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Bigger, Bolder, Brighter! Harris' First HT11-1D+ Tube 

Transmitter Goes On Line 

Page 4 

Harris recently announced its HT \HD+ high-power tube transmitter, which 
not only offers cost and space advantages but allows stations to install a single 
transmitter to maintain both analog and digital broadcasts. WCOL is the first 
station to go on the air with HT \ HD+. 

The transmitter is a modified digital version of Harris' field proven HT35, a 
well-designed, well-built transmitter that has been in the field for over 20 years. 

Coupled with Harris' RTAC (real-time adaptive correction) design, this trans-
mitter is achieving higher plate efficiencies that translates to lower power bills, less 
heat, longer tube life and less stringent AC requirements to cool the room. 
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Third-generation "DAVID" FM-airchain processing gives a strong, 
competitive sound at a remarkable value. New features bring a 

a  new standard in performance. Ask for a demo at you- station. 
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DRE  
You can generate 

multiple digital stereo on 

your Existing FM 

Transmitter 

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

Receiver CO $150. ea. 
No changes required in your 
present analog transmitter. 

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

- STL for multiple station owners 
- Normal Radio programs within 
the 1 mv contour for both analog 
and digital 

POWER:-.L.414,1P 

Don't Get Zapped! 
PowerClamp surge suppressors clamp 

lightning-induced powerline transients to 

within a few volts of normal AC voltage! 

PowerClamp will pay for itself by reducing 

expensive damage to transmitter site 

equipment caused by powerline spikes 

and surges. 

Protect your transmitter and 

Stay On The Air with PowerClamp! 

DISTRIBUTED BY 

Broadcasters 
General Store 

www. b g s . cc 

-352-622-7700 

ENERGY-ONIX CONTINUES TO SELL AT LEAST ONE AM AND ONE FM 
TRANSMITTER EVERY DAY!  
Roadcaster Internet STL 
Remote Pick up 

- Portable Solid State 40 watt 

VHF/UHF Transmitter and 
receiver 

- 16 RF Channels Selectable 

- 4 Channel Audio Mixer 

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

Selling Prices: 

Transmitter - $ 1,995 
Receiver - $ 1,495 

Stereo Quality STL Link 
permits duplex operation on 
the Internet or any other 
Ethernet connection. 

Can be expanded to encode 
(3) stereo programs. 

Each terminal contains a 
LINUX based encoder and 
decoder with automatic 
adjustment to match useable 
bandwidth. 

Cost per Stereo terminal 
including hardware and 

software $3,000. 

Documentor 2 
(Audio Logger) 

365 day Audio Logger 
capable of driving 
10 monitor terminals and 
selecting pre-recorded 
programs by minute, hour, 
day and month. 

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

$1,295. 

Your Source for AM & FM Transmitters 
 ENERGY-ONIX  Phone: 888.324.6649 / 518.758.1690 Fax: 518-758-1476 

E-Mail: info@energy-onix.com www.energy-onix.com 
The Transmitter People 
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Radio Waves 
by Barry Mishkind — Editor 

Choices 
Choices can be good. That is why cars come in differ-

ent colors. That is why there are menus in restaurants. That 

is why ... well, please insert your favorite illustration here. 

Of course, you do not always get your choice. Some-
times the restaurant runs out ofyour choice. Sometimes the 
whole concept gets derailed by marital concerns. And, yes, 

there are always business considerations behind choices. 
The choice of any thinking engineer would be a digital 

broadcasting system that would bring crisp, clean audio to 
AM and FM stations without causing interference, elimi-

nate multipath, provide additional audio and data chan-
nels, be received on low-cost radios, including portables, 
and foster world peace. Or a reasonable facsimile thereof. 

Well, as of this moment, we are still waiting. Even the 

NRSC, as Charlie Morgan explains on page 8, sees the 
iBiquity IBOC system as an imperfect system with trade-offs. 

However, HD Radio is here now and manufacturers 

have been working hard to make the system perform as 

well as possible. Linear tube transmitters are now increas-
ingly available to get higher powers for low level com-
bined systems. A good example is the new Harris HT \ HD+ 

profiled by Greg Savoldi on page 4. 
There are other systems. Demonstrations of DRM and 

FMeXtra transmissions have been received with interest 
by many, especially those hoping for a system that will be 

fully compatible with the existing analog transmission 
system. (You will find Lyle Henry's initial report on 
FMeXtra on page 12.) 

It would be nice, though, to see abundant, cheap 
receivers for any and all of these systems. 

There are choices. We may or may not like the choices 
currently available. We might even feel the right choice is not 

to choose as yet. But there is ongoing effort and we need to 

learn as much about the choices as we can. - Radio Guide - 

Broadcast Software International 

503 E. 11th Avenue 

Eugene, OR 97401 USA 

Direct: 541-338-8588 

Fax: 541-338-8656 

www.bsiusa.com sales@ bsiusa.com 
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Harris' First HT\HD+ 

Tube Transmitter Goes Online 

at WOOL-FM, Columbus, OH 

by Greg Savoldi 
Regional DoE, Clear Channel Columbus 

Until this year, higher powered stations converting 
to digital had some difficult choices. Solid state was 

expensive at the needed TPO and tube transmitters had 
insufficient linearity. Now, suitable tube transmitters 
from several manufacturers are reaching the power 

levels necessary in one box. Greg Savoldi shares his 
experience with the new Harris HTIHD+. 

From studio to transmitter, engineers are always 
looking at new technologies to reduce costs and deliver 
new efficiencies. The birth of HD Radio has introduced 
an entirely new set of cost-associated challenges to the 
radio station and, although HD Radio delivers excep-
tional audio quality and new programming opportuni-
ties among other benefits, there is a financial side that 

can adversely affect the bottom line. 

THE COST FACTOR 
On the transmission side to this point, most broad-

casters have turned to solid-state technology for HD 

Radio. However, solid-state transmitters can be expen-
sive for high-power HD Radio stations. 

WCOL-FM in Columbus, Ohio, running a transmit-
ter power output of 17.5 kW, is one such station. Solid-
state technology at this power level is more costly 
because two transmitters are required to broadcast at 
this power level. Broadcasters operating in high-power 

HD Radio now have an option to costly solid-state 
technology in the 
form of the single 
tube transmitter. 

Previously, HD 
Radio common 
amplification in a 
single cabinet 
much above 8 kW 
was unattractive 
due to cost and 
space requirements 
in the transmitter 
room. Tube trans-
mitters can achieve 
this at a signifi-
cantly lower cost— 
somewhere around 
60 percent less than 
the cost of an 
equivalent solid-
state transmitter. 
The tube advan-
tages allow broad-
casters to amplify 
much more power 

in less space at a 
lower cost. The Harris HT\HD+ 

THE HT1HD+ 

Harris recently announced its HT \ HD+ high-power 
tube transmitter, which not only offers these cost and 
space advantages but allows stations to install a single 
transmitter to maintain both analog and digital broad-

casts. WCOL is the first station to go on the air with 
HT \ HD+. 

The transmitter is a modified digital version of 
Harris' field proven HT35, a well-designed, well-built 
transmitter that has been in the field for over 20 years. 

The power efficiency of the HT \ HD+ is a key 
differentiator to competitive tube transmitters on the 
market. Coupled with Harris' RTAC (real-time adap-
tive correction) design, this transmitter is achieving 

higher plate efficiencies than other vendors. This trans-
lates to lower power bills, less heat in the transmitter 
room, longer tube life and less stringent AC require-

ments to cool the room. 

BUILT WITH PROVEN DESIGNS 
The linearization, or "flattening" of these transmit-

ters is similar to the way TV transmitters are built to pass 
the wideband requirements of video. Harris has brought 
this same technique to bear for FM transmitters operat-

ing at high power levels. 
The RTAC system provides the excellent efficiency 

to make high power HD Radio cost-efficient. With the 
HT\HD+, Harris is achieving this with a minimum 
redesign of the transmitter. A few tweaks were required 
to flatten the transmitter for HD Radio transmission. 
However, it is phenomenal that Harris avoided sacrific-
ing serious amounts of efficiency or vastly modifying 

and rebuilding this transmitter in the process. 
Our experience with the HT35 provided an immedi-

ate level of comfort and familiarity with the HT \ HD+. 
Our first FM25K, a vintage 1983 model, was put into 
standby service in 2003 and has proven to be a very 
reliable backup. This transmitter has since been moved 
to our backup transmission site. An HT20, purchased in 

2003, now serves as the primary backup to the HT\HD+ 
at our main transmitter site. 

INSTALLATION 
WCOL 's primary site is a "community site building" 

with two floors: TV transmitters on the bottom floor, 
and FM transmitters/combiners on the top floor. A local 
moving company placed the transmitter and 1,900-
pound power supply via forklift through the second 
floor garage door. The old transmitter was removed and 
the HT \ HD+ was in its place in only three hours. 

The WCOL transmitter room. 
The new HT11-1D+ is on the right side. 

Site preparation was immediately simplified since 
the footprint ofthe HT-HD+ is so similar to the FM25K. 
The transmitter was installed in a low-level combining 

(common amplification) configuration which eliminated 

the need for additional RF switches, reject loads, com-
biners, injectors, circulators and other complementary 

systems necessary in high-level combining. 
The RF output and other connections to the trans-

mission feed line were all within several inches of the 
old transmitter — additional transmission line lengths 
were custom designed in Quincy to ensure transmitter 
tuning and unwanted harmonics would not be an issue. 
The time spent on electrical re-wiring and RF plumbing 
was minimal, making this one of the most efficient and 

expedient installations of my career. 

FAMILIAR LOOK AND FEEL 
The transmitter has few changes from its "straight 

analog FM" predecessor. From the outside it looks 
exactly like an HT35 that came off the Quincy produc-
tion floor. It is essentially a linearized version of the 
HT35 designed to handle HD Radio transmission. 

As with the original HT35, the new transmitter's 
front panel GUI is full of information regarding param-
eters and transmitter status. At a quick glance, an LED 
flow chart clearly displays faults of any kind. It also 
offers traditional metering for plate voltage, plate cur-
rent, forward power and other readings. 

Signal flow and metering. 

Upon opening the transmitter it is again apparent 
that the design is very similar to the HT35. The split 
design spreads out the internal components so the high-
voltage power supply is separate from the main cabinet. 

There is a huge advantage to this design, as it makes 
it easier to analyze the transmitter and perform mainte-
nance. The PA deck, tube cavity and underside of the 
socket are very easy to inspect and maintain. For cool-
ing, air is drawn into the lower rear ofthe transmitter and 
a large duct is positioned over the transmitter to suck out 

the exhaust air into the 7.5 ton A/C system. 
Speaking of maintenance, we are planning to pull 

down the transmitter every six months. Our transmis-
sion facility is climate controlled with year-round AC, 
eliminating outside air and its contaminants. Still, any 
transmitter with 12.5 kV plate voltage is going to be a 
magnet for dust. This makes minimizing outside con-
taminants important. 
A wipe down of all HV points and hands-on in-

spection of the rig is standard, with a run up on the 
dummy load for cross-reference of parameters com-
pared to the on-air load. The transmitter will receive a 
more thorough inspection on an annual basis. The tube 

will be pulled out from its cavity for a full cavity 
inspection, with a more thorough cleaning required for 
the entire transmitter. 

FLEX — AS IN FLEXIBLE 

The HT \ HD+ design also allows for certain levels of 
bypass using its FlexPatch feature. 

For example, it is possible to bypass the IPA 
preamp, the IPA itself, or even the PA tube to stay on 
the air at reduced power, although excitation levels, 

tube saturation, class of tube operation and biasing are 
all different in HD Radio as compared to analog. This 
means we could stay on the air in an emergency 
configuration although HD performance would be 
degraded. This beats the alternative if you do not have 
a backup transmitter. 

That said, the transmitter offers many redundancies, 
both in the RF chain and the control system. A backup, 

(Continued on Page 6) 
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JAMN 94.5—Walk for Hunger 

1, - 
ir 
iv 

"ACCESS was used on the air exclusively for 
JAMN945 at this one. It was all over EVDO 
with a tremendous amount of active cell 
phones in the area. The ACCESS was con-
nected to the Verizon wireless Broadband... 

or the complee star). visit 
http-//remotebrx)duets.b/ogspaccorr 

Put Comrex On The Line. 

Internet remotes... 
there's been talk. 

er̀ Live from 37,000 Feet—No 
kidding—Live Broadcast from a 
Lufthansa flight! 

... successfully aired his three hour talk 
show from a commercial airplane [using 
ACCESS] at 37,000 feet on a regularly 
scheduled flight between Frankfurt, 
Germany and New York, US. 

Peter Greenberg—Host of the syndicated radio 
program Travel Today 

For the complete story visit 
hitp://rernotebroadc-asts.blogspot.com 

r Radio Free Asia—Live from 
the Himalayas 

• zumi il;48$i• 
"The resutts [with ACCESS] were especially 
reliable considering that Dharamsala has one 
of most "problematic" Internet infrastructures 
that we have come across." — David Baden, 
Chief Technolcgy Officer Radio Free Asia 

For the complete story visit 
http://remotebroadcests.blogipot.com 

In Ski Mountain Remote 

This picture, really demonstrates what 
ACCESS is about. This product truly has the 
ability to cut the wires. 

For the complete store visit 
hap: //rernotebreadcasts.blogspot •:em 

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



Harris' First HT\HD+ 

Tube Transmitter Goes Online 

at WCOL-FM, Columbus, OH 

by Greg SavoIdi 
Regional DoE, Clear Channel Columbus 

— Continued from Page 4 — 

"basics" control system provides essential readings to 
keep the transmitter running in case the main control 
system fails. 

The controller runs on a very extensive and compre-
hensive logic-based microprocessor— well ahead of its 
time given the mid-80s design period. If the main 
controller receives any damage, the transmitter will 
intuitively jump to the backup controller. It can also alert 
engineering, via connection to a status alarm on a remote 
control unit, of the pending fault. 

FLEXSTAR AND RTAC 
The RTAC operation is essential to the transmitter 

meeting the mask compliance for HD Radio. The real-
time aspect of this system is what sets it apart from other 
vendors using static precorrection. 

WCOL feeds into a constant impedance combiner 

system (three other stations operate with us on one of the 
two master panels), rather than directly into an antenna 
as most stations do. Because of the wideband nature of 
the panel antenna and combiner isolation, we enjoy a 
fairly consistent load year-round, regardless of icing 
conditions and such. 

In HD Radio, factors such as group delay and 
bandpass characteristics are essential to improving 
performance of that "wider" signal. RTAC analyzes 
everything in real time and adjusts the correction 
factor on the fly so the mask remains compliant. Harris 
implements this technology by having the exciter 
make the power adjustments instead of the screen 
voltage on the PA. 

tir?RIS Radi, 

RTAC Setup 

Mode Coeffs 

NonLin FM+HD: I ADAPT 

Linear FM+HD: I BYPASS 

Linear FM: I BYPASS 8 

Filter Set: 1 

Filter Title: I Filter Set S1 

SAVE I RESTORE 

Filter set S1 saved. 

06/13/2086 0K On-Air 

6 

01_ th 

8 

%fY  
Setup 

Home  

4:19:19% 

The RTAC is part of the FlexStar exciter. 

Pre-correction is adaptively implemented through 
the transmitter's FlexStar 1-1Dx-FM exciter. The power 
output of the exciter is then adjusted to meet the mask 

requirements by compensating for changes in transmit-
ter power levels. This is all achieved intelligently through 
the closed loop RF feedback sample, taken on the output 
side of the external low-pass filter and fed back to the 
Harris FlexStar exciter. 

4t.f?RIS Radio F 1 exStar HDx—FM 

FWD Pur: 2.1511 Frey: 92.30MH2 

RFL Pur: 0.0311 EXT. :: MTP 

Input: MAIN COMP 1111111.111.111111111.3 

Fel+BA MIR MIMI 
Mdin Out: 

Hux Out: OFF RTAC  111.1m umui 

NL FM+HD: ""T 1:111.1111111111111.11 

LIN FM+HD: BYPASS 113131111111111M11111 
LIN FM: BYPASS 

0 20 40 60 80 100 120 140% 

-20 -10-8 -6 -4 -2 0 . 1 .2 .3dB  

06/13/2006 eK On-Air 4:21:31tH 

Setup  

Status  

The FlexStar includes a spectrum 
analyzer as part of its status screen. 

Without RTAC, the transm i tter would likely struggle 
to meet the mask requirements. The RTAC system is 
engaged and viewed on a spectrum analyzer built into 
the exciter. Within a few seconds, the levels drop right 
into and then comfortably under the mask require-
ments. The entire approach is very impressive and 
cool to watch! 

Atffinni I 

Ref 0 df3n, Anon le dB 

's'eSweep Time ueg 
pa 300.0 ms 
dB/ 

Avg 
25 
111 02 
53 FC 

F01 

Heu Lineal 

111M1111111 

111111111111111MM 
111111111,11611imam 
ummeamegium 

Center 92.3 MHz 
xRee RN 1 kHz 

C,FMHO.Stri file loaded 

Span 2 MHz 
MN 1 kHz •Smee 300 ms (2001 ets) 

Pr ace/View 
Trac]e 

Clear Write 

Max Hold 

Min hold 

View 

Blank 

More. 

An external spectrum analyzer verifies 

the signal is well within the mask. 

The FlexStar exciter, the heart of the HT \ HD+, is a 
different animal from previous generation exciters. Harris 
built this exciter from the ground up with HD Radio in 
mind. It is very stable, lightweight and offers an intuitive 

We value our readers and want you to be alive when 
each issue of Radio Guide arrives in your mailbox. 

Use the Radio Guide non-contact AC tester to find live 
circuits ... before they find you. 

A bright LED and audio beeper warn you when an AC 
voltage is present. 

GUI with various important readings and diagnostics. In 
fact, when I first picked up the FlexStar, I thought Harris 
forgot to load some essential hardware in the box! 
However, the small size and weight are achieved by high 

density FPGA technology. 

AUDIO HANDLING 
The FlexStar exciter also continues Harris' track 

record of audio improvements with each passing gen-
eration. The FlexStar HDx-FM has a very smooth, silky, 
transparent sound we love from a pure FM aspect. For 
HD Radio implementation, the DSP design offers many 
improvements over the PC design utilized in the previ-
ous generation. 

iRRIS Radio FlexStar HDx—FM 

Signal Processing Status 2/5 
FM DSP 

DSP Activity: 

FM FIFO Errors: 1 

NonLin FM+HD Status: 262 

Linear FM+HD Status: 

Linear FM Status: 

NonLin FM+HD Counts: 8 / 17 

Linear FM+HD Counts: 0 / 0 

Linear FM Counts: 8 / 8 

Serial In Sync Errs: 0 

Serial Out Sync Errs: 0 

06/13/2806 On-Air 

Prey 

Next 

Status 

Home  

4:19:47PM 

One of the DSP screens on the FlexStar. 

Overall we found the FlexStar exciter to be stable 
and full of useful diagnostic information; it looks good 
and sounds good. 

The FlexStar product range and HT \ HD+ operate 
together for WCOL's multicasting initiative. Unlike the 
current Exgine architecture favored in much of the 
industry, we have opted to install the HDE-I00 Exporter 
at the transmitter site. 

We originate our FM/HD and 1-1132 AES audio at the 
studio and transport them as separate audio feeds on a 
Moseley StarLink. This allows us to do much of our 
critical audio pro-
cessing at the trans-
mitter site, where 
the exciter, HD2 
importer and other 
equipment reside. 
This arrangement 
offers more flex-
ibility for alternate 
audio paths to the 
site in case of STL 
issues. 

Harris' con-
stant communica-
tion throughout the 
planning and in-
stallation process 
allowed this project to run as smoothly as possible. From 
cooling to power consumption questions to the actual 
launch of the transmitter, Harris engineers were always 
available to answer our questions. Three months in, we 

are extremely pleased with the HT \ HD+'s operation. 

Greg Sayo/di is the Regional Director of Engineer-
ing for Clear Channel Radio in Columbus. Ohio. He 
can be reached at gregsavoldi@clearchannel.com 

An easy installation and solid 

operation makes for a pleased 

engineer. 
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Wireless Broadband 
ternet Remotes 

Now Shipping 

*Verizon, Cingular ard Sprint now offer broadband IP cell phones you can 
plug into a Tieline codec and deliver reliable, broadcast quality remotes 

f-om wherever you're standing 

The first time out with the Tieline was 
a MIliantly simple experience for 
everyone involved. For lack of a 
better phrase, the codec just worked. eg 

-Christian yang Chief Engineer 
Clear Channel St. Louis 

Read the Lill s-_ory and get 

a FREE IP demo www.tieline.com/ip 

800-780-4750 

Tielinén 
www.tieline.com 

*Venzon, angular and Sprint are trademarks 
of their respective corporations 



Transmission 
Guide by Charlie Morgan 

The NRSC and 
Standards for Broacasters 

From time to time we hear about the activities and 
recommendations of the NRSC — the National Radio 

Systems Committee. Most recently, it has to do with the 
ongoing IBOC standards issue. Charlie Morgan offers 

us an inside look into the NRSC and its activities. 
In order to understand the NRSC involvement in the 

development of the IBOC standard it is important to 
understand what the NRSC is and what it is not. 

THE NRSC 
The National Radio Systems Commit-

tee (NRSC) is a standards setting commit-

tee. It is concerned with studying and de-
veloping standards that relate to the trans-

mission and reception of radio broadcast 

signals in the United States. 
The NRSC is mostly made up ofbroad-

casters and receiver manufacturers, with 

membership open to all individuals or busi-
nesses having an interest in the technology 
being studied by the committee. Total 

NRSC membership varies over time but is 
generally around 100 and all members are 
not necessarily members of all of its sub-
committees. 

The NRSC has no paid staff nor does it 
have any income or budget. All committee 
members are responsible for their own ex-

penses. The NRSC does have two sponsors 
— the Consumer Electronics Association 
(CEA) and the National Association of 

Broadcasters (NAB) — who provide the 
necessary staff support and cover any ex-
penses incurred by the activities of the com-
mittee. For example, the NRSC often meets 
in space provided by the NAB and CEA in 
conjunction with the annual conventions. 

ORIGINS 
The NRSC had been in existence for 

many decades before it was reconvened in 

1985 to study the effect of pre-emphasis 
and bandwidth ofAM transmission in light 
of the fact that the bandwidth of AM re-

ceivers had been gradually decreasing. 
The outgrowth of these studies led to 

the NRSC AM pre-emphasis and de-em-
phasis curves and bandwidth standards. 
The NRSC work fostered a reduction in 
adjacent channel interference and is now 

part of the FCC Rules. 
Later, the NRSC developed its RBDS 

standards, which govern the display of 
call letters and program information on 
the receiver. Such displays have become 
very popular in new receivers over the 

past few years. 

NRSC AND IBOC 

For several years the NRSC followed 
the early developments in digital radio as it 

was discussed within the CEA. These dis-
cussions included IBOC and other digital 
systems that would require new spectrum, 

including a system being developed in 
Europe — Eureka 147. 

Early in the process, it became appar-
ent to me and most of the broadcasters 
involved in the CEA committee that the in-

band/on-channel (IBOC) approach was best suited for 

providing a reasonable transition to digital radio for US 

broadcasters. 
IBOC and only IBOC would allow a transition to 

digital that would treat all broadcasters, large and small, 

equally. All broadcasters could make the transition on 
their own timetable and no existing broadcaster would 
be left behind in a future auction or spectrum grab. 

SYSTEM EVALUATIONS 
In late 1992 the NRSC formed its DAB (Digital 

Audio Broadcasting) subcommittee to investigate and 
evaluate only IBOC systems. This led to the testing of an 
early IBOC system developed by USADR and these 

tests were conducted separately but in conjunction with 
the testing of the Eureka 147 system by the CEA. 

The result of these tests suggested that while both of 
these systems had ment, neither seemed to function well 
enough to be suitable for adoption as a Digital Broad-

casting System for the United States. This meant, "back 
to the drawing board" for USADR and a pause in 

activity by the NRSC DAB subcommittee. 
Early in this process, the NRSC recognized that the 

design of an IBOC system was extremely complex and 
that we were not in a position to create a standard but 

only to evaluate complete systems that were presented 
to us and, if applicable, adopt a system as a standard. 

It is also important to note that — early in this process 
— the NRSC stated that it would evaluate only systems 
that would include both AM and FM. We (the broad-

casters involved in the NRSC) wanted to insure that, in 
the development of Digital Broadcasting, AM stations 

would not be left behind. 

TESTING BEGINS 
In February of 1999 the NRSC reconvened its 

DAB subcommittee in response to a request from 

(Continued on Page 10) 
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Moseley 

Innovative IP-based applications save money, save 

time and protect valuable station assets. But how 

to get IP connections at remote transmitter sites? 

LanLink HS-900 provides IP Ethernet and 

RS-232 data where no wires or cables exist. 

And without licenses, leases or new antennas. 

Ask the digital STL experts today. 

Dave Chancey 805.968.9621 Bill Gould 978.373.6303 

www.moseleysb.com 
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Call Call Call Call 

ØH .-R 2 OH 'R 3 OH R 4 OH R 

Drop Drop Drop Drop 

2 3 4 

Mondor Handsets 

IL :t er Line 2 S.—nd l ier Line 1Send 
Master 
Send 

Remote 

100-240 VAC 
50-6014z, OSA 

Indkeeper 2 JK Audio, lhc. 

innkeeper 2 

innkeeper4 

Line 2 Une 

Line Aux [Joe Aux 

REMOTE CONTROL. PHONE BOOK. 
FLASH MEMORY. AUTO-ANSWER • 
innkeeper 2 & 4 multiple digital hybrids kinda redefine the E -air?, :,oncept of "work.." 

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

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

JK Audio 
TOOLS FOZ SUCCESSFUL RADIO 

caller's voice. Trie Digital Signal Prc.essor (DSP) con-
tinuously monitors bah the phone line and audio signals 
to deliver excellent separation. This prnprietary, dual- con-
vergence echo canceller algorithm can achieve excellent 
separation without any setup and without sending a ncise 
burst down the line. 

Innkeeper 2 and 4 feaure Auto-Answer/Auto Disconnect 
for use in on-air applictitions such as 'cleahane inten.iews 
and talk shows as wel as behind the scenes applications 

The remote interface provides 
remote control cf the Gill and 

Drop buttons, as wc-ll as providing 
LED confirmation ct the keypress. 

like intercom, monitoring and conference room full duplex 
applications. 

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

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

KinStar Features: 

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

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

423.878.3141 fax 423.878.4224 Email: ktl@kintronic.com www.kint 
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Transmission 
Guide by Charlie Morgan 

The NRSC and 
Standards for Broacasters 

Continued From Page 8 

Digital Radio Express (DRE) to evaluate its IBOC 
system. Shortly thereafter, USA DR and Lucent Tech-

nology also requested that their systems be evaluated 

by the NRSC. 
Designing test procedures to properly evaluate these 

three different systems was something new for the 
NRSC. The test procedures needed to withstand the 
scrutiny of all proponents as well as the   
many other interested parties of today and 
the future. This task was very time con-
suming but also very necessary. 

AFTER THE IBOC MERGER 
Well into the development of the test 

procedures and before the evaluation pro-
cess, DRE, Lucent and USADR merged 
their technologies and formed i Biquity. 
The merger of all proponents into one 
system made the task of the NRSC much 
simpler. No longer was there a need to 
compare opposing systems. The NRSC 
moved forward with its evaluation of the 
iBiquity system that we know today as 
HD Radio. 

The NRSC evaluation report for the 

FM system was completed in November, 
2001 and the AM report followed in April, 
2002. Both reports were submitted to the 
FCC for consideration in their ongoing 
Rulemaking on Terrestrial Digital Radio. 

On October 10, 2002 the FCC issued a 
Report and Order that selected IBOC as 
the Digital Radio technology for the United 
States and authorized interim operation on 
a voluntary basis. The Commission also 
announced its support for a public and 
open process to develop formal I BOC stan-
dards for both AM and FM. 

In response to this request, the NRSC 
began its standard setting process and on 
April 15, 2005 the NRSC issued its stan-
dard (NRSC-5) for both AM and FM IBOC 

WHERE WE ARE NOW 
IBOC is not perfect. There are trade-

offs particularly concerning potential in-

terference to adjacent channel analog sta-
tions. However, as stated in both the NRSC 

documents and the FCC Report and Order, 
these are "acceptable trade-offs given the 

larger public benefits at stake." 
It is not my intent to argue the magni-

tude or merit of these trade-offs here, but I 

would like to make a few pertinent obser-
vations: 
• Is IBOC without flaws? No, but both 

the NRSC and the FCC have stated that 

they believed the advantages of IBOC far 
outweigh its shortcomings. 
• Could a better DAB system be de-

signed? Certainly, but not without finding 
new spectrum. There were only three IBOC 
systems ever in development and the IBOC 
system specified in the NRSC standard is 
an outgrowth of all these technologies. 
• No new spectrum is available in the 

United States for Digital Radio and if it 
were available, there would be no assur-

ance that accommodations would be made available to 
all existing AM and FM broadcasters. 
• Eureka 147 has been in operation for more than ten 

years. It is an excellent system but, with the exception of 
some success in Great Britain, it is "dead in the water" 
in both Europe and Canada. In contrast, HD Radio is 
actively pursued by US broadcasters and, in less than 
four years, nearly one thousand stations are in operation 
in more than 160 markets from New York to Price UT. 
• There is much concern over adjacent channel inter-

ference with the AM HD system, particularly at night, 
and these concerns are valid. This shortcoming is the 

result of the propagation and overcrowding of the AM 
band and not simply the IBOC system design. 

It is hoped that the vast improvement of quality and 
robustness of the AM digital signal will make up for 
these shortcomings. The alternative to AM IBOC is for 
AM remain in the analog mode while all other commu-
nication systems go digital. 

311.0 DOLL POISCISION 

PARTICIPATION ENCOURAGED 
As stated earlier, NRSC membership is open to 

anyone who has an interest in its activities and informa-
tion on joining the committees or any of its subcommit-
tees is available at the committee's web site 
www.nrscstandards.org. 
A copy of the Digital Radio Standard (NRSC 5) and 

other NRSC standards are also available at the same 
website. 

Charlie Morgan has 53 years of experience in 
broadcast engineering, most of which has been with 
Susquehanna Radio. He has served as Chairman of the 
NRSC since it was reconvened in 1985. He can be 

reached at ctmorcomeverizon.net 

A clickable list of all the URL's 

listed in the Radio Guide articles: 

www.radio-guide.com/URL.htm 
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Independent Talkback 
A Headphone System with Selectable Talkback for Each User 

FI I-1 0, A f; CAST 

FlexPhones Master 

BROADCAST' 

FlexPhones Master 

BROADCAST 

"e711 

Vokore 

The FlexPhones Master s a professional Broadcast/Studio six channel 
distributed headphone system with independent talkback capabilities. Each 
of the six channels provides stereo program monitoring and selective 
talkback with interconnection via CAT5 cable to multiple Active Headphone 
Remotes (AHR-1) and/or Monitor Selector Interface ( MSI). Multiple 
masters may be cascaded to form larger systems. 

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

0 0 I S 

Talk Back/Line or Mic 

Stereo Program 

LCt LCL 4CLPwr 
HdPfe LI& Htilt - 40/R Ak 

BROADC AST' 

to o Is 

AHR-1 ( 7 4% 

BROADCAST. 

Talk 
Back/ 
Mic 

AHR-1 Active Headphone Remote 
The Active Headphore Remote (AHR-1) contains a stereo amplifier 

designed to work with any combnation of high-efficiency headphones 
with impedances between 24 and 600 ohms. The AHR-1 is equipped 
with 1/8" and 1/4" headphone jacks, level control, user-configured utility 
momentary pushbutton and LED indIcator. Two rear panel RJ45 jacks 
are provided for connection via CAT5 cable to the FlexPhones Master. 
The AHR-1 may be desktop mounted, under counter or witn the optioral 
HR-1/MP or HR-1/MP-XLR mounting plates, which may be turret or 
counter-top mounted. 

Ma iufazturec with 
Pride in the USA 

BROADCAST 

tools 
support@broadcasttools.com 
www broadcaslools.com 

INNOVATIVE PROBLEM SOLVING TOOLS FOR BROADCAST 



Digital 
Guide 

Extra! Extra! 
FMeXtra! 

FMeXtra: Digital audio for FM stations. Immediately 
adds two stereo channels to an FM stereo station. Uses 
existing transmitter and antenna. Does not bother the 

neighbors. More bits, with or without an IBOC system. 
Inexpensive: $8,900. 

As you can imagine, my ears perked up when I heard 
about FMeXtra two years ago. So I immediately contacted 

the developer, Digital Radio Express (DRE) in Milpitas, 
CA and drove up to Silicon Valley. 

What is this interesting technology? 

SUBCARRIER EXPERIENCE 
As a background, I have been working with FM analog 

subcarriers for over 35 years, listening to their limited 
frequency response, poor mono audio quality, frequent 
high background noise and crosstalk. 

But FMeXtra had 20 kHz stereo audio against a back-
ground of silence. Sampling was at 48 kHz and a bit-rate 
of 48 kbps. However, audio response of 15 to 17 kHz 
sounded more than adequate and uses lower sampling and 
bit rates. 
I learned that the system uses a high-speed digital 

stream running as an SCA. It has lots of error correction 
and uses AAC+ and voice-optimized codecs. And it 
sounded so much better than most streams with higher bit 
rates that I had been hearing on the Internet. In fact, AAC+ 
now permits stereo down to 12 kbps that sounds surpris-
ingly good. 

PUTTING DIGITAL TECHNOLOGY TO WORK 
Before we discuss the techie stuff a bit more, perhaps 

you might like a short history of how FMeXtra emerged. 
Back in 1996 David Murotake and David Maxson pre-
sented a paper at the NAB Engineering Conference about 
their tests using the SCA spectrum for digital broadcasting. 

The paper was entitled Breaking the Sound Barrier: 
How to Broadcast Digital Audio on Your FM Carrier. 
Unfortunately, it took all the available spectrum and re-
quired 5 to 6 bits/Hz to get fair audio quality. The signal 
needed to be more robust, but audio coding technology just 
was not up to the task at the time. 

Separately, Norman Miller, Dwight Taylor, and Derek 
Kumar had formed Digital Radio Express, which devel-
oped and patented certain IBOC technologies. These were 
later licensed to USA Digital Radio (USADR). That finally 
became the i Biquity of today after merging with a Lucent 
Technologies division. 

DRE then decided to concentrate on digital audio 
technology that could be easily added as an SCA on 
existing stations. The cost savings to broadcasters would 
be immense since new transmitters, combiners, or anten-
nas would not be needed. No new air-conditioning require-
ments, either! 

BETA TESTING 

So I started begging to test this marvel and, after a 
while, got some beta gear. More recently, two production 
encoders and several late proto-type radios arrived. Since 
last winter I have installed and evaluated FMeXtra on some 
20 stations in California, New Mexico, Illinois, Minne-
sota, and Wisconsin. Others are operating in various places 
throughout the U.S. as well as overseas. 

The encoder is a Windows XP two rack-unit computer 
with Lynx audio and SCA generator cards. CD players, 
Flying Cows, Optimod-PCs, or other digital sources plug 
into the XLR inputs which accept AES or S/PDIF signals. 

One can also directly stream Internet audio through the 
system using an Orban Opticodec. 

by Lyle Henry 
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Typical test setup, including 
FMeXtra encoder at bottom. 

Installation is quick and simple. 

• The encoder has a BNC output connector. 

• Just connect that to an SCA input on the exciter. 

• Then drive away to see how far the signal goes. 

Adding two digital stereo stations to existing analog 
stereo stations in as little as 20 minutes says this technol-
ogy is easy to work with. Yes, I timed one install from 
opening the transmitter site gate to driving away! 

(By the way, in the test setup photo you may notice the 
SCA monitor shows 151% modulation. Since this is an 
analog monitor, it perceives the digital signal as loud noise 
and the reading is meaningless.) 

EVALUATING COVERAGE 
Testing with a number of stations, I drove hundreds of 

miles to check the coverage in various directions. The 
antenna used was a quarter-wave whip with a magnetic 
mount, placed in the middle of the roof to minimize 
directional effects. 

Typically, the first dropout would be at about the 60 
dBu contour unless there was a big hill close in the way. 
Reasonable reception would then continue to the 50 dBu 
contour — and beyond in most cases. 

The results have been excellent. I had worried that a 
digital SCA might be somewhat fragile and have holes 
when listening in a moving vehicle, even fairly close to 
the transmitter. However, that did not happen. One of the 
reasons is that there are a couple of seconds of buffering, 
sort of like satellite radios have for when the signal is 
briefly blocked. 

RECEIVERS 
Radios have been slow in coming, but it is expected 

that production radios should become available about 
the time you read th 

As HD Radio 
manufacturers 
also discovered, 
digital receivers 
tend to generate 
RF noise which 
has proven diffi-
cult to keep out 
of the tuner's 
front end. But that 
has been solved 
in the FMeXtra 

Lyle explains SCA and 
digital broadcasting. 

radios now. The recent prototype is more sensitive than 
my trusty Technics ST-9030, is far more selective, and 
has great sound. I love this radio. 

OPERATIONAL MODES 
FMeXtra uses COFDM-type multicarrier modulation 

techniques with error correction and IF equalization in the 
receiver to minimize multipath effects. Several different 

modes of operation with different data densities are avail-
able, as are the bandwidth and number of bits allocated to 
each channel, wide or narrow, that is part of the data 
stream. Additionally, FMeXtra is remarkably flexible as to 

where the bits are placed in the FM baseband spectrum. 
Best of all, the 

signal appears as 
white noise, so 
there are no bird-
ies or other effects 
on the main chan-
nel programming 
under multipath 
conditions 
A mono sta-

tion could liter-
ally use the en-
tire spectrum 
from 20-99 kHz for a gigantic data stream of up to, say, 
300 kbps at one of the higher densities. Stereo stations 
may want to use 55 to 99 kHz, or 61 to 99 kHz if they are 
running RDS. 

Indeed, by mixing and matching mono and stereo 
channels, along with differing sample and bit rates, it is 
possible to add at least four digital channels to an existing 
stereo station or even more ifthe station is in mono, all with 
decent sonic fidelity. A narrower data stream at 67 or 92 
kHz can also be selected if an analog SCA must remain. 
One of those can carry two channels at 20 kbps using low 
density, more at higher density. 

Stations will thus have many options depending on 
intended use. Some may even want to send a stream point-
to-point to feed an AM, for example. This fixed type of 
operation can stack the data deeper than what might be 
appropriate if mobile reception is the goal. 
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A spectrum display of 
FMeXtra data stream. 

REGAINING/REUSING SPECTRUM 
There will be room for other services below RDS if 

stations should choose to run mono. Conventional or 
digital SCAs could be run above RDS as well. 

Also, while RDS is a reasonably robust signal, it is very 
inefficient use of the spectrum by today's digital standards. 
Far more station related data can be carried in less space as 
part of the FMeXtra signal. 

To illustrate: RDS occupies 55-59 kHz with a 2 kHz 
guard band on each side, a total of 8 kHz. The raw data rate 
is 1.1865 kbps, but the throughput is typically just a few 
hundred bits/s. Even the lowest density FMeXtra signal 
adds a throughput of 8 kbps to this spectrum, easily ten 
times as much. 

A BETTER REPLACEMENT 
FOR TRADITIONAL SCA 

Stations will certainly be interested in adding more 
stereo program channels to their signal, but there are many 
other possible uses. 

One owner I talked with plans to carry his AM signal 
in stereo on one of the FMeXtra channels of his wide 
coverage FM station. This will really help the AM cover-
age, especially at night. 

Other possibilities are today's traditional SCA users, 
such as services for the blind, shut-in, and foreign lan-
guage broadcasters. Since many of the latter like to operate 
on a subscription basis, FMeXtra offers encryption and 
receiver addressability — if the subscriber does not pay the 
monthly fee, the radio stops working. 

Regarding compatibility with IBOC, I understand that 
digital radios can be built to receive both IBOC and 
FMeXtra at no additional parts cost. It is just lines of code 
in software. 

As indicated above, my observations regarding cov-
erage are experiential at this point. A follow-up article 
will provide more detailed information, measured data, 
and comparisons. A slight disclaimer/disclosure: Ido not 
sell FMeXtra or represent DRE, but am doing minimal 
consulting for them related to interfacing with typical 
radio station gear. 

Lyle Henry, aka The Radio Doctor, is a Los Angeles-based 
engineer who has consulted on FM and SCA issues ccll over the 
world. Contact Lyle at lylehenty@fastmaillm 
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TFtANSCOM CORPORATION 
Serving the Broadcast Industry Since 1978 

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

Fine Used AM & FM Transmitters & New Equipment 

1 kW 1982 Continental 314R1 
1 kW 1983 Harris MW1A Solid State 
5 kW 1996 Continental 315D Solid State 
5 kW 1974 Continenetal 315F 

AM 5 kW 1982 Harris MW5A 
5 kW 1987 Harris MW5B 
10 kW 1985 Continental 316F 
10 kW 1982 Harris MW10A 
50 kW 1985 Continental 317C2 

1.5 kW 1983 BE FM 1.5A 
2 kW 1999 Crown FM 2000A Solid State 
2.5 kW 1984 Continental 814R 
3.5 kW 1986 Harris HT 3.5 
6 kW 1995 Henry 6000D 
7+kW 2005 Harris Z16 HD Solid State 
10 kW 1988 BE FM 10A 

FM 10 kW 2001 Henry 10,000D-95 
20 kW 1990 BE FM2OB 
20 kW 1983 Cntinenetal 816R2A 
20 kW 1985 Harris FM2OK 
25 kW 1980 CSI T-25-FA (amplifier only) 
30 kW 1986 BE FM30A 
50 kW 1982 Harris Combiner 

(w/auto exciter-transmitter switcher) 

USED MISC. EQUIPMENT: 
Bird RF Thruline Watt Meter, 50S 
Myat 3-Port, 1-5/8" Patch Panel 
Denon 72OR Cassette Player 
Potomac Phase Monitor 1901, Digital, 2-tower. 

EXCITERS: 
Used Continental 802A 

Please go to our website 
www.fmamtv.com for updated listings. 

Equipment retuning and testing available. Please call for quote! 

2655 Philmont Ave, Ste 200, Huntington Valley, PA 19006 

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

ke fa v‘fa re 

Some cal it 

1'4!) P 

"The Ultimate Translator Hecauer" 

Why? Because it has so often brought 'iffy', as well as downright 'useless' 
translator sites to fully airable signal. Add to that, the FT- 1 AP's established 
record of reliability, and extraordinarily low maintenance and you have a 

receiver that will pay for itself many times over with service visits you won't 
have to make; not to mention a signal that will maintain your listener's 
attention. In other words,"It leaves you alone to do more important stuff." 

The FT I AP features our acclaimed, high resolution, analog. FM tuner, and 

state-of-art, digital control system which maintains tuning accuracy at all times, 
even after power failure. Included also is adjustable Composite Output and 

+ 10dB audio (XLR) outputs.To further enhance the FT1AP's versatility, it 
offers optional, level- adjustable. Carrier Sense(to assist in meeting FCC regs); 

an RS232, Serial I/O port, and a gain-adjustable, stereo headphone outlet. 

The FP1AP(FM-only) and FTA-100P(AM/FM model) are available direct or 
through your favorite equipment dealer. 

fçtnfA pie Electronics. Inc. 1-800-268-8637(U.S. & Canada) 

6509 Transit Rood, Una H-1 
Bowmamville NY 14026 
Email 'proinfoiefonfam.com' 

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

Websik: "www.fanfare.com" 

Fc".."?. 

The Broadcast Industry's 
6-channel UNcompressed Digital STL 

FORWARD 

Re EECTED 
VereVe • 

TFT. OlGrTI.1. SI, TRANSMITTER 

MODELd6OIDIGITAL STL TRANSMUTER 

DIGISTAL SIL qi.CEIVER 

• 

MODEL467 DIGITAL SIT RECEIVER 

Advanced Technology, Only From TFT 

• 6 UNcompressed Program Channels, maximum 

• PC Configurable from Front Panel for Frequency, I/O, Alarms, LCD 

• Supports 48, 44.1, as well as 32 ks/s Sample Rates 

• 256 QAM, 64 QAM, 16 QAM Modulation 

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

• Major/Minor Alarms on both Transmitter and Receiver 

• 3.125 kHz Step Size MINIM" 
I IN I !NE 

Phone: (+ 1)408-943-9323 

FAX: (+ 1)408-432-9218 

www.TFTInc.com e-mail: info@tftinc.com 

1953 Concourse Drive. San Jose, CA 95131 

o 

The Short/cut 
Replacement 

Network-MP3-AGC-Search-
Fade-Effects and Fast 

Available at all broadcast distributors 

AudionLabs com 206 842 5202 x203 

2,X6ALrion Latcorelones Inc /V reserved Fee., \kePro are regebyed eadenees of A/Eroe Laccratcres Inc 
Ore, corierby arc peed.oct banes may be eerie marks of they neSiDedirve OW,e3 
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Monitoring 
Guide by Alan Alsobrook 

Measuring AM Modulation 
Part 2 — More Positive than Negative 

Once a transmitter has been set for the proper 
modulation depth to prevent -100% (carrier cut-off) 
and any resultant splatter, it is time to observe the 
positive peaks. Alan Alsobrook returns with some geo-
metric observations. 

In contrast to the limit of 100% for negative peak 
modulation (a limit you really do not want to reach — as 
it is carrier cut-off), the FCC Rules at Section 73.1570 

(b)(1) allow positive modulation peaks up to an absolute 

limit of 125% 
This takes advantage ofthe natural asymmetry in the 

human voice along with the finest unnatural asymmetry 
controls available on most any processor produced in 
the last 30 years. 

LOOKING AT THE SCOPE 
To an extent, measuring positive modulation using 

an oscilloscope is the reverse of looking for the negative 

— instead of looking for the carrier "pinch-off' at the 
center line, we are looking for the excursions towards 

the edge of the scope screen. As we did last time, we will 
use an oscilloscope to look first at a sample of the 
transmitter's RF output. 

In order to calibrate the scope for 125% peak modu-
lation — assuming the normal eight-vertical division 
scope — start by adjusting the scope gain such that the 
unmodulated wave form is 1.6 graticules above and 
below the center line. 

Once this is set up each graticule will represent 
31.25% modulation, each small hash representing 6.25%, 
and the top and bottom lines will indicate 125% posi-
tive. The optimum condition is when the modulation 
peaks just kiss the top and bottom lines without going 
over and you do not see any bright spots at the centerline. 

With the oscilloscope calibrated for 125% positive 

modulation, this transmitter is running right at the 

limits. 

To clarify one item that is often confused: the 
downward going waveform beyond 1.6 graticules be-
low the centerline is also positive modulation. In this 
configuration, negative modulation is shown only in 

the area between 1.6 grads above and below the 

centerline. 

HIGHER RESOLUTION 
Alternatively, if you would like to gain a higher 

degree of resolution, you can set the "zero line" 3.2 
graticules below the center line, by grounding the input 
lead and then adjust the channel gain to bring the top of 
the unmodulated carrier up to the center line. 

This now displays only the upper half of the wave-

form (each graticule now represents 15.6% modulation 
and each hash mark between graticules a little over 3%), 

but it allows for a closer look at the peaks with a bit better 
resolution. 

Looking only at the upper half of the waveform. 

I f you have things calibrated correctly, the top line of 
the screen is effectively 125% positive modulation. You 
do not want to see any excursions go above the top line. 

The difficulties ofdetermining the modulation using 
this method is that depending on how the triggering is set 
on the scope you may not see the shots with the highest 
peaks. I have noticed on the newer LCD scopes that it is 

often very difficult to get the scope to trigger where it is 
easy to see the uppermost excursions. 

TRAPEZOIDAL DISPLAY 
A second method of measuring modulation with an 

oscilloscope, often referred to as the trapezoidal method, 
can provide easier interpretation ofthe modulation levels. 

For this method, you will need a scope that has an X-
Y option, normally a dual-trace or better. This measure-
ment uses the same set up as before, but with an added 
input and utilizing the X-Y mode of your scope. The 
added input will be sample of the audio input to the 

transmitter. 
This sample has to be after the processor and is 

typically picked off the processor outputs or the trans-
mitter input. The tricky part of th is is that you cannot just 
hook up your scope to that audio line since the input to 
the scope is unbalanced and the audio line should be 
balanced. Connecting the scope directly would ground 

the audio line and knock the audio level down greatly, 
not to mention the hums and buzzes that might show up. 

LOOKING AT THE TRAPEZOID 
What you will need to hook this up is some sort of 

isolation. I use a 10K Ohm - 10K Ohm, 15 kHz rated 
transformer to do this. Using a high-Z transformer such 
as a Triad SP-66 allows a sample to be picked off the 
audio line with only a very slight amount of loading that 
is negligible in most situations. 
A distribution amplifier may also be used; just make 

sure it is at exactly unity gain going to the transmitter and 
that the phasing is correct. Some even have said that the 
audio sample point should be from the output of the 
transmitters' modulator section, I think that is getting 
just a bit over zealous, not to mention quite dangerous. 

This audio lead is connected to the X-axis of the scope 
and the RF lead is connected to the Y-axis. Once this is 

hooked up with no modulation, you should have a single 
vertical bar. As we did before, set the Y-axis gain to give 

you the properamountofvertical deflection without modu-
lation (e.g. 1.6 graticules above and below the center line). 

As you add modulation you should see the scope 

display open up to a trapezoid that looks like a left 
arrow. The X-axis (audio) channel gain can be adjusted 
to give the best display and is not critical other than 
keeping the display within the edges of the screen. I 
prefer to adjust to a point that it just fills the screen. 

Positive modulation peaks are shown along the 

vertical axis, negative modulation is shown as driv-

ing the trapezoid toward a point. 

Once again, the results you are looking for are no 
excursions above the top line on positive modulation. 

(For the negative modulation you are looking that there 
is no flat line sticking out to the left from the point of the 
waveform.) Others with whom I have spoken are famil-
iar with the axis ofthe pattern being rotated; ifyou prefer 
that type ofdisplay then simply swap the X-Y inputs and 
reverse the instructions. 

Looking at only the top half of the waveform, 125% 
is shown at the top-right of the screen, -100% is 

when the bottom left goes to a point. 

In the pictures presented, you will notice what ap-

pears to be a Lissajous pattern. This is caused by a small 
amount of RF getting into the audio sample. As you can 
tell, it takes some effort to get this test set up working, 
although the result it a very accurate display of your 
modulation peaks. 

Of course, the best, easiest, and most accurate way 
to measure AM modulation is to have a calibrated 

monitor on hand. One of the current digital models like 
the Wizard from Belar will provide data to prove com-
pliance with the FCC Rules. 

Despite the relaxing of the Rules in recent years, a 
working modulation monitor really should not be con-
sidered an option, but rather an important piece of test 
gear for any station. Having been fooled a few times, I 

do not trust the oscilloscope method as much as I used 
to. It still is a valid method of determining modulation 
but you have to be very careful when setting it up and 
interpreting the results. 

Next time we pass the baton to Lyle Henry for some 
comments on the various options you have to measure 
FM and SCA modulation. 

Alan Alsobrook, ali•equent contributor to Radio Guide, is 

a contract engineer and ABIP inspector based in St. Augus-

tine, FL. Email Alan at aalsogbellsouth.net 
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Studio 
Guide by George Zahn 

The Condenser Microphone 
Getting the best sound means picking the right 

microphone for the job. As George Zahn shows, this 
requires taking several factors into consideration. 

At the outset, we asked you to consider the critical 
fact that virtually every recorded music note, sound 
effect, or voice originates at a microphone. Given that 
different types, or families, of microphones function in 

dramatically different manners, the properties that make 
them different also make them suited for various areas 
of recording. 

Just as I would not derive the full benefit of zipping 
along the Autobahn in my Toyota Echo, cruising a 
Hummer through a Greenpeace convention, or tooling 
into the local biker joint on my Schwinn Stingray, you 
will not get the full benefit of a microphone's tech nol-

ogy by using it on the wrong instrument or in the 
incorrect location. 

MICS HAVE CHARACTER 
Last time, we lovingly likened the dynamic micro-

phone family to dogs, but not in a derogatory manner. 

Rather, we focused on the qualities of dogs that make 
them so loveable — durability, dependability, and pre-
dictability. 

While the dynamic microphone family is not great 

for high frequencies, they do stand up to the most brutal 
conditions. The dynamics can 
handle high sound pressure 
levels and rough handling, and 
deliver consistent quality, al-
beit not the greatest response 
across the entire frequency 
spectrum. 

Now, we look at the sec-
ond of the three major micro-
phone families, a group that 
would send Dr. Phil to the 
couch. They are enticing yet 
complex, capable ofgreatness 
yet sometimes finicky, and 

versatile yet expensive. If the 
dynamics are the "dog" mi-
crophones, the condenser mi-
crophones are the "cat" mi-
crophones. 

You will find them in re-
cording studios everywhere 
and they are a must for your 
microphone arsenal if you are 
planning to record any string 
instruments or want the best 
compromise of price versus 

really rich voice quality for your purchase. Let us see 
how the condenser, or capacitor microphones, purr. 

The AKG C-3000 
condenser microphone. 

BUILDING ON A "TENUOUS RELATIONSHIP" 
As we indicated, we are moving up a bit in overall 

quality and price here, although I would like to repeat 
that you can find some cheaper condensers that cost less 
than the better dynamics. Of course, you usually run the 
risk of "getting what you pay for" at the lower price 

points in any microphone family. 
It basically comes down to what you need: a micro-

phone to use for your home vacation video that you 
might show to your neighbor ( if they will sit still that 

long), a microphone that is going to record music going 
into millions of iPods around the globe, or a digitally 
recorded music hall concert. 

The moving element in the condenser family con-
sists of a very light "floating plate" which is often a flat, 
round, charged piece ofmylar. It is tenuously suspended 
a very short distance (microns) away from an oppo-
sitely-charged "fixed plate." The two plates form a 

"capacitor," hence the original name for this family. 
When the floating plate moves, it alters the electro-static 

balance between the two plates and that creates a very 
weak electric audio signal. 

As we learned from the dynamic microphones, weight 
plays a key role in determining how well the microphone 
responds to frequencies. To recreate a sound at 15 kHz, 
the microphone's diaphragm or floating plate must 
vibrate the corresponding 15,000 times per second. 

Pure inertia in a dynamic microphone prohibits most 
of them from being able to accurately move that quickly. 
Even the absolute best dynamic microphones will have 
a difficult time reproducing the higher frequencies in the 
musical spectrum. The condenser element is lighter, and 
therefore, more conducive to "hearing" those higher 
frequencies, and that is what makes this family indis-
pensable for music and some voice reproduction. 

TUBE BE OR NOT TUBE BE 
If you have heard about the relatively new group of 

"tube" microphones, you will want to know that they are 
part of the condenser family. The goal of the tube 
microphones is to provide the brilliant high frequencies 
ofthe condenser family with the "retro" warmth ofolder 

tube amplifier technology. 
Many artists feel that the "warmth" or trueness of the 

audio from these microphones rival the impeccable 
quality of more expensive ribbon microphones. It still 
boils down to this: microphone choices are highly sub-
jective and if you can try one before you buy it, it is a 
great idea to do so and see if the sound truly fits your 
needs. 

Now we all know that nothing in life comes without 

a trade off, so what is the catch? Why do we even deal 
with dynamic microphones if the condenser family is 
generally "more true" across the frequency spectrum? 

Here is the "411" on the baggage of condenser 
microphones: Condensers need to be powered and they 
are not as effective in high humidity conditions as 
dynamics. They tend to be more expensive and at least 
one sub-family of the condensers has a limited shelf li fe. 

FROM A WHISPER TO A ROAR 
We mentioned that the small, light plates of the 

condenser microphone create a very weak audio signal. 
That signal would be nigh unusable if it were not for a 

small amplifier built into the microphone (usually lo-
cated in the handle). This amplifier elevates the audio 
signal enough to allow the condenser microphone audio 
to be easily mixed with the more robust signal from 

dynamic microphones. 
The floating and fixed plates also need to be charged, 

and the power to the microphone is used for that purpose 
as well. That power is supplied by one of three sources 
depending on the model of microphone: a battery, an 
external plug-in power source, or by phantom power 
which is supplied to the microphone down the cable 
from a multi-channel mixing console. 

Condensers can be finicky about the specific power 
rating that comes from the outside source. For example, 

if a multi-channel console is not pumping out the correct 
power for that microphone, it likely will not work with 
that phantom power source. 

For that reason, many upper-end microphones also 
come with their own "plug-in" power sources. The 
source plugs into an AC outlet and has a barrel connec-
tor that inserts between the console and the micro-

phone to provide the power needed. Phantom or plug-
in power supplies are obviously more dependable than 
battery power and are suggested especially in live 

sound applications. 

ELECTRET MODELS 
Electret condenser microphones offer a slightly 

lower price point within the condenser family. The 
electrets range from the built-in variety on many cas-

sette and digital recorders to the Shure SM 81, a 
relatively inexpensive but good quality microphone 
for piano or string work. 

The electret microphones have a "permanently" 
charged floating plate. The ion-charged coating on the 
floating plate lasts 15-20 years and many manufactur-
ers allow you to return the microphone for a replace-
ment plate for a fee after the charge on the plate 
eventually wears out. The very thin extra coating on 
the floating plate does add a slight weight, and again, 
any additional weight can prevent the microphone 
from reproducing highs. 

In addition, electrets still need power for the on-
board amplifier, so the only real difference is a slightly 
lower price than you would pay for a true condenser 
microphone. 

THE BEST COMPROMISE 
First we get you all excited about condensers, then 

we hit you with the drawbacks. Why do we even deal 
with these temperamental denizens of microphonedom? 
To be honest, the condensers are the best compromise of 

overall frequency response and price. They cost more as 
a family than dynamics, but they perform better if you 

understand their limitations. 
A good example of a basic true condenser at a 

reasonable price is AKG's C-3000. This model is one of 
the staple microphones used on many of Public Radio 
producer Jeff Towne's recordings for the Echoes living 
room concerts with John DiLeberto. 

The microphones are versatile over a wide array of 
bright string instruments and, in this case, they are used 
in a controlled indoor environment. On a personal note, 
I have used some condenser microphones outdoors in 
summer concerts in Cincinnati with 90-plus percent 
humidity. They have generally performed well even 
under such duress. Still, in the words of most disclaim-
ers, "your results may vary." 

THE MIC WEARS PADS 
While the condenser's built-in amp is a critical tool 

to have much of the time, realize that if you are miking 
a very loud sound source, most quality condensers have 
a 10 dB pad, which allows you to attenuate the audio 
entering the amplifier to avoid overload distortion within 
the microphone. (For the novice, if there is a switch with 
a "- 10" on your microphone, you are dealing with a 

condenser.) 

A Shure SM 81 with the 10 dB pad engaged. 

Remember that the amplifier in a condenser micro-
phone is just that — a stupid amplifier. It lacks the ability 
to judge when incoming audio is getting too hot, so when 
it reaches a certain point, it will definitely clip. 

If there was an Emmy awarded for "Worst Use of 
a Microphone on a TV Talk Show" it would have to 
have been the late, late Morton Downey, Jr. show 
which welcomed dramatically opposing sides on a 

(Continued on Page 18) 
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Studio 
Guide by George Zahn 

The Condenser Microphone 

Continued from Page 16 

volatile topic with a baiting and rowdy audience. The 
opponents stood at podia called "Beef Boxes" and 
shouted at each other in front of the frenzied crowd. 

The microphones at the Beef Boxes were Shure 
SM 81's when a dynamic microphone would have 

been a much better choice. Even with the 10 db pad 
activated, the microphones were often driven to dis-

tortion as the poor little amplifiers in the microphones 
just clipped away like a lawn mower! Any 
dynamic microphone, possibly a Shure 
SM 58 at a third of the price, would have 
performed better. 

MULTIPLE ELEMENTS 
There is one other benefit to con-

denser microphone design: it is possible 
to put two individual elements in one 
microphone enclosure, or capsule. By 
changing the electrical response between 
those two elements, we can create differ-
ent pickup patterns from one microphone. 

A "switchable pattern" condenser mi-
crophone can have patterns ranging from 
omnidirectional to unidirectional to a fig-
ure 8 (bidirectional) pattern. Please keep 
in mind that the bidirectional pickup pat-
tern of one of these switchable pattern 
microphones looks less like a smooth 
"figure 8" and more like an apple core. 

Selector switches permit pattern selection, 

as well as output level and bass rolloff. 

The side rejection can be pretty se-
vere, but remaining on-axis at 0 degrees 
or 180 degrees will provide nice pickup. 

Some of the most famous and popular 
switchable pattern true condensers are 
the classic Neumann U 87 or U 89 (often 
seen as a classic vocal microphone in 
music videos) or the popular piano mi-
crophone AKG C-414. Many will pur-
chase microphones such as the 414 in 

matched pairs if they intend to do any 
coincident or stereo piano miking. 

SEEN EVERYWHERE 
You will find condensers in many 

other applications. 
Most ofthe better lavalier microphones 

for TV work are now nice quality con-
densers. Many stereo microphones (two 
individual elements in separate capsules 
providing a left and a right output on one 
microphone handle) are condensers, in-
cluding the Neumann USM-69. 

Specialty microphone series such as the Schoeps 
Colette System Microphone (one handle with many 

interchangeable elements, each with its own pickup 
pattern) are geared around the lighter condenser ele-
ment. Even the Neumann "dummy head" microphone 
setup for binaural recording uses two condensers built 
into the noggin. 

So there we have it: the finicky, complicated, yet 
unavoidably wonderful world of the condenser micro-
phone. It is good to have at least a few of these around 
if you plan to record or broadcast music or want extra 
detail on voice work. 

Fortunately, unlike the proverbial cats and dogs, 
the dynamics from our last article and these condens-
ers do get along well the studio or at the remote. 

TIEING IT UP WITH A RIBBON 
So now you know all about the main microphone 

families. Well, actually there is one more — the one that 
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was made popular in radio's Golden Age, the one 
Johnny Carson demanded to be on his desk, the one 
that exceeds the condenser in overall quality and 
possibly has the richest history and the richest sound of 

all microphones. 
Next time, we will wrap up our microphone over-

view with the ribbon microphones. 
A part of the renowned steal WVXU (when it was 

at Xavier University), George Zahn is the Station 
Director at WMKV-FM in Cincinnati, OH. George 
can be contacted at GZahn@lifesphere.org 
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Contract  
Engineering by Scott Cason 

How to be a Contract Engineering Star 

In 1979, The Statler Brothers had a song hit on the 
charts called "How to be a Country Star." In it they 

detailed, in tongue-in-cheek fashion, traits needed to be 
a country music star such as whispering like Bill Ander-
son, "Yo-yo' ing" like Roy Acuff or telling jokes like 

Minnie Pearl. 
Hearing that song on the radio the other day got me 

to thinking about how to be a "broadcast engineering 

star." Or, more specifically, what it takes to go out on 
your own to be a contract engineer for broadcast 
stations. 
I came up with a few ideas I would like to share with 

you in the event you are contemplating leaving the safe, 

corporate world of engineering and entering the wild, 
wild west of contract engineering. 

POST CONSOLIDATION 
One of the results of consolidation over the past 

decade is engineering talent suddenly finding them-
selves under-employed or out of employment. Some of 
these folks found their way into cellular and land-mobile 

services. 
However, many others just could not get radio out of 

their systems. After spending 12 years in television, I 
eventually made my way back to my first love, radio. 
Still, I grew tired of the corporate grind of being Chief 
Engineer for six radio stations and being constantly tied 
to a cell phone. 

Therefore, in December of 2004 I left corporate 
radio and formed my own engineering, contracting, and 
consulting firm. 1 have not looked back. 

A JOB NOT FOR EVERYONE 
One thing that I must emphasize: it is not for the weak 

of heart. You must be a self starter with the uncanny 
ability to sniff out work where there normally would be 

none. (I have had mixed results with this ability.) 
I recommend planning in advance — start at least a 

year in advance of your flying solo. Work on getting 
your name out; call and network with station owners and 
managers. Possibly have several clients already lined up 

for regular work before just going cold turkey. 
As you do this, be careful to steer clear of any 

appearance of conflict of interests with your current 
employer. I went so far as to not call on stations within 
the market in which I was employed until after I had 
left my employment there. Most of them already had 
full-time engineers anyway. I concentrated at first on 

contacting the smaller stations out in Kentucky, Indi-

ana and Tennessee. 

THE "COVERAGE AREA" 

A major issue to decide on is how far you are willing 
to travel from home. This is something that each indi-

vidual person has to resolve for themselves. 
Since I have a younger daughter, I decided on a 250-

mile radius of Louisville and drew a circle with a 250-
mile radius on a road map. I then grabbed a copy of the 
M Street directory and started calling. I never have been 
much of a sales person, but making cold calls will teach 
you quickly. 

Lesson #1: Do not take "no" personally. Some 
radio stations already may have contract guys they use. 
Some may simply not have any upcoming projects and 

some owners do not realize the importance of good 
engineering practices as yet. Also, realize the time you 
call might not be a good time for the person to whom 

you need to talk. 

INTRODUCTIONS 
Keep your introduction short and sweet. Then ask 

for an address where you can send more information 
about yourself and what you do, so that they may read 
it at their leisure (and, one hopes, be more receptive to 
it). Keep the mailing short, too. Outline your past 
experience, what you have done, and where. List a 
couple of people (with their permission) they can call 

for references and a way to contact you should they 
need your services. 

After getting over my initial shyness, I came to enjoy 
this part. Especially talking with receptive owners and 
managers who wanted to engage me in a little more than 
just who I am and what I do. In fact, I wound up talking 
to one station owner over in Benton, Kentucky for an 
hour and a half! A key trait is the ability to sell, since you 
will be selling yourself and your services to station 

owners and managers. 
Lesson #2: If you ever expect to get any work, you 

must make a good impression. If an owner/manager 
went so far as to ask me to meet with them I wore a coat 
and tie for that first meeting. It surprised several of 
them because they expected me to show up dressed 
like Johnny Fever. I made the impression they will not 

soon forget. 
By the way, the more talents you have, the better off 

you will be. For some, transmitters are "where it's at." 
Others like computers, and still other folks like working 

on audio equipment. Now if you can work in all three 
areas, your stock goes up and opens up more places you 
can work. Personally, 1 love transmitters. But I will not 

turn down a job installing a new automation system or 
moving a studio or two. Sometimes other engineers will 
feed you work in areas they prefer not to handle. 

One final thought on introductions: do not embellish 

your abilities. If you want to ruin your reputation real 
fast, tell a station owner you can do something then, 
when it is time to prove it, fail. Managers and owners 

network the same way engineers do. 

THE MONEY PART 
Lesson #3: Do not expect to immediately bill what 

you are presently making in salary. Do have some 
backup cash for you to live on until work starts to roll in. 
Or a part-time job. 

This is why it is good to have several clients lined up 
before you leave your current job. 1 have known some 
guys who were lucky enough to get a contract close to 

what they made in salary. But those situations are few 
and far between. It would be best to not plan for it, but 
have some sort of backup plan "just in case." 

Part and parcel of generating enough income: 
carefully calculate how much to bill. You do not want 
to undercut yourself (do not forget tools, taxes, and 
health insurance), nor do you want to cut yourself out 
of the market. 
I knew already what other contract engineers charged 

in the area, how long they had been doing it, and what 
they could and could not do for a broadcast station. I 

settled on a figure that, so far, the market seems to be 
supporting. 

You will also need to be flexible. Some clients like 

hourly charges, some want to see charges based on a 
full day's work or what you would charge for an entire 
project. Engineers who know AM directionals can 

charge more than engineers who do not; engineers who 
can work on IT systems can charge more than engi-

neers who cannot. 

THAT "OTHER" PAPERWORK 
You can keep up with most of your accounting and 

billing activities in computer software that is very 
affordable. I rely on QuickBooks. You easily can find 
out how much income your business generated and the 
expenses associated with making that money. It can 

also tell with a few clicks what clients still have 

outstanding invoices. 
You should also find a reliable accountant and an 

attorney who are familiar with small business affairs. 

My accountant put me on the right track on how to 
file the quarterly tax reports to the IRS and the State 

of Kentucky. He is really going to earn his money 
over the next few months when we settle up with 

Uncle Sam. 
An attorney will come in handy for several reasons. 

After I drew up a standard maintenance and service 
contract, I had him look it over to make sure it con-

formed to Kentucky's laws. The contract will be useless 
if it cannot stand up to the laws of the jurisdiction in 

which you do business. 

Sadly, without a doubt, you will run across a client 
or two who just will refuse to pay your invoices. An 
attorney will help in navigation the laws ofyour jurisdic-
tion in getting paid. Often, a well-written legal letter 

from your attorney is enough to show an owner/manager 

that you mean business. 
The thing to remember about accountants and attor-

neys is their fees go up in direct proportion to the work 
they do for you. Therefore, use their services wisely. 

MAKING IT HAPPEN 
Once you have staked out your territory, put your 

shingle out, and figured out how much to charge, what 
is next? Well, now you wait a bit; it will take time for 
people to find you. But you still have to do your part. 

Lesson #4: Promote yourself. One inexpensive way 

to do this is with a website. 
I registered my company's name and put up a 

simple website outlining who I am, what 1 do, and how 
to get in touch with me (http://www.lagrange-com.com). 
I then put the website address on everything 1 can. 
Business cards, stamps, letterhead, even the return 
address on my envelopes has my website address on it. 
It is also kind of cool to have my email address with my 
company's name in it! 

But the best way to get your name out is word-of-
mouth from others. Obviously, though, they have to 
know about you to "pass it on." For example: two of my 
clients had a need; they called other owners and found 

someone they knew with the information I mailed out 
earlier. I also registered with the SBE as a contract 

engineer and gave them the contact information. 

NETWORKING 
Network with managers/owners. Joining your state 

and/or regional broadcasting association is a great way 

to do this. Regional broadcasting gatherings are good 
places to meet managers and owners and talk to them 
about your engineering abilities and their engineering 
needs. Plus, the state associations have some pretty 

good golf outings for the members. 
As you drive by a small radio station, stop in for a 

visit. As with cold phone calls, you do run the risk of 
showing up at a bad time. If that is the case, leave a 

couple of business cards and make a quick departure. If 
you are dressed for a Hawaiian vacation, change your 
shirt. Remember: first impressions. 

Network with other engineers. You can always learn 
something new from someone else— and your name will 
be at the top of their list if they need backup or a spare 
set of hands. And Barry Mishkind runs a great mailing 

list that has engineers from all over on it 
(www.radiolists.net). You will find many engineers 

more than willing to help anyone with an honest problem 
or question that needs to be answered. 

Scott Cason is indeed a contract engineer. He is 
based in Louisville, KY. His email is: scott@lagrange-
com.com 
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Elevated Radial System 
• Easily inspected. 

• Less expensive. 

• Performs equal to or better than a 
buried system. 

• Requires less labor and materials 
to install. 

• Fully complies with FCC requirements. 

• Can utilize the land below the systems 

for farming, storage buildings, etc. 

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

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

3801 La Plata Hwy, Farmington, NM 87401 
email: info@nottltd.com 
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RC 
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Model RFC-1/B Remote Facilites Controller 

• control transmiter from any telephone 

• 8-64 channels of telemetry and control 

• programmable control by date and time 

• optional printer and modem adapters 

• programmable telemetry alarms 

• integrated rack panel 

Model RAK-1 Intelligent Rack Adapter 

• parallel printer interface 

• internal modem for data transfer 

• front panel status indicators 

• battery backed power supply 

• rack mountable chassis 

• accessory package for RFC- 1/13 

Model DAI-2 Dialup Audio Interface 

• perform unattended remote broadcasts 

• fully programmable output on any key press 

• momentary and/or maintained relay outputs 

• four logic inputs with programmable output 

• balanced audio input and output wth ALC 

• seven DPDT relays and one 4PDT relay 

Model AFS-3 Audio Failsafe 

• contact closure or status voltage on alarm 

• adjustable delay period from 30 sec to 5 min 

• positive delay adjustment via rotary switch 

• internal audible alert--continuous or pulsing 

• front panel status indicators and bypass 

• dual, balanced audio inputs 

II* Sine Systems, 615.228.3500 
wwwsinesystems.com 
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Radio  
History by Kevin Webb 

Tesla and AC Electricity 
The Personal and PR Wars with Edison 

2006 is the 150th year since Nikola Tesla's birth. 
For many, Tesla — possibly the true Father of Radio — 
remains "The Forgotten In For that reason, we 

are featuring a number of articles on Tesla and his 
inventions. As you will read, Kevin Webb has a passion 
for the truth about Tesla's life. 

In many industries, fame comes not necessarily to 
whoever has a pioneering idea or invention, but who was 
the better "promoter." As examples, the history of the 
early years of broadcasting is often deemed obscured by 
the claims of the Westinghouse and AT&T PR Depart-

ments for KDKA and WEAF. But, in terms of our story 
today, it started well before that. 
A small warning before we get started: if you are a 

big fan of Thomas Alva Edison, hang on because this is 
going to be a bumpy ride. Seriously. Because Edison, 
"The Wizard of Menlo Park," electrocuted a live fully-
grown elephant. Absolutely fried it alive until it could 
stand no more on its own. On purpose. In front of a huge 
mob of people and the press. 

And he did it all to prove a perverse point: that 
Nikola Tesla's invention — AC electricity — was evil and 
dangerous, but Edison's DC power was so very safe. But 
that is not nearly the worst of it. Get ready to be shocked 
(pun intended). 

TRUE HISTORY IS NOT ALWAYS PRETTY 
While it seems like you might have peeked at the end 

of this article already, you have no idea as yet what 
terrible fact climaxes this story about Edison (one of 
America's "beloved" inventors) and Nikola Tesla. 

On the other hand, as you read, it may well dawn on 
you why Tesla's name largely has been lost to history — 
and how effective marketing, however cruel, kept 
Edison's name above that of a genius who was arguably 
(some would say unquestioningly) the superior inventor. 

Keep in mind this is not tabloid gossip or history 
embellished. In fact, the entire sickening public display 
was one of the first events recorded with a new technol-
ogy invented by Edison' that captured moving images 
on film as irrefutable evidence! The scene captured on 
film was replayed for audiences everywhere. Sadly, 
Edison apparently convinced the ASPCA that electro-
cution was a more "humane" way to kill an elephant than 
by hanging it. 

THE AC DC FIGHT 
The reason Edison had Topsy the Elephant mur-

dered with Tesla's AC power in 1903, in front of a 
wide-eyed mob at Coney Island in New York, was to 
demonstrate "the horrible consequences of alternati ng 
current." 

Edison was hoping to so thoroughly disgust people 
and make them shun AC power that there would be 
such a huge groundswell of negative publicity and 
such uproar from the public that no one would dare 
convert to AC power. 'AC was not to be trusted 
because, well, it is evil! And dangerous! Do not get 
near it or it will kill you and ruin this country.' Or so 
Edison wanted everyone to believe. 

Edison was quite willing to kill to prove his point. 
Sadly the elephant was only the partial culmination of 
numerous animals put to death in such a grisly and 
public display via these staged electrocutions, all in a 
lurid campaign to smear Tesla's good name. 

As you can imagine, there was also a significant 
amount of money at stake. 

NEGATIVE CAMPAIGNING 
When Edison could not argue his point against 

alternating current logically, he resorted to a smear 

campaign against Tesla and AC power with scare tac-
tics. "Just as certain as death [AC power] will kill a 
customer within six months," he declared. 

In reality, quite the opposite was true. The DC power 
infrastructure was so inefficient that DC generating 
stations had to be placed every one and a half miles. 
Massive copper cables were required to transport the 

DC current. 
When it rained and the ground became saturated, the 

large buried cables leaked enough power that horses 

were electrocuted in the streets of New York City. 

People were receiving significant shocks as well, some 
resulting in death, all because the thick DC cables leaked 
so much power to the earth around it. 

However, the giant PR machine had already snapped 
into action. 

A DIFFERENT BEGINNING 
Ironically, Nikola Tesla was a huge fan of Edison's 

when he first arrived in the US in 1884 literally fresh "off 
the boat" as a newly immigrated Serbian with four cents 
in his pocket. 

Armed with a letter of introduction from Charles 
Batchelor, Manager ofthe Continental Edison branch in 

France, Tesla ap-
proached Edison to 
inquire about a job. 
"I know two great 
men and you are one 
of them; the other is 
this young man," said 
the letter of introduc-
tion. The timing was 
perfect as Edison had 
an immediate need for 
an engineer. Tesla 
was hired immedi-
ately and set out to fix 
one of many emer-
gencies. 

During his intro-
duction, Tesla at-
tempted to explain his 
theories for alternat-

AC or DC, that was the question. 

ing current saying it was the wave ofthe future. Edison's 
response: "Hold up! Spare me that nonsense. It's dan-
gerous. We're set up for direct current in America. 
People like it, and it's all I'll ever fool with." 

A LONG-STANDING ENMITY 

Though Edison admired Tesla's amazing work eth-
ics where he most often worked 18 hour days, this set the 

stage for their eventual falling out. Edison was simply 
too financially invested and was too proud to admit AC 

was a superior system. 
As related in an earlier article, Edison offered Tesla 

a large sum of money to solve a vexing problem. When 
Tesla, after a year of hard work, solved the problem, 
Edison reneged on the agreement, trying to turn it into a 

joke. Tesla literally turned his back on Edison and 
walked away, forming his own company. Edison never 

forgot how his former employee "turned" on him. 

Edison mistakenly believed that the carbon fila-
ments in his light bulbs would only work best with DC. 
It took more than twenty years after AC began flowing 
from the Niagara Falls generating station for Edison to 
finally admit his error in not understanding AC's supe-
riority over DC. 

TWO INVENTORS, TWO SOLUTIONS 
The early debate of AC vs. DC was fast and fierce: 
Nikola Tesla: "Alternating Current will allow the 

transmission of electrical power to any point on the 
planet, either through wires or through the air, as I have 

demonstrated." 
Thomas Edison: "Transmission of AC over long 

distances requires lethally high voltages and should be 
outlawed. To allow Tesla and Westinghouse to proceed 
with their proposals is to risk untold deaths by electricide." 

Tesla: "How will DC power a 1,000 horsepower 
electric motor as well as a single light bulb? With AC, 
the largest as well as the smallest load may be driven 
from the same line." 

Edison: "The most efficient and proper electrical 
supply for every type of device from the light bulb to the 
phonograph is Direct Current at low voltage." 

Tesla: "A few large AC generating plants, such as 

my hydroelectric station at Niagara Falls, are all you 
need. From these, power can be distributed easily wher-

ever it is required." 
Edison: "Small DC generating plants, as many as 

are required, should be built according to local needs, 
after the model of my power station in New York City." 

WESTINGHOUSE ENTERS THE FRAY 
George Westinghouse, who made his fortune in-

venting the railroad air brake, quickly recognized the 
benefits and potential financial reward of a vastly more 
efficient method of delivering power to the world using 
Tesla's AC power. He even shared Tesla's idea of using 
Niagara Falls hydroelectric potential. 

Tesla and Westinghouse worked together to adapt 
Tesla's single-phase system. Westinghouse's engineers 
originally chose 133 cycles as the preferred standard. 
However, Tesla explained this would not do as his 
original AC motor was designed to work best at 60 
cycles. After months of expensive testing the engineers 
realized Tesla was correct and from that point on 60 
cycles became the standard. 

Once Edison found out about Westinghouse and 
Tesla working together to create the alternating system, 
he was so outraged that he set out to discover or 
"manufacture if necessary" the hazards of AC current. 
Personal pride and Edison's ego were at stake, not to 
mention the fortunes he made from DC power. 

CRANKING UP THE ANTI-AC PR MACHINE 

George Westinghouse himselfhad said "I remember 
Tom [Edison] telling them that direct current was like a 
river flowing peacefully to the sea, while alternating 
current was like a torrent rushing violently over a 

precipice. Imagine that! Why they even had a professor 
named Harold Brown who went around talking to audi-
ences ... and electrocuting dogs and old horses right on 
stage, to show how dangerous alternating current was." 

It was Harold Brown, hired by Edison, who wrote a 
letterto the New York Post describing how a boy was killed 
after touching a telegraph wire running on AC current. 

(Continued on Page 26) 
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'• L.; iLedand CPitedUeteL9Ilee 
Rebuild« of Quality Tubes z7-.;ince 1940. 

75412 Highway 25 • Covington, LA 70435 - U.S.A. 
800-624-7626 • 985-893-1243 

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

LOOKING TO CUT YOUR BUDGET? 

LET US HELP REDUCE YOUR 

ENGINEERING COSTS WITH REBUILT TUBES. 

WE OFFER A GREAT WARRANTY, QUICK 

SERVICE, AND A MONEY SAVING PRICE! 

We also buy used tubes. 
Recycle those unwanted duds for $$$ CASH $$$ 

We are a third generation, 
American owned and operated company, 
rebuilding quality tubes since 1940. 

Freeland Products, Inc. 
75412 Highway 25 • Covington, LA 70435 

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

Take 
10% Off 

L.-  .4›. 

THE COST OF YOUR NEXT 
REBUILT TRANSMITTER TUBE. 

This original Radio Guide coupon must 
accompany the used tube when sending 
it in for rebuilding, for discount to apply. 

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

Digital and Analog Transmitter Audio 

Switching Solutions, Analog to IBOC! 
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The AES-302 Digital Audio Switcher/DA/D to A Converter 
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The CDS-300 Composite Audio Switcher/DA 
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The CDS-302 Automatic Composite Audio Switcher/DA 

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

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

Website: www.Broadcast-Devices.com 
bdi 

Continental Electronics' 816HD FM offers the highest power transmitter on 
the market for low-level combined digital HD and analog FM. The 816HD can 
deliver 28kW of power for the strongest, cleanest signal on the airwaves. 
And since the 81611D FM is built "Continental" tough, its performance 
and reliability will make you a superhero! For more information, call 

800.733.5011 or visit our web site at www.contelec.com 
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Radio  
History 

Tesla and AC Electricity 
Continued From Page 24 

Edison's henchmen, including the good Mr. Brown, 
first began roaming the boroughs of New York in the 
1880's, armed with a sheet of metal connected to an AC 
generator by a pair of wires. Edison paid neighborhood 
children 25 cents to catch stray animals for this demon-

stration. Dogs and cats soon began disappearing from 
around Edison's laboratory in West Orange, New York. 

DEMON-STRATIONS 
A small cute little kitten or puppy was placed on the 

sheet metal. Edison then connected the two wires to the 
AC generator and announced to spectators, "Ladies and 
gentlemen, I shall now demonstrate the effects of AC 
current on this dog." A lethal AC voltage electrocuted 
the helpless little animal in front of shocked and sick-

ened spectators. It was at these events that the term 
"electrocution" came to be used. 

Eventually full-grown cats and dogs were used, then 
calves and small ponies and, you guessed it, full-sized 
horses and cows. The ultimate culmination of the "war 
of the currents" came about when a murderer on death 
row in New York State was to be put to death with a new 
invention called the Electric Chair. 

Edison employees Harold Brown (who was a part of 
the public killings of animals) and newly hired Doctor 
Fred Peterson designed the first practical electric chair 
to publicly demonstrate that DC current applied to lab 
animals left them tortured but not dead. They then 
applied AC power to show how swiftly AC killed. The 
electric chair was designed to use AC power and was 
driven by Edison's desire to show that Tesla's AC was 
more lethal than Edison's DC. 

Doctor Peterson headed the government committee 
to select the best electric chair design while still on 
Edison's payroll. AC power was, not surprisingly, cho-
sen as the best method for the state's prison system. 
Westinghouse refused to sell any AC generators for this 
purpose (and even paid for the death row prisoner's 
appeal). Edison and Brown provided the AC generators 
needed for the first person executed by the electric chair 
on August 6, 1890. 

PR WORKS 
Ofcourse we now know that AC is not "evil"— unless 

you have been "bitten" while working on an open 
circuit!' 

It is hard to believe Edison stooped to such a sicken-

ing level because of his abject fear (and/or enormous 
personal pride) that AC electricity would replace Edison's 
extremely lucrative DC power infrastructure in which 
his company, General Electric was deeply invested. 
Yes, that General Electric, now known as GE. 

Edison's brilliant marketing of himself and his im-
age was so thorough and remembered for the ages that 
you may still remember him as a kindly, even grandfa-
therly character that single-handedly created hundreds 
of inventions. The truth is many of his employees 
actually did the real inventing while Edison simply 
claimed the credit for the inventions as his own. 

Curiously, The Smithsonian Book of Invention 

completely omits Tesla and credits Edison(!) with the 
development of today's AC power system. The first 
edition, written by Dr. Bernard S. Finn, contains many 
mentions to Edison in the chapter entitled "The Begin-
ning of the Electrical Age" but Tesla's name is omitted 
altogether. 

by Kevin Webb 

As a final insult a caption under a picture of the 
Niagara Falls generating station reads "When the N iagara 
Falls power station began operating in 1895, it signaled 
the final major act in the revolutionary drama that began 
in Menlo Park in the fall of 1879." None of this is true. 
Yet people have been so brainwashed by Edison's 
highly effective marketing of himself and his image, 
Tesla's name has all but been forgotten. 

CRUEL IRONY 
Even Westinghouse was recognized for the advance-

ment of AC power which, simply put, completely revo-
lutionized the industrial world and ushered in a new era 
of convenience through effective power transmission. 

In 1912, Westinghouse was awarded the Edison 

Medal by the American Institute of Electrical Engineers 
for his "meritorious achievements in the development of 
the alternating current system." Tesla's name faded into 
the background. 

The power plant at Niagra Falls. 

One more important fact of history needs to be illumi-
nated: Shortly after November 16, 1896, when the big 
switch was thrown at the Niagara Falls generating station 
for the first time, Westinghouse's electric company was 
ripe for a takeover by the robber barons at that time. 

Westinghouse appealed to Tesla asking for a way 
out of the royalties that were rightfully due Tesla from 
his inventions. ln a generous and history-making ges-
ture, Tesla tore up the contract thus releasing Westing-
house from having to pay a penny. At that point Tesla 
gave up a huge financial fortune for the sake of mankind. 

Of the 13 patents listed on the Niagra Falls 
generator, nine belonged to Tesla. 

Tesla so believed in AC power's ability to revolu-
tionize the world that he let go of a contract that would 
have paid him many millions of dollars. It has been 

estimated that with the wealth he could have made from 

his inventions he would have been the Bill Gates of his 
time. In return, he was often forgotten, sometimes even 
crudely edited out of pictures — for example, in one with 
Albert Einstein and Charles Steimetz: http:// 
www.radlab.corn/information/tesla.html 

On the other hand, Edison was (how shall I say it in 
a polite way?) not a very nice person. In fact Edison's 

actions in this "War of the Currents" were cruel, evil and 
vindictive at the very least. Edison's fight against Tesla 
was certainly based on the fact a lot of money was at 
stake, but many believe Edison had a personal vendetta 
against his former employee. 

AN INTERESTING "WHAT IF?" 

Just stop for a moment and imagine what could have 
been accomplished had Edison — who truly was a 
prescient individual in his own right, even as he appro-
priated other's work as his own — opened up his heart 
and mind and worked with Tesla instead of against him. 

"Were we," remarks B. A. Behrend, distinguished 
author and engineer, "to seize and to eliminate the 
results of Mr. Tesla's work, the wheels of industry 
would cease to turn, our electric cars and trains would 
stop, our towns would be dark, and our mills would be 
dead and idle." And that could apply to AC electricity 
alone, never mind Tesla's more than 700 patents. 

And as Paul Harvey would say, "Wash your ears out 
with this:" 

"I do not think there is any thrill that can go through 
the human heart like that felt by the inventor as he sees 
some creation of the brain unfolding to success. Such 
emotions make a man forget food, sleep, friends, love, 
everything." — Nikola Tesla 

Here are some addition reading references and pictures of 
Nikola Tesla: 

• www.pbs.org/tesla/ins/index.html 

• www.teslasociety.com/ac.htm 

• http://inventors.about.com/od/hstartinventions/a/ 
Electric_Chair.htm 

• www.teslasociety.ch/info/CHICAG0_1893/index.htm 

• www.teslasociety.ch/info/galerie/bilder/G42.jpg 

• www.swehs.co.uk/docs/kphotos/teslamtr.jpg 

• www.kerryr.net/images/pioneers/gallery/ 
niagara_falls_Ig.jpg 

I. Actually motion pictures were invented by one of 
his employees somewhat against Edison's wishes. Edison 
thought it was a waste of time and would be of no value. 
But that is another story for another day. 

2. While DC may be a more efficient application of 
power and perhaps "cleaner" than alternating current, DC 
current cannot travel over long distances via small cables 
like AC current can without suffering significant losses 
through resistance. In time, AC became the transmission 
standard for public utilities, utilizing voltages of 100 kV 
and higher, which were transformed down to lower volt-
ages for residential, office or industrial use. Although less 
efficient, manufacturers had to make their motors and 
appliances compatible with the national electrical grid. 

Kevin Webb feels Tesla got the short end of the "PR 
stick," especially from some of Edison's cruel tricks. The 
General Managerfor Tieline Technology in Indianapolis, IN, 
Kevin can be contacted at kevin@tieline.corn 

Here is a clickable list of all the URL's 
listed in the Radio Guide articles: 
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Model CMR Digital Antenna Monitor 

Model CRVV-S Weather Receiver 

Ran Broadcast Systems Duilds studios for 

most of North America's major networks, 
group stations, and news organizations. 

Ram offers comprehensive studio design, 

fabrication, systems integration, and 

components. Put Ram's 35 years of 
experience to work for you: 

• Studio Design 8 Fabricalon 

• P-e-Wired Systems 
• Broadcast Furniture 
• Switchers 

• Meterirg 

• Amplifiers 

• Wire & Cable 
• Racks 
• Accessories 

• Used Equipment 
• And More! 
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Model CRW-S Weather Receh.er 

For receiving alerts from the 

National Weather Service (NWS). 

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

Easy to Use and Reliable EAS Equipment* 

• Pre-programmed for your location. 

• Program interrupt relays built in. 

• Six audio inputs. 

• 2 minutes stored audio. 

• All operations via keypad. 

EAS1 Encoder-Decoder 

EAS1 Decoder 

EAS1-CG Encoder Decoder with built-in character generator. 

'Optional DTMF interface available. 

EAS1 Encoder- Decoder 

Model CMR Dicital 
Antenna Monitor 

• Remote Controllable 

• True ratio readings. 

• Phase sign automatic, no extra 

operation. 

Contact Jim Gorman at: 740-593-3150 
jimg@gorman-redlich.corn — www.gorman-redlich.com 

TITUS 
TECHNOLOGICAL 
LABORATORIES 

3-1:11:DC 

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

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

800.806.8851 INWVV.TMJSLABS.COM 
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FCC  
Forum by Cary Tepper 

Station ID Requirements 
Everyone knows from Broadcasting 101 that each 

radio and television station must provide on-air identifi-

cation throughout the day and night. However, people 
often are confused as to exactly what verbiage is re-

quired, and when. 

SIMPLIFICATION 
In 1968 the FCC commenced a proceeding to sim-

plify the requirements for the broadcast of station iden-
tification announcements by AM, FM and TV stations. 
At that time, stations were identifying themselves at the 
top and bottom of each hour, as well as at 
quarter hour intervals. 

Many stations were improvising on these 
IDs and included information beyond the 

station call sign and community. To some 
extent the integrity of these IDs was in 

question. 
When the Rule revision proceeding con-

cluded, the FCC emphasized that "licensees 
are expected to observe the regular identifi-
cation times unless there is a substantial 
reason in the form of undesirable interrup-
tion to program continuity for not doing so, 
and if an announcement at the regular time 
is omitted for this reason, to present it at the 
earliest opportunity." 

THE ID 
As a result of the 1968 proceeding, the 

station identification placement require-
ments of FCC Rule 73.1201 are ( 1) at the 
beginning and end of each broadcast day, 
and (2) hourly, as close to the top of the 
hour as possible, at a natural break in the 
programming. 

Although the FCC's Rules do not define 
"natural break," the administrative history 
of the station identification rule indicates 

that there is no iron clad moment that should 
be labeled a "natural break." 

The FCC suggested that a natural break 
occurs at the end of a regular period in a 
sporting event, the end of a live or recorded 
musical selection, the end of a live musical 
performance, or at the end of a variety or 
drama show. A natural break also occurs i 
there is an intermission. 

CONTENT 
Your station's identification should con-

sist of the station's call sign immediately 
followed by the community or communities 
specified in its FCC license. 

You are also permitted to insert the 
licensee's name, the station's frequency, the 
station's channel number and/or the station's 
network affiliation between the call letters 
and station's location. And, you are permit-

ted to include additional communities in the 
ID so long as the community to which the 
station is licensed is named first. 

In the early 1970s, several radio stations 
were found to have included content in their 
station IDs that misled their listening audi-
ence into believing that the radio station was 
licensed to a community other than the ac-
tual community of license. These stations 
were fined $2,000. So be sure to announce 
the station's actual community of license 
first should you wish to include additional 
nearby communities in the ID. 

Although you are not required to include 
your station's operating frequency in the ID, 

you are required to announce the actual dial 

position if you choose to include frequency information. 
Therefore, if you broadcast on 101.3 MHz, you cannot 

announce "WXYZ 103, New Town." The correct ID 
would be "WXYZ 103.1, New Town." 

SATELLITE STATIONS AND SLOGANS 
If you operate a radio station that has secured a studio 

waiver from the FCC which permits that station to operate 
as a "satellite" of another radio station, the originating 
station may make identification announcements for the 

satellite station. 
Each broadcaster must remember not to confuse its 

station's slogans with the required station identification. 

Slogans such as "The Coast 98," "Z-93 FM" or 
"Sacramento's Original Oldies 107.3" are not acceptable 
station IDs for FCC Rule 73.1201 purposes. Such slogans 
can immediately follow a proper station ID, but they are no 
substitute for the real thing. 

Although it is rare for the FCC to issue a Notice of 
Violation simply for failing to broadcast a proper station ID, 

when station ID violations are coupled with other opera-
tional problems, the FCC has fined broadcasters up to $ 1,000 
for each instance of improper station identification. 

MAINTAIN OVERSIGHT 
If any portion of your broadcast day is leased to a 

programming broker, you need to implement steps to 
require the broadcast of proper station IDs during that 
leased time. The FCC will hold the owner of the station 
responsible for any improper IDs broadcast by the pro-

grammer, regardless of any contract language in the pro-
gramming agreement to the contrary. 

Please remind your on-air staff of the proper station ID 
requirements. Tape a small sign to the on-air desk or studio 

wall with suggested language for all station IDs. Some very 
simple steps will keep you FCC compliant. 

Cary S. Tepper is a principal of the law firm Booth, Freres, fm/ay 
& Tepper, PC in Bethesda, Maryland. Mr. Tepper represents hun-
dreds of commercial and noncommercial radio and TV stations. He 
can be reached at (301) 718-1818 or tepperlaw@aoLcom 

Managing Content. Delivering Results. 

"After researching the market, I chose Harris because we knew that they could aid in the impossible—getting at least 
six of our new stations on the air from the ground up in less than a year. When I run out of ideas or I'm seeking a 
solution to a problem, I know I can call Harris and speak to a professional—a real engineer; somebody on the ground, 

working with new technologies and equipment—and come up with innovative solutions to my problems. As a rapidly 

growing company, it's also great to know that with Harris as our technology partner, we have a clear and efficient path 
to HD Radio'. We're a small company in today's market, but Harris treats us like we're their biggest customer." 

A FM AUDIO CONSOLES DIGITAL RADIO BROADCAST STUDIO HIGH POWER AM SYSTEMS & SERVICE 

94RRIS. assuredcommunicatione  
Broadcast • Microwave • R F Comm • Government Systems www.harris.com 

Phone (800) 622-0022 or email: bcdautoconfirm®harris.com HD Radio' is a trademark of iniquity Digital Corp. 
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DIGITAL DUO! 
Digital DA 2X8 and DigiMatch 2X6 
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to distribute digital audio, or 
convert between AES/EBU and 
SPDIF formats! 
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• Transformer balanced I/O 
• Zero delay or latency 
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Radio War 
Stories by Phil Alexnader 

The Tale of the FM Upgrade 
Most ofthe time, asidefrom the tall towers involved, 

FM antenna installations are easier than AMs, espe-
cially if the AM is directional. Of course, that is now. A 
few years ago, things were a bit different... 

Step with us now, into the Waaaay Back Machine 
for a tale of how a little station out in the "boonies" 
became an early Class B FM in a time when everyone 
was asking, "What's FM?" 

FM HAS A SECOND CHANCE 
It was a time long ago, about 40 years, or perhaps 

a bit more, and the FM band had just begun waking 

from its doldrums. The FCC had decreed a brand new 
system of station classes and mileage separations to go 
along with them. 

At the time, I was running engineering for a small 
group of stations headquartered in a small town where 
they simulcast their AM program on FM with a little 
Gates FM- 1B feeding an Andrew eight-bay "V" hori-
zontal antenna on the side of the AM tower. We 
radiated almost 7 kW ERP. 

That tower had its own story. It worked as an AM 
tower. And I am sure it thought it was an AM tower. 
But in reality, it was the remaining relic of the boss's 
misadventure into UHF-TV; a station that went dark 
with the realization that TV needed support from a 
larger market and was not just "picture radio." 

It was a monster tower for a kilowatt small market 
daytimer not far above the middle of the dial and its 
400+ feet made a great platform for a side-mounted 
FM. At least that is what we thought at the time, 
although the tower had its own idea, as we later learned. 

AN OPPORTUNITY TO BUILD 
Without waiting for an allocation table, I checked 

the mileage separations. Yes! We met the criteria for a 
full power Class B FM station under the new Rules and 
I explained this to the boss the next time he came to town. 
I think I mentioned something about a time limit 

and that we should start thinking about filing for a 
power increase to 50 kW ERP in three or four months, 
when I had finished another project — building a three-
tower directional AM about 100 miles away. 

The boss exploded, asking why I wanted to wait. 
He wanted to file right then and there. "But, but, but, 
I can't be in two places at once," I protested. "And as 
soon as we file, the FCC will send us a grant, then what 
do we do?" 

He chomped on his cigar, smiled, and told me I 
worried too much; the FCC never gave him a response 
in less than six months and I should (to clean it up a bit 
for a "G" rated publication) get busy and get the 
application done so he could sign it before he left town 

at the end of the week. 

I put my work plans at the distant AM site on hold 
and canceled my trip that week in order to do the 
application. It all happened in a blur of little sleep and, 

at the end, I received my "see, that wasn't so hard, was 

it?" rhetorical question as he signed it on Friday 
afternoon. 

THE TELEGRAM 
One month later, almost to the day, his son, who 

acted as the station manager, called me at the AM job 
site and told me "we had a telegram that said some-
thing about an application being granted for the FM," 

and did I know anything about it. (Editor's note: In the 
"Waaaay Back" time when Phil was young, the FCC 
used telegrams to send messages to stations.)(Author's 

note: Hey! Watch out with that "when Phil was younger 
stuff" or I may say something about Western stations 
getting messages via Pony Express when a certain 

editor was younger.") 
Meanwhile, the AM project was going sour in a 

hurry because we had a phasor that refused to phase, 

and it was clear pulling the pattern in and proofing it 

would take much longer than we thought originally. 
With the thought that I should write an application for 

extension of the FM CP, I told him to post the telegram 
on the board in the transmitter room and we would deal 

with it later — much later. 
Fast-forward a few months: The AM project was 

done and the application for license to cover was filed. 
The application for FM extension had been filed 
because the CP was only a few weeks from its expira-
tion date. And now, with a second telegram, our story 
really begins. 

ALMOST, BUT NOT QUITE READY 

With our not-so-new CP posted and a 90-day 
extension attached, the equipment ordered, delivery 
dates established, new power and breaker panel in-

(Continued on Page 32) 

I WHY-

SE T FREQ CALL 

_ ' 17' X 

SET FREO CALL 

'102.71 
MODULATION 

My Computer 

wizard 4 Windows 
now brings 

Multi Station 

Monitoring 

to your desktop 

with true multitasking 
www.belar.com 610-687-5550 

Email sales@belar.com 

See our interactive demo 

at www.belar.com 

6 1011 WBEB 

SET FREQ CALL 

FMMA-1 

PARAMETER 

0 10 20 30 40 50 60 70 80 90 100 110 120 

Percent 

cRaclaP-1MAJIOTAL 

Ogle  
0 10 20 30 

FMMA-1 TOTAL Bar Graph 

FMMA-1 TOTAL Bar Graph 

40 50 60 70 

Percent 

"When accuracy counts, count on Helar" 

RF 
LEVEL 

PEAK MOD 

PPM 

GENERAL 

PILOT 
1 1)5) 1 e 

MENU 

FMSA-1 

TOTAL 106 % 

PARAMETER 
LEFT CHANNEL 

105 
RIGHT CHANNEL 

• 
P 

RDS-1 

' 

ir ,carL ILI vozwin Fri Adobe b.' , rnur.u›nup Liemenirs 41 .1 1111.11.1A Express 

110 - 

100 - 

90 - 

80 - 

70 - 

60 - 

50 - 

40 - 

30 

20 - 

10 - 

0  

AVE:frIMI MIN: 

80 90 100 110 120 

Connections 
Rackl 

FUMA-1 TOTAL ma Tim 

Desktop » 
(< ruu 

100 200 300 400 500 

3/24/2004 4:56:56 PM Seconds 

El PEAK 107. 4,c 

El AVE 94. 2-% 

• NIN 51.0; 

PEAK 107. 

AVE 94.2 ,, 

51. 0,, 

El PEAK 107.4% 

AVE 94.2% 

• MIN 51.0% 

600 700 

Page 30 Radio Guide October 2006 



ThE New 5iconi.-B Voice Remote Control 

PeeNpr ¡W in  rri T r! V I  I n  F i IT; •• 

ha. 0.00 .."/ 1L .10 IREIMEMINERMIR 
o ICE 

The CIrcultWerkes Sicon-P VOICF Rernotefflrof 

D use cot r pre-recorded voice responses or record your own! 

F.> 8 chalnels of metering, status and control (e(paridable to 16) 

and up to 5 alarms per channel. 

D No accessories necessary to control your site right out of the box. 

D Auto-ranging, auto-calibrating menrs make setup a snap. 

D Function scheduler auto-logging & alarm reporting included. 
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Radio War 
Stories by Phil Alexnader 

The Tale of the FM Upgrade 
Continued From Page 30 

stalled, you might think we were ready to install the 
brand new Gates FM- 10G when it arrived and begin 
operations at 50 kW. At least that is the way the boss 

saw it. But I had a few doubts and, as I mentioned, the 

tower definitely had other ideas. 

In other jobs, the only time I had seen a VSWR 

meter move above 1.1:1 was during severe icing when 

someone forgot to turn the heaters on before the bays 
iced. The little FM- 1B, however, seemed quite content 
to hang at about 1.7 on a year-around basis, moving 

slightly higher if we had icing conditions. 

I had checked the meter with the transmitter con-
nected to a dummy load, calibrated it, and there was little 
doubt that too much RF was going the wrong way in the 

pipe. However, with 1,000 watts from the transmitter 
going up 3-1/8 inch rigid line to an antenna rated for at 

least 10 kW input, it had never been a problem. How-
ever, it seemed logical that life might not be so simple 

when we began squirting 7,500 watts into the same pipe. 

Indeed, that is how the "investigation" began. 

READY FOR A CLIMB 
A tower crew was scheduled for the annual tower 

light bulb replacement so I got the brilliantly dumb 
idea of going up for a look at the antenna and transmis-
sion line while they were there to help. When you are 

young, foolish and know you are invincible, anything 

seems possible. And it was over 40 years ago. 
The tower crew arrived on the appointed day and 

I explained what I had in mind. They grinned a little 

and said, "It's your neck — and we like extra money." 

So, the adventure began. While the crew did their 
usual work on the lights I packed a bag with adapters, 
wrenches, a 20-Watt dummy load and a VSWR meter. 
We signed the FM off the air for the afternoon because 

we knew everyone listened to the AM until it signed off 

at sunset. 
Then, I reduced the output of the 50-Watt driver to 

about 20 Watts and checked the VSWR meter and 

dummy load. That worked, so we connected the driver 

directly to the transmission line, buckled up my trusty 

Klein belt — and up the tower I went. 
I should add that all my previous climbing had been 

going just far enough to adjust AM sampling loops, but 

how much more difficult could it be? After the first 50 

feet, I knew I was about to learn the answer. (OSHA 
would not exist for another ten years and safety equipment 

was a simple lineman's belt for resting on the way up.) 

THE THRILL OF HEIGHTS 
There was no safety harness, no lobster claws, 

nothing but hands and feet, arms and legs. Crazy? Yes, 

but that is how the tower crew did it, so I did the same 

—justa lot more slowly. As I said, anything is possible 

when you are young and foolish — and I was all of that. 

(Ed. Phil, we will remember you said that.) 
I gave the climber the bag of tools and started up. 

The tower was hot and the FM line was grounded so 
caution was the order of the day. That tower had a 

very painful bite and my first one, a few months 

earlier, was enough to last a lifetime. 
The tower was one of the old Stainless types that 

had nothing but legs and horizontal cross members 
so the sides were just like a ladder, but what a ladder! 

The "rungs" of this ladder were about two inches in 

diameter and they were over two feet apart. 
Climbing that thing was a workout, and that is an 

understatement. My belt also got a good workout; 

each time I climbed about 25 "rungs" it was time to 
buckle up, lean back in the belt and take a break. 

THE INVESTIGATION 
At the top of the transmission line I put on an 

adapter, the VSWR meter and dummy load, called to 
the ground crew to have the RF turned on and got a 
good power indication, then moved step-by-step 

through the antenna checking each two-bay pair 

separately. 
If you have never seen a multi-bay Andrew "V" at 

close proximity, they were constructed of two-bay 

pairs connected to combiner boxes. In other words, 
a four-bay antenna had two "V" pairs and a combiner 

box, and an eight-bay was two four-bay antennas 
with the combiner boxes fed by another combiner 

box — which is to say the antenna's RF feed branched 
like a tree. 

Since each "V" pair was a complete antenna by 

itself and had a 50 ohm input, it made checking the 
sections on the tower a simple task, at least in theory. 

(Continued on Page 34) 
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by Phil Alexander 

The Tale of the FM Upgrade 
Continued From Page 32 

NOT WHAT WAS EXPECTED 
The first check was inserting the VSWR meter 

between the top of the transmission line and the entire 
antenna. limmmm, 1.7:1. I naively thought the prob-
lem must be in one of the bays. After checking all four 
two-bay sections and the plumbing work that entailed, 
I knew something was drastically wrong. 

The readings ran the gamut from 1.4:1 up to 2:1, 
and it was now clear that there was no way we were 
going to complete the CP without a modification and 
a new antenna. 

The trip down the tower was only slightly easier than 
going up — those wide spaced "rungs" again — but 
somehow I managed not to slip, and staggered away 
from the tower on legs whose muscles were somewhere 
between the consistency of soft rubber and warm Jello. 

A FUN CHAT WITH THE BOSS 
The boss was in town that day so I crept into his 

office and began that "we need to talk" conversation 
that every engineer dreads. He asked, "Well, what 
have you been up to?" "Oh, about 400 feet in the air," 
I wisecracked, hoping in vain to lighten the mood. 

Then he asked what I had found and I said some-
thing about "nothing good," asking if he wanted the 
long version or the short one. The smile left his face as 
he asked for the short one and I told him there was no 
way to make that antenna work for higher power; that 
the only answer I could see was a new antenna. 

He sputtered and nearly bit his ever-present cigar 
into pieces, saying it was not possible, that a new 
antenna would cost almost as much as the transmitter 
we had on order, and he could not understand why we 
had to have a new one. 

Finally, I told him I had been there and seen what 
I had seen; i f he did not believe me, the tower crew was 
there and he could go up and check it himself. He 
groaned, "We really have to have it, do we?" I said yes, 
he did, unless he wanted to burn up a brand new 
transmitter and never get the power increase working. 

So we ordered a new antenna. But, hold on, that is 

not quite the end of the story. 

A " DEAL" 
The boss found a "deal" on a new Gates Cycloid 

antenna that had been canceled after it was built for a 
station two or three channels lower. 

That antenna was tuned on the ERI range at 
Newburgh, Indiana, perfectly on frequency, but when 
the tower crew installed it and I checked it with 1,000 
watts, to my horror, I saw VSWR at 1.7:1. So, we did 
an improvised frequency domain reflectometry (FDR) 
scan — which in those days we called a panoramic 
sweep. 

The sweep showed a very good VSWR curve 
except it was centered about 400 kHz below the 
operating frequency. I called Chester Newcomb, who 
was the manager at ERI in those days, and explained 
the problem. He expressed some doubt and said he 
wanted to see it for himself. One thing he could not 
understand was how I had managed to sweep the 
antenna with any kind of accuracy and, except for the 
result. I was not talking. 

USING WHAT YOU HAVE ON HAND 
I suppose the statute of limitations has expired, so 

I can say it involved an old Gates tube-type exciter 
fed by a TV sweep generator borrowed from a local 

shop, and an ancient oscilloscope fed from the Gates 
FM-1 B's reflectometer, which had an adjustable out-
put. Anyone listening in the wee hours of the morning 
when we did the test would have heard a very loud 60 
Hz hum across the middle of their radio dial for about 
half an hour that night. 

It was a clever combination of using equipment at 
hand and it got the job done. I was not sure how the 
Rules applied. In theory, the Experimental Period 
Rule did not differentiate between AM and FM in 
those days and I doubted we caused interference to 
anyone between 1:30 and 2:00 AM. 

In any event, I thought the results spoke for them-
selves and said nothing about the "measurement method." 

A PROBLEM SOLVED 
AND A LESSON LEARNED 

Chester Newcomb and his crew arrived the next 
day with an HP Panoramic Analyzer and other equip-
ment from their lab. By noon, we saw the result. 
Thousands of dollars of test equipment confirmed 
what I had said; the antenna was perfect, about 1.07: I , 
if only our frequency was two full channels lower. 

Chester and his crew spent two days, finally using 
a hydraul ic jack to spread the plates before the antenna 
would tune to frequency. After that, the power in-
crease had only minor glitches that are always part of 
a new installation. 

We filed for the "License to Cover" and the station 
remains on the air today with the third generation of the 
family now in charge. Today, we know what happens 
when an FM antenna is side-mounted, but then every-
thing was new and we were learning as we went. 

By the way, I should mention the station was 
almost in the center of the band and the tower face was 
exactly thirty inches across. 

Phil Alexander is a contract engineer andfrequent 
contributor to Radio Guide. Phil's email is 
dynotherm@earthlink.net 

j 1,r-j\ i\i3  Our Ingenious 
'Quad Leveler' 

Four independent channels of intelligent audio gain control 

Inovonics has packaged four channels of smooth-sounding audio 

leveling into a single rack space. The four channels may be used separately 

for microphone and phone- line leveling, or may be selectively linked 

for dual-stereo or split mono/stereo program audio control. 

A unique combination of peak and average response to program 

dynamics combines the gain- riding utility of a gated AGO with the 

tight peak control of a fast limiter. This particular combination of 

long- and short-term level correction yields consistent subjective 

loudness without resorting to excessive dynamics compression that 

can lead to listener fatigue. 
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Operation of the 264 is entirely program controlled, and user 

adjustments have been restricted to a bare minimum for quick, set-

and-forget installation. Operating entirely within the analog domain, 

the 264 utilizes colorless Class- D (PWM) technology for stable and 

transparent operation. 

The 264 also provides alarm tally outputs to signal a 'dead air' or 

out-of- limits condition for each of the four channels. 
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In  1305 Fair Ave • Santa Cruz, CA 95060 
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Call For Info 

ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 

\\ I I \\ \ \ 

COMMERCIAL QUALITY 
1355 9], 1 Om 1 2, 1 5m 1 8r1 4,5 Im 11, 3 3m 37m 3 9/5 
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800-627-9443 608-326-8406 

www.dhsatellite.corn 

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

* Custom Fabrications 

OVER 600,000 Manufactured 

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

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

Buy Factory Direct & 

Save! 

WHY NOT SWITCH TO MCI? 

COMPLETE FM/TV PRODUCT LINE 

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

Control panels available. 

• ANTENNAS 

• SPLITTERS 

• NOTCH FILTERS 

• HARMONIC FILTERS 

• POWER COMBINERS 

• CHANNEL COMBINERS 

• N +1 SWITCHING MATRIX 

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

ECONCO 
Rebuilt Power Tubes 

Approximately 

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

Call for Your Quotation 

ECONCO 1318 Commerce Ave., Woodland, CA 95776 
Phone: 530-662-7553 Fax: 530-666-7760 

Toll Free: 800-532-6626 Website: www.econco.com 
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For its excellent quality-price voluz, 

For its adjustable transmission 

power output from 0 to 20W for ony 

selected operational frequency. 

For its double conversion receiver 

that makes it opt for digital codifica-

tion (Up to 4 audio chonnels) 

For being digitally synthesized in 20 MHz operational bard for 

frequencies from 150 MHz to 960 MHz 

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

modulation percentage and pilot signal level (19 KHz stereo without 

disconnecting the audio from the transmitter). 
For its remote control 

For its analog telemetry 

For being made for mono or 

stereo (MPX) signal 

For its capability to work 

with AC power voltage from 

90 to 250 V, 50/60 Hz and 

also with external battery if 

needed. 

• 

OMB AMERICA 
phone ( 305) 477-0973 

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

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

Solving Sage-Endec EAS 

Power Supply Problems 

By now, it has happened to almost everyone using an 

Sage-Endec FAS encoder-decoder. Either you find the 

machine has a seemingly endless string of "System 

Startup" messages stored and an inoperative device or 

your staff reports that when the machine tries to handle 

an alert it usually appears to reboot, losing the alert. 

ANOTHER BAD WALL-WART 

In most cases, these symptoms have proven to be 

caused by a failing power supply module — that cheap 

"wall-wart" originally supplied with the Endec. 

The problem is caused by the apparent failure of the 

output filter capacitor in the power module causing high 

ripple and limited current capacity from the supply. 

Depending upon the state of the capacitor, the system 

might or might not boot up. 

If there is enough current to start the machine, what 

usually happens is that when the Sage's printer begins to 

print out the report of' the POST, the high current 

required causes the power supply voltage to dip below 

the acceptable input value required by the Endec. The 

Endec then shuts down, the heavy load goes away, and 

the cycle begins all over again. 

A LONG TERM FIX 

Most stations experiencing this have just replaced 

the power supply module — at quite an expense if 

purchased from the manufacturer's rep. Others have 

tried power supplies from alternative sources. A few 

have tried to cut open the wall-wart, find a capacitor to 

fit, replace, and reseal. 

But now, here is an easy fix that will repair the 

original power supply or— as preventive maintenance — 

will add many years to the life of the original supply and 

avoid future failure. 

Using an Xacto kni fe or single edge razor blade, split 

the power supply cable positive and negative leads for 

about 4 inches. Strip about a quarter of an inch of 

insulation from each lead and install a 4,700 tiF at 25 

Volts ( or higher) capacitor across the power supply 

output cable. 

Instead of trying to make repairs inside the power supply, 
an external capacitor is quicker and easier to attach. 

You will note that the lead with the white stripe is 

positive; do not "flip" the wires when attaching them to 

the capacitor. 

I placed the capacitor assembly in a snap-together 

chassis box available from Simco Enclosures 

(www.simco.com) to tidy up the whole assembly. 

You may wish, depending upon where the Endec is 

mounted, to place the capacitor a bit further back from 

the tip; the placement is really up to you. The completed 

project looks clean and neat. 

The capacitor fits inside the plastic box. 

For just a few dollars and a few minutes of your 

time you can resurrect or possibly add years to the 

performance of your Sage-Endec power suppl), . Sounds 

good to me. 

The capacitor is safely inside the box. 

Dave Mandelbaum is a contract engineer and product manu-

facturer in Southern 

dave(admengineering.cm 

California. Contact him at 

 DEmail your tech-tips to radio@rconnectcom 

PHASETEK INC. 
Quality 

PHASETEK'S manufacturing facility 
and components expertise are avail-
able to design and fabricate any type 
of inductor or special RF component. 

Our engineering and production staffs 
years of experience and commitment 
to quality are available to fill any 
special requirements. 

Dependable 

RELIABLE & DEPENDABLE 

RF COMPONENTS & PARTS 

Variable & Fixed Inductors 
Variable & Fixed Vacuum Capacitors 
Fixed Mica Capacitors 
RF Contactors 
Vacuum RF Contactors 
Test Jacks and Accessories 
Static Drain and Lighting Chokes 
Isolation Inductors 
Sampling Loops 
Dial Counters and Couplers 
Transmission Line Terminations 
Ribbon Clips and Tubing Clamps 
Horn Gaps 
Toroidal Current Transformers 
And More! 

550 California Road, Unit 11 
Quakertown, PA 18951 

Phone: 800-742-7383 215-536-6648 
Fax: 215-536-7180 Email: kgpti@epix.net 

Website: www.phasetekinc.com 

Custom Phasing Systems 

Customture 
Manufacd 
Antenna Phasing Systems 
Control Systems 
AM/MF Antenna Tuning Units 
Diplexers (NDA/DA and expanded band) 
Triplexers 
Transmitter Combiners 
Dummy Loads (with matching networks) 
Tower Deturing Units/Skirts 
Broadband Matching Networks 
Tunable Skirt Assemblies (TSA's) 
Isolation Transformers 

Experience 

Phasetek's .experienced staff of 
engineers and production personnel 
are dedicated to provide the broadcast 
industry the highest quality, custom 
designed phasing equipment. 

Value 
OTHER SERVICES AVAILABLE 

Phasing System Design 
Engineering & Technical Field Support 
AM & FM Installations. 
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End-to-End Solutions From SCMS 
Moseley SL9003Q Studio Transmitter Link 

a 

a 

Get your STL Solution from 
the Dealer That Knows Radio. 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

Whether you are faced 
with a studio move or IBOO 

conversion, make the right STL 
choice for today and tomorrow. 

Moseley Starlink SL9003Q-2SLAN is the 
first STL to provide AES digital audio and 

Ethernet over the traditional 950 MHz STL band. 

For T1 lines and license-free links, the Moseley Starlink 
SL9003T1 gives you bidirectional digital audio, Ethernet 

LAN extension, remote control, and telephone. 

Your best value for the future is the right STL choice today. 

Moseley Starlink is available from the most reputable supplier 
in radio broadcast - SCMS. 

Contact SCMS 

at any of its offices 

to discuss your needs. 

1-800-438-6040 

Bob, Ernie, Matt or Mike 

HQ in Pineville, NC 

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

Central: 1-731-695-1714 Bernie O'Brien 

West Coast: 1-866-673-9267 Doug Tharp 

Mid- West: 1-513-899-3036 Mary Schnelle 

South-Atlantic: 1-770-632-1295 Art White 

North-East: 1-315-623-7655 Jim Peck 

South-West: 1-877-699-9151 Tyler Callis 

Pro Audio: 1-877-640-8205 Ric Goldstein 
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Station 
high school sports coverage on Cincinnati area stations. 
His marketing and promotional efforts on behal fofWM WX 
will likely include similar sports coverage in the future. 

Guide 
Putting an NCEFM 

On The Air 
Did you ever have the desire to put a new station on the 

air? An Ohio man found out that all it takes is an investment 

of $50,000-$60,000 ... and plenty of time. 
It took over seven years to get the Cincinnati area's 

newest non-commercial station on the air. Bill Spry is 
President of Spryex Communications, the licensee for 
non-commercial WMWX. "We got the CP and man, 1'11 
tell you what, it was fireworks," related Spry with all the 
excitement of a new parent. "Once I got that, the next call 
I made was to PSI and ordered the antenna." 

The four-bay directional antenna is on a tower near 
Brookville, Indiana. The station signed on in August at 
88.9 FM with an ERP of 4,600 watts, licensed to the small 
Ohio community of Miamitown, on the west side of 
Cincinnati. near the Indiana border. 

FROM DREAM TO CONSTRUCTION 
Spry was one of the early advocates of Low Power FM 

and a member of the Community Radio Coalition that filed 
petitions requesting authorization of the LPFM service. 

He is also the "idea creator" of the Raduga automa-
tion software, a system he specifically markets to LPFMs 
to help them get around FCC Rules for local program 
origination. With a hard drive full of music, liners and 
spots, any station can "produce" its own programming, 
following a format that is able to be cloned onto many 
other stations. 
WMWX is Spry's first effort at building and program-

ming a Full Service non-commercial station. Together 
with his wife Rhonda and friends like Sean O'Connor, he 
managed to get it on the air after a long process that 
included negotiating with other applicants for the precious 
88.9 MHz. frequency. 

He discovered the channel through ComStudy soft-
ware and was the original filer for it, only to face 
competition when the FCC opened the licensing pro-
cess. The application was then tied up at the FCC, since 
it has no method of resolving the mutually-exclusive 
filings for non-comm channels. The group went as far 
as asking Ohio Congressman Steve Chabot for help, to 
no avail. 

General Manager Bill Spry glows brighter than 
a final tube next to the WMWX transmitter. 

Ultimately, Spryex prevailed as two other applicants 
"went away," leaving only Georgia-based Community 
Public Radio. "We motivated him monetarily to go away," 
quips Spry. 

by John Hingsbergen 

CONSTRUCTION 
The original plans for the station included a religious 

format at 400 watts non-directional. After finding the 
Indiana tower site, plans were changed to a 4,600 watt ERP 
directional. The location is only 20 feet lower than the 
highest terrain in Indiana. 

The station's transmitter is a Silicon Valley, acquired 
from "Praise FM," WQRP in Miamisburg, south of Day-
ton. According to Spry, WQRP General Manager Joe 
Laber called and said, "Hey Bill, I've got a transmitter. If 
you wanna buy me a laptop, I'll give it to you.""So I bought 
him a laptop and ran." 

In addition to the Windows computer running the 
Raduga software, another critical piece ofequipment at the 
WMWX transmitter site is a Broadcast Warehouse DSPX 
processor that Spry describes as "awesome." 

The 60 dBu coverage contour for WMWX includes the 
Indiana communities of Brookville, Bright and much of 
Batesville. Ohio coverage includes the small towns of 
Harrison, Dent and Ross as well as the Community of 
License. There is also good coverage in parts ofC incinnati's 
west side, giving the station, according to Spry, an area 
population of 1.8 million. 

OPERATIONS AND PROGRAMMING 
Spry's approach to operating WMWX is similar to the 

way he programs two LPFMs in Northern Kentucky, 
mainly driven by terrain limitations. 

Spry and colleagues plan to focus much of their com-
munity programming on Cincinnati's Western Hills and 
Price Hill communities. Otherwise, the new station oper-
ates a voice-tracked music format under the identity 
"ClassX," a mix of classic rock and AAA. The music 
library consists of over 4,000 songs and is growing every 
day. Spry hopes his station will attract listeners who have 
lost their love for radio due to the lack of musical variety. 

Instead of originating from a remote studio, WMWX 
is programmed via on-site automation running the Raduga 
software. Live programming, such as a weekly jazz show 
from the studio in the basement of Spry's Hamilton, Ohio 
home is delivered via AirLink, a 128 kilobit IP-based 
system. (Despite assurances he has received from Orthogon 
Gemini, Spry is not convinced a terrestrial STL will do the 
job largely because of a hill on the 34 mile path between his 
studio and the transmitter.) 

WMWX' first " remote" originated at 
the Boone County, Kentucky Fair. 

AirLink also allows Spry and his crew to take the 
station on the road to events such as August's Boone 
County Fair. With this system, the entire station can go on 
the road. 

He also plans to attract volunteers with a "passion for 
radio." Volunteer Sean O'Connor, whose "day job" is in 
medical billing, has been working for years, brokering 

OPERATING AS A NON-COMM 
O'Connor says, "One of the biggest challenges is 

getting people to realize that there is a left side of the dial." 
With their entry into non-commercial broadcasting, the 
Sprys, O'Connor and others involved with WMWX be-
lieve they will draw new listeners from the 24 to 54 year-

old demographic into the "reserved band." 
According to O'Connor, "A lot of people don't even 

know there is a left side of the dial." For Spry, no matter 
where the station is on the dial, "I want to bring radio back 
to what it used to be and we want to get the community 
involved again, but we want to do it in a commercial 
sounding manner." 

Bill and Rhonda Spry in their home-based studio. 

Regarding financial support for the station, Spry and 
crew are already soliciting underwriting funds from area 
businesses, including an aggressive campaign of on-air 
promos. "It's going to be tough," he says. 

"Cincinnati is a competitive market. We're hoping to 
get more support from Indiana now that WIFE is moving." 
(That Connersville, Indiana commercial FM is in the 

process of relocating to Cincinnati, taking away a major 
service near the WMWX transmitter.) 

Another option for NCE stations is individual listener 
support but Spry says they will think about that in the future. 

HD RADIO & NEW TECHNOLOGIES 
Spry is no fan of HD Radio and FM multicasting, 

calling it "a joke" due to its limited coverage and sideband 
interference. In fact, Spryex was a signatory to comments 
opposing IBOC, filed with the FCC in 2000. 

"All the big broadcasters were screaming about the 
interference that low power would cause but what about 
IBOC?" he said. Aside from the interference and the 
expense in converting existing stations, Spry says "Analog 
sounds better." 

Instead, he is putting his efforts into more traditional 
broadcasting, saying "We don't need a bunch more chan-
nels that people hate." 

GOOD LOCAL RECEPTION 
Rhonda Spry, who is working on underwriting and 

marketing for the new station, says, "The first night we 
went live, the phones were ringing off the hook." She and 
husband Bill have both had the experience of receiving 
"thumbs up" from other drivers when out on the road in the 
ClassX van, boasting, "People are finding us." 

Spry is cautious in describing plans for expansion of 
his operation, saying he has two translator applications 
pending and will be willing "to branch out if the opportu-
nity would arrive." For now, the crew is busy adding to the 
music library, looking for underwriting support and pro-
motional opportunities. 

From a technical point of view, they would like to 
move to studios closer to the transmitter and get a terres-
trial STL when finances allow. And, in the spirit of a true 
non-commercial broadcaster, rather than spending $ 15,000 
to try the Orthogon Gemini "Wireless Bridge," he would 
love to find something "experimental" that he could try at 
little or no cost. 

During his nearly 40 year career John Hingsbergen has been a 
DJ, a program host, News Director and producer. Since 2000 he has 

been Program Director at WMUB-FM at Miami University in 
Oxford, Ohio. Contact him at: hings@fuse.net 
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And all action, too. 
• • • 

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

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

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

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

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

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

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

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

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

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

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

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

company that invented the digital broadcast hybrid. 

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

Why not see for yourself? 

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

AUDIO I NETWORKS 

New Call Controller has Status 

Symbols, DTMF pad and recorder 
controls ( like Desktop Director), 
but lets talent use their favorite 
wireless phone or any standard 

handset for call screening. 

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

queue and more. So much better 
than a panel of blinking LEDs. 

Assistant Producer enables talk 
show production via LAN or WAN. 
Status Symbols, Caller ID support. 

instant messaging and caller 
database are just a few benefits. 
Supports touchscreens, too. 

• • • 

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



Tech Support 
Forum by Ted Alexander 

Tech Support Follies 
Listening in on More Customer Support Calls 

In recent months, Ted Alexander has been sharing 

a behind-the-scenes look at the tech support business 
- perhaps the most important connection between 

manufacturer and customer. The stories are real, only 
the names have been deleted to protect the truly weird. 
As he points out, Tech Support representatives have to 
be ready to help solve all sorts of problems. 

When lightning strikes or power surges, unpro-
tected equipment connected to the outside world some-
times gets "zorched" (a highly technical term meaning 
the unit is now able to function more or less as a 

doorstop). 
Naturally, this prompts a call to the Tech Support 

Department. Sometimes the call is from an owner who 

just does not understand why we cannot produce 
"lightning proof" equipment. 

"IT ZORCHED ITSELF AGAIN" 
Tech Support Rep. "Hi. Tech Support, can I help 

you?" 
Unhappy Zorched-box Owner: "Yes, you can. I 

want my money back on my Kodak (sic)." 
TSR: "What's wrong with it?" 
UZO: "It keeps blowing out. I've had it up to you 

guys three times in five years, each time for the same 
problem. Each time you told me the ISDN card was 
bad and it cost a lot to replace it." 

We quickly looked up the service history of the 
unit and learned the customer was in a southern state. 
The unit was installed at a night club where it had been 
in service for years. In those five years, it had been sent 
in for service three times, each time because it had 
been hit by lightning. 

TSR: "Sir, have you installed any surge protection 
on the electrical or phone lines for this unit? 

UZO: "Why don't you just make them stronger so 
they are "lightning-proof." 

TST(Considering inviting the caller to validate Ben 
Franklin's kite flying experiment): "Sure, sir. We would 
love to do that. But the unit would cost $ 1,000 more. 

UZO: Surely you have a cheaper solution. 
TSR (biting tongue so as not to suggest the caller 

should be connected to a Van de Graff generator): 
"Perhaps not connecting it to the outside world during 
a lightning storm?" 

"IT JUST WON'T PASS ANY AUDIO" 
Reading and having a basic understanding of the 

tech manual and how the unit operates would seem 
elementary, right? So, you will understand why re-
maining calm and polite to the following caller took a 
bit of effort. 
A customer had sent in a unit that he could not get 

to operate. We checked it over on the bench and found 

it met all specifications. It worked just as it should. 
Tech Support Rep: "Hello, Tech Support." 
Puzzling Customer: "Can you tell me what was 

wrong with my unit?" 

TSR: "Yes, we found no problem with the electron-
ics. What was wrong was that your input and output 
pots were both turned all the way down." 

PC: "So, all you guys did was turn up the pots?" 
TSR: "Yes." 
PC: "Then why do I have to pay for repair time 

when nothing was wrong?" 

Sometimes it makes an experienced engineer sit 
and wonder just what is going on "out there." 

Here are a few more of the more puzzling state-
ments tech support people have heard more than once: 

• "I don't have time to read the manual." 

• "It's dark in here, couldn't you guys have included a 
panel light?" 

• "We can't afford surge protectors" 

• "The line usually fails about 5:00 in the morning, but 
that's too early for me to get there to see what's happen-
ing on site. Don't you have a remote indicator?" 

• "You'll have to pardon me. laman engineer but not a 

technician." 

"ARE YOU SURE I CAN'T DO THIS?" 
New digital processors can do almost anything to 

a station's audio and hopefully are adjusted so that the 
expected listener is delighted with the sound of their 
favorite station. However, sometimes, a station engi-
neer (and we use the term somewhat loosely this time) 
finds an additional use for his processor. 

In this case, an engineer of a low power FM station 
just loved his Omnia processor. He was using the 
composite output from the Omnia to drive his trans-
mitter, so he had the AES/EBU output port available. 
Now, he wanted information on how to make a digital 
recording from it so he could transfer the processed 
audio to a CD-R. 

This fellow was talking about how proud he was 
that he just purchased a new "digital" recorder. He 
wanted a "pure" digital output from the processor, 
without any D/A conversion between processor and 
recorder. After a short discussion of wiring to an AES 
XLR connector, he said he could get a cable "made up 
locally" to interface between his processor and his 
"digital" recorder. 

As I listened, he went into a little detail about how 

he got "Jim's Crab Shack and Cable Store" to wire up 
an XLR to a 1/8-inch plug (not a good sign). Then, 
several days later, he called saying he could not get the 
contraption to work. He said that the "cable store" 
used the "standard" XLR pinout, but when he plugged 
it all together, he said "It made a terrible noise!" 

It took some effort, but I did not say to him, "No 
kidding." 

HAVING THE RIGHT TOOLS FOR THE JOB 
Telephone companies and their circuits have been 

mystifying all sorts of people over the years. Just the 
fact that a #5 crossbar system with thousands of 
mechanical relays worked well was a great technical 
achievement. Then switching was made part of some 
on-premises equipment and it became "electronic." 

Unfortunately, many facilities are not well equipped 
to deal with many aspects of the electronic systems. 
Furthermore, some employees do not seem to grasp 
even an "overview" of what is happening. Day by day, 
we find we are getting more and more calls like this 

typical example. 
Tech Support Rep: "Good morning, Tech Support." 
Station Tech: "Hi. About one out of five times my 

telco line doesn't drop after a caller hangs up." 
TSR: "What kind of line are you using?" 
ST: "It comes from our PBX." 

TSR: "OK, first of all, does your PBX send proper 

POTS CPC codes?" 

ST: "Huh?" 
TSR: "Does your PBX provide a loop current drop 

at the end of a call?" 
ST: "I don't know." 
TSR: "Can you connect a scope to the line, measure 

the off-hook and on-hook voltage, and see if you get a 
momentary loop current drop when a call ends." 

ST: "I don't have a scope." 
TSR: "Does the unit turn off when you unplug the 

telco line?" 
ST: "Yes, but we still don't get program-on-hold to 

come through." 
TSR: "Have you checked the audio at the input 

connector?" 
ST: "I have no way to do that." 
TSR: "Well, until you can make those measure-

ments, I can't really be sure what the exact problem is." 
The sad thing is, you know what is next: the caller 

runs down the hall and tells his boss that the Tech 
Support guy is "baffled" by the problem. Meanwhile, 
the Tech Support guy is ruminating on a station with no 

test equipment. ("Here; hold these wires while I throw 
this switch...") 

PCB LEVEL REPAIRS 
On the other hand, there are veterans in our indus-

try who are basic, good troubleshooters, adept at 
component level troubleshooting and component re-
placement. 

However, they often became expert at a time when 

components were large enough to see without a mag-
nifying glass — and those components mounted in 
holes on single sided PC boards. Those guys know 
when to let the surface mount device (SMD) repairs be 
done at the factory. Well, most of them, anyway. 

Tech Support Rep: "Hi - this is Tech Support." 
Zealous Tech: "Hello, I found a chip resistor on the 

motherboard cracked. Can I replace it myself?" 
TSR: "We don't recommend that unless you have 

special tools or, at the least, a pin sized soldering tool 
and a very steady hand." 

ZT: "Well I'll give it a try anyway." 
Several days later the customer called back to ar-

range for factory service. He had attempted to solder a 
surface mount device to a six-layer motherboard, and it 
looked like he used a 100-Watt soldering gun. He turned 
a simple repair into a $ 1,200 motherboard replacement. 

The consensus in the repair department: perhaps 
this fellow should stick to installing car stereos. 

ANSWER THIS, PLEASE: 
Finally, we close with a few more of the questions 

our tech support people regularly field: 

• "Can your box make my cell phone sound any 
better?" 

• "Do you have any 'pull' with the phone company?" 

• "Why can't we get better audio with our 9600 baud 

dial-up modem connection speed?" 

• "What's a mix-minus? Minus what?" 

• "Can't you guys make anything that speeds up Internet 
audio?" 

• "I have an INSD question ... my INSD doesn't work." 

• "I can't understand the instructions. Can't you just 
tell me the shortcut?" 

• "I know it's not your product, but can't you tell me 
how to make it work?" 

• "My intern dropped it yesterday and now something's 

loose inside. Do you know what it may be?" 
The cool, calm, collected voice on the other end of your call 

to Telos/Omnia/Axia tech support may well be Ted Alexander's. A 
well-experienced former chief engineer. Ted can be contacted at 
Ted AMFMTV@aoLcom 

A clickable list of all the URL's 
listed in the Radio Guide articles: 

www.radio-guide.com/URL.htm 
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"We outgrew our old studios. 
With Axia, that won't happen again." 

"Kaya FM is a trailblazer. We were 

the first independent radio station 

licensed in South Africa after 

apartheid. We invented our own 

unique format, a mix of music and 

talk. We grew into one of 

the most popular stations 

in Johannesburg. And we 

completely outgrew our 

original studios. 

"Moving to Newtown, the city's 

cultural and entertainment center, 

required 'showcase' facilities; 

dynamic, striking studios that 

mirrored the buzz and 

excitement of our station 

and community. 

le "We also needed a routing 
system that would seamlessly link 

all of our studios and news facilities 

— cost-effectively, of course. 

"Our equipment search began with 

the usual suspects, but 

nothing clicked until we 

saw Axia. Using Ethernet 

switches and CAT-6 cable 

to share audio between 

destinations makes a lot of sense, 

and costs a lot less than those 

expensive mainframe routers. Axia 

is more flexible, too. 

"This is a system we'll never 

outgrow, because we can expand 

it by plugging in more audio nodes 

wherever we add new inputs. 

"The on-air staff loves the 

Axia consoles; they're 

very flexible and easy to 

operate. Powerful, too: 

you can store custom 

show setups and call them up with 

one button. This really simplifies 

switching between talk and music 

shows — just load the show profile 

you want and the board is ready 

in seconds! And no more 

worries about setting up 

mix-minuses when doing 

remote broadcasts; the 

surface takes care of all 

that for you no matter how many 

callers or remote lines you have. 

"I think Axia was the perfect 

choice for Kaya FM. We have all the 

functionality we wanted, 

and we got it for half the 

price of systems with less 

features. In fact, we've 

already ordered another 

new Element control surface! Axia is 

a technical dream... I can't imagine 

a better fit for our station." 

— Russell Pope, Operations Manager 
Kaya FM, Newtown, Johannesburg, South Africa 

486.-.06 

www.AxiaAudio.com 

ei2.. 20115 7'LS ('op. rights reserved. Asia Ls a trademati TLS Cog). laher trademarks am! liÁenesses are property or their respeeave awnen. 



DO WE HAVE A FLASHER FOR YOU! 

NO, NOT THAT ONE, INTTHRE0sDTUuCplir 

HOT &OM 
BY DM ENGINEERING 

THE FIRST PHONE FLASHER AND DOOR 

INDICATOR DESIGNED EXCLUSIVELY FOR 

THE BROADCASTER WITH THE FOLLOWING 
FEATURES: 

* Distinctive color multiple ultra-brite wide angle 
LED flashers and distinctive audible alerts for 
both phone and door 

*Audible alerts can be muted remotely by contact 
closure or TTL low 

* Driving voltage output for the EWE Solid State 
Relay Pack for lighting ncandescent lamps up 
to 300 watts 

*Adjustable volume for audible alerts (Off-Low-High) 
* Wireless solutions available 
* Multi-line detection solutions available (up to 12 ) 

FOR MORE INFORMATION, PRICING, ETC. ABOUT 
THIS AND OTHER INNOVATIVE PRODUCTS 

FOR THE BROADCASTER, PLEASE VISIT OUR 
WEBSITE AT: 

WWW.DMENGINEERING.COM 
OR CALL US AT 1-800-249-0487 

THIS ONE! 

Missing Some of Your Radio Guides? 
Get Them All on the BDR 

Sometimes that magazine you lent out does not come back. Or, 

you left it at the studio, and need it at the transmitter. Version 2.7 of 

the Broadcaster's Desktop Reference (BDR) now includes every 

issue of Radio Guide from January 2003 to the present. Plus, there 

is an index for the PDFs, for easier location of older articles. 

The BDR is an ongoing effort to provide useful tools, information, and 
history of interest to broadcasters. 

The CD includes several sets of Radio 
Utilities, an AM and FM/TV database viewer 
(including DA patterns), as well as EAS 
printer paper sources, project schematics, 
historical data and pictures — even some 
humorous Top Ten lists. 

Recent additions include the archives 
of the BROADCAST mailing list from 
www.radiolists.net, going back over seven 
years. Using your reader, lots of tech tips 
from the field and other helpful info are quickly searchable. 
A Table of Contents for the BDR can be found at: www.oldradio.com/ 

bdr.htm 
The proceeds from this CD fund both future improvements of the BDR as 

well as helping the efforts of oldradio.com to document the industry's history. 
There is no set price for the BDR. Many find $15-$20 appropriate to 

cover the costs of materials and shipping, plus a little extra for funding the 
improvements. If you pay more, it will be put to good use. 

If you have wideband Internet, we can now make arrangements for 
you to get the BDR quicker, via the Internet. 

Credit Card Payments Accepted at: 

www.radio-guide.com/products.html 

Or send your check or money order to: 

Barry Mishkind, 2033 S. Augusta Place, Tucson, Arizona 85710 

Please include your snailmail and email addresses. 

Consultant 
Guide 

Consulting Communications Engineers 

EMC Test Lab 
• FCC Applications 

• Frequency Searches and Coordination 

• AM-FM-CATV-ITFS-LPTV 

• EMC Test Lab - FCC and European ( 1E0 

Email: info@owleng corn 

OWL ENGINEERING, INC. 
651-784-7445 

5844 Hemline Ave. N., Shoreview, MN 55126 

Fax: 651-784-7541 

Member AFCCE 

The Coverage Map Store 

REALcoverage.com 

High Pelprmance Engineering 
for eximum Coverage 

Radio Consulting Engineers 

g  Professional Engineering Services 
* FCC Applications 
* Coverage modeling 
* RF exposure limit reports 
* SIL & microwave path analysis 
* Co- location and interference studies 
* Expert witness testimony by P.E.s 

IdIngineers, Inc. 352-367-1725 

ASSOCIATES 

Consulating 

Communications 

Engineers 

FCC Applications • Design • Field Engineering • Tower Detuning 

Upgrade & Relocation Studies • AM Directional Array Tuning & Proof 

EXPERTS IN: 
FM • Directional Antennas • RF Exposure • TV • DTV Transition 

210S. Main St. Theinsville, WI 53092 • 262-242-6000 • Fax 262-242-6045 
www.evansassoc.com Member AFCCE 

Communications Technologies Inc. 

Radio Frequency/Broadcast 
Engineering Consultants 

AM • FM • TV • LPTV 

Cellular/PCS Site Analysis 

P.O. Box 1130, Marlton NJ 08053 
Phone: 856-985-0077 
Fax 856-985-8124 

web:www.commtechrf.com 

Clarence M. Beverage 

Laura M. Mizrahi 
 A 

Doug Vernier 
Telecommunications Consultants 

Broadcast Engineering Consulting 

AM/FMíTV/DTV 
°Custom Mapping Service 
@Frequency Searches 
©Propagation Prediction 
@FCC Application Preparation 
@Directional Antenna Design 

S oft 

corn w v-soft co 

e gicom consulting@v-soft corn 
- ( 800) 743-3684 

MBC Consulting 
FM Broadcast 

Engineering Specialists 

• Applications & Upgrades 

• Frequency Search $ 199 

• Custom Mapping 

800-219-7461 
www.MBCRadio.org 

Your Ad Here 
Only $50.00 

Over 10,000 Readers 
Every Month 

Reach those who will 
specify your services. 

Email: radio@rconnect.com 
or call: 928-284-3700 
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Radio Guide 2007 

AM Transmission 
Seminar 

The System from Transmitter to Tower 

Three Days of Training ncluding 
Hands-On with Actual Hardware and Networks 
Complete details at: www.radio-guide.com/amseminar.htm 

AM SEMINAR DATES: 
Wednesday - Friday 
February 14-16, 2007 

Advance reservations will be 
taken beginning on November 1st 
Orlando, Florida location to be announced. 

$350 for eech reservation. 
Includes all materials, lunch for all three days, 

a Radio Guide jacket, and the best technical 

educational experience you will ever have. 

• Non-Directional Antennas 

• Direct onal Arrays 

• ATUs and Matching Networks 

• Transmission Lines and Phasors 

ft(e-freeeeteéee--, 

lq(1 *W — 

A 

• FCC Rules and Regs for DA's 

• SBE Certification Points 

• AMD Testilg on Site 

• Q&A Session and Practical Tips 

Radio Guide AM Transmission Seminar Registration 

$350 Per Registration 

Please mail a copy of this form with your check to: Radio Guide, PO Box 20975, Sedona, AZ 86341 

For credit card payment and more nformation go to: www radio-guide.corn'amseminar.htm 

First Last Title   

Company  

Address   

City     State/Province     Zip/Pstal Code   

Email     Phone 
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Service Guide Radio Equipment Products and Services 
New tubes are now manufactured by Econco 
in expanded facilities in Woodland, California. 

ttes ECONCO 
Tel: 800-532-6626 Web: www.econco.com 

Intl: + 1-530-662-7553 Fax: + 1-530-666-7760 

TRANSMITTING 

CAPACITORS 
MICA-VACUUM-CERAMIC 

eco 
(760) 438-4420 

LINK@SURCOM.COM 

AM Ground Systems Co. 
Ground System Construction, 

Evaluation 8. Repair 

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

DA HOOK DA GAP 
Safety Grounding Hook Lightning Dissapation Gap 

Solid Brass Hook & Hardware 
Fiberglass Rod Handle 

#10 Copper Cable & Alligator Clip 

Available with Horn or Ball Gaps 
Patented (#5,661,262) 
Hot Adjust Mechanism 

Wilk Science and Technology Inc. 
1112 North Grove Avenue, Oak Park, Illinois 60302 

Telephone & Fax: (708) 524-8588 

CCA PARTS 84 SERVICE 
V84J Electronics 

Can supply all parts, schematics, and 
manuals for OCA, CSI, Sintronic, and 
Visual transmitters. Field service and 

complete rebuild transmitters available. 

Call Van or Jerry Meier: 770-907-2694 
Fax: 770-907-2694 — 24/7 Service 

COD, Visa, Master, Discover, NET- 15/30 
www.ccaelectronics.net 

Met Matins Powder 
Silver Plate On-The-Job with Cool-Amp!!  

Cool-Amp Conducto-Lube 
`;' ,Tvo , S4,1, (\ s0,1 

'Maintain your RF frequency 'Reduce resistance 
'Keep your PCBs cool 'Prevent power interruptions 
'Increase conductivity 'Prevent data errors 

'Minimize power loss from 'Prevent power failure 
corrosion & oxidation 

Lftt 
oees..o 

Ph: 503-624-6426 as rr Fax: 503-624-6436 
VNAV.0001.aMP.COM (s. 11,(0111(,1 emad: sales@cool-amp corn 

BALJE 
TRANIIINIrrTIEHIES. INC. 

www.boeuarex.eom 

BAUER - ELCOM BAUER - SPARTA - CETEC 
Re-Manufactured 

Bauer Transmitters Available 

AM/FM — 2.5 kW to 25 kW 
www.bauertx.com paul@bauertx.com 
915-595-1048 Fax: 915-595-1840 

D&C Electronics Co. 
- New Tubes - 

We have the alternatives for all your needs, 
at the lowest prices, direct from our stock! 

EIMAC, SVETLANA, PRO-TEK®, EEV, and many others 

352-688-2374 or 800-881-2374 

w VISA & MASTERCARD Accepted œ 

• Bel to 1/Neel' 
UnEtal to Bel 
Bel to Bal 

Ir. rTraQnsformers 1/8" MountIng Holes 

Industrial Glass Epoxy 

Board (202. 3") 

Plated thru Holes 

Response 40 - 20 K 

Hertel EnginCitn-"n elg 

Newman Kees 

Measurements 

8611 Slate Rd 

Evansville, IN 

47720 

812-963-3294 
,keregeen,oghtbl' , 

ea. 
Free Shippng 

or/ on Order of 4 or TOM 

Atnirig* Isolator (cf Hum ISO) 

.e-,4•1• ne   
Around the County Around the Country Around the World 

George Whitaker 
Owner www.mikeflags.com Practical Radio Communications 

Arlington, TX 

Now Available! New Sections! 

Eimac • Amperex • Svetlana • WA-Corn 
Motorola • Toshiba • Philips • Mitsubishi 

Se Habla Espanol • We Export 

Ate800-737-2787 
780-744-0700 Email: rtperfparts.com 

TV 

The updated 2004 version of Eimac's 
Care& Feeding of Power Grid Tubes 
Handbook is now available. 

Contact Richardson 
Electronics today for 
your FREE copy. 

A Richardson 
Toll Free 800-882-3872 

630-208-2200 
Electronics Internet broadcast.rell.com 

Engineered Solutions E-mail: broadcast@rell.con 

Des 
DIVERSIFIED 

COMMUNICATIONS 

SYSTEMS 

"SERVING lil?0.-1DC'ASIEI?S 

SINCE 1981" 

BROADCAST EQUIPMENT REPAIR 
Audio/RF Equipment - AM/FM Transmitters 

Free Consultation/Loaners Available 

WWw.divcomm.biz 

814-756-3053 • rpogson(a aol.com 

OWN A LPAM STATION! 
LICENSE FREE! 

• 1-2 Miles Range Possible 
• FCC Part 15 Type Accepted 
• Best sound in the business! 

Tel 919-362-9393 Fax 919-367-0607 Visa\M/C 

http://www.am1000RANGEMASTER.com 
sales@amlOOORANGEMASTER.com 
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Squeeze them on 
Jumper Wire. Great 
for temporary or 

permanent jumpers. 

You need 2 per pair! 

ST Connectors for 

66 Blocks.. 

Bag of 10: $ 6.95 
Bag of 100: $65.00 
(Ridiculously Expensive!) 

We also have Punching Doublers, 66 
Blocks, Single Pair Jumper Wire in 

Assorted Colors 66 Block & Modular 
Attenuators, anC many other Unique, 
Problem Solving Telecom Products. 

Fix F2F 
Problems! 

Handset Modular: $ 18.95 

1 Pair Modular: $14.95 

2 Pair Modular: $18.95 

1 Pair Hard Wire: $ 8.95 

as% Success Rate. 

RF Filter 
Choose the frequency range for maximum rejection: 

• 5 to 3mhz AM) •3 to 30mhz •26 to 60n az • 60 L5C'mhz Fm) 
Now Available... Combination AM & FM F lters! 

See the RF Troubleshooting Flow Chart 
and four page RF Tech Bulletin at: 

www.sancimari.corn 

Mike Sandman... Chicago's Telecom Expert 

Call for FREE Catalog: 630-980-7710 

Professional Engineering Services 
*FCC Applications 

*Coverage modeling 

*RF exposure limit reports 

*STL & microwave path analysis 1 

*Co-location and interference studies 

*Expert witness testimoni by P.E.s 
www.rfengineers.com 

IdIngineers, Inc. 352-367-1725 

BESS INTERNACIONAL 

"Now in Our 34th Year" 

World Leader 
in AM-FM 

Transmitters 

AM & FM Pre-Owned Units in Stock 

All Powers and Manufacturers 

Instruction Books - Spares - Complete 

Visit our VVebsite: www.bcsco-int.com 

Or Call Rob Malany at: 321 -960-4001 

Professional 
Equipment Repair 

1› Consoles 

Exciters 

STLS 

Automation Systems 

I> Audio Processors 

Transmitters 

Remote Equipment 

at Lightner Electronics, Inc. 

Toll Free: 866-239-3888 ee o N 
www.LightnerElectronics..com • 

www.digitalradicengineering.com 

— Phone: 845-355-4001 

-i3gitalradio ngineenng 

Professional Broadcast Engineering Services 

Consulting • Project Management • Contract Engineering 

FCC Alternative Inspections • Due Diligence Inspections 

Engineering Staff Oversight • Engineering Staff Assistance 

Facility Inventory • Broadcast Equipment Acquisition 

New & Pre-owned Broadcast Equipment Sales 

II %Mgt 40 
d•u C•nt•uf 

nyestigator V 3.01 
',HAT f11.1, 

FILAtor Both 
You choose! 
rfSoftware, Inc. 
• 

11100.1.• • ngln••ring 100. 

Are VOL' tired of switching from program 
to program to complete a project? 

How about displaying your drive test output 
on top of your Longley-Rice prediction to SEE 
how your station is operating. 

Save time, numey, and hard drive space, 
with software that gives .ciu all the tools 
in one program to Nvork smarter not harder. 

Call 352467.1700 for Details! 
Visit wwwirfsoftwareicom Toda 

FCC COMPLIANCE 

TOWER SIGNS 
AM & FM TOWER SIGNS 
STANDARD & CUSTOM 

TOWER REGISTRATION SIGNS 
ANTENNA LEASING SIGNS 

EXTENDED OUTDOOR LIFE 

ANTENNA ID 
PRODUCTS 

RED GUY WIRE MARKER BALLS 
8 ft YELLOW GUY WIRE PROTECTORS 

ANTENNA TAGS - NUMBERED 

FREE CATALOG 

antennalD@msn.com 

610-458-8418 
VOX OR FAX 

www.antennalD.com 

GLENMOORE, PA 

19343-9552 

Let IBS plan your 
new Studio Build 
or Site Renovation 

Contact: 
Olen Booth or Houston McDavitt 

24 Years in Business 

with over 300 build outs. 

662-324-6934 • www.fixmystation.com 

McPherson Radio 
Specializing in pre-owned QEI transmitter products. 

QEI I — 6 Month Warranty — QEI 

All equipment tuned and tested on your frequency. 
MC has a repair facility to meet your broadcast needs, 

for repair of QEI exciters and low power transmitters. 
Other broadcast manufacturer products are welcomed too 

Bob Brown at 856-232-1625 Fax: 856-232-2075 
Email: mcphersonradio@comcast.net 

Zonum Industries 

Quality Rebuilt Tubes 
4,000 Hour Guarantee 

Se Habla Español 

Phone: 530-476-2400 Fax: 530-476-3210 
zonumindustries@yahoo.com 
www.zonumindustries.com 

MOORETRONIX 
BROADCAST & INDUSTRIAL ELECTRONICS 

Our 50 Year 
Our client list continues to grow. 

Thank you for your confidence 

and equipment purchases. 

We Re-Condition 
Pacific Recorders BMX I- II- 111, AMX, 

ABX and RMX, Stereo-Mixer and 

Mixer News-Mixer products. 

Solve Your System Wiring Problems Fast! 

Y • • ./ • 
animmt:_61,-91111, 111111Wi'" 

With STEREOTRACER 

See our Web News-Update page, for details. 

Tel: 800-300-0733 Fax: 231-924-7812 

VVVVW.MOORETRONIX.COM 

Global RF Solutions' 
RF Engineering Consultants 

"We've Rewritten The Book on RF Safety" 

www.grfs.net 
(480) 814-1393 

rfsolutions@cox.net 

•FCC Compliance Specialists 

•RF Safety Training 

•Site Surveys, Narrowband & Broadband 
•MPE Software Analysis, Sales, Training 

•Safety Programs 

VS.  Oft Innovative and Reliable 
'R:F'.'":6°'"f;in R F Engineering Software and beading Consulting • • 

Longley-Rice Coverage 'Create stunning "real-world" coverage 
maps and interference studies using 
Longley-Rice. PTP. Okamura/Hata 
and FCC with Probe 3" 

•Search FM channels under spacings 
a 

and contour protection using 
FMCommander"' 

•Prepare AM skywave and groundwave 
allocations studies and map AM FCC 
contour coverage with AM-Pron"  
The Leader in Broadcast Engineering Software 
YAM. v-soft.corn infoelv-soft.corn (800)743-3684 

Who you know can make 
all the difference... 
100+ Local SBE Chapters 

SBE 
5,400+ Members 

Nationally-Recognized 
Certification Program 

JobsOnline & ResumeBank 

www.sbe.org • (317) 846-9000 
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FINAL STAgE 
Radio Guide Ads: October 2006 

Advertiser - Page 

AM Ground Systems - 19 

Anritsu - 32 

Armstrong Transmitters - 17 

Audion - 13 

Axia - 41 

Bay Country - 15 

Belar - 30 

BEXT - 15 

Broadcast Devices - 25 

Broadcast Electronics - 15 

Broadcast Software Intl. - 3 

Broadcast Tools - 11 

CircuitWerkes - 31 

Comrex - 5 

Conex Electro Systems - 15 

Continental - 25 

D&H Antennas - 35 

DM Engineering - 42 

Econco Tubes - 35, 44 

Energy Onix - 2 

ERI - 17 

Fanfare - 13 

Freeland Products - 25 

Gorman Redlich - 27 

Harris - 28, 48 

Henry Engineering - 2, 29 

lnovonics - 1, 34 

Jampro - 33 

JK Audio - 9 

Kintronic Labs - 9 

LBA Technology - 17 

LEA - 23 

Lightner Electronics - 33 

Micro Communications - 35 

Moseley - 8 

Nautel - 18 

Nott Ltd. - 23 

OMB America - 35 

Omnia - 47 

Orban - 48 

Peter Dahl - 33 

Phasetek - 36 

Prophet Systems - 10 

RAM Broadcast Sys. - 27 

Radio Systems - 21 

RF Specialties - 21 

SCMS Inc. - 37 

Shively Labs - 19 

Sine Systems - 23 

Telos - 19, 39 

TFT - 13 

Tieline - 7 

Titus Technology - 27 

Transcom - 13 

Website 

www.amgroundsystems.com 

www.anritsu.com 

www.armstrongtx.com 

www.audionlabs.com 

www.axiaaudio.com 

www.baycountry.com 

www.belar.com 

www.bext.com 

www.broadcast-devices.com 

www.bdcast.com 

www.bsiusa.com 

www.broadcasttools.com 

www.circuitwerkes.com 

www.comrex.com 

www.conex-electro.com 

www.contelec.com 

www.dhsatellite.com 

www.dmengineeering.com 

www.econco.com 

www.energy-onix.com 

www.eriinc.com 

www.fanfare.com 

www.freeland-inc.com 

www.gorrnan-redlich.com 

www.broadcast.harris.com 

www.henryeng.com 

www.inovon.com 

www.jampro.com 

www.jkaudio.com 

www.kintronic.com 

www.lbagroup.com 

www.leaintl.com 

www.lightnerelectronics.com 

www.mcibroadcast.com 

www.moseleysb.com 

www.nautel.com 

www.nottltd.com 

www.omb.com 

www.omniaaudio.com 

www.orban.com 

www.pwdahl.com 

www.phasetekinc.com 

www.prophetsys.com 

www.ramsyscom.com 

www.radiosystems.com 

www.rfspec.com 

www.scmsinc.com 

www.shively.com 

www.sinesystems.com 

www.telos-systems.com 

www.tftinc.com 

www.tieline.com 

www.tituslabs.com 

www.fmamtv.com 
_J 

www.radiopapers.net 

On-Line Now! 

Radio White Papers 

Radio Technical Reports 

Radio Application Notes 

Radio Technical Manuals 

RADIO ROUNDUP 2006 - 2007) 

The Radio Guide Industry Date and Event Register 

Email your dates and information to: radio@rconnect.com 

National & SBE • Regional & State • FCC Applications & Deadlines 

— 2006 — 

SMPTE 
October 18-21, 2007 
Los Angeles, California 
www.smpte.org 

NAB New York 
October 23-26, 2006 
New York, New York 
www.nabnewyork.com 

2006 Broadcasters Clinic 
October 24-26, 2006 
Madison, Wisconsin 
www.wi-broadcasters.org 

CBI Conference 
October 24-30, 2006 
Adam's Mark Hotel, St. Louis, Missouri 
/www.askcbi.org 

4th Annual Ohio Broadcast Engineering Conf. 
December 7, 2006 
Columbus, Ohio 
www.oab.org 

- 2007 - 

IEEE Annual Conference 
January 12-24, 2007 
xxx, xxx 
www.ieee.org 

Consumer Electronics Show (CES) 
January 8-11, 2007 
Las Vegas, Nevada 
www.cesweb.org 

AM Transmission Seminar (by Radio Guide) 
February 14-16, 2007 
Kissimmee, Florida 
www.radio-guide.com/amseminar.htm 

National Assoc. of Tower Erectors (NATE) 
January 12-15, 2007 
Nashville, Tennessee 
www.natehome.corr 

National Religious Broadcasters NRB2007 
February 16-20, 2007 
Orlando, Florida 
www.nrb.org 

Great Lakes Broadcasting Conference & Expo 
March 13-14, 2007 
Lansing, Michigan 

www.michmab.com 

National Federation of Community Broadcasters 
April 11-14, 2007 
New Orleans, Louisiana 
www.nfcb.org 

NAB 2007 
April 14-19, 2007 
Las Vegas, Nevada 
www.nabshow.com 

OAB Annual Convention and Engineering Conf. 
March 16-17, 2007 
Tulsa, Oklahoma 
www.oabok.org 

SBE Certi'ication Exam Dates 
Exam Dates 

Feb 9-16, 2007 

April 17, 2007 

June 1-11, 2007 

Aug 10-20, 2007 

Location 

Local Chapters 

NAB Las Vegas 

Local Chapters 

Local Chapters 

App.Deadline 

Dec 29, 2006 

March 2, 2007 

April 20, 2007 

Jun 8, 2007 

www.radio-guide..com — Radio Guide On-Line 

www.radiopipeline.net — Radio Buyers Guide 

www.radiopapers. net — White Papers On-Line 

www.radio-classifieds.com — Used Equipment 

AC1 TRIAC controlled lamp switcher 

enbergelec.com 

NO RELAYS 

Zero cross 
switching 

Steady or 
flashing! 

Adjustable 
flash rate 

1 

C3IONDO 
COMMUNICATIONS 

Internet Solutions for Broadcasters 
- Live Streaming Media 
- On Demand Streaming 
- Podcasting 
- AV Encoding 
- Web Design / Web Hosting 
- Search Engine Marketing 

Call Us: 215-778-8530 
Email Us: sales@biondocomm.com 
Visit Us: www.biondocomm.com 

Microphone Flags 
949liteill abc° 

UVE 

800.450.6275 
micflags.com 

All our Mic Flags feature our PRO-TECH paint (non-chip). All shapes and sizes, CUSTOM and BLANK mic flags. 
camera stickers-promotional products-lapel pins your first choice for quality and service 
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Omnia 6EXi The Ultimate Upgrade. 

JS Company nta 
OmniaAudio.ayn 

Selectand modify processing presets here 

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

last few years, thousands of leading stations in he world's top markets have 

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

competitors have just given up: others are mere shadows of their former selves. 

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

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

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

Sydney and Beijing. The other guys tried to match its winning sound... and 

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

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

HD Radion" and conventional FM at no extra cost. The world's first non-aliasing 

digital clipping system, with composite clipping for the ultimate in competitive 

loudness. The high-precision Multi-Band Look-Ahead Limiter (invented by 

Omnia) for perfect HD Radio processing. The six-band limiter for conventional 

FM, with adjustable crossovers for surgically-precise control over your 

signature sound. An integrated DorroughTM Loudness Meter. And of course, 

the groundbreaking 96 kHz, 24-bit platform that delivers full 20 kHz bandwidth 

for HD Radio broadcasts. Always innovating. 

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

HD Radio Diversity Delay bat helps digital broadcasters eliminate analog 

connections to the HD exciter, ensuring independent analog and digital program 

streams. And the exclusive new LoIMD Clipper that actually suppresses 

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

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

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

processor full-fedged Omnia-6EXi power.) 

A lot of muscle? You bet. No wonder the competition is runring scared. 

Omnia is a reg stered t -ademark of T:_:3 Corp HD Radio is a trademark of iBiguity Digital Corp. Dorroigh and Louoness Meter are tradema'ks of Dorrough Electronics Inc. 
2005, TLS Corp. All rights reserved. 



Harris is your end-to-end radio solution provider. 
AM/FM Analog or HD RadioTM • Audio Consoles • Broadcast Studios 

High Power AM • Systems and Service Intraplex Transport 
HD RadioTM is a trademark of iBiquity Digital Corpora 

Harris PR&E NetWave console with optional networking. Available in 

8-16-24 channel frames, all with fully modular construction. 

FlexStar HDx exciter-the gold-standard for r and FM-HD exciters, 
featuring RTAC (Real Time Adaptive Correction for best mask 
compliance) and Exgine, the latest iBiquity platform in HD Radio. 

Imagine Harris transit" 
combined 

/1ARIZIS» 

2X1000, 1 kW tri-mode FM/FM-HD or digital only 
transmitter. FM transmitters available from 250 W 
to 70 kW, in analog or HD Radio. 

II I 

Destiny 3DX-50, 
50 kW medium wave 
direct digital drive 
high efficiency, 
high reliability AM 
transmitter. 
AM transmitters from 1 
kW to 2 megawatts, all 
fully compatible with 
HD Radio. 

£Jary Dtbard audio processing. 

OPTIMOD 9400-AM Digital 
No-compromise, independent, multiband processing 

for analog AM and digital radio—in one box! 

For over 20 years, OPTIMOD-AM has dominated the sound of major-market AM radio. 
Orban's new 9400 offers even better analog AM processing, while its unified analog and 

digital design substantially reduces costs compared to a two-box configuration. 

assuredcommunications 

Contact Harris at 800-622-0022 or email autoconfirm@harris.com 

vvww.harris.cœn 
Government Systems 
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