test results, the SNR measurement is done in a special way 
that more closely approximates the response of the human 
ear, called the Weighted Quasi-Peak (WQP) method. Un-
less otherwise specified, all references to SNR here will 

refer to WQP measurements. 
The test methodology is quite simple: the unimpaired 

SNR is measured, and then the interfering signal is intro-
duced at a low level, and increased in small steps until an 
impairment criterion is met. 

There are two possibilities for this criterion: If the initial 
SNR was 55 dB or more, then the criterion is met when the 
SNR drops to 50 dB. On the other hand, if the initial SNR 

was less than 55 dB, then the criterion is met when the SNR 
drops by 5 dB. In either case, the final result is the D/U ratio 

at which the criterion is met. 

REAL WORLD DATA 

The ITU-R procedure basically estimates the D/U ratio 
at the onset of interference, when the interference becomes 
noticeable to most listeners, but probably not greatly annoy-
ing. There is quite a bit of data available for FM receivers 

obtained by this procedure, when subjected to interference 
from co-channel and adjacent channel interference from 
FM signals. 

We have LPFM to thank for most of this data, as the 
debate over its merits sparked a flurry of FM receiver tests in 
1999. These tests revealed that a great many of today's FM 

receivers are not adequately protected by the allocation rules 
that were crafted nearly 60 years ago (and subsequently 

watered down in some respects). FM coverage has become a 
complex issue that is highly dependent on receiver perfor-

mance, and it is now becoming even more complex with the 
introduction of hybrid IBOC emissions to the band. 

In contrast to FM in general, when it comes to interfer-
ence from IBOC signals, we have only the test data from 

iBiquity to work with, and they did not use the ITU-R 
procedure in their tests. 

IBOC TEST DATA 

Instead, they set up interference situations at a number of 

fixed D/U ratios, and measured the resulting SNR. This is also 
a valid approach, and it can be quite revealing, providing that 

a suitable range and number of D/U ratios is selected. 
Subjective audio tests using panels of listeners were 

also conducted by iBiquity, and the results compared with 

the objective SNR measurements. The comparisons con-
firmed that there was generally good correlation between 
the two approaches. In particular, they defined the concept 

of a "tune-out threshold," where 50% of listeners would 
find the interference objectionable enough that they would 

stop listening to the desired station. It was found that this 
threshold corresponded to an SNR of about 30 dB. 

A major weakness of the iBiquity receiver test program 
is the small number of receivers actually tested. Tests were 

done on only four receivers: a Delphi OEM car receiver, a 
Pioneer aftenriarket car receiver, a Technics home "hi-fi" 
component receiver, and a Sony "boombox"-type portable. 
To make matters worse, the two car receivers were much 
the same in terms of performance, so there were effectively 
only three receivers tested. 

By way of comparison, consider the report on FM 
receiver interference tests produced by the FCC in connec-
tion with the LPFM debate (filed on MM Docket 99-25 in 
1999). That report disclosed test results for 21 receivers, 

and its concluding remarks included this statement: "Cau-

tion must be exercised in extending sweeping conclusions 
from the data to the general population of receivers due to 
the small sample size." 

If a sample size of 21 is small, then a sample size of 4 
can only be considered minuscule. How is it then, that a few 

years later this same FCC was willing to accept the assur-
ances of the NRSC that IBOC interference problems would 

be minimal, based on such a tiny sample? I leave that as a 
rhetorical question for the reader to ponder. 

Despite their obvious shortcomings, the iBiquity test 
results contain some useful findings. There is enough, at 
least, to provide a glimpse of how the FM band landscape 

will evolve as IBOC is deployed in increasing numbers. 

CO-CHANNEL INTERFERENCE 
You might think that all FM receivers would have 

similar susceptibility to co-channel interference, but this is 
not the case. 

A good source of data on this is the measurements 

performed on 28 receivers of various types, commissioned 

by the NAB in 1999. The tests were done at three different 
desired signal levels; we will focus on those done at the 

lowest level of -65 dBm, which roughly corresponds to the 
signal level received at a station's 60 dBu contour, if the 
receiving antenna is 1.5 m above the ground. 

Some of the low-end receivers performed very poorly at 

this signal level, but it is the best one for comparison with 
the results of the iBiquity tests, which were done with 
desired signal levels of either -62 dBm or -77 dBm. The co-
channel D/U ratio where interference became noticeable 

(by the ITU-R criterion) ranged from 9 dB to 46.5 dB, with 
a median value of 34 dB. 

For the majority of these receivers, interference at the 
FCC co-channel protection level of 20 dB D/U would thus 
be noticeable, and possibly quite annoying. In contrast to 

the FCC rules, the ITU-R guidelines for co-channel FM 

protection ratios are 36 dB and 45 dB for mono and stereo, 
respectively. This seems much more in keeping with actual 
receiver performance. 

IBOC OR IBAC 
Now, suppose we add IBOC to a co-channel interfering 

signal — will this make matters worse? As we all know by 

now, IBOC is really IBAC (adjacent channel), so the short 
answer is no. 

If we have a co-channel D/U ratio of 20 dB with the 

analog interfering signal, then the D/U with respect to each 
of its digital sidebands is 43 dB. Even the worst receivers 

are unlikely to have a problem with a first adjacent signal 
that is that far down. 

But there is one special case that we do have to take note of: 
digital sidebands on the desired station itself, if it runs IBOC. 

(Continued on Page 22) 
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L L Compared to what we were using 

before, Tieline GSM is better 
hands down. 

We're pleased with the 
performance and quality. 

We purchased the Tieline GSM 
system primarily for remotes and 
our morning show on the road. y 5 

- Randy Mullinax 
(Tyler Broadcasting, Oklahoma City) 

The Tieline GSM module slots into the Commander G3 or i-Mix G3 codec and works in all GSM 

coverage areas throughout the USA and in over 200 countries around the world. Insert your SIM card 

and you're ready to broadcast. 

You can even remote control your talent's audio input level from the studio during your broadcast. 

Contact Tieline to order your free demonstration today. 

800-780-4750 
wvvw.tieline.comirg 
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Continued From Page 20 

In this case, we have two first-adjacent interfering sig-
nals, each at a D/U ratio of 23 dB, and this ratio is the same, 
on average, throughout the station's coverage area (there will, 
however, be significant departures from this D/U in some 

locations, especially if separate antennas are used for the 
analog and digital transmitters). 

DEMOD PROBLEM 

Digital sidebands on the host station would not be a 
problem if it were not for a weakness in the design of the 
stereo demodulator used in many FM receivers. In these 

receivers, demodulation typically takes place in an IC 
containing a product detector that is driven by a 38 kHz 
square wave, which in turn comes from a digital PLL that 

is locked to the 19 kHz pilot tone. 
Since the reference signal is a square wave, the detector 

responds not only to the stereo information located around 
38 kHz, but also to any signals within the same range (± 15 
kHz) of odd multiples of 38 kHz, i.e., 114 kHz and 190 kHz. 
For example, a CW signal at 115 kHz from the FM carrier 
frequency can produce a 1 kHz tone in the demodulated 
stereo signal. 

This signal can be attenuated by IF filtering before it 
reaches the demodulator, but most receivers do not have 

much rejection that close to the tuned carrier frequency. 
Another option would be to switch to mono reception, 
but most receivers do not provide a means of doing that 
manually. 

Because of th i s problem, the designers of the hybrid FM 
IBOC system avoided the first region of susceptibility by 
locating the digital sidebands between 129 kHz and 198 
kHz from the carrier. This is a safe distance from 114 kHz, 

but it means the digital signals between 175 kHz and 198 

kHz from the carrier ( i.e., within 15 kHz of 190 kHz) will 
get translated into audio noise by the stereo demodulator. 

The level of the noise depends on the quality of the IF 
filtering in the receiver. 

REAL WORLD RESULTS 
In the iBiquity tests, the two car receivers turned out not 

to have susceptible demodulator designs, but the other two 

receivers did exhibit the problem. When the digital side-
bands were turned on, the SNR of the Sony receiver 
dropped a whopping 15.5 dB, to 35.4 dB. The SNR of the 
Technics receiver dropped 9.4 dB, to 49.2 dB. 

The SNR of the Sony unit gets uncomfortably close to 
the "tune-out" threshold, and the background hiss should be 

quite noticeable whenever it is not masked by music pro-
gramming. For both receivers, and others with similar 
designs, the effect of IBOC on the host station is to raise the 

noise floor significantly, and make the receiver more vul-
nerable to other impairments. 

Lower Digital Upper Digital 
Sideband Sideband 

r-- Main i Extended 

198.4 -129.4, 
-122.5 
-115.6 

-101 7 

o 

Frequency 
Offset kHz 

Extended = Main — 1 

129.4 199.4 

1 122.5 

115.5 

101 7 

Digital FM +/-200 kHz from assigned frequency. 

And guess what — it is going to get worse! The IBOC 
system specification includes several "extended hybrid" 

modes, which provide higher digital bit rates than the 
standard hybrid mode that is currently in use. This is done 
by adding new digital carriers below 129 kHz from the 
analog carrier, which is the region that is most problematic 
for receivers with susceptible demodulators. 

There are three extended modes that use progressively 
larger chunks of the spectrum in this region. The three 
modes provide data rates of 12.5, 25, and 50 kb/s, respec-
tively, in addition to the data rate of about 98 kb/s provided 
by the basic hybrid system. NPR has already begun lobby-

ing the FCC to permit the extended modes, which are seen 
as a means of carrying reading services and the like, 
currently carried by FM subcarrier systems. The attraction 
of a boost in data rate of up to 50% will no doubt prove to 
be irresistible to other broadcasters as well. 

NPR has done some measurements in which a compari-

son is made between the hybrid mode and one of the 
extended modes (the middle one of the three), in terms of 

the SNR of receivers tuned to the analog signal. None of the 
car or component receivers ( three of each were tested) 
showed any significant change, but the four portable receiv-
ers tested all showed some further degradation in SNR 

when the IBOC mode was changed to the extended mode. 

WHAT IT ALL MEANS 

The worst case was a Sony portable, whose SNR dropped 
by about 6 dB. Unfortunately, none of the receivers tested 
were the same models as those previously tested by iBiquity, 
and no results were provided for the SNR with IBOC turned 

off, so it is difficult to make a comparison with the earlier 
results (and to make it even more difficult, they failed to use 
the standard WQP method for measuring SNR). 

The bottom line, however, is clear: the extended hybrid 
mode will cause further degradation to the SNR of suscep-
tible receivers, and perhaps even push some of them over 
the edge into "tune-out" territory. 

With all this in mind, remember the digital sidebands 
from IBOC transmission will cross over into the adjacent 

channels, both first and second adjacent. What effect will 
digital transmitters have on their neighbors? We will ana-
lyze this together next month. 

Barry McLarnon (VE3JF) holds a BS in Physics and MS in 
Electrical Engineering. He is a consulting engineer specializing in 
communications systems engineering. Mr. McLarnon has authored 
more than thirty technical papers and conference presentations 
related to radio communications engineering. 
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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 

CONEX' SYSTEMSII III 
1602 Carolina St PO Box 1342 Bellingham WA 98227 
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Pick One! 

Small 
Mini-Mix 8A 

Medium 
PM 828 

Large 
PM 228 

Autogram Corporation 
800-327-6901 • Fax 972-423-6334 
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The Worst I've Ever Seen Radio Web Sites 

A periodic display of the good, 
the bad, and the hard to believe. 

In many places, spring has sprung. As the remains of winter fade away, 

and are replaced with growing green (and other colored) things, this is a 
good time to check the tower site for winter damage. 

Of course, there is a whole list of thi ngs that ought to be checked, from 

the fences to the ground system. And there are those leafy things that can 

grow rather quickly in places you would prefer they did not. 

Andy Soule shares this picture to remind us to do a thorough check, lest 

the guy wires and anchors ti nd themselves too close to the foliage. Without 

proper remediation, branch and root growth could lead to the loss of a tower. 

Remember, a well maintained tower site will prevent a lot of unpleas-

ant surprises. 

Superict Su) a.cic a.31PIOCILLet1 

TV-FM-AM Transmitters & Antennas 

FM Transmitters 
High Preformance Solid State 
Exciter and 500 watt Driver 
Power Levels to 30,000 watts 

Grounded Grid Models Feature 

• Ease of Installation 

• Fast Delivery 

• Motor Driven Tuning 

• Complete Front Panel Metering 

• Low Pass Filter 

• Soft Start Up 

• Cost Effective Pricing 

• Financing Available 

• LED Read out on front panel shows 

operating parameters 

Frequency Agile FM STL 
Transmitter and Receiver 

Both Transmitter and Receiver 

$3,500.00 

Broadband FM Antennas 

Circular polarization - DC grounded for 
lightning protection - mounts directly to 

tower leg - Power input 4,000 watts per bay 

Contact Benny Springer 800/695-7919 or Jimmie Joy nt 800/279-3326 

On-Line Resources for Broadcasters 
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www.radio-guide.com 

The official Radio Guide website. In-
formation on current and upcoming 
issues, with industry links to techni-
cal information. You can also order 
Radio Guide products using your 
credit card. Subscribe on-line. 
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See 0112101•14 

www.radio-classifieds.com 
Post your own used equipment ads. 
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www.oldradio.com 
The ultimate radio history web site. 

www.radiolists.net 

Subscribe to these lists: 

Broadcast List— for the exchange of 
info and opinions on broadcasting. 

Tech-Assist List — for help with im-
mediate technical problems. 

Alternate Frequency List — for ex-
tended discussions of topics of inter-
est to broadcasters. 

Welcome to RaMoltem net 
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Transmiter's4rom 10W to 35kW 
Digital / Analog STLs, Transtat 
Antennas, Filters & Combiners ' 

1 888 239 8462 - 
www.bext.com 
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HDM 
YOUR BUDG1-11 

HD NOW 

6•11 

816HD 
NO TOWER MODIFICATIONS 
NO IBOC ANTENNA 
NO LOSSY COMBINERS 
NO SECOND TRANSMITTER 
NO HVAC MODIFICATIONS 
NO DUMMY LOADS 
NO COMPLICATED INSTALL 

Continental Electronics has just made your upgrade path 
It is now possible to purchase for analog now and havE 

step up to HD Radio technology. All existing 811 

IRadio 
Pure Digital. Clear Radio. 



RAMf 

HD LATER 
816R "C" SERIES 
IBOC UPGRADEABLE 
TRUSTED DESIGN 
FIELD PROVEN RELIABILITY 
EFFICIENT OPERATION 
21.5 TO 38kW ANALOG TPO 
LOW OPERATING COST 
IBOC UPGRADEABLE 

o 180C much easier whether your plans are now or later. 
confidence that your investment will be valid when you 
;R-xC transmitters can be field upgraded for HD! 

CONTINENTAL ELECTRONICS CORPORATION 
DALLAS, TX 

800.733.5011 www.contelec.com 
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Line Sweeping 
Part 4: Selecting a Line Sweeper 

We continue our series on Line Sweeping with some 
helpful information on how to find and choose a line 

sweeper 
[LAKE WORTH, Florida] Today is the day. You 

realize you need to employ the services of a Line 
Sweeping diagnostic professional. Now that you have 

crossed that line of indecision, you are faced with the 
task of selecting the right person for the job. 

Sure, you can run to the factory of your choice 
(probably the manufacturer of your particular system, 
provided that you bought the entire thing from the same 

company) or you can go the third party route. There is 
merit in both choices. Let's talk about the pros and cons. 

LOCATING A LINE SWEEPER 

This is a terrifying and wondrous thing. If you have 
a monolithic system such as all Brand "D" antennae 

components and Brand "D" line as opposed to a Hatfield 
and McCoy set up, you can certainly call that provider. 

They should have a ready trained group ofpeople who 

either work directly for them in the plant and look at these 
things every day (and eat them for lunch and dinner), or 

they should employ predictably reliable independent con-
tractors that are just as familiar with the products that the 
manufacturer builds, but have the advantage of seeing the 

real world failures and successes. 
The advantages ofthe factory personnel are that many 

of the little nuances of the assembly and R&D issues are 
often tightly held and such information rarely gets circu-
lated out to the field. Little things like the understandings 

of manufacturing glitches, tuning or slugging of compo-
nents, assembly and re-assembly (which is important 
during a re-hab), test range behaviors and other esoteric 
issues are sometimes distant to the outsiders. 

The advantages of having outside contractors who 
are groomed and supported by a particular factory 
include the advantage of their having seen the products 
in actual use — including (fortunately or unfortunately) 

in their failure modes. The latter is a scenario that 

factory personnel rarely get to experience. In essence, 
there is no clear-cut reason to give your favorite 

factory a call. 
On the other hand, as the good book of knowledge 

says, you can call your "factory familiar and often 
relationship related" independent Line Sweeping pro-
fessional contractor. These independents are often well 
equipped with the latest and greatest test equipment 

because they like to present themselves and their abili-
ties as on a par with the factory folks. 

You have heard it said that the underdog has to be 
better than ordinary because the market requires this for 
recognition. Sure, it is true that in some cases the factory 
guy might literally get away with "antennacide" (no 
slander intended), while the independent is only as good 
as his last fix-it episode. While this may be an industry 

faux pas, it is human nature nonetheless. 

FACTORING THE CHOICE 
Like any other professional who yields to the term 

"practice," the Line Sweeper is a rare breed. Some 

climb, most do not. Some have an electronic back-
ground; others do not. 

Here are some random issues to think about. Is your 
candidate (not the company) an Amateur Radio Opera-

tor — and if so, what Class? Does he come from an 
electronic background? Is he familiar with grounding 
techniques? Has he met Marconi? Has he ever worked 
a solder sucker, manual or electric? Is he mechanical? 

by Gary Minker 

Is this a long-term career or his third retirement from 
the insurance business? How long has he been working 
with antennae or filters and transmission line? How 
many systems has he tuned up? How long has he been 
driving the piece of test apparatus that he brought? Does 
he keep referring to the manual and staring into the 
screen wondering what that little bump means? 

Does he understand the forensics of line and system 
failures? Is he able to determine from the forensic data 
if the chicken or the egg caused your fire? Is he familiar 
with rigging and lifting? Does he climb? Will he suit up 

and go up in the elevator? Is he afraid of heights or the 
dark? Does he work well with the tower crew (if you 

have or need one). 
I hope you get the picture here. Selecting the right 

guy is tough. lfyou are asking for factory assistance you 
should ask these questions and not accept the stock 
answer that "this is our guy, and you can just about take 
him or forget it." My first thought is to not just hang up 
quickly but run as fast as you can for the list of other 

competent folks in the business. 

THE RIGHT TOOLS 
While these are just the human aspect questions, you 

should also be asking what he uses to diagnose the deal 
with. Is it a big battery, capacitor and fast oscilloscope 

(for you olde timers), a bridge and tracking generator 

with separate TDR, or a smallish handheld device from 
a large Japanese manufacturer. 

Or does he bring a real piece oftest equipment called 
a Vector Network Analyzer. Yes sir, you have got to use 
the right words and ask the right questions or you are 

going to get whatever you are going to get. And it might 
not be pretty in the end 

WHAT IT WILL COST 
This is purely hearsay: I hear that the range of 

charges is a hodgepodge of costs, charges, percentages, 
burden fees, shipping and insurance numbers. 

Your charges may include some or all of these little 

numbers: Daily rates run from $800 to $ 1,500 per day. 
Some have travel or mobilization charges from $200 to 
$500 per day to go and come from the barn. 

Then sometimes there are extra per-man charges or 
add-ons of $300 to $700 per day. Expenses are often 
billed at the cost plus 15 to 20 percent. There is 
sometimes a Per Diem cost per guy. Shipping of test 
equipment is extra and sometimes there are insurance 

charges. And do not even think of what it takes to work 
out of country or off shore. 

All work should include at least two copies of the 

work in a printed or electronic report. The report should 
include graphical print outs and a letter from your guy as 

to what went down and why it happened that way, along 

with a blessing ofgood health and long life—at least until 
he hits the door. 

As I have said before, your Line Sweeper is the 
wedding photographer. He takes the pretty pictures and 
then the food fight starts. 

GETTING GOOD DATA AND REPORT 
One hopes that after the grilling and inquisition of 

the selection, your Line Sweeper will arrive and his 
performance will give you the confidence in his presen-
tation that you desire. 

It is important that he has a positive interaction with 
you and his dialog is tempered to your speed and level 

of understanding. 

You deserve a satisfying experience. It is not a 

good sign if the answers to your questions do not 

make sense to you. It is equally a bad sign if, when 

problems arise, the sweeper is back to reading the 
manual of operations for the test apparatus or the 

source of a good many strange sounds begin emanat-
ing from the guy. 

When your report arrives, the first thing to do is 
to check it carefully to make sure it is neat and 

orderly. Is it really your system and data? (Yes, I 
have seen that one!). Is there sufficient data in the 
printouts and in the letter to allow a subsequent Line 

Sweeper (or heaven forbid, the same guy) to come 
back and perform your testing again a year later? 

Every report should include graphical data. Tabular 
data or endless columns of numbers are for the really 
retentive and do not give a good picture of the Return 

Loss of the system. 
In all cases the printed graphs should be in Return 

Loss/dB, Time/Frequency Domain, and VSWR. In 
some cases you might be able to wangle a Smith or 

Polar chart from your Sweeper, too. 
I know all of this sounds a bit like selecting your 

family physician, but in some respects, it really is the 
same thing. You need to develop a relationship that 
you are comfortable with and — unfortunately be-

cause people change — you need to be wary of future 

problems even with the same guy. 

HOW GOOD IS GOOD? 
When you analyze the data, the Line Sweeper 

should be able to help you put it all in the proper 

perspective so that you can use the data confidently. 
You need to be able to trust his judgment as to what 

is acceptable and what is not acceptable. 
For example, in analyzing the VSWR report, the 

acceptable numbers can vary from FM to TV, but the 
answer is 1.05:1 is a wonderful number. Where 

VSWR comes into play, you have to remember that 
a 25-watt soldering iron in the right place will cause 

some significant damage if left to play long enough. 
Take care, though. There is a wide range of 

opinions out there from the old school to the new, and 
in discrepancies from the analog theories to digital. 

Here is some conventional wisdom from which 

you should draw a conclusion. Listen carefully, and 
question any statement you do not understand. Some 
very misleading things can be "tossed" at you. "Sure, 
anything that radiates 98% of the RF is great." 
"VSWR is not important in analog." "VSWR is not 

important in digital." 
Why then, did SCSI cabling require a terminator 

for the end of line? Why then, did Lan/ThinNet 
require that neat little 50 Ohm precision termination 
at the end of the line? Why do the PCS industry 
construction specs require the 1.8 GHz systems to 
have an aggregate return loss of greater than 24dB 
and connector values in Time Domain of 30 dB or 

better? 
Are you confused yet? Weigh all the answers and 

ask more questions. You will be glad that you did. 

Owner of Radio Works R. F. Consulting in Lake 
Worth, FL, Gary Minkel- has analyzed hundreds of 

transmission systems. He can be contacted at 
gary@radioworksrfconsulting.corn 

liailltain your RF FreqUenCY 
Cool-Amp Silver Plating Powder: 

-Increase Conductivity! 
-Minimize Power Loss from Oxidation! 
-Silver Plates Copper Brass or Bronze! 

Fe,e 
Ph:503-624-6426 Fax 503-6436 

www.cool-amp.com email: sales@cool-amp.com 

COOL-AMP C-4..die 
COMPANY 
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Omnia 6EXi The Ultimate Upgrade. 

A lelos Company 

OngaaAudio.com 

Select and moray proceeng presets here 

Omnia-6 is the standard by which all other processors are measured. In the 

last few years, thousands of leading stations in the wold's top markets have 

upgraded to Omnia. In fact, Omnia-6 has been so successful that some 

competitors have just given up; others are mere shadows ot their former selves. 

So why do broadcasters love Omnia-6? The sound. The clean, pure, 

crystal-clear sound (bone-shakingly loud, if you want) that's become the choice 

of # 1- rated stations in New York, Los Angeles, Tokyo, Paris, London, Rome, 

Sydney and Beijing. Tne other guys tried to match its winni -ig sound... and 

failed. So they've settled instead for trying to copy its innovative features. 

Features that Omnia pioneered — like dual, simultaneous processing paths for 

HD RadioT" and conventional FM. The world's only non-aliasing digital clipping 

system, with composite clipping for the ultimate in competitive loudness. The 

high-precision Multi- Band Look-Ahead Limiter (invented by Omnia) for perfect 

HD Radio processing. The six-band limiter for conventional FM, with adjustable 

crossovers for surgically-precise control over your signature sound. An inte-

grated DorroughTM Loudness Meter. And of cou-se, the groundbreak'ng 96 kHz, 

24- bit platform that delivers full 20 kHz bandwidth for HD Radio broadcasts. 

Always innovating 

Which is why the new Omnia-6-EXi makes perlect sense. With integral 

HD Radio Diversity Delay that helps digital broadcasters eliminate analog 

connections to tne HO exciter, ensuring indepenoent analog and digital program 

streams. And the exclusive new LoIMD Clipper that actually suppresses 

intermodulation distortion to deliver audio that's cleaner, clearer and more 

detailed than ever — no matter how aggressive your processing. ( If you already 

own an Omnia-6, don't worry — there's a low-cost upgrade to give your proces-

sor full-fledged Omnia-6EXi power.) 

A lot of muscle? You bet. No wonder the competition is running scared. 
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by Dave Maxson 

Using the Proper Warning Signs 

[MEDFORD. Alassachusettsj "Lighten up, David, 

it's just a sign!" I get looks that seem to say this when I talk 

about RF safety signs. 

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

After all, many people feel a safety sign is no different 
than a bumper sticker or a post- it on your cubicle wall. But 

it is not; it is very different. As an employer and a producer 
of RF energy, your company has an obligation to provide 
for worker and public safety in a structured manner. 

KNOWING THE DANGERS 

RF exposure fits in the Occupational Safety and Health 

Administration (OSHA)'s workplace hazard rubric just 
like any other risk. There is an expectation that a company 

will have a program to manage these hazards. There should 
be a written company policy; workers should be trained; 
and information should be presented in a uniform way. 

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

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

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

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

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

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

some others. 
The Message Panel has three pieces of information, 

where applicable: I) the nature of the hazard (e.g. high 
levels of RF energy), 2) the consequence of the hazard ( e.g. 

shock or burns) and 3) means to avoid injury (e.g. stay 
away, shut off power) 

The Safety Symbol is any standard symbol used to 

illustrate a hazard. We tend to deal with two: RF energy, 
which we tend to associate with thermal exposure; and 
electrocution, which we associate with contact current, 

shocks or burns. 

LAYERED ENVELOPES 

I have created a concept I call Maxson's Envelope 
Method. I f you think of your facility as containing layers of 
spaces progressing from the most hazardous (the inner-

most envelope) to the least ( outermost envelope) you can 

determine how to sign it. 
AM towers make good examples. A person can be-

come the path to ground for very nasty amounts of energy 

at the base of an AM tower. 

I fthere is a risk ofelectrocution at the base, mark it with 
Danger. The same applies for points of contact in the 

tuning unit or doghouse — exposed feed lines, tuning units 
and RF relays can be dangerous in ANSI terms. They all 
should have Danger signs. 

DANGER 
HIGH LEVEL RADIO 

FREQUENCY ENERGY AREA 

NO TRESPASSING 

PEL I GROSO 
AREA DE ENERGIA 

DE RADIOFRECUENCIA 

A ALTO NIVEL 

PROHIBIDO EL PASO 

This sign has all three components, and 
repeats the "danger" warning in Spanish. 

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

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

NON-LETHAL HAZARD AREAS 

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

opportunity for serious or lethal injury. Or there may be 

locations at an AM site that are off limits to the public or 
workers, without risk of serious injury. Here, we would 
utilize the Caution sign. 

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

The way I interpret it is that there is no official point at 

which you are "slightly" injured by RF. However there are 
the familiar regulatory thresholds that the government says 

you should not cross — general public/uncontrolled expo-

sure limits and occupational/controlled exposure limits. 

Do you get injured crossing into non-compliant RF expo-
sure fields? Usually not. But since you have to keep the public 

away from certain power densities and you have to keep 
workers away from certain higher power densities, it makes 
sense that these boundaries be respected with Caution signs. 

PUBLIC SAFETY 

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

places from which the public should stay away. If so, mark the 
envelope (fence, door, etc.) with a public safety Caution sign. 

If, inside that envelope, if there is an area that exceeds 
— or can exceed — occupational exposure limits, create an 

envelope for that area and mark it with an occupational 

Caution sign. 

CAUTION 
HIGH LEVEL 

RADIO FREQUENCY ENERGY AREA 

NO TRESPASSING 
Similar Message and Symbol as the previ-
ous sign. but the Signal Word and color 
match a " Caution" condition. 

Since this is an occupational threshold for trained 

personnel, it does not have to be a"positive envelope" such 

as a locked fence, door, or cage. It can be a passive 
envelope that consists of a rope or floor markings, and the 

Caution sign. 
In some cases, it may be sufficient to post a Notice sign, 

which is informational and is not announcing a specific 
hazardous location, say on the door of the shack. 

If routine or emergency repairs at a transmitter site 
could produce a temporary hazardous condition, such as an 
open live cabinet being serviced, or exposed conductors, 

then it is wise to identify a positive envelope inside which 
general public cannot go without an escort, whether it be 

a transmitter room or the entire shack. 
Mark such an envelope with a public Caution sign. 

ENHANCED SAFETY ZONES 

Just to be sure, Caution, Warning or Danger areas that 
are temporary in nature still could be permanently marked 
and placed. For instance, even if your cabinet is inter-
locked, you might want to stick a Warning on the outside 

and a Danger on the inside in anticipation of a failed 
interlock or bleeder resistor, or of servicing conditions that 

expose normally secured spaces. 
It generally makes sense to mark any tower for occupa-

tional exposure (Caution) at the climbing point, because 

the worker then is notified in advance that there are 
exposure issues to prepare for by consulting the site policy 
and/or site manager/attendant. 

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

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

has specifications for the proper letter size. For example, a 
message with one-inch lettering is assumed to be visible at 

300 inches (25 feet). The Signal Word must be two inches 
high to be officially visible at that distance. 

Of course, this leads to the natural question of "how 
many signs do we need to install'? Simplistically, each 

50-foot length of fence ought to be satisfied with a single 

sign with the lettering sizes just mentioned. ( In certain 
areas, it might be advisable to augment this with signs in 

another, locally prevalent language.) Nevertheless, it is 
always wise to consider local regulations to reduce the 
potential liability 

David Maxson. CBRE. is the Managing Partner for 
Broadcast Signal Lab and RFSigns.com in Medford, Mas-

sachusetts. A member qfthe MCC, he can be contacted at 
dmaxsoneroadcastsignallab.coin 
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How to outwit, out-maneuver and out-perform your competition. 

What Solutions Are You Looking For? 
"Our radio program is syndicated nationally and 
were on seven days a week, which means we 
needed a system that was not only stable but 
also flexible. I feel like I've seen everything in 
the wortd of music and radio hut never 
worked with a system that's more creative than 
Prophet's NexGen. The only mistake you can 

make with this system is not using it." 
John Tesh 
The TeshMedia Group 

Work Smart! Buy Prophet. 

Every Automation Company says they do Voice 
•Tracking, WANcasting, Satellite Feeds, the basics. 

ut, does everyone support: bi HD Radio (High Definition) 

SRS (Secondary Program Service) 

PAD (Program Associated Data) 

RDS/Datacasting 

bi Digital Logging 

1/ Audio over IP (e.g. RTSP) 

Streaming/Content nsertion 

Sure we know automation, but our expertise just starts there. 
When you ask the right questions, do you 
get the right answers? 
It takes more than technology to build a station. It requires individuals wim a 
common vision, working as a team. Tie strength cf any team rests not only in its 
people, but in the companies they work with. That's why our focus is on me strong 

relationships we build with our clients. Our expert team of 
deve'opers and engineers go beyond the basics to help you 

desigr the perfect broadcast solution for your station, wheber 
you're looking for customized broadcast software, turnkey 
systems or modular sofiware options. We even make it easy 
for yon to research and buy at YOUR convenience, with our 

One Stop Online Shcp! 

PROPHET SYSTEMS 
inlovation 

1-877 -774 -1010 

www.pr3phetsys.com 

Yesterday's traditions, today's technology, tomorrow's innovations. Technology doesn't have to be complicated. 

LARCUI 
We hear you. Loud and dear. 

LOOK TO LARCAN FOR TRULY MADE 
TO MEASURE FM SOLUTIONS 
Designed with a difference to ensure the highest cuality audio performance - 

LARCAN offers a superior range of solid-state FM solutions from 25w to 5kIN. 

Customer driven and purpose designed for optimum performance - we bring 

you the ultimate in FM broadcast technology from ' start to service'. 

We hear you. Loud and clear. 

25w FM Translator 
FMT-25 

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

www.lafcan.com Emait sales@larcan.com 

Custom Fit Features: 

• Superior Audio Performance 

• Modular Design 

• Wideband Operation 

• Automatic Tuning (front-end) 

• High Selectivity 

• Fully Synthesized (Tx and Rx) 

• Internal FCC Code Key Module 

• Compact 1RU Design 
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Field  

SCA Wristwatches 
[LOS ANGELES, California I It is quite possible some 

of you are wearing a watch that displays news, sports, 
stocks, weather, messages, and more. 

Microsoft introduced this service as MSN Direct about 
a year ago in the top 100 markets covering most of the U.S. 
and Canadian population. Since I was one of the six 
installers, I would like to tell you about the project, and 

explain the equipment that may be in a rack at your station. 

TWO SEPARATE ATTEMPTS 
First, a little history to clear up any possible confusion. 

Seiko offered a somewhat similar service in a few markets 

in the late 1990s using SCA transmission to watches. 
Miniature technology was not so good at the time and it 
required a number of stations to serve each market. 

Coverage was not great, mainly because of the receiv-
ers in the watches. Burt Weiner and I serviced the 17 
stations here in Southern California. The Seiko service was 
turned off at the end of 1999. 

Fortunately, much better technology was available to 
Microsoft. It was designed by Larry Karr at SCA Data 
Systems in Santa Monica. Basically, the system consists of 
a digital signal at 10% injection in the 67 kHz SCA channel 
combined with a scanning FM/SCA receiver in the watch, 
which locks onto any station carrying the MSN signal. 

The equipment at each station connects with Redmond, 
WA. Conservative coverage maps and other information 
can be seen at http://direct.msn.com. Outdoors, I often 
found good coverage at up to twice the distances shown. 
The watches have the antenna in the wristband, a closed 
and reasonably resonant loop when worn on the arm. 

SYSTEM PLANNING 
Microsoft wisely hired Greg Jones ofJComm Wireless 

in Aurora. Ontario as installation project chief. Greg is an 
incredible planner, organizer, and a coordinator with whom 
it was a pleasure to work. 

My territory stretched from Wisconsin to Tennessee, 
South Carolina, and Maine, and most states inside that 
square, although there was overlap with other installers. 
Microsoft also had sent some of their people out to do a few 
of the early ones. I understood that Greg Jones as well as 
most of the other installers had worked for CUE Paging at 
one time. CUE had leased many 57 kHz SCAs around the 
country so some station engineers met certain installers for 
a second time. 

There were several phases to the installation, which 
included VSAT or Frame Relay to Redmond, SCA Genera-
tors, and later, Monitors. As often happens with such 
projects, not everything could happen in the best sequential 
order so there were some return visits necessary. The whole 
project extended from Spring 2003 into Winter 2004. There 
were remarkably few actual problems, however, and most 
installs went smoothly and continued to operate well. 

DUAL PATHWAYS 
Redundancy was high on Microsoft's list, so typically 

two stations per market were used, with one fed by VSAT 
and the other by Frame Relay. Those installs were con-
tracted to others. There were many stations owned by large 
groups, and i f they had their own WAN, the Microsoft data 
was injected into it and a PIX was used to interface at 
individual stations. That kept the proprietary data of the 
station and MSN separate. 

At each station, we installed an SCA Data Systems SCA 
generator and a monitor created by ADOT, a company I had 
not heard of previously. We connected them through a small 

Ethernet switch to the VSAT, Frame Relay, or PIX. The 
generator and monitor were each 1 RU and the VSAT or 
Frame Relay boxes were about 2 RU using the other gear as 
a shelf, so space requirements were minimal. 

By Lyle Henry 

The SCA generators typically feed both main and 
backup exciters so we generally included a composite DA 
to split and adjust the level of the SCA signal. The monitors 
were usually able to pick up a clean enough signal off the 
air with a tiny antenna. 

A Typical Installation 

Each of us installers also had a beta watch with 
some neat stuff inside including an RF spectrum ana-
lyzer and a scope, which could display the data constel-
lation, show approximate injection, and data quality/ 
errors. This item always attracted interest and conver-
sation! 

To set injection, I used my set of four Belar digital 
monitors which included a tunable front end, Stereo Moni-
tor, SCA Monitor, and The Wizard. An RF sample was 
usually taken from the transmission line. A directional 
coupler was used when a Bird or similar line section was 
in place. 

HELPING OUT THE LOCAL STATION 
I also had my HP spectrum analyzer along to look for 

any problems in the baseband and to show the engineers 
what our signal looked like since most did not have a 
spectrum analyzer available. 

One station had an exciter that was oscillating at a 
supersonic frequency and creating trash. At another it was 
obvious that the composite STL signal was too weak. This 
was evidenced by a high noise floor; very noticeable in the 
upper baseband. The engineers were glad to know about 
these issues. 

Spectrum display of the MSN signal. 

The Microsoft digital SCA signal is quite flat topped 
and straight sided when viewed on a spectrum analyzer. It 
is about 17 kHz wide and does not overlap with the RDS 
or 92 kHz SCA spectrum. It is centered at a derived 
frequency just above 67.5 kHz. 

LOOKING AT THE SIGNAL 

Digital signals usually have a peak value which is 
somewhat higher than their RMS depending on the 
modulation scheme and how tight the filters are. This can 
be called the crest factor. For this system, it is 3 dB. Such 

peaks contain little energy. The FCC defines a peak as 10 

cycles of a 10 kHz sine wave. This is 1 millisecond. And 
it appears that one can have up to five such peaks within 
5 milliseconds. 

Traditional modulation monitors react much quicker 
than that. Eric Small brought out the first modulation 
monitor to take advantage of the FCC definition. It is 
the famous Modulation Sciences ModMinder. The Belar 
Wizard is capable of similar performance, although 
they may arrive at the result in a somewhat different 

manner. 
The process is called peak weighting and should be 

employed so that the whispy, low energy peaks of a 
digital SCA are ignored. Some other short duration 
modulation peaks may be ignored as well, permitting 
higher total modulation. To be conservative, I made my 
measurements with 9 cycle peak weighting, although the 
monitors permit up to 45 cycle weighting. This still 
provides a 5 cycle margin in FCC terms, depending on 

how one reads the Rules. 

ne, monsw.. 

Measuring the SCA Signal 

Probably everyone reading this knows that the total 
modulation can be increased by 1/2 of the SCA injec-
tion up to a total of 110%. For a 10% SCA, this means 
a total of 105% and turning down the main channel by 
5%. But using The Wizard with weighting engaged, I 
found that probably half of the stations were able to add 
the Microsoft SCA without turning down the main 
channel program at all, and a couple where it could be 
turned up! 

Being a small guy, I chose to drive my car to all the 
venues rather than take planes, deal with bulky equipment 
cases and rental cars. Since the work was not continuous 
throughout the install period, I decided to base at mom and 
dad's place near Green Bay, WI. 

FAMILY BENEFIT 
Now this was not exactly the wayward son moving 

back home since they were both in their 90's, had moved 
to an assisted living facility nearby, and were glad to have 
someone look after the house. So 1 got to see them for at 
least one meal every day, visit, play games, bring them 
back to their home a few times (always rather sad), take 
them to see friends or just go out for a drive. It also gave me 
a chance to see some old high school friends and visit my 
first radio station, WDOR in Sturgeon Bay, WI where I 
lived for 11 years. 

The entire project was fun and exciting — even when 
experiencing 35 below zero temperatures in Burlington, 
VT (amazingly, my California car started the next morn-
ing!). But what was really special was meeting the great 
engineers at all the stations Microsoft had arranged to use. 

While I hope I properly thanked each one at the time, 
and some were able to do lunch with me, the main thing 
was how kind, helpful, and courteous they were. 
I know some engineers were not initially happy 

about adding a subcarrier to their signal, but it had been 
arranged by higher management. So there were the old 
worries about annoying birdies in the main channel, 
particularly under multipath conditions. However, I 
think everyone was pleased by the non-effect of the 
digital SCA. 1 certainly could never tell that it was there, 
as I listened to the stations for many miles before and 
after installation. 

Based in Los Angeles. Lyle Hemy specializes in SCA 
issues. The Radio Doctor can he contacted at: 
lylehemy@fastmailfin 
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AM Antenna Solutions 
Components to Complete RF Systems 

Tunipole TM Folded Unipole System 

3400 Tupper Drive • Greenville, NC 27834 • 252.757.0279 
FAX 252.752.9155 • 1.800.522.4464 • e-mail: lbatech@lbagroup.com 

LBA Technology, Inc. is your proven 
supplier of innovative, digital ready, 
AM antenna systems. Our products 
include tuning units, phasing systems, 

multiplexers, folded unipoles and 
components for every power level. 
Turn key services available. 

Used by hundreds of broadcasters in 
the US and worldwide for over 40 years. 

Call us for your next project. Quotes 

provided promptly and without obligation. 

Reach farther - sound better! 

LBA Technology, Inc. 

www.lbagroup.com 

Filter Designer 
Alan Plummer - 
just one of our 

employee-owners 
dedicated to 

innovation and 
on-time delivery. 
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Radio War 
Stories by Bob Seaberg 

Raising 480 Feet of Tower — in 15 Minutes! 

[WHEATON, Illinois] It was September 1963, and 
the engineering project in front of us in Pifo, Equador 
was to erect an antenna array for short-wave transmis-

sion in 9 and II MHz bands. 
The engineering design called for four towers to be 

erected supporting eight "lazy H" dipole arrays. ( Four of 
these arrays would be the driven element and the other 
four serving as reflectors.) 

HCJB engineering had heard of a unique method 

used by the U.S.Army for quickly erecting a 100' tower 
by pulling down a smaller tower. This had some merit 

for quickly raising a tower but it did mean that one 
wound up with halfa tower on the ground. Not a problem 
as there was always a need for additional tower sections 
at that time. 

But wait — there was a problem! The second tower 
was to be located 30 feet away and guy wires would not 
allow this method to be used for the second tower. 

Would it be reasonable to erect two 240-foot towers at 
the same time? 

TESTING THE CONCEPT 

Engineering stress studies indicated it looked fea-
sible so we constructed a twelve-foot model to see what 
sort of problems, like pull-up points, stress on tower, 

guy wire location during the actual pull-up, etc., might 
be anticipated. 

Since HCJB is a missionary facility, prayer seeking 
Divine Guidance is always a top priority. The directive 
seemed to be "go for it" and construction was begun. 

Getting ready for the erection. The shorter towers 
are vertical, the 240 foot sticks are laying on the 
ground. (The author is just left of the left tower.) 

A unique part of this tower erection method is the 
"L" shaped base, which is attached to the 120' pull-down 
tower. It swivels on temporary ground mounted "hinges," 
positioning the taper base of the permanent 240' tower 
inches above the bolts imbedded in the concrete base. 

The process of pulling the towers up is under way. 

Jacking down the tower and securing it with washers 
and nuts was the next step. Tower alignment and guy-

wire-tensioning adjustments were made and finally, 
after a second inspection check, the pull-up and restraint 

cables were removed. 

sr, 

,t4 

Almost there. The leverage from the smaller 
towers helps pull the 240 foot towers into place. 

EASY DOES IT! 
Need I say that very careful attention must be given 

to the guy-wires as the tower is erected? We used a four-
wheel-drive truck as the pull-up mechanism and a pick-
up truck loaded with stone for the restraint mechanism 

as the tower approached its vertical position. 
Our Ecuadorian crew did a great job of paying 

attention to instructions. No major problems, no one 
hurt, and a unique engineering feat accomplished. 

Gracias a Dios! 

REPEAT PERFORMANCE 
Two weeks later the process was repeated as the 

engineering crew erected the other two towers for the 
actual radiating or reflector antenna elements supported 
by the four towers. 

The towers are up and in place! 

Ready for Programming 

Using rather large relays located in a "bird house," 
the system was able to transfer power to the selected 
driven elements. Directional gain to Europe or the South 
Pacific was thus obtained. 

If memory serves me correctly, one antenna change-
over time was I 1:30 PM (EST) when it became dawn 
over Europe and a dark path to the South Pacific target 
area existed. 

STILL GONG STRONG 
Thankfully. icing conditions are not a consideration 

at this equatorial location, which allows for consider-
ably lighter tower and antenna construction require-
ments. 

This antenna array, placed in service in October 
1963, is still in use 42 years later. It is located in the 

Andean Mountains near Quito Ecuador at an elevation 
of 8,500 feet. 

Bob Seaberg is a veteran radio and television engi-
neer with over 60 yeam experience in the US and South 
American broadcasting. His email contact is 

seaberg gjuno.coin 
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RF Specialtiet) 
Group 

No doubt you've noticed the Products in Focus section in 

this issue of Radio Guide. Look over the list of products 
featured and then call the nearest RF Specialties office for 

more information and ask for our everyday low prices. 

For over 20 years, radio and TV broadcasters have 

depended on the RF Specialties Group to provide all of 

their equipment needs. From towers to name brand FM and 

TV antennas to a full line of transmission lines, and yes, 

we have AM and FM transmitters from low power up to 

50 kw in digital and analog. 

Now you can purchase your audio needs from the 

microphone to the console and everything in between. 

"I didn't know you guys sold that!" 

Many think of us as only the "RF Guys." The RF Specialties 

Group Members wear many hats. With over 

300 product lines, you'll discover how easy it is to 

make one call for all your equipment needs. 

No wonder we say.... 

RF Is Good for You! 
Visa and Mastercard are welcome. 

Offices Independently Owned and Operated. 

www.rfspec.com 

19.A Mukilteo. WA 
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/ Vancouver, WA 

/ 

kAi•  Las Vegas, NV — 

Santa Barbara. CA 

Phillipmes 

t 
Amarillo, TX 

Ft Worth, TX 

Kansas City, MO 

Monroeville. PA 

e2,)94 Southampton. PA 
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, • Ebensburg, PA 

Crestview, FL 

Sam Lane  Santa Barbara, CA  1-800-346-6434 

Bill Newbrough  Las Vegas, NV  1-888-737-7321 

Bob Trimble  Vancouver, WA  1-800-735-7051 

Walt Lowery  Mukilteo, WA  1-425-210-9196 

Don Jones  Amarillo, TX  1-800-537-1801 

Wray Reed Ft Worth, TX  1-888-839-7373 

Chris Kreger & John Sims .. Kansas City, MO  1-800-467-7373 

Rick Funk  Richmond, IN  1-888-966-1990 

Ed Young  Monroeville, PA  1-866-412-7373 

Dave Edmiston  Ebensburg, PA  1-866-736-3736 

Harry Larkin  Southampton, PA  1-888-260-9298 

Bill Hoisington  Crestview, FL  1-800-476-8943 

Ed Edmiston  RF Specialties of Asia .+63-2-412-4327 
(Manila, Phillipines) 
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r,..installing a new Kintronic Wide-Band 
DirecWonal Antenna System, Gary Ellingson said: 

"Military specifications, craftsmanship, 
conservative design, precision, geometrically 
balanced; these are just a few terms I would 
use to describe phasing equipment from 
Kintronic Laboratories. 

With Kintronic on your DA team, a succes nd 
maintainable system is a realistic goal." 

441111111b 

Gary L. Ellingson, CPBE 
Director of Engineering 

Northwestern College Radio 
KNWC-AM/Sioux Falls, SD 

423.878.3141 fax 423.878.4224 Email: ktl@kintronic.com weimww.kintronic.com 
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Studio 
by Mark Shander 

The Auxiliary Production Room 

[PHOENIX, .-iri:ona] Depending upon en‘ ironment, 

users, budget and (of course) product-related issues like 
quality and performance, most of us have our favorite 

microphone brands and configurations, as well as our 
favorite microphone/processor combinations. 

With so many variables and personal biases affecting 
the selection process, it is often hard to be objective 
when selecting microphones for a particular need. To 

make this more fun, consider the situation many of us run 
into quite frequently. 

THE TASK 
You are at a small-to-medium-sized station in a me-

dium-sized market, with a modest budget. Your station 
needs an additional production room configured to off-load 
the demands on the primary production studio. 

In this scenario, the proposed solution is based on a pre-
approved budget. Nevertheless, you are asked to find a way 
to reduce the equipment costs. (One might legitimately 
wonder why it is called a "pre-approved budget" if you are 
always being asked to reduce equipment costs when sub-
mitting proposals that fall within budget guidelines.) 

The new production room was formerly the jock lounge. 
Some of the couches and tables in the room are being kept; 
you are to add only what is needed to record spots in there. 

PROD ROOM OR LOUNGE? 
Now this scenario really hits home! You are not creat-

ing an auxiliary production room, you are adding produc-
tion capability to the jock lounge — a noise and acoustical 
disaster. Obviously, management feels this project is not 
really important —just throw some equipment together and 
make it work. 

One of my first concerns in a scenario such as this used 
to be soundproofing — how to make the room as quiet and 
sound-dampened as possible. Nowadays, my first concern 

relates to the finished product: do the recordings need to be 
networked? How does the finished product get to other 
digital solutions in the station? What is the workflow like 
for this solution, and can I shave some steps off somewhere? 

In this scenario, the jock lounge has a few aging P3/600 

computers in it used by the jocks for prepping material, 
Internet access and recreation. For safety, this group of 
computers is isolated from others on the stations network 

with a switch. 
As noted, management is more concerned with hard-

ware cost than time efficiency. It is very important to know 
how success is measured at a facility. While business cases 
showing ROI in terms of workflow efficiency and time 
savings typically make sense on Wall Street, the fact is that 
in the trenches, those rules do not always apply. In this 
scenario, we are stuck using the P3/600s, whether they rob 
the station of time or not, because a new computer is not in 

the budget. 

REAL WORLD BUDGET 

The real budget available turns out to be $ 1,000. But 
you remember this is not really an important project, and 
you are just supposed to throw some equipment together to 
make it work. 

Besides, it is not so bad; this is an auxiliary production 

studio, and it is going to be used mostly for spot production. 
With shorter program material to work with, even a slow 
computer should not tie someone up too long. Some simple 
acoustic treatment may be sufficient. 

After steaming offthe gook on the keyboards so you can 
type on them once again, you decide to leave one of the three 
computers for prep. Two are all you will need to add some 
efficiency to a scenario that would normally be very slow 
and tedious. 

Lacking a fast computer, the next best thing is to add a 
KVM (Keyboard/Video/Mouse) switch to the pair you are 
going to use for production. This will let you use a single 
mouse, a single keyboard and a single monitor to control 
two computers. 

One particular manufacturer has a solution that can be 
acquired for about $40. To switch between one computer 
and the other, you hit <SCROLL LOCK> twice. Since the 

computers are networked, they can share directories and 
you can access the saine stored file from either computer. 

MICROPHONE SELECTION 

Since the microphone you really want to use costs 
more than $ 150, you are forced to use something you plan 
to eventually upgrade. While you are tempted to go to 
Radio Shack and pick up a Karaoke microphone shaped 
like a daisy from a children's toy to illustrate your point, 
a more useful choice might be a Sennheiser e835; it streets 

as low as $ 100. 
Ideally, a microphone preamp and processor, a nice 

higher-end sound card and maybe even a digital connection 

between the pre-amp and the computer would be nice. 
Realistically, you settle for a balanced-to-unbalanced con-

nection between the microphone and the analog input for 
the existing sound card. Some sound cards are built into the 

motherboard, and electrical noise can be high. However, 
other sound cards (and even motherboard-embedded solu-

tions) are very acceptable. 
There is a wide range of cost-effective editing software 

for PCs; make sure you have a current version of whatever 

you are using on both computers. Use one for the micro-
phone input, the other for FTP or SSH clients or a CD-RW 
unit to transfer files. That way, one computer handles 
transportation and delivery while the other is handling the 
recording and processing for production. 

In the end, for very little money, you have taken two 
aging computers and integrated them into an efficient, 
powerful multi-tasking production tool that any good spot 
producer would have no trouble using to whip out spots 

(even some award-winners) when the primary facility is not 
available. Getting fried chicken out of your new production 
keyboards (or grease offthe microphone capsule) is a whole 
nother column. 

Mark Shander has been inmIred in studios from small 
to large, in radio. TV and the Internet. He can be contacted 
at mark@) .shander.com 

PHASE TEK INC. 
QualitY 

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. 

1)ependable 

RELIABLE & DEPENDABLE 

RF COMPONENTS & PARTS 

Variable & Fixed Inductors 
Variable & Fixed Vacuum Capacitors 
Fixed 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 
VVebsite: www.phasetekinc.com 

Custom Phasing Systems 

Customnu ture 
Ma  
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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(Ste, 

Manufacturers 
of the 

Gila-Stat 
Lightning 
Prevention 
System 

nott ltd 
3801/4001 La Plata Hwy 

Farmington, NM 87401 

Design and Manufacture of 
Folded Unipole Antennas 

Structure Detuning Systems 

Design and Manufacture of 
Lightning Prevention Systems 
ROHN Towers & Accessories 

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

Website: www.nottltd.com 
Email: judyngnottltd.com 

Over 40 Years 
Broadcasting 
Experience 

Digital and Analog Transmitter Audio 

Switching Solutions, Analog to I BOC! 

• 
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The AES-302 Digital Audio Switcher/DA/D to A Converter 

e 
r -I 

(t tit 

The CDS-300 Composite Audio Switcher/DA 

€11 
bdi 

e 
COS-302  

The CDS-302 Automatic Composite Audio Snitcher/DA 

e 

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 SIL or stereo generator? Use either 
the CDS-300 or 302 to switch and distribute your baseband audio 
signals. Select one of the optional modules for the CDS series and 
convert your analog signal path into an AES digital output suitable 
for digital exciters and IBOO implementations. Visit our web site 
and download complete information about these problem solver 
products. 

Broadcast Devices, Inc. 
Tel. (914) 737-5032 Fax. C314) 736-6916 

VVebsite: www.Broadcas'.-Devices.com 
bdi 

AboutVoxProPC 
VoxPro PC software provides fast digital recording 
and editing of voice and phone recordings on PC's 
with Windows 2000 or XP Pro. VoxPro PC 
software uses a computer keyboard or an optional 
control panel (shown above) to execute its easy to 
learn features. 

Features 
• Faster than ever deleting, copying and moving files. 

• Adjust gain on caller or talent in one or two tracks. 

• Compatible with virtually all sound cards. 

• Imports- exports all popt&sr formats including MP3. 

• Fully re-sizable screen from minimal to full 
screen. 

• Reverb, Echo, Chorus, Flanger, Tempo & Rate 
change and more. 

Many more features at www.audionlabs.com 

True,EasyNetwork 
Move multiple files from user to user or room 
to room. Create files and instantaneously 
share them with other selected workstations 
Access on-air files fromanother studio when 
you're off the air using your existing, station 
network. 

"I can't tell you how excited our people are 
over the new features in 3.3. I am always 
busting my butt on getting levels right on 
our callers. The Adjust 1ffilume feature 
makes every caller sound great. 

Mark Borchert, CE, Triad, Fargo, ND 

System Requirements: Pentium 3 or 4 or 
AMD Athlon (750MHz or better), 2K or XP Pro, 
256 MB RAM CD-ROM, 20GB hard drive, 
serial or USB port for control panel, USB or 
parallel port for hardware key 

VoxPro PC is available at most broadcast 
distributors. For more information go to 
www audionlabs coin or call us at 

206 842 5202 x203 

Model MBC-1 Message Board Controller 

• converts status inputs to LED display data 

• 15 prioritized logic-level signaling inputs 

• momentary or maintained signal inputs 

• fully programmable colar display with graphics 

• pre-programmed "starter messages 

• multiple displays from one controller 

Model ACU-1 Audio Control Unit 

• 8 input by 1 output stereo audio switcher 

• 8 momentary or maintained output relays 

• 16 logic-level status inputs 

• silence sensing with adjustable sensitivity 

• optional temperature sensing capability 

• computer controlled via -multidrop" RS-232 

Model CAS-1 Coo/Air Switcher 

• eliminates delay from studio headphone monitor 

• immediate warning on air signal failure 

• adjustable EQ and compression of monitor audio 

• air signal is not altered in any way 

• balanced audio input and output 

• optional rack mountavailable 

Model TAS-1 Telephone Announcement System 

• digital mErisage storage--no moving parts 

• variable Jutgoing message format 

• inactive or defedive telephone line indicator 

• resettabe incoming call counter 

• temperature delivery in Fahrenheit or Celous 

• battery backed AC synchronized clock 

« sine Systems„ 615.228.3500 
www.sinesystems.com 
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Tool   
Guide 

From the Radio Guide Tool Box 

• 

Cable Testers 

Cable Testers for Less Than $90 

from Broadcast Supply Worldwide ( BSVV) 

WHIRLWIND — Tester 
This versatile cable tester checks many varieties of 

audio cables. It tests most 
cable combinations of 
XLR, 1/4" or RCA Phono 
plugs for shorts, opens, 
and polarity reverse. The 
hands-free design allows 
manipulation ofthe cable to locate intermittents. An On/ 
Off switch is provided, with an LED to indicate suffi-
cient testing power. Belt clip included. 

ART — CableCOP 

The CableCOP features a full selection of standard 
pro audio connectors for testing all such cables. LEDs 
on the CableCOP link its various 
connector terminals and will only 
illuminate when the connected 
'cable' completes a circuit. As a 
result, you are able to tell, at a 
glance, which cables need to be 
repaired. 

An LED may also fail to illuminate if a 3-conduc-
tor cable has been wired out-of-phase. As an ex-
ample: if the Tip of one 1/4" TRS plug on a ( bal-
anced) patch cable were soldered to the same cable 
conductor as the Ring or Sleeve of the other 1/4" inch 
TRS plug. 

BEHRINGER — CT100 

This durable tester accepts 
phone ( 1/4", 1/8", TT), 
RCA and MIDI. The 
LED display shows 
which input pin is con-
nected to which output 
pin. Separate shield and 
phantom power LEDs 
indicate proper shield 
connection and phantom power presence. The CT1 00 

requires insertion of only one plug and indicates shorts 
and opens, as well a continuity check. A test tone 
generator ( 1 kHz and 440 Hz) is also included. Priced 
low enough to have several at the studio. 

XLR, mono and TRS 

EBTECH — Swizzarmy 
With a comprehensive connec-

tion set that includes XLR, 1/4, 
RCA, 1/8, TT and MIDI connec-
tors, the Swizz Army can be used 
to tell the exact wiring ofany cable 
or adaptor. The device clearly shows 
continuity, opens and shorts, even 
intermittent shorts! It also features 
test tone generation, phantom power detect and grounded 
XLR shield detect. Runs on two AA batteries. 

• 

OUT 

HOSA — CBT277 

The CBT-277 cable tester by Hosa is a high-quality 
junction box with connections for Neutrik Speakon, 

XLR, 1/4-inch phone, 
RCA, and dual banana, 
along with a comprehen-
sive set of buttons and 
LED indicators that not 

only tell you if a cable is 
wired incorrectly, but 
will actually differenti-
ate between shorts, ground faults and phase mis-wir-
ings. This is truly an indispensable tool for the audio 
professional. 

TEST-UM— TP300 
The TP300 Resi-Tester by Test-Urn is the first iden-

tifier and verification tester designed exclusively for all 
the wiring environments found in Home 
Networking and Home Automation. 
CATV, telephone systems, audio cable, 
security/alarm wiring, and network ca-
bling can all be tested and located using 
the Resi-Tester and optional room iden-
tifier sets. Multiple input ports and in-
cluded adapter cables mean any wire can 
be attached and tested! 

The Resi-Tester displays cabling results using a 
large easy to read LCD with clear concise information 
showing all the faults connected with the various cable 
types. It warns of voltage on lines and shows a Pass or 
Fail message after each test. It also inclueds a built-in 
tone generator. 

Find these testers, and others at: 

BSW 
800-426-8434 • www.bswusa.com 

LACK 
Digital Audio Logger, Monitor, and Alert System 

• Compliance 

• Verification 

• Talent Monitor 

• Market Analysis 

• Virtual Mic Skimmer 

• Virtual Timed Skimmer 

• Virtual Radio Player 

• Off Air Alert & Response 

4,1* 
Pristine Systems' New BLACKBOX...THE standard for audio logging! 
To learn more about how BLACKBOX con benefit your station(s), call 1-800-795-7234 or email sales@pristinesys.com, www.pristinesys.com 

• Dead Air Alert & Response 

• Podcost Recorder 

• Time Shift Recorder 

• Repeat Broadcast Recorder 

• Web Browser Access to Files 

• Up to 16 Stereo or 32 Mono Channels 

• Supports most Windows Sound Cards 

• Extended Support for Audio Science tuner cards 

• more... 
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NEXUS 
Lower Prices • Better Quality • After Sale Service 

NBE-20 — 20 Watt Exciter — $949.00 

• Broadband amplifier. 

• All exciters are FCC Certified. 

• Easy to service, multi-module stages. 

• Frequency-agile, programmable on front. 

• Large heat sink and fan-forced air cooling. 

• Power output trim pot is located on the front. 

• Modules inexpensively replaced or repaired at our factory. 

• Frequency easily set in 10 kHz increments by two front buttons. 

NBE-250 

250 Watt Exciter 

$1,999.00 

NBA-500 — 500 Watt RF Amp NBA-1000 — 1000 Watt RF Amp 

$3,949.00 $5,949.00 

• NEXUS offers a full line of solid state FM amplifiers up to 2kW. 

• Solid-state MOSFET units with the same features as the exciters. 

• VSWR protection and automatic fold back of the power. 

• Power and reflected readings on the LCD front panel. 

• Remote control and RS232 control through a DB9 RS232 port. 
• All units feature a very effective low pass filter in the final stage. 

www.NexusBroadcast.com 
(800) 219-7461 or (214) 329-4888 

\ I 

PROGRAM DELIVERY 
COSTING TOO MUCH? 
NEED TO DISTRIBUTE YOUR PROGRAMMING BEYOND S'IL? 

Space Time from '695 per Month 

Reaching All 48 States with Your Network Programming 

Complete Uplink Facilities for ' 19,995 

Receive Sites for '2,500 

Leasing Available 

24 Hour Emergency Backup Services Including ISDN 

Satellite Lynx 
"Connect with the Lynx" 

888-SAT-LYNX 

sales@satellitelynx.com 

Satellite Ivirix, 1.1.0 • .205 River Read • Walden, N1' 12556 

Rectifier Problems? 
We Have The 
Solution. 

HVCA 
872B 

 We Have CA Rectifiers 
No matter what transmitter you own, we can provide quality 
rectifiers from stock. We have a reliable, 
cost-effective solution to meet the 
requirements of most AM and FM 
transmitters built since the 1950s at 
prices better than the manufacturers'. 

Offfrbleir 
SERIES RECTIFIER 

IS VIRTUALLY 
"ONE SIZE FITS 

ALL." FOR 
SINGLE PHASE 
TRANSMITTERS 
LESS THAN 

15 KILOWATTS 
TO THREE-PHASE 
TRANSMITTERS 

UP TO 
35 KILOWATTS, 
WE HAVE A 

QUICK, EXPERT 
SOLUTION. 

Upgrades Available 

wwwiectifiers.com I 800-649-6370 

ttee.2anct cAtoducts.J'ne. 
Rebuilder of Quality Tubes .E3ince 1940. 

75412 Highway 25» Covington, LA 70435 - U.S.A. 
800-624-7626 • 985-893-1243 

Fax: 985-892-7323 • www.freeland-inc.com 
Email: keelanct inc.com@freeland-inc.com 

LOOKING TO CUT YOUR BUDGET? 

LET US HELP REDUCE YOUR 

ENGINEERING COSTS WITH REBUILT TUBER. 

WE OFFER A GREAT WARRANTY, QUICK 

SERVICE, AND A MONEY SAVING PRICE! 

We also buy used tubes.. 

Recycle those unwanted duds for $$$ CASH $$$ 

  We are a third generation, 
  American owned and operated company, 

rebuilding quality tubes since 1940. 

Freeland Products, Inc. 
75412 Highway 25 • Covington, LA 70435 

14300-624-7626 • 985-893-1243 • freeland-inc.comatreeiand-inc.com 

Take THE COST OF YOUR NEXT 

10% Off qEBUILT TRANSMITTER TUBE. 
This original coupon must accompany 

the used tube when sending it in 
for rebuilding, for discount to apply. 

This coupon .rs only valid fcr one rebuilt tube. 
COUPON COPIES ARE NOT VALID 
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Survival 
By Rich Wood 

Henny Penny 
(Adjusted for Inflation) 

We can hear the voices saying -It's too late! Satellite 
radio (or WiFi or podcasts or ce//casts,) is going to kill off 
terrestrial radio!" Rich Wood is here to remind us there is 
le yet in Broadcasting. 

[EASTHAMPTON. Massachusetts] The air is heavy. 
While Los Angeles is used to it because of the weight ofthe air, 
the rest of the nation is suffering from unusual falling skies. 

Maybe not the entire population, but it seems to be 
infecting the radio industry and those in close contact. 
"Radio is dead." The prediction comes from the highest 
realms of current and former broadcasters at industry gath-
erings where very bad food is served. 

WOE IS US! 
Even worse, groupies give us mere weeks 

to survive before some awesome new tech-
nology wipes traditional broadcasting from 
the face of the earth. All this makes me feel 
like a kid again with my collection of Me-
chanics Ilhatrated, convinced we would colo-
nize the universe by the time I reached 18, a 
mere few years ago. 

Now, just moments in cosmic time since 
the satellite services launched their spaceballs 
to wipe us out, we hear they will be obsolete, 
and I BOC will suffer the fate of a snowball in 
the Netherworld. 

We are being psychologically suckered 
by people with competing agendas. The para-
noid among us believe the government wants 
our spectrum. Computer geeks see the world 
cobbled together with 300-foot WiFi signals 
delivering awesome quantities of audio and 
video data on top of gaming that requires top-
of-the-line Cray computer-like capacity. 
Telcos salivate over bringing us that same 
data at per-minute rates. 

LUDDITES R US 
At the risk of being labeled a Luddite 

(inaccurate because I use all these technolo-
gies) I believe traditional radio has a long and 
prosperous life ahead, with or without I BOC/ 
IBAC/DRM ( ... fill in any missing scheme). 
Wall Street seems to agree; a recent business 
magazine report predicted radio will con-
tinue to throw off huge amounts of cash for 
some time to come. 
I see solutions in search of problems — 

solutions not ready for prime time but rushed 
to market. I recently moved 14 miles only to 
find myself in a pocket of inoperative 
whizbang technology. I had to change my 
cellular provider because of a five-mile null. 
My new cable system is lucky to deliver local 
analog, let alone HDTV. Off-air HDTV re-
quires yoga dexterity to position the antenna. 

So far, the only absolutely reliable tech-
nology is good old-fashioned radio. 

HYPE-ER INFLATION 
We create hype as a product; showbiz is, 

by nature, an exaggeration of life. Very few 
of us suffer the way soap opera characters do, 
yet we find ourselves glued to the inflated 
drama that makes it more interesting than the 
lives we live. Or, it allows us to sigh in relief 
that someone else has it worse. 

However, that hyped drama loses not 
only its creative credibility but its entertain-
ment value when the hype overwhelms any 
vestige of reality. 

The core of radio is healthy. Yes, frac-
tionalization caused by new technologies is 
nipping at our heels. However, the huge lead 
broadcasting has provides time to map out 
realistic strategies to remain an important 
service for that vast majority of the world's 

population with more compelling things to do than focus on 
constantly changing predictions of impending doom. 

Early adopters are convinced the new technologies they 
embrace will sweep the nation once word gets out. In most 
cases the population responds with a collective yawn and 
goes back to what they find familiar. 

In recent decades only a couple of technologies have 
actually revolutionized their industries. CDs and DVDs, in 
cosmic time, caused quick and dramatic changes in how we 
entertain ourselves. CD and DVD players are almost as 
common as TV sets in most homes — but not as common as 
radios. Those are everywhere in every imaginable configu-
ration, and their portability lets them work virtually any-
where they find a signal. 

HYPER EFFICIENT 
I doubt anyone can argue that broadcasting is not one of 

the most efficient ways of disseminating information and 
entertainment. Adding listeners puts no additional load on 
the transmitter. Only the power company works harder as a 

station's ratings increase. Each of the non-broadcast tech-
nologies adds loads and additional costs to the provider. 

The latest prediction is cell phones will be the Swiss 
Army Knives of communication and entertainment. A 
nation suffering from carpal thumb syndrome. headaches 
and eyestrain is sure to follow. 

Even more serious will be the lack of batteries powerful 
enough to let us get through more than a couple ofhours before 
we need a couple of hours to recharge. History has shown that 
devices intended to be all things to all people generally fail 
because of the compromises that have to be made. 

The bottom line is technology is not a zero sum game. 
Neither is entertainment. To butcher Mark Twain: the 
reports of radio's death are greatly exaggerated. We have 
our weaknesses, based mostly on Wall Street demands for 
profit at any price. However, our strengths far outweigh 
them. We need to fight the doomsayers and prevail. 

With over jinir decades of experience ranging from local 
stations to network operations. Rich Wood watches the industry 
from Rich Wood Multimedia headquarters in Western MA. Contact 
Rich at: richwoodgpohox.com 

Broadcast Electronics, Inc. • 4100 North 24th Street, Quincy, Illinois 62305-3606 U.S.A. 
Telephone: + I (217) 224-9600 • Fax: + I (217) 224-9607 • E- Mail: bdcast@bdcast.corn 
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Design » Build » Installation 

Ram Brcadcast Systems builds studios or 

most of North Arrelica's major networks, 
group stations, and news organizations. 

Ram offers comprehensive studio design, 
fabrication, systems integration, and 
components. Put Ram's 35 years of 
experience to work for you: 

• Studio Design 8 Fabrication 
• Pre-Wired Systems 
• Broadcast Furniture 
• Switchers 
• Metering 
• Amplifiers 
• Wire 8- Cable 
• Racks 
• Accessories 

Used Equipment 
And More! 

RErnate Proacicast 5ofution5 

RAM Broadcast Systems 

www.ramsyscom.com 

800.779.7575 

I Ir tait 

F•GIVIAINIc Input n actemet 

417- :71Z u, 

AmpfifiEd Mic/Line to Telephon€ IntErfacE 

D Outputs & Inputs for telephone handset, cellular Oche 

or balanced line level at Lp to + 10dBm. 

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

High quality, user-switchable,, internal limiter 

prevents clipping. 

D External power input with silent, auto-switching 

battery backup. 

D. Individual gain controls for send, receive and 

headphones levels. 

CiicuitWerkes. J'c. - 2805 NW 6th Street, Gainesville. Florida 32609. USA. 352-335-6555 

DR In 

• 

Unattencird Elroadcasts with thr OR-10 

f> The DR-10 is a Dial-Up remote control with balanced, telephone 
audio input Si output that can control many autornatio -. systems 
or your audio console for unattended remote broadcasts. 

D Our Silence.TM option removes control tones front the audio path. 

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

TF.ITap PockFt-517-Fd Manual Telephonr C-,upler 

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

D Send or receive telephone audio. 

D. Compact size & low cos*: makes the TelTap a great addition to 
your remote kit for main or backup capabilities. 

Discover more online at 

wvvwcircuitwerices,corn 
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Model CRW-S Weather Receiver 

Model CMR Digital Antenna Monitor 

Email: info@owleng.com 

GORMAN-REDLICH 
257 W. Union Street, Athens, OH 45701 

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

3 0 k 

Gee  

eti,etity,,i155 

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. 

• Six audio inputs. 

• 2 minutes stored audio. 

• All operations via keypad. 

EAS1 Encoder-Decoder 

EAS1 Decoder 

EA S1-CG Encoder Decoder with built-in character generator. 

*Optional DTMF interface available. 

EAS1 Encoder-Decoder 

Model CMR Digital 
Antenna Monitor 

• Remote Controllable 

• True ratio readings. 

• Phase sign automatic, no extra 

operation. 

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

Consultant 
Guide 

Consulting Communications Engineers 

EMC Test Lab 
• FCC Applications 

• Frequency Searches and Cistrdination 

• AM-FM-CATV-ITES-LI'TV 

• EMC Tel Lab - FCC and European ilECt 

OWL ENGINEERING, INC. 

651-784-7445 Fax: 651-784-7541 

5844 Hamline Ave. N., Shoreview, MN 55126 Member AFCCE 

Nlarket Analysis 

Engineering Software 

Ethnic/Demographic Data 

Custom Full-Color Nlapping 

Sales Nlarketing Packages 

Dataworld" is America's unequaled provider of 
data services, specialized maps, and 

broadcasting-related technical reports and services. 

Phone: 800-368-5754 info@dataworld.com 
Fax: 301-656-5341 www.dataworld.com 

PTIElli 
kW Power Amplifier 
Price Breakthrough 

• FM500 Combined up to 4kW output power 

• Each FM500 is a self contained unit capable of stand 
alone operation 

▪ Raise or lower can be performed from any of the 
FM500s or remote raise lower 

kW SERIES POWER AMPLIFIERS 

Power Price 

1.0kW 

1.5kW 

2.0kW 

3.0kW 

4.0kW 

$4,900 

$7,500 

$9,800 

$16,000 

$20,000 

Visit our web site www.ptekpower.com for Rill details 

IPTI3K I 514 SchoolcIale Drive San Jose CA 95124 
408 448 3342 FAX 408 549 9991 

Radio Consulting Engineers 

A S S O CIA T E S 

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 

System One 
Communications 

Broadcast Constructors 
and Consultants 

888-625-5649 

• .-1M-FAI Site Construction 

• Complete Tower Service 

• Antenna & Transmission 

Line Diagnostic's 

BROADCAST WORKS 

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/ON 
Custom Mapping Service 

© Frequency Searches 
C, Propagation Prediction 
FCC Application Preparation 
Directional Antenna Design 

ral Mw v-soft corn 
eirdiarinv• consultmg@v-soft corn 

(800) 743-3684 

Graham Brock Inc. 
Broadcast Technical Consultants 

Full Service From Allocation to Operation 
AM - FM - TV - AUX Services 

Field Work - Antenna and Facilities Design 

Over 35 years engineering 

and udnxidling everidnee. 

912-638-8028 
202-393-5133 

www.grahambrock.com 

'Communications Technologies ln 

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 

L. Laura M. Mizrahi 
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Missing Your Radio Guide? 
Get Them All on the BDR 

Version 2.0 of the Broadcaster's Desktop Reference now 
includes every issue of Radio Guide since January 2003 to 
the present. Plus, there is an index for the PDFs, for easier 
location of older articles. 

The BDR (Broadcaster's Desktop Reference) 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 
viewe- ( 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 updated 
FCC and EAS checklists, and some 
equipment manuals. Having this out at 
the transmitter site can save you lots of time and effort. 
A Table of Contents for the BDR can be found at: 

www.oldradio.com/bdrhtm 
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. 

SET FRECI CLL 

MODLILAT ION 

,.12112_ci 

2 98.1 W L 

S T FRECI CALL 

102T 
MODULATION 

:11,8  

My Computer 
Interne 
Explorer 

himq 
Outlook 
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 

See our interactive demo 

at www.belar.com 

1111:111" 

MODULATION 

AM Ground Systems Co. 
Ground System Construction, 

Evaluation & Repair 

-877-766-2999 
www.amgroundsystems.com 
0 Has your station lost coverage over time? 

0 Is your AM groundl system over 30 years old? 

0 Do you have a new CP or are moving transmitter sites? 

0 Has your ground system been damaged or vandalized? 

0 Is your base impedance or directional pattern unstable? 

0 Just wondering if you are getting all of the range your station is 

capable of? 

If the answer to any of these questions is YES 
Call today for a free construction, repair or evaluation quote. 

Reliable On-time Installation 

Quality Workmanship 

Tower Tune-up 

Free Budgetary Estimates 84 

Quotes 
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Gear Guide:  STL,  TSL, RPU, Wireless 
Remote Control, Monitors 

Armstrong 

XLink - STL System 

www.armstrongtx.com • 315-573-1269 

XLink is Armstrong's newest generation of field proven STL systems. This 
microprocessor-controlled system is frequency agile with improved sensitivity 

and better selectivity. 
The front panel LCD 

display provides easy con-
trol and monitoring of 
system parameters plus 
the XLink is remote con-
trol ready. 

XLink is a perfect plat-
form for your digital con-
version as it quickly in-
terfaces with Armstrong's DX Series of Digital encoders and decoders. 
The XI ink has connections for Mono or MPX and up to three SCA inputs. 

XLink is backed by Armstrong's one year part and labor warranty, our 

24/7 technical support and our emergency loaner program. 

BEXT 

LDTILDR - Composite STL Series 

www.bext.com • 888-239-8462 

The 940 - 960 MHz Composite LD STL Series from Bext has been recently 
updated with the arrival of a new high performance receiver that offers improved 
sensitivity and selectivity. 

Both the LDT STL Trans-
mitter and the LDR STL are 
microprocessor supervised and 
are directly digitally program-
mable on any frequency within 
the standard STL band from 
the front panel via a user friendly menu-based LCD display. 

Both units have auto sensing, extended range power supplies, capable of 
operating on any voltage from 90V to 260V AC. 
A 24 VDC input is also provided for direct DC operation. 
The optional CDXE and CDXD encoder and decoder modules allow for 

completely digital audio. Standard output power of the LDT STL Transmitter 
is 10 W. Optional amplifiers can boost up the power up to 20 and 40 W. 

111111111111 
111111111111 
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Broadcast Electronics 

S'RPT-40ISR-40A - Marti Remote Pickup Units 

www.bdcast.com • 217-224-9600 

After more than 40 years of 
taking care of your remotes, Marti 
remote pickup units ( RPUs) are 
better than ever. Inside of every 
Marti product is a mix of old and 
new: the reliability, friendly-opera-
tion and ruggedness you demand, 
along with the quality that only comes from the latest technologies. Consider the 
SRPT-40A RPU transmitter and its companion SR-40A RPU receiver. 

These units are fully synthesized and frequency-agile. The SRPT-40A 
transmitter includes a mixer with three mie and one mic/line inputs. Marti also 

offers dual-frequency transmitters and receivers in several configurations, 
including the RPT-2B hand-carried, portable 2.5 watt transmitter with re-
chargeable battery; it practically defines "grab and go!" 

Marti can help you put together your complete remote rig with antennas and 
accessories. 

Belar 

FMHD-1 - Precision Digital HD Monitor 

www.belar.com • 610-687-5550 

The Belar FMHD-1 is a state of the art HD radio monitor based on the latest 

decoder from Ibiquity The monitor decodes both HD and analog signals 
simultaneously, displaying HD radio status, data, time alignment, and configu-
ration information, as 
well as audio metering 
and RF/audio spectrums. 

The FMHD-1 cur-
rently supports monitoring multiple audio streams and simultaneous monitor-
ing of two streams with an optional second plug-in HD decoder. 

The units have 8 user assignable analog audio outputs, and 3 assignable 
optical AES/EBU outputs to provide support for a wide variety of broadcast 
scenarios, including Tomorrow Radio and 5.1 Surround Sound. 

In addition to an antenna input for monitoring offthe air, the FMHD-1 has two 
high level RF inputs for transmitter site operation. The dual RF inputs allow for 
monitoring at installations using two transmitters to generate the combined 
Analog/HD signal. The FMHD-1 is compatible with the Belar Wizard Software. 

Broadcast Devices 

CDS-302 - Composite Audio DAISvvitcher 

www.broadcast-devices.com • 914-737-5032 

The CDS-302 Composite Audio DA/Switcher is designed to accept two FM 
baseband signals from a suitable STL system which can be switched and 
distributed to two 
analog FM exciter 
wide band inputs. 
Outputs have indi-
vidual level controls 
for matching to dif-
ferent exciter inputs. The CDS-302 has a built in silence sensor, negating the 
need for an external one. 

The unit is also equipped with an RBDS loop-through feature for adding 
RBDS to baseband signals, which can be fed to two exciters with just one RBDS 
encoder. Add the optional CID-1 Composite to AES Generator module and you 
can convert any analog composite STL or stereo generator output to a pair of AES3 
outputs suitable for analog or digital broadcasting. The CTD-1 has selectable pre 
emphasis defeat and can generate 32, 44.1, 48, or 96 kHz sample rates. 

Broadcast Tools 

WRC-4 - Web-Based Remote Control 

www.broadcasttools.com • 360-854-9559 

The WRC-4 is a fresh approach 
to remote site monitoring and con-
trol, or providing an inexpensive 
solution to Internet-enabling your 
present remote control system. The 
WRC-4, combined with web access 
and your favorite web browser, 

brings you the following features all available in this small, but powerful tiny 
TOOL: A powerful built-in web-server; 10/100baseT Ethernet port; four each 

channels of 10-bit analog inputs; optically isolated status (contact closures) 

inputs; SPST relays; open collector outputs; front panel status indicators and a 
single front panel temperature sensor. 

The WRC-4 is supplied with plug-in Euroblock terminals and loaded with 
a generic web page that may be edited by the end user. Multiple WRC-4's may 
be used with a user provided Ethernet hub. The WRC-4 may be set on a desktop, 
mounted on a wall or up to four units mounted on the 1-RU, RA-1 shelf. 

t nylül3333. 
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Gorman-Redlich 

CMR - DA Digital Antenna Monitor 

www.gorman-redlich.com • 740-593-3150 

The Model CMR is a state of the art instrument of unequalled accuracy and 
stability, at a price comparable with analog monitors. With typical modulation, 
the CMR's true ratio readout is a factor 
of 10 more stable than instruments that 
measure normalized amplitude, and its 
phase readout is accurate, rock solid, 
with automatic phase sign. Practically, these features mean quick, accurate log 
or remote readings. The CMR is fully remoteable, using standard remote 
control equipment. 

The CMR's outstanding performance and reasonable price make it ideal for 
new DA installations or for modernizing the instrumentation of existing 
stations. 

True Ratio reading: Non-Reference and Reference amplitudes are sepa-
rately measured and divided electronically to give an accurate digital reading 
that will not vary with carrier level, and is exceptionally stable under conditions 
of deep, unsymmetrical modulation. 

Moseley 

SL9003T1 - Starlink STLITSL 

www.moseleysb.com • 805-968-9621 

Moseley Starlink 
SL9003Tlis a fully fea-
tured digital STL/TSL sys-
tem for T 1 circuits or li-
cense-free 5.8 GHz links. 

The Starlink T1 sys-
tem allows stations to eas-
ily transition their air chains to digital for HD Radio' m. Starlink transports 
linear uncompressed stereo program audio at 44.1 or 32 kHz sample rates. 
Both AES/EBU digital and analog inputs and outputs are included. Each 
audio module includes a built-in serial data channel for RDS or transmitter 
remote control. 

Optional Ethernet connectivity extends the station LAN to the transmitter 
site to support remote servers, browser-based equipment control and HD Radio. 
Audio channels can be added for backhaul of RPU and off air monitor as well 
as voice channels for telephone extensions at the transmitter site. 

Sine Systems 

RFC-1IB - Remote Control System 

www.sinesystems.com • 615-228-3500 

The RFC- 1/B is an affordable, full-
featured transmitter remote control sys-

tem that can be accessed through a stan-
dard telephone or cellular phone. Read-
ings are reported with a natural sound-
ing human voice. A basic system con-
sists of an RFC- 1/B and an RP-8 Relay 
Panel that provides eight channels of 
telemetry and raise/lower control. Up to eight relay panels can be connected for 
a maximum of 64 channels. The RFC- 1/B can be programmed to perform 
power/pattern changes and take readings automatically. 

It can also be programmed to alert station personnel during an alarm 
condition. Several accessories are available: For surge protection on the 
telephone line and telemetry signals use the SP-8 Surge Protector. Model 

RAK- I provides battery backup, printer port and data modem. Use model 
ACM-2 for tower lights. 

lnovonics 

531 FM Modulation Monitor 

www.inovon.com • 831-458-0552 

The Inovonics 531 FM Mod-Monitor combines a synthesized, dual-conver-
sion receiver with precise bargraph metering. This offers the broadcaster an 
accurate means of measuring 
signal parameters, either at the 
transmitter site or from the stu-
dio. In addition to a high-reso-
lution Total-Mod reading, other 

useful displays include demodulated left and right audio, plus stereo pilot and 
RDS/SCA subcarrier injection levels. The input RF level and multipath 

distortion are also shown to aid in receive antenna alignment. 
The 531 monitors incidental AM noise in the FM carrier as well, and permits 

headphone monitoring of this and the normal audio outputs. Balanced stereo 
audio is provided, as well as program-loss and carrier-loss alarms that may be 

monitored remotely. Although the 531 does not specifically address HD Radio, 
the presence of I BOC carriers affects the Total-Mod reading by 3% or less. See 
full details at www.inovon.com. 

OMB 

MT/Mh r iaLtsítmi ;›tuuào fransmitter Link 

www.omb.com • 305-477-0973 

OMB has recently in-

troduced to the market its . — 1111111111111111 
new model MT/MR Plati- • -g I111111111111111 
num STL system. The 
transmitter has a power 
output of 20 W (twice the 
RF power than the earlier 
models), it is microprocessor-controlled and has an LCD display for parameter 

selection and readings; it is externally synthesized, and very easy to work with. 
The receiver, with same easy to use features, offers double-conversion for very 
clean reception. It is designed for frequency bands from 200 MHz to 400 MHz 
and 900 MHz in band blocks of 20 MHz. 

OMB provides a delivery lead time of about three days, and a continuous 
stock of spare parts and technical support. OMB STL systems offer quality 
signal transmission, and reliability They are well designed throughout, and are 
offered at a reasonable price. 

TFT 

529015291 - Analog STL System 

www.tftinc.com • 408-943-9323 

TFT introduced a new front panel 
frequency-agile analog STL system at 

this year's NAB. The new system fea-
tures a 10-Watt transmitter and receiver 
with improved sensitivity. Both are truly 
frequency adjustable in 6.25 kHz steps 
from the front panel without any need 
for tuning or further optimization. 

The 5290 transmitter and 5291 receiver can be field-adjusted for composite 
or monaural operation. A front panel LCD displays operational information 
regarding frequency, power, received signal level, VCO voltages, etc. 

The transmitter can be used with any TFT standard STL accessories and is also 
available in a 20-Watt version. The receiver has two selectable IF bandwidths and 

has high/low RF pre-amp gain. Applications include clustered stations with need 
for a spare for any frequency and stations with smaller budgets that need only a 
basic STL package. Transmitter and receiver list for $4,695.00. 
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Rebuilt Power Tubes 1/2 the Cost of New! 

TRANSMITTING 

CAPACITORS 
MICA-VACUUM-CERAMIC 

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

(760) 438-4420 
LINK@SURCOM.COM 

AM Ground Systems Col 
Ground System Construction, 

Evaluation & Repair 

1-877-766-2999 
www.amgroundsystems.com 

DA HOOK DA GAP 
Safety Grounding Hook Lightning Dissapation Gap 

Solid Brass Hook & Hardware 
Fiberglass Rod Handle 

#10 Copper Cable & Alligator Clip 

Available with Horn or Ball Gaps 

Panted (#5.661.262) 
Hot Adjust Mechanism 

Wilk Science and Technology Inc. 
1112 North Grove Avenue. Oak Park, Illinois 60302 

Telephone & Fax: (708) 524-8588 

CCA PARTS & SERVICE 
V&J Electronics 

Can supply all parts, schematics, and 
manuals for CCA, CSI, S'ntronic, 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 

Maintah your RF FreqUOnCY 
u, 

Cool-Amp Silver Plating Powder: 

-Increase Conductis its! 
-Minimite Pima- Loss from \ 
-Silver Plates Copper Brass or Bronze! 

-ft-• 
Pre ..,,,,,..cool-amp.com email: salesai cool-amp.com 

COOL-AMP 
COMPANV 

l'h:503-624-6426 Fax 503-6436 

BAUE 
TRANSNII1TERS, INC. 

www.bauertx.corn 

BAUER - ELCOM BAUER - SPARTA - CETEC 
Re-Manufactured 

Bauer Transmitters Available 

AM/FM — 2.5 kW to 25 kW 

www.bauertx.com paul@bauertx.com 
915-595-1048 Fax: 915-595-1840 

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 

VISA & MASTERCARD Accepted = VISA 

Board Traces for Attenuotors 
Rol to UnBal 
Vaal to Bol 
Bel to Bol 

-1-500 V . D .C. 

Pri 5ec 

Isolation 

Quality 

Transformers 

Hertel Engineering 

Newman Kees 

Measurements 

8611 Slate Rd 

Evansville. /N 

47720 

812-963-3294 
nkenge,n,yhtbb cam 

Of/ —11 

e7 ec C27  

Around the County Around the Country Around the World 

www.mikeflags.com 

ref 
RF RE PARTS" COMPANY 

From Milliwatts to Kilowatts"' 

Eimac • Amperex • Svetlana • M/A-Com 
Motorola • Toshiba • Philips • Mitsubishi 

Se Habla Espanol • We Export 

800-737-2787 
760-744-0700 Email: rfpOrtparts.com 

WIN*. rfpa rts. 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. 

Toll Free. 800-882-3872 
é Richardson 

Electronics 630-208-2200 
Internet. broadcast rell corn 

Engineered Solutions E-mail. broadcast@rell corn 

ChrisScott Associates 
Visit our websit,i 

www.scott-inc.com 

Ph: (270)781-5301 

Fax: (270)781-1232 
Bowling Green, Kentucky 

AM-FM 
Notch Filters 

\L 
••• harem. 

Ç.F4i 

NRSC 
Loop 

Antenna 

DIVERSIFIED 

COMMUNICATIONS 

SYSTEMS 

"SERliNG BROADCASTERS 
SfNCE 1981" 

BROADCAST EQUIPMENT REPAIR 
Audio/RF Equipment - AM/FM Transmitters 

Free Consultation/Loaners Available 

www.divcomm.biz 
814-756-3053 • rpogson'a aol.com 

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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"4'41 41 
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 RF Filter 
Choose the frequency range for maximum rejection: 
• 5 tD 3mhz •3 tip 30mhz •26 tp 60mhz • 60 tD 150mhz FM) 

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 

rfEngmeers, 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! 

BEN» INTERNACIONAL 

-Now in Our 3-1lh Year' . 

World Leader 
in AM-FM 

Transmitters 

AM & FM Pre-Owned Units in Stock 

All Powers and Manufacturers 

Instruction Books - Spares - Complete 

Visit our Website: www.besco-int.com 
Or Call Rob Malany at: 321 -960-4001 

Professional 
Equipment Repair 

Consoles 

I> Exciters 

STLS 

• Automation Systems 

Audio Processors 

lb- Transmitters 

P.- Remote Equipment 

at Lightner Electronics, Inc. 

• • 

Toll Free: 866-239-3888 
www.LightnerElectronics.co 

Old Safety Sign. 

High Liability! 

Replace Immediately! 

RFSigns.com 
- ANSI Z535.2 Compliant 
- Easy to order 

.111111•1 
•••»-

-1 Maximize your FM Station 
Use the Software that 
works as hard as you do! 

rfInvestigator-FM v2.5 
The Industry Leader in Innovative Engineering Tools 

Make Your Work Easier and Faster 
Display and Printing Improvements 

*Set Colors and Line Weights 
*Invert Colors easily 
*Display ESRI Shape Files 

Completely redesigned "DA Design Tool" 
*Set your own Antenna Design Limits 
*New Booster Designer 

rfSoftware, Inc. 
innovative engineering tools 
Visit wiAAN.rfsoftware.com Today 

Call 352-336-7223 

DANGER 
NO ENTRY FOR ANY PURPOSE 

RF TRAINED PERSONNEL  ONLY 
DO NOT TOUCH TOWER 

HIGH RF VOLTAGES 
YOUR ASR NUMBER HERE 

ANTENNA ID PRODUCTS 610-458-8418 
FCC compliance signs for AM & FM tower sites 
ASR signs - Guy wire protectors - Antenna tags 

www.antennalD.com antennalDeaol.com 

ef» Digital Weatherman 
Never Dub Weather Again 

• Accurate weather forecasts 24/7 
• Totally automated - no dubbing 
• Works great with satellite or 

voice-tracked stations 
• Perfect for local sponsorship 

For information 
visit www.digitalweatherman.com 

or call 800-391-5726 

McPherson Radio 
Specializing in pre-owned QEI transmitter products. 

QEI - 6 Month Warranty- QEI 

All equipment tuned and tested on your frequency. 
MRC has a repair facility to meet your broadcast needs, 
for repair of QEI exciters and low power transmitters. 

Other broadcast manufacturer products are welcomed too. 

Bob Brown at 856-232-1625 Fax: 856-232-2075 
Email: mcphersonradio@comcast.net 

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 

MOORETRONIX 
BROADCAST & INDUSTRIAL ELECTRONICS 

Our 3rd 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! 

111111•NM ° 

With STEREOTRACER 

See our Web News-Update page, for details. 

Tel: 800-300-0733 Fax: 231-924-7812 

WWW.MOORETRONIX.COM 

Bay Country Broadcast EquipmEnt 

Your #1 Source for Quality 

Used Broadcast Equipment 

Call us for our latest list of quality, in stock radio 

broadcast equipment, or view it at our website: 

Bay Country Broadcast Equipment 
http://www.baycountry.com 

(Website Updated Daily) 
E-mail: sales@baycountry.com 

877-722-1031 (Toll Free) -143-596-0212 ( Fax) 

VSoft 
Innovative and Reliable 

'61—.  R.F. Engineering Software 
and Engmerring Consulting 

Longley-Riceov-e-rageMagi __ 'Create stunning "real-world" coverage 
maps and interference studies using 
Lngley-Rice. PTP, Okamura/Hata 
and FCC with Probe 3TM 

•Search FM channels under spacings 
and contour protection using 
FMCommanderT" 

•Prepare AM skywave and groundwave 
allocations studies and map AM FCC 
contour coverage with AM-Pro""  
The Leader in Broadcast Engineering Software 

www wsoft.corn info@v-soft torn (800)743-3684 

RF Hazard Signs 
www.radhaz.com/rfsigns.asp 

NOTICE 

Or you can call: 702-645-3338 
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Advertiser - Page 
AM Ground Systems - 41 
Armstrong Transmitters - 18 
Audion - 35 
Autogram - 22 
Beier - 41 
BEXT - 23 
Broadcast Devices - 35 
Broadcast Electronics - 38 
Broadcast Software Intl. - 3 
Broadcast Tools - 17 
Broadcast Warehouse - 12 
BGS - 47 
CircuitWerkes - 39 
CKE - 37 
Comrex - 1, 7 
Conex Electro Systems - 22 
Continenetal - 25 
D&H Antennas - 11 
Econco Tubes - 9 
Energy Onix - 2 
ERI - 5 
Freeland Products - 37 
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Harris - 48 
Henry Engineering - 2 
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JK Audio - 9 
Kahn Communications - 11 
Kintronic Labs - 33 
LBA Technology - 31 
Larcan - 29 
Lightner Electronics - 9 
Micro Communications - 11 
Moseley - 10 
Nautel - 14 
Nexus - 37 
Nott Ltd. - 35 
OMB America - 11 
Omnia - 27 
Orban - 48 
Peter Dahl - 9 
Phasetek - 34 
Pristine Systems - 36 
Prophet Systems - 29 
PTEK - 40 
Radio Systems - 47 
RAM Broadcast Sys. - 39 
RF Specialties - 33 
Satellite Lynx - 37 
SCMS Inc. - 5 
Shively - 31 
Sine Systems - 35 
Superior - 23 
Telos/Axia - 13, 15 
TFT - 19 
Tieline - 21 
Transcom - 19 

Website 
www.amgroundsystems.com 
www.armstrongbccom 
www.audionlabs.com 
www.autogramcorp.com 
www.belar.com 
www.bext.com 
www.broadcast-devices.com 
www.bdcast.com 
www.bsiusa.com 
www.broadcasttools.com 
www.broadcastwarehouse.com 
www.bgs.cc 
www.circuitwerkes.c,om 
www.rectifiers.com 
www.comrex.com 
www.conex-electro.com 
www.contelec.com 
www.dhsatellite.com 
www.econco.com 
www.energy-onix.com 
www.eriinc.com 
www.freeland-inc.com 
www.gorman-redlich.com 
www.broadcast.harris.com 
www.henryeng.com 
www.inovon.com 
wwwjampro.com 
wwwjkaudio.com 
www.wrathofkahn.org 
www.kintronic.com 
www.lbagroup.com 
www.larcan.com 
www.lightnerelectronics.com 
www.mcibroadcast.com 
www.moseleysb.com 
www.nautel.com 
www.nexusbroadcast.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.radiosystems.com 
www.ramsyscom.com 
www.rfspec.com 
www.satellitelynx.com 
www.scmsinc.com 
www.shively.com 
www.sinesystems.com 
www.superiorbroadcast.com 
www.telos-systems.com 
www.tftinc.com 
www.tieline.com 
www.fmamtv.com 

Listen to IP-Audio with Axia iPlay 

Axia Audio announces Axia iPlay, a software-
based IP-Audio monitoring program that lets Win-
dows® PC users select and 
listen to any audio source 
available to their Axia net-
work with the click of a 
button. 

Axia 1P-Audio net-
works convert analog and 
digital audio sources into 
uncompressed, real-time PCM audio and distribute it 
throughout the broadcast plant via switched Ethernet. 

iPlay allows users of desktop and laptop comput-
ers that are connected to an Axia network to easily 
choose and play any available stream, without the 
need for external audio inputs or adapter boxes. 

216-241-7225 • www.AxiaAudio.com 
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Event Calendar 

Email your information to: radio@rconnect.net 

SBE Certification Exan-
Jun 3-13 - Local Chapters - Apr 22 App Deadline 

Northern New England Broadcasters & SBE-110 
June 23 - Manchester, NH - bteffnerewcax.com 

Texas Assoc. of Broadcasters (TAB) 
Aug 3-5 - Austin. TX - www.tab.org 

Nebraska Broadcasters Assoc. & SBE-74 
August 10-12 - Lincoln, NE - www.ne-ba.org 

SBE Certification Exam 
Aug 12-22- Local Chapters- Jun 10 App Deadline 

IBC200 5 Conference 
September 8-12 - Amsterdam - wwvv.ibc.org 

2005 Fall Radio Show 
September 21-23 - Philadelphia - www.nab.org 

SBE Chapter 22 
September 28 - Verona. NY - www.www.sbe22.org 

Pittsburg Chapter 20 Regional SBE 
Early Oct. - Pittsburgh- \n,wN.broadcast.net/-sbe20 

Audio Engineering Society (AES) 
Oct 7-10 - New York, NY - vstww.aes.org 

Madison Broadcasters Clinic 
Oct 11-13 - Madison, WI - w\m/v.wi-broadcasters.org 

Boscon, Boston & SBE 11 
Oct 25-26 - Marlborough MA - www.bos-con org 

Arizona Broadcasters & SBE 9 
Mid October - Phoenix, AZ - www.sbe9_org 

SBE National and 2ndAnnual Engineering Expo 
Oct 10-20 - Grapvine, TX - sandyte,x@swbell.net 

SBE Chapter 16 Regional Convention 
October - Seattle - www.broadcast.net.'-sbe16 

CAB-2005 Canadian Assoc. of Broadcasters 
November 6-8 - Winnipeg - www.cab-acr.ca 

SBE Certification Exam 
Nov 11-21- Local Chapters- Sep 23App Deadline 

AES to Expand Broadcast 
Events for 119th Convention 

In response to growing interest in radio and TV 
broadcast audio issues, David Bialik, Broadcasting 
Events Chair for the 119th AES Convention is invit-
ing topic suggestions from the broadcast community. 
The 119th Audio Engineering Society Convention 
will be held in NYC's Javits Center Oct. 7 - 10, 2005. 

"Broadcasting is in a period of transition," Bialik 
said. "Previous AES Convention Broadcast events 
have covered subjects ranging from Surround Sound 
and satellite technology to employment opportunities 
in the new Digital environment. We already have a 
number of strong suggestions for special events, 
workshops, papers and roundtable discussions for the 
119th Convention. However, in the interest of provid-
ing as comprehensive an agenda as possible, we are 
opening the floor to new ideas. 

Industry professionals with broadcast-related au-
dio subjects they would like to see addressed at the 
AES Convention this fall are invited to send brief 
proposals to: 119th broadcasteventseaes.org. 

SBE Introduces AM Directional 
Specialist Certification 

The Society of Broadcast Engineers (SBE) has 
introduced the AM Directional Specialist Certifica-
tion, the first of a series of Specialist Certifications the 
organization plans to establish. 

The SBE Certification Committee has developed 
an exam that will help evaluate an individual's ability 
to perform the necessary tasks to keep AM directional 
facilities operating properly. 

The SBE exam will cover the operation, mainte-
nance and repair of a directional antenna system, the 
tasks common to a station engineer charged with 
maintaining these systems. The exam will also gauge 
a person's knowledge of AM radiators, their under-
standing of the principles of phase addition and 
cancellation, familiarity with the various components 
used in a directional antenna system and their ability 
to correctly make necessary measurements and take 
proper procedures to make repairs and adjustments to 
the system. In addition, the exam will cover the FCC 
rules concerning directional operation, test equip-
ment and safety procedures. The AM Directional 
Specialist Certification exam will consist of 50 mul-
tiple-choice questions. 

To obtain an application for the SBE AM Direc-
tional Specialist Certification, visit the SBE website 
at www.sbe.org and click on the link to the SBE 
Certification Program. 

Microphone Flags 
(FSelLIVE 

I 1 

9491,11efm ObC° 
800.450.6275 
micflags.com 

All our Mic Flags feature our PRO-TECH paint (non-chip). All shapes and sizes, CUSTOM and BLANK mic flags. 
camera stickers-promotional products-lepel pins your first choice for quality and service 

"DESIGNED TO FIT' 
"EXPRESS  
STUDIO'S" 
NOW 
FROM $1995! 

IN YOUR STUDIO & YOUR BUDGET! 

TOP QUALITY WELL BUILT SYSTEMS EASILY CUSTOMIZED, SHIPPED AND ASSEMBLED! 

SPACE WISE® NCM- ;7 of Ole DELUX. & RADIAL STUDIO. SYSTEMS' 
"A'E'RE BROADCAST EXPERIENCED" 

800-775-3660 
spacewise.com 
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RAM 
SYSTEMS' 
CONSO 

DAs 
RIDS 

CLOCKS 
Year after year, broadcasters depend on Radio Systems' studio products. 

For performance, price and dependability THERE IS NO BETTER VALUE. 

# 
- # . ## ## 

_ 

. . • " 

• • 

g 

- a ## .... 

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

DI-2000 & TI-im Telephone Hybrids • CT--2o02 Clock and liming Systems w/GPS and Infrared Remote 

reel> Radio Systems, Inc. 
6oi Heron Drive. Logan Township, NI 08085 

phone: 856 467-800o Fax: 856 467-3044 www.radiosystems.com 

The new element 
e 

modular control 

surface from 
The Element 
can be configured 
to handle from 4 to 32 

faders and has lots of 
built in tools to make life 
on- air easier! 

www.axiaaudio.com 

Joe CCI 

DISTRIBUTED BY 

Broadcasters 
General Store 

www.bgs.cc 

1-352-622-7700 
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Are you 
ready for a 
breakout 
performance? 

The notion of " perfect sound" is always going to 

be fodder for debate among radio pros far and wide. 

But regardless o what yo J hear as " perfect" most PD's 

and engineers agree that major market radio sourd 

demands consistent loudness, punch, and clarity, h fact, 

more than ever, t demands the Orban Optimod-FM 8400. 

With five times tne raw processing power of its predecessor, 

the Orban Optimod-FM 8400 delivers a consistentrly ouder 

signal with lower distortion than any other product on the 

market, analog or digital...and at lower cost. The " look 

ahead" intelligent design means you'll pump out pol shed, 

balanced sound regardless of the input — be it speech or 

music — and you have the tlexibrity of customizing that 

sound with over 20 expertly designed preset audio textures.. 

The Orban Optimod-FM 8400 also features three levels 

of password- protected access control and fuil TCP/IP 

network and PC cial-up remote control. What a package. 

But then. you wanted perfect, didn't you? 

For more information on the Orban Optimoct-FM 8400 

call us today at 1-800-622-0022. 

www.broadcastharris.com 
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