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Any broadcast site in a residential area stresses neighborly relations. Few 
consumers understand why some receivers "go crazy" near a transmitter. Inevitably, 
complaints happen. How they are handled may shape the residents view of the 
station: good neighbor OF a nasty enemy to oppose before local zoning boards. 

"Your station is interfering with my stereo, and I am calling the FCC!" How 
many of us have received a call like this? What do you do? What mist you do? 

The neressary response is spelled out in 47 CFR 73.3 I 8 for FM radio and 47 CFR 

73.88 for AM radio. The desirable response may be a different story! Regardless, 
take your time to think through and consider the whole picture before responding, 
so you have the correct response. 



MultiPhones Makes 
Headphones Happen! 
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 
Talkback and cough buttons on each 
Guest Pod. Superb sound...great 
convenience...your studio talent will love it! 
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The World's Finest 1KW AM Broadcast Transmitter 

The ENERGY-01VIX PULSAR 1000 

100% Solid State 

High Efficiency PDM Modulation 

Response +0.5db from 30 to 10,000hz 

Distortion Less than 0.4% @ 1Khz 

Can Operate 24 Hours per Day with 100% Modulation 
with Sine Wave Modulation 

• 125% Positive Modulation with Programming 

• Five Preset Power Levels 

• Five Times Overload Recycling 

• (3) Hot Plugable - 400 Watt Modules 

• Front Panel Tuning &, Loading Controls 

• 1200 Watts Power Output Capability 

When Transmitter is "Off", Exciter is "Off" to Conform 
with FCC "Night Time" Regulations 

• Conventional, Brute Force Low Voltage (+72v) Supply 

• Inexpensive Power Mosfets (less than $ 1 each) 

  ENERGY-ONIX 
"The Transmitter People" 

BROADCAST EQUIPMENT CO., INC. 
P.O. Box 801, 1306 River Street, Valatie, New York 12184 

VOICE: 518-758-1690/888-324-6649 FAX: 518-758-1476 

E-MAIL: energy-onixa energy-onix.com 

WEB PAGE: www.energy-onix.com 
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Driving the Train or 
Riding to Disaster? 

You might liken the radio engineer to a locomotive 

engineer. In one way, he runs the engine for the Enterprise, 

but he cannot change the direction of travel, no matter what 

he does. 

The engineer has to trust those directing him to send 

him down a section of good track and/or over a solid bridge 

at the right speed. Still, every so often a train crash makes 

the news. Many times, it turns out a section of track came 

"loose" or a bridge fell apart. The results are not pretty. And 

the engineer was the first to know. 

Similarly, a radio engineer trusts his manager has a 

good grasp of where the industry is going, and will provide 

strong support and clear direction so the physical plant can 

be managed most effectively. 

Unfortunately, it almost seems like some managers 

would be happy to drive the train right over a decrepit 

bridge, risking complete disaster. The technical budget is 

often too easy a target for them; perhaps they will even be 

on to a new city before the cuts create a major failure. 

On the other hand, there are many wise managers who 

provide the technical department with the tools and budgets 

to do an exemplary job. They want to make sure all critical 

systems are backed up with more than just the sweat of the 

Chief Engineer. 

Part of this "better" situation comes from good communi-

cation between the engineer and manager. The engineer kno%rs 

what is needed and how to get there. But how can the engineer 

communicate this information and get it acted upon? 

Such communication can be a real challenge l'or many 

engineers. Can we start a dialog toward the solution'? Our 

"start" is on page I 2. 

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. 

The new Simian also includes 

sophisticated new Voice-Tracking 

functionality allowing Voice-Tracking 

days in advance, even from remote 

studios, and an improved ability to 

verify logs before air play. 

Simian is still the most feature-rich 

automation system in the industry and 

provides powerful, reliable broadcast 

automation for stations in the US and 

around the world. 

Broadcast Software International 
1925 Bailey Hill Road, Suite A 
Eugene, OR 97405 
www.bsiusa.com 
888-BSI-USA1 (888-274-8721) 
info@bsiusa.com 
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Radio in the Field 
by Jeff Johnson 

Successfully Handling 
RF and Neighbors 

Any broadcast site in a residentiai areu.sties.%es neigh-
borly relations. Few consumers understand why some 
receivers "go crazy" near a transmitter. Inevitably, com-
plaints happen. How they are handled may well shape the 
residents' view of the station: good neighbor or a nasty 
enemy to oppose before local zoning boards. 

[CINCINNATI, Ohio] "Your station is interfering with 
my stereo, and I am cailing the FCC!" How many of us in 
the radio business have received a call like this? What do 
you do? What must you do? 

The necessary response is spelled out in Section 73.318 
for FM radio and Section 73.88 for AM radio. The desirable 
response may be a different story. Regardless, take your 
time to think through and consider the whole picture before 
responding, so you have the correct response. 

ANALYZING THE SITUATION 

A key point: does your caller have a "protected device?" 
Protected devices are limited to fixed devices receiving RF. 
Your first clue in order to formulate a reply is found in 
73.318b. "Mobile receivers and non-RF devices, such as 
tape recorders or hi-fi amplifiers (phonographs) are also 
excluded." 

Such equipment as home theater systems (excepting the 
radio and TV tuners), wireless phones, wired telephones, 
portable radios, and car radios are not included among 
protected devices. You even could tell a person complain-
ing that interference with their CD player or i Pod is not the 
station's problem but theirs. 

Garage door remote controls are RF, but how would 
anyone know it was your station allegedly interfering? 
Right there is a hint of what might be your first questions. 

"How do you know it is our station? What did you hear 
and what time was it?" "How did you hear it?" The caller 
responds, "Well I heard someone say it was your station in 
our city just about noon, and it was on my kitchen clock 
radio!" You have been nailed by your legal ID! If it is the 
clock radio or the stereo system's radio tuner, for example 
- then it is your problem, but there are restrictions. 

BLANKETING ZONE 
The first of these is whether the interference is taking 

place within the "blanketing interference- contour. The 
second is the time 
interval since a 
change in your 
transmitting con-
figuration spelled 
out in a Construc-

tion Permit. Sec-
tion 73.318 for 

FM and 73.88 for 
AM detail the sig-
nal strength con-
sidered "blanket-
ing." For FM it is 
115 dBu ( 562 
mV/m). AM blan-
keting occurs 
within the 1 V/m 
contour. 

Essentially, 
the RF signal is so 

strong it "blan-
kets" the adjacent 
reception zone. If 
you are applying for a CP, it would be wise to have your 
consulting engineer plot the resultant blanketing contour. 
Having that information may save a great deal of grief later. 

A Typical Class "A" FM Station 

Red = Blanketing Cortour ( 115 dBu) 
Blanketing Contour = 1 mile (approx.) 
Yellow = City Grade Contour (70 dBu) 

Green = Service Grade Contour (60 dBu) 
Service Grade Contour = 30 miles (approx.) 

A comparison of the 
Blanketing Contour with 

typical coverage contours. 

DURING THE FIRST YEAR 
How much later? Up to one year. When does that year 

begin? When program tests of a new or modified facility 

begin, or when the antenna is replaced. Section 73.318b 
states, "permittees ... must satisfy all complaints of blanket-
ing interference. Resolution of complaints must be at no 
cost to the complainant." (Emphasis mine.) Furthermore, 
the broadcaster does not have to tell the neighbors of the 
change. Let them come to you. 

In addition to exempting any mobile and/or non-RF 
equipment, there are exceptions for fixed RF devices. If a 
receiver is mis-tuned, malfunctioning ( front-end overload, 
for example), or receiving spurs from an overdriven or 
nonlinear antenna booster, the broadcaster is exempted. 

When you are approached within the time period by a 
complainant living within the blanketing zone, keep in 
mind the exempted equipment 
and conditions. Circumstances 
can vary so widely it is difficult 
to anticipate every scenario. 

Be prepared to install RF 
traps notched at your frequency. 
In-line traps with ' F' connectors 
can be ordered, for example, from 
Microwave Filter Company, get 
Model 5KFM. 

Also be prepared, in difficult 
circumstances, to replace offend-
ing equipment. A spectrum ana-
lyzer can help identify spur-gen-
erating booster amplifiers. It is 
not only your legal responsibly 
to do everything possible, but 
your responsiveness will estab-
lish you as a good neighbor. That may help in every way 
from bolstering your ratings to improving site security. 

Being concerned and responsive is not only required ofyou, 
but it is good business. 

AFTER THE FIRST YEAR 

We now enter the realm ofethics. The regulations state, 
"following the one year period of full financial obligation to 
satisfy blanketing obligation, licensees shall provide tech-
nical iermation or assistance to complainants on rem-
edies for blanketing interference." (Again emphasis mine.) 

After a year, you do not have to pay for anything beyond 
the value of your time; the amount of assistance is not 
specified. Note that this still encompasses only the blanket-

ing zone. You can see how having a map of that zone can be 
beneficial. 

It also does not say you must cure the problem, just be 
helpful. For example, a new neighbor moves into your 
blanketing zone after the one-year period has expired and 
complains of interference from you. Ask how they know it 
is you. Ask if it is on all radios, or just one. 

Remember, most folks do not have a clue about RF, and 
just talking to them will often improve their attitude. If the 
problem is a cheap clock radio, advise them to wrap up the 
power cord to be as short as possible and move it around. 
Ask them to reverse the plug, if possible. Suggest testing a 
better radio. If it is the telephone, politely explain that 
telephones are not covered. 

CALMING THE NEIGHBOR 

One afternoon a person called me and said, "Is this the 
engineer for that radio station that is too loud?" I asked, 

"What do you mean ' too loud'?" She said,"I can hear your 
darned station all over my new radio!" I asked her where she 
lived. "May Street... was the reply. This gave me two clues. 

May Street is literally in the shadow of our broadcast 
tower. The other clue was "new radio." After telling her that 
our antenna was on the tower outside her window, I asked 
if she had had this problem before. "No, I just moved in and 
bought this new radio. Now it has your station allover it and 
I'm calling the government - you are too loud!" 
I knew that this person was not technically savvy, nor 

did she know about the FCC. We had not moved, she had. 
She was clearly in the "blanketing contour," but we had not 
changed anything affecting our signal for well over a year. 

Accordingly, my response was very simple, "We broad-
cast legally and have metering to make sure of it. I am 
looking at it now, and our power and loudness are within 
legal levels. Unfortunately, you have moved very close to a 
broadcast tower. Since you just bought the radio, I recom-
mend you take it back and tell the store you want one that 
will not have interference." 

Having been able to talk to someone who was willing to 
listen to her problem, explain the reason, and suggest a cure, 
the woman calmed down considerably. I did not receive 
another call from her. 

SOMETIMES A HOUSE CALL WORKS 
Should the person seem reasonable during your conver-

sation, you might suggest a visit to their home; but bring a 
good radio, a good phone, even a good portable TV with 
you. Do not touch anything of theirs, but demonstrate the 
ability of good equipment to avoid interference. If a known 
good receiver is affected, ask about antenna boosters, 
garage door receivers, etc. 
I took another call concerning interference from a 

person living a number of blocks from our tower. I did not 
know if the address was within the blanketing contour. 
Nevertheless, it was well over a year since we had not 
changed anything affecting our signal. 

Although the caller was not a new resident of the 
neighborhood, nor had bought any new equipment, our 
station had recently shown up on her TV, as well as the 
telephones. Obviously something had changed; ldecided to 
visit her home in person. 
I took a good telephone and radio - a GE "Superadio" 

- and demonstrated they did not exhibit interference. Since 
Since I had noticed a loose ground wire at the telco entrance 
when I approached the house, I pointed it out, suggesting 
the ground wire had apparently been pulled loose by a weed 
whacker. 

Rather than reconnect the wire and extend my - and our 
station's - obligation beyond that required, I suggested she 
call the phone company to check and reconnect the ground. 
I was thanked to an embarrassing thoroughness, and did not 
hear from her again. I hope she still considers our station a 
good neighbor. 

DEALING WITH UNHAPPY FOLKS 

You probably do not want to personally visit those 
callers who remain intransigent on the phone; you will be 
blamed for everything that ever goes wrong. A more work-
able approach is to send them a copy of the pertinent Rules 
with the station's responsibilities highlighted along with 
the exceptions. That "Too Much Information" scenario, 
especially if it includes technical information, takes the fun 
out of any further complaining! You have supplied informa-
tion and attempted assistance, which is all you have to do. 

It would be a good idea to document these conversa-
tions with times, dates, phone numbers, persons involved. 
Keep any written communication in your files. 
A complication does arise when the permittee is co-

llocated; Section 73.318e is somewhat unclear. "Fullfinan-
cial responsibility" is required to remedy blanketing inter-
ference for a year, but is it only the permittee's own signal 
or that of all of the collocated signals? Concurrently co-
llocating permittees must share responsibility unless, "an 
offending station can be readily determined." Keep in mind 
to ask how the complainant knows it is your station that is 
interfering! 

The requirement to satisfy interference complaints is 
strictly limited in most instances, but is legally required in 
a few. Be quick to comply with the FCC Regulations. In the 

end, being a good neighbor will not only keep you legal, but 
also benefit your station as having a reputation for extend-
ing good will. 

Jeff Johnson is a Network Engineer jiff Xavier 
University's X-Star Radio Network. You may contact him 

at: JeffJohnson@xstarnet.com 
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In  1305 Fair Ave. • Santa Cruz, CA 95060 
TEL: (831) 458-0552 • FAX: (831) 458-0554 

  www.inovon.com • e-mail: info@ inovon.com 

Line Eliminator 
PBX - $420 

7 DIAL-UP DEVICES CAN 

SHARE ONE PHONE LINE 

lnovonics' PBX is a cost-saving 
alternative to the multiple telephone 
lines otherwise needed for modems, 
alarms and other dial-up apparatus at 
remote equipment sites. As many as 
seven devices can share a single 
central-office line for outgoing calls 
and with selective incoming access. 

The PBX finds immediate broadcast 
application. Your off-site transmitter 
remote control, programmable processor, 
other modems and alarms all become 
immediately accessible without 
additional Telco lines. 

I neovonics 

FM Broadcasters' 
First Choice 

SHPX ROTOTILLER® FM Antenna 
HD Radio ReadyTm 

• Rugged brass construction 
• Stailless steel brackets 
• Reliable series fed elements 
• Welded internally pressurized feed connection 
• Multiplexed versions available 

"HD Radio" is a trademark of iBiqui4 Digital Corporatipn 

/71rit ELECTRONICS RESEARCH, INC. 

ICB M (812) 925-600G I www.eriinc.com 

T. 

www.tieline.com/rg 

juice up your Remotes 

i -Mix (• ' 

The new -feline i-Mix G3 codec mixer combines 6 valuable 
remote broadcast tools into one 16x9 compact box 

e Your choice of powerful POTS. ISDN and GSM codecs 
• A configurable 16x11 cross point digital audio router .( optional) 
lb A configurable live communications facility for local and back-

to- studio communications 

• A 7 input and 3 output configurable digital audio mixing facility. 
• A built- In telephone talkback facility for taking live callers in the 

field 

• On-board relay and RS-232 control system for local and 
remote control of equipment at either end of your 
codec link 

Contact your favorite dealer or Tieline Technology to order your 
free demonstration i-Mix G3 and see www tieline com for a 
complete functionality and specification list 

800-780-4750 

TECHNOLOGY 
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Measuring AM Power 
Part 2: Indirect Power Determination 

[INDIANAPOLIS. Indiana] In the first part of this 
discussion ( Radio Guide, January 2005) we considered 
normal power measurement in an AM transmitting sys-
tem, or what the FCC calls Direct Power Determination 
("... using a suitable instrument for determining the 
antenna's input power directly from the RF voltage, RF 

current, and phase angle"), also called "direct power 
measurement." 

Since most AM stations determine direct power by 
calculating it from the tower base current or common 
point current and the known resistance at that point, a 

typical station must find another way when resistance 
changes. 

CH CH CHANGES 
Yes, antenna resistance can change! There are 

many possible changes that may affect the base im-
pedance of your tower. It might happen when a station 
adds an SIL receiving antenna to its tower to elimi-
nate the need for a program phone line, or perhaps 
mounts an RPU antenna on the tower. Suppose light-
ning strikes and burns out a tower lighting choke? If 
you cannot find an exact replacement, you may find 
unusual transmitter readings result. 

It is equally possible that, over time, adjustments to a 
phasor in order to keep monitor points within limits may 
cause a shift in the common point impedance. If the 
station lacks the equipment needed for making imped-
ance measurements and readjustment, and you know you 
are operating with less than normal transmitter output 
power, what can you do to keep the coverage your license 
allows and your GM demands, until your consultant 
arrives to make the adjustments? 

This is where Indirect Power Determination saves the 
day. 

INDIRECT POWER 
According to Section 73.51(d), "When it is not 

possible or appropriate to use the direct method of 
power determination due to technical reasons, the 
indirect method of determining operating power may 

be used on a temporary basis. - 
Generally, anything that makes you question the 

correctness of a direct calculation or direct reading, such 
as a possible impedance change caused by hanging new 
things on the tower, a sudden change in the typical meter 
readings of either the transmitter or RF ammeter, light-
ning burning out the RF ammeter, an apparent increase or 
decrease in operating efficiency, or anything else that 
does not look right can be good cause for using indirect 

power determination. 
Section 73.45(c) is even more specific, saying, "Should 

any changes be made or otherwise occur which would 
possibly alter the resistance of the antenna system, the 
licensee must commence the determination ofthe operat-
ing power ky a method described in Sec. 73.51(a)( I) or 

(d). ... Upon completion of any necessaly repairs or 
adjustments, or upon completion ofauthorized construc-

tion or modifications, the licensee must make a new 
determination ofthe antenna resistance using the proce-

dures described in Sec. 73.54." 
Please read that again, and notice it says, "which 

would possibly alter the resistance of the antenna 

system." 

IT IS THE RULE 
The important words in that Rule are "would 

possibly" and "must commence." There is no room for 

interpretation here. Anything that would possibly change 

by Phil Alexander 

the resistance means the station "must commence" 
indirect power determination and make a new resis-
tance measurement. 

When that measurement is made, Section 73.54(c) 
requires that you report it to the FCC and inform them you 
are resuming direct power determination. However, if the 
resistance changes more than 2%, 73.45(c)(1) requires 
filing Form 302 and waiting for FCC approval before 

resuming direct power determination. 
Remember, the power level requirements remain the 

same as under direct power determination. 

INDIRECT CALCULATIONS 
Fortunately Indirect Power Determination is easy to 

do. Anyone using the indirect method should read and be 
very familiar with Section 73.51(e) of the Rules, but here 
is the essence of it: The antenna input power is deter-
mined indirectly by applying an appropriate factor to the 
input power to the last radio-frequency power amplifier 
stage of the transmitter, using the following formula: 

Antenna Input Power = E x 1p x F 

Where: 

E = DC input voltage of final radio stage. 

I, = Total DC input current of final radio stage. 

F -= Efficiency factor. 

PLATE VOLT A01 PLATE CURRENT 

• 

You will find some newer transmitters approved l'or 

use under the FCC's "Type Notification" system do not 
have specified efficiency factors because efficiency may 
vary significantly depending on exact power output and 
frequency. 

There are exceptions for "Type Notified" transmit-

ters and one or more cases of "Type Accepted" transmit-
ters that do not directly measure one or both final stage 
parameters, and if that is the case you should contact the 
manufacturer for advice about the accepted method of 
indirect power determination for your equipment. 

However, the manufacturer's stated efficiency factor 
is not necessarily at the top of the list of choices for 
efficiency numbers. There may be a better way if your 
transmitter has an established operating record. 

FINDING THE RIGHT NUMBER 
Good transmitter logs are useful for many things; 

among them is a more accurate efficiency factor. The 
Rule goes on to say, "If 'the station had previously been 
authorized and operating kv determining the antenna 
input power by the direct method, the factor F is the ratio 
of the antenna input power (determined by the direct 
method) to the corresponding final radio frequency power 
amplifier input power." 

In other words, the F factor can be calculated from 
previously logged readings for a station that has been in 
regular operation and has logs that support the calcula-
tion. For example, if you have logged current and voltage 
readings that show 6,500 watts final stage input to a 5 kW 
transmitter, your F factor would be 5,000 divided by 
6,500, or 76.9%. 

Of course, if there are few or no transmitter logs on hand 
to show the "normal" operational parameters and support an 
established F factor, you are put at a disadvantage. 

In that situation, or for station equipment that has not 
been in regular operation, such as a new transmitter, you 

may use one of the two alternatives allowed by 
47CFR73.5 I (0(2) which says: 

"(i) The factor F as shown in the transmitter 

manufacturer's test report, ifsuch a test report specifies 
a unique value of F for the power level and .frequency 

used; or (ii) The value determined by reference to the 
f011oiving table: 

Factor 
(F) 

0.70 

0.80 

0.35 

0.65 

0.35 

Modulation 
Method 

Plate 

Plate 

Low Level 

Low Level 

Grid 

Max Rated 
Carrier Power 

1 kW or Less 

2.5 kW and Over 

0.25 kW and Over B 

0.25 kW and Over BC\ 1 \ 

0.25 kW and Over 

Amplifier 
Class 

Ill All linear amplifier operation where efficiency approaches 
that of class C operation." 

KNOWING WHERE YOU ARE 
Whenever a station is using the indirect method an 

inspector will want to see a chart at the operating point 

that shows power determination for conditions that may 
occur. Typically, this is a chart with a column of possible 
operating voltages and the accompanying minimum and 

maximum permissible operating currents for each of 
them. 

This is essentially the same as an operating table 
for an FM transmitter using indirect measurement. 
What? You don't have one of those for your FM's? If 
not, making one before an inspection may save grief 
afterward. 

There is no Rule that requires an operating chart or 
table for an AM station, but you may be asked how the 
"operator on duty" can know the station is operating in 
compliance with its license without such a chart 

Next, you will probably be given the opportunity of 
proving you are in compliance, possibly followed by a 
thorough grilling about every aspect of transmitter con-
trol and measurement related to license compliance. It 
may be a memorable day, but not one of your better ones. 
Having a table helps make an inspection a more positive 
experience. 

"Table of Acceptable Operation" is a good name, and 
there are several other possibilities. If the correct infor-
mation is there and operating personnel are instructed in 
its use — especially what they must do if limits are 
exceeded — you have covered what is important, regard-
less of the title of the page. 

As noted earlier, the Indirect Power Determination is 
the normal method used with most FM transmitters, and 
may be used continuously with them rather than as a 

temporary back up method, as it is in AM plants. So, if 
you maintain a number of FM plants, the following 
information also may be very useful. 

DEVELOPING THE CHART 
Generally, voltage is the variable factor that causes 

variations in transmitter readings, although tempera-
ture sometimes plays a part, causing shifts in tuned 
circuits. The FCC is not interested in the reasons for 

power fluctuations, only that your power is within the 
limits set by the rules and the conditions of your 
station license. However, we need a starting point for 
determining that operating power is within limits, and 
the non-adjustable variations in PA voltage, is a good 

place to start our table. 
An indirect operating table can be as simple as 

four columns side by side showing a range of voltages 
that includes any the equipment may encounter, ac-

companied by the minimum, normal and maximum 
PA current readings for each voltage. The length of 
the voltage list can be as long or as short as you believe 
necessary for the transmitter and possible operating 
conditions. For example, look at Table 1 as a mini-
mum. A notice on the table that operating personnel 
should contact you immediately if conditions go be-
yond chart limits of voltage or current shows you have 

given necessary consideration to possibilities for ab-
normal operation. 
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STAC TM! 
No matter what they're talking about, STAC is the best way 
to manage your calls. 

STAC ( Studio Telephone Access Center) puts you in control 
of your talk shows, requesticontest lines, call- ins and phoners 
with great sound, ease of operation and scalable configura-
tion. Incorporating a pair of Comrex high-performance digital 
hybrids, STAC provides the most natural sounding telephone 
audio even when conferencing up to four callers. 

The STAC system is available in six (STAC 6) and twelve (STAC 12) 
line versions. Connect up to four control surfaces using standard 
CAT5 cable --- no custom cabling required. Best of all, STAC is 
incredibly easy to use --- anyone can master it in seconds. 

Use STAC any place there's a web browser! 
If you have a computer, you've already got all the hardware and software 
you need. Just log onto the internet using a standard web browser — NO 
SPECIAL SOFTWARE TO INSTALL — go to your STAC IP address, and you 
are there! STAC 'EM from home, the studio or that great beach in Cancun! 

Cool features include: 
• STAC IP allows call control from multiple networked computers. 

Busy-All makes starting contests a breeze. 

Auto-Attendant answers, plays your message and STACs 
callers on hold. Great stress relief for screeners and producers! 

Got Cr 

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



Transmission 
by Phil Alexander 

Continued From Page 6 

Table1 - Indirect Operating Parameters 

PA Minimum Nominal Maximum 

Volts PA Amps PA Amps PA Amps 

2400 0.500 0.556 0.583 
2425 0.495 0.550 0.577 
2450 0.490 0.544 0.571 

2475 0.485 0.539 0.566 
2500 0.480 0.533 0.560 
2525 0.475 0.528 0.554 
2550 0.471 0.523 0.549 

2575 0.466 0.518 0.544 
2600 0.462 0.513 0.538 

AUTOMATING THE CHART 
Grinding out charts on a hand calculator can be a 

tedious, mind-numbing task, and possibilities for errors 
are endless. Fortunately, computer spread sheet pro-
grams such as Lotus, Excel, QuattroPro and others can 
crank out excellent tables quickly and accurately. 

It is a simple matter of solving for current, over and 
over, doing it three times for each voltage on the table. If 
the station uses more than one power level, a separate 
table for each power level is clearer than condensing the 

information on a single page. 
The formula is a simple one. First, we divide the 

station's licensed operating power by PA efficiency to get 
PA input power, and we also do the same for 90% and 105% 
of normal power to get the minimum and maximum powers. 

By the way, please remember last month's discussion 
about how the licensed power and operating power of an 
AM directional station are not the same. Essentially, Section 
73.51 boosts the operating power of directional stations 8 

percent above the nominal licensed power for powers of 5 
kW or less, and 5.3 percent for stations with nominal powers 

in excess of5 kW to compensate for phasor and transmission 
system losses. Do not overlook this point when calculating 

PA input power for AM DA plants. 
To summarize the calculations: dividing PA input power 

by input voltage shows the current required for that voltage. 

It is as simple as PIE: P = ( I)(E), thus: I = (PIF)/E. 

Table 2 - Enhanced Parameter Listing 

fransmlffer Power Output: 1000 
Transmitter Efficiency: 75 

Nominal PA Voltage: 2300 
Voltage Differential Interval: 5 

1240 KWXZ Acceptable Transrnitter Operation 
Indirect Power Deterrnination 

PA Minimum Nominal Maximum PA Minimum Nominal Maximum 
Volts PA Amps PA LUses_ PA Arm Vol.t121L_8n•_s  PA Amps Pli,7<iltke 
UM n 0.533 - 6593 - 6.622 _ -2300_ 80 0.5 0.433 
2255 0.532 0.591 0.621 2505 0.479 0.532 0.559 
2260 0.531 0.590 0.619 2510 0.478 0.531 0.558 
2265 0.530 0.589 0.618 2515 0.477 0.530 0.557 
2270 0.529 0.587 0.617 2520 0.476 0.529 0.556 
2275 0.527 0.586 0.615 2525 0.475 0.528 0.554 
2280 0.526 0.585 0.614 2530 0.474 0.527 0.553 
2285 0.525 0.584 0.613 2535 0.473 0.526 0.552 
2290 0.524 0.582 0.611 2540 0.472 0.525 0.551 
2295 0.523 0.581 0.610 2545 0.472 0.524 0.550 
2300 0.522 0.580 0.609 2550 0.471 0.523 0.549 
2305 0.521 0.578 0.607 2555 0.470 0.522 0.548 
2310 0.519 0.577 0.606 2560 0.469 0.521 0.547 
2315 0.518 0.576 0.605 2565 0.468 0.520 0.546 
2320 0.517 0.575 0.603 2570 0.467 0.519 0.545 
2325 0.516 0.573 0.602 2575 0.466 0.518 0.544 
2330 0.515 0.572 0.601 2580 0.465 0.517 0.543 
2335 0.514 0.571 0.600 2585 0.464 0.516 0.542 
2340 0.513 0.570 0.598 2590 0.463 0.515 0.541 
2345 0.512 0.569 0.597 2595 0.462 0.514 0.539 
2350 0.511 0.567 0.596 2600 0.462 0.513 0.538 
2355 0.510 0.566 0.594 2605 0.461 0.512 0.537 
2360 0.508 0.565 0.593 2610 0.460 0.511 0.536 
2365 0.507 0.564 0.592 2615 0.459 0.510 0.535 
2370 0.506 0.563 0.591 2620 0.458 0.509 0.534 
2375 0.505 0.561 0.589 2625 0.457 0.508 0.533 
2380 0.504 0.560 0.588 2630 0.456 0.507 0.532 
2385 0.503 0.559 0.587 2635 0.455 0.506 0.531 
2390 0.502 0.558 0.586 2640 0.455 0.505 0.530 
2395 0.501 0.557 0.585 2645 0.454 0.504 0.529 
2400 0.500 0.556 0.583 2650 0.453 0.503 0.528 
2405 0.499 0.554 0.582 2655 0.452 0.502 0.527 
2410 0.498 0.553 0.581 2660 0.451 0.501 0.526 
2415 0.497 0.552 0.580 2665 0.450 0.500 0.525 
2420 0.496 0.551 0.579 2670 0.449 0.499 0.524 
2425 0.495 0.550 0.577 2675 0.449 0.498 0.523 
2430 0.494 0.549 0.576 2680 0.448 0.498 0.522 
2435 0.493 0.548 0.575 2685 0.447 0.497 0.521 
2440 0.492 0.546 0.574 2690 0.446 0.496 0.520 
2445 0.491 0.545 0.573 2695 0.445 0.495 0.519 
2450 0.490 0.544 0.571 2700 0.444 0.494 0.519 
2455 0.489 0.543 0.570 2705 0.444 0.493 0.518 
2460 0.488 0.542 0.569 2710 0.443 0.492 0.517 
2465 0.487 0.541 0.568 2715 0.442 0.491 0.516 
2470 0.486 0.540 0.567 2720 0.441 0.490 0.515 
2475 0.485 0.539 0.566 2725 0.440 0.489 0.514 
2480 0.484 0.538 0.565 2730 0.440 0.488 0.513 
2485 0.483 0.537 0.563 2735 0.439 0.488 0.512 
2490 0.482 0.535 0.562 2740 0.438 0.487 0.511 
2495 0.481 0.534 0.561 2745 0.437 0.486 0.510 
2500 0.480 0.533 0.560 2750 0.436 0.485 0.509 

Oterator Warninn Contact the Chief Onerator 
Minimum Amps or above Maximum Amps for the operating voltage or d the 
o atin voila of thetransrratter cannot be found on this chart Call. 566-556-5655. 

IMMEDIATELY d current is below 

SPREADSHEET DETAILS 
Using this basic formula and the replication power of 

a spreadsheet, it is easy to generate a simple form like the 
one shown in Table 1, or the enhanced version shown in 
Table 2. Copies of an Indirect Power Table Generator 

spreadsheet can be downloaded from: radio-guide.com/ 
pwrcht.wkl This is a simple, basic spreadsheet in the 

universal Lotus 1-2-3 .WK1 format for portability, and 
loads into virtually any spreadsheet of the past ten years. 

However, simplicity does not limit its power. It can 
generate operating tables with 99 voltages around any 
typical reference voltage entry and allows any desired 

differential between voltage steps. After loading it into 
your spreadsheet program you can enhance it with call 
letters and your choice of type face, and if you are familiar 
with spread sheets, change the number of voltages in the 
chart. However, the fundamentals you need for accurately 
turning out indirect power tables on demand are all there. 

LEGAL AND DOCUMENTED 
Keeping an AM station within authorized power 

limits is simple. Maintain an accurate impedance mea-
surement on file, as discussed last month in the first part 
of this article. Use it and the authorized nominal power on 
the station license for calculating the correct current 
range at the measurement point. Make regular entries of 
operating parameters. 

Whenever you make tower changes or suspect imped-
ance may have changed, begin indirect power determina-
tion and make a notation in the log. Make a new impedance 
measurement as soon as possible, or have one made by 
someone experienced who has the right equipment. Then 
follow up with the proper paperwork required by the FCC. 

Keeping everything legal and documented really is 
cheaper in the long run than the alternative. Better yet, 
you will know you are getting all the coverage the station 
license permits. 

Phil Alexander operates Broadcast Engineering Services and 
Technology in Indianapolis. IN. when he is not squeezing out more 
coverage fiar stations in the Midwest. You can email Phil at: 
dynothereaearthlink.net 

Sports Broadcasts 

Interface Solutions 

Communications 

Live interviews or remotes? 

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

and RemoteMix Sport, our most popular broadcast 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 

New Broadcast equipment at exceptional prices. 

Quality pre-owned equipment. 

Customized automation systems. 

Complete turnkey installation 

Console pre-wiring packages. 

Broadcast equipment repair. 

Complete engineering services. 

Studio design and project management. 

Lightner Electronics Inc. 

Your Ultimate Solution. 

Toll Free: 866-239-3888 
Fax: 814-239-8402 
www.LightnerElectronics.com 
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Full 
by George Nicholas 

Resource Management 101 

[CEDAR RAPIDS, Iowa] A successful engineering 

manager must have knowledge spanning several disci-
plines: electronics, personal relations — and something I 
call "resource management." Resource management is 

nothing new — it is just a fancy name for being able to find 
the right answer, easily and quickly. 

Most working engineers eventually amass a large 
collection of books, magazines, white papers, brochures, 
catalogs, tapes, pictures, and article scraps of all shapes 
and sizes. Some of those resources are timeless, some are 
outdated; some may even be missing, having been loaned 
to a colleague. 

In this edition of Full Duplex, we focus on some of the 

better Engineering resources that are available. Of course, 
this is only a basic list — a place to start. There are many 
books and resources out there, including many I have never 
seen or used. If you have a favorite book or resource, please 

share it with us. As time goes by, we ought to be able to help 
each other build up some great libraries. 

THE BIG BOOK 

There are several key books most engineering shops 
should have. The top of the list includes the NAB Engineer-
ing Handbook, now in its 9th Edition. You will find it at the 
NAB website ( http://www.nab.org) or on display at the 
NAB bookstore at the annual conventions. It is large and 
has a large price tag — typically around $ 175.00. But when 
you consider how many topics it covers (including what is 
on the CD ROM), it is really a good deal. 

The NAB Engineering Handbook is updated every 

few years; as technology rapidly changes, any current 
volume will have both new and outdated material. Fortu-
nately, most broadcast engineering theories and prin-

ciples have been pretty much in effect since the late 
1930's. Thus, even the older editions have value: a 
"hand-me-down" edition from another engineer who has 

just replaced his might contain transmitters that could 
well be under your care today! 

KNOWING THE RULES 
The next resource I recommend is access to a set of 

FCC Rules. There are several ways to get the Rules. 
The best and most expensive is to subscribe to a Rules 

"service." You will receive informative bi-monthly up-
dates and newsletters from the publisher, in either printed 

form or on CD ROM. The updates help you stay on top of 
the latest FCC Rule changes. But they are also expensive 

— in the neighborhood of $375 per year, or more. 

Alternately, you can purchase the CFR books from the 
US Government Printing Office. The applicable sections 
include Part 0, 1, 17, 73 and 74 and can usually be had for 
less than $ 100. A third, and far less expensive option is via 
the Internet. The FCC website (http://www.fcc.gov) has 
links to a Rule search. There are a few other sites out there 
with FCC Rules and search engines, including http:// 
www.hallikainen.com. 
A word of caution: most printed FCC Rules are 

from the last release to the US Government Printing 
Office, typically in October of each year. So if you buy 
your set of books in, say, August or September, they are 
already almost a year old, with new versions coming in 
a few weeks. 

OTHER RESOURCES 
Another great resource is the AARL Antenna Hand-

book. Granted, you may not refer to it daily, but mine 
recently helped a friend and I design a long wire antenna 
when their main AM tower fell in a windstorm. By brain-
storming and referring to the AARL Handbook, we were 
able to design the system on the first try and get them back 
on the air quickly. 

If you are charged with maintaining an AM directional 
antenna system, Jack Layton' sDirectional Antennas Made 
Simple is a great resource to have on hand. It is chock full 

ECONCO 
Rebuilt Power Tubes 

Approximately 

One Half the Cost of New 
3,000 Hour Unconditional Guarantee 

Call for Your Quotation 

ECONCO 1318 Commerce Ave.. Woodland, CA 95776 

Phone: 530-662-7553 Fax: 530-666-7760 

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

of directional antenna principles, including analysis and 
step-by-step instructions on directional measurements 

Since many of you also have IT duties, I suggest any 
of the Administrator's Pocket Consultant series by Wil-

liam R Stanek (Microsoft Press). They include Windows 
XP Professional, Windows Server 2003 or Windows 
2000 among others. I found mine at Barnes and Noble. 

There are many reference books on IT, and you should 
find the type that works best for you; I happen to like 
Stanek's style and layout. 

Those looking for some basic "how to" and "why" 

textbooks cannot beat Noble Press. Their books include 
Radioman's Manual qTRF Devices by Harold Kinley and 
Spectrum Network Measurements by Robert A. Witte, 
both around $75. Perhaps you are mentoring a high 

school or college student, looking at broadcast or elec-
tronic communication as a career. Modern Electronic 
Communication by Gary M. Miller is a great textbook 

that covers all of the different types of communication, 
including cellular. 

There are also many math formula and other reference 
formula books out there. Pocket Re/by Thomas Glover 

will literally fit in your pocket or tool bag. Available at 
many hardware stores for $ 10, just about every formula 

known to mankind is in there. You can amaze your friends 
with the Greek alphabet or Periodic Table trivia! 

PASS IT ON 
Finally, a plea to some of you who are retiring, leaving 

the business, or simply have more books than they need. If 
you have a local engineer you mentored, or have a public 
library in need of broadcast and engineering resources, 
please consider donating your library to those in need. 

Before our next meeting, I would like to hear from you! 
Let me know what books and resources you recommend. 
We will list those, as well as some great websites and links. 

George Nicholas specializes in technical and commu-
nications consulting throughout the US. If you have an 

experience to share, or an idea you would like to explore, 
email him at: georgenicholas@csi.com 

- 
-Fast Voice / phone recording and editing 

VoxPro® PC 
VoxPro PC software provides fast digital recording 
and editing of voice and phone recordings on PCs 
with Windows 2000 or XP Pro VoxPro PC 
software uses a computer keyboard or an optional 
control panel ( shown right) to execute its easy to 
learn features 

One Hot Editor 
• Faster than ever deleting, copying and moving files. 
• Adjust gain after recording in one or two tracks. 

• Compatible with virtually all sound cards 
• Imports- exports all popular formats including MP3 

• Fully re-sizable screen from minimal to full 
screen 

• Reverb, Echo. Chorus, Flanger, Tempo & Rate 
change and more 

• Networks on NT. Novell or peer-to-peer 
networks. 

• Remotely starts record, play. and stop fiuii console 

• Copies or moves multiple files from folder-to-
folder, user-to-user or room-to-room 

• Records host in one channel caller in another 
and plays back in stereo or mono 

• Scrubs audio using jog wheel or buttons 

• Unlimited undo's and redo's for life of file 

• Opto-) so tally in record mode for on-air lights 

• One button Insert Record automatically sandwiches 
new audio into existing recordings. 

No Other Editor 
No other digital audio editor in the world has 
the ability to copy and move multiple files from 
user to user or room to room create files and 
instantaneously share them with other selected 
workstations, or provide access to on-air files 
from another studio when you re off the air using 
existing NT. Novell or peer to peer networks 

"Never has one piece of equipment made 
such a difference in the air staff's ability to 
build great phoners, fast. And they learned 
it in minutes without having to spend much 
time training on it." 

Bob Case VP Piograrrirring, 
Gear Ceannel - Seallie 

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 1.1SB port for control panel. IJSB or 
parallel port for hardware key 

VoxPro PC is available at most broadcast 
distributors. For more infomation go to 
www.audionlabs.com or call us at: 

206 842 5202 x204 
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Guide by Craig Bowman 

One Step Forward 
Two Steps Backup 

[DURA ND, Michigan] How many times have 
you told the Production Director, Traffic Manager, 
Sales Manager, etc., that their current crisis would 
have been avoided had they only backed-up their data? 
As we stand there smiling, in the back of our minds we 
wonder when we last backed-up. 
I do not want to get into the pros and cons of the 

various backup media, I just want to emphasize that it 
be done — today! 

JUST DO IT 
Of course, DVD drives rock. The 

media now is inexpensive, and thus the 
media of choice in my world. It is so 
simple that I have a batch file that, at a 
command window prompt, does a back 
up of all my necessary files each and 
every day. 

When I come in my office, the DVD 
drive is open and the backup staring at me 
indicates a successful backup from the 
day before. The disk is removed, and the 
next day's disk is inserted. This occurs 
Monday through Friday using the RW 
media, so disks last for months. Once a 
month or so a complete backup is taken 
off site. 

CRASHES HAPPEN 

There are many reasons for crashes. 
Sometimes it is the hardware — after all, 
there is a finite life span for hard drives. 
Sometimes it is a software problem. One 
hopes software crashes are not the result 
of a virus, but it does happen. However, 
most often, some file gets corrupted and 
all heck breaks loose. 
A reminder: when backing up, take a 

moment to see if you are backing up 
enough. Different applications use dif-
ferent sets of data, often stored in differ-
ent places. Be sure to catch them all. 

For example, we had a Netware server 
crash. At first, we thought "Hey that's 
OK. We have all the necessary files 
(CBSI, etc) backed up." That much was 
true. But our GroupWise data was not 
backed up. Suddenly, everyone at the 
station who was using GroupWise as 
their filing cabinet for each and every 
company email ever sent or received was 
complaining, loudly. It will never hap-
pen again — now we backup GroupWise. 

ANTICIPATION HELPS 
One afternoon about 4:30, due to an 

intermittent network card in our Logitek 
audio engines, our network routing table 
(the .NCO file) became corrupt. Fortu-
nately — just the day before — I noticed 
the name of the table we were using did 
not make sense, and I copied it to a name 
which better reflected the stations for 
which it was in use. I also had made a 
note to update the filename the next 
time we had any major changes to the 
configuration. 

In one way, I hate that I may have used up all the 
luck I have in this one incident, but it sure got us back 
on the air quickly — almost better than a Lotto ticket. 
But, this too, will never happen again. We now include 
the .NCO file, and all the other \ logitek \ files, in our 
daily backup. 

KEEP SUFFICIENT BACKUPS 
We use Scott Studios automation, and not long 

ago we lost the boot drive in our Dispatch machine. 
It was not the end of the world by any stretch — 
especially since we had all the data backed up. True, 
we did have the backups, but unbeknownst to us the 
Dispatch data had been getting corrupted for weeks 
and we did not have one old enough backup to 
restore completely. When is having a backup too 
recent been a problem? Shoot; now we keep weekly 
backups for more than a week. 

The idea to write this article came to me last night 
while I was lying in bed, mentally solving all the world's 
problems, and not sleeping. The fact that my laptop had 
been acting strange all day probably planted the seed. 
Sure enough, this morning when I tried to boot my 
laptop to start writing this article, XP would not boot. 
I am using a backup (nope — I did not back up) hard 

drive in my laptop whilst feverishly attempting to get as 
much data from my old drive as I can. The good news is 
there are companies who can retrieve your lost data. The 
bad news is they cost around $ 150.00 per hour (mini-
mum) with the average time of 10 hours. Wait a minute 
— a Google search shows classes in data retrieval. Maybe 
I will have to add another service to my business card. 

Craig Bowman has been a radio engineerfor over 
25 years. His contractingfirm, Bowman Engineering, 
is based in Durand, MI. Contact Craig at 
craigl@shianet.org 
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Start Auto 

Au d oVAU LT 
Big Bang for Small Bucks. 

No, we didn't change our price list... AudioVAULT has always been an economical, modular solutior 

for small- and mid-sized stations requiring the right balance to meet programming, operational and 

budget requirements. Support of multiple studios and stations, as well as true IP networking, are only 

some of the reasons AudioVAULT is also the first choice for major markets. The latest version of reli-

able, flexible AudioVAULT provides individualized user interfaces, and integrates with RDS and HD Radio 

data, including secondary audio services, such as Tomorrow Radio. AudioVAULT can improve your pro-

ductivity and profit, backed 24/7 by a company you know you can trust. Contact BE today for a custom 

quotation... and be prepared to spend less for more. 

cAtigietó   

Program Generabon & Data asper Om a 

I=E 
Broadcast Electronics, Inc. • 4100 North 24th Street, PO. Box 3606, Quincy, Illinois 62305-3606 U.S.A. 

Telephone: (217) 224-9600 • Fax: (217) 224-9607 • E- Mail: bdcastebdcast.com 

Br oadcmt Electronus, the BE logo and AurloVALAT are regiSterCti trademark ,. of Br oadca,t Ele, trotte',, Inc 
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75412 Highway 25 • Covington, LA 70435 - U.S.A. 
800-624-7626 • 985-893-1243 

Fax: 985-892-7323 • www.freeland-inc.com 
Email: freeland-inc.com@freeland-inc.com 

LOOKING TO CUT YOUR BUDGET? 

LET US HELP REDUCE YOUR 

ENGINEERING COSTS WITH REBUILT TUBES. 

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 

1-800-624-7626 • 985-893-1243 • freeland-inc.com@freeland-inc.com 

Take 
10% Off 

THE COST OF YOUR NEXT 
REBUILT TRANSMITTER TUBE. 

This original coupon must accompany 
the used tube when sending it in 

for rebuilding, for discount to apply. 

This coupon is only valid for one rebuilt tube. 
COUPON COPIES ARE NOT VALID 

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: judyn@nottltd.com 

Over 40 Years 
Broadcasting 
Experience 

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'. 

www.rectifiers.com I 800-649-6370 

We Have CCA Rectifiers 
• Rectifier Upgrades 

Available 
• Same Day Shipments 

PROGRAM DELIVERY 
COSTING TOO MUCH? 
NEED ID DISTRIBUTE YOUR PROGRAMMING BEYOND STL? 

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 
"Uunneut vv;th the Lyn‘" 

888-SAT-LYNX 
7 z. 8 - 9 6 9 

salesesatellitelynx.com 

Satellite Lynx, LLC • 205 River Road • Walden, NY 12586 
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Operations 
Guide by Mark Mitchell 

Is it " Budget Planning Time" Already? 

[HOUSTON, Texas] It is a new near, and time to start 
planning for next year's budget. Wait. I can already hear 
some of you saying "Plan for next year? I haven't even got 
started on this year's budget!" 

LOOKING FAR ENOUGH AHEAD 
I know that this might seem like a silly idea but like any 

other long term project, planning is the key. And whether 
you work in a large market or a small market now is the time 
to start making plans and planting ideas for the future. 

While some of these ideas can be used for both Capital 
as well as Operating budgets I am going to focus on 
Operating budgets here. Although a lot of this can be 
considered basic, it is amazing how many engineers not 
only do not plan for budgets, but do not have the steps in 
place that will make it easier to do budgets easily and in a 
timely manner. 

Instead, most of us just throw together something at the 
last minute, usually consisting of bumping up the numbers 
from last year the three to four percent that is allowed across 

the board. This is not only ineffective but also inefficient. 
What I would like to do is to show you an overview of some 
things that help me not only prepare my budget but also 
prepare my management for the recommendations I make 
in my budget. 

BUILDING THE WISH LIST 
As you go through the year, you and your workmates 

will have thoughts and ideas of things that you would like 
to change or accomplish. But as we get busy just doing the 
day-to-day tasks, those ideas get lost or forgotten. I have 
found one of the best ways to help me remember is to start 
each year with a sheet of paper, a computerized task list, an 
erasable wallboard or some other place where I can write 
down the ideas as they come to me. 

This serves a couple of purposes. The first is that I do not 
forget the idea. The second is so that down the road I can re-
evaluate the idea to see if it is still feasible. Often times it 
will spur my thoughts to other related items that I had not 
thought about at the time. And finally it gives me a yearlong 
list to work with when the budget process begins. 

The nice thing about this list is that you can be as 
outlandish as you wish. Do you find you need an additional 
person? If you have it on your list, you can take the 
opportunity throughout the year to document the occasions 
where having that extra person would have saved you 
money by reducing the time a station was down. 

What about those occasional projects that need to be 
done? Like having bees removed from a transmitter site. 
You can document the time of year that the problem 
occurred, and whether or not you had the same problem the 
previous year. You can also use this list for big projects that 
occur every few years such as painting a tower, building, or 
making major fence repairs that you can see will be needed. 

You should also prepare forany large ticket items that you 
may not need, such as a new tube, because you never know 
when a lightening strike or power surge is going to take out the 
one you just put in. Whatever you feel the need is, as you think 
of it or come across it, put it down on your list. 

PACKING IT IN 

"But wait," you say, "If I do that, my list is going to be 
bigger than the three volumes for my transmitter!" And I say, 
"that's okay." Remember the list is just going to be used as a 

guide for when you start putting your budget down on paper. 
This year's list has been started; it already includes 

items like backup cards for my Intraplex and new tower 
light sensors. I put the tower light sensors in after that 

helicopter crash because when I looked at the ones I had 
inherited, I saw that most of them were pretty old and was 
unsure how reliable they were. 

That is another important aspect of this list. Use it to put 
down items that need to be replaced due to obsolescence. 
Even as technology changes rapidly, the reliability of our 
stations is of paramount importance. We need to make sure 
we have the technology that suits our stations best and 
makes our jobs as worry free as possible. After all, we have 
personal lives too. (Of course, this excludes those engineers 
that seem to live at the station!) 

Another area that you do not want to forget is safety. 
This means items such as fire extinguishers and their annual 
service. If your sites are like mine were, the fire extinguish-
ers may not have been serviced in five to ten years. 

You should have an extinguisher in your generator 
room, and one or two in your transmitter room. Make sure 
you have the correct type for electrical fires. Even if you 
have a fire suppression system installed in the building, 
having a couple of extinguishers handy could take care of 
something small before the larger system goes off, and save 
you several hundreds of dollars. 

Also for safety, make sure that you remember items like 
hearing protection, eye wash stations, mud mats, stepping 
stones or gravel, as well as items like gloves, face (breath-
ing) mask, and eye protection. Think about the ladders that 
you have. Do they present some type of risk to the user? For 
instance, aluminum ladders should not be used at transmit-
ter sites. Do you have lock out/tag out kits? With the 
increase in liability when you have contractors on site, these 
types of items are not only desired they are needed to protect 
the station from lawsuits. 

DELETIONS/ADDITIONS 
As you create this list, indicate items you may have had 

in the budget in previous years but no longer need. For 
example, if you just got a new solid-state transmitter, make 
a note to delete "replacement tube." 

Hornet Spray 
Salary Increase 

New PD 

At the same time you also need to make sure you budget 
for a replacement or spare solid-state module as, well as for 
repairs to one or two modules. Face it — at least one of them 
is going to blow up at the most inconvenient time during the 
year. You surely do not want to tell your GM you need to 

spend two to three thousand dollars — and spend several 
days or weeks repairing a module — to get you back to full 
power during ratings. 

Consider the tools you use for the studio. Do you have 
what you need or are you just trying to make do with what 
you already have? What about extra cable and connectors to 
replace ones that die? Have you thought about what you are 
going to do if one of your microphones goes out? 

PREPARE THE GM 
These are just some of the types of items that you need 

to consider putting on your list. But there is something more 
that you need to consider while you are putting this list 
together. As you add items to your list throughout the year, 
take the opportunity to let your GM know. Present it to him 

while it is fresh in your mind. 
Tell him you do not have to have the item immediately, 

but it is a department or station need you want to put into the 
budget for next year. Then when you bring it back up, you 
can refer to the earlier conversation. And since it will not be 
a surprise, he is more likely to accept it and help keep it from 
being cut during budget reviews. 

As you talk about these budget items with your GM, 
frame them in a way that shows why they are needed. 
Explain how a particular item, service or repair will save the 
station money in the long run. 

For example, you may want an annual service contract 
for a generator you have been servicing yourself. Explain 
the benefits and cost reduction factors and/or reliability/ 
down-time issues. Let the GM know that when you have to 
perform this type of work yourself, it takes time away from 
you keeping the transmitter staying at its most efficient 
operating state. 

Remember the better prepared you are to show your 
GM how something will increase revenue, reliability, and 
ratings, the easier time you will have keeping that item in 
the budget. 

Sure, I can hear some of you saying, "How does 
getting my generator serviced by someone else increase 
revenue, reliability or ratings?" Consider this: if you have 
a professional perform even the routine maintenance on 
your generator, they are likely to spot potential problems 
that occur with that particular generator of which you may 
not be aware. 

This will increase reliability as you will be less likely to 
have a generator failure when it really counts — such as in 
the middle of morning drive. As you well know, that is 
exactly when old Murphy will stick his head in to cause a 
problem. Instead of disaster, when the power goes out in the 
middle of ratings you will be on the air with the scoop on the 
biggest thing going on in your area. 

BUDGET TIME 
After you have taken these steps throughout the year, 

the day finally comes when you will have to put it all 
together to present a budget. If you have written down 
some type of justification as you saw it at the time, this 
part should be a lot easier and the budget you present will 
be much better. 

Start by going through the entire list. Do this several 
weeks before the budget process actually begins. Take a 
few minutes and evaluate each item. Ask yourself if that 
item and the reasons behind adding it are still valid. 
Because circumstances change throughout the year, there 
will be items you will look at and immediately decide they 
can be stricken from the list. 

Once you have eliminated what you believe is unneces-
sary, schedule a little bit of time with your GM and go 
through the remainder of the list. This will accomplish a 
number of things. 

One is to refresh your GM with items that you had 
casually mentioned to him previously. Two, it will give the 

two of you a chance to go over all the items when you are 
not pressed for time. Three, your ideas may prompt him to 

suggest items that you had not thought about. Finally, you 
will have the opportunity to make any adjustments the two 
of you come together on. 

Now lest I forget, there is one other person/department 
that you want involved with this process — the Business 
Manager. 

The Business Manager can help you put together the 
numbers to show the cost savings/benefits. Many times they 
can help you with the presentation of an item so it will most 
likely make it through the budget cutting process. If you can 
make changes in your budget that will make it easier for 
them, such as having a bill from one vendor instead of 
several bills from multiple suppliers, they are more inclined 

to help push through your ideas. 
Try some of these suggestions; you will find the budget 

process can be made easier when you take the time to plan 
ahead and involve others in this process all through the year. 

Mark Mitchell is currently a Chief Engineer in Hous-
ton, TX You can email Markat HoustonChiejEng@aoLcom 
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Amplified ,Vic/tine- to TEIephonE intErfacF 

î). Outputs 84, .np.rs for telephone handset, cellular phone 
o balanced lime level at. up to + 10dBm. 

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

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

External power input with silent, auto-switching 
oattery backup. 

D Individual gain controls for send, receive and 
headphones le.vells. 

UnattFnels-d Dial-Up F3rnadcests with thr DR-I0 

)The DR-10 is a Dial-Up remote control with balanced telephone 
audio input & outpuit that can control many automation systems 
or your aud ,o console for unattended remote broadcasts. 

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

D Use the DPDT relays to insert the phone audio directly into the 
program path when nE cessary, especially for emergencies. 

TFITap PocleFf-517ed Manual TElFphonr CnuplFr 

Can be u•sed as a phone tap or a passive manual telephone coupler. 

D Send or receive telepho:ne audio. 

D Compact size & low coEt makes the TelTap a great addition to 
your remote kit for main or backup capabilities. 

Discover more online at 

www.círcultvvErices.corn cw 
CircultWerlc€5. 2F305 NW 6th StrFet. GainFsville. Florida 32609. USA. 352-335-6555 

Congratulations to Journa 

When Jounial Broadcas: Group of Omaha 

needed br:_mdcast furniture for fourteen 

new s:ucliios, they came to Ram Broadcast 

Systems. Cal Ram do the same for you? 

Ram offers c:omprehensive studio design, 

fabrication, systems integration, and 

comiponents. Put Ram's 35 years of 

experience to work for you: 

• Studio Design Et fabrication 

• Pre-Wired :Systems 

• Broadcast Furniture 

• Swi:chers 

• Meterirg 

• Amplifiers 

• Wire EliCajle 

• Racks 

• Accessories 

• Used Equiipment 

• And Morel 

Broadcast Group of Omaha 

RAM Broadcast Systems 

www.ramsysccm.com 
800.779.7575 
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FCC  
Focus by Bruce Eisen 

Broadcasting Telephone Calls 

The morning crewjust had a hilarious phone call order-
ing 500 pizzas for delivery. Your news anchor got the Mayor 
to admit to a scandal. But can you put such calls on the air? 

[WASHINGTON. D.C.] One area of continued FCC 
enforcement does not have the sex appeal of indecency, 
but still generates significant broadcast fines each year 
because stations fail to follow a relatively simple FCC 
regulation. 
A primary example of a Rule that can go unnoticed or 

misunderstood is the Rule against broadcasting telephone 
conversations. Sometimes it is the desire of a radio an-
nouncer to be current or controversial that trumps the need 
to stay compliant. No matter the reasoning, it   
is tempting fate to ignore the Rule. 

PRIOR NOTIFICATION 
The FCC (Section 73.1206) requires a 

broadcaster to provide prior notification of 
its intent to broadcast a telephone conversa-
tion to the party whose conversation is to be 
aired. It is not relevant whether the conversa-
tion is being recorded or is broadcast live — 
the proper notification must still be given. 

There is a single exception, and it is a 
corker: a number of cases have turned on the 
question of whether or not the party was aware 
or may have been presumed to be aware from 
the circumstances of the conversation that it 
was being or likely to have been broadcast. 

But before anyone scoffs at this regulation 
and believes that the exception is so subjective 
that any case can be won simply by strongly 
arguing that the party should have been aware 
of a broadcast, you must understand that the 
FCC has ruled that awareness is presumed to 
exist only when the other party to the call has 
some association or affiliation with the station. 

That cuts the exception to ribbons, but it 
does not mean a broadcaster cannot show that 
a party knew, or should have known, that the 
conversation is being or will be broadcast. 
For instance, the rule presumes that a person 
is aware that a conversation will be aired if 
that person originates a call to an on-air call-
in show. 

PROBLEM AREAS 
Actually, problems with the Rule ordi-

narily arise because many radio shows are 
driven by spontaneity, a quality that can prove 
exciting to an audience. And what could be 
more spontaneous than a discussion with a 
listener about a controversial or even inflam-
matory topic? We have all heard or seen man-
in-the-street interviews, comedic or other-

wise, and these exchanges can be legitimately 
entertaining as long as they do not cross over 
into areas of indecency or defamation. 

Unfortunately, some of the spontaneity 
may be lost when a person realizes that he or 
she is to be on the air. But that trade-off 

comes with the privilege of being a broadcast 
licensee. The FCC has held the Prior Notifi-

cation requirement ensures the protection of 

an individual's right to answer the telephone 
without having his or her voice or statements 

transmitted to the public by a broadcast sta-
tion live, or by recording for delayed airing. 

This right to privacy is, I think, funda-
mental to we Americans, and the FCC has 
held that clear notice to an interviewee of an 
intent to record that person for broadcast 
requires specific notification to that effect. 
Recently, the agency has even stated that a 

voicemail message constitutes a conversa-
tion within the meaning of the Rule, and that 

"it is reasonable and desirable to retain for individuals the 
right to answer the telephone without having their voices or 
statements transmitted to the public," absent prior notice. 

Therefore, it is important for broadcasters to under-
stand that the right to answer without having one's voice 
transmitted to the public exists irrespective of whether the 
voice is broadcast or recorded for later broadcast, is live 
or is lifted from an answering machine. The FCC means 
business and provides very little wiggle room to avoid 
sanctions under the Rule. 

FORGIVENESS IS NOT EASIER TO GET 
There simply is no way to address this problem after the 

fact. Once the conversation begins, it is too late! The FCC 
has held that notification must be provided to an inter-
viewee belbre initiating the recording. The violation occurs 
when the telephone call is recorded for broadcast use 
without the called party's prior knowledge. Granting per-
mission after the recording and before the actual broadcast 
still breaks the Rule. 

Station personnel must be informed that embarrassing 
folks during morning drive time is totally off limits. That is, 
of course, unless you can absorb the cost: of an FCC 
forfeiture — they start at $4,000, and can run significantly 
more if the FCC finds an upward adjustment is needed 
under the facts of the case. But even non-embarrassing 

exchanges can still run afoul of the Rules. 
To reduce problems it is a good idea to develop a station 

"telephone broadcast policy" before trouble happens, and 
ensure the entire air staff understands not only the policy, 

but the legal reasons behind it. 
As a matter of fact, for a whole range of FCC issues, it 

makes great sense to have periodic meetings to address 
some of the Rules and Regulations that historically lead to 
fines. The meeting should be followed up with an appropri-
ate memo outlining the requirements of the Rules. It is well 

worth the effort. 

Bruce Eisen, of Kaye. Scholer, has been a communications 
attorney for some 20 years. If you have a question regarding an FCC 
Rule, you may send an email to Bruce at beisengkayescholer.com 

DIGITAL RADIO IS 
IN OUR FUTURE. 
WE'RE CHOOSING 
MOSELEY Ti SU. 
Introducing the Starlink SL9003T1 

Whether you're 

rolling out HD Radio" or 

planning a studio move, 

look to the name you've 

trusted for over forty 

years to now provide the smart choice in Ti STLs. 

The new Moseley Starlink SL9003T1 has all the payload 

advantages of digital—including, bi-directional program audio; 

Ethernet LAN/WAN extension; transmitter remote control; 

plus, telephone voice channels—delivered over a single Ti link 

or license-free Spread Spectrum radio. 

And consider this, the Starlink is priced nearly a third less 

than the competition. 

How can a Moseley Starlink SL9003T1 possess so much 

capability and still save you money? Just ask our industry-

recognized experts Dave Chancey or Bill Gould for the details. 

Starlink SL9003T1 Digital SIL. 

Good choice. 

www.moseleysb.com 
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Model CRW-S Weather Receiver 

GORMAN-REDLICH 
257 W. Union Street, Athens, OH 45701 

Phone: 740-593-3150 - Fax: 740-592-3898 
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Model CRW-S Weather Receiver 

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

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

Easy to Use 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. 

EA 51 Encoder-Decoder 

EA51 Decoder 

EA51-CG Encoder Decoder with built-in character generator. 

*Optional DTMF interface available. 
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Model CMR Digital Antenna Monitor 

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 
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San Jose CA 

FM Power Amplifiers 

FM150  $2,145 
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For full details see our web site www.ptekpower.com or Call 
408-48-3342 Fax 408-549-9991 email pleksales@,;ptekpower.com 
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Tower  
Topic 

by Leonard Weenou, P.E. 

The Truth About Towers 
Part 5 — Wire Rope 

[SEDONA, Arizona] In past months, we have 
discussed how the process of tower design is based on 
working backward from the projected loads and the 
location. We have also noted how that process is interac-
tive and not linear. 

This situation also affects this column. No sooner do 
we address one element of the design, fabrication or 
construction process than we find that we need to address 
adjacent components to fully illuminate the very points 
we have just made. 

In the last installment of The Truth About Towers, 
we addressed some of the physics and math of how a 
steel tower is kept vertical. In a guyed tower like our 
fantasy structure for WQRM-FM, that need for vertical-
ity is provided by guy lines. Guy lines are normally made 
of wire rope (see sidebar) and those guy lines are 
attached to the earth with an anchor that is predomi-
nantly concrete. 

So in this column we will deal in steel andconcrete. 

LARGE LOAD, SMALL FOOTPRINT 
When you think about it, a guyed tower, like the 

WQRM-FM fantasy mast, only touches the ground at 
the base and at the anchors. At these loci, a guyed tower 
has the minimal footprint foundations needed for the 
purpose, a great financial and construction advantage. 
But — these foundations have to be sufficient. 

Let us first consider the tower anchors. We should 
mention that they come in multiple design styles se-
lected as a function of the site layout and the soils (or 
lack of soil) en-
countered. In 
general these can 
be divided into 
three design 
groups. 

The most or-
dinary is the 
"drag anchor," 
made up nor-
mally of a con- A typical drag anchor. 

crete underground structure below the frost line 
embracing a steel, typically galvanized rod or beam 
that travels above ground to be connected with the 
guy lines. 

The "block anchor" is a concrete structure that starts 
below the frost line, but that continues above grade. The 
only metal part 
visible is the con-
nection plate or 
point for the guy 
lines. 
A third type, 

the " rock an-
chor," is where 
a suitable steel 
connector is ei-
ther screwed or A typical block anchor 

grouted into a crevasse or drilled hole in solid rock. 
Hopefully the WQRM-FM tower will be able to use 

drag anchors since these are the least expensive to 

install. If the soil is firm enough and there is little or no 
ground water seepage, one can carefully dig down with 
a backhoe to the design depth proscribing the "form" of 
the anchor in the ground. In construction vernacular this 
is called an "earth form." 

The reinforcement steel ( rebar) can then be carefully 
placed in this form along with that anchor rod mentioned 
above. The concrete is then poured in like filling a cake 
pan and — voila! — your anchor is made. 

Properly designed anchors resist the uplift ten-
sion on the guy lines caused by the physical weight of 
the tower (overturn moment) and the wind on it by 

providing "drag resistance." 
This is an accumulation of four contrary forces: 

the weight of the concrete and steel; the wedge 
resistance from the leading edge bottom phalanx of 
the concrete anchor wanting to drive itself into the 
ground; the weight of the overburden or cover; and 
finally, the vector resultant of the horizontal drag 
through and over the earth surrounding the anchor 
assembly. 

ANCHOR ELEVATION ISSUES 

Probably the least thought about item in the 
anchor design is "sinking settlement." This is the 
tendency of the mass of the anchor to sink or settle 
into the ground, analogous to the design study to 
confirm that the tower base has enough displacement 
to keep the tower from sinking. 

Why would this sinking be a consideration? Are not 
the guy lines pulling up on the anchor all the time? Not 
necessarily so. 

Guyed towers are seldom ever really balanced 
exactly or, so to say, standing perfectly straight up. 
Resultant tension on an anchor can be much less than 
the calculated static tension when perfectly plumb. 
Early designers knew this by instinct ( or discovered 
this phenomena by painful experience), and anchors 
in questionable soil tended to be broader and flatter 
than high. This is still the norm today, but we have a 
better handle on the numbers. 

Because of this broad and long format, the design 
of the anchor, and especially the rebar internal struc-
ture, is important. The anchor must move ( if it moves 
at all) as one unit. Even an inch of sinking can 
precipitate a major change in static tension when 
tension returns on that anchor as the tower "leans 
away." 

KEEP AN EYE ON TOWER ALIGNMENT 
This is a good moment to mention that any new tower 

should always be checked for plumb, tension, tightness 
and distortion six months after its erection. From the 
above discussion ofsoilsettlement and compaction, and 
since the greatest changes occur in that first six months, 
you can see why even exact settings on a new tower will 
need to be touched up. 

As with any construction project, creation of a 
meaningful artwork or any great fabrication ( including 
this evening's dinner), the project is always divided into 
two parts: The selection of ideal materials, and the 
execution of the work. Putting up a perfect tower is no 
exception to that premise. Coming up will be some more 
information on what goes into tower bases and guy 

anchors. 
Select your steel and concrete well and strive for a 

perfect installation. 

Leonard Weenou is a legendary consulting engi-
neer with extensive tower project experience. Contact 
him at editor(dradioguide.com 

Wire Rope 
[SEDONA, Arizona - February 2005] Many 

have claimed invention of wire rope; as with any such 
success there is always a multitude of progenitors. 
However, the purveyor who undoubtedly brought 
wire rope design and manufacture to its 19th century 
zenith was John Augustus Roebling, who, among 
many triumphs, was also the designer of the Brooklyn 
Bridge.* 

ALL TWISTED UP 
Wire rope is made up of multiple strands of steel 

wire evenly twisted together to achieve the final, 
desired diameter and strength. In larger sizes, wire 
rope is made up of multiple small wire ropes once 
again twisted together. IWRC is a particular type of 
wire rope that has a single 'racer' strand running 
straight through the middle. 

Guy wires are made up of many smaller wires. 

As mentioned, normally the smaller strands are 
twisted together. This slight tensioning into a bundle 
provides us several advantages. The first and most 
desirable is that the wire rope is very flexible for its 
diameter, which allows it to be rolled on a drum for 
transportation and ease of deployment and use. 

The second is that the multiple strands produce 
distributed and equalized strain on the line enhancing 
its strength under duress. For many reasons, when 
strain is introduced into a solid, it is never evenly felt 
across the cross section of the object. 

STRENGTH IN NUMBERS 
A solid object, such as a solid cylinder, could be 

viewed under stress conditions as having a "strain 
line" running through it. Each of the wires in a wire 
rope have a strain line running through them but their 
capability is times each wire's capability, times the 
number of wires at equalization. 

The fundamental difference between the limited 
strain line in a solid of comparable cross section and 
the multiplication of strength from multiple strain 
lines in a cluster of wires is the secret of strength in 
wire rope. 

Size Strand Wire Size Ultimate Initial Turnbuckle 
In. Dia. Count Dia. in Strength Tension Size (typical) 

1/4 EHS 7 .080 6,650 lbs. 700 lbs. 1/2" 

5/16 EHS 7 .104 11,200 lbs. 1200 lbs. 5/8" 

3/8 EHS 7 .120 15,400 lbs. 1600 lbs. 5/8" 

Details of Extra Heavy Strength (EHS) galva-

nized wire rope typically used in tower con-

struction. ( For a more extensive table go to: http:// 

www.wrca.com/galvanized_strand html) 

Those engineers who design in steel primarily 
look to the AISC (American Institute of Steel Con-
struction) Manual of Steel Construction for the strength 
of the steel material they will use. 

Interesting enough there is no data on wire rope in 
this manual so in this instance we have to follow code 
limitations,** our own instincts and calculations based 
on the data supplied by the manufacturer. 

Although already taken into account by the manu-
facturers, it is interesting to note that galvanizing 
normally reduces the strength of the steel used in the 
wire rope by 10%. 

* If you have not read it, much of Roebling's story and 

consequently that of wire rope is contained in The Great 
Bridge: The Epic Story of the Building of the Brooklyn Bridge' 

by David McCullough. This saga of exceptional prose is a must 
read for all, especially engineers. American Heritage magazine 
calls it one of the greatest books about our past. 

** ANSI (American National Standards Institute) recom-
mendations require as a minimum a 3 to 1 safety margin when 
using wire rope. The U.S. Army Corp. of Engineers requires 
more in some cases based on the precise application and use of 
the wire rope. 
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MT-MR Platinum STL Sustem 

1111111111111111 

For its excellent quality-price value. 

For its adjustable transmission 

power output from 0 to 20W for any 

selected operational frequency. 

For its double conversion receiver 

that makes it apt for digital codifica-

tion (Up to 4 audio channels). 

For being digitally synthesized in 20 MHz operational band for 

frequencies from 1 50 MHz to 960 MHz. 

For the fact that both the transmitter and receiver can measure the 

modulation percentage and pilot signol level ( 19 KHz stereo without 
disconnecting the audio from the transmitter). 

For its remote control. 

For its analog telemetry. 

For being mode for mono or 

stereo (MPX) signal. 

For its capability to work 

with RC power voltage from 

90 to 250 V, 50/60 Hz, and 

also with external battery if 

needed. 

OMB AMERICA 
phone. ( 305) 477-0973 

(305) 477-0974 
fax. ( 305) 477-0611 

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

AM Ground Systems Co. 
Ground System Construction, 

Evaluation & Repair 

1-877-766-2999 
www.amgroundsystems.com 

0 Has your station lost coverage over time? 

0 Is your AM ground system over 30 years old? 

0 Do you have a new CP or are moving transmitter sites? 

0 Has your ground system been damaged or vandalized? 

Is your base impedance or directional pattern unstable? 

O Just wondering if you are getting all of the range your station is 

capable of? 

If the answer to any of these questions is YES 
Call today for a free construction, repair or evaluation quote. 

Reliable On-time Installation 

Quality Workmanship 

Tower Tune-up 

Free Budgetary Estimates & 

Quotes 

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 

e NOTCH FILTERS 

le HARMONIC FILTERS 

• POWER COMBINERS 

• CHANNEL COMBINERS 

N +1 SWITCHelG MATRIX 

Micro Communications, Inc. 

o Toll Free: 800-545-0608 www.mcibroadeast.com 

VISA 

Master 

Cam-D TM (Compatible AM-Digital) 

The new Hybrid Digital solution for modernizing AM Radio. 

Lets you enjoy full fidelity 15 kHz AM Stereo. 

... plus 

The latest version of POWER-sideTM extends your coverage. 

... plus 

Provides Digital Data Flow as fast as you can read it. 

All within yout legal bandwidth with no increased interference, 
even to your first adjacent channel neighbors. 

And, your station sounds better — even with existing radios. 

Of course, like al KCI 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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Digital 
Guide 

Digital Transmission 
Part 1 - The Digital Engine 

[NEW YORK CITY, NY] With so much discussion 

of all things digital these days, it might be helpful to 
many, for us to lift the hood and see what is really going 
on. This will help us understand what will be required to 
maintain these systems. 

A LONG STANDING TECHNOLOGY 

Digital transmission is far from new. At the begin-
ning of radio transmission we had exclusively digital 
transmission. That "system" was known as Morse code 

and transmitted as an on/off pulsed carrier. Reception 
was deceivingly simple; it depended on the complex 
analog computational 

abilities of the human 
brain. This allowed for a 
lot of distortion of the 
digital pulses to occur 
before any information 
was lost. 

Development of ana-
log AM modulation fol-
lowed those first digital 
transmissions by decades. 

Some may think us-
ing Morse code, as an 
example of digital trans-
mission is a stretch, so let 
us look at the first digital 
transmissions between 
machines— teletype. This 
technology dates to the 
1930s and introduces the 
use of FSK, frequency 
shift keying. 

Again, the use ofdigi-

tal FM predates the use of 
analog FM modulation. 

Modern digital trans-
mission utilizes a com-
bination of several higher 
order modulation and 
coding schemes so this 
must be what is new. 
Wrong again; Google 
"SIGSALY." It is truly 
a complex system that 
in many ways is similar 
to modern digital sys-
tems. It was built and 
deployed in the early 
1940s and was so ad-
vanced the patents were 
kept secret until 1976. 

If these techniques 
have existed for so long, 

why is radio broadcast-
ing 65 years behind? A 

SIGSALY terminal weighed 55 tons and required a 
highly trained staff to make it function. The technolo-
gies we now use in broadcasting are possible because of 
small affordable DSP chips. 

by Rob Meuser 

we will need at least double bandwidth, that is, at least 
double the data rate. If we sample at 15-kilohertz stereo 

signal at 32 kilobits per second, we have a data rate of 
1,024 kilobits per second. 

If that signal modulates a pulse amplitude system, 
we have a signal that is at least 2.048 megahertz wide. 
Actually the bandwidth is greater because of the Fourier 
series generated by the digital pulses. This system would 
have problems with noise and interference as well. We 
could apply the FSK model and solve the noise and 

interference but the bandwidth would increases. Just as 
analog FM needs a wider channel than does AM. 

Before we look at some more efficient modulation 
methods, we should visit a cousin ofFSK— PSK, or phase 
shift keying. The principle is simple: the carrier is 
shifted 180 degrees between a one and a zero. This 
solves some of the noise issues of AM, but does not 
solve bandwidth issues. 

We can expand the PSK system by adding a second 
signal in quadrature. Now we have a second signal that 
has four possible states. 

LESS IS MORE 

QPSK call permit the coding of two bits at the same 
time. The data rate and consequently the necessary 
bandwidth is half as much. This principle can be ex-

panded by adding more states. The next commonly used 
scheme is 16 QAM. To achieve 16 states, both the 
amplitude and phase of the signal is involved. With 16 
states, 4 bits are coded at the same time. This rate is 
usually called the symbol rate. 

With 16 QAM we now have a symbol rate of 0.24 K 
for the 96 kbps coded signal. The theoretical bandwidth 
is now 48 kilohertz. In practice, up to 64 QAM can be 
used for terrestrial broadcast and 256 QAM is used on 
cable TV systems. Noise and interference limits how far 

one can go with the modu-
lation schemes in practice. 

These systems with 
AM components must be 
amplified by some form 
of linear amplification. 
This has great day-to-day 
impact on broadcast op-
erations and will be dis-
cussed in future install-
ments. 

PULSE AMPLITUDE SYSTEM 

E 

PSK SYSTEM 

111 E 

E E 

CI E 

E LI 

16 QAM system 

Linear 
Audio 

1032 KBPS 

FSK SYSTEM 

E 

Li 

QPSK SYSTEM 

AAC 
CODEC 

96 
KBPS 

192 
KBPS 
— 

ERROR ENERGY 
CORRECTION DISPERSAL 

OUR DIGITAL SYSTEM SO FAR 

16/64 
QAM 

DIGITAL BROADCAST 101 
Digital broadcasting is really about two things, 

bandwidth and protecting the digital information from 
interference. 

Bandwidth is the first concern. If we go back to 
basics and use the old on/offmodel of CW transmission, 

CODEC SOLUTIONS 
Everyone is familiar with the ISDN codees used for 

remote broadcasts. We know that by removing masked or 
redundant information, we can transmit acceptable audio at 
24 to 96 kilobits per second. If we use 96 kbps as an 
acceptable FM replacement, we end up with a channel over 
192 kilohertz wide. However, for any of these schemes to 
really work you need additional bits for error correction and 

other housekeeping things; this all increases bandwidth. We 
need a way to reduce bandwidth in the modulation scheme. 

REAL WORLD 
APPLICATION 

All of the systems de-
scribed so far are basic 
building blocks, and 
would not work in such a 
simple form in the real 
world. For example, as 
mentioned earlier, extra 
bits must be added for 
forward error correction. 
Error correction moves 
us backwards on the band-
width scale and increases 
bandwidth by 25 to 100 
percent. 

Another problem is 
that the modulation 
schemes described so far 
must have constant state 
changes for practical op-
eration. Common to 
landline digital ap-
proaches, a series of ones 
will cause a DC term and 
the actual bandwidth will 
vary. More bits are needed 
to effectively scramble 

the data and make it a 
constant stream of ones 
and zeros. 

As you can see, we are 
moving backwards in re-

ducing bandwidth. Another problem: while QAM sys-
tems are used directly on satellite links, they are not 
practical as described so far on terrestrial circuits, be-
cause the channel must be low in noise and relatively 
phase stable. 

Other techniques are necessary. We will cover this 
next time as we add more blocks to our system and end 
up with a real digital radio system. 

For over three decades, Robert Meuser hasliicused 
on the latest technologies for broadcasting. He wel-
comes your comments at robertm@broadcast.net 
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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) 

Audio 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 I line 

No 

No 

External 

Yes 
Yes 

No 

No 

$850.00 (adds MPEG L3 8/ G.722) 

15 kHz 
9 kHz 

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 )(stream 
becomes universal POTS 

and ISDN codec. 

$850.00 (adds G.722) $495.00 (adds G.722 8,t state-of-
the-art AAC-LD for 

high fidelity and low delay) 

List Price:* $3,700.00 $3,650.00 $2,495.00 

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, © 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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Technology 
Guidr by Barry Mishkind 

The Consumer Electronics Show — 2005 

[LAS VEGAS, Nevada] Something on the order 
of 150,000 people jammed the Las Vegas Convention 
Center (LVCC) during the first week of January to 
view the yearly array of astounding electronic prod-
ucts on display. 

From the radio broadcaster's point of view, the 
main attractions were the promised innovations in 
digital radio. There was a predicable "blizzard" of 
press releases from Ibiquity, Sirius and XM, as well as 
a few surprises. 

WHERE ARE ALL THE BROADCAST FOLK? 
Perhaps due to habit from attending the Spring 

NAB over the years, my feet just naturally took me to 
the North Flail. The overwhelming "thud, thud, thud" 
instantly made me aware it was not NAB, but the "Car 
Audio Hall." It was jam packed with high-end car 
systems, including amplifier and speaker forests, plus 
cars "tricked out" in every possible way — scores of 
exhibits trying to "out th ( Imp" each other. 

CES is a Consumer Electronics Playground! 

One of the interesting "enhancements" to these 
ear-assaulting sounds systems was the addition of 
various displays, including everything from DVD 
players to GPS mapping to entire computer systems 
— computer, printer, fax, and wireless Internet con-
nections. Some cars included four or five displays; 
imagine driving down the road with the entire 
family "multi-tasking" at their own touch displays 
and keyboards! 

Car enthusiasts never had to leave the North Hall, 
there was plenty to see and hear. But, there was much 
more than just car radios displayed in the hall. Ironi-
cally, or perhaps as a coincidence, the key digital 
broadcasting systems also were on display in the 
North Hall. 

DIGITAL RADIOS 
Sirius and XM had rather large booths, and Ibiquity 

was there, too. The satellite services were showing a 
number of radios, both for cars and new models for 
portable use, including the new xm2go from Delphi, 
a portable radio the size of a cell phone. 

Not to allow the satellite companies too much 
lead, Ibiquity held a press conference just as the 
show began to announce "an industry historic agree-
ment to accelerate broadcast conversion" of 2000 
stations to the Ibiquity "standard." The information 
was that "21 leading radio groups" now were com-
mitted to bringing the total number of IBOC stations 
to at least 2500. 

A map was displayed in the booth, showing the 
potential coverage achieved, if that many stations 
begin to operate in digital mode. 

Ibiquity folks were 
very pleased to learn they 
received the "Next Big 
Thing" Award from 
CNET in the Car Tech-
nology category. 

Meanwhile Clear 
Channel announced hav-
ing put their 65th IBOC 
station on the air. They are also on in 48 of the top 50 
markets with a new RDS/TMC service, in connection 
with Audiovox, to provide traffic and other informa-
tion by subscription. 

Ibiquity booth with 
estimated coverage map. 

LOOKING FOR RECEIVERS 
Although the new receivers on display in Las 

Vegas were mostly oriented to the satellite services, 
Ibiquity claims more IBOC receivers are in the pipe-
line. Other companies have announced plans for ser-
vices, including downloading music on demand, which 
might attract interest from listeners. Perhaps the pay-
off is that there will be a lot of new radios shown in the 
spring, and possibly even price reductions. 

True, there were receivers for IBOC shown. But, 
the number is still too low, and even in the Ibiquity 
booth, it looked like they planned for more receivers 
than were available to fill the holes. On the other hand, 
there was an announcement that NPR is planning to 
make a bulk purchase of as many as 50,000, making 
them available for sale through local affiliates. 

Watching the CPB grants and the NPR "Tomor-
row Radio" plans, which include multiple program 
streams on the same carriers, it is at least impressive 
— no matter what your opinion of IBOC is — to see the 
push by the non-comm sector. If IBOC succeeds, 
commercial operators will owe a big "thank you" to 
the public radio stations. 

One other receiver-oriented note: I am sure you 
have seen "retro radios" that look like the old units 
from the 30s and 40s. There were models of all sorts 
all over the place, including one company that seemed 
like they were just "dropped into the Hall" from 1955. 
There was even a press release from Crosley, noting 
their re-release of some older model styles. 

Another indication that "standards" are starting to 
settle down was the display of a prototype IBOC 
monitor. Although, the DaySequerra unit still awaits 
final specifications from Phillips, they are actively 
discussing features with radio engineers involved 
with IBOC stations. 

I e -111M11 
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DaySequerra prototype monitor. 

It ought to be interesting to see what will be on 
display at the NAB Show in April, as we go into a 
relatively new area of technology for most engineers. 

Looking around for other things of interest to 
broadcasters, I noted several weather products, in-
cluding a lot of wireless outside monitors that will 
feed temp/humidity, etc, into the studio without wir-
ing. There were also some new SAME receivers at 
modest prices, including the First Alert brand from 
Sima (www.simacorp.com), that can receive the NWS 
warnings, AM/FM — and one model even has a pro-
grammable LP-1 setting! 

And speaking of wiring, what do you think of 
speaker wires, microphone cable, even a new version 
of Belden Cat-5, in ajlat, peel and stick configuration? 
Not a bad idea for some applications. 

5.1 AND THE CORRECT TIME 
I made a quick stopover to chat with the folks at 

Neural Audio. They continue to show a working 
system to provide 5.1 audio — with the ability to edit 
in two-channel mode. What can I say? 5.1 sounds 
wonderful; it is a real ear pleaser. 

Another area of direct interest to broadcasters, espe-
cially FM, was the major push Microsoft had for its MSN 
Direct digital "Smart Watch" series, fed via SCA around 
the country. The watches, of varying pricing levels, are 
capable of receiving 
news, weather infor-
mation, sports, stock 
market information, 
and more. 

Over the past 
year, these systems 
have been installed 
in over 100 cities 
around the country. 
Watches retail for 
$100-700 and there 
appear to be a couple 
of subscription pro-
grams available for various services. It will be inter-
esting to see if Microsoft will be able to make this one 
work. (At least you can get a quote on your company's 
stock, and the start time of your favorite movie.) 

COMPUTERS AND PARTS 
Since computers are such major components in 

radio studios, finding sufficient room for all the 
keyboards and monitors has stressed many an engi-
neer. Dealing with the noise is another issue. 

Zalman USA and Hush Technologies were among 
the companies showing super quiet computers — even 
high-end units — that operate without fans. Using "heat 
pipes" and other ways to redirect the heat load, these 
units are not noticeable in a Control Room. Hush 
Technologies systems already are in use in broadcast 
environments in the Far East, so we may well see the 
technology adopted here. (www.hushtechnologies.net) 

Developed initially for high end home sounds 
systems, pricing for such "silent computers" is still not 
"cheap," but as quantities increase, they may well 
become a viable option for US broadcasters. 

In addition to the many mobile systems for cars, 
etc, smaller computers were on display, as chips 

(Continued on Page 22) 
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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. 

Routers am OK.., hul t, 
network is *0 ,,,,,, it MOW 

Walt A tit,. your 
ins and outs am nee to the 
Wail,. where they belong. 

No/hune. no minis, no mesa. 

Put an Axia Mienn,hone 
Micie net( and 

send preampfified audio 
anywhere you need it. over 

Ethernet — rol, no line 
loss or signal degradation. 

,i0ENCO 

Stec Studies 

ratite. 

Aria is almffils umlaut: 
%rah some great • sthipanicA. 

Like Earn SyNn•InS. 
Studios, Radio SySienn, 

Roby, Technology Group. 
and ot course Plot 
and Online Chm* 

AriaAudio.com/partnere 
filed Ina who's nett. 

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. 

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. 

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. 

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. 

-  

• 1-iiiummil :gm. 2 Alf 

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 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 

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. 

Livewure 

• 10011000 

Ti,,,,:, a better way to get 
audio out of your PC. Ar, 
'rime consuMer .grade I" 
ernineelOrS A.YM 
your digital audio stays 
clean and pristine. 

A» Axia digital audio 
snake can tarry hundreds 
of channels of uyuni audio 
on one skinny CAT-6 cable. 
We k • you're WI going 
to miss soldering all that 

Cmund freaks of the norld. 
rejf,iee: intelligent Asia 
'sifting surfaces give ¡ohm! 
wmplete <mum! of their 
Ityrtking enVirOnonenl. 

Rremtfigum studios instantly 
and assign Mien-used 
MnareS just Where ii,,', ','e 
tn0S1 

log
. "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. 
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Continued From Page 20 

incorporate more in less space. The new BTX 
motherboards will fit in a much smaller case. Linspire 
was displaying their new packaged Linux OS, and its 
implementation in a new laptop, to be sold for $499, 
complete. A quick check — the keyboard felt much 
better than I expected. 
A pretty impressive display of video and audio 

cards, as well as CD and DVD burners, was mounted 
by Mad Dog Multimedia (www.mdmm.com). They 
also have a range of replacement power supplies 
and other peripherals to maintain the computers in 
your shop. 

SORE FEET AND PLEASANT 
SURPRISES 

The show was spread over the entire 
LVCC complex, and spilled out into the 
Hilton exhibition areas. One entire floor 
was devoted to the Far East manufactur-
ers. Literally hundreds of versions of 
MP3 players, portable audio and video 
gear, batteries, cables, and every appli-
cation from business to security were 
around every corner. Although this was 
my first CES, it was clear that this was 
the place to make contacts to import 
products of all sorts. 

Perhaps the easiest way to explain it 
is that my feet hurt! Even with the 
shuttle buses and the monorail, I must 
have put more miles on my soles than 
two or three NABs put together! The 
highly promoted monorail was in op-
eration during the show, with only mi-
nor glitches. The cost is $5 per ride, or 
$10 per day. It runs down from the 
Sahara through the Hilton and LVCC to 
the hotels on the west side of the Strip. 

Since there was no COMDEX (the 
yearly computer show) last fall, some of 
the high tech wizardly items found their 
way to CES. Many Internet applications 
were among those displayed. 

VolP was an example of an item 
shown by many manufacturers. VoIP 
Voice (www.pdtuk.com), for example, 
showed a phone that could operate over 
either the public phone network or the 
Internet, seamlessly. 

As with many such phones, you can 
plug-in anywhere in the world. VolP 

Voice says they can even provide service 
on dialup facilities. And the price is 
under $ 100; this may be of special use to 
contractors, or others who might be able 
to use the "network" at client stations, or 
from the transmitter, piggybacked on the 
new digital STLs. 

SMALL PACKAGES 
I was impressed with several smaller 

items, including a USB "key" that will 
remember all your passwords, and fill 
in all the browser windows, etc, with 
your log-on info. When you remove 
Pass2Go, all the info is "gone" as it was 
never put on the local computer. If you 
have to use lots of different computers, 
and/or visit different locations, this is a 

great buy at $30. 

OSP X 

Several companies took advantage of the increase 
in spyware and other "stuff" that the bad guys try to put 
on your computer to develop cleaning programs for 
your hard drive. 

For the computer user on the go, Hawking Tech-
nologies displayed some Wi-Fi antennas to increase 
your opportunities to "connect." Meanwhile, another 
company showed an "easy to setup" password control 
system for Wi-Fi, to keep your system secure. 

You can now buy digital cameras of every possible 
size and style at prices that would have been impos-
sible a few years ago. Even digital movie cameras with 
MP3 players could be found for under $300. 

MUCH LARGER PACKAGES 
However, the most potent "attractions" at this CES 

were the large screen High Definition Monitors and 
TVs. If it seemed like there was a competition for the 

largest screens, that is because there was a competition. 
The largest LCD Screen shown was 65 inches, but LG 
had a 71 inch plasma screen, for only $75,000. 

Finally, if you just cannot get a large enough grass-
hopper in your living room, how about a seven-foot 
version? Samsung's 102 inch projection TV took the 
honors (this week) forthe biggest screen at the show. Yes, 
during the NFL playoffs, there were large crowds watch-
ing what was a head-spinning display. - Radio Guide - 

DSPX V2 now available 
V2 software of the ground breaking FM - HD - NET 
digital audio broadcast processor is now available 

• 18 24-bit DSP's provide over 1 GIGA-MIPS 
of processing power 

• Comprehensive BLUE LED audio metering 
and screen 

• Digital and analogue l0 

• Wide and multi-band AGC's 
with intelligent gating 

• Multi-band programme dependent limiting 

• Multi-band look ahead limiting 
and distortion cancelled clipping 

• High performance DSP stereo encoder 
with composite clipping control 

• Back panel and rackroom 
(front-panel) RS232 control 

• LAN (TCP/IP) port for remote 
monitoring and control 

• Real time clock for preset scheduling 

• Remote trigger port 

• Silence/fallback switching 

• Password access and control 

• Full Range of user presets 
with A/B switching 

• Software upgradeable 

new! 
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Remote control a DSPX over the internet at 
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Call our DSPX NYC office 

-888-866 

Page 22 Radio Guide February 2005 



®LM MOD Migoo. LDOEE MPP1111W17110 
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 IT-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. 
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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 relays, twelve open collectors and/or the RS-232 
serial port. The relays/open collectors may be programmed to 
close for the duration of tone, pulse immediately after completion 
of detection, latch/unlatch or exclusive operation. 

tin TOOLS TT-1 Telco Tool 
Telephone LIne-Powered Hyboc/Mondor YPOWERED Y BR OA DC A ST WO'S " 

( 

a 

Auto-Answer J-1.. 
Monitor JL 

Drop Off Hook Seize Ring 

s 

Unmute 

Mute 

The TT- 1 Telco Tool 

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 awl° if required. 

tiny  TOOLS VAD4 

a 

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 und 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 
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The ST!-!! 
The ST! II provides a hybrid interface between a single POTS line and a users PC COM port. The STI II 
is equipped with 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, pushbuttons, dipswitches and serial pon comprises the user interface to the ST1 II. 

The TS- 6 Telephone 6 Six- Line Telephone Call Director 
The "IeleSwitch Six call director oilers 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-buss 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. 

The STA Ill Smart Telephone Autocoupler Ill 
The STA Ill provides the interface between telephone line and user equipment. The STA Ill provides a self-
null hybrid with balanced inptÉ 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 Lnes 

ell 

The AVR-8 Voice Remote Control 
The AV R-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 call, 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, balanced telco 
audio, access codes, eight phone numbers per input. 
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The DEC- 16 
lhe DEC- 16 may be used as a dial- up; dial-out or direct connect 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 

NNW „ 

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 Ito 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 
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A Monthly Radio Product Showcase 

Audio Technologies (ATI) Audio Design Associates (ADA) 

Tune Suite - AM, eivi svvx, XM Tuner 

www.ada-usa.com • 914-946-9595 

Tune Suite is a group of components designed to receive broadcast radio transmis-
sions in custom installed home entertainment systems. The Quadratune chassis can 
house up to four tuner 
modules, capable of 
simultaneous play, so 
that different people in 
the same home can lis-
ten to different broadcasts at the same time. Modules include XM Satellite Radio, AM/ 
FM/WX (Weatherband) or the new HD Radio module. 

Users can custom order the Tune Suite beginning with just two radio tuner modules 
or more. Many Tune Suites can also be combined in a single system for more demanding 
residential or commercial environments ( i.e. tanning salons ‘‘ ith independent radio in 
each tanning room; medical, dental, or law offices; bars and night clubs; hotels). 

Tune Suite accessories also include AM and XM antennas, antenna line amplifiers 
(used to remotely locate antennas from equipment racks), and antenna splitters (used to 
direct signals to multiple tuner modules). Tune Suite can be controlled by ADA 's family 
of music controls, ADA's PC Tune Suite program, as well as touch-screen and IP based 
control systems. 

S 
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Audemat-Aztec 

NAVIBOC and Goldeneagle HD - HD Test Sets 

www.audemat-aztec.com • 305-249-3110 

Audemat-Aztec is currently developing two HD 
radio products and plans these two products to be 
available in the 2nd quarter of 2005. 

The first product is called NAVIBOC. It is a 
mobile metering unit dedicated to coverage analysis of 
HD and FM signals. It includes a GPS receiver for 

automatic mapping overlay. 
The second product is called GOLDENEAGLE 

HD. It is a monitoring unit dedicated to the 
permanent monitoring of the quality and con-

tinuity of HD and FM signals as well as PAD 
and RBDS data. An embedded spectrum ana-
lyzer is available as an option to monitor power of the sidebands and other parameters. 
GOLDENEAGLE HD has an embedded web server and SMTP server for alarms 
notification as well as a touchpad screen on the front panel. 

Installed at the transmitting site, it can also be used as a remote control unit by adding 
up to 16 digital inputs, 16 metering channels and 16 relays outputs. 

GOLDENEAGLE HD will be available in an AM version end of 2005. 

IBM 

Audio Science 

ASI6416 - PCI Sound Card 

www.audioscience.com • 302-324-5333 

The ASI6416 is a broadcast-specific PC I sound card that provides CobraNet audio 
networking. Using a Texas Instruments 32bit floating point DSP, together with Cirrus 
Logic's new CS18102 CobraN et interface allows 
the card to simultaneously record and play up to 
8 stereo or 16 mono streams of 24 bit audio over 
a 100 Mbps Ethernet network. All the features of 
AudioScience's other ASI6000 series adapters 
will be available such as M PEG Layer 2 and 3 
compression, MRX multi-rate mixing, TSX time 
scaling and flexible mixing. 

Drivers are provided for Windows 2000, XP 

and Linux. AudioScience supplies software that 
allows CobraNet routing connections to be made between the ASI6416 and any other 

compliant CobraNet device on the network. Alternatively 3rd party management 
software may be used such as CobraNet Manager from D&R Electronica B.V. 
(www.cobranetmanager.com) 

The ASI6416 will be available in March 2005. For pricing and further information, 
contact Richard Gross at 302-324-5333. 

SLM-100 - SPL Meter 

www.atiaudio.com • 856-719-9900 

One ofthe most important tools you can place in your 

audio toolbox is a sound pressure level (SPL) meter. 

All's new SLM-100 is a battery-powered handheld 

device with a built-in microphone and a large, easy-to-

read analog VU meter. 

It has a wide dynamic range (50-126 dB) and A and 

C weightings, along with fast and slow meter ballistics. 

An RCA output jack permits connection to test and 

measurement equipment. A threaded insert provides for 

tripod mounting. It even has a calibration adjustment to 

maintain its +2dB accuracy after that accidental drop on 

the last job. 

The SLM-100 is a precise, versatile instrument — 

perfect for your next set-up. Price: $79 

Contact: Audio Technologies Inc. at 856-719-9900 

or see them on the web at www.atiaudio.com. 

Audioarts Engineering 

D-75 - Digital Radio Console 

www.wheatstone.com • 252-638-7000 

The new Audioarts D-75 is a modular digital radio on-air console with a traditional 

control layout. A tabletop design, the D-75 has four stereo output busses, dual phone 
caller capability, and 

independent monitor 
feed selection for both 
control room and stu-
dio. All modules are 
plug-in and the hinged 
ineterbridge swings 
open to provide unre-
stricted access to I/O 
connectors and pro-
gramming dipsw itches. 

All input channels have A/B source select and universal opto-isolated mie and line 
control ports, allowing you to interface microphones, mic processors and source 
machines in any combination you wish. A clock, timer and built-in cue speaker are 
standard, along with two VU meter pairs. The D-75 is available in both 12 and 18 input 
mainframe sizes. 

Danagger Audio Works 

Plan B Deluxe - Silence Sensor 

www.danagger.com • 888-892-8346 

The Plan B Deluxe is the newest and most versatile member of the Plan B family 
of dead air prevention systems. The self contained unit features a digital silence sensor; 
replacement audio from hard drive, Compact Flash or 
CD-R; Internet and phone line accessibility; WAV, 
MP2 and MP3 playback; simple remote control; a 
global listen line; and switching options for a second-

ary live program source (AES or analog). 
When the Plan B Deluxe senses silence or constant 

amplitude noise for a user defined period, it injects 
replacement audio appropriate to the current daypart. 
Rotation rules can be easily set up to select playback 
cuts from user directories, just like an automation 
system. Files can be directly uploaded to the Plan B 

Deluxe from most automation systems via the web or an in-house network. The unit can 
also be programmed to automatically put itself on the air at a specific time of day. 

Outages are reported by phone or email, and are recorded in a web-accessed log 
along with the cuts the unit played during the outage. The system is reported to be 
surprisingly easy to set up and use. 
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Dielectric 

HDR Plus - Digital FM Antenna 

www.dielectric.com • 800-341-9678 

The HDR Plus antenna allows" lossless" combination of the existing analog and 
new HD digital sideband signals without the need for additional tower space. 

The array is made up of two completely separate interleaved antennas, which both 

meet the FCC specified coverage requirements. The HDR Plus 
antenna utilizes a reverse polarization interleaving technique to 
provide, in excess of, 42 dB isolation. 

This isolation is more than sufficient for satisfactory opera-
tion without the need for any additional components. It has been 
discerned that by offsetting the two arrays with respect to the 

tower, the azimuth coverage from each antenna is, in effect, the 
same. The digital portion may also be utilized as an auxiliary for 
the analog in an emergency situation. 

The HDR Plus advantages are threefold: It does not require 
any additional aperture on the tower. Because there are no losses 
incurred due to this method of analog and digital signal combi-
nation a very low power digital transmitter may be implemented. The low Digital power 
requirement means that a type N cable is sufficient to carry the signal from the 
transmitter to the antenna. 

Digital Jukebox 

Digital Audio Logger and MLogger 

www.digitaljukebox.com • 740-282-7638 

The Digital Audio Logger is designed for logging just one 
station in stereo or two stations in mono. The MLogger can 
record up to 10 radio stations on one PC in Mono. 

The Digital Audio Logger allows you to setup the hours 
and days of the week for low quality 
logging. You can also tell the software 
to record certain hours on certain days 

Digital Audio Logger of the week in high quality. 

The Digital Audio Loggerwillwork with any windows standard 
issue audio card and saves the files as MP3 files and can be listened 
to on any windows MP3 player. 

The MLogger program can record up to 10 radio stations on a 
single PC. You can run up to 5 instances of the MLogger on your 

computer, and you need up to 5 audio cards like SoundBlaster live 
cards or a single multi channel record card like those from M-Audio. 

The MLogger allows you to record segments of 15, 30 or 60 

minutes in length. After the files are recorded, the software will 
actually split the left and right channels into separate audio files. MLogger 

Henry Engineering 

MultiPhones - Headphone Controler 

www.henryeng.com • 626-355-3656 

Henry Engineering is pleased to introduce "MultiPhones," a new product that 
provides multi-user headphone listening facilities for broadcast stations, recording 
studios, A/V installations, and 
other audio applications. 

The MultiPhones system con-
sists of a Master unit and up to 
12 Guest Pods: compact "listen-
ing stations" that can be conve-
niently located near the user. 
Each Guest Pod has its own head-
phone amplifier, volume con-
trol, and headphone jacks. The Guest Pods are connected to the Master unit \\ ith 

common CATS cable. 
The MultiPhones System provides multiple users with reliable, audiophile quality 

listening facilities, where each listener has his own volume control and can use any type 

of headphone without affecting other users in the system. 
The MultiPhones System is now available from all Henry Engineering dealers. 

List Prices: Master unit: $295; Guest Pod: $75. 

MUL77PHONES 
OSIRINUTED HEADPHONES SYSTEM 
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Find the Latest Product Updates Here 

Digigram 

VXbii2HRIVX881rtii - .SoutiG 

www.digigram.com • 703-875-9100 

The VX882H R professional multichannel sound card, and its sister model VX881HR, 
are the first boards with eight inputs and eight outputs of Digigram's standard setting 
VX range: analog and digital 1/Os for the 
VX882HR, and digital 1/Os only for the 
VX881HR. 

Designed for demanding applications in 
broadcast such as production, on-air, and 
logging, they boast the key features of the 
recently unveiled High Resolution series: 
24-bit/ I 92 kHz converters, and hardware 
sample rate converters for simultaneous re-
cording of digital signals with different 
sample frequencies. 

Additional features include a compre-
hensive set of drivers including Digigram np, WDM DirectSound, Wave, and ASIO 
drivers, a 66 MHz/64-bit PCI interface, a companion board connector for Digigram or 
custom add-on cards, and all this in the compact short-length PCI format (only 6.875 
inches long). An optional breakout-box is available to master the multiple I/0s. 

LEA International 

PovverVantageTM - Surge Suppressor 

www.leaintl.com • 800-881-8506 

The LEA International PowerVantageTM unit features low clamp modules ( LCMs) 
that use a patented MOV design, delivering both low clamp and over-\ oltage capabilities. 
Enhanced diagnostics are provided and the system has been 
designed to be easy to service, featuring field-upgradeable LCMs. 

Housed in a 24 x 16 x 8.8 inch enclosure, the PowerVantage 
uses color-coded, field-replaceable modules, allowing surge 
capacity to be upgraded from 200 kA to 600 kA. The LCMs are 
color-coded, compact modules with two simple attaching screws 
and are therefore simple to bolt-on for quick service. 
A standard, user-friendly digital readout on the PowerVantage 

system features a touch pad interface which provides enhanced 
diagnostics including a surge counter and audible alarm. 

Three models are available, the PV200, PV400 and PV600 — with surge capacities 

of 200 kA, 400 kA and 600 kA per phase, respectively. The system is also available in 
a number of voltage configurations. 

LEA's commitment to quality and safety is backed by a 10-year unconditional 
warranty on purchases of the PowerVantage product. 

PowerVantage surge suppressors are affordably priced from $2,600. 

Telos Systems 

Profiler - Audio Logue 

www.telos-systems.com • 216-241-7225 

Telos ProFiler is the efficient, set and 
forget way to automatically log your radio 
station's program audio. Forget tape decks and 

expensive logging hardware — ProFiler runs on 
a standard Windows 2000 or XP PC to produce 
time-stamped audio archives you can I isten to 
on standard MP3 players. 

ProFiler is ideal for stations required by law 
to log program content, and since you can also 
listen to live audio over IP as it's being logged, it's an excellent choice for program 
consultants or group PDs. Production Directors and Morning Show Directors will 
appreciate the integrated audio browser that lets them tag segments and export them as 
Way files for further editing. 

ProFiler includes a lelos audio card with pro-level balanced audio inputs and 
buffered parallel closure inputs that you can use either as a start/stop trigger, or to let an 
active microphone trigger a high-quality capture mode. The starter kit lets you log a 
single stereo or two mono streams; add more audio cards to capture as many as eight 
mono streams simultaneously. ProFiler starter kit retails at $595.00 USD. 
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Radio War 
Stories 

A "Tap" on the Arm 
Those guys who climb towers are not loafing up 

there. Conditions can be dangerous, and there is little 
margin for error. And then, there is the ice. 

[SHELBYVILLE, Tennessee] Even though I am 
the owner of a two-way radio shop, I started my 

electronic life 33 years ago with a First Class license. 
I discovered the two-way radio business in the early 
seventies, but never lost my love for broadcast engi-
neering work. 

When Nextel grabbed a significant number of my 
customers in the mid-90s, I changed my emphasis to 
tower work. I describe myself as an RF Technician 
with 33 years of experience who just happens to 

climb. There are only a few of us, at least in Tennes-
see. My tower maintenance philosophy has been to 
treat service requests as I did two-way radio repeater 

outages — namely, as emergencies. This approach led 
to the following experiance. 

THE CALL 

Late one Sunday afternoon, I had just returned from 
a shopping trip with my wife. I had changed into my sweat 

pants and Homer Simpson slippers in anticipation of 
another Simpson's epi-
sode on Fox, and was about 
to settle in onto the couch 

when the phone rang. The 
panicked engineer on the 
other end needed help. 

His main revenue pro-
ducing station had gone 
off the air and he sus-

pected it was an STL (Stu-

dio-Transmitter Link) receive antenna failure at the 
transmitting tower. The tower had collected consider-
able ice and he felt a piece must have hit the antenna. 

He asked if I could climb — that night — and re-aim an 
unused STL antenna. With an internal groan I thought 
about the hour drive that lay ahead and said, "Sure." 

Good-bye Homer; the jeans went back on and I got 
into my truck. 

The trip was smooth, but naturally it was after dark 

when I arrived at the studio. As I got into my climbing 
attire, the two engineers prepared some equipment to cob 
together a "McGivered" STL using Marti equipment. At 

7:00 PM we began our trek to the tower on roads that were 
still ice choked from a storm that had hit the area a few 
days previously. 

It was supposed to 
be a relaxing afternoon. 

REPRIEVE FROM A NIGHT CLIMB 
As I followed the chief, my cell phone rang; the 

station had magically come back to life. There seemed to 

be no point in driving the twenty miles to the tower site 
that night, so I decided on a hotel. 

After a great night's sleep, a complementary break-
fast and a freebie toothbrush, the engineers and I once 
again began our drive to the transmitter, which had gone 

off the air again. Once we arrived, I prepared to climb to 
the first STL dish and see what I could do. 

DODGING ICE BULLETS 

The only potential 
hazards t noticed be-
fore starting the climb 
were the large chunks 
of ice being shed by 
the tower. However, 
as there was very little 

ice inside the tower 

(the bad stuff was on 
the exterior of the 

The ice was falling, but at 
least it was "out there." 

by John Hettish 

structure), I decided that climbing on the inside would 
present little danger. 

During the ascent, a couple of marble sized chunks 
"pinged" off my hard hat but the big pieces stayed outside 

of the tower structure. Every so often toaster sized pieces 
or bigger would make their way to the ground, but would 

always fall six to twenty feet away from the tower. 
Finally I arrived at the first dish, which was not 

polarized to receive the signal. To get the station back on 
the air faster, t decided to rotate the feed assembly only, 
re-aim, and see if a usable signal was produced. Not only 

did they get signal; they had plenty of signal and the 
station was on the air, and stable. 

GOING THE EXTRA HUNDRED FEET 
Now it was time to take a look at the main STL 

dish, a six-foot diameter "Mark" at about the six 
hundred foot level. I really did not need to do this; the 
trip to the main STL could have waited for another 
day. Even the station's engineer suggested I postpone 

dealing with it. But I did not want to leave without 
knowing what needed to be done. 

Besides it was only another one hundred feet or so to 
the problem antenna. What could go wrong? 

Arriving at six hundred feet, I noticed the driven element 

on the dish's feed assemby was bent slightly. The plain 
aluminum elements are often bent, but I suspected a driven 

element, with its Teflon covering, would be the cause of the 
intermittent receive problem. Therefore, I decided to re-

move the feed assembly and take it to the ground. 
Ice contined to fall, but with little affect. I began the 

task of cutting off the frozen weatherproofing from the 
connector. 

In order to achieve a better work position I stuck my 
right arm outside and around the leg of the tower. This 

allowed me to achieve better leverage for the razor knife 
I was using. I worked this way for about twenty minutes, 
taking a couple of breaks during that time. I seemed to be 
getting nowhere cutting through the frozen mass but 
continued to work. 

PAINFUL MOMENT 

After about twenty-five minutes of cutting frozen mas-
tic, a chunk of ice t never saw slammed into my exposed 
right ami about three inches above the elbow. That hurt! 
I let the pain die down and decided, "well, that's not 

likely to happen again." I stuck my arm back out of the 
tower and set back to work. Two minutes later a second, 

heavier piece slammed into the same spot. Now I was 
really hurting and 
wondered if the 
bone was broken. 

As I tried to 
collect myself, 
something hap-

pened that I had 
always heard 
about but had 

never experi-

enced: I actually became nauseated. I knew it was time to 
get back on the ground while I still could, but I just could 
not move for a short period of time. 

ii 
Falling ice can be 

worse than loose bolts. 

CAUTIOUS DESCENT 

I do not know exactly how long I lingered inside 
the tower but it could not have been too long. Finally 
I was able to start the long climb down with a very sore 

right arm. 

The climb down was not as bad as it might have been. 
My right arm strength was normal, when pressing up or 

directly away from my body, but hanging from that arm 

was painful. My speed down the tower was almost 

normal, with a stop at the lower STL to add some 

weatherproofing to the connector. At the lower antenna t 

took the time to attempt to evaluate my injury. 
Through my jacket and sweater t could feel a soft 

swollen place on my right biceps. Probing the swelling 
did not hurt and there did not seem to be any deforma-

tion of the bone. I surmised I had probably received a 
deep bruise. 

MEDIC! 

Back on the ground I was able to take jacket and 
shirt off, and take a good look at the injured area. The 
swollen spot was about the size of half a tennis ball. One 
of the engineers 
asked permission 
to take a picture 
of the arm. 

During the 
two-hour drive 

back to my home, 
the swelling de-
creased by half. 

The next morn-
ing the swelling Ouch! 

had decreased by another half. The swelling persisted for 
about a week and then went completely away. 1 never had 

any discoloration around the area and at three weeks from 
the injury the swelling is completely gone. 

I was clearly lucky beyond my deserving; my 
injury could have been much worse. If the ice had 
struck three inches to the left, it would have nailed the 
elbow. If I had to get hit twice, it happened at the best 
place possible. Quite late, I realized that there was 
absolutely nothing but two hundred feet of unob-

structed free space between the bottom bay of the 
main transmitting antenna and the upper STL an-

tenna; the lower STL antenna had plenty of obstruc-

tions above it to break it up any falling ice. 

NO LOVE TAP 

A true engineer, or someone who paid attention in 
high school physics class could probably figure the 
amount of force that would be generated by a two-pound 
chunk of ice falling unhindered two hundred feet. The 
piece might have been heavier, but I will go with two 
pounds. However, I can say it felt like someone had hit my 
arm with a baseball bat — twice! 

I considered taking it easy for a couple reasons, 
other than the injury. For one thing, I celebrate the 
completion of my sixtieth year at the end of January. 

However, time, a lack of employees and circumstance 
has kept me climbing tall towers continuously since the 
injury; a week 

later t was back, 
climbing I . 120 
feet at night, tun-
ing a wave-guide. 
The arm is still a 
bit sore but still 
works about as 
well as it everdid. 

In the after-

math, the client 
decided the sta-

tion needed ice shields for both STL antennas; three days 
later we had fabricated, delivered and installed those ice 
breakers. 

It could be that the god of my understanding was 
trying to get my attention by giving me a gentle tap on 

the arm. The problem is that he "taps" very hard. It is 
now quite clear to me that when I did not get the 
message the first time, he tried a little harder. Another 
way to look at this experience could be to consider the 
words of the famous philosopher, Friedrich Nietzsche. 
Nietzsche is known for the line, "What doesn't kill us 
makes us stronger." 

Of course Freddy only lived to be 56, and to my 
understanding, he never climbed towers. 

Photos by Matt Aaron 

The author in his main office. 

Rhoto by Brian Cope 

John Hellish is the owner of Middle Tennessee Two-It'or, 
in Shelbyville, TN. You can email John al jhenishgini2w.com 
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Maintenance  
Guide 

Line Sweeping 
Part 2 — Why it is Important 

Last spring (Radio Guide, May 2004), Gary Minker 
briefly explained the concept of line sweeping, and what it 
can reveal. This month, he returns with a discussion of 
why a line sweep should be a part of a station's regular 
maintenance schedule. 

[LAKE WORTH, Florida] Ifyouaretrulythecurioustype 
and on top of your game, you realize there are many basic 
questions associated with the great unknowns of the quality of 
your transmission system. Some of them should be gnawing 
away at your very core on a daily basis. 

The reason is simple: No transmission system, no 
station; no station, no paychecks. 

WHAT YOU SHOULD KNOW 

When you break it down, the issues are really pretty 
simple. Most stations have no earthly idea just how good 
their system is electrically — certainly as far as the Return 
Loss is concerned — other than the generally poor excuse for 
a Wattmeter that comes with most transmission systems. 

An important starting point is to realize that virtually 
every wattmeter on the planet has an accuracy of only 20 
dB. This means that if you are stuffing 20,000 watts of 
power up that shiny copper pipe (or aluminum rectangle, 
for some TV folks), you will be given the gift of a reflected 
power slug that says "2,000 Watts" on it. In terms of 
accuracy, it could be likened to measuring seconds with 
only an hour hand on your watch. 

For those of you who never learned to solder big pipes, 
you should realize that just one or two hundred watts ofpower, 
combined in the wrong place with the existing 20,000 watts 
going the opposite direction, can give you a hot spot that has 
nothing to do with your laptop logging on to the Internet. 

The resulting damage can consume a lot of money, not 
to mention the potential for lost airtime. 

BASE LINE DATA 

Why should you perform Line Sweeping at least on an 
annual or semi-annual basis? The answer should be self-
evident. Just like the photographer at the wedding, your 
last line sweeping certified that the system is healthy at that 
point in time. 

You regularly should take a full set of meter readings 
on the transmitter, and a full set of readings on your 
wattmeters, noting these readings in the log. That way you 
have a "base line" record of the readings "when installed" 
(or last tested), and these readings equal such and such of 
a Return Loss (which is mathematically calculable to 
VSWR) and that the system is performing properly. 

Any changes in your system performance that deviate 
from this compl icated set ofcorroborative readings can —and 
usually do — spell trouble. Defining that trouble is the tricky 
part, as I found in Atlanta last year at a SBE meeting 
demonstration test. The host station's backup antenna, 
which was our demonstration antenna, had iced over and the 
station had no idea. The return loss was fantastic I - 1/2 
channels away, but on-frequency, the transmitter had no 
prayer of operating without tripping off. 

KNOWING WHEN THINGS CHANGE 
Most changes in your reflected power are not good. In 

order to help you diagnose an impending problem more 
quickly and accurately, I wholeheartedly recommend you 
discard that 2,000-watt slug and order yourself a pair of 
200-watt slugs. 

Sure, the Wattmeter Company will pitch a fit and tell 
you that those slugs are not calibrated, they are not going 
to be accurate and they will not make you look prettier. But 
what the manufacturer will not tell you is that the readings 
will be close and the actual number delivered for reflected 
power is totally irrelevant! 

by Gary A. Minker 

The fact is they really are a calibrated and matched pair. 
You should alternate using them at least once per month, 
if not more often, and when you come to the transmitter to 
take your daily read- , 

ings and find the re- ° „ ,' 1°Htittli 
fleeted power is dif-' 
ferent from the day 
before, you simply put 
in the alternate slug. I f 
they are both elevated. 
your next phone call 
should be to your fa-
vorite factory or your 
favorite line sweeper 
to schedule an over-
night outage before it 
becomes a show-stop-
ping event. 

COMPARING 
THE DATA 

In order to have a 
good grasp on the re-
sults of your next 
planned line sweeping, 
you should have the 
report generated by the 
previous line sweeper 
on hand. This data is 
critical to performing 
an accurate compari-
son of the system back 
then and now. 

Thinking back to 
those wedding pic-
tures, perhaps you re-
call that after the pho-
tographer left the party 
the bride's maids 
started a food fight. 
That is just what hap-
pened to your trans-
mission system; it was 
healthy and now it 
needs some help. 

The report data 
generated during the 
previous inspection 
should have a num-
ber of critical com-
ponents in it. This re-
port should be accom-
panied by the instal-
lation drawings of the 
system and it should 
be kept at the trans-

mitter site, with a copy kept in the Engineering office. 
Let us take a look at these documents. It is easier than 

maintaining your public file. 

Figure 1: Healthy Return Loss 

' 

• '•trert'' 

Figure 2: Poor Return Loss 

Figure 3: Healthy TDR/FDR 

Figure 4: Damaged TDR/FDR 

• 

Figure 5: Line Problem Anomaly 

ENGINEERING FILES 
Installation Drawings: This document should have a 

complete parts list for your system. The parts list should 
contain the total number of every piece of apparatus 
installed in your system from spring hangers to line seg-
ments to elbows and possibly most importantly, where any 
slugged sections or components are located. 

The drawings should give a complete and obviously 
accurate stick-type drawing of the system from the output 
of the transmitter to the tippy top of the antenna. 

The components for every foot, the distances to 
them, and the line section parts count, and if there are cut 
or custom fabricated pieces involved, the line-section 
parts count should be included. With this drawing and 
data sheet grouping from the installation of the system, 
your line sweeper can make informed decisions about the 
results of the tests that he is about to perform. 

The Line Sweep: The two basic trace tests that you 
will need are the Return Loss graph taken in Log Mag, and 
the system TDR or Time Domain Reflectometer test. The 
Log Mag graph (or if you are more comfortable, you can 
also print this graph out in VSWR) tells you about the 
absolute electrical health of the system. 

While TDR is the common vernacular, it is more 
accurately a frequency-driven test developed numerically 
by the analyzer as a result oflooking at the swept frequency 
applied to the system within prescribed bandwidth param-
eters, and analyzed in the time mode to ascertain the 
location in linear distance of each component in the system 
and how each of these components reacts to the frequen-
cies applied to them. 

Sometimes this test will be called FDR. In a down and 
dirty system test, the TDR or FDR could consist of only one 
trace that encompasses the entire system from input to the 
top of the antenna. But this is not sufficient. 

You should be presented with a full system trace and 
"zoomed-in views" of the specific areas of interest such as 
the input complex connections and switches, suspect 
anomalies located in the testing, upper area complexes, 
confirmation of slugged component locations and any 
other points of interest. 
I like to see these points developed by shooting the 

system in TDR/FDR in 50-meter segments. Fifty meters is 
a good slice to bring out the system components, without 
taking a chance of missing some small hidden item such as 
a dent or that chance drywall screw. 

Hopefully when your line sweeping event is com-
pleted, you will have a report that makes sense and agrees 
with the one done previously. If there are discrepancies of 
any kind, an attempt to replicate that previous testing set up 
should be made to insure there was no procedural or 
special circumstance that gave the differing results. 

SAMPLE TRACES AND ANALYSIS 
Some examples of before and after traces are shown 

here. In Figure 1 there is a Return Loss graph in Log Mag 

that shows a healthy system. Figure 2 shows a failure of 
the system as evidenced by the poor Return Loss. 

Figure 3 is the TDR/FDR trace of the healthy system 
and Figure 4 shows the TDR/FDR graph of the damaged 
system. In this example, the failure was in the antenna 
itself. The contrast is shown by the good return loss at the 
end of the TDR/FDR graph ( in Figure 3) and the poor 
return loss at the end of the graph in Figure 4. 

Now, let us contrast this antenna failure with a line 

failure. Figure I is used again and shows the healthy graph 
in Log Mag and Figure 2 once again shows the poor 
Return Loss of the damaged system. The difference is 
shown by comparing the TDR/FDR of the healthy system 
in Figure 3 with the one from Figure 5, which clearly 
shows the anomaly of the problem in the line itself. 

As you can see with these five traces, you can have the 
same poor return loss result generated by two different 
types of failures. 

UNDERSTANDING THE SYSTEM 

This is where interpretive skills are greatly aided by 
having the complete installation drawings available for 
your line sweeper. With these drawings he can determine 
if that nifty spike in your line is a point of suspicion or a 
slugged component. It is a waste of time, money and 
embarrassment to have a crew go up the tower, only to find 

that the spike in the system is just a slugged line section, 
installed while no one was looking, to try to solve some 
other problem in the installation. 

Please remember that your line sweeper put his crystal 
ball in the shop about the same time you did, and neither of 
you is going to get it back any time soon. Your help can 
dramatically assist your line sweeper in providing you a 
quick and accurate diagnosis of a system problem, or — we 
hope — more pleasantly, a very clean bill of health. 

Gary Minker is the Owner of Radio Works R.F. Con-
sulting in Lake Worth, FL. He can be contacted at 
gary@radioworksrfconsulting.com 
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Save Time and Money With SCMS! 

+28 Years of Personal Service 
+Experienced Technical Staff 
+New & Rebuilt Audio & RF 

+Extensive Rental Fleet 
+Rep for 600+ Companies 
+Trade-ins Welcomed 

Mid-South Sales: 
Bob Mayben 
Voice: 377-391-2650 

Central Sales: 
Bernie O'Brien 
Cell: 731-695-1714  

West Cast Sales: 
Doug Tharp 
Sales: 366-673-9267 

Mid- West Sales: 
Mary Schnelle 
Sales: .366-850-7790 

South-Atlantic Sales: 
Art White 
Sales: 770-632-1295 

North-East Sales: 
Jim Peck 
Sales: 315-623-7655 

South-West Sales: 
Tyler Callis 
Saes: 409-899-3324 

CORPORATE SALES OFFICE 
Pineville, N.C. 

Call: BOB, MIKE, ERNIE or MATT 

Toll FREE 1-800-438-6040 
1-704-889-4508 

Fax 1-704-889-4540 
e-mail sales@scmsinc.com 

www.scmsinc.com 

YOU KNOW WE KNOW RADIO. 

• 
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 • 5869 Waycross • El Paso, TX 79924 
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WHAT COULD IT BE? 
Unveiling Scheduled for NAB 2005! 

Deep cover projects are currently in the works in Dallas. 

Your NAB Convention plans would not be complete without 
a visit to the Continental booth #N2302. 

HINT: An IBOC RF option you have yet to consider. 

www.contelec.com 800.733.5011 

DRS BROADCAST TECHNOLOGY, INC. 
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Radio.edu  
A Non-Comm View by John Deyecka 

Bringing the Remote Broadcast Back Home 

[BALTIMORE, Maryland] Remote broadcasts can 

be as close as just outside the studio windows, across 
campus, or as far away as an airplane can take you. 

Close in, costs usually can be contained. The further 
out you go, well, that is another story. 

MORE DISTANCE, MORE MONEY 

The further the remote is from the studio, the 

deeper you may need to dig into your wallet. Key to 

making it work are the wireless options, which are 

typically, higher in cost and more complex technolo-
gies. Thankfully, there are so many folks who came 

before you that the complexity is mostly hidden 

inside the box, rather than placed in your lap. 

Unlicensed wireless systems in the 900 MHz, 
2.4 GHz, and 5.8 GHz ranges are available in many 
electronics shops. Some of these can reach out to a 

range of one-half mile — but not guaranteed. Retail 

shops like Radio Shack carry video links designed 

to let you hop your downstairs VCR to your up-
stairs TV. 

Many of these are made by RF Link Technology 
(http://www.araneusa.com/) in several frequency 

ranges. They are lower cost and do not require a 
license. They may be a good solution for short-

range coverage on a campus, but probably not for 
larger schools. 

Line-of-sight and height are the critical perfor-

mance issues with these systems. If you have a couple 

of easy rooftop locations, it might be worth experi-
menting to find a good cross-campus hop location 

that you can then leave wired up permanently, and 
return the audio to the studio from there. 

As a more complex, slightly higher cost option, 
there are several companies offering 5.8 GHz para-

bolic antennas that can be fine-tuned to your transmit-
ter point and jump coverage range to as much as 4 

miles (their claim, not mine!). Try searching the 

many spy devices websites for compact transmission 
units and long distance receiving options. 

Speaking of cross-campus wireless, you already 
may have wireless networks running on campus. If so, 

you could use those, or even your hardwired intranet, 
to stream audio back to the studio. While this presents 

a fresh set of issues including latency, buffering and 

dropouts, it is not unreasonable to consider — even for 
live events. 

If you have followed my advice and made friends 
with your IT people, it is possible that they could 

make this even easier. 

IT ASSISTANCE 

Your IT folks can probably set you up with a 

locked IP address at either end of a path, and allocate 

enough bandwidth to that path to increase the chance 
of a clean, reliable connection. I am trying to keep this 

simple, and you can talk to them about the details, but 
they can make that happen in many cases. 

This option does involve a need for a couple of 

computers, probably a laptop for the sending end, so 

it is not necessarily cheap, but it might be easy. If you 

have spare computers around campus (I bet your IT 
folks do!) that can be stripped to do nothing but this 

function, it would also increase reliability. 

Lots of free programs can do the encoding for you 

as well. Consider a variety of them since your link 

will be closed and all that matters is that you can get 

the connections to work. On-the-fly encoding is needed, 
so you do want a reasonably quick machine. 

Encoders such as Streaming Audio Manager (SAM) 

(http://www.spacialaudio.com/products/winamp/) or 

Shoutcast, (http://www.shoutcast.com/download/) work 
just fine and are some of the many options available. If 

you can survive delaying the broadcast, you could simply 
encode to MP3 or .wav and email the files over to the 

station for replay (either in chunks or upon completion). 

POTS OPTIONS AND BEYOND 

POTS (Plain Old Telephone Service — everything has 
an acronym) line codecs are the most common option used 

by stations. Many different vendors offer this in many 

configurations. Some are simply hybrids that allow you to 
connect a phone at either end, and some offer bandwidth 
shifting and expansion through digital codees. 

As with everything, the more fancy features the 

lighter they will leave your budget. 

Many companies making these systems will let you 
demo them at your station (Comrex, JK Audio, Telos, 

Tieline, and others). And if you cannot get the manufac-

turer to provide a demo unit, try your preferred equipment 

vendor, they will 

probably help 

out. If you do not 
know another lo-

cal station that 

uses one, get a 

loaner and try 
several models 

from different 
companies be-

fore you settle. 
Try them on 

several different 

lines (both on and off campus) because every line is 

different. Do not assume all the lines on your campus are 
the same vintage, path or quality— check them. Likewise, 

if you have a cross-town sports rival that will be a regular 
broadcast point, see if you can test at their facility and 
send signal back with each unit. 

CELLULAR CONNECTION 
Cellular wireless solutions are more expensive and 

more complicated, but also give you flexibility to get off 

the campus. Wireless packages are available for use 
with (and even including) cellular phones for their 

interface. This would be used in place of a direct line 

connection to the studio. 

The advantage is that the phone is unlicensed, and 

more flexible than some line-of-sight solutions for wire-

less, and it is very portable. The disadvantage is cost. 

However, you may be able to work a deal with a local 
cellular provider for some exchange of underwriting (or 

ads if you are not licensed) to cover the costs. 

Also check with various people on campus to see ifyou 
already have a bulk deal for cell phones available. Many 
different options exist for these types of systems: Marti 
Electronics makes the Cellcast unit with the cellular system 

completely integrated (http://www.martielectronics.com/ 

products/rbs_400_.html) while Comrex, JK Audio, Telos 
and Tieline offer interfaces that can handle connections to 

cell, analog, and PBX lines. 

With cellular options, it is also critical that you 

determine if the particular service you want to use is 
available in the towns where you want to do your 

remotes! Most cellular services offer coverage maps, 
but you should verify with the service provider (and 

possibly someone at the other schools) that you can get 

reliable service in their location. 

ISDN 

ISDN remote systems are the height of telephone-

based remote broadcasting (for now). They offer the 

highest quality audio paths and, in theory, the most 

robust service. 

They require an ISDN (Integrated Services Digital 

Network) connection at both ends of the signal path, 

which means you need to make arrangements with the 
phone company first. Some of them will run on standard 

POTS lines as well. This would allow you the most 

flexibility for remote operation and typically sound 

better than most other options. But, like anything good, 
they cost a lot of 

money; these sys-

tems can easily 
clear $7,000. 

They pay for 

themselves in 

terms of flexibil-

ity and clarity, but 

you must ensure 
ISDN connec-

tions are avail-

able at the remote site — something that is not always 

easy! If most of your broadcasts will be from larger 
schools, contact their athletic departments or radio 

stations, and see if ISDN is available there. If most of 
them say yes, consider this as your high-end solution 
with the least headaches. 

ISDN converts your analog universe to a high quality 

digital one and sends it home. As long as you can arrange 
and afford ISDN connections in the locations you want, 

this is a great solution. 

However, you had better add to the list of friends, 

someone at the regional phone company, as ISDN is still 
a "black art" among most commercial phone compa-
nies. There is usually a "guru" or two in a regional 

company, and you will get nothing but offers to sell you 
DSL service and drooling stares until you find those 

people. Once you do, get their cell phone number and 
guard it with your life! 

Comrex Envoy 

RPU OPTIONS 

Remote Pickup Units ( RPU) are a great way to get 
long range (up to 10 or 20 miles, or so) coverage for your 

remote broadcasts without a phone connection. 

These start around $5,000, however, and require a 
license for operation and permanent antenna locations 

for receiving. You may be able to find them used; if you 
have the budget they are worth considering. RPU sys-

tems require a high antenna location for the studio side 

and a pretty clear shot back from the transmitter antenna. 

So, when considering cost, do not forget to factor in the 
towers/poles to mount the antennas, cabling, licensing 
and installation costs. 

An important note: before you even bother looking 
at RPU systems, be sure to contact your local Frequency 

Coordinator to see if there are any reliable frequencies 
in your region. 

Your local Coordinator is likely an SBE member; 
check www.sbe.org for the local chapter. If none exist, 

contact the Chief Engineer at one of the bigger local 

stations and ask whom to call. In some cases you may 
be referred to a commercial company, or coordination 

may be a "Wild West" affair. Make sure you know 

what you are getting into before committing to a 
licensed system. 

As you see, there are a lot of options. You need to 
find out which one really fits you best and then worry 
about the cost. Voice events, like play-by-play, are 
going to have very different issues than live concerts, so 

some options may self-eliminate quickly, and some new 

ones may come up over coffee with the IT or Telecom 
folks. You will remember to have that coffee right? 

Trust me, it will save you more money and hassle than 

you can ever imagine. 

John Devecka is the Operations Managerfor WLOY 

at Loyola College in Mai land. He still thinks he has 

friends in IT and Telecom, although they do not always 
return his calls. For more advice on butt-kissing on 
campus email wloy@loyola.edu 

Page 30 Radio Guide February 2005 



NEMS 
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. 

• 

Min 

MUM 

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 

ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 

ANTUNNAS 

COMMERCIAL QUALITY 
I 5m 9m 1 111,11 1 2m 1 5m 1 8m 2 9,1, 2 7m 311m 3 1,1 Im 9, 2,,  

Call For Info 

211 800-627-9443 608-326-8406 o www.dhsatellite.com 

Offering: 
* Feed Horns 
• LNB's 
* Multi-Cable 
* Receivers 
* Controllers 
* Antenna Covers 
* Custom Fabrications 

OVER 600,000 Manufactured 
High Efficiency * Custom Fabncations 
• Fast Direct Delivery 5 Year Warranty 

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

Buy Factory Direct & 

Save! 

gâo 

The Broadcast Industry's ///, ) 
6-channel UNcompressed Digital STL 

.41111111111111 
111be FORVVARO 

REFLECTED • 

VSWR • 

TFT., 

TFT 

PINY". 

DIGITAL STLTRIUSSIIIITIIR 

DIGITAL STL • CEP/ 

MODEL460 DIGITAL SU TRANSMITTER 

• 

o Q 

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/EBLJ or Analog I/O - Built- In Sample Rate Converters 

• Major/Minor Alarms on both Transmitter and Receiver 

• 3.125 kHz Step Size 

I IN  I INE 

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

www.TFTInc.com e-mail: info@tftinc.com 
1953 Concourse Drive. San Jose, CA 95131 

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 

ARMSTRONG 

web: www.armstrongtx.com ph:315-673-1269 
hi email: sales@armstrongtx.com fx:315-673-9972 
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Field  
Guide by Jay Crawford 

Dialight LED Beacons and Marker Lights 

[CINCINNATI, Ohio] During the summer of 

2003, we started erecting a new 499-foot tower. We 
chose to use what was for us a new style of tower 
lighting: LED beacons and markers. The beacons are 
Dialight D864-A11-001. 

We had used the old style incandescent L-864 bea-
cons and sidelights on several ofour towers. We also had 
tried strobes — both day/night and red light strobes — in 
the past. Due to the unreliable operation of the strobes, 
we had removed them from the towers where we had tried 
them. 

Of course, with any electronic equipment there will 

be failures. Therefore, we try to choose equipment to 
keep these failures to a minimum, particularly where 
safety is the main issue. 

INSTALLATION 

We put the first lights on the new tower during 
November of2003, when we got the tower to a height that 
needed lighting. 
Due to a severe 
health problem 
with our tower 
installer, the 
tower was not 
topped out, but 
only reached the 
440-foot height 
before winter. 
This meant that 
the tower wiring 

was completed 
to approximately 
the 400- foot 
level, which sup-
plied both levels 
of side markers LED Beacon, side-mounted. 

and the two beacons at the 250-foot level. 
The "top beacon" was temporarily hung on the side 

of the tower as near the top as possible, and wired in with 

SO cable. (The beacon could not be easily installed on the 
top of the tower, because there was no "mounting plate" 
at that level.) The lights were connected to the controller 
for the old tower, which was still in use. The extra load 

ofthree beacons and the six sidelights was well within the 
limits of the old 
controller. It all 
worked well un-
til the summer of 
2004 when the 
tower was com-
pleted. 

When the 
tower was finally 

complete, the top 
LED beacon was 
moved to the 
mounting plate 
and the conduit 
and wiring was 
installed to the 
top of the tower. 

Shortly after 
that — within a few weeks — the top beacon failed. We 
contacted Dialight to get replacement parts for the 
beacon. We were sent two "light modules" to install 

in our beacon. Unfortunately, that was when our 
problems began. 

LED beacon re-installed 
at the 499' (top) level. 

A SLIGHT PROBLEM 

Servicing anything 500 feet off the ground is always 
a challenge. You are a long way from the bench and 
toolbox, and all it takes is dropping a small fuse to kill 
a day's work. 

Our first problem was that, at 44 pounds, the two 
modules were much too heavy fora climber to carry up the 
tower without 
rigging. One of 
our engineers 
does some c I i mb-
ing, but only for 
small projects. 
(We do not have 
rigging equip-
ment to do the 
larger projects.) 

Up on the 
tower, our engi-
neer tested the 
two original 
modules, and 
found that one 
side was not 
functioning. 

This meant we had to v‘ an for our normal installer 
rather than getting the beacon repaired quickly. In the 
meantime, we had a lot of "fun" with the FAA, eventu-
ally filing four NOTAMs. Then, when the tower crew 
got the replacement modules to the top of the tower, they 
found several more problems. 

Beacon opened to 
show the dual elements. 

SEEKING SOLUTIONS 

First, they found that the modules were not identical 
to the originals. The replacement modules had a top 
plate with a "lip," somewhat like using a piece of 
aluminum angle instead of a flat plate. It turned out that 
this was from an earlier model. 

This plate 
prevented the top 
of the light from 
closing properly. 
We tried to swap 
the top plates 
(they are attached 
by three screws). 
However, the 
original modules 
had the wiring 
folded over the 
top of the mod-
ule; the replace-
ments had a hole 
drilled horizon-
tally through the 
top plate and 
wires placed 

through it. 
At this point, the only option 

we had was to bring the modules 
back down the tower and disas-
semble them enough to discon-
nect the wiring, take it out of the 
"hole," and then fold it across the 
top like our original modules. 

During the process of talking 
with Dialight about the D-864 
beacon and its repair, our engi-

The replacement top plate 

(flanged), sitting on top 

of the original top plate. 

Top plate closeup. 

neer was told that we had "an older style light" and that 
future repair parts were likely to be difficult to get. In the 

short time we have had the unit, Dialight began produc-
ing a newer beacon, shorter and using a totally different 
design. We have asked what will happen if we have 
further problems with our lights, but so far have not 
received an answer from Dialight. 

SHIPPING UNCOVERS PROBLEM 

Dialight did ship us one of the "old style" beacons, like 
the ones we had installed. This light arrived severely 
damaged by the shipper. We discovered that the whole light 
assembly is attached at the bottom of the electronics area 

with six 3/4-inch 8-32 screws into the base. The base is made 
up of a cast 
mounting plate 
with what ap-
pears to be a por-
tion of the casting 
about four inches 
in diameter stick-
ing up. 

In the unit we 
received, these 
screws were 
ripped right out of 
the casting, and 

the outer Lexan cover with its metal top plate was cracked. 
We found that the screws were much too short; at best, they 
only threaded one-eighth of an inch into the casting! 

We replaced these with longer screws, which thread 
about a half-inch into the casting. We are still waiting for 
a replacement for the outer Lexan cover. 

Six of these tiny screws are all that 

holds the beacon to the tower. 

ISSUES TO RESOLVE 
If our experiences thus far are any indication, the 

Dialight LED beacons and side markers themselves are 

very reliable, although we do seem to have received one 
light with an "infant mortality" problem. However, our 
greatest concerns are the less than rugged construction ( if 
a shipper can rip screws out of a mount what can a large 
chunk of ice being blown by a 75 mile per hour wind do'?) 
and the fact we may not have factory service in the future. 
I realize that those who build our equipment rou-

tinely improve designs, but should we be expected to 
pay for a tower crew to swap out an entire beacon just 
because the manufacturer decides to supply a "new 
model" rather than stock and supply parts for a light 
discontinued only one year after being purchased? 

There is another issue to keep in mind if you are 
replacing fixtures on an existing tower rather than install-
ing an all-new system like we did. The efficiency of the 

LED lights can actually be a slight "problem," as they 
draw approximately one tenth of the current of standard 
incandescent bulbs. 

Ifyou do visual light inspections this will not matter. 

But if you have one of those fancy controllers with 
current sampling to confirm proper operation you may 
well have trouble getting the current sensing circuits to 
work properly. There are readily available "sensing mod-
ules" which work well, but be aware you will need to 
replace your controller or rebuild your old controller 
using the more sensitive sampling modules. 

Photos by Jeff Johnson 

Jay Crawford is Chief Engineer of WVXU. Cincinnati, 

and the X-Star Radio Network. His email address is 
ierawford@wvxmcom 

DANGER 
NO ENTRY FOR ANY PURPOSE 

RF TRAINED PERSONNEL ONLY 
DO NOT TOUCH TOWER 

HIGH RF VOLTAGES 

YOUR ASR NUMBER HERE 

FCC Tower signs - AM and FM towers 
Guy wire protectors - Antenna Tags 

Antenna ID Products call 610 - 458 - 8418 
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PFlipJack FJ\7\700 

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 
vvww.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' SYSTEMS 11111 
1602 Carolina St PO Box 1342 Bellingham WA 98227 

phone: 360.734.4323 fax: 360.676.4822 

Congratulations!!  
To our FM Broadcast Friends who have been successful in 

the recent "Auction 37.- Energy-Onix can supply all your FM 

transmitter, STL and RPU requirements. 

We have requested that Broadcast Connection“ with their three 

offices, assist you. You will be very pleased with their personal, 

competent support. 

Best of Luck !! 

Veutand »ide 

Bernard Wise, President 

Energy-Onix Broadcast Equipment Co., Inc. 

Broadcast Connection Offices 
John Shideler 
6301 Jackpine Dr. 
Bellvue, CO 80512 
Tel: (970) 482-9254 Fax: (970) 482-6123 

john@broadcastconnection.com 

Steve Ellison 
2164 New Garden Rd, Williamsburg, IN 47393 

Tel: ( 765) 847-2143 Fax: (208) 439-1895 
steve@broadcastconnection.com 

Dan Roberts 
921 Meadowbrook Rd, Elwood, IL 60421 
Tel: (815) 423-7122 Fax: (815) 361-0683 
dan@broadcastconnection.com 

ENERGY-ONIX 
BROADCAST EQUIPMENT CO., INC. 

1306 River Street, Valatie, NY 12184 
Voice: 518-758-1690 / 888-324-6649 
Fax 518-758-1476 
Email: energy-onix@energy-onix.com 
VVebsite: www.energy-onix.com 

TRANSCOM CORP. 

'A. Beext' trafrümitterhas been bur main stay—• 
shice Augue29th,1988.." È111) 

• 

- 
Transmittersfrom 10W to 35kW 
Digital / Analog STLs, Translators 
Antennas, Filters & Combiners 

1 888 239 8462 
www.bext.com 

Serving the Broadcast industry Since 1978 

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

Fire Used AM & FM Transmitters & New, Equipment 

2 

F
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1 kW 1998 
1 kW 1998 
1 kW 1986 
1 kW 1983 
5 kW 1985 
10 kW 1986 
50 kW 1985 
50 kW 1986 

1 kW 1998 
1.5 kW 1987 
3.5 kW 1986 
3.5 kW 1992 
5 kW 1982 
6 kW 1995 
20 kW 1978 
25 kW 1980 
25 kW 1982 
30 kW 1986 
50 kW 1982 

USED EXCITERS: 

Continental 314D Solid State 
Harris Gates 1 Solid State 
Harris SX1A Solid state 
Harris MW1A Solid State 
Harris MW5B 
Harris MW1OB 
Continental 317C2 
Nautel AMPFET 50 Solid State 

Harris Quest Solid State 
BE FM1.5A 
Harris FM 3.5K 
Harris HT3.5 
Harris FM 5K 
Henry 6000D 
Collins 831G2 
CSI T-25-FA (amplifier only) 
Harris FM25K 
BE FM-30A 
Harris Combiner (w/auto exciter-transmitter switcher) 

Used Misc. Equipment 
Crown D-75 Audio Amplifier 

• Harris Digit 2002 Exciter 

• Continental 802B Exciter 
• New - 20 watt Synthesized 

USED MISC. EQUIPMENT: 

Audiometrics Stereo Distribution Amp 
BGW 85 Audio Amp.ifier 

NEW - Denon 720R Cassette Player 

Moseley Remote Controls 
Potomac AM19 Phase Monitor, wisampler 

Potomac 1901 Digital Phase Monitor, 2-tower 
Sola Voltage Regulator, 60 Hz 1 KVA s-phase 
And much more ... 
Retuning and testing available - call for quote! 

PO Box 26744, Elkins Park, PA 19027 

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

Using the Right Fence 
[YUMA, Arizona] The FCC says that antenna towers 

having radio frequency potential at the base must be 
enclosed with an effective locked fence. 

WHAT IT TAKES TO BE SECURE 
The FCC does not define what is meant by an effective 

locked fence. They will probably accept any type offence 
three feet high with a locked gate. Although a three foot 

high fence will keep out chickens and small children, it 
really cannot do much against thieves and vandals. 
A lot has been said recently regarding security, and 

this usually includes the subject of fences. While I was 
at KBNL(FM) in Laredo, Texas, we had the opportunity 
to construct a new antenna site. The previous site had 
had one break-in and one attempted break-in (a hole in 
the plywood roof). The site had a concrete block wall 
partially around the tower base, with the concrete block 
building serving as the remainder of the wall. 

This time we built a transmitter building with poured 
reinforced concrete walls and roof, and a single metal 
door. From previous experience I had learned that the 
door should swing out, not in, so that it could not be 
forced. We also needed a fence to enclose the building 
and the tower. 

AN EFFECTIVE FENCE 
If you are not thinking of a concrete block wall, you 

are probably considering a chain link fence. Chain link 
fence comes in heights of between three feet and twelve 

by Stanley Swanson 

feet. Residential chain link fence is commonly 1 I or I 1 - 
1/2 gauge wire, with about a two inch mesh. (Mesh is the 
distance between parallel wires; some refer to it as a 
diamond.) 

This type of fence can 
easily be cut or climbed, 
and is of little value for real 
security. Barbed wire at the 
top does little to discourage 
unwanted visitors, and can 
be successfully climbed 
over. Razor ribbon is more Typical 11-1/2 gauge wire. 

effective, but I would not be surprised ifsomeone takes you 

to court for damages after he tries to climb it! 
The best approach is to start with a fence that is 

difficult to either cut or climb. I 
suspect that many people do not 
know that there are various variet-
ies of chain link fence. Chain link 
fence for security purposes should 
be of at least nine gauge wire 
(smaller numbers indicate heavier 
wire). Mesh sizes such as 1-1/4 
inches, 1 inch, 5/8 inch, 1/2 inch This nine gauge 
and 3/8 inch are available. A good fence provides 
fence should have a mesh size of I more security. 
inch or less. 

The larger gauge and smaller mesh make it very 
difficult to cut the wire, as well as being more difficult 

to climb. Look for samples at your fence dealer before 
deciding on the fence material. If you choose a good 
fence material with a height of six feet or more, you may 
decide that barbed wire or razor ribbon are not needed. 

USE THE RIGHT POSTS AND GATES TOO 
Your fence dealer will also be able to tell you what 

diameter posts and top rails are suitable for the fence 
material you choose. An important note: since the posts 
will probably be set in concrete, they may not make a 
good ground connection; one or more ground rods can 

be used for safety from lightning or other causes. 
The easiest point of entry will be the gate. Make sure 

you have a kind of closer that cannot be forced. You will 

probably want to use a heavy chain to secure the gate. I 
once had to cut a chain with a hacksaw because someone 
had left our lock out of the loop. I can tell you that it was 
not easy! 

Stanley Swanson is the Chief Engineer of KYRM, 
Yuma. AZ. fle can be emailed at: sswanson(ª),hcjb.org 

WANTED 
$50.00 Reward 

/41F\ 

for Bona Fide Tech-Tips 

Have you solved a technical problem? 

Have you saved money by finding a 

cost-effective solution? 

Have you discovered a new application 

for an old tool or test procedure? 

Email them to us: editor@radio-guide.com 
Each tech-tip published receives $50.00 

"Share the Knowledge" 

Supeziozatoacleall 13101.dd. 

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 

2IllIllIllIll 
44, mom la 

L-.; i 

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 Joynt 800/279-3326 

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 
viewer (including DA patterns), as well 
as EAS printer paper sources, project 
schematics, historical data and pictures 
— even some humorous Top Ten lists. 

Recent additions include 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/bdr.htm 
The proceeds from this CD fund both future improvements of the 

BDR as well as helping the efforts of oldradio.com to document the 
industry's history. 

There is no set price for the BDR. Many find $15-$20 appropriate 
to cover the costs of materials and shipping, plus a little extra for 
funding the improvements. If you pay more, it will be put to good use. 

If you have wideband Internet, we can now make arrangements 
for you to get the BDR quicker, via the Internet. 

Credit Card Payments Accepted at: 

www.radio-guide.com/products.html 

Or send your check or money order to: 
Barry Mishkind, 2033 S. Augusta Place, Tucson, Arizona 85710 

Please include your snailmail and email addresses. 
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Proven Prophet technology now sold bit b 
Run your radio station for $495! You buy only what you need. 
Add on features as your budget allows. 

,••••• 

r 

Software Packages - Try NexGen101 before you buy! 

NexGen 

NexGen101 Core License $495 &cif 1feee 
Runs a single station in Automated or Live Assist modes. The core 
license is required on all NexGen101 workstations, and includes the 
ability to create and execute logs, basic audio element production, day 
of the week clock templates, and audio backup/load utilities. All 
other modules cal be added to the core license to create multiple 
workstation configurations. 

Live Control Package $400 & ay lei«, LI 
Useful for high energy morning shows. Create and play audio elements 
outside of the log for random access or auto- play, send artist/title 
information. Includes following modules: Electronic Copy, Cart Deck, 
Button Bar and RDS Export. 

Single-Source Satellite Package $400 LII 
Enables your station to run in satellite mode and automatically record 
satellite feeds, with local spot insertion and time and temperature 
announcements. includes following modules: Single-Source Satellite, 
Time & Temperature, DRR Automated Capture, and GPI. 

Mil/MAW if:M/1 
'f 101 

Scheduler Package $400 .i;ce-ey leg« 
Schedule your station using either internal or external scheduling 
systems. Includes following modules: MusicGen101 integrated music 
scheduler, Traffic and Music Load, Multi-User Access. 

0 al 015 030 

Me Mee ...Me 
some. 

VoiceTRAC Package $400 gceet Wee« D 
Record breaks, intros and outros for when you can't be live, but still 
want to sound like it. Includes following modules: Basic VoiceTRAC, 
Enhanced Production Interfaces for third- party audio editors, CD 
Extractor/Audio Format Converter, and the Graphic VoiceTRAC Upgrade. 

NexGen101 

Buy Individual NexGen101 Software Modules for $101 
Archive Module Teity ltow 
Basic VoiceTRAC Module g‘ie Ito«, LL 
CDX/AFC Module LI 
DRR Automated Capture Module Fcee leve D 
Enhanced Production Module LI 
GPI Module 
Graphic VoiceTPAC Upgrade Module eat 114,.« 
MusicGen101 Module LII 
One year NexGer101 Software Updates &et ?Ave D 
One year NexGer101 Support e«, Itow 
RDS Export Module Ecety Ire«, E 
Single-Source Satellite Module egg ?toe« E 
Time & Temperature Announce Module Viiet if.deo E 
Traffic and Music Load Module & tit Wee« 111 

Check our website for a complete list of modules 

PROPHET SYSTEMS 

each 

1-877-774-1010 
www.nexgeni 01.com 

Proven Prophet Systems technology. Built by Prophet, backed by Prophet, designed for you. 



Radio 
History by Ken Benner, NCE 

KSTP Celebrates 
Its 80th Anniversary 

[TUCSON, Arizona] One of the most fascinating 
stories in the history of American Broadcasting began 
eighty years ago this month. 
A few weeks prior to the Grand Opening, engineer 

M.G. Goldberg put the finishing touches on the 500 Watt 
transmitter, and its long wire antenna tuned to 1230 atop the 

Marigold Gardens Dance Pavilion at Nicol let and Grant in 
downtown Minneapolis was ready to broadcast live dance 
music five nights a week. 

READY, SET, BEGIN! 

One of Broadcasting's most interesting and successful 
entrepreneurs, Stanley E. Hubbard had applied to the Radio 
Division of the Bureau of Navigation, Department of Com-
merce for the license WAM D, "Where All America Dances." 
The date was February 13, 1925 
when the bicyclist from Western 
Union delivered the telegram 
advising the "authorization" had 
been granted — almost immedi-
ately, that same day, the little 
station was on the air. 

Mr. Hubbard, a prominent 
aviator who operated the station, 
soon moved the station studio 
and transmitting plant to the top 
of the Radisson Hotel. The an- Stanley E. Hubbard 

tenna consisted of two poles 50 feet high and 75 feet apart 
supporting an inverted "L" type antenna. 

This was an interesting period for radio. On July 12, 
1926 the station simply changed frequency from 1230 to 

1020— without authority. Ten days later, they were back on 

1230. It was during this period that radio regulation col-
lapsed. In fact, a US District Court had ruled The Radio Act 
of 1912 rendered the government incapable of regulating 
stations' frequency or power, and for a period stations 
governed themselves. 

STAR POWER AND MORE 
WAMD was no exception as it vied fora more favorable 

frequency and power. Even though few realized at the time 
the lower end of the AM band was the more favorable, 
Hubbard understood what was put on the air was also very 
important. 

Hubbard established a rapport with major national 

talent ofthat era and several performed their radio debuts on 
his station: for example Eddie Cantor, the Marx Brothers, 
Eddie Albert, Edgar Bergan and Charlie McCarthy. Mean-

while, in March of 1928 the station began operation as 
KSTP, and in November was awarded 1460 kHz with 10 
kilowatts. 

Fast-forwarding to November 1938, a construction 
permit was granted to Hubbard Broadcasting to raise day-
time power to 50 kW with approval to install a three-tower 
directional antenna. Shortly after, the station was operating 
50 kW day and night using two patterns. 

FURTHER IMPROVEMENTS TO SERVICE 
The KSTP research efforts by Professor of Electrical 

Engineering, Hector Skifter and his colleagues Fred 
Clarke and Lynne Smeby did much to encourage the 
expansion of AM directionals in order to provide "... an 
important contribution to the broadcasting industry and 
bring new radio services to millions of Americans." The 

transmitter designed by Skifter operated for almost 20 
years as the main and for an additional 10 years as a 
back-up from the KSTP site. 

One of the most awesome pieces of electronic equip-
ment this writer has ever seen was the 50 kW "Black 
Beauty" transmitter with its 500-gallon copper distilled 

water tank to water-cool the plates of its six final amplifier 
tubes. The leakage current to ground was carefully mea-
sured in microamps. 

Still, the transmitter ate approximately 150 kW for 50 
kW output and had to be fired up and shut down in three 
stages. During its waning years as a backup for the station's 
50kW RCA Ampliphase, it was never allowed more than 
ten minutes on the air, so as to minimize the effect on the 
"power demand meter" which would result in a very 
significant increase in the monthly power bill. 

Yours truly shut that transmitter down for the last time 
in 1964, ending a most extraordinary era in American 

Broadcasting technology. Today the station uses a far more 
efficient MW-50 solid-state transmitter pulse-width-modu-
lated transmitter into a vertical half-wave "Franklin" day-

time and at night into its original three-tower directional. 

SUPPORTING THE INDUSTRY 

Indeed, the Hubbard family has played a very important 
role in the rich history of American Broadcasting. Founder 

of Hubbard Broadcasting, Inc., Stanley E. Hubbard and his 
son Stanley S. Hubbard are both Charter Hall of Fame 
members of the Museum of Broadcasting Hall of Fame. 
Among KSTP alumni are numerous others, including sev-

eral prominent network reporters, who have been inducted 
into the Broadcasters' Hall of Fame. 

Much of the KSTP history is on display at the Pavek 
Museum of Broadcasting. Visitors see a variety of KSTP 
artifacts, including a pair of vintage RCA 77DX micro-
phones, photos from the popular, pre-television "Sunset 
Valley Barn Dance" program and more. 

Today, KSTP-AM "The Talk Station" holds top billing 
in the Minneapolis-St. Paul market. It remains in the 
Hubbard Family as one of fewer than ten stations in the 
nation under the original family ownership. 

Extraordinary marketing research efforts on behalf of 
its advertisers have developed a loyal sponsorship. Com-
bined with the professional dedication from a talented staff 
which is given the freedom to think and create with pride, 
KSTP provides a high standard of broadcasting excellence 
rarely seen in this age of the bean-counters. 

Happy 80th to Hubbard Broadcasting from all of us at 

Radio Guide! 

Ken Benner, an alternate FCC inspector, is based in 
Tucson. His email address is: bennerassociates aoLcom 

ime 
wiwinhak 

e.playees Wilose rompVi-o, 

A -0.64-‘513 separo•he :••• • 

I ProF-i/er 1.0-. hie 1)0i, 
e(1: 

' 

reeorerg our ore  costs are retroereeisting the, i sporty Mood- 

tree ou n 
r newe tile vied Proefer3 

ethedreed record tketure to Spot 

retard tboSe stotome... teem awr 

,Ow.yers lace tOre of melt wire 
efe9 P1585e Net Preiter.. r 
"sought four of ist!" 

ng 3 Peorsiers 
it we're ev er le eiew ‘tert-

4ati en' p 0)440 
free t „AM ç° I 

not e we he) dri:)/ce,., 

insfalledijet4,6. yeas. ,of 4 
IWC p,. e" 

MIrt 1.0( 

7-here was a melee of proposal 
rnkeiakin5, so I decided to install 
PROFILER Jot in ale 
the Cosuitipon decides to revure 
it - it a pod defensive save. - 
Proner's rioilt1 "toe: /.5 

rt5 5557 ,c 5555s5 fr ,:c.t • 

daMli 

wwwww•usim 

We tue our hard-drive Flare 1 
record and re-air portions ofc 
and midda7 shows, We ese Prof 
backiip recorder as well as for. 
skimming, cutd it's saved 0.1a fe 
Phu, when the jock 5,1'1 did 
est bit in the world!' it's nice e 
immediate hi3h-titality version 1 
or arehivinj." 
» trie.it Stein6erl, lea, San F 

Our clients call it indispensable. 
We call it ProFiler. 

iiitommeale%mauloallmo 

• 

What would you do with a computer-based audio logger? Telos ProFiler's 
MP3 audio logging features alone (expandable to capture up to 8 streams on 
one PC) are enough to satisfy most folks, but ProFiler is loaded with other 
tools...like a skimmer that switches to a higher bit-rate when the mic is open, 
export functions that help you assemble great-sounding airchecks and 
composites quickly, and remote access via IP. But - as you can see — our 
clients tell us that ProFiler helps them to do even more. 

AUDIO I NETWORKS 

www.telos-systems.com/ProFiler/ 

eci Ei Innovating since 1971 

New HD solutions in... 

• Transmitters 

• Digital T I STLs 

• Microwave STLs 

• Monitors 

Custom designed and manufactured by 

QEI Corporation 
Where Radio Frequency Works 

Patents pending 

24/7 Service: 

856-728-2020 

Contact Sales at: 

800-334-9154 or 

qeisales@qei-rf.com 
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1-888-SHIVELY 
www.shively.com 

When Millcreek Brcadcasting 
set out to build a master panel antenna 

and combiner facility 
to accommodate multiple stations, 

bey chose 

Shively Labs 
... again! 

Visit Shively Labs® 
at Booth #860 at the NRB Show, 
February 11-16, 2005 
Anaheim Convention Center 
Anaheim, CA 

photo by Kevin Terry 

AM Antenna Solutions 
Components to Complete RF Systems 

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.corn 
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Studio 
Guide 

A Mobile Talk Studio — On the Fly 
Got a remote coming up, but no easy way to get the 

audio back to the studio? Mark Shander has some ideas on 
how to quickly set up a remote "studio." 

[PHOENIX, Arizona] One of the most exciting 
programming elements on the radio is a live remote broad-
cast. Live broadcasts are also a great potential revenue 
source, and account executives frequently sell a live re-
mote or include it as a bonus to a heavy advertiser. 

Until recently, setting up a live broadcast meant any-
thing from a formal RPU configuration to a call-in over a 
wireless phone. If you were shooting for a high-quality 
feed from the field, you were talking about an investment 
in mixers or mixers that work with mobile phones or audio 
feeds over POTS or RF. Those are excellent and very 
reliable solutions. There is another method to consider that 
is a lot of fun for those involved, as well as those listening. 

LOOK MA, NO WIRES! 
Imagine what you could do with the ability to do a live 

remote wherever there was a Wi-Fi hotspot, or wherever 
quality wireless data services are available to you. Imagine 
being able to send video via Webcam with your remote 
broadcast, too. It is easier than many people think. 

Reliability at a remote broadcast site is always a concern. 
Using a more current laptop and a more robust version of 
Windows will really pay off, although many laptops running 
Windows 98 should work just fine at lower qualities. An-
other challenge to consider when contemplating the use of 
existing, older equipment goes beyond reliability — older 
equipment may not have the horsepower needed for encod-
ing. That is why I recommend using a more powerful laptop 
running Windows XP or Windows 2000. 

by Mark Shander 

The free Windows Media Encoder 9 can be down-
loaded from www.microsoft.com. Install it on the laptop. 
An important reminder before going on site: be sure any 
equipment you would like to use has been hooked up to the 
laptop and tested to make sure they work together. Some-
times it is useful to add a Webcam and/or Wi-Fi card first, 
and make sure any necessary drivers are installed before 
running the encoder. 

THE REMOTE "PACKAGE" 
At this point, you should lay out the elements you 

would expect to use with alternate audio delivery methods 
— a battery-oper-
ated mixer (mu-
sic stores have a 
whole new line of 
these, some of 
which are under a 
hundred bucks!), 
a dynamic micro-
phone or two like 
an EV-635A, 
Shure SM-58 or 
Sennheiser e835 
and a wireless 
phone recorder 
interface modi-
fied to send audio from the headset output of the phone to 
an input on the mixer. 

Leave the headset microphone plugged in so the caller 
can hear you through the headset. ( It is not a hybrid, but it 
works well enough, and only costs about $75). 

This 8-input, 2 bus Behringer mixer 

features two high-quality balanced 
mic preamps and lists for under 60 
bucks. Would you believe it even sup-

plies optional 48v phantom power? 

You can monitor audio through the laptop's head-
phone jack, or plug in speakers or a headphone amplifier. 
You can even connect to a house audio system from the 
mixer or the computer output (which also lets you play 
spots on site). 

While running Windows Media Encoder, select "Push 
To Server" rather than allowing others to connect to your 
machine. Send a signal directly to your main studio or to a 
Windows Media Server for distribution. The results are 
usually very good. Be sure to Save your Windows Media 
Encoder profile to the desktop, so the encoder can be used 
over and over again — just starting it with a single click. 

CONNECTING OUTWARD 
Connectivity is another important issue when prepar-

ing a live remote of this type. Many coffee shops offer free 
or low-cost Wi-Fi service, as do hotel chains and even 
some donut shops. 
A common challenge with Wi-Fi and traditional 

Windows Media encoding is that secured free or com-
mercial Wi-Fi means you are broadcasting from behind 
a firewal I that you do not control. No one can connect to 
you, because the Wi-Fi network is designed to give you 
a non-routable IP address. 

By selecting "Push To Server," the problem is solved. 
A one-way communication stream is established from 
behind the firewall and a connection to a client or server 
that will rebroadcast the live remote is made. Another 
solution is a wireless data laptop card from a wireless 
carrier — it turns whole cities into hotspots. 

Now you have everything you need to send a live 
remote, and even take guests over a phone remotely. 
How do you stay in touch with the studio during the 
remote? Of course, there is excellent quality software 
available for communicating over data that is specifi-
cally designed for remote broadcasts, but with a Wi-Fi 
system, you can also use AOL Instant Messenger (AIM), 
Yahoo Messenger, MSN or any common Instant Mes-
saging software. No kidding. 

Mark Shander specializes in "new media" solutions. 
His email address is markgshandercom 

Radio Guide Tech Initiative 
As announced at the NAB 2004 Radio Show, Radio Guide 

magazine has embarked on a Tech Initiative to encourage the 

sharing of technical knowledge and experience among the engi-
neering community. 

As part of this outreach to encourage information sharing, a 
number of manufacturers have already contributed over $ 15,000 of 
gear, to be awarded to the best submissions. Some of the items 
include: 
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• Broadcast Warehouse DSP-X Digital Processor 

• Comrex DH-20 Digital Phone Hybrid 

• Audion Labs Voxpro Digital Audio Editor 

• Henry Engineering Studio Drive Mixer 

• Orban Optimod 1100 Processor Card 

• rfSoftware rfInvestigator (full package). 

What we are asking is for you to share your Tech Tips, User 
Reports and War Stories as well as longer articles on topics that 

interest you, from studio construction or renovation, to transmitter 
site maintenance. Please address any questions or submissions to: 
Editor@radio-guide.com 

NextGen101 
To be Awarded in the Tech Initiative Program 

NexGen101 Core Module and Entire Option Package included on 
a New Dell Optiplex GX280 workstation with a Pentium 4 processor. 

With NexGen101 you get 
the best of both worlds, soft-
ware designed specifically to 
run a single radio station, yet 
based on the ultra-reliable 
NexGen software. Create and 
execute logs, basic audio el-

ement production, day of the week clock templates, and audio backup/ 
load utilities. 

Multiple workstation configurations can be created to your design 
needs by mixing and matching add-on modules. Start with the core 
software, which includes the 
ability to process a log, letting 
you run your station with 
$495 worth of software. Now 
any station can afford the best 
radio automation software in 
the business. Proven Prophet 
Systems technology. Built by 

Prophet, backed by Prophet, designed for you. To find out more about 
NexGen101 visit their website at www.nexgen101.com Edit Log 
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Prophet Systems Innovations 

214 North Spruce Street 

Ogallala, Nebraska 69153 

Phone: 877-774-1010 

Email: prophetsales@prophetsys.com 
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FAST REACTION PRODUCTION STAFF 

tà Group 
We hear that a lot. There's more to the name 

RF Specialties than meets the eye. 
We offer many small 

items you use everyday in the operation of your 
station, including microphones, headphones, 
monitor speakers, tower lights, copper strap, 

audio cable, CD players, and hard drive systems. 

Call the nearest office for more information on 
even the smallest items you might need. For your 
added convenience, check out the full line of 
products and detailed information on each 

manufacturer by going to 

We Continue to Grow for Sound Reasons! 

RI fs Good for You! 
And the Rest of the World! 

Visa and Mastercard are welcome. 

Offices Independently Owned and Operated. 

www.rfspec.com 

Kintronic Labs, Inc 
KINTRONIC LABS IS SERVING THE AM/MW ANTENNA SYSTEM MARKET WITH STATE-OF-THE-ART 

EQUIPMENT FOR THE DIGITAL TRANSMON WORLDWIDE 

ENGINEERING DESIGN USING IN-HOUSE SOFTWARE TOOLS 

ACCURATE NETWORK PRE-TUNING FACILITIES 

HIGHLY QUALIFIED ENGINEERING SUPPORT 

WE ARE MAKING DIGITAL RADIO A REALITY NOW! CONTACT US TODAY. 

Phone: (423) 878-3141 Fax: (423) 878-4224 Email: ktlecintronic.com Web Site: www.kintronic.com 

RF Speciciltiec® 
W. 

VA us vegas NV 

Santa Barbara, CA 

Manilla, Phillipines 

Fià Amardlo, TX 

Ft Worth, TX 

' Monroeville, PA 

Richmond. IN 

Kansas City, MO, 
/ 

New Ipswich, NH 

V.4 

.1),i Southampton, PA 

Ebensburg, PA 

_ Crestview, Pt 

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 

Sam Matthews New Ipswich, NH  1-800-485-8684 

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

Ed Edmiston   RF Specialties of Asia ....+63-2-412-4327 
(Manila, Phillipines) 
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Tool  ouî 
Guide 

From the Radio Guide Tool Box 

ML1 Minilyzer 

NTI ML1 Minilyzer — Analog Audio Analyzer 

A familiar tool which keeps evolving is the Minilyzer 
from NTI. This is the company which formerly was the test 
equipment division of Neutrik, and many users are familiar 
with their whole series of handheld M instruments under 

the old Neutrik name. All of the products are now available 
directly, along with some new additions. 

The ML1 Minilyzer is one of the most familiar — a 
powerful and complete audio analyzer in a palm-sized 

format. Not only does the ML I offer traditional audio 
analyzer measurements, such as Level, Frequency and 

TEID+N, but it also includes a 1/3 octave analyzer which can 
also be used as an acoustics sound pressure level meter and 
RIA when an optional measurement microphone is added. 

Another popular monitoring function is the inclusion 
of an auto-ranging headphone monitor together with a 
PPM/VU screen mode, which turns the whole tester into a 
walk-around audio signal tracer. 

About the time you discover that the Minilyzer also has 

Polarity Testing for either electronic signal paths or moni-
tor speakers, as well as built in cable testing, you realize 

why this under one pound device is so popular. 
But even more measurements are possible, including 

graphs of frequency response from an external sine sweep; 
and newer firmware versions also include individual har-
monic distortion analysis. 

Other useful modes are the ability to measure level 
over time, with time sweeps (think intermittent audio 

faults!) and a built in scope mode for viewing a signal. 
The scope function will never replace your trusty Tektronix 

but is completely auto-ranging and does show what the 
waveform looks like — for instance if clipping may be 
occurring. 

Consultant 
Guide 

The Minilyzer also can also become a Windows PC-

based instrument with the addition of NT1's MiniL1NK 
USB interface and Windows-based software. This pack-

age may be added by the user to any Minilyzer. It adds 
many things, including the ability to store dozens of test 
results on the instrument, then later download them (screen 
shots or the full test data) to the PC when connected. 

The instrument may also be remote controlled via USB 
from the PC, and while connected the Minilyzer takes its 

power from the USB interface to save battery life! 
The final function of the PC interface is to access 

online firmware updates for the instrument. Over time, 

NTI adds features and improvements which may be down-
loaded from their web site via the MiniL1NK system. For 

owners of older Minilyzers this option is a good invest-
ment as the benefits include not only all the data storage 

and remote control functions, but free updating of your 

older instrument to include the newer features. 
Finally, for those interested in even more measure-

ments, NTI also offers the DL1 Digilyzer for digital audio 
measurements for HD Radio; and the MR1 Minirator, the 
analog generator companion to the Minilyzer. 

The instruments are sold through a network ofdistribu-
tors in the U.S. See the NTI web site or call NTI Americas 

Inc. at 503-684-7050 for assistance. 
List Prices: 
• ML1 Minilyzer $579 

• MiniLINK USB interface and Windows software $325 
• MiniSPL Measurement microphone $349 
• MR1 Minirator analog sine, square, noise generator $2 I 5 

• DL1 Digilyzer Digital Audio Analyzer $ 1499 
• ALI Acoustilyzer Acoustics Analyzer $904 

Consulting Communications Engineers 

EMC Test Lab 
• FCC Applications 

• Frequency Searches and Coordination 

• AM-FM-CATV-ITFS-LPTV 

• EMC Test Lab - FCC and European ( IEC) 

• 

Email: info@owleng.com 

OWL ENGINEERING, INC. 

651-784-7445 Fax: 651-784-7541 

5844 Hamline Ave. N., Shoreview, MN 55126 Member AFCCE 

Market Analysis 

Engineering Software 

Eth n ic/Demograph ie Data 

Custom Full-Color Mapping 

Sales Marketing 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 

The Minilyzer ML1 Analyzer 

FLHT  

v.  12.50 315.0 Hz 3.51:15mLI 

m1.1. 
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NTI Americas Inc. 
PO Box 231027, Tigard, Oregon 97281 

Phone: 503-684-7050 

Website: www.nt-instruments.com 

Radio Consulting Engineers 

ASSOCIATES 

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 

• AM-FM Site Construction 

• Complete Tower Service 

• Antenna & Transmission 

Line Diagnostics 

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 

ti AM/FMiTViDTV 
ti Custom Mapping Service 
e Frequency Searches 
e Propagation Prediction 
e FCC Application Preparation 
ti Directional Antenna Design 

oft YAW/. v-soft.com 
V ommioNs• consulting@v-soft.com 

1800) 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 consulting experiance. 

912-638-8028 
202-393-5133 

www.grahambrock.com 

re. 
Communications Technologies Inc. 

Radio Frequency/Broadcast 
Engineering Consultants 

AM • FM • TV • Lp-ry 
Cellular/PCS Site Analysis 

P.O. Box 1130, Marlton NJ 08053 
Phone: 856-985-0077 
Fax: 856-985-8124 

web:www.commtechrt.com 

Clarence M. Beverage 
L. Laura M. Mizrahi 

Page 40 Radio Guide February 2005 



PHASE TEK INC. 
Qu allitY 

PHASETEK'S manufacturing facility 
and components expertise are avail-
able to design and fabricate any type 
of inductor or special RF component. 

Our engineering and production staff's 
years of experience and commitment 
to quality are available to fill any 
special requirements. 

Dependable 

RELIABLE & DEPENDABLE 

RF COMPONENTS & PARTS 

Variable & Fixed Inductors 
Variable & Fixed Vacuum Capacitors 
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 

Website: www.phasetekinc.com 

Custom Phasing Systems 

Custom 
Manufactured 

Antenna Phasing Systems 
Control Systems 
AM/MF Antenna Tuning Units 
Diplexers (NDA/DA and expanded band) 
Triplexers 
Transmitter Combiners 
Dummy Loads (with matching networks) 
Tower Detuning Units/Skirts 
Broadband Matching Networks 
Tunable Skirt Assemblies (TSA's) 
Isolation Transformers 

Elq3erience 

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. 

Model RFC-1/I3 Remote Facilites Controller 
• control transmiter from any telephone 

• 8-64 channels of telemetry and control 

• programmable control by date and time 

• optional printer and modem adapters 

• programmable telemetry alarms 

• integrated rack panel 

Model RAK-1 Intelligent Rack Adapter 
• parallel printer interface 

• internal modem for data transfer 

• front panel status indicators 

• battery backed power supply 

• rack mountable chassis 

• accessory package for RFC- 1/8 

Model DAI-2 Dialup Audio Interface 
• perform unattended remote broadcasts 

• fully programmable output on any key press 

• momentary and/or maintained relay outputs 

• four logic inputs with programmable output 

• balanced audio input and output wth ALC 

• seven DPDT relays and one 4PDT relay 

Model AFS-3 Audio Failsafe 
• contact closure or status voltage on alarm 

• adjustable delay period from 30 sec to 5 min 

• positive delay adjustment via rotary switch 

• internal audible alert—continuous or pulsing 

• front panel status indicators and bypass 

• dual, balanced audio inputs 

« Sine Sys1ems 615.228.3500 

www. sinesystems com 

Digital and Analog Transmitter Audio 

Switching Solutions, Analog to I BOC! 

• 

• 

• 
MI • 0 

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

o 
cDe-*??.  

The CDS-300 Composite Audio Switcher/DA 

. 1.7.7 

,e, • bàíj 

The CDS-302 Automatic Composite Audio Switcher/DA 

Introducing the next generation transmitter audio switchers 

from BDI. Now you can have complete confidence in your signal 

path with this series of switcher/DA systems. We have composite 

and digital solutions for your routing and distribution require-

ments. If you system is all digital, choose the AES-302 to auto-

matically switch, distribute and monitor your transmitter audio 
feeds. Still running an analog STL or stereo generator? Use either 

the CDS-300 or 302 to switch and distribute your baseband audio 

signals. Select one of the optional modules for the CDS series and 

convert your analog signal path into an AES digital output suitable 

for digital exciters and IBOC implementations. Visit our web site 

and download complete information about these problem solver 

products. 

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

Website: www.Broadcast-Devices.com 
bdi 
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AEQ 
The Eagle is a dual-channel Audiocodec that con-

nects to any ISDN line worldwide. It provides a X21/ 
V35 interface for 
a point-to-point 
connection. 
Many radio sta-
tions use this feature as a cost-effective SIL. 

It has Digital and Analog Inputs and Outputs. The 
two channels can be multiplexed to allow the callers on 
both lines to interact live On-Air. The talkback inter-
com uses the microphone/headphones and the Aux-
TelSet connection in the front panel. The Eagle can be 
remotely controlled via the Egsy Software. 

It works with the following encoding formats: 
G.711, G.722, MPEG L II, MPEG LIII and AEQ 
LD-2, also operates as high-performance hybrid 
and is compatible with AEQ Hybrid with fre-
quency extender. It is compatible with practically 
all Codees available. 

lier!!!!!!!9% 

AEQ 
Phone: 866-817-9745 

Website: www.aeqbroadcast.com 

Broadcast Devices 
The HSA-100 Headphone Amplifier from Broad-

cast Devices, Inc. features a balanced, stereo input that 
accepts - 10, 0, +4 and +8 dBm nominal inputs. There 
are two 1/4" phone jack outputs on the front panel and 
one on the rear for auxiliary output. 

_, • • -  
All outputs are controlled by the front panel level 

control. The unit comes complete with chassis and 
power pack. The HSA-100 features a rugged discrete 
transistor output with short circuit protection. 

They are ideal for talent station installation or for 
remote broadcast use. The auxiliary output can even 
drive a small set ofspeakers for remote or talent monitor 
applications. 

The HSA-I00 is also available in a P.C. board only 
version for custom installations. 

Broadcast Devices 

Phone: 914-737-5032 
Website: www.broadcast-devices.com 

CircuitWerkes 
The MicTel is a portable audio interface for both 

telephone and field recording use. Its audio and battery 
specifications provide 

long life and "Broad-
cast Quality" audio 
production. For tele-
phone operations, the 
MicTel replaces the 
phone's handset to 
provide high-quality 
audio for feeding and receiving audio. 

The MicTel includes defeatable audio limiters in 
both the send & receive channels that prevent output 
distortion or overdriving the telephone line. 

Its balanced, studio-quality mie or line level inputs 
and line level outputs make it an excellent audio inter-
face device for all kinds of remote or in-studio work. 

The aux, audio channel drives the headphones giving 
you a portable mie amplifier with an IFB feed. 

CircuitWerkes 

Phone: 352-335-6555 
Website: www.circuitwerkes.com 

- 

e.- • -Mw- ebrit-

ATA Audio 
The Scoop E-Z can be used with POTS, ISDN, 

wireless and Inmarsat connections. It includes a two-
channel audio mixer with phantom power, a selectable 

compressor/limiter, and auto answer and configuration 
of incoming call type ( ISDN/POTS). 

At 9" x 6" x 3" it weighs less than 4 lbs. The unit 
is now available for use with GSM networks by 

inserting a SIM card into the unit. The Scoop Studio 
is a 1RU version of the Scoop E-Z without battery 
backup and mixer functions. 

ATA Audio 

Phone: 973-659-0555 
Website: www.ataaudio.com 

Broadcast Electronics 
If you can get a cellular connection, you can do a 

remote broadcast — just grab your Digital Celleast and 
go! Operational on most cellular networks worldwide, 
this portable broad-
cast studio eliminates 
the need to have line 
of sight with the stu-
dio to do a remote. 
Digital Cellcast fea-
tures a high-quality, 
four-channel mixer 
with separate controls for microphones and headphones. 

Also included are a line-level input and line-level 
output; 20 number speed-dial; battery and AC opera-

tion; and program audio VU metering. Battery and 
magnetic antenna are included. 

And because it is from Marti, you know that Digital 
Cellcast is easy to use and rugged enough for your 
roughest remote requirements. 

Broadcast Electronics 

Phone: 217-224-9600 
Website: www.bdcast.com 

Comrex 
The new Studio Telephone Access Center (STAC) 

from Comrex puts you in control of your talk shows, 

call- ins and phoners with great sound, ease of operation 
and scalable configuration. 

STAC incor-
porates a Comrex 

high-performance 
dual digital hybrid 
with automatic 
level control. A 
compact, rack-
mounting mainframe houses the hybrids, the multiline 
controller and all telephone and audio connections. STAC 
is available in either six-line or 12-line configurations. 

The attractive, ergonomic control surfaces offer two 
operational modes for either Studio/Producer operation 

ora Screener Mode which simplifies the task ofscreening 
and queuing callers. The STAC will accommodate use of 
up to four control surfaces per mainframe. 

Comrex 

Phone: 978-784-1776 
Website: www.comrex.com 

Audio Processing Technology 

WorldNet Milano is a full duplex, low delay, 
stereo audio codee designed for Studio to Transmitter 
Links and Stu-
dio- to- Studio 
networking. The 
primary X.21 / 
V.35 data interface is automatically backed up via a 
single ISDN line for "Mission Critical" applications. 

Additional features of the WorldNet Ohio for Broad-

casters arc Silence Detect, Simultaneous Digital and 
Analog Outputs, RS232, Contact Closure and Alarm 
Ports. 

The core compression algorithm is Enhanced apt-
XTM. which ensures an end-to-end delay from Station to 

Transmitter of under 5 milliseconds. The Enhanced 
aptXTM algorithm is in daily use throughout the world 

delivering superior audio quality over countless net-
works and is the defacto standard across the profes-
sional audio industry. 

Audio Processing Technology (APT) 

Phone: 323-463-2963 
Website: www.aptx.com 

Broadcast Tools 
The tiny TOOLSTm TT-1 is more than just an 

ordinary telephone line coupler. The TT-1 is a compact 
telephone line 
powered auto-an-
swer and auto-
disconnect hy-
brid. The TT- I 
utilizes dual-hy-
brid transformers 
providing full duplex audio at a plain old coupler price. 

TT-1 features include: Front panel Line Seize but-
ton; call Drop button; Auto-answer/TAP switch; Audio 
mute switch; Off-Hook and Ring indicators. 

The rear panel has an 12.1-11 jack for the telephone 
line and a second loop-thru RJ- I 1 configureable to 
disconnect devices when the TT-1 goes off-hook. Screw 
terminals are provided for transformer balanced send and 

caller audio; remote optically isolated seize and drop 
functions and one SPDT off-hook dry relay contacts. 

Broadcast Tools 

Phone: 360-854-9559 
Website: www.broadcasttools.com 

"email 
I 

• 

Comrex 
The Comrex Matrix provides a complete remote 

broadcast system. The IU Rackmount Matrix is the 

perfect studio-side "hub" accommodating POTS, ISDN 
and Wireless 

GSM connectiv-
ity to remote units 
in the field. 

The modular 
design of the Ma-
trix Portable 

makes it uniquely adaptable to conditions in the field as 
well as future technological advances. By itself, it's a 
high-quality POTS codee providing up to 15 kHz full 
duplex audio on a standard analog phone line. 

The Matrix ISDN Module adds G.722 and MPEG 

Layer Ill compatibility. The GSM Module provides 
up to 7 kHz full duplex audio and doesn't require 
any additional hardware when used with the Matrix 
Rackmount. 

Cornrex 

Phone: 978-784-1776 

Website: www.comrex.com 
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Gear G ulde is.>  Telephone Audio and Control  
Remote Telephone Audio Gear 

Conex 
The new DT-90 is the latest in a series of telephone 

remote control devices from Conex Electro-Systems. 
The DT-90 provides 
DTMF control of four 
magnetic latching 
SPDT relays, and a 
four channel audio 
switcher. Useful in a wide range of broadcast applica-
tions, the device allows bi-directional transmission of 
audio over a dial-up phone line, and features balanced 

audio inputs and outputs. 
The compact unit includes a security access code, 

and many parameters which may be remotely pro-
grammed, including number of rings, and relay opera-

tion ( interlocking, momentary, follow audio, and inde-
pendent latching). Connections are made with conve-
nient plug-in terminal strips. A separate audio switcher 
provides for selection of the audio source to be moni-

tored from the telephone, including an internal mic. 

Conex 

Phone: 360-734-4323 

Website: www.conex-electro.com 

JK Audio 
Innkeeper PBX allows you to send mic and line 

level signals into your PBX telephone system while 
maintain-
ing excel-
lent separa-
tion be-
tween your 
voice and the caller. Simply connect Innkeeper PBX 
between the handset and base of any telephone system. 

The DSP based echo canceller removes your trans-

mit signal from the caller's voice, leaving a clean, talk 
show quality broadcast signal. The stereo output jack 
on the back of the unit provides your voice on one 

channel and the caller's voice on the other channel. 
The balanced XLR output jack contains only the 

caller's voice. Innkeeper PBX provides connections for 
a microphone, headphones, mixer, and sound card. 

Check out our complete line of analog and digital 
hybrids at www.jkaudio.com 

JK Audio 

Phone: 800-552-8346 
Website: www.jkaudio.com 

_ 

ee r'd JK Audio.  

Sonifex 
The Sonifex HY-03 telephone hybrid can be used 

for any application where a clean telephone signal is 
required 
and the 
line is not 
subject to 
delay. This includes radio and TV station call-ins, 
entertainment venues, audio conferencing and dealing 

floors. 
Features of the HY-03 include fully automatic opera-

tion adapting to varying line conditions with automatic 

signal limiting, local and remote line hold switching, 
integrated auto-answer after a pre-determined number of 
rings, a balanced mic/line input, low impedance balanced 
output with output gain adjustment, line limiter, 
bandpass filter and output noise gate with preset thresh-

old providing low distortion crystal clear audio. You can 
also mix the caller output and miciline input signals to 
record both sides of the telephone conversation. 

Sonifex 

Phone: 207-773-2424 
Website: www.independentaudio.com 

Henry Engineering 
Henry Engineering's Audio Online is a multi-

message, multi-caller Listener Information System for 
broadcasters. It uses 
standard phones lines 

to efficiently provide 
listeners with the in-
formation they need. 

The system is PC-

based, and can store up 
to 999 messages of al-
most any length. The •-• 
system is menu-driven and caller-interactive. Callers can 
select the information they want from a menu, eg, "Press 
1 for concert info, press 2 for school closings, etc." 

Audio OnLine then plays the recorded message, and 
tabulates the number of times each message has played. 
Up to 16 calls can be independently answered by the 
system. Recording messages can be changed or updated 

remotely. \ ia telephone, with password protection. 

Henry Engineering 

Phone: 626-355-3656 
Website: www.henryeng.ocm 

RAM Broadcast Systems 
The IT B302 offers leading-edge solutions in all digital 

telephone broadcast, teleconferencing and communica-
tions applications, guaranteeing the highest levels of tele-
phone quality and user friendly operation. 

The FIE 302 is a dual line hybrid that features an 
indispensable mix-minus system. The quality derived from 
this hybrid is of particular benefit during multi-line confer-
ences and ensures elimination of the Larsen effect, even 
with poor quality telephone lines. 

The ITB 302 uses advanced DSP Technology, produc-
ing perfectly natural audio during telephone conversations; 
a sophisticated echo-canceling system ensures crystal clear 
audio output bringing to listeners the highest quality sound. 

The ITB 302 automatically adapts to all types of 
telephone lines and eliminates, on each new call, any 
speakers voice modification or distortion. 

RAM Broadcast Systems 

Phone. 800-779-7575 
Website: www.ramsyscom.com 

Telos Systems 
With more than 10,000 Zephyr codees in radio 

stations and production studios around the globe. 
Zephyr Xstream in 
your rack or remote kit 
gives you the satisfac-
tion of knowing 
you've got the 
industry's number-one ISDN codee, assuring crystal-

clear CD-quality connections to anywhere in the world. 
In the field, Zephyr Xstream and Zephyr Xport are 

powerful remote tools, perfect for on-location broad-
casts, news gathering, interviews and remote studio 

linkups. New Low- Delay MPEG AAC-LD coding lets 
you transmit Layer 3-quality audio while reducing 
transmission delay by up to 70 percent, enabling smooth, 

natural, high-quality two-way audio. 
Zephyr models with built-in mixers and phantom 

power help reduce inventory and setup time; intuitive 
controls and simple user interfaces make operation easy. 

Telos Systems 

Phone: 216-241-7225 
Website: www.telos-systems.com 

lnovonics 
Say you have a remote transmitter site served by 

a single dial-up Telco line, but you'‘ e got several 

boxes that need 
dial-up access: 
an alarm on the 
door, a phone 
on the wall, 
backup for your 
remote control, 
and a modem to 
adjust process-
ing or to update your RDS. 

Inovonics makes a small, inexpensive box they call the 
PBX. It connects to the incoming Telco pair and has seven 

R.1- 11 station jacks for equipment. Outgoing, the first off-
hook grabs the line, although one station can be assigned 

priority to bump others off. Incoming, when you dial the 
site the PBX will answer, unlock with a 3-digit security 
code, and put ringing voltage to the station you select. 

lnovonics 

Phone: 831-458-0552 
Website: www.inovon.com 

1 I NOVONICS 
e 
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Sine Systems 
The Sine Systems DM-2 is designed primarily for 

unattended remote broadcasts but with the array of 
features included its uses are unlimited. The DAI-2 
combines a telephone autocoupler, a DTMF tone oper-

ated controller, 
audio switching, 
logic sensing and 
output relays into 
an extraordinarily 
flexible system. 
Telephone audio can be used as a source or the DAI-2 
can backfeed an external source. 

The integrated relay panel includes one 4PDT and 
seven DPDT relays with LED indicators and pluggable 
connectors. The optional DB-1 Delay Board can be 
used to eliminate the brief control tone bursts from 
reaching the air audio signal. And the CI- 1 Composite 
Insertion module is available for installations were 
discrete audio is not available. 

Sine Systems 

Phone: 615-228-3500 
Website: www.sinesystems.com 

Tieline 
The new Tieline i-Mix G3 codec/mixer features: 
I. Your choice of POTS, ISDN and GSM codees 

offering 15kHz mono/ 

stereo over ISDN and 
POTS plus up to 
15kHz over GSM. 

2. A configurable 
16 x I 1 Cross Point 
Digital Matrix Audio Router (DMR). 

3. Configurable communications facility for local 
and back-to-studio live communications. 

4. A 7 input and 3 output configurable digital mixer 
including 5x mic/line, 1 x auxiliary and an analog line 
input plus POTS, ISDN and GSM codee in/outs. 

5. A telephone talkback interface for taking live 

callers in the field. 
6. On-board relay and RS-232 control system for 

local and remote control of equipment plus control of 

your remote talent's audio input levels from the studio. 

Tileline 

Phone: 800-780-4750 
Website: www.tieline.com 
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New tubes are now manufactured by Econco 
in expanded facilities in Woodland, California. 

e443 ECONCO 
Tel: 800-532-6626 Web: www.econco.com 

Intl: + 1-530-662-7553 Fax: + 1-530-666-7760 

TRANSMITTING 

CAPACITORS 
MICA-VACUUM-CERAMIC 

(760) 438-4420 
LINK@SURCOM.COM 

AM Ground Systems Co. 
Ground System Construction, 

Evaluation 8, Repair 

1-877-766-2999 
wwvv.amgroundsystems.com 

DA HOOK DA GAP 
Safety Grounding Hook 

Solid Brass Hook & Hardware 

Fiberglass Rod Handle 

#10 Cooper Cable & Alligator Clip 

Lightning Dissapation Gap 

Available with Horn or Ball Gaps 

Patented (#5,661,262) 

Hot Adjust Mechanism 

To purchase, or for more technical data. 
telephone, write, or email home page. 

Wilk Science and Technology Inc. 
1112 North Grove Avenue, Oak Park, Illinois 60302 

Telephone & Fax: (708) 524-8588 
http://mernbers.tripod.com/w7Ornurn/edwilk.htm 

CCA PARTS & SERVICE 
V&J Electronics 

Can supply all parts, schematics, and 

manuals for OCA, CSI, Sintronic, and 
Visual transmitters. Field service and 

complete rebuild transmitters available. 

Call Van or Jerry Meier: 770-907-2694 

Fax: 770-907-2694 — 24/7 Service 
COD, Visa, Master, Discover, NET- 15/30 

www.ccaelectronics.net 

.12-j"n Iter-eiescicesst 4C'eaur-fp.* 

Transmit-Satellite-
Web-Convergence 

RIZ transmitters 
(AM,FM,SW) 

New QuickSpot (portable 
VSAT uplink) 

Digital One- web products 
Register on our webs Ito for free report 
-Information Suppliers Don't Want You 

to Have" 

Call Us Today 

800-870-9233 

Your 
Econco 
New 
Tube 
Source 

Sale 
Prices 

4CX3500A 
$1750. 

4CX7500A 
$2295. 

On the web at yiw-vv.ribti.i-oacica.st.coni 

BAUE 
TRANSMITTERS, 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 :0 VISA 

Industnol Gloss Epoxy 

Board (2"x2. 3") Oesponso 30 - 30 K 

Plated thru Holes (Inoroasing abone 30 K) 

Audio Lightning Isolator (d Hum ISO) 

Think Only the Big Guys Can Look Sharp? 

Think again! 
Mike flags like these 

cost $ 150 for four. 

www.mikeflags.com 

411 WED 

Mel 

ri; 
From Milliwatts to Kilowatts 

Eimac Amperex • Svetlana • M/A-Com 
Motorola • Toshiba • Philips • Mitsubishi 

Se Habla Espanol • We Export 

800-737-2787 
- 780-744-0700 Email: rfpferfparts.com 

vieww. rfpa rts. corn 

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. 

é Tol' Free Richardson 
Electronics flternet 

Engineered Solutions E-mail 

800-882-3872 
630-208-2200 
broadcast rell com 
broadcast.rell corn 

ChrisScott Associates 
Visit our webs'Ite 

www.scott-inc.com 

Ph: (270)781-5301 

Fax: (270)781-1232 
Bowling Kr-)tucky 

AM-FM 

Notch Filters 

NRSC 
Loop 

Antenna 

..rera 

_ 

cs 
DIVERSIFIED 

COMMUNICATIONS 

SYSTEMS 

"SERVING BROADCASTERS 

SINCE 1981" 

BROADCAST EQUIPMENT REPAIR 
Audio/RI,' Equipment - AMI FM Transmitter:: 

Free Consultation/Loaners Available 

www.divcomm.biz 
814-756-3053 • rpogsolvaaol.com 

OWN A [PAM STATION 
LICENSE FREE! 

• 1-2 Miles Range Possible 
• FCC Part 15 Type Accepted 
• Best sound in the business! 

Tel 919-362-9393 Fax 919-367-0607 Visa\M/C 

http://www.am1000RANGEMASTER.com 
sales@am1000RANGEMASTER.com 
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Squeeze them on 
Jumper Wire. Great 
for temporary or 

permanent jumpers. 

You need 2 per pair! 

ST Connectors for 

66 Blocks... 

Bag of 10: $ 6.95 
Bag of 100: $65.00 
(Ridiculously Expensive!) 

We also have Punching Doublers, 66 
Blocks, Single Pair Jumper Wire in 
Assorted Colors, 66 Block 8. 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 

L.4099% Success Rate. 

RF Filter 

Choose the frequency range for m- aximum rejection: 

• 5 to 3m hz ) •3 to 3Cm hz •26 to 6Crn hz • 60 to 15Cm hz ) 

Now Available... Combination AM & FM Filters! 

See the RF Troubleshooting Flow Chart 
and four page RF Tech Bulletin at: 

www.sandman.com 

Mike Sandman... Chicago's Telecom Expert 

Call for FREE Catalog: 630-980-7710 

rfEngineers, Inc. 
Coverage modeling 

RF exposure limit reports 
STL & microwave path analysis 

Collocation and interference studies 
Expert witness testimony by P.E.s 

For information call: 352-367-1725 or 

Visit www.rfengineers.com today! 

BB'S  INTERNACIONAL 

-Now in Our 34th Year 

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, 

P. Consoles 

r. Exciters 

STLS 

P. Automation Systems 

▪ Audio Processors 

P. Transmitters 

Remote Equipment 

at Lightner Electronics, Inc. 

We Buy & Sell 
Used Transmitters & Antennas 

30KW FM - BE FM30 20KW FM - CCA FM20000D 
20KW FM - COLLINS 831G2 10KW FM - GATES 10B 
10KW FM - COLLINS 830 5KW FM - ENERGY-ONIX MK5.5 
3.0KW FM - CCA 30000 3.0KW FM - CSI 3KW 
2.5KW FM - HARRIS FM2.5H3 1.0KW FM - COLLINS 8300 
1.0KW FM- CSI T1F 10KW AM - CCA 10KW 
5.0KW AM - HARRIS MW-5A 1.0KW AM - COLLINS 20V3 
1.0KW AM - HARRIS MW-1A 250W AM - GATES BC-250GY 

A/Q America 
Phone: 515-432-5780 Fax: 801-761-2511 

aqamerica@excite.com — www.usproradio.com 

Maximize your FM Station 
Use the Software that 
works as hard as you do! 

rfl nvestigator-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 

rfSoftwa re, Inc 
innovative engineering tools 
Visit VVVVW. rfsoftvvare.corn 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 

FCC Tower signs - AM and FM towers 
Guy wire protectors - Antenna Tags 

Antenna ID Products call 610 - 458 - 8418 

Purchase Online! 

roadcse 
gilieeregl 
BOOKS 

New and Used Broadcast Radio books. AM. FM. 
Cable. Web-casting. Antenna theory and desilet. 
Digital, Networking, Amateur Radio and more! 
Study for your SBE Certification. Knowledge is 

power! www.BroadcastingBooks.com 

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 /I 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! 

gl..111111107qe: 

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: info@baycountry.com 
877-722-1031 (Toll Free) 786-513-0812 ( Fax) 

FM Prospector: For Professional 
FM Frequency Searches 

FM Prospector is the ideal low-cost 
frequency search program. 

• FREE FM Database downloads 

• Find new channels 

• Upgrade stations 

• Create area-to-locate maps 

• LPFM & full service spacings 

• Find translator channels 

The -Leader- in broadcast engineering software 
800 743-3684 

www.y-soft.com 

e:d.$ 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 
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Send your information for publication to: radio@rconnect.com 

Radio Guide Ads: February-2005 

Advertiser - Page 
AM Ground Systems - 17 
Armstrong Transmitters - 31 
Audion - 9 
Beier - 15 
BEXT - 33 
Broadcast Devices - 41 
Broadcast Electronics - 10 
Broadcast Software Intl. - 3 
Broadcast Tools - 23 
Broadcast Warehouse - 22 
CircuitWerkes - 13 
CKE - 11 
Conex Electro Systems - 33 
Comrex - 1, 7 
D&H Antennas - 31 
DRS Technologies - 29 
Econco Tubes - 9 
Energy Onix - 2, 33 
ERI - 5 
Freeland Products - 11 
Gorman Redlich - 15 
Harris - 48 
Henry Engineering - 2 
Inovonics - 5 
JK Audio - 8 
Kahn Communications - 17 
Kintronic Labs - 39 
LBA Technology - 37 
Lightner Electronics - 8 
Micro Communications - 17 
Moseley - 14 
NAB - 47 
Nautel - 27 
Nexus - 31 
Nott Ltd. - 11 
OMB America - 17 
Orban - 48 
Peter Dahl - 29 
Prophet Systems - 35 
PTEK - 15 
Phasetek - 41 
QEI Corporation - 36 
RAM Broadcast Sys. - 13 
RF Specialties - 39 
Satellite Lynx - 11 
SCMS Inc. - 29 
Shively - 37 
Sine Systems - 41 
Superior - 34 
Telos/Axia - 19, 21, 36 
TFT - 31 
Tieline - 5 
Transcom - 33 

Website 
www.amgroundsystems.com 
www.armstrongtx.com 
www.audionlabs.com 
www.belar.com 
www.bext.com 
www.broadcast-devices.com 
www.bdcast.com 
www.bsiusa.com 
www.broadcasttools.com 
www.broadcastwarehouse.com 
www.circuitwerkes.com 
www.rectifiers.com 
www.conex-electro.com 
vvww.comrex.com 
www.dhsatellite.com 
www.contelec.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 
www.jkaudio.com 
none 
www.kintronic.com 
www.lbagroup.com 
www.lightnerelectronics.com 
www.mcibroadcast.com 
www.moseleysb.com 
www.nab.org 
www.nautel.com 
www.nexusbroadcast.com 
www.nottltd.com 
www.omb.com 
www.orban.com 
www.pwdahl.com 
www.prophetsys.com 
www.ptekpower.com 
www.phasetekinc.com 
www.gei-broadcast.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 

C.E. Position Needed at 
Morris Communications 

Nilorris Communications Company, 
owner of Columbia River Media Group, 

based in Wenatchee, WA, has an immedi-
ate opening for a Radio Chief Engineer. 

Candidate should have an SBE certi-

* fication, with 5 years experience in radio 
broadcasting, with experience in FM. AM 

directional, hard disk automation, studio mainte-
nance. FCC compliance, EAS, and computers, as 
well as a solid background in electronics trouble-

shooting. Candidate should be motivated, dedicated, 
and ready to play a key role as part of a winning team. 

This is a great market, and Morris has outstanding 

benefits including medical, dental and 401(K). Mor-
ris is an EOE. Send resume to: Jay White, Corporate 

Director of Engineering, Morris Communications 
Company, LLC, 1321 North Gene Autry Trail, Palm 

Springs, CA 92262, fax ( 760) 322-5493 or e-mail, 
.jay.whiteemorris.com. 

4111P: 1 
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Radio Guide Calendar 
Email your information to: radio@broadcastmet 

Great Lakes Broadcasting Expo & SBE-91 
March 7-8 - Lansing, MI - www.michmab.com 

IBS International College Radio Conference 
March 11-13 - New York - www.collegeradio.tv 

Oklahoma Assoc. of Broadcasters & SBE-56 
April 1-2 - Tulsa, OK - www.www.oabok,org 

SBE Certification Exam 
April 19 - Las Vegas - March 1 App Deadline 

NAB 2005 Spring Convention 
April 16-21 - Las Vegas - www.nab.org 

SBE Certification Exam 
Jun. 3-13 - Local Chapters - Apr. 22 App Deadline 

Northern New England Broadcasters & SBE-110 
June 23 - Manchester, NH - bteffner@wcax corn 

Texas Assoc. of Broadcasters (TAB) 
Aug 3-5 - Austin, TX - www.tab.org 

Nebraska Broadcasters Assoc. & SBE-74 
Aug 10-12 - Lincoln, NE - www.ne-ba.org 

IBC2005 Conference 
Sep 8-12 - Amsterdam - www.ibc.org 

2005 Fall Radio Show 
September 21-23 - Philadelphia - www.nab.org 

SBE Chapter 22 
Sep 28 - Verona, NY - www.www.sbe22.org 

Pittsburg Chapter 20 Regional SBE 
Early Oct. - Pittsburgh - www.broadcast.neti-sbe20 

Madison Broadcasters Clinic 
Oct 11-13 - Madison, WI - wvvw.wi-broacicasters.org 

Boscon, Boston & SBE 11 
Oct 25-26 - Marlborough MA - www . bas-consorg 

Arizona Broadcasters & SBE 9 
Mid October - Phoenix, AZ - www.sbe9.org 

SBE National and 2nd Annual Engineering Expo 
Oct 10-20 - Grapvine, TX - sandytex@swbell.net 

SBE Chapter 16 Regional Convention 
October - Seattle - www.broadcast. neti-sbel 6 

Lightner Electronics Offers 
Spare Parts and Service 
for Auditronics Consoles 

Lightner Electronics has purchased the service 

rights and all remaining spare parts for Auditronics 

console models manufactured at the original 

Auditronics plant in Memphis, Tennessee. 

They are working with many of the original 

parts manufacturers to arrange for additional cus-

tom runs of switches, pots and other components 

for most of these consoles. 

Lightner Electronics has also acquired all the 

original factory test and calibration equipment; 

allowing them to diagnose, repair and restore 

most Auditronics consoles back to factory speci-

fications. 

Their service manager, Dwayne Rosko, who 

has over 20 years experience repairing and refur-

bishing professional audio equipment, will be the 

primary contact person for parts and service. 

Lightner Electronics inc. 
Phone: 814-239-8323 

Service@lightnerelectronics.com 

www.LightnerElectronics.com 

Orban/CRL Mobile Broadcast 
Laboratory Tour Dates 

The following is the Orban/CRL Techmobi le tour 

schedule through May 2005 (subject to change). 

Tech mobile #1 

March 1-4 Dallas, Texas 

March 15- I 8 Oklahoma City, Oklahoma 

March 29-April I Memphis, Tennessee 

April 5-8 New Orleans, Louisiana 

Techmobile #2 

March 15-18 

March 21-25 

Orlando, Florida 

Miami, Florida 

Orban/CRI, jour Bus & Suburban Trailer 

April 18-2 I NAB 2005 Las Vegas 

May 16-20 Phoenix, Arizona 

For more information, contact David Rusch at: 
480-403-8300 or e-mail at: druschgorban.com. Infor-
mation is also available at both websites. 

Orban/CRL 
www.orban.com 

www.crlsystems.com 

- 
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COMPANY 
Cool-Amp Silver Plating Powder 

• Maintain your RF frequency . 
• Increase conducti% ity. 
• Minimize power loss from oxidation. 
• Applied ON-THE-JOB. 
• Cost-effective pure silver coating for 
copper. brass, or bronze. 

Conducto-Lube 

Increases conductivity for switches 

Prevents hot spots. 

Highly conductive, contains pure silver. 

Prevents galling that will freeze hinge joints. 

Order Direct 

Phone 503-624-6426 Fax: 503-624-6436 

salesgcool-amp.com www.cool-amp.com 

"DESIGNED TO FIT 
"EXPRESS I . 
STUDIO'S" -r"", 
NOW 
FROM $ 1995! 

IN YOUR STUDIO & YOUR BUDGET! 

s 

uFHoge..7 

TOP QUALITY WELL BUILT SYSTEMS EASILY CUSTOMIZED, SHIPPED AND ASSEMBLED! 

HOME of the DELUX. & RADIAL STUDIO. SYSTEMS! 800-775-3660 
SPACE WISE® "WE'RE BROADCAST EXPERIENCED". spacewise.corn 
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April 18, 2005 
Lowry Mays 
Chairman of the Board 
Clear Channel 
Communications > 

Sponsored by accenture 

MultiMedia 'Mork! Keynote Speaker 
April 18, 2005 
Hector Ruiz 
Chief Executive Officer 
AMD 

Radio Luncheon Keynote Speaker 
April 19, 2005 
John Gage 
Co-Founder and 
Chief Researcher 
Sun Microsystems 

Sponsored by "ÏfiASCAP 

s. 

NAletho) 
THE WORLD'S LARGEST ELECTRONIC MEDIA SHOW 

YOUR FUTURE 
7,TARTS HERE 

The future of electronic media takes shape at the NAB 

show. Join thousands of future-focused professionals 

from more than 130 countries around the world as 

they gather to discover cutting-edge tools, discuss 

new ideas, and sharpen their competitive edge. 

NAB2005 will showcase the latest innovations from 

every facet of television, radio, film, video, audio 

and multimedia technology in an event unlike any 

other. If you work in the world of electronic media 

Your future starts here. 

NAB2005 • Conferences: April 16-21 • Exhibits: April 18-21 

Las Vegas Convention Center 

Las Vegas, Nevada USA 

www.nabshow.corn 

_ 



Are you 
ready for a 
breakout 
performance? 

The notion of " perfect sound' is always going to 

be fodoer for debate among radio pros far and wide. 

But regardless of what you bear as " perfect" most PD's 

and' engineers agree that major rnar<et radio sound 

demands consistent loudness, punch, and clarity. In fact, 

more than ever, it demands the Orhan Optimod-FM 8400. 

With five limes the raw processing power of its predecessor, 

the Orbar Optimoo-FM 8400 deliivers a consistently louder 

signal with lower aistorton than any other prodtuct on the 

market, analog or digital...and at lower cost. The »look 

ahead' intelligent design means you'l pump out polished, 

balanced sound regardless, of The input — be it speecn or 

musc — and' you have the flexibility 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 full TCP/IP 

netwcrk and PC dial-up remote control. What a package. 

But then....you wanted perfect, aidn't you? 

For more information on the Drba-i Optimod-FM 8400 

call us today at 1-800-622-0022. 

www.broadcast.harris.com 
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