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Radio Sunshine HD Tests Successful 

Fig. 1: Simplified map of critical field test area 

mitter of Radio Sunshine (88 MHz, located 
at around 400 meter height above average 
terrain, with mountains approximately 7, 
13 and 25 miles behind the coverage area) 
is used in a high-level combined standard 
hybrid mode with 3,500 watts analog and 
35 watts digital power. The main coverage 
area is the town of Zug and vicinity; Radio 
Sunshine has a total of 16 transmitters to 

Sunshine. This license was extended until 
the end of 2008, and a total of three differ¬ 
ent frequencies are now allowed to be 
tested simultaneously. 

Since field testing began, and especially 

The First European HD Radio Test Licensee Says 

Results Show Improved Coverage Compared to Analog 

by M.A. Ruoss 

With respect to digital radio, Europe 
is known as a 100 percent DAB 
Eureka-147 area, and the image of 

in-band, on-channel digital in Europe is 
very poor. Unproven arguments against 
IBOC are disseminated, like “technically not 
feasible in Europe because of many differ¬ 
ences in the FM system,” and there is confu¬ 
sion of FM with AM HD Radio questions. 

Based on large DAB investments and a 
European digital FM system (DRM+) on its 
way to finalization, it is understandable no 
one is really interested in a “foreign” FM 
digital alternative. 

However, not even one European coun¬ 
try has a commercially profitable DAB 
operation yet (with the eventual exception 
of the United Kingdom, where there is the 
chance to become profitable some years 
from now; CGap, the biggest U.K. operator 
predicts “digital break even” for 2010). 

Moreover, some thousands of local and 
regional (single-program) broadcasters are 
no longer so sure that a multiplex technol¬ 
ogy is the proper solution for them; per¬ 
haps more feasible and economically viable 
systems with a slow evolution path to digi¬ 
tal should be found. 

That’s why the Swiss Federal Office of 
Communications (OFCOM) and the 
Association of Private Broadcasters (VSP) 
started to support our initiative to do some 
HD Radio field trials, and to follow any 
other kind of FM digital system that could 
be an alternative. 

The Swiss OFCOM granted the first 
European HD Radio test license at the end 
of 2005 for two years to Ruoss AG/Radio 

after the successful HD Radio days in 
Lucerne in October 2006, HD Radio has 
begun to gather a lot of positive interest 
in Europe. The “false statements” about 
HD Radio have started to fade away, piece 
by piece. 

A good example of such false statements 
was that European FM deviation will have 
to be reduced below 50 kHz peak devia¬ 
tion, and the audio multiplex power to -6 
dBr, to make it work. This argument has 
now completely disappeared. 

FIELD AND LAB TEST SETUP 
For IBOC field testing, the main trans¬ 

cover Central Switzerland (see Fig. 1). 
The content transmitted in 24/7 multi¬ 

cast mode is: 

• Radio Sunshine analog FM 
• Radio Sunshine digital (HD1) 48 kbps 
• Radio Energy Zurich digital (HD2) 32 
kbps 

• Service digital (HD3) 15 kbps, voice, 
traffic, weather, sport, events 

• PAD HD-display 1 kbps 

A second transmitting setup together 
with other FM test equipment is used for 
lab simulations and testing. For the first 

part of the trial, a number of JVC, Sanyo 
and Kenwood car receivers are used 
together with some tabletop radios from 
Polk and Boston Acoustics. ADA receivers 
are used for audio quality reference. 

Twelve FM receivers were used for lab 
testing: three Walkman radio/cellphone-
type, three car radios, four portable and 
two compact HiFi. 

DEVIATION AND 
MPX POWER ISSUES 

The FM system in the United States uses 
75 psec pre-emphasis, a maximum deviation 
of 75 kHz and multiplex power above 0 dBr. 

Europe uses 50 psec pre-emphasis, a 75 
kHz maximum deviation and maximum 
MPX power levels ranging from 0 dBr to 
“some dBr” depending on country and 
“best practice.” Some European countries 
only allow a maximum of 0 dBr MPX audio 
power while other countries like 
Switzerland allow +3 dBr, and some coun¬ 
tries use even higher MPX levels. See Fig. 2 
for typical peak deviation and MPX power 
for all HD Radio lab and field testing [Ed. 
Note: For European radio broadcasters, the 
International Telecommunications Union 
established a modulation density specification 
that uses the integrated value of the power in 
the audio modulation of the FM signal to define 
“peak” modulation levels. This reference of 0 
dBr is equal to a 19 kHz average deviation 
over a 60 second integration interval, which is 
typically much lower than modulation used by 
an FM station in the United States.] 

All our testing so far shows clearly that 
“the European values” of peak-deviation, 

SEE SUNSHINE, PAGE 14 
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by Michael LeClair 

The Empirical vs« Analytical 

FROM THE TECH EDITOR 

terns challenging. It takes extra creativity 
and sometimes trial-and-error methods to 

Former Approach to Problem-Solving Is Less 

‘Daunting’for Engineers Trained in the Latter 

I recently spent some time troubleshooting a type of problem that seems to crop up 
often in our increasingly IT-intensive 

world. 
The initial problem reports were of ran¬ 

dom failures and file corruptions while 
transferring files to a file server that shares 
audio production work between desktops 
and studios. The file-sharing system had 
seemingly worked well for months before 
this time. 

Over the course of a couple of weeks and 
after having an engineer look into the prob¬ 
lem, the reports worsened. Not only were 
we unable to find the source of the problem 
but it was happening more frequently. 

One particular user who reported this 
first was having the most trouble and com¬ 
plained of not being able to move files at all 
without errors. Over the next few days other 
users began to report problems with their 
production work as if their machines were 
slowly being “infected" with the problem. 

Our engineer determined it was proba¬ 
bly due to a third-party authentication soft¬ 
ware client that controls access for users to 

of this revolution in usability. Computers 
are easier to control with selectable menu 
choices and icons instead of having to look 
up commands in a reference manual. The 
GUI allows a user to do sophisticated work 
without having to memorize every function. 

Along with this shift to the GUI has 
come a change from analytical to empirical 
problem-solving. 1 was trained as an engi¬ 
neer to use an analytical approach, similar 
to how a doctor will come up with a diag-

get to the heart of a problem. 

TIME OUT 
One negative aspect of the graphical user 

interface is that it can hide a lot of com¬ 
puter activity from the user. 

With a simple click, many simultaneous 
actions will occur but without any activity 
seen by the user. This can be a bad thing if 
something doesn’t work because many soft¬ 
ware programs report back no errors or a 

With more people using more software 

programs, it means IT specialists now support 

a vast number of computers but rarely have 

the time to learn a fraction of the applications 

used in a broadcast facility. 

move files onto the file server and copy 
them back off. He contacted their technical 
support and we were sent an "updated” 
version of the client that worked no better 
(and possibly worse) than the original. 

The only proposed solution on the table 
was to dismantle this previously working 
system and go back to “sneaker net” file 
sharing, or completely unmanaged storage 
on various disks with no backup. 1 didn’t 
like either of these two options. 

Just try doing 

things until you 

figure it out. 

I decided to get my fingers involved 
because these systems are essential to our 
daily operations. 1 didn’t know much about 
the specifics of the software involved but I 
noted that the situation had deteriorated 
from a working system to the point where 
production work was coming to a stand¬ 
still. That suggested to me there could be 
some operational issues involved and not 
just broken equipment. 

Sure enough, within a few hours we had 
the whole thing figured out. 

THE POWER OF THE GUI 
Since the beginning of the use of com¬ 

puters in broadcasting, we have seen a dra¬ 
matic improvement in usability that has 
powered the wide-scale deployment of 
computers in broadcasting. 

Moving from command-line systems, 
which required a user to memorize a rela¬ 
tively large set of individual instructions, 
we have reached a stage where the individ¬ 
ual user is required to know little about the 
internal workings of a computer and its 
software. 

The graphical user interface is the heart 

nosis on a patient based on a set of key 
symptoms. By analyzing the behavior of a 
system, and knowing every aspect of how it 
works in great detail, an engineer can come 
up with a rapid diagnosis of a failed system 
and home right in on where to fix it. 

However, with software it has become a 
daunting analytical task to figure out what 
symptoms to look for unless a specialist 
exists for each application. 

No user can readily remember all the 
possible commands on every piece of com¬ 
puter software they need because there are 
just too many different applications out 
there. There is no longer one set of symp¬ 
toms that can be observed to create a diag¬ 
nosis of a failed system. 

Often the empirical approach to prob¬ 
lem-solving will work faster and better. Just 
try doing things until you figure it out. 

For users this means simply looking at 
every menu option until you find one that 
does what you need to do. It saves having 
to remember all the specific commands. 

if 1 know a software program, say Excel, 
can make graphs, I don’t need to memorize 
how to do it, as 1 can simply find the cor¬ 
rect menu options and create a graph 
whenever I need one. Not having to memo¬ 
rize each feature allows people to operate 
many different software programs success¬ 
fully, whereas in the past it may have been 
all a person could handle to master one 
program in its entirety. 

With more people using more software 
programs it means that IT specialists now 
support a vast number of computers but 
rarely have the time to learn even a fraction 
of all the applications that are used in a 
broadcast facility. Unless they need to use 
these programs regularly themselves, they 
do not become experts. 

When something goes wrong with a par¬ 
ticular piece of software, it can take using it 
for an extended period of time to learn how 
it works and what it should do normally. 
This makes support of software-based sys-

misleading error that can create additional 
confusion. 

In the problem we encountered with our 
audio file server it was just such a break¬ 
down in error-reporting that caused our 
operation to slow to a crawl. In fact, there 
really wasn’t much of a problem at all but 
the GUI made things appear broken and 
confused users to the point where they 
could no longer get their work done. 

It turned out that when the authentica¬ 
tion client was run, the software would 
spend a certain amount of time negotiating 
with the file server to determine what files 
were available and where they were stored. 

SEE EMPIRICAL, PAGE 6 
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SBE CERTIFICATION CORNER 
by Charles S. "Buc" Fitch 

Are You Ready for the SBE Exam? CPBE Sample Question 

z 
sin/? 

2 

sin/? 

Z 

In a negative 90 degree T network ATU 
for a 90 degree AM series tower, the adjust¬ 
ment of what component would have the 
greatest effect on the input reactance? 

values of angle p(beta) at -90 degrees (sin 
= -1 and cos = zero) and the resistive ele¬ 
ments, we are left with the reactance arms 
of the network being determined by taking 
the square root of the product of the line 
resistance times the load resistance: Z1 = 
Z2 = -Z3 = V RI * R2 (resistance only) 

In this case the resultant would be 
54.772j ohms (pure reactance) and to 

We have two configuration choices: 
capacitors in the series arms and an induc¬ 
tor in the shunt arm; or inductors in the 
series arms and a capacitor in the shunt 
arm (the industry standard). 

As mentioned, this latter configuration 

The formulas for calculating the values 
of the three legs are: 

a. The variable component (normally a 
tapped coil) in the shunt arm. 

b. The variable component (normally a 
tapped coil) in the output arm. 

c. The variable component (normally a 
tapped coil) in the input arm. 

d. The value of the fixed output capacitor. 
e. None of the above as intrinsically the 

input is always a resistance. 

the antenna reactance first really sim¬ 
plifies matters. That reactance is 
nulled out by a contrary negative 
reactance supplied above by a capaci¬ 
tor labeled Cl. The bonus here is that 
this capacitor eliminates the DC path 
that lightning likes to take into your 
transmission plant. 

What we have left to address then 
is the resistive components of the 
input and the antenna. The -90 
degree angle cancels most of the 
trigonometry associated with this 
network. If we substitute into the 
above formulas just the trigonometric 

RiCosß — y/RiR2 

ANSWER AND DISCUSSION 
The correct answer to the question posed 

in the box is c, the variable component 
(normally a tapped coil) in the input arm. 

The negative 90 degree “T” network ATU 

A New Series of Questions to Help You 

Prepare for Your Next Certification 

ing the value of Z1 (the input leg) causes 
the greatest change in input reactance. 

Changing the value of any of these legs 
also alters the phase shift somewhat 
through the network as well but we’ll leave 
that discussion for another SBE 
Certification Corner. 

Broadcast engineering is a practice art 
and this question could be answered sim-

Z = _j R2COSß~/^ 

Before reading this article, read and 
consider the question shown in the 
box at right. 

SBE certification is the emblem of pro¬ 
fessionalism in broadcast engineering. To 
help you get in the examination frame of 
mind, Radio World Engineering Extra, in 
cooperation of the SBE, will pose a typical 
question in each edition. Although similar 
in style and content to actual exam ques¬ 
tions, our examples are not from past 
exams nor will they be on any future exams 
in this exact form; they are intended to help 
you prepare. 

I ■ „ sin/? 

(antenna tuning unit) is ubiquitous in non-
directional stations and a handful of “T” 
networks of varying phase shifts are in 
almost all DAs. 

Why are they so prevalent? The math 
works out to be simple for making calcula¬ 
tions at -90 degrees, the component count 
is low, the inductance in the arms create a 
low-pass filter for harmonic reduction and 
the circulating currents and voltage peaks 
are not extreme. The 90 degree T network 
also is easy to adjust. 

The greatest power transfer (lowest loss) 
is achieved when the impedance of the gen¬ 
erator (the transmitter/line) matches the 
impedance of the load (the antenna in this 
case). That’s what any ATU accomplishes; it 
optimizes the impedance conversion match 
between the line and the antenna. 

The “T” network is viewed and ana¬ 
lyzed as a simple four-terminal network 
(see Fig. 1). 

A typical antenna resistance encountered 
in a real-world 90 degree tower is about 60 
ohms + 70j (the positive sign indicates an 
inductive reactance component). 

So in our specific case, RI is 50 ohms + 
Oj, which is the characteristic impedance of 
the coax line and essentially the output of 
our transmitter. R2 is 60 ohms + 70j, which 
is the characteristic impedance of our 
antenna. 

Change in leg reactance Z1 leg value Z2 leg value Z3 leg value 
(- other legs at 54.8j) = input reactance = input reactance = input reactance 

4-5 59.8 = 4-5 59.8 = -4.14 -59.8 =-0.07 
4-3 57.8 = 4-1 57.8 = -2.5 -57.8 = -0.22 
4-1 55.8 = 4-1 55.8 = -0.83 -55.8 = -0.14 
0 54.8 = 0 54.8 = 0 -54.8 = 0 
-1 53.8 = -1 53.8 = 0.83 -53.8 = 0.2 
-3 51.8 =-3 51.8 = 2.5 -51.8 = 0.77 
-5 49.8 =-5 49.8 = 4.14 -49.8 = 1.58 

Fig. 3: A tabulation of the input reactance using our antenna load resistance of 60 + Oj ohms (reactance canceled out). 

has the bonus of being a low-pass filter 
attenuating any harmonics that might be in 
the original signal input. 

Most likely then our ATU, as a practical 
matter, would look something like Fig. 2. 

Twin caps in the shunt arm were used in 
this case by the ATU vendor to split the 
current flow, and so allow the use of 
cheaper small current capable capacitors as 
a cost function. Most often the large nega¬ 
tive reactance value of the shunt capacitor 
will be adjusted exactly to the desired 
network value by a small series coil provid¬ 
ing positive reactance. 

We mentioned simplicity, and addressing 

make it easy on ourselves, we’ll round that 
to 54.8js. 

Now that we’ve addressed the reactance 
in the antenna, let’s restructure the basic 
leg calculations to solve for the input 
impedance. We’ll use some incremental 
reactance values substituting each in turn 
for the value of the three network legs. 
This will identify which one has the great¬ 
est effect on the input reactance when 
adjusted. 

Fig. 3 is a tabulation of the input reac¬ 
tance using our antenna load resistance of 
60 + Oj ohms (reactance canceled out). 

Evident from the above numbers, chang-

ply from experience. The values of the net¬ 
works are usually set in advance before 
applying power by either using an RF 
bridge or rough calculation. 

Here’s your question to mull for the next 
issue: “How are transmitter final stage effi¬ 
ciency factors determined? 

Charles S. Fitch, RE., CPBE, AMD is a 
frequent contributor to Radio World. 

REFERENCES 
“Electronic and Radio Engineering” — 

Terman 4th edition, pages 112-115 
“Radio Engineering Handbook” — 

Terman 1943, pages 210-215 ■ 
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Empirical 
CONTINUED FROM PAGE 3 

If this negotiation was not completed by the 
time a user completed the login, the 
authentication would not succeed. 

The next attempt to copy a file would 
cause it to be corrupted because the user 
did not have the proper rights to write to 
the file server. Unfortunately the authenti¬ 
cation client would appear to have worked 
fine even if it failed. 

had been largely ignored as an infrequent 
problem that “just happened” once in a 
while and not a serious issue. 

What changed was that one user sud¬ 
denly was doing more production work than 
ever to support a new show, and he was 
forced to move from one studio to another to 
work around other existing shows. He was 
regularly rebooting the machines because he 
thought this would make them work better, 
but it made the problem worse. 

And as he moved from room to room he 
would tell other users of his difficulties and 
they would proceed to try and prevent the 

By analyzing the behavior of a system, 

and knowing every aspect of how it works 

in great detail, an engineer can come up with 

a rapid diagnosis of a failed system and 

home right in on where to fix it. 

Most of our staff is aware that rebooting 
a computer usually will clear a problem. 
So their response to any sort of file corrup¬ 
tion was to reboot the computer and restart 
the software. But the same problem would 
happen again if there wasn’t enough time 
for the negotiation before login. It was a 
vicious cycle. 

Undoubtedly this timeout period had 
caused occasional problems since the 
authentication had been installed. But this 

problem by rebooting before they started 
their own work. This is how the problem 
seemed to infect previously working 
machines until everyone was stuck. 

The simple solution was to tell the staff 
simply to wait for a certain amount of time 
after booting the computer and the problem 
went away. Although we don’t know the pre¬ 
cise way in which it works, this empirical 
solution allows everyone to get back to work. 

While as an engineer I find this kind of 

workaround non-intuitive, it is sometimes 
the best way to solve a difficult problem 
where analysis can’t easily come up with 
an answer. 

NEW FEATURE 
In this issue we debut a new column on 

SBE certification, conceived and authored 
by Charles “Buc” Fitch. 

We will pose a question that is similar to 
the kinds of questions encountered in the 
SBE certification exams and offer multiple 
choice answers. A detailed explanation is pro¬ 
vided for the correct answer. Go ahead and 
try out our questions and see how you fare. 

I would encourage any and all broadcast 
engineers out there to pursue certification 
with the SBE as essential proof that you 
know your field and are committed to your 

career. If you’re on the fence about taking 
the exams, here is a chance to get a feel for 
what to expect. And if you are an experi¬ 
enced pro, you can test your knowledge 
with us and see how you stand. 

SECURITY CAM 
There is a remarkable photo in Cris 

Alexander’s “Day in the Life” column this 
issue. It shows an armed intruder breaking 
into a transmitter site in pursuit of copper 
to steal for scrap. The security camera at the 
site caught this image. These days respond¬ 
ing to a transmitter problem may be more 
dangerous than many of us realize. 

Do you have any photos of similar break-
ins? Share your pictures with us and we’ll 
print the best for everyone’s edification. You 
can contact us at rwee@nbmedia.com ■ 

MARKETPLACE 

Staco Adds Troubleshooting Tips, 
Product Info to Site 

Staco Energy Products revamped its Web site, giving viewers several ways to search 
for solutions to common power problems such as power outages, overheated trans¬ 
formers, flickering lights, power factor penalties, voltage fluctuations, high utility bills, 
and nuisance tripping breakers. 

Staco offers information on its voltage regulators, UPS, power factor correction 
equipment, harmonic mitigation equipment, variable transformers, test sets and more. 
In addition to searching by problem encountered, viewers may also browse by product 
category, brand name and industries served. 

The site, also available in Spanish, offers product manuals, application notes, engi¬ 
neering drawings, product specifications and software downloads. A “service” drop¬ 
down list details the service offerings available to ensure proper use and functionality 
of Staco equipment. 

For more information, contact (866) 261-1191 or visit www.stacoenergy.com. 

nautei 

See why more broadcasters are choosing Nautei. 
Nautel's integrated digital solutions make your move to HD Radio easy and economical. Call Nautei to learn 
more about the exciting solutions highlighted below and see how Nautei is Making Digital Radio Work. 

XR Family of AM Transmitters for Digital and Analog 
with power outputs from 1kW - 50kW. 

V1, Nautel's new 1kW FM Transmitter: 
Complete FM HD Radio transmitter site 

solution in just 6RU. 

V Series FM Transmitters: 
Now twice as many V series transmitters for your Digital or Analog FM needs. 

Nautei Reliable HD Transport Suite: 
Nautel's award winning studio to transmitter IP 

communications solution. Supported on Harris, 

BE and Nautei transmitters. 

Win a Cambrige Soundworks HD Radio Receiver 
Enter at www.nomoresecrets.com 

Making Digital Radio Work. 
Phone: (207) 947.8200 | Fax: (207) 947.3693 | info@nautel.com I www.nautel.com 
HD Radio is a trademark of ¡Biquity Digital Corp. All rights reserved. 

6 February 20,2008 • Radio World Engineering Extra 



t« 

'’CAPO 

nrW“ J Wi MS _ 

Put Com rex On The Line. 

ACCESS delivers mono or stereo over DSL, Cable, Wi-Fi, 3G cellular, satellite, 

POTS (yep, ACCESS is a full featured POTS codec and works seamlessly 

with Matrix, Vector and Bluebox)—plus some services you may not have even 

heard of. Given the challenges of the public Internet, it's no small boast to say 

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

Contact Comrex today and find out how ACCESS can make you become a 

Real-World Super Hero—wherever you are! 

Impossible Remote? 
Nah, You've Got ACCESS 
Meet Another Real-World Super Hero... 
Live coverage of Next Big Thing 7, Tampa's 15-band, two-stage, 20,000 

screaming fan concert, seemed daunting. But it couldn't have gone smoother 

for Shark, Cox Radio's 97X Program Director and afternoon host. When 

covering an event like this, Shark would normally be battling for a frequency 

with all the wireless mies, and getting back stage to interview all 15 bands 

with a live wired mic was just impossible. ACCESS pulled it off without a hitch. 

Shark went live with the push of a button and not a care in the world. 

Covering even the gnarliest live event is a natural for ACCESS. 

Shark, shown interviewing BERT MCCRACKEN, 
lead singer for THE USED, says: "When Comrex 
told me that their internal code name for ACCESS 
was "THE NEXT BIG THING" I got it right away. 

This IS BIG -1 was live, on the air, in places I could 
NEVER have gone with regular old technology. 

THANKS COMREX!" 

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 
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PROJECT PROFILE 
by Art Reis 

Flywheel Keeps Tx on the Air When Utility Can't 
Energy Storage Via 7,700 RPM Flywheel Inside a 

Vacuum Chamber; Is This UPS an Electrical Blessing? 

So you’re at the mercy of a power com¬ 
pany that doesn’t seem to have any 
mercy? Are you getting electrical 

“dropouts” on your three-phase feed which 
last only a second but take your big rig 
down to zero voltage on the filaments, 
which means 30 seconds of down time 
each time? 

We did, and we ended that problem 
once and for all. Here’s how. 

Crawford Broadcasting Co. is the 
licensee of station WPWX(FM), in 
Hammond, Ind., which serves the Chicago 
market. Because of the city of license and 
some very old short-spacing issues, WPWX 
transmits not from one of the tall buildings 
downtown, but rather with a full 50 kW 
from a 500 foot tower located just past the 
south edge of Chicago, in the town of 
Burnham, Ill. 

The site is literally “on the other side of 
the tracks," in an abandoned industrial 
park we fondly call Camp Desolation. I’ve 
been chief engineer at WPWX for 10 years, 
and during that time we’ve changed for¬ 
mats, transmitters and transmitter build¬ 
ings, but we never anticipated we’d have to 
completely revamp our electrical service. 
But that was exactly what we had to do. 

INDUSTRIAL DECAY 
In 2004, the reliability of our electric 

feed had deteriorated to the point where we 
were experiencing on-air outages several 
times per day. 

These outages were not long enough to 
bring our emergency power generator on, 
and only involved one phase at a time, but 
it would be enough to take the transmitter 
down and cause us a lot of grief. 
Installation of an AC line monitor at the 
main disconnect confirmed our suspicions. 

I remember our corporate director of 
engineering, Cris Alexander, coming to 
Chicago to visit the operation, spending an 
evening with Station General Manager Taft 
Harris and me at the transmitter site, and 
witnessing our otherwise reliable main 
transmitter dump twice, as if on cue, while 
we were standing in front of it. 

Mr. Harris asked what was going on, and 

when we told him, he came on board 
immediately in support of doing whatever 
we could to deal with the situation. 

The transmitter site at Bumham is fed by 
only one electrical power source, a three-
phase Commonwealth Edison line which 
goes back to the 1920s or maybe earlier. 

Back in its heyday, it counted among its 
customers numerous factories in our indus¬ 
trial park, all of which are gone now. That 
doesn’t count many other large-scale users 
further up the line, all the way to a substa¬ 
tion located about six miles away on 
Chicago’s far southeast side. Now these fac¬ 
tories and businesses are no more than 
past-tense pieces of the Rust Belt in 
Midwestern America. 

To make a long story short, we are just 
about the last major customer left on that 
line, and of course we’re located at the very 
end of it. If there is a power failure any¬ 
where on that line, the outage will last not 
just minutes, or hours, but days. We’ve 

operated on generator power for as much 
as eight straight days, and the great Com 
Ed cares not a whit. 

When a major storm goes through the 
Chicago area, taking out power for tens of 
thousands, ours is the very last line to be 
re-activated. The reason is simple: the lack 
of customers tends to make the line unprof¬ 
itable to operate. And, hey, we have a gen¬ 
erator. What are we complaining about? 

Worse, a half mile section of the line 
wends its way through an old forest pre¬ 
serve marsh, which is inhospitable for man 
or a large electric company truck. That sec¬ 
tion of line hasn’t been maintained in more 
than 20 years, and that was the source of 
many of the electrical outages that have 
plagued our operations in the past. 

And, at least at the outset, no one at 
Edison was listening. My engineering assis¬ 
tant Mack Friday and I had to drive the 
length of that line to see for ourselves where 
the dead fuses were, and tell them ourselves. 

BATTERIES NOT INCLUDED 
We began to take matters into our own 

hands. We had already put a new, emer¬ 
gency generator into our capital expense 
budget for 2004. The existing generator, an 
Onan 70 kW unit, was deemed to be 
under-powered for the additional load pre¬ 
sented by our recently installed HD-R 
transmitter, so a 100 kW Onan was bud¬ 
geted to replace it. 

However, we were now going to have to 
go one step further. Enter a new product 
into the mix: the UPS 150, a large-scale 
UPS without batteries, manufactured by 
Active Power in Austin, Texas, and mar¬ 
keted by Caterpillar. Cris Alexander had 
seen it at NAB in Las Vegas. 

This is an amazing device. The energy 
storage is accomplished with the use of a 
large three-ton flywheel, operating at 7,700 
RPM, inside a vacuum chamber. 

That’s a lot of energy. So much energy is 
stored in that whirling disk that when the 
power fails, the disk, acting as a generator, 
can continue to supply power to our trans¬ 
mitter site load for up to 40 seconds, more 
than enough time for the emergency gener¬ 
ator to take over. That’s with the UPS oper¬ 
ating at 65 percent of its rated load. 

There was only one joker in the deck — 
these UPSs operate only at 480 volts AC. At 
240 volts, the doubled current requirement 
makes operation of such a UPS impractical. 

Since this project was turning into a 
major operation, the next step was to 
assemble “the team” to deal with it: our 
local electricians, Commonwealth Edison, 
Active Power, Caterpillar, Cummins Onan, 
our local crane rental service and even our 
fence contractor. 

To this mix we decided to add one more 
member: our station architect. This turned 
out to be a great move, as it gave us project 
managers one less thing to worry about, 
namely hassles about the physical layout of 
the system. 

OVERLOADED POLE 
The first step in the plan was to lay out 

the project electrically (see Fig. 1). 
In concept, this is not rocket science. The 

incoming Edison 12.5 kV feed is fed to a 
transformer to down-step the incoming AC 
to the required 480 volts. This is fed into 
the transfer switch’s normally closed side 

SEE UPS, PAGE IO 

Fig. 1: Electricians install the 125 kW Onan generator, right, next to the new 
UPS building, left. A great deal of planning, including the services of 

an architect, was involved in putting together this project. 

Automatically switches between two AES digital audio signals or a stereo analog signal. 
Analyzes digital signal errors (CRC, bit, framing, etc.) and checks for loss of audio on the digital signal. User programmable. 

■i ■■ TITUS ■■■■■■■■■ 

labciratSries 800.806.8851 WWW.TITUSLABS.COM 
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IN LOVE 
Visiting LA thi 
to meet a Cla 
must be eas^ 
Please send 
response : ) 

CALL Ml 
Hah are yoi 

also 
a str 
muc. 
working 
yoga, weig 
hoops) I have 
out is a #1 priOTk. 
person all my life a 
person but would lov» 
who will be there. My > 
lbs, slim, fair skin, and a 
with hint of red. Sorry bust, 
name.... (hee). #166778 

attached a picture in white intact me 
for more info. big_plans #221542 

STEADY SEEKING LADY 
I am looking for a male partner 
(38-50)who is willing to be exclusive with 
me for a long term relationship. Not 
Asking for marriage. I am of average 

build, dark hair, brown 
Indian female. I have a wonderfu job 
and attend some classes a couple of 
nights a week. I have two kids who stay 
at home with me. They are very fl 

precious to me. And they are not going 
to be a hindrance to our dating. I have a 
full and busy life. Therefore, the 
expectation is to see each other on a 
steady basis, and at the sámenme 

being flexible. precious_me #33125 

MR. RIGHT 
I'm actually posting this on behalf of 
friend. Since she's been single she 
hasn't found the right guy and Im doing 
this in hopes of helping her find 

M Right. After you and! talk, if you are 
chosen then you will get to go on a date 

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

# 299685 

handsome rake 
Out of work leaf raker/bagger seeks 
whimsical beauty with 
or chestnut hair, cool coarse hands and 
a penchant for whistling. mellow_mo. 28, 

#101318 

LET’S CONNECT 
Radio engineer seeks stable long 
distance relationship. Need to connect 
immediately. Everywhere I go, I see 
broadband internet, but I just never 
hook-up. I need to meet that special 
someone that will plug me in so I can be 
heard. Must be reliable, connect easily, 
forgive errors and adapt to change. 
Should come from a good family. 
easy_going #101352 

SIMPLICITY HERE 
Simply put, I'm looking for a fun, casua 
relationship with only one person. Tha 
means one person for me and one 
person for you. » Every womani warts 
to feel safe with a partner, whether rts 
serious or not. It's key to her feeling 
comfortable to express her more 
intimate nature. I don't ask for much 
other than to hang out, enjoy your time 
with me and be available to chill. 

I LOVE MUSIC. YOU LOVE ME 
I'm an indie/hipster girl who adores 
music and going to clubs and shows. 
Some of the bands that I rn mtc.are 
Interpol, The Arcade Fire, Blonde 
Redhead, Bauhaus, The Smiths, 
K/inrrissev etc. I'm into indie rock, 
electronica punk, pretty much anything-
I drink and smoke occasionally. I m 21. 
5'8" light-skin, dark brown hair/eyes. I 
work, am well-educated fanny, 

spontaneous, nice. #22i5zo 
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Connect with Zephyr/IP: The World's Most Advanced IP Codec 
The new Zephyr/IP brings an effective package of sophisticated technology to the world of IP audio codecs. Optimized 

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

NEW "AAC-ELD'' (ADVANCED AUDIO CODING-ENHANCED LOW 
DELAY) CODEC: Z/IP introduces a new codec technology invented 
by the experts at Fraunhofer Institute, the people who brought us 
MP3 and AAC. Optimized for interactive IP applications, AAC-ELD 
combines features from MPEG AAC-LD and the Spectral Band 
Replication technology used in AAC-Plus. It's the most powerful 
audio coding tech on Earth, offering outstanding bitrate efficiency, 
low delay, and support for packet loss concealment. 

NEW TELOS ACT (AGILE CONNECTION TECHNOLOGY): Z/IP 
brings automatic on-the-fly bitrate adjustment to IP codecs - a 
first. The Z/IP constantly monitors the network and sets its 
bitrate to the optimum value. A dynamic adaptive receive buffer 
also responds automatically to network conditions, minimizing 
the effects of the varying bandwidth and jitter that occur on 
real-world networks. 

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

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

A STATE OF THE ART USER INTERFACE: And so you don't feel like 
you are on a blind date, we give you all of the status information 
you need on a sharp-looking color LCD which shows live network 
statistics and trace-route maps in an easy-on-the-eyes graphical 
interface. 

AUDIO I NETWORKS 

Telos-Systems.com 

Telos, Zephyr and Z/IP are registered trademarks of TLS Corp. ©2008. All Rights Reserved. 



UPS 
CONTINUED FROM PAGE 8 

first. The 480 volt generator (which, by the 
way, cost about 5 percent less than its 240 
volt counterpart) is fed to the other side of 
the switch. The UPS gets the output, which 
then feeds the 480 VAC to 208 VAC step¬ 
down transformer to the main disconnect. 

The trick is to locate all the objects near 
to the building in such a way as to keep the 
jumble of conflicting conduit to a mini¬ 
mum. We almost made that goal. See Fig. 2 
to see how we did. 

The architect visited the site and we went 
over the proposed move. We had to have a 
layout for the three or four new pieces of 
equipment that would be added. A couple 
of our existing power-handling devices were 
going out of service. Our old 70 kW Onan 
generator would be moved to another trans¬ 
mitter site, along with its 500 gallon LP gas 
tank. Our faithful old Square D 85 kVA 240 
volt delta-to-208 volt wye transformer with 
Faraday shield also was retired. 

The new items were the UPS, the gener¬ 
ator, transfer switch to match and another 
new transformer, a 480 delta to 208 wye 
transformer, capable of at least 100 kVA. In 
addition, our electricians got into the act 
and, in keeping with requirements of the 
electric code, gave input to our architect 
about what meters and disconnects were 
going to be needed, and where on which 
concrete pad they were to be placed. 
We also decided on two more things: the 

original Edison feed, back when the site 
was new, was an open delta with pole pigs 
mounted some 20 feet up. The delta had 
been closed in the years since, which meant 
that the wind load and weight on that pole 
were massive. One windy day, when a cou¬ 
ple of our staffers were out visiting the site, 
we witnessed the pole swaying back and 
forth about a half foot at the top, in a 30 
mile per hour wind. 

We decided then and there to get rid of 
the pole pig arrangement, opting instead 
for a pad-mounted primary feed step-down 
transformer, which dictated that the main 
12.5 kV primary incoming line was going 
to have to be diverted outside of our exist¬ 
ing fence line, extended to the other side of 
the compound and run its entire length 
underground to the new primary trans¬ 
former pad. 

In fact, all of our wiring was going to be 
underground this time. None of it would 
show as it had in the past. 

PROJECT COORDINATION 
The biggest part in this project, as in all 

other projects with this many team mem¬ 
bers, was to coordinate who was supposed 
to come in and do what, when. 

That was my job, and it was a major chal¬ 
lenge. I had coordinated the construction 
and installation of a new transmitter build¬ 
ing at the site the year previous, but this was 
the first time 1 had done a project with so 
many outside vendors working at once. 
Needless to say, I learned in short order 
exactly what made slowdowns happen. 

Anybody on the team who did not arrive 
when they were supposed to caused us to 
have to wait in order to keep the project 
moving along. We were well aware that the 
tasks had to be completed in a certain 
order, and so the work schedule became 
our marching orders. Those orders, how¬ 
ever, were not always followed. 

At one time or other, every vendor got 
involved in the slowdown. I won’t name 
names but you all know who you were. 
We also had to make sure all pieces of 

Fig. 2: This was the area of greatest concentration of wiring. Pictorial documentation 
of such a project is vital to prevent future accidents due to digging at the site. 

Fig. 3: This is the UPS at the WPWX site, a Caterpillar UPS 150. It is the smallest such 
UPS in the series and was the first of its type to use a flywheel for energy storage. 

Fig. 4: Here's the case for the energy storage flywheel in the UPS. 
Weight of just this part is three tons. The UPS comes in its own building. 

equipment were documented accurately so 
we would know without question where 
electrical cable conduits had to go, as they 
all had to be set within the concrete pads. 
We actually came close to perfection on 
that point. Only with the UPS itself did we 
have to do any last minute reworking. 

That’s because the folks who packaged 
the UPS changed their building plans with¬ 

out telling us. Cute. Only some fast action 
by our electricians, costing us several hours 
of overtime and some more PVC pipe, 
saved that piece of the project. 

One thing I cannot stress too heavily is 
to keep records of what was done and what 
is where. While the electrical schematic of 
the system is the basis of the entire project, 
part of the architect’s job is to decide which 

piece of equipment is to go where, and that 
includes the location of the generator trans¬ 
fer switch, inside the transmitter building. 
Try to make the layout come as close as 
possible to what the schematic says, though 
that’s a lot easier said than done. 

Design of the layout doesn’t just mean 
relative locations of the equipment, but also 
the distance between pieces of equipment. 

That brings up an important point: 
Except under unusual circumstances involv¬ 
ing space, there is no sin in separating 
things out a little way. There is a lot of elec¬ 
trical wiring in a project such as this, the 
wiring is really huge and all of it is going 
into underground conduits. While spread¬ 
ing out the equipment pads might mean a 
little more cost in terms of wire, PVC pipe 
and labor cost, the result is more acceptable 
in terms of underground congestion. 

Take a look at the photo in Fig. 2. As 
you can see, there’s a little more to a project 
like this than meets the eye, and in our 
case, we almost “blew it” where pipe con¬ 
gestion was concerned. 

One of the things we had to consider in 
the project was that the addition of all this 
hardware, plus the new transmitter build¬ 
ing we had installed the year before, had 
practically blocked access to the tower for 
folks who needed to work on it. Un¬ 
derstand that our entire transmitter build¬ 
ing compound has always been fenced in, 
which made this issue a big deal. 

It was the architect who noticed this first, 
and he designed into the plans an extension 
of the fenced-in area to more than double its 
original size, strictly for the addition of an 
access path, including a gate wide enough to 
allow a truck through it. Once the space had 
been enlarged, we ordered gravel for the 
entire fenced-in area. That eliminated any 
threat of mud vs. truck access. 

YOU CAN’T GET THERE 
FROM HERE 

Our project took about five weeks to 
rough in, from excavation to form creation, 
through PVC pipe installation and pad 
pouring and then the cable and wire pulls. 
Control cable and other low-voltage lines 
had their own conduits running from pad 
to building, as code requires. The generator 
and transfer switch arrived relatively early, 
and the transfer switch was actually 
installed first. 

The big delay was the UPS itself. One of 
the issues was that, as an oversized load, 
the travel for these things is dictated by the 
state Department of Transportation. The 
UPS was packaged at a shop near Peoria, 
Ill. Our transmitter site is in Illinois, but it 
can only be accessed from Indiana. This 
meant that both states dictated the route 
the load had to take, and each state had 
their points of exit and entry at a different 
road, several miles apart. 

I ended up solving the problem by meet¬ 
ing the truck at a mutually agreed-upon 
point in Illinois, figuring out a compromise 
route (which favored the border crossing 
indicated by Illinois), then taking the short¬ 
est route to meet up with the route that 
Indiana had dictated, and praying that we 
didn’t meet any Indiana state troopers while 
we were on the way. That actually worked, 
and we were at the site before any cops 
could find us. 

The UPS, in its housing, and the genera¬ 
tor were installed on their pads on the same 
day. An adequately sized crane was rented to 
lift both into place. The Com Ed crews came 
out at around the same time and installed 
their pad-mounted replacement transformer 
for the pole pigs, using their own crane, and 

SEE UPS. PAGE 12 
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Our clients are a diverse group. Designing and installing systems that can handle their different 

audio routing and extensive control demands requires an intense attention to detail. From simple 
standalone consoles to multi-station networks with speed-of-light connectivity and zero audio 

latency, our solutions need to be as flexible as their programming and production needs. 
And the hardware has to be bulletproof, intuitive for their talent, modular and 

easily programmable to keep up with their ever-changing demands. 

What will SAS do for you? We'll listen. Carefully. Then we'll help fine-tune your vision to make 
your system a reality. We'll partner and work with you every step of the way, from budgeting, 

to planning, to installation, to 24/7 support to make your life easy. 

We'll always be there when you need us. Call us or visit our web site to learn how 
you can become an SAS Connected Digital Network. 

Pictured is our installation in the New York studios 
of Univision, integrated by CßC Broadcasting, Inc. 
Photos by George Snure, CBC. 
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UPS 
CONTINUED FROM PAGE 1O 

they installed the 480-to-208 transformer we 
had purchased at the same time. 

Note that we’d had the option to buy our 
own such transformer, or use one Edison 
would supply. We elected to own it. Edison 
also installed the primary line underground, 
but we had to supply the trencher. Don’t 
forget to add that to your list. 

We also had our new 1,000 gallon LP 
gas tank piped to our old generator tem¬ 
porarily, and a new gas line run under¬ 
ground over to the new generator. 

I cannot stress too highly the importance 
of having a reputable contractor handle this 
part of the project. Insist that the gas line 
be wrapped to prevent corrosion while it’s 
down there, especially in an environment 
with a high water table, which is the case at 
our site. 

Also make sure that a flexible coupling is 
in place between the tank output and the 
black pipe going underground. At least in 
our area, that also is code. Our contractor 
also added a support for the line above 
ground to aid in the line’s stability. 

That gas line to the old generator 
became important for us because for a 
period of about three days the old genera¬ 
tor was the only source of electrical power 
the transmitter site was to have, while sys¬ 
tem switch-over was in progress. 

Fortunately, with the digital transmitter 
taken off the air, and after switching to our 
smaller backup transmitter and antenna 
system, the old generator passed its test 

Fig. 5: The building that houses the actual UPS is built around it at a 
separate facility, then shipped intact to the site by oversize truck. 

with flying colors, and was in turn 
rewarded with a complete checkup and oil 
change afterward. It is now happy in its 
new assignment, supplying 20 kVA of sin¬ 
gle phase power at a transmitter site way 
out in the country. 

After the new 12.5 kV underground line 
was trenched in, the power from the over¬ 
head feeders was cut, the part of the old 
line going to the pole-mounted pig trans¬ 
formers was cut and a hole was dug in the 
ground at the splice point where the new 
cable was to meet the old in order to allow 
the splicing crew a place to do their work 
of meticulously splicing the high voltage¬ 

cables together. 
At the same time, over at the new pri¬ 

mary transformer, another crew was 
preparing the cable. 

Installation involved no lugs and lug 
nuts. For safety, the inner conductors of the 
coaxial-style cables are plugged directly into 
sockets on large insulators. The outer sheath 
forms the neutral side of the line, and those 
go to ground connections on the transform¬ 
ers. These cables are actually easier to install 
than are the 480 volt secondary wires, 
which are much more thick and bulky. 

Meanwhile, the electricians were busy 
wiring the 480 volt cables and control sys¬ 

tem to the generator, and wiring in both the 
UPS and step-down transformer. This took 
a couple of days to complete, so large were 
the cables. Com Ed also installed the new 
electric meter into the system. 

In three days, we were ready. Caterpillar 
sent out its technician, Edison threw the 
switch and the UPS was online. After a 
check of phase rotation, the UPS was cali¬ 
brated and then put into operation. 

The generator technicians came out and 
got the generator commissioned. Its phase 
rotation was OK. Then, late that night, the 
station was taken down for the first time, 
the old generator was shut down and the 
wiring to the transmitter building was 
switched from the old transfer switch to the 
feed from the new step-down transformer. 
The new generator got the honors to be the 
first of the new system to feed the building, 
and once the phase rotation was checked 
again, we went back on the air. 

An hour later, the Edison feed was 
switched in, and the new system was com¬ 
pletely online. The site was down for all of 
about two hours. 

ONLINE 
There was still work to be done, such as 

filling in the excavations, removal of the old 
pole pigs and pole and the re-installation of 
the fence around the compound, but that 
was really secondary. For all practical pur¬ 
poses, the project was a wrap, and a success. 

With this system in place, we’re pretty 
much immune from whatever Com Ed can 
throw at us. 

If a power outage hits, the UPS switches 
SEE UPS, PAGE 14 
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pre-emphasis and MPX power levels (up lo 
6 dBr) do not give any relevant limitations 
for the use of the HD Radio system. 

HOST COMPATIBILITY 
Is the European receiver universe differ¬ 

ent from that of the United States? Not 
really, but in most countries in Europe, 
portable and indoor listening of FM radio is 
much more important than in the U.S. 

Actual figures from Switzerland show 
that approximately 2/3 of all radio listening 
is indoor/portable. This means that 
portable receivers have to be tested as well 
as car receivers. Home stereos are a bit less 
important nowadays because they are 
mostly connected to cable systems and no 
longer to an antenna. 

Earlier receiver studies from Nozema 
(Netherlands, 1998) and the Swiss OFCOM 
in 2002 indicated that a greater part of the 
portable receivers are not even able to meet 
the minimum signal-to-noise ratio require¬ 
ment and the minimum RF-Selection crite¬ 
ria as recommended by the ITU-R 
BS.412-9, BS.415-2 and ITU-R BS.641 
rules. Fig. 3 shows the S/N performance 
(with and without HD signal) of a sample 
of typical European FM receivers. 

The S/N influence of the two digital HD 
Radio sidebands on Europe’s FM receiver 
universe at the time of operational intro¬ 
duction of HD Radio should be very mini¬ 
mal, and the commonly used planning 
criteria on minimum S/N performance can 
be met. No influence on RDS-AF function 
was detected so far. 

EXTENDED HYBRID 
AND MULTICAST 

Simple lab measurements and compar¬ 
isons with extended hybrid operation did 
not show any relevant differences to the 
measurements made in the United States. 

However, to get best possible S/N pro¬ 
tection for some of the existing high-per-
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mode to temporary generator instantly. If 
the outage is of more than five seconds 
duration, the generator comes up. There is 
no momentary outage while the transfer 
switch does the “switch-over two-step.” In 
fact, the transmitters never notice a change 
at all. The UPS shields them from that. 

We do notice a mild power glitch when 
the air conditioners in either the UPS build¬ 
ing or the transmitter building go on or off, 
but let’s be fair about this: the HVAC units 
are on the transmitter side of the UPS. I can 
live with that. 

There are some things a buyer must 
know when purchasing a UPS of this type. 
We found this out recently, when a few 
problems regarding our UPS came to light. 

In brief, we had trouble when a major 
transmitter overload blew the circuit 
breaker that provided the line power com¬ 
ing out of the UPS, without blowing the 
breakers or fuses between the UPS output 
and the transmitter, or the input breaker to 
the UPS. 

This was the technical equivalent of 
blowing the building breaker but leaving 
the UPS running. However, without any 
power being supplied to the air condition¬ 
ing units in the UPS building, the heat 
build-up in the UPS came to the point 

where we nearly lost the UPS as well 
In the ensuing investigation, we learned 

that the input and output breakers in the 
UPS building were neither known about, 
nor accepted by, Active Power. They had 
been installed, unilaterally, by the manufac¬ 
turer of the building in which the UPS was 
housed, without anyone else’s knowledge or 
consent. And the breakers installed were 
microprocessor-controlled; very inappropri¬ 
ate for this application. 

As a result, I've learned a few lessons that 
should prove useful to anyone wishing to 
obtain and install this type of UPS. 

/ First, be sure to specify in the UPS order 
that there be no breaker installed ahead of 
the UPS, and if there is going to be an out¬ 
put breaker, which may not be needed 
either, specify something simple and less 
expensive. A Square-D KAL series, or 
equivalent, is one appropriate example. 
Don't let the manufacturer of the facility 
shelter install any kind of breaker without 
your consent. There should be no micro¬ 
processor-controlled breakers ordered or 
installed. We have found that the factory 
will likely not have adjusted such breakers 
for optimum performance, and you may 
not be given any instructions on how to do 
the job yourself. 

/ Second, if at all possible, get the air con¬ 
ditioners set up so that they get fed directly 

out of the UPS, before the output breaker. 
Heck, just have the entire UPS building 
breaker box fed from the UPS direct 
through a step-down transformer, if at all 
possible. Yes, this is costly. But it may save 
your UPS life if the output breaker fails and 
the UPS continues to run. 

/ Third, make certain the UPS is adjusted 
at startup such that it presents a low load 
to your generator when it is in charge 
mode. This will increase the time it will 
take for the UPS to get back up to full 
speed, but it also will save your generator 
from itself being overloaded when your 
emergency power system has to be up and 
powering your transmitter at the same 
time. 

The UPS is quite nifty in that we can 
train it to run equally well on either pri¬ 
mary or emergency generator power. It is a 
simple matter of programming the auxiliary 
power settings on the UPS to match the 
characteristics of the generator. And, in case 
of trouble, a simple old-fashioned phone 
modem, located within the UPS housing 
and attached to our transmitter site POTS 
line, allows Active Power’s customer service 
department to “look in” on our UPS and 
make any corrections they deem to be nec¬ 
essary. The ability to remotely monitor the 
UPS saves expensive service calls and the 
look-in is free. 
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formance FM receivers, I would actually 
recommend delaying full extended hybrid 
operation until after initial operational 
introduction in European radio markets to 
minimize any potential interference to 
existing receivers. Looking from a market¬ 
ing perspective, of course, multicast is a 
must, right from beginning. 

I. FIELD TEST RESULT 
Digital Coverage in the FM 
Coverage Area 

Within the FM coverage area the digital 
coverage for all digital content is perfect 
and 100 percent stable with car receivers. 
For examples see Fig. 5. 

It also can be seen that coverage exten¬ 
sion happens in areas where FM analog is 
unusable (black/blue and green in Fig. 4) 
because of strong multipath reception, as 
long as there is sufficient field strength and 
off-spectrum protection. 

Fig. 4 shows the FM analog quality 
(.ITU, five-grade scale) of almost the com¬ 
plete reception area of the 88 MHz trans¬ 
mitter. Almost all of the green/blue and 
black parts will have digital reception with 
some blending to analog. The coverage area 
for the multicast content is smaller than for 
the host program because there is no 
blending feature. These results are not yet 
validated for complete indoor reception in 
all of the areas where car reception is good. 

RDS-AF Functionality/ 
Host Compatibility 

In the first nine months of operation 
with the HD Radio signal during our test¬ 
ing, not one complaint was received from a 
listener (more than 50,000 FM receivers on 
88 MHz) about S/N reduction from HD 
Radio sidebands. 

Nor were there any complaints about 
RDS Alternate Frequency function, which is 
very important in the test area (more than 
four different frequencies are needed for 
FM analog coverage around Lucerne/Zug). 
This is a clear indication that HD Radio can 
be introduced on existing FM transmitters 

SEE SUNSHINE. PAGE 16 

How effective is this UPS? The system 
has now been in place for two years and 
nine months, as this is being written, and 
during a routine change of the flywheel 
bearings (required at approximately every 
30 months of operation) we learned that 
our unit has absorbed in that time almost 
600 short-term electrical outages from 
Edison, outages which would otherwise 
have put the station off the air. Avoiding 
those outages is vital in a market as com¬ 
petitive as Chicago. 

Actually, the weak link in the system has 
been the generator. It went down during a 
Com Ed outage one night, due to loss of oil 
through a broken fitting. That is the only 
time the UPS actually ran down in the 
nearly three years we’ve had this system in 
place. We did get the generator going again, 
but had to have it repaired later, after the 
Com Ed Power came back up. That took a 
while, as the electric mains were down for 
five days. Apparently, Com Ed’s problems 
with our line are not entirely over. 

Still, our site was only off the air for a lit¬ 
tle over an hour. The transmission system 
works a lot better with that UPS in place 
and we highly recommend that any station 
that uses anywhere from 100 kW and up, 
and which “cannot go off the air,” put a 
product such as the Caterpillar UPS 150 
into its site. 

Art Reis is chief engineer, Crawford 
Broadcasting Co., Chicago. ■ 
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Freauencv <89.25 - 89.75 MHz) 

Fig. 6: RF spectrum measurements for hybrid and extended hybrid operation during the HD Radio field trial in Switzerland. 

Fig. 4: Measured coverage quality of the analog 
FM signal of Radio Sunshine's main transmitter 
at 88 MHz. The different colors represent the 

five-grade CCIR scale for audio quality. 
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in a European frequency planning 
environment. 

Indoor Portable Reception 
At this moment, few indoor recep¬ 

tion tests have been done. Extensive 
indoor testing with 40 or more 
portable receivers distributed to lis¬ 
teners in the fringe area of the 88 
MHz transmitter will take place in 
the second part of the trial. We 
already know that outdoor field 
strength in the fringe areas gives us 
around 15-20 dB “headroom” for 
digital reception. 

Based on the commonly used fac¬ 
tor of 14 dB for FM building pene¬ 
tration, we are confident the indoor results 
will be promising, with the exception that 
we cannot yet quantify the influence of 
today’s typical indoor noise environment on 
digital reception in the FM band. To 
achieve deep indoor reception, approxi¬ 
mately 60 dBuV/meter at 2 meters (com¬ 
monly used in Switzerland for actual FM 
planning) will be necessary. 

digital system, and because the two HD side¬ 
bands are redundant, some of the recom¬ 
mended procedures are not useful anymore. 

Also today’s station audio processing 
produces somewhat other spectral densities 
than at the time the recommendations were 
made. Forjudging the HD Radio system we 
must have a different set of protection 

ratios for the following interfering situa¬ 
tions: D to A (Digital to Analog), an HD sta¬ 
tion interferes with an analog-only FM 
station; A to D, an analog-only station 
interferes with an HD station; and D to D, 
interference between digital hybrid stations. 

For A to D and D to D, one also will 
need different protection ratios for station-
ary/portable and reception in fast-moving 
vehicles. To get realistic numbers, both 
sidebands have to be interfered at the same 
time. Some subjective evaluation of the dif¬ 
ference between an FM signal interfering 
with an analog FM signal and an OFDM 
HD signal interfering with an analog FM 

signal at the typical HD signal differences 
has to take place. 

Fig. 6 shows the typical RF spectrum for 
hybrid and extended hybrid operation. 

Critical Spectrum Issues? 
For the D to A measurements, the same 

receivers as for the host compatibility tests 
were used. For A to D and D to D measure¬ 
ments, HD Radios from Sanyo, JVC and 
Kenwood were used. Co-channel and 400 
kHz interfering situations are not critical at 
ITU limits and the same as in the United 
States, so no special additional attention is 
necessary for these situations. 

Fig. 5: Digital coverage at the fringe and outside of FM analog coverage area. 
In strong multipath areas (like the sections with the black color on analog graph) 

there is much better digital than analog coverage. 

HD Robustness at 
High Speeds 

Because 88 MHz is relatively “well pro¬ 
tected” (in respect to ITU 412-9 recom¬ 
mendation), additional “artificial” 
interferers on both sides of 88 MHz were 
needed to simulate digital reception robust¬ 
ness in fast moving vehicles. 

Compared to actual lab results some 
degradation could be recognized, but at 
maximum allowed ITU-412 interfering lev¬ 
els the digital reception still is robust. More 
quantifiable work will be done on this issue 
in Part II of the trial. 

II. LAB TESTING RESULTS 
For lab testing the ITU 412-9 and ITU-R 

BS.641 Recommendation for FM Planning 
and Measurement is taken as the basic refer¬ 
ence. Because FM HD Radio hybrid opera¬ 
tion is a mixture between an analog and a 
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Fig. 7 shows European 100 kHz 
Interférer at ITU 412-9 limit. This allocation 
condition is not critical for D to A, A to D 
and D to D interference. The analog inter¬ 
ference is always stronger than the interfer¬ 
ence from the digital sidebands. Depending 
on the FM receiver, more than 10 dB of 
headroom was measured on the ITU limit. 

Fig. 8 shows the 300 kHz interference 
situation at ITU 412-9 limit. This constella¬ 
tion is not critical for D to A, A to D and D 
to D interference. The headroom to ITU 
412-9 limits is only “some dBs” depending 
on the receiver, and symmetrical interferers, 
both strong at same time, can be critical in 
fast-moving vehicles. 

Fig. 9 shows the worst possible condi¬ 
tion for Europe with both HD sidebands 
interfered with at ITU limits. This is the 
most critical situation in the field (same as 
in the U.S.) and is fortunately not standard 
practice in most European countries. It is 
uncommon to find stations with strong 
interferers at both +200 kHz and -200 kHz 
adjacent channels. 

□ to A Interference 
When the listener does not use an HD 

Radio, the maximum stereo S/N can be 
reduced well below the recommended value. 
In practice, almost all of today’s car receivers 
will blend to mono (producing approxi-

SEE SUNSHINE, PAGE 18 
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ML1 Minilyzer 
Analog Audio Analyzer 

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

Add the optional MiniLINK USB computer interface 
and Windows-based software 
and you may store all tests on 
the instrument for download to 
your PC, as well as send 
commands and display real 
time results to and from 
the analyzer. 
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► Scope mode 
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► Selectable units for level measurements 
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Digital Audio Generator 
The DR2 Digirator not only generates digital audio 
in stereo & surround, it is a channel transparency 
and delay tester as well, all condensed into a 
handheld package. Delivering performance & 
functionality challenging any digital audio 
generator made today, it produces all common 
audio test signals with sampling frequencies up to 
192 kHz and resolution up to 24 bit. The Digirator 
features a multi-format sync-input allowing the 
instrument to be synchronized to video and audio 
signals. In addition to standard two-channel digital 
audio, the DR2 can source a comprehensive set of 
surround signals. 

► AES3, SPDIF, TOSLink, ADAT outputs 
► 24 bit 2 channel digital audio up to 1 92 kHz SR 
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► User-generated test signal files 
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Impedance/Phantom/Cable measurements 

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

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

stepped sweeps 
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► Polarity & delay test signals 
► User-generated custom test signals & generator 

setups 
► Impedance measurement of the connected device 
► Phantom power voltage measurement 
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► Protective shock jacket 
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Analog Audio Generator 
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► Programmable Swept (chirp) and Stepped sweeps 
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mately 20 dB better S/N) during this kind of strong 
interference, and the average listener will not notice. 

Home stereos with individual aerials, which these 
days exist only in rare cases, will have degraded noise 
performance, and “old” receivers with poor RF selectiv¬ 
ity (and missing low-pass filter after demodulator) will 
have analog interference before they notice the addi¬ 
tional noise from the OFDM signal. Therefore it is rec¬ 
ommended that special attention be paid in 200 kHz 
interférer situations, especially when both sidebands 
are affected, to protect the existing FM receivers. 

A to D and D to D interference at ITU limits will pro¬ 
duce stable HD Radio reception for the wanted signal. 

New FM HD Radio Planning Rules? 
If the ITU 412-9 recommendations are respected as 

was “common practice” for earlier FM planning in 
Europe, and if estimated future average FM receiver 
performance is used, no new rules are necessary to 
implement HD Radio in Europe. 

The following provisions may apply: 

Fig. 7: European 100 kHz interférer at ITU 412-9 limit 

• Avoid symmetrical, (and same time/same loca¬ 
tion) 200 kHz interferers in the coverage area. 

• Provide some headroom at 200 kHz frequency 
difference; average 7 dB would be great. 

• Use 60 dBuV/meter at edge of coverage area. 
• Correct earlier non-conforming 200 kHz interfer¬ 

ers in the coverage area. 

In Europe, the same interferers (+/- 200 kHz) are 
the HD Radio system limit for the existing analog FM 
receiver universe as in the United States! 

Fig. 10 shows typical lab test configurations as 
they were used for preliminary protection ratio meas¬ 
urements. 

Receiver Sensitivity 
Coming as no big surprise, all tested car HD Radio 

receivers had very good sensitivity and very good FM analog 
performance as well. HD Radio uses the same proven FM 
radio RF front end as current radio receivers. The car 
receivers we measured so far worked in digital mode a bit 
below 30 dBuV at the receiver antenna input. The first gen¬ 
eration tabletop radios are a few dB less sensitive. 

How selective are todays FM receivers? Unfortunately 
not all receivers in the existing FM radio universe have the 
same performance when it comes to selectivity. As Fig. 11 
shows, there are dramatically big differences between 
receivers. 

As an example at 200 kHz frequency separation, a rele¬ 
vant part of the receiver universe (BAKOM Study 2003) is 
more than 20 dB worse than the ITU recommendation 
(portable/mobile), but another group of receivers — espe¬ 
cially car receivers — is up to 50 dB better than the ITU-R 
is looking for. 

The good news is that with the exception of 100 kHz 
interferers the actual FM receiver chips built in cheap 
portable receivers and cell phones are much better as 

Fig. 8: European 300 kHz interference situation at ITU 412-9 limit 

Fig. 9: Worst-case spectrum allocation condition for Europe, 
both sidebands interfered with an HD Signal at 

ITU 412-9 limits (same as in U.S.) 

some years ago, and are reaching ITU 412-9 minimum 
performance. 

HD Radio as ETSI Standard? 
The initial steps have already been taken to make HD Radio 

a European Technical Standard Institute standard. An impor¬ 
tant part of this process will be the inclusion of the European 
RDS standard with the AF-Functionality (Alternate 
Frequencies), because in contrast to the United States, an aver¬ 
age private broadcaster has a high number of translators and 
not just one main transmitter. 

Other FM HD Radio Trials in Europe 
HD Radio’s growing popularity in Europe has led to some 

“HD Radio tourism” to our location in central Switzerland 
for a test drive and a laboratory demonstration of all critical 
protection ratio issues. 

Almost all unbiased visitors, who previously had only 
heard of and read about HD Radio in the United States, 
become real fans of the digital FM idea after demonstra¬ 

tions in the lab and field. 
Some of the leading OEMs for the German automotive 

industry and some German car manufacturers have started 
to use central Switzerland as the test bed for their HD 
Radio equipment. 

Examples of car manufacturers include BMW, Daimler, 
Harmann Becker, Visteon and more. Even after the 
announcement by the World DAB Organization about the 
arrival of the far more efficient new DAB+ (with AAC+ 
audio codec, which is similar to the HDC used by HD Radio 
and with better error correction) the interest from regulating 
bodies and private broadcasters in Europe in HD Radio is 
still growing strongly. 

In France, Towercast and NRJ-Group, with backing from 
SIRTI, have been doing intense testing since April 2006 in 
the Paris area with two HD transmitters on the air, in a crit¬ 
ical European frequency assignment. Poland and Ukraine 
also are running some HD Radio tests. 

Since Dec. 3, 2007 the first German HD Radio field trial 
has been on air with the Radio Regenbogen high-power 
transmitter in Heidelberg. The practical subjective results 
after the first weeks of operation are promising, even 
though it was predicted that the spectrum jam around 
Heidelberg will never allow a successful practical operation 
of HD Radio. 

Other new plans for HD Radio trials and interest in HD 
Radio in Europe that we know of include Austria (Krone -
Hit-Vienna and others); Italy (RVR with some broadcasters 
in north Italy, Aeranti Corallo-Radio Association); Romania; 
Czech Republic; and Bosnia. 

Next Steps 
Even with the positive results so far, more detailed 

investigations in the lab and in the field are necessary 
before regulatory agencies can start issuing operational 
licenses for HD Radio. 

Following are the major steps in our trial project: 

• Comparison between FM and HD Radio indoor coverage 
• Support for OFCOM lab measurement of HD Radio 

protection ratios for all major allocation conditions and 
receiver segments 

• Determine the consequences (if any) on FM planning 
for FM HD Radio implementation in Switzerland (and 
Europe), and a comparison with U.S. and ITU 412-9 rec¬ 
ommendations 

• Translators and single frequency network boosters for 
HD Radio in the field (and RDS-AF functionality test) 

• Implementation and operation costs in comparison to 
FM operation and other digital platforms 

• Implementation comparison with other digital FM sys¬ 
tems like DRM + 

• Support of timely creation of operational HD Radio 
operational licensing guidelines 

• More general awareness in Europe for FM HD Radio, 
including at the receiver manufacturer level for multi-plat-
form receivers 

The Key Advantages of FM HD Radio 
HD Radio can become the optimum path to the digital 

radio age for European single-program broadcasters. 
The advantages are obvious. The broadcaster can con-

SEE SUNSHINE, PAGE 20 

Fig. 10: Typical lab test configurations with 'European 100 and 300 kHz interferers' as they were used for preliminary protection ratio measurements 
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RemoteMix 4 
Introducing A Field Mixer That's Outstanding In lts...um...Field 

Simplified Block Diagram 

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

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

Plus... IT SOUNDS GREAT! A soft limiter prevents overdriving the 
phone line interfaces, while the mixer XLR output is pre-limiter (full 
range), meaning you have a feed for every need. Bass boost adds a 
bit of low end before sending the signal down the phone line to provide 
that "how'd you get it to sound THAT good over POTS lines" nudge. 
There are convenient 3.5 mm send and receive ¡acks for recording the 
show or mixing in your MP3 player. 

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

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

JK Audio 
TOOLS FOR SUCCESSFUL RADIO 

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



WHITE PAPER 
by Simon Woollard 

Testins Audio Quality in Live Radio Broadcast 
F FT and Multi-tone Tests Make Analyzing the Audio 

Quality of Live Radio Broadcast Content Simpler 

focus of this discussion. 
In order to highlight the difficulties of 

this problem, we need to discuss the details 
of the individual tasks involved in more 

The author is applications engineer for 
Prism Sound. 

The radio broadcast signal chain is a long 
and complex path involving electro-acoustic 
transducers, mixers, storage media, interface 
channels, signal processing and more. 

Each process within this path can induce 
distortions upon the original audio signal, 
even when working correctly. These distor¬ 
tions can become intolerable when devices 
fail or are incorrectly configured or interfaced, 
and should therefore be analyzed at the instal¬ 
lation stage and also during ongoing use. 

Although the main motivation for ensur¬ 
ing acceptable audio performance is to 
ensure that the audience experience is not 
compromised, audio specifications often 
form part of contractual obligations 
between network regulators and providers, 
thus reaffirming the need to continually 
analyze broadcast quality. Analyzing live 
radio performance can be a difficult prob¬ 
lem for engineers, despite what might 
appear to be a fairly simple brief: 

detail. 

Answering this brief, in the context of 
today’s audio analysis tools, will form the 

radio broadcast is within agreed acceptable 
limits.” 

REQUIRED TASKS 
The first task is to define the objective 

parameters that determine perceived audio 

“Determine whether the audio quality of a 
Fig. 1: THD+N of a 1 kHz sine wave (green trace) measured using an analog 

1/3 octave band-reject filter (blue trace). FFT of sine wave also shown (red trace). 

quality. Once these parameters are defined, 
we then need to establish “acceptable” per¬ 
formance limits for each parameter. We 
must discuss how these parameters might 
be measured at various receiver locations 
during a live broadcast, and how these 
multiple measurements could be analyzed 
and logged. 

1. Define Objective Parameters 
Subjective evaluation of audio quality is 

a somewhat contentious issue, and we have 
yet to fully characterize the relationship 
between objective measurable data and 
subjective listener experience. However, 
there are a number of parameters that are 
understood to correlate closely with per¬ 
ceived audio quality, as follows: 

• Bandwidth 
• Amplitude linearity 
• Noise 
• Harmonic distortion 
• Intermodulation distortion 
• Crosstalk 

Most modern audio analyzers can meas¬ 
ure these parameters as standard, and audio 
engineers should be familiar with the tech¬ 
niques for measuring them. 

SEE TEST, PAGE 22 

Sign-up Today! 

To start receiving your digital edition of 
Radio World Engineering Extra, till out the 
form at http://www.myrweemag.com. 

Radio World Engineering Extra, the radio 
industry’s top resource for credible, high-tech 
engineering information, has gone high-tech 
itself! Subscribers can now choose to receive 
their issues in a digital format, delivered 
right to their desktop. The digital edition 
contains all the same great articles of the 
printed edition, with bonus live web links and 
rich media content. 

Sunshine 
CONTINUED FROM PAGE 18 

tinue to use almost all of his existing trans¬ 
mitter and translator sites and equipment. 
Compared to the total operating cost of an 
FM distribution network, only minor rein¬ 
vestment for the startup of the digital oper¬ 
ation is needed. 

As our actual experience so far shows, 

tion to digital at low cost. 
To be able to use the same FM channels 

for the programming and other content is 
an extremely valuable marketing advantage 
for the broadcaster. 

As additional advantages the broadcaster 
will get better quality of service within his 
coverage area and good indoor reception. 
Portable and indoor reception is important 
in Europe because it counts for more than 
2/3 of total radio listening hours. 

Fig. 11: Three groups of receiver performance, according to ITU 412-9 specifications are 
shown. Group 1 is almost worse than the minimum specification. Group 2 is a bit better than 
the ITU Reference and Group 3 is much better than the ITU 412-9 minimum performance. 

The difference at first adjacent can easily be greater than 1:1000 (60 dB!). 

not all translators have to be modified to 
digital. Radio Sunshine has a total of 16 
sites. For a minimum of 80 percent HD 
Radio coverage approximately 10 sites will 
be needed to be modified to HD Radio 
technology. In contrast to the United States 
where one licensee has only one transmitter 
per program stream, a typical European pri¬ 
vate broadcaster has an average of more 
than five translators per program stream. 
This further use of the existing broadcast 
infrastructure gives the broadcaster the 
unique chance for a controlled slow evolu-

For the success of HD Radio in Europe it 
is critical that broadcasters and the industry 
begin to show interest in this technology 
and its development. This is the reason we 
founded the European HD Radio Alliance, 
or EHDRA. 

More information about the HD Radio 
Field Trial in Switzerland can be found at 
www.hd-radio.ch. For more information 
about EHDRA, visit www.ehdra.org. 

M.A. Ruoss is founder and owner of Ruoss 
AG, Electronic Media Consultants and chair¬ 
man of Radio Sunshine, both in Switzerland. ■ 
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ZX™ Series 
FM tri-mode transmitters featuring 
multiple PA modules and power 
supplies for maximum redundancy. 
When used with the FlexStar HDx 
Exciter, the ZX Series can operate in 
either digital only or FM/FM-HD. ZX 
transmitters are available from 500 W 
to 3500 W. 

FlexStar™ 
HDx Exciter brings HD Radio and 
analog audio to a new level. Featuring 
real-time adaptive correction for 
increased power and efficiency 
and the latest ¡Biquity platform in 
HD Radio —Exgine—HDx Exciter 

unlocks new revenue streams. 

Destiny™ 3DX-50 
Highly efficient, medium-wave 
transmitter, and the latest in the 
DX family of world-class digital 
AM transmitters. Fully compatible 
with HD Radio and DRM. Harris AM 
transmitters are available from 1 kW 
to 2 MW. 

PR&E NetWave™ 
Modular, network-enabled, high-
performance radio broadcast console 
packed with features that are perfect 
for small to medium studios. Share all 

your studio resources throughout the 
facility with the Harris VistaMax 

audio management system. 

HD Radio is a trademark of iBiquity Digital Corporation. 

For more information visit www.broadcast.harris.com/radio, call +1 800 622 0022 or broadcastsales@harris.com. 

Harris is the ONE company delivering interoperable workflow solutions across the entire broadcast delivery chain with a single, integrated approach. 

assuredcommunications9 www. harris. com 

Business Operations • Media Management * Newsrooms & Editing • Core Processing • Channel Release • Media Transport • TRANSMISSION 

From AM/FM and HD Radio™ and DRM transmission to program audio transport to consoles to broadcast 
studios — Harris offers you the best products and systems in the business backed by outstanding 
customer service. 

FARRIS Broadcast Communications Defense Communications Systems • Government Communication Systems Harris Stratex Networks 



Test 
CONTINUED FROM PAGE 20 

Standards documents including AES 17, 
IEC61606 and 1EC60268 (collectively cater¬ 
ing for digital, analog and mixed-signal 
equipment) have been produced to enable 
engineers.to characterize audio equipment 
to recommended standardized procedures. 

A copy of the AES 17 standard can be 
downloaded from www.aes.org, and a sin¬ 
gle-page summary can be found at 
www.prismsound.com/AES17. 

There are limitations to these tests, how¬ 
ever. These tests focus on the short-term, 
steady-state response, but this does not 
guarantee that equipment will perform reli¬ 
ably over the long term. 

Radio engineers must ensure that systems 
are free from intermittent “glitches,” “drop¬ 
outs” or drift caused by poor interconnec¬ 
tions, inadvertent asynchronicity or faulty 
equipment. These defects can be difficult to 
identify using these short-term tests. 

Some modern audio analyzers have suf¬ 
ficient flexibility to provide reliability 
checking, and these tests should be 
included as part of the signal chain com¬ 
missioning process. Whilst beyond the 
scope of this article, more information on 
reliability testing can be found at 
www.prismsound.com/broadcast. 

Further insight into today’s audio analyz¬ 
ers and their capabilities may be found by 
Web search of phrases such as “digital 
audio analyzer.” 

2. Define Limits for 
Objective Parameters 

Despite the difficulties in defining the 
limits of perceptually “transparent" audio, 
most of the parameters identified above will 
have limits imposed by the broadcast signal 
chain. In some cases, limits are imposed by 
the broadcast channel itself. 

For example, the modulation bandwidth 
of FM radio is 30 Hz-15 kHz, thus provid¬ 
ing us with a suitable test limit for band¬ 
width analysis. 

In other cases, equipment used within 
the signal chain will be the limiting factor 
of performance: dynamic compression will 
generate harmonic distortion; noise from 
microphone preamps may limit system 
dynamic range; and lossy compression 
codecs will exhibit complex noise and dis¬ 
tortion characteristics. All of these issues, 
and more, need to be characterized in order 
to ascertain the limits of performance of the 
broadcast system as a whole. 

Once the audio signal path is character¬ 
ized, typical test specifications/limits for an 
FM stereo radio transmission might look 
something like the following: 

Bandwidth (-3 dB): 30 Hz - 15 kHz 
Amplitude linearity 
(40 Hz-13 kHz): +/-1 dB 

Total distortion 
(@+18 dBm*): <1% 

Signal-to-Noise Ratio 
(@+10 dBm*): >50 dB (unweighted) 

Crosstalk 
(@+10 dBm*): >55 dB 

*Dependent on relationship between source 
amplitude and modulation depth 

3. Measure Parameters 
During Live Broadcast 

Typical radio program material cannot 
easily be analyzed in terms of the parame¬ 
ters defined above. Hence test tones are 
normally used for analysis. 

Test tones are fairly objectionable to lis-

Fig. 2: THD+N (blue filter trace) and THD (red filter trace) of same 
1 kHz sine wave measured using digital frequency domain filtering. 

Fig. 3: dScope FFT Detector configured to measure THD+N over 
30 Hz-15 kHz bandwidth, with brick-wall high-pass, low-pass and band-reject filters. 

ten to, so their use in live broadcast is gen¬ 
erally restricted, and typical test “windows” 
may be as short as a few seconds and lim¬ 
ited to perhaps once daily. 

The test window duration can prove to 
be a tough engineering challenge. It can 
take several minutes or more to fully char¬ 
acterize an audio device using the tech¬ 
niques laid out in AES17, for example, but 
this is simply not practical during a live 
broadcast, so an alternative approach to 
these traditional testing methods is 
required. These alternative techniques will 
be discussed in more detail later. 

4. Analyze and Log the Data 
Broadcast networks can cover vast terri¬ 

tory, and ideally the entire network needs 
to be analyzed on an ongoing basis. 

This implies large amounts of test data, 
and therefore that the analysis task requires 
automation. Ideally an audio analysis sys¬ 
tem for radio transmission should be capa¬ 
ble of automation of all necessary tasks, 
including test tone detection, data capture, 
data analysis and compilation and distribu¬ 
tion of test reports. 

These tasks are non-trivial, and will 
require a good deal of automation flexibil¬ 
ity, not only in terms of the audio analysis, 
but also in terms of communicating results 
to the outside world. Fortunately, off-the-
shelf audio analyzers are now capable of 
performing the tasks required to solve our 
initial brief. 

RECENT DEVELOPMENTS 
IN AUDIO ANALYSIS 

1. Digital Audio Analyzers 
and FFT Analysis 

In recent years, there has been an 
increasing trend towards digital analyzers 
in audio test. These devices generally 
employ high-quality analog-to-digital con¬ 

verters (ADCs), enabling analysis of both 
digital and analog signals. Once digitized, 
signals can be analyzed either in the time 
domain, as with conventional analog ana¬ 
lyzers, or in the frequency domain. 

A buffer of time domain samples can be 
translated into a spectral representation by 
applying the Fast Fourier Transform algo¬ 
rithm (FFT). The resolution of this fre¬ 

quency-domain representation depends on 
the length of the time domain sample 
buffer; a “4k” (4,096 samples) buffer will 
result in 4,096 frequency bins, distributed 
linearly from DC to the digital sample rate 
(FS). A trade-off exists between frequency 
resolution and analysis time, as a larger 
time domain buffer will lake longer to fill 
and process. 

One advantage of processing signals in 
the digital domain is that analysis filters are 
not subject to the same hardware constraints 
(and costs) associated with analog systems, 
giving us more flexibility and power. 

Take distortion, for example. Using an 
analog analyzer, we can measure the distor¬ 
tion of a system by applying a sinusoidal sig¬ 
nal to our equipment under test (EUT) 
input, and applying an appropriate band¬ 
reject notch filter to the EUT output. We can 
then measure the output from the filter (see 
Fig. 1) giving us the sum of the harmonic 

distortion components and noise (THD+N). 
In the digital domain, we could simply 

opt to make an equivalent distortion meas¬ 
urement using a digital realization of this 
analog notch filter. However, FFT analysis 
offers us additional flexibility. Once a signal 
has been translated into discrete frequency 
domain components, we can be highly 
selective as to which of these signal compo¬ 
nents to include or exclude from our analy¬ 
sis, and thus true brick-wall topologies are 
made possible, with no irregularities in 
amplitude or phase response. 

We could therefore choose to employ a 
brick-wall filter to measure THD+N with 
greater precision than with our analog 
analysis, or we could use a series of band¬ 
pass notch filters positioned at the har¬ 
monic frequencies of the generator signal to 
analyze just the total harmonic distortion 
(see Fig. 2). 

In this latter case, we now have the 
power to resolve the noise and distortion 
independently, a feature not generally pos¬ 
sible with analog hardware due to the pro¬ 
hibitive hardware costs. 

2. Multi-tone Testing 
A further benefit of digital analyzers is 

the potential to generate and analyze wave¬ 
forms of arbitrary complexity. 

Whilst analog oscillators, filters and 
voltmeters are discrete hardware compo¬ 
nents, with inherent cost-related topologi¬ 
cal limitations, DSP provides the potential 
for a signal generator or analyzer to be as 
complex as the software designer chooses, 
at no extra cost other than that involved in 
developing the appropriate code. 
Generator and analyzer functionality can 
even include options to be entirely user-
defined if sufficient flexibility is designed 
into the system. 

• Multi-tone Frequency Response 
This increased generation and analysis 

potential can enable more advanced meas¬ 
urement techniques than conventional 
methods. 

The AES 17 procedure for measuring fre¬ 
quency response, for example, is to sweep 
the frequency of a sinusoidal generator 
through a series of steps, and to monitor 
the output amplitude of the equipment 
under test (EUT). 

This can be a time-consuming process, 
especially for high-resolution measure¬ 
ments. The analyzer must allow for set-
tling/convergence and any EUT latency at 
each sweep step before logging a result. A 
200 point swept-sine measurement might 
take a significant fraction of a minute to 
execute in a system with zero latency. 

Compare this with a more advanced sig¬ 
nal generator, which could be configured to 
excite every possible bin frequency of an 
FFT analyzer simultaneously. A frequency 
response can be derived by plotting the 
amplitude at each FFT bin, and therefore a 
“4k" (4,096-point) FFT analysis, with 

SEE TEST, PAGE 24 

It can take several minutes or more to 

fully characterize an audio device using the 

techniques laid out in AES17; this is simply 

not practical during a live broadcast. 

An alternative approach is required. 
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AM Directional Systems 

without the surprises 

LBA Technology, Inc. 

LBA Technology is your proven, worldwide supplier of HD ready 
AM antenna systems. Our array of RF products includes 
directional antenna systems, diplexers and triplexers, ATU’s, and 
components for every power level. LBA systems are designed and 
custom fabricated to your distinct requirements. 

We put our 40 years of AM RF experience into helping you reach 
farther and sound better! See what we can do for you at 
www.LBAGroup.com or call us at 252-757-0279. 

252.757.0279 • www.LBAgroup.com • 3400 Tupper Drive • Greenville, NC 27835 
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2,048 data points in the sub-Nyquist band, will give more 
than 10 times the resolution of a 200 point sinusoidal 
sweep, and can execute in a fraction of a second. 

• Multi-tone Noise and Distortion 
We can develop this powerful technique further if instead 

of exciting all FFT bin frequencies with our signal generator 
we chose to excite a smaller number of frequencies. We can 
then analyze not only the bins occupied by signal frequen¬ 
cies (to analyze the frequency response), but we also can 
simultaneously analyze the bins unoccupied by signal fre¬ 
quencies (to analyze the noise and distortion response). 

We can strategically place the multi-tone signal compo¬ 
nents at even-numbered FFT bin frequencies, and this in 
turn guarantees that any harmonic distortion components 
(integer multiples of the signal frequencies) and intermod¬ 
ulation distortion components (sum and difference prod¬ 
ucts of the multi-tone components/harmonics) also will 
end up in even-numbered bins. The odd-numbered FFT 
bins will therefore contain only noise, and we then have 
the ability to independently measure the distortion and 
noise components. 

Multi-tone Generation and Analysis | X | 

Name (used to create default file names) | Multi-tone_ | 

T» Synchronous (generation and analysis must be synchronized) 

f Asynchronous (use when generation and analysis cannot be synchronized, some limitations to generation and analysis) 

C Cross-domain (use frequency correction for generation and analysis in different domains) 

Apply 8. Close 

Close 

Cancel 

Number of samples 116k (1 6384) Window Function None (rectangular) 

Generation: C Digital Analogue C 

Generator sample rate 196kHz (internal) 

Analysis: 

Mm analyzer sample rate 

C Digital Analogue Soundcard 

196kHz (internal) 

Generation | Analysis j 

Create waveform with |11 ~r| tones spaced | logarithmically 

Frequency of first tone |30 00 Hz 

Frequency of last tone |1 5000 00 Hz 

Amplitude of each tone 11 9457 |v (RMS) _»J 

F Automatically generate highest possible amplitude : • md 

I- Minimize peakto-RMS ratio [crest factor) r Use randomization I 

Target freq Actual[ChA) Actual (Ch B ) A 
30 00 35.16 46.88 
55 85 58 59 70 31 
10397 10547 11719 
19356 19922 21094 
36034 36328 375.00 
67082 66797 67969 
124883 1253.91 1265.63 
2324.88 2332.03 2343.75 Y 

Note: The tone frequencies will be adiusted to ensure that a whole numbet of cycles fit into the buffer length 

P Generate wavetable 

I? Generate script 

I- Generate WAV file 

AU ser wavetable$\Multi-tone wfm Browse » 

.VJser wavetablesXMulti tone dss Browse » 

Browse » 

Fig. 4: dScope Multi-tone Generator Configuration Window 

Fig. 5: dScope multi-tone analysis of EUT using signal configured in Fig. 4. Single 
channel shown for clarity. FFT-red trace; frequency response-green trace; distortion 
response-blue trace; noise response-yellow trace; crosstalk response-purple trace. 

• Multi-tone Crosstalk 
We can even choose to offset the tone 

frequencies between the two channels of a 
stereo system, and if we analyze the chan¬ 
nel A signal frequencies on channel B (and 
vice-versa), we can measure the crosstalk 
response. 

All of the above measurements can be 
achieved in a single capture of an FFT 
buffer, and our EUT can potentially be 
fully characterized in less than a second. 
This represents a huge time-saver over the 
conventional AES17 characterization 
process, and illustrates the enormous 
power of multi-tone measurement tech¬ 
niques. 

• Interpreting Multi-tone Measurements 
It should be noted that whileAES17 

measurements generally are made at single 
frequencies, multi-tone measurements are 
integrated over the entire spectrum. 

In the case of distortion, for example, 
an AES17 THD+N result would be the 
sum of all harmonic components of a sin¬
gle tone (plus noise). In the multi-tone case, however, we 
have a number of simultaneous signal frequencies, result¬ 
ing in many more harmonic and intermodulation compo¬ 
nents at the EUT output. The two measurements therefore 
will give different results. 

Engineers may want to “translate” the multi-tone results 
into a more familiar context, and the solution is simply to 
characterize a known “golden reference” unit using the 
familiar AES 17 methods, and then to re-characterize this 
same unit using multi-tone techniques. We can then test a 
device of the same type to establish a pass/fail result relative 
to the reference multi-tone result. 

• Multi-tone Conclusion 
The rapid and comprehensive nature of multi-tone tests 

make them ideally suited to analyzing live radio broadcasts. 
The analysis techniques described above apply equally well 
to the output of an FM demodulator or DAB decoder in the 
field as they do to any other EUT on an engineer’s test 
bench, thus comprehensive evaluation of radio broadcast 
quality is possible in a very short time window. 

dSCOPE SERIES III AUDIO ANALYZER 
The dScope Series HI analyzer, available from Prism 

Sound, is an audio test and measurement system suited to 
the demands of radio engineering. 

The system comprises a Windows software application 
and an external audio-processing interface. The dScope 
Series III architecture makes the most of the processing and 
multitasking capabilities of the Windows platform, allowing 
the system to measure many parameters simultaneously. 

dScope provides the user with a stereo “Continuous 
Time Detector,” which can be configured to measure 
parameters such as amplitude, crosstalk, noise and distor¬ 

tion in the same manner as a conventional analog analyzer. 
This analysis can be configured for single frequency meas¬ 
urements, or can be built into sweeps vs. time, amplitude, 
frequency, etc., and thus enables AES 17 characterization, 
either manually or via in-built AES17 test scripts. 

dScope also provides the user with up to 40 stereo “FFT 
detectors," which exploit the power of the host PC’s proces¬ 
sor, enabling up to 40 different parameters (x 2 channels) 
to be measured simultaneously from a single buffer cap¬ 
ture. In addition to the standard measurement functions, 
dScope's FFT detectors also can be customized using Visual 
Basic script commands, enabling user-defined filter func¬ 
tions and analysis algorithms. Fig. 3 shows dScope's FFT 
detector configuration window configured to make a stan¬ 
dard THD measurement over the FM radio bandwidth of 
30 Hz-15 kHz, using brick-wall analysis filters. 

MULTI-TONE ANALYSIS 
dScope features advanced multi-tone configuration 

tools, allowing the user to configure a customized multi-
tone signal, and an appropriate series of FFT detectors, in 
an intuitive configuration wizard. Fig. 4 shows dScope’s 
multi-tone generator configuration panel, and Fig. 5 shows 
the dScope’s analysis of this signal. 

The analysis has been configured to include signal ampli¬ 
tude, noise amplitude, distortion and crosstalk, in addition 
to plotting these results with respect to frequency. All of the 
information visible in Fig. 5 has been captured from a single 
buffer of audio data, in this case a buffer size of 16k points 
(around 0.3 seconds of audio at 48 kHz sample rate). 

AUTOMATION 
dScope also incorporates VBScript programming tools, 

enabling automation and expansion of the system. For 

example, in the automated radio broadcast 
monitoring scenario, there is a require¬ 
ment to discriminate between program 
material and multi-tone test sequences, in 
order to trigger analysis at the appropriate 
time. 

This can be accomplished within 
dScope by configuring a series of addi¬ 
tional FFT detectors with band-reject fil¬ 
ters centered on individual multi-tone 
component frequencies, and testing for 
the condition that all of these FFT detec¬ 
tors output a signal level above a defined 
threshold. If all FFT detector outputs meet 
this condition, then the multi-tone signal 
has been detected, and analysis can be 
triggered. 

Once this trigger condition has been 
met, the time domain sample buffer can 
be filled, and this completes the data 
acquisition stage. Signal processing and 
analysis can then commence, and once 

complete, the entire set of data can be compared to pre¬ 
defined pass/fail test limits. dScope’s VBScript commands 
enable the system to interface with other Windows 
processes, so these test results could be automatically writ¬ 
ten to a spreadsheet, attached to an e-mail and sent to a 
central location, or streamed directly to a remote database, 
using the host PCs TCP/IP connection. 

An illustration of using dScope script commands to send 
test results via e-mail is available at www.prismsound.com/email. 
This automated analysis and communication functionality 
enables the system to analyze and log our test tone bursts on 
an ongoing basis, entirely free from user input. 

More detailed information on the dScope analyzer is 
available from www.prismsound.com. In particular, an illustra¬ 
tion of how the multi-tone test techniques discussed in this 
article have been applied to solve the problem of live FM 
broadcast analysis is available at www.prismsound.com/FM. 

CONCLUSION 
We have discussed the requirements for, and the difficul¬ 

ties of, analyzing the audio quality of live radio broadcast 
content. Particular attention has been paid to the parameters 
we need to analyze, and to the difficulties of measuring 
these parameters using conventional test techniques within 
a limited time window. A fast and comprehensive digital test 
technique involving multi-tone signal generation and analy¬ 
sis has been introduced, and shown to be ideally suited to 
the restrictions that radio broadcast imposes. 

Prism Sound’s dScope Series III analyzer is one possible 
instrument to facilitate this type of measurement, and has 
been shown to be a system which supports comprehensive 
automation, and is therefore ideally suited to the task of 
maintaining sound quality on broadcast networks and 
radio stations ■ 
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A DAY IN THE LIFE 

Prevention of ‘Cu Theft’ 
For Broadcasters 
Our Sites are Attractive, Vulnerable Targets for Copper 

Thieves, As Prices Rise for the ‘Hot Commodity’ 

Back in the early 1980s, I was site 
manager at a multi-user tower site in 
Cedar Hill, Texas, the big antenna 

farm serving the Dallas-Fort Worth market. 
The tower was 1,549 feet tall, had two ele¬ 
vators and three wide platforms. 

Despite a 12-foot high fence topped with 
razor wire, it was a popular target for BASE 
jumpers (BASE is an acronym for Building, 
Antenna, Span or Earth, platforms used for 
daredevil parachutists). 

I remember watching “PM Magazine” on 
a local TV station one evening and seeing a 
feature on BASE jumpers. As I watched, I 

stealing the temporary cable. Sometimes 
the splice didn’t last a day. 

Eventually, AT&T buried the spliced-in 
segment and we haven’t been hit again 
since, but we know it’s just a matter of 
time. 

In Birmingham, Ala., we share a moun¬ 
taintop FM site with Clear Channel. We 
both have our own towers; they are located 
side by side on Red Mountain and share a 
common access road/driveway. We had 
experienced periodic copper theft from that 
site for some time, but back in November, 
things changed. 

Is Critical 

This armed, masked copper thief eventually was caught 
by police. This particular story had a happy ending, 

but it could have been much different. 

plice were arrested. A 
search warrant was run 
on their house and 
numerous items of evi¬ 
dence were found there. 
The pair had other out¬ 
standing criminal war¬ 
rants as well, so they are 
now guests of the city and 
hopefully soon to be long¬ 
term guests of the state. 

This particular story 
was horrified to realize that it was our 
tower they were jumping from! 

We eventually placed a retired sheriff’s 
deputy at the site full-time and caught one 
of the jumpers. We never had another 
problem with them under my tenure. 

While I’m sure that BASE jumpers still 
scale broadcast towers, today our site secu¬ 
rity issue is copper theft, which has been 
much in the news over the past year or so. 
It’s something we in the broadcast engineer¬ 
ing trade have dealt with for many years, 
but it has gotten some real mainstream 
media attention as of late. 

With copper prices way up, this erst¬ 
while low-value metal is now a hot com¬ 
modity, especially on the scrap metals 
market. Anyone who has priced copper 
strap, screen or soft-drawn wire lately has 
no doubt had a case of sticker shock. 

Copper thieves are targeting construc¬ 
tion sites, new housing developments and 
even electrical substations. There have been 
some rather gruesome photos of a copper 
thief who was electrocuted while stealing 
copper wire out of a transformer vault mak¬ 
ing the rounds on the Internet lately. 

1 have seen news reports in the local 
media of thieves hitting vacant buildings, 
taking the copper water pipe, Freon lines 
and electrical wire for scrap. 

Broadcast station transmitter sites are a 
particularly attractive and vulnerable target. 

TO CATCH A THIEF 
A few months ago, we began dealing 

with a different kind of copper theft in our 
St. Louis market. 

Copper thieves began stealing the 100-
pair trunk cable that fed one of our trans¬ 
mitter sites (and many other customers in 
the area). This cable was suspended over¬ 
head on utility poles beside a paved but 
lightly-trafficked road. 

The thieves evidently tossed a strong 
rope up and over the cable, tied it to a vehi¬ 
cle and drove until the cable pulled free of 
its supports on several poles. They then cut 
the cable, pulled off as much as they could 
roll up and carry and hauled it off. That 
killed our telco-based services to the site, 
including Tl, POTS and ISDN. 

The phone company (AT&T in this case) 
came out and spliced in another cable but 
laid the temporary section on the ground 
beside the poles. Can you guess what hap¬ 
pened? 

Time after time the thieves returned, 

Guy wire anchor steel should be periodically checked below grade for corrosion. 

Clear Channel was getting hit hard, and 
in an effort to catch the thief, it installed a 
high-resolution security camera system at 
the site along with a perimeter motion-sen¬ 
sor alarm. 

On one evening in late November, Bob 
Newberry, Clear Channel’s market CE, and 
his assistant had just left the site after 
replacing copper stolen in a prior incident. 
While en route back to the studio, Bob was 
notified of a perimeter motion-sensor 
alarm. Believing that it was a false alarm 
(after all, they had just left the site), they 
went on to the studio. 

Once there, they logged in and looked at 
the security camera system. What they saw 
gave them pause. 

A masked intruder came out of the 
woods, took aim with a pistol and fired 
several shots at the security light, eventu¬ 
ally hitting it. 

He then scaled the fence, transited the 
ice bridge to the roof and cut the cable to 
the camera covering the tower base area. 
He then took the just-replaced copper 
items, including a strap that Bob had 
coated with gooey roofing tar to make it 
undesirable to copper thieves. 

Over the next couple of weeks, the thief 
and his female accomplice returned again 
and again, always masked, always at the 

same time of day, secure in the knowledge 
that they would have plenty of time to 
make their escape if the police appeared at 
the access road entry gate (it’s a long access 
road, and the thief posted his accomplice in 
the woods beside the road as a lookout). 

Our site got hit, too, but we didn’t have 
a lot of exposed copper, so our losses were 
minor. But with main, aux and STL trans¬ 
mission lines exposed just above ground 
level beneath the ice bridge, the potential 
for disaster was huge. 

Our Red Mountain tower is also home to 
the City of Birmingham's public safety radio 
system. This includes police, fire, ambu¬ 
lance and the county sheriff. I got on the 
horn to the mayor’s office and described the 
issue to the mayor’s assistant, telling her 
that if the city’s transmission lines were to 
be cut and stolen, the police and other 
agencies would be without communica¬ 
tions. 1 also sent her some of the security 
camera photos, including one of the thief 
firing his gun at the security light (the muz¬ 
zle flash was visible in the photo). 

All of that got her attention. Soon, the 
mayor and police chief were involved and 
things started to happen. 

The police set a trap and baited it with a 
marked copper bus bar. The trap was 
sprung and the thief and his female accom-

had a happy ending, but 
it could have been much different. 

What if Bob, his assistant or one of our 
engineers had arrived at the site when the 
armed copper thief was engaged in his evil 
work? Would he have shot more than the 
light if someone surprised him? Who’s to say? 

The fact that copper thieves are coming 
armed certainly changes the landscape, and 
it changes the way we have to approach our 
site security. 

EXTREME SOLUTIONS 
There are two sides to the crime preven¬ 

tion coin: deterrence and detection. 
Deterrence comes in the form of fences, 

lights, visible cameras and warning signs. 
Detection involves alarm systems, motion 
sensors, sirens and (not necessarily visible) 
cameras. 

The problem with broadcast tower sites 
is that they are usually remotely located. A 
determined, well-equipped thief will come 
to the site with everything he needs to 
defeat the deterrence measures in place 
quickly, and he uses the remote location to 
his advantage, secure in the knowledge that 
police response time will be relatively long. 

This is exactly what happened in the 
Birmingham case. The deterrence measures 
were defeated with a pair of bolt cutters. 
The detection measures were not a factor 
because of the long response time; in one 
security camera picture, a Birmingham 
police car is shown arriving at the site a full 
half-hour after the thief and his accomplice 
left. Had the mayor himself not taken a per¬ 
sonal interest in this case and forced it from 
a file drawer to the chief’s desk, the thefts 
would still be going on today. 

So what are we to do in all the places 
where the mayor and police chief aren’t 
involved? How do we protect our copper? 
What’s to stop a copper thief from coming 
with a Sawzali and hacking out 50 feet of 
our main, aux and STL transmission lines, 
putting us off the air for days or longer? 

There are no easy answers. We’re going 
to have to get creative. 

One of our chief engineers suggested 
that we tie a 160 decibel outdoor siren into 
the perimeter alarm system, hang it some 
distance up the tower and armor it and its 
connecting cable. That’s a good idea, and it 
may be effective. Not many people would 
want to work in an area of eardrum-ruptur¬ 
ing sound pressure for very long. 

SEE THEFT, PAGE 28 
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A suspect in the case of the mysterious shifting parameters. 

Theft 
CONTINUED FROM PAGE 26 

We could also install some powerful 
strobe lights that would disrupt vision. 
Video surveillance is a must (we are equip¬ 
ping most if not all our sites with multi¬ 
camera, high-resolution, visible/infrared 
video systems), as are fiber-optic based 
perimeter alarm systems. 

These measures are sure to irritate 
nearby neighbors, and will all this put a 
stop to the theft? I doubt it. It will help, but 
the determined and experienced copper 
thief will still make off with the goods. 

With that certain knowledge, we also are 
preparing for the eventuality that our trans¬ 
mission lines will be cut. We’re stockpiling 
some transmission line segments, connec¬ 
tors and hardware we can use to get back 
on the air quickly if the worst happens. 
And yes, those items will be stored off-site. 

Somehow, dealing with this frustrating 
issue makes me long for the days when my 
biggest site security issue was crazy para¬ 
chutists jumping off the tower. At least they 
didn’t usually damage anything. 

DIG IT UP 
While we’re on the subject of towers, 

when is the last time you looked at the 
anchor steel below the surface? 

I’m not just talking about looking at it 
down a few feet, but all the way to the con¬ 
crete. My guess is that most engineers have 
never had their anchor steel checked. 

That was certainly the case back in early 
December in Joliet, 111. Non-comm station 
WJCH(FM) lost the top 200 feet of its 460 
foot tower in an ice storm. 

What failed? You guessed it — the steel in 
one of the guy anchors, way down deep, just 
above the concrete “dead-man.” Acidic soil 
had eroded the steel down to the size of a 

No. 2 pencil. When the tower got loaded 
with ice and hit with a little wind, something 
had to give and it was the anchor steel. 

If you have low-pH soil at your tower 
site, I think it wise to take a look at your 
anchor steel every few years. 

Another thing that can contribute to ero¬ 
sion of anchor steel is nearby items with 
cathodic protection. 

At one of our Chicago tower sites, a refin¬ 
ery pipeline runs along an easement that 
passes within a few feet of one of the 
anchors. This pipeline employs cathodic 
protection to prevent corrosion. The very 
cathodic action that protects the pipeline 
will leach material off nearby metallic objects 
in the soil, and because on a non-insulated 
tower all the anchors are to some degree 

electrically connected together, this has the 
potential to erode the steel in all the anchors. 

How do you protect against this 
cathodic action? The simplest way is to 
electrically bond the nearest anchor to the 
cathodically-protected item. A second 
choice would be to employ a separate 
cathodic protection system for the tower 
and its anchors. 

What did we do? We took option “C” 
and encased the anchor steel in concrete all 
the way to the surface. 

Anchor steel is mostly out of sight, so it 
tends to be out of mind. If there is any 
doubt (and maybe even if there isn’t), dig it 
up and take a peek. 

DRIFTING PARAMETERS 
One evening back in December, I was 

chatting on a local 440 MHz ham repeater 
that is frequented by broadcast engineers. 
The chief engineer for a local AM station 
was on there, talking with us about an 
interesting but frustrating problem he was 
having with his four-tower inline array. 

The phase of one of the towers was shift¬ 
ing by a couple of degrees periodically. The 
phase shift was occurring without apparent 
rhyme or reason, and was seemingly unre¬ 
lated to temperature, precipitation or other 
environmental factors. 

The problem had evidently been there for 
some time, as the former CE of that station 
chimed in with the news that he, too, had 
dealt with it without locating the source. 

As we hashed over the potential causes, I 
was reminded of a similar problem 1 faced 
12 years ago. We had just completed con¬ 
struction of a four-tower 50 kW array near 
Denver International Airport. The parame¬ 
ters for the night pattern would shift peri¬ 
odically. As we were in the middle of the 
pattern tune-up, I chased the shifting 
parameters with phasor controls. As 1 did, 
the field strength at the tune points was all 
over the map. 

Then I made an interesting discovery. 
Another engineer was installing STL equip¬ 
ment in the rack, a QEI CAT-Link. When 
he plugged the CAT-Link in to the 
Wiremold strip in the rack, Tower 4’s 
parameters shifted. 

I yelled at him to unplug the unit, and 
the parameters shifted back. We pulled the 
CAT-Link out of the rack and plugged it 
into another outlet. This time it had no 
effect on the antenna parameters. We put 
the unit back in the rack and plugged it 
into another outlet with an extension cord. 

MARKETPLACE 

Pentadyne Systems Eliminate 
Dead Air, Lost Listeners 

Storms, wind, fires and an aging utility 
grid compromise incoming power to 
broadcast facilities. UPSs with lead acid 
batteries have been the general solution to 
power protection. 

However, Pentadyne Power Corp, says 
broadcast engineers have had to contend 
with difficulties of batteries including high 
maintenance, health and safety issues, 
space requirements, frequent replacement 
costs and expensive cooling needs. 

Pentadyne says its flywheel energy stor¬ 
age technology has been proven as a cost¬ 
cutting reliability enhancement and that 
its flywheel reduces UPS costs dramati¬ 
cally while improving system reliability 
compared to battery-based systems. 

Pentadyne states that its flywheels use 
90 percent less power than other fly¬ 
wheel systems. With half the footprint of 

VRLA batteries and a quarter the weight, 
the flywheel system serves as a quiet, 
low-maintenance, space-saving alterna¬ 
tive to service-intensive batteries for UPS 
systems. 

VSSK
Flywheel 

Its kinetic battery is a DC flywheel 
power system compatible with the UPS 
systems of most major manufacturers. It is 
an electro-mechanical device that stores 
kinetic energy in a rotating mass with the 
capability to convert it back into electrical 
energy when backup power is needed to 
support critical loads. 

The company says its flywheel system 
can handle the high inrush current from 
crowbar effects, which can kill lead-acid 
batteries quickly. 

For more information, contact Pentadyne 
at (818) 350-0370 or visit www.pentadyne. 
com/site/your-business/broadcast.html. 

Some outlets would produce the shift, 
some would not. 

I tried plugging the antenna monitor 
into different outlets. No parameter shift. 
This was nuts! Keep in mind that the 
parameter shift was just affecting one tower. 

What do you think the problem was? If 
you figured it out with the information so 
far provided, you’re a genius (or a good 
guesser). 

Next, 1 took the plug-in RF ammeter out 
to the tower. While watching the meter, I 
had someone plug the CAT-Link in and 
out, confirming the parameter shift on the 
antenna monitor. The antenna current did 
not change. Aha! A clue. 

Then on a whim, 1 disconnected the 
green electrical safety ground wire in the 
ATU. This wire was brought all the way back 
to the electrical panel, some 1,400 feet away 
in the transmitter building. With the wire 
disconnected, the antenna monitor showed a 
huge shift in that tower’s parameters. 

My next step was to connect the TDR 
(time-domain reflectometer) to the sample 
line and see if there was some sort of issue 
there. It showed 1,400 feet of good line ter¬ 
minated in an open circuit, just as it should 
be (I had disconnected the sample line at 
the ATU). Curiouser and curiouser. 

Finally, out of altitude, airspeed and 
ideas, I used an ohmmeter and at the ATU 
checked for continuity between the outside 
of the sample line connector and the green 
safety ground wire. Open. 

Open? That didn’t make any sense. The 
sample line was grounded to the antenna 
monitor in the rack in the transmitter 
room, which was electrically connected to 
the panel through the conduit. The green 
safety wire was connected to the ground 
bus in the panel, which was electrically 
connected to the panel. And the TDR 
showed a good sample line all the way out. 

FIGURED IT OUT YET? 
Not knowing what else to do, I cut the 

heat shrink and weatherproofing away from 
the connector on the 3/8 inch Heliax sam¬ 
ple line, intending to take the connector off 
and see if somehow the collet had lost its 
electrical bond to the line’s outer conductor. 

But I didn’t have to go that far. As soon 
as I peeled the heat shrink away, I could see 
white foam dielectric. 

When someone installed the connector, 
that someone used the tubing cutter to 
score the jacket — not a bad thing to do, 
unless the cutter was set too deep. In this 
case, it scored but did not quite cut 
through the copper outer conductor. As 
workers at the tower base moved the line 
around while raking the rock covering the 
ground screen into place, the outer conduc¬ 
tor broke on that score line. That resulted 
in an open circuit in the ground connection 
on the sample line at the ATU. 

Somehow, the sample was getting its 
ground reference through the AC safety 
ground connection to the ATU! As the CAT-
Link was plugged in and unplugged, some¬ 
how there must have been some imbalance 
that produced a small current on the rack 
safety ground, very likely an RF current. 
That affected the sample for Tower 4. 

1 still haven’t heard whether the problem 
with the local AM station’s parameter shift 
has been solved. Because none of the other 
tower parameters are affected, the problem 
is most certainly a sample problem and not 
a real operating parameter shift. 

Something tells me that to find it, the CE 
and his crew will have to look beyond the 
usual. You just never know. 

Cris Alexander is director of engineering, 
Crawford Broadcasting Co., Denver ■ 
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READER'S FORUM 

IF THEY COME, SOMEONE 
WILL BUILD IT 

Guy, I wanted to respond to your com¬ 
ments you made after my initial brief sum¬ 
mary on Internet radio (RW Online, Nov. 
26, 2007). 

I completely agree with you on almost 
all points, but you really need to gain some 
hands-on experience with some of the tools 
available; you might be quite surprised. 

For example, you are absolutely correct 
that the average person doesn’t want to 
fumble with complicated installations, 
hookups of various equipment, navigating 
complicated menus or pressing tons of but¬ 
tons just to perform a simple task; also the 
average Joe doesn't care about how this 
stuff works, so long as it does. 

Right now, these custom “infotainment” 
systems are primarily in the hands of a 
small niche market, consisting of mainly 
techheads and software gurus. 

However, these individuals have put their 
heads together to come up with solutions to 
some of the problems you pointed out. 

Yes, currently, it is fairly complicated to 
initially build/setup an infotainment system 
to pick up streaming audio and have all the 
other bells and whistles that off-the-shelf 
systems, or vehicle OEM systems, do. 
However, once the initial setup is done, 
tuning in to your favorite stations can take 
as few as a couple finger presses on the 
touchscreen. 

Supply and Demand 
Also, with PC motherboards that provide 

options for PCMCIA cards, you can have a 
custom system complete with aircard inte¬ 
grated into the system, set up to connect to 
the Internet when powered on and never 
have a need to hook up your cellphone at 
all, or any other complicated equipment. 

Although because of cost and conven¬ 
ience, 1 am sure most people will opt for the 
Bluetooth cellphone connection to the info¬ 
tainment system. But the point is, the system 
can be made so that it is easy, and conven¬ 

ient to access whatever content you desire. 
I also agree with your comments regard¬ 

ing the lack of bandwidth of 3G cellphone 
service to instantly support the demands of 
streaming audio should everyone decide to 
tune in simultaneously. However, demand 
dictates the supply. And like any other serv¬ 
ice in the past, not everyone jumps on the 
bandwagon simultaneously. 

Back in the mid-1990s most people were 
content with dialup. However, as the 
demand for faster connections increased, 
the ISPs obliged and started offering broad¬ 
band services. And like all new technology, 

initially the cost was high (as the aircard 
subscriptions are currently), but as the 
demand is met, the costs do come down. 

Maybe 3G is the wave of the future, 
maybe its not. But the main point here is, if 
there is a demand for a service, and a profit 
can be made providing that service, some¬ 
one will provide the supply, whether it is 
3G or a faster form of it, or WiMax, which I 
am not really familiar with. I think the 
technology is here. The only question is, 
what does the average Joe really want? 

If the demand is there it’s only a matter 
of time before two companies (let's say, 
Pioneer and Verizon Wireless) figure this 
out and get together and offer a complete 
turnkey system complete with Internet 
radio. With the current crop of “car stereos” 
that do darn near everything but make 
breakfast, it wouldn't be too difficult to 
incorporate a 3G transceiver circuit in the 

system, and offer a subscription, much in 
the same way that GM/Ford offers you a 
subscription to XM/Sirius when you pur¬ 
chase a new car. 

I don't really follow your comments on 
the wireless carriers configuring their serv¬ 
ices for “forward and store” rather than 
real-time streaming audio. 

In a “forward and store” scenario, the 
goal is to get the data from point A as 
quickly as possible to point B. The benefit 
of course is if there is a delay or some pack¬ 
ets have to be resent, as the content isn’t 
real-time, there will be no pauses or skips 

when the content is finally played back. But 
you are still transferring massive amounts 
of data; you’re transferring as much data as 
you possibly can and as quickly as you can 
from one point to another. 

With streaming audio, you “trickle” data 
from point A to point B. With today’s higher 
quality high compression codecs, very good 
quality audio can be had with as little as 48 
kbps. If 1 am not mistaken, this bit rate is on 
par with HD Radio bit rates, so the end 
product quality should be very similar. 

Although streaming audio does have the 
disadvantage that momentary loss of network 
connectivity or packet loss can cause inter¬ 
ruption in playback, with the right buffer set¬ 
tings in your player, you can configure your 
software to minimize those effects for all but 
the longest network outages. 

Streaming Transfer 
In both “store and forward” and real¬ 

time streaming, you’re transferring a large 
amount of data from point A to point B. 
The difference, however, is that in store and 
forward you’re transferring a large amount 
of data in a short time using the maximum 
bandwidth available; in a streaming sce¬ 
nario, you’re transferring a large amount of 
data, but you’re only using the minimum 
bandwidth required for the encoded 
bitrate, and evenly distributing it over a 
long period of time. 

Finally, I wanted to address your com¬ 
ment of hoping when these systems do 
arrive they “don’t use Windows.” 

You didn’t really elaborate on that com¬ 
ment, so 1 don’t know what you were infer¬ 
ring, but — and let me make myself 
perfectly clear here — Microsoft is not one 
of my favorite companies, and I am rapidly 
becoming a proponent of the open source 
model of software. But I have to give credit 
where credit is due. Windows 2000 and XP 
have been some of the best, most stable 
Windows platforms. 

As far as the OS goes in an “infotain¬ 
ment” system, you can use whatever you 
like. 1 do believe Windows is probably the 
most popular platform, but there are Linux 
distributions in development right now that 
are being designed specifically for infotain¬ 
ment systems. 

When it comes to actual use of the sys-

WHO'S BUYING WHAT 

PSI Settles In on War Eagle Mountain 

CSN chose a four-bay, vertically 
polarized array using the PSIFLV-4A. 

CSN International is using Propa¬ 
gation Systems equipment for a new 
facility on War Eagle Mountain in 
Idaho, KAWS(FM). 

Calvary Chapel of Twin Falls is 
home to two radio networks, CSN 
International and the Effect; the for¬ 
mer broadcasts Bible teaching and 
praise/worship music; the latter plays 
Christian rock music. 

Calvary Chapel has constructed a 
new station approximately 40 miles 
south of Boise on War Eagle 
Mountain. 

“The 8,000 foot site sees its share 
of rugged winter weather,” said Kelly 
Carlson, director of engineering for 
CSN International. Carlson said 
extreme cold and high winds, cou¬ 
pled with snow and ice, are the norm six 
months of the year so the durability of the 
antenna was important. “The site is only 
accessible via helicopter or snow cat” dur¬ 
ing those times. 

CSN chose a four-bay, vertically polar¬ 
ized array using the PS1FLV-4A. The 

antenna was to be mounted to a Rohn 
SSV tower that varied in width and taper. 
PSI designed and supplied the mounting 
hardware with the antenna. 

For more information, including pricing, 
contact Propagation Systems Inc. at (814) 
472-5540 or visit www.psibroadcast.com. 

I guess to sum up this long novel, no one 

knows what the future holds, but we do have 

the technology now to start rolling out 

mobile Internet radio in the car. 

— Alan Smith 

tern, the OS is irrelevant. In both cases, the 
systems run a piece of software called a 
“front end” that is the main navigation 
point for all features of the system. The 
actual OS itself is hidden away, and is not 
accessible (unless you make it so) by the 
end user. Gone are the desktop, task bar, 
start menu, etc. 

I guess to sum up this long novel, no 
one knows what the future holds, but we 
do have the technology now to start rolling 
out mobile Internet radio in the car. As you 
said, there isn’t enough bandwidth to sus¬ 
tain a massive influx of customers, but as 
the demands increase so will the supply if 
there is a dollar to be made from it. It all 
comes down to what the average consumer 
really wants. 

As the saying goes, “If you build it, they 
will come,” but 1 think in this case it’s more 
along the lines of “If they come, they will 
build it.” 

Alan Smith 
Memphis 

Guy Wire replies: 

There is no question that a lot of 
momentum is building to supply and 
enable Internet access and streaming audio 
services into the dashbaords of new cars in 
the near future. The recent tests by 
TheRadio.com in South Carolina with the 
Ford Sync are impressive. They herald an 
exciting future for wireless Internet radio 
and as you say, if they come (and enough 
are willing to pay for it), they will build it. 

Such capability, however, will be offered 
as an option with a price tag and monthly 
fee for the service provider just like satellite 
radio. Early adopters and techies will 
undoubtedly jump right in. 

But just as we have seen with satellite 
radio, the rollout enthusiasm and growth 
rates will level off. What percentage of the 
mass audience will buy in and stay with it 
is unknown. Certainly a successful business 
model should be forged that will sustain 
dashboard Internet services better than 
satellite radio has been able to achieve. 

Free and ubiquitous radio service in the 
car has been almost a birthright for more 
than three generations now. About 45 per¬ 
cent of streaming audio consumption is now 
provided by the Web streams of existing 
radio services, and that figure is growing. 

If traditional terrestrial radio stays 
focused on providing valuable and com¬ 
pelling local service on both their legacy 
AM/FM channels and via their Web streams, 
we will likely be the major supplier of 
Internet radio content used in the car. 

Whether cellphone companies with 3G 
and 4G connectivity or the deployment of a 
national WiMax system will be the infra¬ 
structure used by mobile streaming audio 
services to reach the masses in the future is 
unknown. There are still a lot of technical 
challenges to be resolved before such a 
service will be able to prove itself as a reli¬ 
able and widely available mass delivery sys¬ 
tem comparable to over the air radio. 

I’m still convinced we’re not going to 
know for sure for quite a while. Just as 
satellite provides another option for mobile 
consumers, so will Internet radio; but it 
will come at a price. Don't count free AM 
and FM radio down and out anytime soon. 

Visit radioworld.com to read more Guy 
Wire including letters to Guy’s mail bag. ■ 
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Radio 
Pure Digital. Clear Radia 

The Best Just Got Better 

BELAR FMHD-1 
With our new software update release now does even more including: 

• ANALOG READINGS of Total, Pilot, Left, Right, L+R and L-R Modulation. 

• VARIABLE ANALOG COMPOSITE FILTER BW for improved Analog readings in the presence of HD 

• ANALOG / DIGITAL AUDIO POLARITY CHECKING with real-time on screen indicator 

• REMOTE ACCESS with integrated LAN/WAN Ethernet connection and Wizard for Windows software 

• EASY POWER MEASURMENTS with Drop Down Windows on the Spectrum Analyzer Screen. 
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Belar Electronics Laboratory, Inc. P.O. Box 76 Devon, Pa 19333 U.S.A. 
(610) 687-5550- E-mail: sales@belar.com - Website: www.belar.com 

Longley-Rice 
Coverage Around 
Lake Michigan 

Do you know where your 
signal goes ? (we do!) 

» Run AM-Pro™ 2 to perform 
AM skywave and groundwave 
allocation studies, interference 
analysis, and coverage mapping. 

• Use Microwave Pro to find avail¬ 
able STL and Microwave frequen¬ 
cies, plot paths, and analyze link 
budget systems. 

COMMUNICATIONS^ 
R.F. Communications Software 
and Engineering Consulting 

Probe™3 
So, why is it that listeners can't pull In your FM 
station? With V-Soft's Probe 3 coverage mapping 
software you can find out where your signal goes. 
Probe 3 uses a unique geographic mapping engine 
which combines the best polygon mapping graphics 
available with precision coordinate information and 
map projections. This program produces stunning FM, 
TV, and general communications coverage maps that 
rival even the best of the atlas makers. With Probe 3's 
“What you see, is what you get” interface, signal 
values can be examined down to street level, and the 
resulting maps can even include street names. There 
is no doubt, Probe 3 is the ultimate computer tool for 
predicting radio propagation for the 20 MHz to 20 GHz 
frequency range. 

Probe 3 features numerous propagation models 
including IBOC, Longley-Rice, Standard FCC, Line of 
Sight, ITU-R P. 1546-1, and more. TIREM methodology 
is also available. Choose from single or multiple 
station coverage studies, incoming or outgoing inter¬ 
ference studies, D/U ratio studies, among others. For 
interference studies, Probe 3 will automatically iden¬ 
tify stations that cause interference to your station. 
Probe 3 can use any V-Soft terrain from the 3 arc-

Q Use FMCommander™ to study 
FM allocations using spacings and 
contour-to-contour protections. 

« Run Terrain-3D™ to plot Longley-
Rice and FCC station coverage, and 
STL paths over 3D terrain. 

second SRTM shuttle terrain to the 30 meter National 
Elevation Dataset. 

The Leader in Broadcast Engineering Software! 

www.v-soft.com • 1-800-743-3684 • info@v-soft.com 
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3E3M 
RAM Broadcast Systems 

www. ramsyscom .com 
800.779.7575 
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* builds studios for most of North 
America's major networks, group 

stations, and news organizations. Ram 
offers comprehensive studio design, fabrication, 

and custom furniture. Put Ram's 
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ADS GET POSTED THE NEXT BUSINESS DAY AND WILL RUN FOR A FULL TWO WEEKS! 

COMBINE THIS WITH AN AD IN OUR RADIO WORLD NEWSPAPER 
EMPLOYMENT SECTION AND REALLY COVER THE BROADCAST INDUSTRY AND THEN SOME! 

www.radiow^rld.com 
Call Claudia Van Veen for all the details at 

703-852-46 11 
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nAbshow 
Where Content Comes to Life ” 

Welcome to the place where creativity originates, inspiration comes alive and 
dreams become reality. 

If you create, manage, finance, distribute or deliver content today then you’re part of the ever 
expanding and evolving Broader-casting" industry. Whatever your role, you need to stay abreast 
of the latest technology trends like 3D, IPTV, mobile video and social media. Attend the NAB Show 
this year and you’ll see why it’s THE world’s marketplace for product introduction and the single 
greatest gathering of content professionals. In fact, it’s the most comprehensive display of digital 
communications technologies — more than twice as large as any comparable event — and that 
equals more value. More tools. More techniques. More connections. 

Invest in your future and be a part of a global forum unlike any other. Join more than 110,000 
professionals from 163 countries who make the NAB Show an integral part of their business 
strategy and career planning every year. 

Content comes alive at the NAB Show —and so does your future. Register today! 

Be our guest at the NAB Show. Use code 
A520 to register for your FREE NAB Show Exhibits 
Pass at www.nabshow.com/free 

_■ j 

Conferences: April 11-17,2008 
Exhibits: April 14-17,2008 
Las Vegas Convention Center • Las Vegas 

www.nabshow.com 

Selected by the U.S. Department of Commerce as the most significant industry event in which to participate in any 
hemisphere. Visit www.nabshow.com/international to learn more. 



INSIDE AUDIO 
by Dave Moulton 

Loudness Management Tough, But You Can Do It 
Measuring a Subjective Attribute Like Loudness Is 

Difficult; SPL Measurement Helps Solve the Problem 

I’d like to look a little more deeply into the principles of audio monitoring. This complex topic is multifaceted and 
confusing, but one of the primary and most important 

elements, audio level, appears to be itself quite simple. It has 
to do with the level, related to loudness, of an acoustic 
audio signal. What could be simpler, or more basic? 

ON THE LEVEL 
Sound Pressure Level is the actual physical magnitude of 

pressure variation in the air within our audible range of fre¬ 
quencies. It is usually expressed in decibels, referenced to 
2/10,OOOth of one millionth of atmospheric pressure, 
which is approximately the “threshold” of human hearing. 

The perceived subjective impression of any given sound 
pressure level would be its loudness. Humans hear the range 
of levels from zero decibels sound pressure level — 
extremely soft — to 120 decibels sound pressure level — 
uncomfortably loud — without significant pain or risk of 
injury (a discussion of that will require at least an entire arti¬ 
cle, maybe a dozen). 

HOW TO MEASURE SPL 
Measuring loudness, a subjective attribute, is really hard, in 

fact almost impossible. So, instead, we try to measure a physi¬ 
cal quantity, sound pressure, which we use to stand in for 
loudness. We do this with a calibrated microphone attached to 
a level meter; we call the whole contraption an “SPL Meter.” 

Sounds simple, right? Well, there are some devils in 
them details. 

You can buy a cheap SPL meter from RadioShack. I 
would recommend one, if you don’t have something like it 
or better already. 

Such meters measure the sound pressure at a point in 
space (where the microphone capsule is) over a given period 
of time. Cheap meters can’t measure low levels or very, very 
loud levels. The RadioShack meter will measure, if memory 
serves, between 50 and 130 dB SPL, subject to some other 
limits. A really good meter (expensive, of course), will meas¬ 
ure from about 15 to 160 dB SPL, with much more flexibility. 

AVERAGED OVER TIME 
The most important constraint to such measurements has 

to do with the time period over which we measure SPL. 
Sound pressure varies widely and rapidly. If we measure over 
a very short period, say l/1000th of a second, the meter 
reading will always be a blur. Further, that blur may not cor¬ 
relate well at all with our subjective impression of loudness. 

So, we use several different time-averaging schemes, 
including Fast (the average over 3/10ths of a second), Slow 
(the average over a second) and Leq (the power average 
over the period of measurement — this is only available on 
more expensive “integrating” meters). 

The Fast setting correlates moderately well with how 
humans perceive loudness. The Slow setting allows us to eas¬ 
ily see what the ongoing average SPL is, because the meter 
movement appears to be damped by molasses. The Leq level 
is a single number that stabilizes as the measurement period 
grows longer. It is used for noise pollution measurements. 

‘WEIGHTING’ CURVES 
Meanwhile, we use some “weighting” curves to fiddle 

with the parts of the spectrum we’re measuring. The usual 
curves are known as A, B and C weighting curves, and they 
represent equalization curves that are applied to the micro¬ 
phone’s output prior to measuring the level. The history 
and reasoning behind these curves is complex and not 
always reassuring. Suffice it to generalize that A-weighting 
throws out the bottom four octaves, B-weighting throws 
out the bottom two octaves and C-weighting doesn’t do 
much at all (we usually call it “broadband”). 

See Fig. 1. A-weighting is suitable for low-level measure¬ 
ments (less than 60 dB, perhaps), and is used for most 
noise pollution measurements. It also is appropriate for 
measurements of speech level. It is often abused badly 
when making high-level measurements. It discounts low 
frequencies that can be troubling, dangerous and perhaps 
toxic at high levels, and yields readings 6-15 dB lower than 
broadband SPL. Confusing A-weighted and C-weighted lev¬ 
els is equivalent to failing to distinguish between 
Fahrenheit and Centigrade when measuring temperature. 

For most of our work, C-weighting and Fast detection 
times are most appropriate. However, it is worth asking 
what level is appropriate for listening during production 
work? I suggest, after a lot of study, that 0 VU (and/or -14 
dB FS) average or RMS (not peak, not Fast) level of a pink 
noise signal should yield 85 dBC Slow at the listening posi¬ 
tion for each loudspeaker by itself. 

This bedrock chunk of level management is probably the 
single most important part of audio monitoring. Until we 
get control of it, we simply can’t do reliable and consistent 
work, in my experience. 

THE TAO OF LEVEL 
Loudness, both absolute and relative, has very specific 

emotional meanings and attributes. 
Interestingly, these are anchored physically by our expec¬ 

tations for the level of speech (about 65-70 dB SPL with 
Fast detection, either A or C weighting), which is how and 
why Dolby came up with their elegant Dialnorm protocol. 

If we change the level, we change the emotional intensity 
SEE SPL, PAGE 35 

GORMAN REDLICH 

digital Antenna Monitor — 2 tower 
V/ce $3200 aMitonal towers $200 each 

The Model CMR is a state of the art instrument of unequalled 
accuracy and stability. With typical modulation, the CMR's true 
ratio readout is a factor of 10 more stable than instruments 
that measure normalized amplitude. 

• True Ratio reading. Non-Reference and Reference ampli¬ 
tudes are separately measured and divided electronically 
to give an accurate digital reading. 

• Stable, accurate phase reading with automatic phase sign. 
• Amplitude or True Ratio may be selected for measurement 
with a front panel switch. 

• Dual Surge Protection. 

Gorman Redlich 
257 W. Union Street Athens, Oh 45701 

Phone: 740-593-3150 Fax: 740-592-3898 
jimg@gorman-redlich.com 
www.gorman-redlich.com 

Tl-OPTELATOR NOW AVAILABLE! 

Fiber Optic Modem Protection 
Lightning Protection that keeps on working! 

Fiber optic protection impervious to Lightning. 
It is now a recognized name brand in the RF Industry. 

For more technical information call toll free 888-471-1038, 
Ph: 727-548-5418. For pricing and sales call: Harris, 
Broadcast General Store. Broadcast works. Broadcast 

Richardson. RF Specialists, Crouse-Ki mzey. EuroExchange 
Brokers Inc.. S.C.M.S., or your local distributor. 

See our web page: www.opticshield.com It is for real! 

The Ultimate Lightning Protection! 

Claudia VanVeéJ 
52-461 ù 
inbmedia.com 

i/ertise cal 
at 703 
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ooking for a good deal? 
fou’ve come to the right place. / 
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GUY WIRE 

Guy's 2008 Predictions 
(And Surprises) 
Our Visionary Cowboy Test-Drives a Sync-Equipped 

Ford and Makes Bold Prognostications 

Your masked correspondent with 
smoking solder gun in hand begins 
his 10th year of observations and 

Radio World commentary in this, the first 
issue of RW Engineering Extra for 2008. 

Making room for a new calendar as I 
did in January prompts a look back on 
how our industry grappled with the past 
years challenges and what’s likely to occur 
moving into the new year. 

Practically all of our predictions for 
2007 a year ago became reality, but there 
were also a few new developments that 
will help sharpen the focus of how radio 
will fit into the crowded and ever-changing 
multimedia landscape. 

Let’s do a quick recap, then take a close 
look at one new product that just might 
bring significant change. 

FULL-TIME HD BECOMES LAW 
FCC adoption of HD Radio standards 

and deployment of full-time AM HD cap¬ 
tured lots of attention in early fall of last 
year. FM HD and HD2 channels grew at a 
snappy pace, but the AM HD rollout seems 
to have stagnated and remains mired in 
controversy. The anticipated wave of filed 
interference complaints did not material¬ 
ize, with the WYSL(AM) vs. WBZ(AM) 
story as the one notable exception. There 
will likely be similar challenges from other 
unlucky stations, especially rim-shooters 
that have been shoe-horned in to serve a 
larger nearby market or its suburbs. 

1 do not see this lingering interference 
controversy changing the AM HD rollout or 
its potential to effect significant improve¬ 
ment in the AM service any time soon. 

What will likely happen is the larger 
interfering stations will negotiate and buy 
off the complaints if they are convinced 
AM HD will help them long-term. The 
new rules do allow bilateral negotiations to 
resolve complaints. But look for AM HD to 
have little impact on how most AM station 
owners decide to keep their stations viable. 

1 do not expect Ibiquity, the NAB or the 

SPL 
CONTINUED FROM PAGE 34 

and character of the work. Authenticity 
depends on a Gestalt sort of authenticity that 
is largely intuitive while related to speech, but 
it needs to be carefully tended and oriented. 
And if our levels are neither stable nor con¬ 
trolled, we cannot effectively generate or 
maintain that authenticity. 

There is a psychophysical basis for this. 
Our hearing organism is not at all linear or 
consistent. Among other things, the fre¬ 
quency response of our hearing varies with 
SPL. A change of 10 dB introduces signifi¬ 
cant, even large, frequency response 
changes in our hearing. 

If we do not have tight control of the 
sound pressure levels at which we are lis¬ 
tening during production, we have no rea¬ 
sonable control of the frequency response 
of our system. Change in level equals 

FCC to change course or offer any real help 
to those stations that have lost important 
coverage. In the long run, most surviving 
stations will choose to bypass the AM HD 
hybrid mode before the benefits of all-digi¬ 
tal can be fully realized and appreciated. I 
hope I’m wrong about those predictions. 

ROLLOUT ROLLS 
INTO UNCERTAINTY 

FM HD will continue to grow with more 
“secret channel” offerings. Because most 
operational HD station owners are members 

of the HD Alliance, the supplemental HD2 
and HD3 channels will mostly be non-com-
mercial for another year, ostensibly to gain 
quicker acceptance without ad clutter. 

But the rubber will not meet the road on 
whether the added channels will be of any 
real value until more HD Radios find their 
way into the hands of consumers. Until 
they appear as standard OEM equipment in 
most new cars and not as added-cost 
options, mass acceptance of HD may not be 
a winner and the new channel offerings will 
not be a factor. 

1 am betting that before any big car com¬ 
pany will be willing to offer HD Radios as 
standard equipment in all models, major 
licensing fee concessions will have to be 
extracted from Ibiquity. That could happen 
in 2008 as Ibiquity and its broadcast part¬ 
ners become more concerned about the 
slow acceptance and long-term viability of 
HD. That should force Ibiquity to quietly 
renegotiate their fees and royalty structure. 

change in frequency response. Period. End 
of story. No exceptions. 

FUN AND PROFIT TIME 
Levels management is tough; very tough. 

But you can do it. First, establish a pink 
noise test signal with a known average level 
set at a viable production level (1 recom¬ 
mend 0 VU/-14 dB FS RMS). Then, I sug¬ 
gest you calibrate each speaker in the 
control room so that its level, playing back 
said pink noise, is 85 dBC Slow at your lis¬ 
tening position. 

Once you’ve established that, document 
the master monitor level control setting, 
and as a general practice, never change it 
except with dim or mute switches. Got it? 
Ahhh! Now we can begin. 

Thanks for listening. 
Dave Moulton writes for Radio Worlds sis¬ 

ter publication TV Technology. Complain to 
him about anything at his Web site, 
www.moultonlabs.com. ■ 

The other “ace card” Ibiquity may con¬ 
sider playing in 2008 to rescue the rollout 
is requesting the long-rumored 10 dB digi¬ 
tal power increase. That will most certainly 
improve digital reception and reliability, but 
at the expense of added noise in existing 
analog receivers. 

However, this trade-off will stoke the 
fires of controversy all over again and likely 
take several years to unwind before some 
form of compromise is achieved. 

The year 2007 did bring a number of 
new HD Radio models that perform better 
than early offerings. RF sensitivity and the 
need for external antennas for inside recep¬ 
tion is still an issue. Boston Acoustics 
abruptly discontinued the Recepter with no 
indication that an improved replacement 
version would be offered. 

The overdue battery-powered portable 
HD models are still being perfected and need 
to become a marketplace product this year. 
Ditto for models that store content and 
replay on demand, i.e. Radio TiVo. Hopefully 

the Sony, and other new entries into the HD 
receiver space with Apple’s i-Tagging innova¬ 
tion, will help jump start HD Radio sales. 

AND THE WINNERS ARE ... 
As predicted, the FCC did move forward 

last year with a proposed rule-making to 
expand the LPFM service. 

Despite the sticking points of opening 
up third-adjacent channels for LPFMs and 
requiring existing FMs to protect licensed 
LPFMs for any future changes, this pro¬ 
posal appears to have “fast track” backing 
and should be adopted in 2008. 

Another long-overdue FCC proposal 
launched last year that offers some AM 
improvement will allow AM stations the 
right to license FM translators. Some see this 
as a token offset for the coverage damage 
done by AM HD. For smaller markets and 
especially daytimers, this will be welcome 
relief. In some cases, it may even allow the 
AM license to be retired and the translator 
converted to a minimum power Class A FM. 

A 2007 prediction we nailed spot-on is 
the proposed revamping of EAS. Adding a 
new 700 MHz communications band for 
interconnected emergency agencies as well 
as adopting the use of CAP, the Common 
Alerting Protocol, promises to bring us a 
much-improved system. All the players 
finally got together and hammered out a 
very good proposal, but it needs additional 
industry input and support. 

MEL MAKES HIS MOVE 
Everyone saw the possible merger of 

satellite operators looming. Almost on cue, 
Mel Karmazin launched his effort last 
spring to merge XM with Sirius to give both 
a better chance of long-term survival. 

As I write, decisions from the Justice 
Department and the FCC have still not 
been announced. Despite the original intent 
and force of existing SDARS rules, plus all 
the antitrust and government-sanctioned 
monopoly counter arguments, Mel is likely 
to win this one. But there will be restric-

I am betting that before any big car company will 

be willing to offer HD radios as standard 

equipment, major licensing fee concessions 

will have to be extracted from Ibiquity. 

tions to appease the opponents. 
Ibiquity is taking its shot, wanting 

mandatory inclusion of HD in all new satel¬ 
lite radios. Satellite not only faces a huge 
debt problem but also the challenge of even 
more competition from burgeoning mobile 
multimedia and wireless internet streaming 
technologies. 

Satellite radio faces more pressure from 
wireless Internet than terrestrial radio 
because of the added burden of having to 
charge subscriber fees. It also has less lever¬ 
age making real money with paid advertis¬ 
ing since its cume totals are so tiny 
compared to national radio networks and 
large group-owned operators. 

As wireless and mobile Internet use 
ramps up, both services will have to focus 
more heavily on streaming and Web site-
delivered products. Both will add more 
video content attracting the younger demos 
to ensure a place in the Web-dominated 
multimedia future. Indeed, Karmazin 
appears to be planning on transitioning 
Sirius to video-only content if his merger 
plans are approved. 

The new Arbitran PPM world coupled 
with the precise metrics of Internet connec¬ 
tivity will give advertisers most all the feed¬ 
back they’ve wanted about who is listening 
and when. As my old sparring partner Skip 
Pizzi says, these new tools will “replace the 
magnifying glass with an electron micro¬ 
scope” for media consumption measurement. 

All services will have to adjust, but I’m 
predicting radio with its long legacy of stay¬ 
ing nimble in the face of change and new 
threats, will do just fine. Over time, broad¬ 
casters will have to readjust ad rates as 
more listeners are delivered via the Internet 
while those using traditional AM/FM recep¬ 
tion will no doubt slowly decrease. 

WIRELESS IP RADIO 
HERE AND NOW 

One important prediction we made last 
year that is now gaining traction is the 
emergence of wireless IP radio. 

There is no demand for wired IP radios, 
but the ability to listen to wireless Internet 
audio streaming via cellphones both in and 
out of the car is pushing this development. 
Guy Wire reader Alan Smith and 1 recently 
engaged in some give and take in our 
online Mailbag on how relatively easy it 
now is to listen to Internet radio via a cell¬ 
phone or a laptop PC in the car. 

Radio engineers and geeks are easily 
impressed with how well G3 cellphones 
and wireless Internet-equipped laptops are 
making this possible in well-served urban 

SEE PREDICTIONS. PAGE 37 
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One Stop Shopping for all ÿour Technical Broadcast Engineering Needs! 

The Coverage Map Store 
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• AM Allocations 
• Contour Protection 
• Coverage 
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areas. Consumers, of course, need this 
capability to be made available in a much 
easier and low-effort format. 

Microsoft and Ford saw this coming sev¬ 
eral years ago: the need to fully merge all 
multimedia services into cars. They teamed 
up to produce Sync, a cool new product 
unveiled at the 2007 CES. Sync is now 
available as an option in most 2008 Ford, 
Lincoln and Mercury model cars. 

I test drove a Sync-equipped Ford Focus 
over the Christmas holidays and it felt like 
the future. 

SYNC UP WITH THE FUTURE 
Sync as an option is really more about 

integrating iPods, MP3 players and cell¬ 
phones into the built-in audio and control 
centers of automobiles using speech recogni¬ 
tion and hands-free ergonomics. Bring any 
version of cellphone or player you have and 
simply connect via USB port and Bluetooth. 

The universal combo AM/FM/CD unit 
driving a multiple-speaker sound system in 
cars is now yesteryears product. Responding 
to consumer demands to be able to easily 
use their music players and cellphones with 
the car’s integrated sound now seems a no-
brainer, just like the innovative placing of 
drink holders in cars 30 years ago. 

Many regard Sync as a paradigm-chang¬ 
ing product that does not bode well for 
radio. The salesman devoted most of my 
demo time hyping the voice-activated cell¬ 
phone and one-button responder features 
... and showing me how the built-in com¬ 
puter copied and served up any of my iPod 
songs on a simple voice command. All 
audio plays through the impressive pseudo¬ 
surround sound speaker system. 

He did point out at the end of the demo 
that I could stream any Internet audio from 
my Verizon cellphone through the system. 
When 1 asked about trying out the built-in 
AM/FM radio, he seemed dismissively 
smug, pointing out there was nothing new 
there and that all cars had those. 

This demo unit did not have HD capa¬ 
bility, but the sales manager assured me it 
will be available soon as an additional cost 
option. That seemed like a pyrrhic victory 
for HD at best. 

How the Internet gets into cars is still a 

Imagination_ 
CONTINUED FROM PAGE 38 

audio because less imagination is required 
when multiple senses are stimulated. The 
programming on those technologies spoon¬ 
feeds us with a sensory “conclusion.” We are 
not asked to supply imagery, because every¬ 
thing is already complete. We are passive 
receivers, not active participants. 

Imagination engages; imagination is an 
active process; imagination is compelling. 
Sound leverages, challenges and expands 
our unique human ability to imagine. 

Well-trained sound engineers believe that 
they understand sound; successful radio pro¬ 
gram directors believe that they understand 
listening. After 40 years in the audio, 
acoustics and broadcast industry, 1 too 
thought I was well educated on the essence of 
my craft. But 1 had only scratched the surface. 

Sound and listening are far more than 
the physical details of sound waves. We 
think of sound as the means for under¬ 
standing language and enjoying music, but 
more importantly, sound connects us to 
dynamic events and provides us with social 

work in progress. Various cellphone com¬ 
panies are accelerating their efforts to be 
that primary delivery method. Buying 
unlimited Internet access for an existing 
cellphone account for about $60 a month is 
certainly the easiest way to tap into mobile 
connectivity in most markets. 

Last year, 1 had predicted that commu¬ 
nity WiFi and WiMax projects designed to 
cover large areas with tax-subsidized 
Internet would become an option, but they 
don’t seem to be getting anywhere. To date, 
there is little talk about the FCC creating a 
national band for WiMax services. 

In Philadelphia, where Earthlink was 
contracted to deploy a city-wide WiFi sys¬ 
tem, the technical performance of the net¬ 
work had problems and there was 
discussion of not completing the build-out 
due to the lack of interest and escalating 
costs. Some of the new wireless Internet 
services actually prohibit streaming for now. 

1 expect to see WiMax begin to roll out 
in earnest after the February 2009 analog 
TV shutdown but it will probably take 
longer before we see this at a level where 
mobile products for cars are in the pipeline. 

VALUABLE FEATURES 
OR GIMMICKS? 

As a $395 option, Sync appears to be a 
winner. With such a glitzy and futuristic 
play toy now available to the mass market, 
few are going to pay any attention to the 
capabilities of the integrated radio, which is 
a mere tag-along. But then I got to thinking 
how average users would respond to Sync 
and which features they would use often and 
regard as valuable for their $395 investment. 

Moving the cellphone out of a driver’s 
hand and away from his head into the inte¬ 
grated control of Sync is certainly desirable. 
Many state laws are now requiring hands-free 
cellphone use in the car anyway. Transferring 
a few thousand iPod tunes into Sync for 
instant replay via a big sound system while 
driving is also an attractive feature. 

As 1 thought about these new features a 
bit more, it strikes me that most consumers 
who heavily use their cellphone in the car 
already have hands-free adaptors or will be 
compelled to get them soon. Most who prefer 
non-stop music of their choice while driving 
have already been using their CD players or 
iPods via headphones or Bluetooth for quite 
a awhile. Plus, we are now seeing reports of 
“iPod burnout” that should slow down the 

cohesion. As a species, we evolved an audi¬ 
tory system that is deeply wired to a large 
number of brain substrates. 

Sound can soothe or agitate; sound com¬ 
municates emotional nuances. Sound is auto¬ 
matic, always entering our consciousness 
even as we sleep because we have no earlids. 

Sound provides a sense of place and 
space; sound flows around obstacles with¬ 
out respecting private property; sound con¬ 
tains information about temporal 
sequences; and sound can transport the lis¬ 
tener to imaginary worlds. 

Sound anchors us in the present, and con¬ 
tributes to our emotional and psychological 
stability. A half-century ago in England, Dr. 
Roth reported that undiagnosed hearing loss 
was the primary cause of mental illness in the 
elderly, and more recently, Dr. Zimbardo at 
Stanford University demonstrated that simu¬ 
lated deafness in normal individuals pro¬ 
duced symptoms of paranoia. 

Indeed, when we “scratch the surface” we 
find that sound is far more than audio engi¬ 
neering and wave physics. Sound sustains life. 

Dr Barry Blesser is director of engineering 
for 24-7 Systems. Geoff Steadman is the com¬ 
pany’s president. ■ 

rush for many to make iPods their primary 
music playback device in cars. 

Those who want local news, traffic 
reports, talk radio shows, local personalities 
and the like will continue to use the radio. 
Free and local radio service has been an 
American birthright for almost four genera¬ 
tions. If they live where local radio is too 
limited or unreliable and are willing to pay 
for a satellite subscription, they will use that. 

Will the speech recognition feature and 
one-button steering wheel commands in 
Sync have staying power as the preferred way 
to use the cellphone? Or will they strike 
many users as merely gimmicks? Perhaps 
others will find they may not work reliably? 
And will bringing the Internet into the car 
become a must-have feature for cars of the 
future? The two most important bidirectional 
communications resources used while driv¬ 
ing a car are already covered by GPS naviga¬ 
tion displays and the ubiquitous cellphone. 

Providing Internet audio streaming in 
the car can certainly supplement radio lis¬ 
tening but beyond that, using the Internet 
productively demands focus and attention. 
Drivers need to reserve every bit of that for 
the number one job of driving. 

There seems little doubt, however, that 
the Internet will join integrated video 
screens for watching movies as useful 
options for backseat passengers in larger 
cars and SUVs. 

TEST-DRIVING THE FUTURE 
Sync was recently tested as an Internet 

radio streaming appliance in a Ford 
Explorer by TheRadio.com in South 

Carolina. Reed Bunzel is an old radio hand 
who formed and renamed that company 
from American Media Services-Internet to 
sell and promote Internet radio streaming. 
From all accounts, the field testing was suc¬ 
cessful. He is convinced this technology 
will eventually be the primary delivery plat¬ 
form for radio. 

But it’s very early in the game to know 
how well cellphone wireless Internet will 
be able to handle many thousands of simul¬ 
taneous connections that hope to support 
reliable audio streaming in moving cars 
throughout populated areas. 

It’s likely going to take many years and 
may require G4 technology before this plat¬ 
form can rival the affordability, reliability 
and coverage capability of broadcast radio. 
And we have no clear idea if enough of the 
mass market will prefer Internet streaming 
to terrestrial and satellite-delivered radio in 
cars, and are willing to pay extra for it. 

The bottom line for options like 
Internet, satellite radio, GPS displays, 
integrated cell phones, surround sound 
systems and other multimedia devices in 
cars including Sync is that they all come 
with an acquisition cost. Many require 
separate ongoing monthly subscription 
fees. Their providers need to make such 
options affordable and easy to use for a 
large number of consumers who want 
them. If they don’t pass those tests, they 
don’t succeed. 

We’ll be watching the Sync introduction 
closely. It just might be the future. 

Guy Wire is the pseudonym of a veteran 
broadcast engineer. ■ 
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THE LAST WORD 
by Barry Blesser with Geoff Steadman 

Imagination: The Real Art of Radio 

The Golden Age of Radio in the 1940s 
and 1950s was a magical period worthy 
of nostalgia for those who are old 

enough to remember it. I am. It was a special 
period for many reasons, most of which were 
historical accidents that cannot be duplicated 
in the media environment of the 21st century. 

Why then should we take another look 
at this forgotten time? History, while con¬ 
sidered boring by many of us who suffered 
through mundane high school courses, also 
is a wonderful teacher of fundamental prin¬ 
ciples that are universal, and just as appli¬ 
cable today as they were a half-century ago. 

Radio of this period attracted some of 
the most creative artists and personalities 
because it was novel, innovative and with¬ 
out competition. But more importantly, the 
mood was that of playful creativity without 
a massive commercial bureaucracy. Rules 
and formulas had yet to be invented. 

Everything was new and there were no 
imprisoning traditions that required blind 
obedience. People were creative because they 
were inventing and having fun doing so. 

Recreating playful creativity is still possi¬ 
ble, albeit on a smaller scale. Some people 
actually still make a successful career and 
significant money by being creative — tak¬ 
ing a modest risk by deviating from the 
rigid main stream. 

So much for my soap box; now on to 
substance. 

CUE THE MOUNTAIN 
This article began at 3 a m. when I sud¬ 

denly awoke with the vivid recollection of a 
radio spot I last heard 40 years ago. That 
spot made a permanent impression because 
it contained the essence of radio: the power 
of imagination. 

For those of you who have not heard Stan 
Freberg’s 1-minute spot promoting the power 
of radio, you can listen to it on my Web site at 
www. blesser. net/downloads/RadioSpot. mp3 . In 
this spot, Freberg describes an imaginary event: 

“Alright, watch this. Okay, people, now 
when I give you the cue, I want the 700-foot 
mountain of whipped cream to roll into Lake 
Michigan, which has been drained and filled 
with hot chocolate. Then the Royal Canadian 
Air Force will fly overhead, towing a 10-ton 
maraschino cherry, which will be dropped into 

the whipped cream, to the cheering of 25,000 
extras. All right, cue the mountain.” 

This little radio theater continues with 
sound effects and the cheers of extras. You 
can hear the cherry dropping into the 
whipped cream. Even with the relatively 
primitive sound effects of the period, the 
images are compelling and funny. 

Sound effects created a vivid soundscape, 
including spatial acoustics. The listener is 
projected into Freberg’s imaginary world of 
Lake Michigan as a giant bowl of hot choco¬ 
late; he concludes with the essence of this 
media: “Radio stretches the imagination.” 

Stan Freberg is perhaps the most famous 
and still living representative of that period. 
Michael Landry and Richard Stone chroni¬ 
cled his creative life in the article, 
“Theatrics of the Mind: Stan Freberg and 
the Art of Radio,” which appeared in 
Journal of Radio Studies, May 2006. 

During his long life, Freberg has been a 
satirist, comedian, musician, lyrist, writer, 

radio and television performer, author and 
advertising man. In 1995, he was elected to 
the Radio Hall of Fame. 

There were many other creative talents 
of the era who understood the power of 
imagination. As a kid, I can remember 
being glued to the living room radio listen¬ 
ing to Humphrey Bogart and Lauren Bacall 
in the syndicated radio drama “Bold 
Venture”; Milton Cross transported me into 
the live performances at the Metropolitan 
Opera; and the sounds of the Lone Ranger 
still rattle around in my head. 

There is a long list of famous radio pro¬ 
grams and personalities, fortunately pre¬ 
served on reissued CDs. Albert Einstein said 
it clearly: “1 am enough of an artist to draw 
freely upon my imagination. Imagination is 
more important than knowledge. Knowledge 
is limited. Imagination encircles the world.” 

SWEPT AWAY 
Except for the passionate fans of the 

Golden Age of Radio, the average 21st cen¬ 

tury listener is unlikely to get swept away 
by any of these historic programs. 

However, in analyzing the period we see 
several key elements: (1) listeners were 
transported into a truly virtual world of 
people and events; and (2) listeners were 
drawn to the enthusiastic and playful cre¬ 
ativity of those who were making these 
imaginary worlds. 

From our perspective, these are the two 
elements that could rejuvenate radio 
instead of following mass culture towards 
the lowest common denominator. 

While we know there are some excep¬ 
tions, the radio announcers of commercial 
radio are “talking heads” with floating 
voices in a spaceless recording studio. 
When received, those voices are projected 
from dashboards into boring spaces of the 

Sound anchors us 

in the present, 

and contributes 

to our emotional 

and psychological 

stability. 

listeners’ automobile, which is probably 
stuck in a frustrating sea of traffic. Where is 
the imagery? There is none. 

Doctors listen to the narrative story of 
their patients. We used mini-stories in this 
article. Teachers use anecdotes to educate 
their students. Stories can be about real 
events or imaginary worlds of virtual realities. 

Radio was the first electronic media of 
virtual worlds based on sound. It follows the 
ancient traditions of orators, poets and story¬ 
tellers. Yet now that multimedia technologies 
have advanced the art of virtual world, radio 
has abandoned its groundbreaking innova¬ 
tions of the early 20th century. 

What an odd paradox. Multimedia tech¬ 
nologies are actually more limited than pure 

SEE IMAGINATION. PAGE 37 
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“I was impressed with the exceptional care given 
packaging for shipment. A few very large 
and potentially fragile components made it 
cross-country completely unscathed” 

What people are saying about Omnirax... 

“Within a short amount of time Omnirax was able 
to come up with a beautiful concept for 
our new studios.” 

“The Omnirax design makes these studios 
incredible for talent and operators on both sides 
of the console.” 

“Our furniture from you not only fit into our budget 
and timeline, it was very well constructed and looked 
beautiful. I expect to be outfitting many more 
facilities with Omnirax...” 

“I wholeheartedly recommend Omnirax P. O. Box 1792 Sausalito, CA 94966 800.332.3393 415.332.3392 FAX 415.332.2607 
to everyone. www.omnirax.com info@omnirax.com 
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Trip D-75N Console Is 3 DTE 
OUR DIGITAL D-75N is a full-featured standalone mixing console that can also be 

seamlessly integrated into the AUDIOARTS DISTRIBUTED NETWORK along with other D-75N 

consoles. Designed specifically for the broadcast industry, the D-75N is intended for on-air and 

production applications that demand a lot of function and performance. It's got all the 

features you need: four stereo program busses, dual caller Superphone module, line selector 

modules, control room and studio modules, plus additional accessory positions. 

The D-75N gives you the benefits of both standalone and networked architectures—the 
console has both independent faders for "local sources" and six networked faders capable of 

accessing designated sources and mixes throughout your system. Single CAT-5 cables connect 

all studios to your central rackroom, eliminating the need for costly multi-pair wiring between 

rooms and making installation and expansion fast and easy. 

SHARE RESOURCES and MIXES from studio-to-studio or throughout your entire facility. 
In addition to your networked consoles, you can also link up multiple IOC INPUT & OUTPUT 

Centers and further expand your Audioarts network to accommodate existing and future 
sources and format changes. 

With the AUDIOARTS D-75N and the AUDIOARTS DISTRIBUTED NETWORK there's a new easy 

way to link your studios together—and still stay within budget. Visit our website and learn 

more today! 

A U DIOARTS ENGINEERING 
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REDEFINING Digital 
Audio Processing 

our easy-access graphic interface. The M-1 Digital Mic Processor 
level in voice management. 

Would you process all these different voices 
the exact same way? Of COURSE Not! 

The new VORSIS M-1 Digital Microphone Processor is individually 
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copyright © 2007 by Wheatstone Corporation tel 252-638-7000 / www.vorsis.com 




