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Whenever the subject of locating a cellular structure near an AM radio
transmitter site came up it was more often than nat immediately quashed due to
unknowns of what possible effects re-radiation from it might have on the AM
station’s radiation pattern.
Perish the thought of mounting cellular antennas on a hot AM radiator! Those
sorts of things were just not done — and especially not done if the radiator was
part of an AM directional antenna system. It was likened to opening a can of 1
worms or sailing into uncharted waters. , S 866-4JAMPRO
indeed we have come a long way in the intervening yeass. 4
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Several new IBOC receivers were released in Novem-
ber, which should please those committed to the technology.

Thanks to the Internet, news circulates within minutes
of a product’s release. Comments on sensitivity and sonic
qualities were noted, as well as some of the addition
features. One intrepid person actually disassembled the
radio and reported on the PC boards inside.

SOME GOOD NEWS

It is true that in some markets (especially those which
suffer from major multi-path issues), reception has im-
proved dramatically with IBOC receivers.

The broadcast technical community continues to install
new equipment, solve bandwidth and antenna problems, and
operate some very clean plants. This is a good thing, improv-
ing both analog and digital transmissions. (It might be even
better if there was sufficient monitoring and test gear to
reduce the diversity delay errors that drive listeners crazy, for
example. Too many stations fall short here.)

SOME REALISM

Even if the current receivers have flaws, it is important
to credit the manufacturers for their investment in time and
money, despite slow sales outside of the broadcast industry.

True, the real need is for good portable and auto radios
priced where consumers will buy them. But if every
receiver released gets nothing but criticism, manufacturers
will give up and make more profitable things. It is not their
fault current design and cost factors are such hurdles.

Will IBOC gaintraction in 2007? With Satellite Radio,
Wi-Fi, Wi-Max, and all the other alternatives out there, if
IBOC continues to roll out slowly it could lose momentum
to some of those other form factors.

Engineers are doing their jobs. The need for compel-
ling programming, smart promotion, and wise direction
from the FCC has never been greater. - Radio Guide -

1-888-274-2721
www.bsiusa.com
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The Marriage of Cell Sites
to Hot AM Radiators

by Jack Layton, CPBE

Normally, you would not expect to see AM and cell
phone transmitters sharing a tower. In fact, a common
nightmare scenario is for an engineer to go to the
transmitter site only to find a new stick has “sprouted”
in the array. However, as Jack Layton shows, AM and
cellular can live together.

We have come a long way in the last twenty years.
Back in the 1980s cellular telephones were in their
infancy. The heretofore-unknown monopole antenna
support structures for cellularantennas were popping up
everywhere like weed seeds in springtime.

NiMBY!

Wheneverthe subject of locating a cellular structure
near an AM radio transmitter site came up it was more
often than not immediately quashed due to unknowns of
what possible effects re-radiation from it might have on
the AM station’s radiation pattern.

Perish the thought of mounting cellular antennas on
a hot AM radiator! Those sorts of things were just not
done —and especially not done if the radiator was part of
an AM directional antenna system. It was likened to
openingacan of worms orsailing into uncharted waters.

Indeed we have come along way in the intervening
years. All of the above mentioned taboos have become
common place practice in the dawning years of the
2|st century.

A MORE PRAGMATIC VIEW

Vertical real estate in some places has become more
valuable than strategically located, choice commercial
property. Local ordinances have become so restrictive
that the unthinkable of yesterday is out of necessity
becoming the commonplace of today.

The vertical tower is the support structure for the
cellular antennas. The vertical tower is the radiating
system for the AM broadcast station. AM broadcasters
have been mounting FM antennas, STL antennas and
associated transmission lines on their radiating struc-
tures for years. Why not use the same vertical tower to
serve as a cellular site and AM radiator?

The only magic involved is introducing the cellular
transmission lines onto the tower without substantially
altering the structures ability to continue to serve as an
efficient AM radiator. And really, there is no magic to
it provided you do not violate some of the basic laws
of physics. In addition, the broadcast licensee gener-
ates a new stream of revenue and the cellular carrier
avoids the aggravation and hassle of the not-in-my-
backyard public hearings.

All of this means that the era of the marriage of
cellularsites to existing AM broadcast antenna systems
has now come into its own. With that in mind, let us
examine several acceptable methods — and some of the
precautions to be taken — to make use of a tower up to
about 135 electrical degrees in height (at the AM fre-
quency) for this dual purpose.

GETTING PAST THE INSULATOR

Most AM radiators sit on base insulators. The AM
energy is introduced between the base of the structure
and the buried ground system. This arrangement is
commonly called a series-fed radiator. If one were to
directly introduce coaxial transmission lines onto such
a tower the base insulator would be effectively short
circuited.

On the other hand, if the transmission lines are
mounted on insulated hangers up to the 90-degree point
on the tower — a quarter of the wavelength at the AM
frequency - they become transparent to the RF energy
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being introduced across the base insulator. The shields
ofthe coax cables should be tied together, using ground-
ing kits, and connected to the AM ground system where
they leave at the bottom of the structure. At the quarter-
wave point the shields are again tied together and
electrically connected to the structure.

Common practice is to use grounding kits that tie
the shields to a bus bar that is electrically connected to
the structure at the 90-degree point. (The height of the
90-degree point on the tower is determined by the
formula 245.7/f MHz.) This is commonly called a
quarter wave stub.

SKIRTING THE AM RF

A second method thatis commonly used isto ground
the base of the tower. Feed lines then can be introduced
directly onto it. The structure is excited with the AM
energy through a
skirt. The skirtcon-
sists of three or six
wires symmetri-
cally dropped
down the faces of
the structure. Typi-
cally they are sup-
ported 24 to 36
inches off the face
of the tower by in-
sulators at 50-foot
intervals.

The wires are
electrically tied to
the structure at the
top or at the 90-
degreepoint. Atthe
bottom they are tied together with a wire ring. AM RF
energy is introduced between the ring and the ground
system.

The input impedance to the system is determined by
the height at which the skirt is tied to the structure. It can
be selected by moving a short between the skirt wires
and the tower thus lengthening or shortening the skirt.
The resistance will increase as the skirt/tower short is
moved higher on the structure.

The input reactance will be inductive. If the short is
placed where the resistance is 50 ohms, matching to the
AM feed line can be accomplished by the use of a
vacuum variable capacitor between it and the coax line.

Everything on the tower must have a good electrical
bond to it. The idea is to make cellular antennas and
transmission lines all part of the AM radiating system.
The shields of the feed lines must be bonded to the tower
at ground level and at no more than 30 electrical-degree
intervals thereafter. This arrangement is called a shunt
feed. Various manufacturers of skirts market them as
Unipoles and Tunapoles.

Using a skirt to isolate the
AM RF from the cell antennas.

ISOCOUPLERS

Isocouplers can be used to bridge the coaxial feed
lines across the base insulator of aseries fed AM antenna
system. The typical isocoupler couples the 1.8 GHz
cellularenergy across the base insulator with about 2 dB
insertion loss and appears as a small capacitive reac-
tance across the base insulator at the AM frequency.

As previously mentioned, the shields of the feed
lines must be connected to the structure at intervals of
not more than 30 electrical degrees. The low end ofthe
isocoupler must be electrically bonded to the AM
ground system with 2-inch or larger copper strap.
Kintronic Laboratories manufactures isocouplers for
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cellular use. They are capable of withstanding AM RF
voltages encountered with 10 kW across the base
insulators of towers in the 90-degree height range.
They typically introduce 40 pf of capacity.

CONSTRUCTION POINTERS

When adding cellular antennas to an existing AM
radiator attention must be given to RF exposure to
construction workers. In addition, the integrity of the
ground system must be preserved.

When the concrete pad for the cellular equipment
is installed, the ground screen, if one exists, should
carefully be cut and bonded around the concrete pad
with 2-inch or larger strap. The location of the AM
coax feed line, sample lines, AC power lines for tower
lighting and any control cables should be determined
before the first spade of dirt is turned.

Electrical and telephone cables for the cellular
installation should be brought to the structure in a
straight line in from the edge of the ground radial
system. This will disturb the least number of the wire
radials. Any radial wires that are broken should be
brazed together when the installation is complete.
Last, but not least, ifthe structure requires painting the
black transmission lines running up one face of it must
be painted to match the tower painting.

When the installation on a non-directional radiator
is complete, the base impedance must be re-measured.
If necessary, the matching network should be touched
up to present 50 jO to the coaxial transmission line.

AM AND CELL TOGETHER

A recent installation at WRAA in Luray, VA for
Shentel (Shenandoah Telephone) involved the drop-
ping of an old structure and the installation of a new
tower, ground system and antenna coupling unit in its
place. This necessitated the station to go silent for
about 10 days.

When the new tower was up and the skirt installed,
the tuning unit was adjusted to allow this daytime
station to temporarily resume operation. After the
installation of the cellular antennas and transmission
lines were complete the base impedance was re-mea-
sured and final touch-up to the coupling unit was
accomplished.

Finally, a 302 Form was completed and filed with
the Commission. A new license document was issued
by the FCC reflecting a new value of base impedance
and base current.

CELL ANTENNAS ON
DIRECTIONAL ARRAYS

The installation of cellular antennas on one ele-
ment of a directional antenna system is a bit more
involved. Nevertheless, with properattention, the mating
can be done successfully.

Any of the three described methods of introducing
the cellular trans-

mission lines onto
thetowerisaccept-
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are already shunt A?‘

fed the method of k“\_.
introducing the V& i
coax lines onto the 5 }.‘,‘: ;\‘!
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radiators, the least -‘4‘
disruptive method "l
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of bringing the V‘-“;
transmission lines >),," | |
across the base in- <

sulators is to use it js no longer unthinkable to mate
isocouplers. There cellular antennas to an AM radiator,
will be six ormore €ven in a directional array.

coaxial lines to be installed on the tower. This means
six or more isocouplers. Each will present about 40 pf

of capacitance.
(Continued on Page 6)
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The Marriage of Cell Sites
to Hot AM Radiators

— Continued from Page 4 —

Before any construction is attempted certain steps
should be taken to ascertain that the directional antenna
system is operating properly. The monitor points de-
scribed in the station license should be within specified
limits. The operating parameters of the directional an-
tenna system should be within tolerances specified in
Part 73 of the Rules. The Common Point impedance
should be measured and found to be correct. Ascertain
that the transmitter is capable of meeting power output
as specified in the license.

An STA (Special Temporary Authority) for non-
directional operation at 25% of normal
powerand/or “monitor points within lim-
its operating parameters at variance” must
be obtained from the FCC. The station
should be set up for non-directional op-
cration using a tower other than the one
on which the cellular antennas will be
installed.

All of these procedures are advisable
to avoid muddying the waters if difficul-
tics are later expertenced. You will appre-
ciate all ot this when it comes to doing a
partial proof-of-performance atler instal-
fation is complete.

INSTALLING THE CELL ANTENNAS

A recent installation at WXCT in
Southington. CT for T-Mobile involved
mounting PCS antennas at the 150-toot
level of one clement of a two-tower two-
pattern 990 kHz directionalantennasystem.

The self-supporting, tapered 250-foot,
90-degreetowerisserics fed. AnSTA was
obtained for 23% power non-directional
operation. The second tower was setup for
low powernon-D operation for the ten-day
period during which the installation of the
antennas and transmission lines took place.
The structure was securely tied to the AM
ground system to avoid problems caused
to personnel by induced RF burns.

This cellular system required twelve
1-5/8 inch coaxial transmission lines. Each
was brought across the base insulators
with Kintronic L.aboratories isocouplers.
This presented 480 pfof capacity —about
330 ohmsofcapacitivereactance —across
the AM RF feed point.

L3
.

The night pattern had significantly deepernulls in it.
When parameters were returned to licensed values the
monitor points were somewhat — but not drastically —
above the specified maximums. Individuals equipped
with a field intensity meter. tripod and cellular telephone
were positioned on cach of the two points while the
parameters were adjusted.

The points were brought to values within the speci-
fied maximums withinjusta few minutes. The end result
was a phase reading within the allowable three degrecs
from licensed values and a loop current slightly different

from the licensed value. The common point values for
both patterns were measured. Only slight adjustment
was necessary to return it to 50 0.

To complete the installation, a partial proof-of-
performance was done on both patterns. A 302AM
Form, along with a request for new night time operating
parameters, was submitted to the Commission for ap-
proval. WXCT is operating as designed and the cell
phone company is happy.

The installation of cellular antennas on AM radia-
tors — even on elements of a directional antenna system

does not involve smoke and mirrors or magic. Pre-
instaltation planning and careful attention given to the
installation will result in everyone involved leaving the
site with a smile on their face.

Jack Layton is a long-rime consulting engineer, au-
thor, ABIP inspector, and surveving enthusiast. located in
McMurray, PA. Contact Jack at lavton2@ earthlink.net

IP-based equipm

Remote mirrored

...the transmitter site.

Innovative IP-based applications save money, save
time and protect valuable station assets. But how

An isocoupler bank at the base of one of the
WXCT towers. All of the installation precau-
tions previously identified were taken. ‘

SUCCESSFUL MARRIAGE

When the directional antenna system e

was reenergized it was noted that the phase
on both patterns had shifted about 7 de-
grees and the loop current a few percent.
The day pattern was adjusted to its li-
censed operating parameters. Monitor
points were measured and found to be well
within tolerance.

to get IP connections at remote transmitter sites?

LanLink HS-900 provides IP Ethernet and
5 - . , 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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Safety

Guide

by Patrick M. Griffith

Portable Fire Extinguishers
In Broadcast Facilities
Selection, Use and Operation

Most broadcast facilities have at least one fire extin-
guisher on the wall. However, it is unlikely there has
been any training of staff as to its use. Furthermore, as
Fatrick Griffith shows, the contents and use of a fire
extinguisher deserve attention — one size/type does not
fitall. Is your site properly protected?

Fire can be described as a rapid oxidation process
involving a chemical reaction between a fuel and an
oxidant manifested in light, heat, and toxic by-products.

Several essential elements are needed in order for
a fire to maintain itself: fuel, oxygen, heat, and a
sustained reaction between these elements. Fire fight-
ers call this the fire tetrahedron. In the most basic
terms, if you remove one or more of these four ele-
ments, the fire will be extinguished. That is the pur-
pose of a fire extinguisher.

NEARLY TWO CENTURIES OF SERVICE

Fire extinguishers are generally believed to have
been invented in the United Kingdom around 1819. The
types of fire extinguishers that we will discuss in this
article are typically designed to be handheld and to be
manually operated by an unskilled operator. These are
known as portable fire extinguishers.

Portable extinguishers are designed to contain a
limited quantity of solid, liquid or gaseous product for
the purpose of controlling or extinguishing small fires.
They are generally pressure vessels and the products
contained within are typically stored under pressure.

The range and capability of the fire extinguisher is
limited by the need to remain light enough in weight to
be readily transported and operated by the average
adult. The large variety of products available for use in
fire extinguishers are all designed to break the fire
tetrahedron by removing one or more of the essential
elements of fire.

TYPES OF FIRES
In the United States, the National Fire Protection Asso-
ciation (NFPA) classifies fires into the following types:
Class A =ordinary combustibles (such as wood or paper)
Class B = flammable liquids (such as gasoline)
Class C = energized electrical equipment (usually
Class A or B materials)
Class D = combustible metals (such as magnesium)
Class K = cooking oils

A typical fire may involve a combination of two or
more of these classifications. For the purpose of this
article we are generally concerned only with Class A, B
or C fires.

Underwriters Laboratories (UL) provides ratings
for fire extinguishers based on the tested capabilities
of these devices. These ratings help in determining the
size and quantity of fire extinguishers needed for a
particular location.

The UL ratings for Class A and B extinguishers are
preceded by a number that identifies the capacity of that
device. The number preceding the A rating is multiplied
by 1.25 to give the equivalent capability in gallons of
water when fighting a Class A fire. The number preced-
ing the B rating indicates how many square feet of Class
B fire the device might be expected to extinguish.
Higher numbers mean more firefighting capacity.
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Many fire extinguishers have multiple ratings. For
example, a 2-A:20-B:C rating would indicate that the
extinguisher is rated for Class A, B and C fires, is
equivalentto 2-1/2 gallons of water on a Class A fire and
can be expected to extinguish 20 square feet of Class B
fire. (There is no additional number rating for Class C
rated extinguishers. A Class C fire willtypically involve
Class A and/or Class B materials along with the pres-
ence of electrical energy.)

CHOOSING AN EXTINGUISHER

What type of fire extinguisher do you need? This is
a very important question to consider in the selection of
fire extinguishers for use around valuable and sensitive
electronic equipment. There are many types of fire
extinguishers available. Some are better than others
around electronics and electrical equipment.

Of course, what we are presenting are basic guide-
lines for fire extinguishers that might be used in and
around broadcast facilities. It is not intended as a com-
prehensive reference. There are many variations in the
legal requirements and recommendations for the pur-
chase and placement of fire extinguishers from commu-
nity to community and state to state. You should always
consult the local Authority Having Jurisdiction (AHJ)
before you purchase and install a fire extinguisher.

The AHIJ is the organization, office, or individual
responsible for enforcing the fire codes and standards
in your area. This might be a building official, a
representative from the fire department, or arepresen-
tative of your state fire marshal. In most cases it is the
AHJ who has the final say about the type and quantity
of extinguisher you must install. You might also need
to be responsive to the requirements of your insurance
carrier or a designated safety official within your
organization.

SELECTION CRITERIA

While there might be some merit to thinking that, in
afire situation, it is more important to extinguish the fire
than to worry about the type of extinguisher being used,
other factors should also be considered.

One of these factors is the selection of an extin-
guisher that is not going to endanger the operator, such
as using a non-Class C-rated extinguisher on an electri-
cal fire. Another factor to consider is that the extin-
guisher might be accidentally or mischievously dis-
charged when there is no fire. In some cases this could
result in significant damage to sensitive electronics.

Still another factor to consider is peripheral dam-
age that may occur to equipment that is nearby but is
not actually involved in the fire. In some cases, a
poorly selected extinguisher might cause more dam-
age than the fire itself. Whenever possible you will
want to provide an extinguisher that will minimize the
potential for negative effects of its use at the location
where it will be placed.

FIRE EXTINGUISHING AGENTS

Asmentioned previously, a fire extinguisher may be
designed to emit a solid, a liquid, or a gas. There are a
large variety of chemistries available for the purpose of
suppressing a fire. Some are very exotic chemical com-
pounds while others are quite basic.
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Some materials that were commonly used for this
purpose in the past have been determined to be hazard-
oustopeople, ordamaging tothe environment,and have
fallen out of favor or have been deemed illegal.

Carbon tetrachloride (CTC) is one glaring example.
Beginning around 1912, CTC was a very common and
popularextinguishing agentin use formany years. It was
eventually determined to be carcinogenic and, when
exposed tothe heat of fire, it produced some highly toxic
by-products that resulted in deaths when used in con-
fined spaces.

* WATER: Water is the most basic and most com-
mon suppression material available for use in fire extin-
guishers. It is quite effective on Class A fires. In the
small quantities provided by a handheld fire extin-
guisher, water suppresses fire primarily through the
reduction of heat.

Of course, on Class C fires the operator stands the
danger of electrocution. In some cases, where it is
possible to safely and reliably remove the electrical
current, awater extinguisher might actually be preferred
over certain other types of extinguishers for use on de-
energized electrical equipment since it is relatively
clean and leaves little residue behind.

However, be aware that some water extinguishers
may contain additional materials such as anti-oxidation
chemicals to protect the interior of the extinguisher from
rust or surfactants to help the water cling to steep surfaces.

* FOAM: There are a large variety of foam type
extinguishers available for various applications. The
foam works by both cooling and smothering the fire.

Foam extinguishers are commonly found in areas
that might expect Class B fires such as auto repair
garages. However, they can also be very effective on
Class A fires as well. Foam extinguishers usually con-
tain water as the basis of the foam and should not be used
on Class C fires unless specifically Class C rated.

* MULTI-PURPOSE DRY CHEMICAL: The
most common type of fire extinguisher found in the
average home, business, or vehicle is the multi-purpose
dry chemical also known as dry powder. These are
referred to as “multi-purpose” because they generally
carry an A:B:C rating.

Dry chemical extinguishers generally contain a
chemical agent called mono-ammonium phosphate and/
or ammonium sulphate. This material is designed to
smother the fire. The product may also react with heat
resulting inthe formation of acrust of material over the fire
surface which helps to isolate it from the surrounding air.

Unfortunately (for most electronic sites like radio
studios, etc), these chemicals come in the form of an
extremely fine powder making their dispersal wide
spread and clean-up extremely difficult. They are also
corrosive, especially if exposed to moisture, and are
likely to render most sensitive electrical equipment
unsalvageable.

In some cases the damage from the corrosive effects
may not become apparent for years after the exposure.
Itis generally advisable to replace any electronic equip-
ment that has been exposed to these materials.

* REGULAR DRY CHEMICAL: Another com-
mon fire extinguisher is the regular dry chemical.
These extinguishers likely carry only a B:C rating and
usually contain either sodium bicarbonate or potas-
sium bicarbonate.

This material is also somewhat corrosive to electri-
cal equipment and is a powder that will be difficult to
cleanup. These extinguishers are often found in small
vehicles.

* CARBON DIOXIDE (CO,): Yet another com-
mon extinguisher is the carbon dioxide or CO,. These
generally carry a B:C rating. They work mostly by
smothering the fire and, to a lesser extent, by cooling
the material.

The product emitted is extremely cold and may
result in a cold-related injury to the inexperienced
user. Additionally, the discharge of this material is
rather loud sometimes resulting in fright to the inexpe-

rienced operator.
(Continued on Page 10)
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Safety
Guide

Portable Fire Extinguishers
in Broadcast Facilities

Continued from Page 8

By Patrick M. Griffith

CO, also presents a higher risk of damage to sensi-
tive electronic components because the extreme cold of
the discharged product may cause thermal shock and the
discharge of this material produces large amounts of
static electricity.

* CLEAN AGENTS: These materials have mostly
been developed specifically to leave little or no residue
behind and to be kinder to equipment and materials that
survive the actual fire.

Halon is a compound consisting of

with sensitive electronics and electrical equipment.
Halotron I does have a low ozone depletion level and
production of the raw material is scheduled to cease by
the year 2015.

FE-36™ is a hydrofluorocarbon produced by
DuPont. It is available commercially in Cleanguard™
brand extinguishers. it has no ozone depletion potential.
This material also discharges as a liquid and flashes to
agas. Itiselectrically non-conductive and will not cause
thermal shock to sensitive electronic equipment.

We will continue this topic in the next issue, where
we will cover safe usage, maintenance, and operation of
fire extinguishers.

Patrick Griffith, CBT, CBNT, CRO, works for NRC Broad-
casting in Denver, CO. His previous career was that of a fire
fighter/fire investigator. A graduate of the National Fire
Academy, he is a Certified Fire and Explosion Investigator
(CFEI) and Certified Fire Investigation Instructor (CFII).
Contact Patrick at antennawixard@hotmail.com

The Radio Guide
VT-6 AC Voltage Tester

Radlo Ghide =

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.
Only $10.00

(includes shipping)

Credit Card Payments Accepted at:
www.radio-guide.com/products.html

bromine, fluorine, and carbon. Halon was
introduced as a fire extinguishing agent for
aircraft and tanks in World War Il

It was once the agent of choice for use
onelectrical equipment andsensitive elec-
tronics. One of the reasons for the huge
popularity of halon is that it was effective
in very low concentrations of around 5%.
At those concentration levels it was con-
sidered safe to breath. However, halon
was considered as an inhalation hazard at
higher concentrations,

Still, halon was much less toxic than
many alternatives. Therefore, it found fa-
vor in enclosed areas such as oftices and
computer facilities. Although halon is ef-
fective against Class A, B, and C fires, it
actually exhibits relatively poor perfor-
mance on Class A materials. Large por-
table halon extinguishers normally carry a
low Class A rating. Halon also has a ten-
dency to be easily deflected even by light
airflows.

The bromine in halon has been identi-
fied as being very harmful to the ozone
layer. Because of this halon is mostly be-
ing phased out in favor of more environ-
mentally friendly alternatives. In some
countries it has been completely outlawed
except for certain specific applications.

Recycled or previously produced Halon
products are still available for sale in the
U.S. Production of new material ceased
at the end of 1993. The extinguishers are
usually very expensive due to the restric-
tions on production and import of the
product. A number of manufacturers are
now producing halon alternatives.
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Since 1943 ERI has served the racdio broadcast industry
with products of the nighest quality and dependability.
At the dawn of a new millennium, ERI continues to raise
the bar and set the standard for excellence in radio
broadcast.
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LBA Techno.ogy is your proven, worldwide
suppiier of HD radio ready AM antenna systems.
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Tower

Topics

by Jeff Johnson

Environmental and NIMBY Issues

Thinking about repairing, rebuilding or modifying
your broadcast tower? There are forces gathering in many
places that make such work difficult, if not impossible.
While being forewarned might not prevent problems with
the NIMBY and BANANA crowds, Jeff Johnson's look at
the matter may help you deal with local issues before they
get to a critical point.

Once they are built, all too often little thought is given
to broadcast towers unless there is storm damage or other
mechanical problems. As some towers reach the end of
their service life (or get flatted by storms or accidents), it
gives opportunity for local activists to insert themselves
into the process, hoping to slow or stop construction.

Perhaps you have heard the environmentalists’ cries
about our broadcast towers killing multitudes of birds. You
may have even have become aware of their agenda demand-
ing removal of towers or of zoning boards refusing construc-
tion permits for new towers or modifications of existing
towers. What can broadcasters do to protect themselves?

RISING PRESSURE AGAINST TOWERS

As an example, we regularly hear the environmental-
ists quoting chapter and verse from the US Fish and
Wildlife Service (USFWS) website, decrying the presence
of broadcast towers as sure death for migrating fowl.

“At its core, the bird/light/tower issue is a turf war and
our lighting and construction techniques are being pro-
posed as a new mechanism for NIMBY control,” says
Andrew Skotdal of KRKO in Everett, Washington.

“The action taken by the USFWS to publish “recom-
mended guidelines” for communications towers really
brought the bird/light issue out as a tool for anti-tower
groups and was cited by the opposition groups who filed
with the FCC fora programmatic study of towers across the
Gulf. It’s now a ‘go-to’ download for every NIMBY in
America,” added Skotdal.

“JUNK” SCIENCE?

The US Fish and Wildlife website guidelines can be
found at: http://www.fws.gov/habitatconservation/
communicationtowers.htm

Thesitetells us, “Lighted, guy-wired towers taller than
199 feetabove ground level (AGL)are particularly hazard-
ous to migratory birds, especially night-migrating song
birds. While lighting for towers taller than 199 feet AGL
is required by the Federal Aviation Administration to
avoid aircraft accidents, certain types of lighting may
attract birds to the towers. Lighted towers are particularly
hazardous during periods of poor visibility caused by low
cloud ceilings, rain, snow, or fog. Documented cumulative
losses of birds since 1955 number over | million.”

The USFWS, according to Skotdal, published the
guidelines based upon such *“‘facts” without rigorous
peer revue. It therefore may be considered by some to be
“junk” science.

Many of us, as broadcasters, can state that we virtually
never have discovered a single dead bird, let alone flocks
of fowl, garroted by our guy wires. Where does the truth
lie? Neither side of the argument stands on scientific
evidence informing its opinion. Evidence, to be accurate
and truthful, must be derived from the scientific method.

SCIENTIFIC RESEARCH IN MICHIGAN

Just such a study has been conducted recently in
Michigan for the Michigan Public Safety Communica-
tions System (MPSCS). Michigan is a major migratory
bird route - and also sports broadcast towers of all sorts.
Joelle Gehring of Central Michigan University has
published the results of an academic study — two in-
stances of which were from data collected in Spring
2005 and Fall 2005.
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Gehringreports, “The following night-time tower light
systems were compared: towers with white strobe lights
but no steady burning marker lights (A), towers with red
strobe lights but no steady burning marker lights (B),
towers with red blinking incandescent beacon lights but no
steady burning marker lights (C), and towers with both red
strobe lights and steady burning marker lights (D).”

In addition three guyed towers greater than 1000’ tall
with red blinking incandescent beacon lights and steady
burning marker lights (E) were included in the study. Over
twenty mornings during the peak of songbird migration
season, each tower site was systematically searched for
bird carcasses.
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FOUR AND TWENTY BLACKBIRDS
The result of these studies was striking. A statistical
analysis was made in Spring 2005 of four sets of towers in
the 380-480 foot range, and three towers over 1,000 feet.
The study revealed the following number of bird
carcases found:

(A) Towers with white strobe lights — no steady burning marker
lights.

3 Guyed

3 Self supported

3 carcasses
3 carcasses
(B) Towers with red strobe lights
3 Guyed 3 carcasses
3 Self supported 4 carcasses

no steady burning marker lights.

(C) Towers with red, blinking incandescent lights
ing marker lights.

3 Guyed 8 carcasses

3 Self supported 4 carcasses

no steady burn-

(D) Towers with red strobe lights and steady burning marker lights.
3 Guyed 37 carcasses

(E) Towers greater than 1,000 foot tall with red, blinking incandes-
cent lights and steady burning marker lights.
3 Guyed 132 carcasses

Itis clear from these results, essentially repeated in the
Fall 2005 study, that the presence of steady burning side
marker lights — especially on guyed towers above 500 feet,
drastically increases the instance of bird mortality.

WIND TURBINE TOWERS

Another study done — involving wind turbines, not
broadcast towers — but in a similar manner comparing
blinking and steady burning lights, came to a similar
conclusion.

Paul Kerlinger, of Curry and Kerlinger, LLC, et al,
conclude in an FAA document titled “Federal Aviation
Administration Obstruction Lighting And Night Migrant
Fatalities At Wind Turbines In North America: A Review
Of Data From Existing Studies "' “Because most turbines
are equipped with L-864 flashing red lights at night, it can
tentatively be concluded that these lights do not attract or
disorient large numbers of night migrants in a way that
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causes large scale fatalities. Just as important, turbines do
not have guy wires, which are the structures that kill a vast
majority of night migrants at communication towers. Also,
it is important to note that ... that the numbers and types of
lighting may be important.”

Kerlinger concludes with, “No fatality events involving
large numbers of birds in a single night have ever been
reported from these structures when they are lit with L-864
or L-810flashing red lights nor is there a difference in fatality
numbers between turbines at the same site that are lit with L-
864 or L-810 red flashing lights and turbines without lights.”

A SIMPLE SOLUTION TO
LARGE BIRDNETS IN THE SKY?

Anotherdocument titled ““What Have Studies Of Com-
munications Towers Suggested Regarding the Impact of
Guy Wires and Lights on Birds and Bats? ” and subtitled
“Wind Turbines and Avian Risk: Lessons from Communi-
cations Towers” by Paul Kerlinger is found on the Office
of Scientific and Technical Information website (Depart-
ment of Energy at http://www.osti.gov/bridge/servlets/
purl/837479-1u3LKM/native/837479.pdf)

The information states: “There is evidence that sug-
gests that different types of lighting schemes may differen-
tially attract birds. Flashing lights appear to be less of an
attractant than steady-burning lights at night. It seems that
tall communication towers with steady-burning red lights
and guy wires essentially act like large bird nets inthe sky.”

Could the solution be to simply change the lighting
requirements and extinguish steady-burning side markers?
Research, as we have seen, clearly points to this conclusion.

A THREAT TO OUR TOWERS?

Here is some rather scary reading for tower owners and
operators:

“The construction of new towers creates a potentially
significant impact on migratory birds, especially some 350
species of night-migrating birds. Communications towers
are estimated to kill 4-5 million birds per year, which
violates the spirit and the intent of the Migratory Bird
Treaty Actand the Code of Federal Regulations at Part 50.”

Further in the document, it states: “If collocation is not
feasible and a new tower or towers are to be constructed,
communications service providers should be strongly en-
couraged to construct towers no more than 199 feet above
ground level (AGL), using construction techniques which
do not require guy wires (e.g., use a lattice structure,
monopole, etc.). Such towers should be unlighted if Fed-
eral Aviation Administration regulations permit.”

(Note: browse to www.fws.gov/migratorybirds and
follow the hyperlinks:)

www.fws.gov/migratorybirds/issues/towers/towers.htm

www.fws.gov/migratorybirds/issues/towers/comtow.html

SEEKING SOLUTIONS NOW

Perhaps this is the time — before you have the need to
approach local authorities for permits - to ask some very
important questions.

Should we as broadcasters, whether owners or engi-
neers, be forced to succumb to the will of NIMBYs,
BANANAs, and governmental agencies bent upon view-
ing our towers - the very towers serving the same citizens
and government — as undesirable hazards? And should we
not challenge the FCC and the FAA on tower issues by
enlistingthe NAB and the SBE to fight for us in this cause?

Furthermore, should we not expect the FCC to fight for
us, using Federal Pre-Emption statutes against other regu-
latory agencies in our attempts to meet the terms of FCC-
issued Construction Permits? After all, what good is an
FCC broadcast license without a broadcast tower?

Meanwhile, those stations that are planning work requir-
ing permits should start now to investigate whether the
current regulatory climate might raise the possibility that
repair or replacement will not be possible due to bird strike
issues and other NIMBY objections. It is important for us to
not only carefully maintain our existing towers, but also
strive to change the laws governing new and upgraded
towers. Our future as broadcasters may well depend on it.

Here are more references to Paul Kerlinger’s work:
www towerkill.com/workshop/proceedings/pdf/pan8.pdf
www.wvhighlands.org/VoiceText%20PDFs/VoiceDec03%20P3.pdf

URLs inthis article are found at www.radio-guide.com/URL.htm

Jeff Johnson is a frequent contributor to Radio Guide.
Contact him at jeffl@rfproof.com
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RF Guide

byAlan Alsobrook

An Educational Opportunity in Orlando

Radio Guide is presenting an AM RF Seminar in
mid-February at Orlando, Florida. Alan Alsobrook
explains why the arrangements were made and how
you can benefit from it.

Do you think it takes a “Witch Doctor” to tune up
an AM radio station? Some days it may seem like it,
but it is really not that hard to make everything work
correctly once you have the basic understanding of
what is going on, along with a little bit of experience
on how to tweak those coils and capacitors.

IDENTIFYING A NEED

Working as an Alternative Inspector (under the
ABIP) and doing my normal contracting work has
helped me understand a lot about the state of the
industry.

For example, | have seen that many of the guys
coming into the world of AM engineering find that
working on AM RF systems is somewhat ofa mystery to
them. But, itdid notreally hithome until Phil Alexander,
several other engineers, and | were batting around few
neat situations on the “Tech-Zone™ mailing list
(www radiolists.net). | also received several personal
emails asking questions about how different parts of the
RF system worked and asking me to keep going on the
mailing list as they were learning so much.

This gave me the idea that we really needed an AM
RF class to remove some of the mystery from the art of
setting up AM systems. After discussing this with Phil
and then Barry Mishkind (Editor of this very maga-
zine), we came to the conclusion that this would be a
very important class to have.

THE RIGHT TIME AND PLACE

Forreasons of distance, expense, andtime it is hard
for many to attend the extended seminar sessions
sometimes presented at the trade shows. Sotothatend,
with the help of Radio Guide, we will be presenting an
AM REF class in February in Orlando, Florida. (Full
signup details are on page 2.)

This will be a three-day seminar, which will allow
enough time for Phil and me to cover the basics and get
into a fair amount of the advanced material. Ron
Rackley will also join the program, which will include
an informative question and answer session.

One of the key parts of the seminar: while we will
be covering AM theory, we will also have time for
hands-onwork, actually adjusting matching networks
— using bridges, generators, and plenty of other tools
and test equipment of the trade.

SEMINAR COURSE CONTENTS

We will start the class out very basic: going over
the components involved and how they work. Topics
will include reactance, resonance, series circuits, par-
allel circuits, and, of course series-parallel circuits.

Once we get the basics out of the way we will show
you how to put these circuits together to make matching
networks. Since you might need some transmission line
to get the signal from the transmitter to the tower — that
topic will get covered as well. In addition to the theory,
we will be presenting real-world examples along with
demonstrations to help understand the theory.

A good deal of emphasis will be placed on how to
troubleshoot problems that come up. | am sure a few

war stories (1 mean “case scenarios”) will be presented
to get everyone thinking about how to proceed in
isolating and locating troubles.

The bottom line is this course will give you the
opportunity to learn most everything it takes to remove
the veil of black magic from AM work.

CERTIFICATION OPPORTUNITY

A special note: After the seminar we have made
arrangements with the Orlando Chapterofthe SBE for
them to administer the AM Directional (AMD) exam.

However, if you are qualified to sit for that exam
and you wanttotake it in Orlando after the seminar you
will need to have your application in by December
29th. (To apply for a specialist certification, you must
currently hold certification on the Broadcast Engi-
neer, Senior Broadcast Engineer or Professional Broad-
cast Engineer Certification level.)

Since this will be done as aregular testing session
you should be able to take any other SBE exam
instead of the AMD exam if you would prefer. Just be
aware you can only sit for one exam during a testing
session.

COME AND LEARN AM

If you do not feel that you are as strong as you
should be working with AM — or it is just totally a
mystery — this is a wonderful chance for you to come
and increase your knowledge along with your com-
fort level.

Our goals are: first, have an excellent educational
program that is desperately needed; second, make it as
inexpensive as possible so even those on tight budgets
can afford it; and third, put it in a fun place so you have
the opportunity tocomeearly or stay over—even bring the
family — and enjoy the area attractions if you wish. (Race
fans: the Daytona 500 is the weekend after the class).

Come ondown, have a good time, and learn how to
be a “Witch Doctor” yourself?
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Survival

Guide

A Healthy
Work Schedule

Some people just are unable to decide when enough
is enough. Call them at 7:00 a.m. and they will be at
work. Call them at 8:00 p.m. and they will be ... at work.

by Rich Wood

DEFINING “ENOUGH”

However, the concept of*“enough” entails more than
just how much time you spend on the job. It also means
whether or not being at work is voluntary or forced by
too much responsibility, or too few people, to cover the
cluster’s needs.

The nominal U.S. workweek is 40 hours, the national
tradition since the Fair Labor Standards Act (FLSA)
regulations were adopted in 1938. Nevertheless, many
engineers work 70, 80, or even 90 hours a week.

Part of the problem is that employers often consider
engineers to be management and “exempt” from over-
time. In 2003 the government revised the definitions of
“exempt”toinclude “management” people whohave no
more authority than the receptionist. (Formerly “man-
agement” meant the ability to hire and fire and to make
decisions that carried the backing of the company.)

Insult is added to injury when you come in late after
a long night risking your life with high voltages, to be
met with a derisive “‘nice of youtomakeitin!” That from
fellow staffers whoare required to work arigid schedule
and resent your “freedom” tocome and go as you please.
Though an engineer who is out of sight is usually at the
transmitter, the perception is that you just slept late.

ENLIGHTENING MANAGEMENT

Usually there is no recourse available other than
working or walking. Not being an attorney, | cannot give
advice on where the law stands regarding your personal
situation—both for pay and the number of hours you may
be regularly required to work.

At the same time, my impression has always been
that a salaried (exempt) employee was expected to be
available and willing to work more than 40 hours when
something special required more time — but not 80 hours
as a regular weekly requirement.

The solution is to enlighten management (and staff,
to minimize resentment) so they understand you might
have been at three of the eight stations overnight. Devel-
oping a relationship of trust is critical. When a breaker
trips and you spend the night at the transmitter, manage-
ment should understand and let you sleep late.

ENLIGHTENMENT

Many managers in major markets develop a self-
serving enlightenment. Every minute off the air costs a
fortune in lost revenue and the engineering “cost center”
suddenly becomes the station’s salvation.

My experience has been that most managers under-
stand the “always on call” nature of engineering. Those
who do not understand rarely get the cream of the crop,
instead getting consulting engineers and ballooning
engineering budgets. Worse, important, yet expensive
maintenance gets ignored.

Unfortunately, such enlightenment is on a case-by-
case basis, even within a company. | know of engineers
fired forrefusing therisk insome life threatening situation
— such as during a natural disaster still in progress.

STOP AND TAKE A BREAK

Some engineers arrive early because they can get
work done before the phones begin to ring. These tend
to eat lunch at their desk or simply work through lunch.
My doctor tells me that is not very healthy. You need a

periodic breather, even if you arrived late because of
that Garden of Eden transmitter site visit at 3:00 a.m.

Some managers have even been known to buy the
occasional pizza and beer for the engineer—even bringing
it to the work site personally. That kind of mutual respect
cures a multitude of ills. Small and medium market
engineers deserve no less. The financial stakes may be
lower, but are no less critical to a station’s success.

Another necessary break is for education. A heavy
workload limits the ability of an engineer to keep up
with the latest developments in technology — instead
spending excessive time keeping old gear going at a
far higher cost than something new. Getting to demon-
strations, seminars, and other educational opportuni-
ties is important. Management should make it easy for
this to happen.

And do not forget regular refresher courses in
safety. You need time for that. Bred by familiarity,
veterans often overlook safety; younger engineers
have yet to learn what an RF burn feels like. Again,
management’s understanding of what you do — en-
lightened self-interest — will result in fewer insurance
claims and fewer hospital visits.

MANAGEMENT THAT UNDERSTANDS

Of course, none of this will happen without the
engineer making it clear when his workload has reached
“enough.”

My most recent station experience was ideal. The
owner had a personal interest in engineering and a very
close relationship with the Director of Engineering. There
was never even the suggestion of dereliction of duty.

Engineers are not slaves. But they should not make
themselves slaves either. Set up a reasonable work
schedule, take proper breaks, and help management see
your value. Your job satisfaction and survival will be
greatly enhanced.

Rich Wood is a regular contributor to Radio Guide.
Contact Rich at richwood@pobox.com

S

and the list goes on.

RF Specialt
Group

Hi, thanks for reading our ad.
Most sporting events are off and running.
The RF Specialties Group has the remote

equipment you’ll need to do a
bang up job covering the games.
Microphones, Sports-Headsets, Mixers,
POTS, ISDN, Marti RPU equipment

The call is free and you’ll discover,
RF Specialties is your ticket
to a perfect Sports Season.

RF is Good for You!

Visa and Mastercard are welcome.
Offices Independently Owned and Operated.

115

/@JH\MQH‘\

2,0

Mankta, Phitipines
b
5-.:

o ™
Samlane................. Santa Barbara, CA
Bill Newbrough .............. Las Vegas, NV ....... 1-888-737-7321
Bob Trimble ................ Vancouver, WA ....... 1-800-735-7051
Waltlowery ................. Mukilteo, WA . ....... 1-425-210-9196
DonJones ............cccvvn Amarillo, TX ........ 1-800-537-1801
WrayReed .................. Ft. Worth, TX........ 1-888-839-7373
Chris Kreger & John Sims ....Kansas City, MO ...... 1-800-467-7373
RickFunk ................... Richmond, IN ....... 1-888-966-1990
EdYoung ...........ccovunnn Monroeville, PA ...... 1-866-412-7373
Dave Edmiston .............. Ebensburg, PA ....... 1-866-736-3736
HarryLlarkin ............... Southampton, PA ..... 1-888-260-9298
Alan Slaughter & Chris Hall ...Thomasville,GA ...... 1-800-476-8943
Ed Edmiston ............. RF Specialties of Asia . .. .+63-2-412-4327

(Manila, Phillipines)

Radio Guide _December 2006

Page 15



Studio

Guide

by George Zahn

Watching Your P’s and S's

Inthe past three issues of Radio Guide, George Zahn
has discussed the different families of microphones. Now
we get to the fun part: putting them to work and getting
the most from them. But first, as they say, this cautionary
advice ...

Having the right microphone in the right situation is
more than half the battle of creating memorable audio,
but working the microphone incorrectly can counter
even the best planning and placement. As a professional
who has experienced the gamut of training students to
producing broadcasts and recordings with professional
announcers and musicians, | have seen the good, the
bad, and the ugly.

AN EVENING WITH THE “POPS”

We start with one of the true basics: those popping
“P”s. Fortunately, unless you have a really cheap micro-
phone in front of you, the microphone probably has a
built-in pop filter.

The problem is from the sudden rush of air our
mouths make on certain enunciations — especially the
letter “P.” These gusts are called “plosives” and they
wreak havoc on even the best internal pop filters. These
filters, which help to deflect and disperse the plosives,
usually are just inside the capsule of the microphone and
generally are made of a diffuse foam material.

To get an idea of what concussion the microphone
element must withstand on plosives, hold your hand
about an inch or so in front of your mouth and recite the
old Peter Piper tongue twister we did as kids. It might be
best not to be within eyeshot of the sales folks as you do
this exercise — they might think you have gone off the
deep end of the Arbitron ratings.

AN ENEMY OF CLEAN AUDIO

What you are feeling as you recite Peter Piper is the
one thing that microphone element designers cannot
easily battle.

Remember, we want the element in the microphone to
be as light as possible and to move freely. That helps us
recreate wonderfully bright sounds, but it also makes our
good friend, the microphone, more susceptible to the
tsunami of sound that is the plosive, which actually
translates into a loud pop as the microphone element is
pounded by the air.

This pop can be equalized out later, especially in
today’s digital world of Adobe Audition and other soft-
ware. A very nice low frequency cut on only the affected
sound can render the plosive perfectly and practically
powerless. That is fine for fixing it in the mix, but it can
be time consuming to re-equalize each popped “P” or
concussive “K.”

Then there is the matter of live performances? How
do we prevent plosives from happening in the first place?

LIVE SET UP

Here is a true story about a major touring solo artist |
worked with one evening at Xavier University; | was
brought in to record his concert for later radio broadcast.

Working from the stage plot and contract rider for the
microphones requested, I met with the PA engineer and
we set up a split of two piano microphones (for stereo),
one microphone for an acoustic guitar, and two vocal
microphones (one at each location so the artist could
switch from piano to guitar and still sing).

Using a standard setup for vocal microphones, |
placed windscreens — external super pop filters that go
over the element of the microphone — on each of the
vocal microphones. Despite the urban myth, windscreens
do not color the sound waves as they pass through the
foam material.

Page 16

WHY ARTISTS ARE NOT BRAIN SURGEONS

Once set up, we still had some time before the artist
was to arrive, so we left the theater area and ate lunch at
the grill down the hall in the same building. When we
returned, there was no evidence of anyone on stage, but
the windscreens had been removed and placed on the
floor. Not wanting to believe in a Phantom of the Univer-
sity Center, | shrugged it offand replaced the windscreens.

Moments later, | was speaking with the PA person in
the wings as we waited for the artist to show for the sound
check. While we chatted, the artist came into the wings,
looked out at the microphones, shook his head, walked
past us before we could introduce ourselves, and went out
to take the windscreens off, again placing them on the
floor. It seems he had arrived early and made his pre-
emptive windscreen strike while we were noshing down
the hall.

As an accomplished artist, he was dead set against the
windscreens and not about to acquiesce to our pushing
the point about plosives. He was more concerned about
coloring the tonal quality of the sound. (A quick side note
on dealing with musicians and vocal talent: The more
established the artist, the more entrenched many become.
When you deal with young artists or announcers, try to
instill good microphone habits early on.)

A MATTER OF DEGREE

Our first line of defense against popping was just
taken from us. We were fortunate that this artist at least
understood the perils of plosives.

How did he avoid them? Well, he did not totally, but
he did minimize them by not working the microphone
directly “head on.” The microphone was in front of him,
about three inches away and at a 45-degree angle. This
placement for any vocal work allows most of the plosive
air to pass by the microphone without directly impacting
the element straight on. Keeping some minimal distance
from the microphone also helps to minimize the damage.

Announcers and vocalists are often trained to work
close to the microphone to get more “warmth” (more on
aphenomenon called “proximity effect” next time). Even
with the best directional microphones, you can almost
always minimize plosives pounding by using three main
strategies: (1) keep adistance ofabout three to five inches
away for vocal consistency and presence, (2) use a
windscreen, and (3) work the microphone at about a 45-
degree angle.

Remember not all voices are the same, and you might
need to experiment a bit with announcers and performers
to get the least pop for your buck.

SIBILANCE SSSSSSIBILIANCE

It is more than just a stereotypical spoof of musical
artists and announcers. In the effort to make microphones
excellent at higher frequency reproduction, the micro-
phones can sometimes fall victim to another speech
problem, sibilance, or over-accentuated “S” sounds.

A note on sibilance: just as “P”s do not pop when we
hear them with our ears, some announcers with sibilance
problems do not sound that way to the human ear. Yet for
a select few announcers and singers, something in their
formation of that “S” sound, usually around 3500 - 4500
Hz, drives microphones absolutely berserk even though
their voice does not bother our ears.

Theexaggerated sibilance problem israrerthan plosives,
but also less correctable by microphone placement. Dis-
tance is one way to minimize the problem, but there are
electronic de-essers that can be fine tuned to notch out the
over-modulated “S.” These de-essers work. When I was a
radio producer for Will Warren at WCKY in Cincinnati, a
de-esser was used on his microphone to solve the problem.
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A LITTLE GEOMETRY

Another facet of microphone use is to understand the
design of the microphone as either “axial” or “radial.”
This greatly affects how the microphone is placed,
mounted, held, and used.

To envision a radial microphone, think of one of those
classic old radio RCA ribbon microphones. The radial
microphone is almost always mounted on a stand or boom
and is spoken into from the side of the microphone.

To see an axial microphone in your head, just flash-
back to the most recent “American Ido!” or other singer
showcase with microphone wielding performers singing
into the “front” end of the microphone. If a microphone
is designed to be handheld, it is almost always an axial
microphone even if it is mounted on a stand or a boom.

Speaking of stands and booms, the best rule of thumb
for announcers and singers is not to touch or handle the
stand or the boom. The movement can, and usually will,
translate into unwanted audio in the microphone. Some
particularly stiff microphone cables can also contribute
what we call “handling noise.” Handling noise can also
be picked up by fidgety fingers of nervous performers as
they hold microphones.

SHOCKING DEVELOPMENTS

Touching the microphone can also be problematic,
although it was more so in the early days of condenser
microphones. Condenser microphones require electrical
power to be supplied for the microphone to function and,
in those early days, the grounding circuitry was not quite
perfected.

A case in point: Inthe late 1950’s, singer Rusty York,
now a prominent recording engineer and producer in
Cincinnati, wasinstudio recording and singing “Sugaree,”
which would become a major hit for him. While singing,
his nose hit the microphone, unwittingly completing a
circuit and caused him to scream at the slight electrocu-
tion he had just experienced. Interestingly, that scream
was kept in the mix and it became a signature!

Even though microphones are safer now, it was an
early warning to announcers and vocalists everywhere —
do not touch the microphones!

KEEPING THE MICROPHONES
WORKING WELL

Although, most microphones are relatively low main-
tenance and perform well when used properly, there are
a few other common sense rules that broadcast folks often
have broken.

For example, no matter how “germ-o-phobic” you
might be, do not try to clean or soak a microphone with
disinfectant. If you are that worried about contracting
someone else’s little bugs, simply switch windscreens.
Some stations offer each of their announcers their own
headphones and windscreens for just such concerns.

When doing microphone checks, do not spit into the
microphone or blow into it, especially if it is the more
fragile ribbon microphone family. Liquid and micro-
phones do not mix, unless it is a specially designed
underwater hydrophone used forrecording whales, mana-
tees, etc.

The bottom line is that there is little substitute for
properly working with microphones. Always keep in
mind that these are precision instruments that perform
best when handled with some degree of care.

Next time around the world of microphones, we will
talk about pickup patterns and why you need to know more
than just the microphone “family” to get the best audio.

Just when you think you have experienced everything is the time
vou learn the cruel truth that the world is a very big and unpredict-
able place. We invite you to share your favorite microphone story,

tales of survival or creative solutions. Send them to George Zahn,
WMKV-FM Station Director, at GZahn@lifesphere.org
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by Smitty Margaret Walden

Due Diligence: Ins, Outs,
and Hazards Of

In every company, someone gets to do this job:
inspecting the stations that are being acquired or con-
sidered for acquisition. His job is to visit the property
and, without tipping his hand nor alarming the existing
staff, find out the real story and status of the fucility, the
good, the bad — and the ugly.

In the process of buying or selling a radio station,
“Due Diligence” means “The process of gathering in-
formation about the condition and legal status of assets
to be sold.”

WE WANT INFORMATION

Due Diligence is sort of a legalese type term to
explain what is the right number of hoops to jump
through — and things to inspect —to determine if itis safe
(or at least legally defensible) to buy or sell a station. In
other words: getting enough information to prevent any
unpleasant surprises during and after a transaction.

I am not an attorney, accountant, or auditor. | am
however in charge of a large company’s engineering
department and have been involved in buying dozens of
stations over the last several decades. We occasionally
have sold or swapped stations, but mostly we have been
buyers. Some were in unrated small markets, most were
in medium and large broadcast jungles.

The amount of information Due Diligence covers
can vary a bit depending upon the company, how many
people are involved, how secret the deal is, how much
time is available, and how many dollars or traded assets
are at stake.

WHAT EACH SIDE WANTS

Fundamentally, the buyer s trying to make sure they
get everything owed to them. The seller wants to do an
ethical deal, get the transaction closed, and bank the
money. They would like to stop hearing from the new
owner as soon as possible and start their (quiet enjoy-
ment) of the largesse.

Generally a set of documents related to the deal are
pulled together. The contracts (Letter of Intent, Asset
Purchase Agreement, leases for studio or tower sites,
other assumed contracts, consulting/non-compete agree-
ments, joint operating or joint sales deals, etc.) are
accumulated by a team of accountants and lawyers.

Engineers enter the picture to do inventories, assess
condition of equipment, and get a feel for what will be
needed in the way of a capital expenditures forecast.

COUNTING IT UP

Start with the inventory. The seller will probably
offer one, but you will want to make your own. Go to the
site(s), look at the equipment, and *‘take in” all the

information you can hold. Photos are very helpful, but
they have to be labeled to be of much continuing use —
a memory card can hold thousands of pictures and
station equipment starts looking alike after a few trips.

Do your homework before you talk to the station’s
people (if you are allowed to do so) or go to the site.
Licenses, recent applications, ground, aerial and topo-
graphic maps are all available on-line. Get a feel for
what the station is doing before you try to size up its
equipment. Call signs and dates or facility IDs can be
very useful information.

Youcangeta lot ofinformation on a station from the
Internet: try www.fcc.gov/mb/cdbs.html for the FCC’s
database, or www.fccinfo.com at the Cavell, Mertz &
Davis site. Both sites are considered “secondary” to the
paper files, so although they will get you started quickly,
they do not always have the last word.

DIGGING FOR INFORMATION

Listen to the people at the sites if you are able to do
so; let them do the talking

If no one at the target station is talking, there are the
degrees of separation. Someone you know knows some-
one who knows someone else. As we all move around to
different jobs, the knowledge base gets spread out. But
with a little work, you can learn a lot.

There are websites that feature broadcast histories
and sites where announcers or engineers congregate.
These can tell you much of the prehistory of the station
without getting up from your chair. Some judicious
probing will get you information that can guide your
inspection.

EQUIPMENT CHECKOUT

What size operation is this? If it is a big operator, in
a big market area, it is likely that the station has lots of
equipment. You will want to get a good handle on what
there is and its condition.

A large inventory does not mean that it is the latest
equipment. Some of the traditional large groups hung
onto cartridge tapes well into the 2000s and there are
still some very big stations running relatively old trans-
mitters. This is often because the big stations had the
larger stafts and the most expertise. Some other compa-
nies would rather you have lots of equipment (main,
spare/aux’s) rather than more staff. And there is every
shade of in-between.

Of course, all of this is subject to change after a sale,
and will figure in your recommendations as to how the
new owners will handle the operation going forward.
Here you are eyes and ears of the advance force. Take
back all the info you can.

OPERATING CONDITIONS

Station paperwork should include permits, licenses,
renewals, STAs, and on. Ask for all the old records you
can get. Generally, the better the records, the better the
detail work is done. Some companies have document
retention policies and will have gotten rid of anything
older than the FCC required periods. Ordinarily this is
between the seller and their lawyers, but as a potential
buyer you have an interest in learning the entire story.

Make a list of the operating modes. An AM station
may have several (Day, Night, Critical Hours, some
other mode negotiated between co-channel station DAs,
etc.) modes and even may operate from more than one
site. At each site, there may also be some auxiliary
modes for tests or emergencies.

As you check the station authorizations, you may
find a station might have a license to operate a smaller
auxiliary transmitter into the day antenna at a power
lower than nominal, one allowing the night site to be
used during days, or one using the day site at night, at
some suitable power level. Find out about these and ask
that the station demonstrate all modes to you.

Most of the time, an FM has just one asingle site, but
often has more than one transmitter and antenna. This
usually means they use transfer switches or patch panels
and you will want to check these to see them operate. If
the station is set up for remote switching, check that the
system works. If auxiliary sites exist, check them, too.

TALL THINGS IN THE FIELD

Tower inspections could fill a book. Start by asking
to see the record relating to tower installation and
maintenance. Read the instruction/installation book.

One hopesthe tower was designed by a professional.
If it was ad libbed, you may need to have a structural
study done. How are the base and anchor piers? Is the
fence in good shape and at the right distance to protect
the public from RF radiation? Is it secure enough to
prevent trespassers from getting on the tower?

Everything about towers has improved in recent
years. We have better materials and better planning and
construction tools. Still, you can tell a lot if the station
has an album full of photos showing the tower going up,
documenting that the anchors really have enough metal
and concrete, that they were made deep enough, and not
planted in the Balkan winter (there are ways to make
concrete in cold weather — 1 would want notes and
pictures of that work, too).

Every quarter the station should confirm that the
lighting system is intactand working properly. You will
want to see every entry and especially those that relate
to lamp changes and repairs to the lighting system.

If you get the studios in the deal, you will have
another site to study and another inventory to pull
together. If you are not getting the studios, you still may
be getting the studio-transmitter link equipment and
attendant authorizations.

MORE PAPERWORK
Sometimes you will have to decide how hard you are
going to push about certain details. A radio station’s
valueis largely inthe non-asset assets. While it has to be
on the airat full power to make the most of'its signal, the
station could be sold out or commercially naked (astick,
startup or turnaround).
(Continued on Page 20)
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The station could have notrack record or one going
back for decades. These reputational items and going
concern values are often much larger than the hard
assets. In fact, as the markets get larger, usually the
plant starts getting to be less and less of the value.

To show the wide variation in value: there could be
a $100,000 sale where the station is a recent sign-on
and has run commercial free for a time but has no sales
— and the technical plant is more than half of the sale
price. On the other hand, the same number of parts
might run a major market station that will sell for
$100,000,000. The big market station will
probably have main gear and spares, and
the assets are likely to be way less than
1% ofthe deal. (By the way, Management’s
interest in your capital plans tends to
follow this market-size reasoning.)

THE RIGHT PERSPECTIVE

Also it may be helpful to invoke the
Golden Rule here: Generally do unto oth-
ers as you would have them do unto you
(or communicate to others as you would
want to be communicated with). If you
are taking the hard line with a seller,
would you be as interested if the roles
were reversed?

1 once had a buyer tour a site and send
afive-page list of exceptions. There were
two potentially troublesome items, which
took two paragraphs, a bad set of monitor
point descriptions and an oily spot that
could have been one ounce or half the
contents of the Exxon Valde:z.

As a group executive, | should have
run those monitor points, but had not
done so. It took two days to dig up the old
paperwork and figure out that we had a
bad set (actually a once proposed set) of
monitor point descriptions. They had been
changed and filed with the FCC, but the
license did not reflect the changes.

The oil deal was easier because we
had had the site all of the time it had a
generator and had first hand knowledge
that the spill was in fact a drip from a
slightly sloppy fuel jobber.

PICKY, PICKY CAN BE
COUNTER-PRODUCTIVE

The buyer sent an army of people,
climbed around and groped everything,
and used a laser rangefinder to size up an
18-foot square cinder block building.(The
joke was on me;  would have counted the
tiles, paced it off, or guessed it as 20 feet
square). It was not flooded or flooding
and had no marks on the walls. Every-
thing worked, though the impedance had
wandered a couple of ohms due to recent
heavy rains.

Their report said wedid nothave RFR
plans nor OSHA-type safety info, which
is weird because they had photographed
every part of the building including the
map of the site, the escape plans, the RFR
charts, maps, photos, and drawings. They
also had the tower count wrong.

I got them into a comfort zone on the
station and the deal closed. I mention all
this, because if 1 bought a station from
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them now, 1 would be torn between doing a good
diligent job and showing them how tough I could be.
Not a nice attitude.

But be warned: you may be dealing with someone
who has an ax to grind, did not want their station sold,
is about to lose their job because of the sale, is angry
because they were not consulted, or has other issues.
Y ou may wander into this hornets’ nest of hurt feelings
and there is often nothing you can do, except tough itout.

TROUBLE SPOTS AT CLOSING

Here are some additional items that can range from
merely irritating to danger signs that there is some-
thing wrong at closing time:

Anything Environmental: Unused quantities of paint
and lubricants should go away prior to your deal. Some
sites used to be staffed atall hours and there were people to
use these things. Now, they might be little more than an
expensive problem the seller wishes to leave behind.

COMET North America
76 Progress Drive
Stamford, Connecticut 06902
USA

T +1 203 969 2161
F+1203 9692162
usa@comet.ch

www.comet.ch

If they have been there for many years the paint is
probably shot anyway. There are lots of chemical
improvements in late model products and it might pay
to use the newer versions.

Any smudge of oil or gas on the ground must be
checked. Environmental studies are arranged in phases
(1,2, or 3). A Phase | is a rudimentary inspection of a
site and a study of pertinent public data bases. If any
“smoking guns” are found, further study may be war-
ranted. These are not free, but are definitely cheaper
than liability for some trouble you did not (but should
have) known about.

Wiring Style Changes Markedly: If it is all
bundled neatly, except for the ancient looking proces-
sor, or if the dust or surrounding painted areas do not
mesh, it may be that a cheaper unit was substituted for
the one that was on site. Processors and monitors often
fall into this category.

(Continued on Page 22)

40 Years as the
World Leaders
for Vacuum
Capacitors
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R E RN RSEEweal Radio and Television Studios

Ram Broadcast Systems builds studios for
most of North America’s major networks,
group stations, and news organizations.

Ram offers comprehensive studio design,
fabricatior:, systems integration, and
componeriis. Put Ram’s 35 years of
experience to work for you:

* Studio Design & Fabricaticn
* Pre-Wired Systems
* Broadcast Furniture
* Switchers

» Metering

» Amplifiers

* Wire & Cable

» Racks

» Accessories

 Used Equ pment

* And Morel

TITUS I
TECHNOLOGICAL
LABORATORIES

Automatically switches betwzen 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 WWW.TITUSLABS.COM

RAM Broadcast Systems
WWW.ramsyscom.com
800.779.7575

0.
~ /o) .
GORMAN-REDLICH ‘ \Z’e,,,”"f/;
257 W. Union Street, Athens, OH 45701 ~

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

- ' For receiving alerts from the
National Weather Service (NWS].

) Redesign of our Model CRW now
Model CRW-S Weather Receiver s, the “SAME” decoder feature.

Easy to Use and Reliable EAS Equipment*

e Pre-programmed for your location.

e Program interrupt relays built in.

e Six audio inputs.

e 2 minutes stored audio. —
e All operations via keypad. ==

EAS1 Encoder-Decoder EAS1 Encoder-Decoder
EAS1 Decoder

EAS1-CG Encoder Decoder with built-in character generator.
*Optional DTMF interface available.

Model CMR Digital
Antenna Monitor

e Remote Controllable
e True ratio readings.

e Phase sign automatic, no exira
Model CMR Digital Antenna Monitor operation.

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

Continued from Page 20

Gear Substitution and Disappearances: Some
owners are a little more “hand to mouth” than others.
They may want to take everything in sight with them,
including wire ties, the carpet on the studio walls, and the
cover plates for the wall switches. Others are just trying
to prove a point or be difficult for one reason or another.

I have seen backup antennas, backup coax, and
even backup transmitters disappear in deals.

Some “‘enterprising” sellershave changed out trans-
mitters (where did that solid state transmitter go?) or
moved from a nice, shared space (say
next to a once sister TV transmitter) into
a cheap shed stacked precariously on
blocks. How about spare parts generally?
Did someone make off with spare tubes
for your transmitters?

Sometimes things are shared inaclus-
ter or group. A seller may take out spec-
trum analyzers, tunable modulation moni-
tors, and other goodies that were used or
useful in the station, but that were taken
out to serve in a sister station. AM field
strength meters used to be license speci-
fied, required equipment, but slipped over
into the more permissive areas in the
eighties. Be clear who gets them. These
are four or five figure items and there
could be gnashing of teeth.

Occasionally, a generator is magi-
cally needed elsewhere and never seems
to come back at sale time (although it is
harder to get the transfer panel out — that
usually takes an electrician). Station ve-
hicles can also be a problem. (You may
be offered the oldest in the seller’s fleet.)

Bottom Line: Do your homework so
that at closing, you will get all of your
stuff. If problems arise, communication
iskey. Talk to the other side. Work some-
thing out and do what you say.

CHECKING BEHIND
THE CURTAIN

Sometimes, you will find corners have
been cut by a seller. Sellers are some-
times in bankruptcy and may not have
two nickels to rub together. Or, the seller
may simply be trying to economize while .

Did the station go silent for a time to
save electricity? A directional AM that
has been off for six months is supposed to
do a proof in order to see that all is well.

What are they not telling you? Have
they been cutting the weeds and keeping
the site neat? If not, or if the site has
turned into a dump, this will not make the
neighbors happy.

DETERMINING WHAT
IS IMPORTANT

How you handle missing or purloined
equipment depends, again, on how big the
deal is to you and your company or client.
In a small deal, you may want to really
press for all of the goodies. In a large one,
you may have plans to update anyway, so
you might want to let it go. (Remember to
think about whether you would think your
request was fair, if roles were reversed and
if it came from the other side.)
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Virtuoso V5

More Versatility

¢ Digital adaptive pre-correction
Integrated Exgine

a deal goes through. + Programmable pre-selections

for frequency, power and
audio source

Frequency agile: N+1
Better than 64% overall
efficiency

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

More Robust
¢ Redundant ventilation fans

On the other hand, some pretty petty actions by a
seller can have expensive ramifications to the buyer.

One station | bought had been part of an FM and
TV combo. The FM antenna and TV antenna were on
the same tower. When FM was sold, the TV chief
ordered the FM deicer cables be disconnected, since
there was only one power feed and one breaker in the
building. He (or the manager) did not want to pay for
the FM deicers. We were not told — not that we would
have wanted to pay for putting it back — but there we
were. An unprotected antenna will not last for very
many seasons in bad weather.

If the sites are leased, are there long-term deals?
Are there any problems that you have not heard about?
Angry neighbors? At some sites you may be inheriting
decades of hurt feelings (Two quick examples: Look
out Mountain by Denver, Colorado and Mt. Sutro, in
San Franciso.) If land is being acquired have the title
searches been made? Nasty surprises have occurred.

P

[P

h

nautel

More Service-Friendly
* Hot-pluggable RF modules
* Hot-pluggable PS modules
¢ Dual digital exciters

e Compact, light weight rack
(23"W x 72.5"H x 34.5"D) is
ideal for tight spaces

Radio

* Dual IPA power supply
* Dual low voltage power supply
* Dual IPA

Phone: (207) 947.8200 Fax: (207) 947.3693 info@nautel.com www.nautel.com

AFTER CLOSING

After closing you should take the time to peel or pry
off old inventory control tags.

While the former owner may no longer be in the
business, some companies will trim their fleets and still
have stations in your town, maybe even at your tower
site. You want to get their tags off the equipment and
yours on — so that there is no confusion.

As you have seen, there are a myriad of things, both in
terms of equipment and legal matters, that require attention
in asale or proposed sale. The more you can do to uncover
the real physical and legal state of a facility and solve any
problems before a sale, the more your value to your
employer will be enhanced and the less time you and your

employer will spend with lawyers and other legal hassles.

Yes, Smitty Margaret Walden is a pseudonym. It was lovingly
chosen by a veteran radio engineer who is always willing to help
others, but is restrained by his/her corporation’s lawyers from
allowing histher name to be used in print. Email for SMW can be
addressed to Editor@radio-guide.com

Ready tor Digital.
Ready for Anything.

Making Digital Radio Work.
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DYNAMIC
DIGITAL DUO!

Digital DA 2X8 and DigiMatch 2X6
are ideal whenever you need

to distribute digital audio, or
convert between AES/EBU and
SPDIF formats!

Digital DA 2X8
distributes AES/EBU
signals to 8 places.
- 4. 2X8" Use it as either a
ol 1X8 DA, or as a pair of
tﬁ{ﬁ{gﬂu’;mﬁmm o independent 1X4pDAs!
OUTPUTS m Transformer balanced I/O
Hy m Zero delay or latency
et L B Built-in AC power

DigiMatch 2X6

converts between

AES/EBU and SPDIF,

and functions as a

mini-DA!

m Format-converts in ON AESEBU sppp  AESEBU SPOIF
both directions *henryeng com i S A

m 3 outputs for each fo ASAESIEBU S=sppyp

ges to data ~

DIGIMA - sl
AES/EBUOSPD)F mrez:gsi!zxsgc{fm |
ENGINEERINg 'NPUTSK;NAL .

OuTPUT SOURCE

In stock at all Henry Engineering dealers.
Visit www.henryeng.com for full specs.

626.355.3656

we B"i’d SO’Utions ENGINEERING
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IT

Figure 2 is a screen shot of a VPN configuration
screen on a Mac running OS X:

Guide

by Chris Tarr

VPN: The Virtual Private Network

Have you ever gotten halfway home when you
suddenly remembered you wanted to do something on
the automation system or check the transmitter logs?

It used to be the only solution was to turn around
and go back to the office. However, taking advantage
of a special connection to the computer, you can
check, change, fix, and even document things from
home, a restaurant, the car — virtually anywhere you
have Internet access.

In this day and age, there are more and more radio
stations — and fewer and fewer Engineers. Trying to
keep on top of everything can be very difficult! Would
it not be great if you could access your servers, trans-
mitter controllers, and automation systems securely,
from wherever you happen to be?

INSECURITY

There are ways to do it, but most of those ways
involve opening ports, usually common ones, on your
firewall, exposing your network to the outside world.
These days you have to worry about Hackers, Crack-
ers, ex-employees, and, if you are a public company,
Sarbanes-Oxley compliance.

When you dial-in or connectto the public Internet,
you are given a “public” Internet address on a large
“shared” network. Anything you send goes through
routers all over the world. This traffic is not encrypted
and is available for all to see.

Fortunately, there is a way to access your internal
network resources without sacrificing security, and it
is pretty easy and inexpensive to set up.

VPN = SECURITY

A VPN (Virtual Private Network) is a “tunneling”
protocol that connects two remote networks through
the public Internet. It creates an encrypted tunnel
between networks or clients and networks.

When you are connected to your office viaa VPN,
you are creating a secure “tunnel” that piggybacks
along the public network, directly connecting your
computer to your company network. The client and
host challenge each other upon connection, if they
cannot agree on encryption, the connection fails be-
fore anything is sent.

Afteryou are connected, your computer is issued a
second “private” Internet address from your office
network.

For example, under VPN you might want to issue
a command to the automation to change the satellite
receiver’s channel — saving you a long drive to make
a simple adjustment. As you connect with the VPN
program and type your name and password, your
computer connection undergoes a transformation.

Public Internet iemElBogEqe
Corporate
T1 Circuit | Home PC
L/
IVPN Gateway/Firewall I
Secure VPN Tunnel
Server i from home to
Desktop
corporate network.
Corporate Network

Forexample, you might be typing on your laptop at
home, connected to the Internet viaa WiFiconnection.
In this case your computer’s IP address changes
virtually — from 192.168.1.100 (your computer’s local
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address)to 192.168.1.1 (onyourrouter)to24.151.141.97
(the IP address assigned by your ISP).

Atthe otherend, the Office routerat 38.144.23.220
takes the feed and sends it to the router and server. As
the connection is completed, you now appear to be on
your office network as 10.1.10.220. Meanwhile, key-
strokes are encrypted in transit, you become a user on
the internal network, and can now connect via Remote
Desktop or PCAnywhere to any computer to which
you have access.

Now you can work just as if you were inyour office
—itisjustlike having a verylong CAT-5 network cable
between you and your office. Any traffic sent to your
office network is routed through the secure tunnel
straight to its destination.

SETTING UP A VPN

Most of the time when you mention setting up a
VPN, most people immediately think of a project that
it both difficult and expensive. Believe it or not, it is
relatively easy and costs less than you may.think to set
up a VPN. (Keep in mind that due to Sarbanes-Oxley
regulations, and even corporate IT policy, you should
always get the green light from your IT department
before setting one up.)

On the office side, the easiest way to create a VPN
is to simply buy piece of hardware, commonly called
a VPN appliance. The appliance is similar to a router
— your Internet connection plugs into one side, and
your internal network connects to the other. You can
then set up the accounts for your users using the
appliances web interface.

An example of this is the MultiTech RouteFinder
Internet Security Device, which sells for about $180.
Alternatively, if you have a server running Windows
2000 server or Windows 2003 server, the software can
be configured to act as a VPN server, though it will
require some skill to set up and maintain.

I use a Netopia 3346N DSL Router with the Enter-
prise Firmware, which adds VPN capabilities. Figure 1
is a screen shot of the user configuration screen:

Fig. 1 - Setup screen for Netopia Router with VPN.

On the client side, Windows 2000, XP, and Mac
OS X all include free(!) VPN clients. The setup for
each is slightly different, but simple, to set up.

Configurations Description: |Entercom Milwaukee
Server Address: com
Account Name:
User ®
O RSA Securtd
O Cartifcate
( (128bkor40bit )
Advanced: () Enable VPN on demand

=
(D -

Fig. 2 - The remote user uses this
screen to log in to the network via VPN.

PUTTING VPN TO WORK

Now that you have your VPN set up, the question
becomes, what do you want to do? Since as far as the
network is concerned, the connection makes it is appear
that youareright there in the office, there really is almost
no limit to what you can do — although you cannot quite
reach the printer from your remote seat!

To give you an idea of the flexibility of the system,
here are some of the things I do through my VPN:

* Remote control of transmitters via Burk Auto-
Pilot software.

* Lock and unlock facility doors using our security
system.

+ Administer users on our Novell and Microsoft
servers.

* Access audio loggers and streaming computers.

« Control studio automation workstations.

* Adjust the processing on our Optimod 8500.

* View transmitter site webcams.

* Access the desktop computer in my office and
print to my printer there.

That is just a small list of things | have set up. In
addition, my office network is extended out to my
transmitter sites as well.

CONNECTING VPN TO VPN

This leads me to another quick note about the flex-
ibility of VPN - you can set up what is called a “point-
to-point” VPN that connects two complete internal
networks together through the Internet. It is great if you
have Internet connectivity at a transmitter site and you
want to “merge” it with your office network.

Inusing a VPN, remember: if you can do it on your
office network, you can do it anywhere you can get an
Internet connection.

In the next article, we will look at how to set up
your network to take advantage of yournew VPN, plus
discuss how you can, in turn, check up on your servers,
studio gear, audio processors, and even your transmit-
ters from nearly anywhere by using a Palm or Black-
berry “Smart Phone.”

In the meantime, here are some links to check out:

How VPN’s work:www.howstuffworks.com/vpn.htm

How to set up a VPN connection in Windows XP:
http://compnetworking.about.com/od/vpn/ht/
newvpnwindowsxp.htm

Link to the Netopia:
www.netopia.com/equipment/products/3000/
3300 _bus_models.html

Link to the MultiTech:
www.multitech.com/PRODUCTS/Families/
RouteFinder_SOHO/

See www.radio-guide.com for a clickable list of URLs.

Chris Tarr, CBRE, CBNT., is the Director of Engineering for
Entercom in Milwaukee and Madison, WI. Contact Chris at
ctarr@entercom.com

On-Line Now!

White Papers
Technical Reports
Application Notes

| Technical Manuals

— 7 oo = W

www.radiopapers.net

White papers and technical information from the radio industry.

Get them on-line — right now. >

Then sign up for personal email notification,
as new radio white papers are released.
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custom transformers

DC filter capacitors * variable capacitors
custom rectifier assemblies * transient suppressors
and then some...

Peter Dahl Co.

write or fax for an extensive catalog

915 751-2300 - fax: 915 751-0768 « 5869 Waycross « El Paso, TX 79924
www.pwdahl.com * pwdco@pwdahl.com
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New Broadcast equipment at exceptional prices.
Quality pre-owned equipment.

Customized automation sysiems.

Complete turnkey installation

Console pre-wiring packages.

Broadcast equipment repair.

Complete engineering services.

Studio design and project management.

Lightner Electronics Inc.
Your Ultimate Solution.
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Toll Free: 866-239-3888
Fax: 814-239-8402
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Tech

by Bob Burnham

Building “Ruggedized CAT 5 Cables

Bad cables have annoved engineers forever. With
proper construction and wiring, many can stand up
quite well even to the abuses suffered from jocks who
seem to enjoy wrapping microphone cords around
booms or from life in the remote van. Bob Burnham
notes the love-hate relationship some have with Cat 5
cables and offers some tips on making it a happier
relationship.

No one would have believed a few decades ago
that our favorite phone company would implement a
modular style of connector — one that seemed rather
flimsy and fragile at first but would actually with-
stand the test of time.

THE RJ-45

Weare talking about the ever-present RJ-45 connec-
tor — and its smaller sons and daughters — that has
become a computer networking standard. And as we
know, it also finds heavy use in broadcast studios, once
dominated by screw terminal barrier strips, “Christmas
Tree” solder blocks, and XLR connectors.

A generic plastic RJ-45 plug.

Category 5 and 5E (Cat 5) cabling is now just as
common in a broadcast facility as any other type of
audio or coaxial cabling. In fact, one broadcast console
company advocates the use of Cat 5 for all connections
in a studio including analog audio. Radio Systems
manufactures a special line of products, “Studio Hub,”
to simplify such an installation.

For general applications, the use of pre-built Cat 5
Jjumpers is common and their low cost and high reliabil-
ity makes them suitable for most situations.

THE WEAK LINK

But what about that time when the locking tab for
your ISDN connection breaks off during an important
remote —and you forgot to bring aspare? | would bet you
wished the phone company had settled on the bullet-
proofnickel-plated XLR connectors instead, oreven the
really old-fashioned 4-prong phone plug.

It can happen in milliseconds; the air talent backs a
chair into a plugged-in plastic RJ-45 or someone steps
on the one you were just about to plug into the CODEC.
Either way, the locking tab has been broken off or the
connector smashed into unusable bits, forcing you to
search for a spare cable or your crimper tool to put on a
new plug. Meanwhile, you are thinking “there must be a
better solution!?”

Welcome to mass-produced, microprocessor-based
circuit boards with complexities demanding far more
conductors in less space than ever before. A standard
RJ-45 connector compacts four pairs in less space than
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an XLR carrying one pair, but that does not make up for
the durability or lack thereof. The original design typi-
cally assumed the cable would be plugged in once and
left alone for most of its life.

THE RIGHT SOLUTION

In contrast, broadcast equipment often is constructed
like military equipment. It is time for a reality check
though. That was actually back when equipment was
designed around steel, hand-wired chassis with rows of
12AX7 vacuum tubes.

So,whatis anengineerto do? There are two options:

You could buy spare pre-made cables in large lots.
Oryou could spare yourself the aggravation altogether,
spend $1.00 per end, and end up with a metal encased/
shielded RJ-45 connector and its companion “hood.”

If you have any IT experience in your background,
putting an RJ-45 on a cable is no big deal. The metal
encased connectors are no different than the ten-cent
plastic connectors and in fact, use the same crimper.

MCM’s shielded version of the RJ-45,

The MCM Electronics’ part number for the shielded
RJ-45 connector is CNRJ45/SH. The protective hood —
which you may have already seen on pre-built patch
cords — protects the locking tab from being snapped off.
It is part number 1225. www.mcminone.com is the
website. 800-543-4330 is the number, but make sure
you have part numbers if you are going to order by
phone.

Getting ready to make the cable.

BUILDING THE CABLES

If you are new to the world of Cat 5 assembly, you
may be well-advised to practice on a couple of the less
expensive ends. Your neighborhood Radio Shack can
sell you a bag of them for a couple dollars, as well as the
crimping tool, although both are available from MCM
as well. The shielded connectors do need to be ordered.
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As far as the actual assembly, if you have not done
it before, set aside everything you know about the
dozens of other connectors you have installed.

First, use the cutter built into the tool to strip off a
couple inches of the outer jacket. Next, completely
untwist all four pairs and tug on each one to make the
wires as straight as possible. For the third step, con-
tinue tugging on the wires while arranging them in the
order in which they are to be installed.

The standard and most common Cat 5 order (“T-
568B™) is shown below:

Pin 1 - White with orange stripe
Pin 2 - Solid orange

Pin 3 - White with green stripe
Pin 4 - Solid blue

Pin 5 - White with blue stripe
Pin 6 - Solid green

Pin 7 - White with brown stripe
Pin 8 - Solid brown

The pin numbering looking at the connector from
the cable insert end (with the tab facing down) is /eft to
right pins 1 through 8 respectively.

FINISHING THE PLUG

The most critical step is making sure the wire
bundle is completely flat before insertion and they are
cut at an accurate angle. Each wire should be exactly
the same length.

Once you have all the individual wires untwisted
and stretched straight, in the right order (and pulled
tight between fingers), use the crimper cutter to cut 90
degrees straight across, about 1/3" up from the jacket.
Insertthe flattened bundle into the connector until they
are all fully —
seated. You can ]
sort of double-
check through
the clear plastic Ry
area that the 3 ’
wires are still in l
the properorder.

Insert the en-
tire connector
into the crimper
tool and squeeze firmly. | actually squeeze a couple
times to be extra sure.

You should now check continuity of your work
using a cable checker or any appropriate device. .
Wiggle the wire to make sure the connections are
secure. If not, cut it off and try again.

If you are using flat cable rather than round, the
process is simplified although Cat 5 generally is only
available as a round cable.

A finished RJ-45 plug, ready to
withstand DJs and remote use.

ADDING THE HOODS

1f you are using the hoods, you can insert it now. If
you are doing both sides of the cable, insert the first
hood from the opposite end of the cable. Note: before
you put the second plug on (or before the first one, if
you are replacing just one plug), make sure you have
inserted the hood(s) for the connector(s) facing the
appropriate direction.

For data and networking applications, unshielded
Cat 5 cable works fine (“UTP” — Unshielded Twisted
Pair). If you are running analog audio through the
cable, I prefer the shielded variety (“STP” — Shielded
Twisted Pair), although unshielded also works as long
as you are using balanced audio. The “twist” is what
makes it especially suitable for the purpose.

So far, the metal encased connectors have outlasted
a several sets of the plastic connectors in my appli-
cations.

A veteran of wiring XLR cables and connections at the
Specs Howard School of Broadcast Arts in Southfield, Michi-
gan, Bob Burnham also has used many RJ-45s, but he is
relieved they are not used on microphones — yet. You may
contact Bob at: bburnham(specshoward.edu



The New Sicon-8 Voice Remote Control

Introducing the Sicon-8, a revolutionary transmitter site controllzr
with custom voice recording technology for perfectly natural
sounding dial-up or radio link control. All of the I/O, including
8 channels of relays, are included on the main board so there is
no need to buy anything else. All metering, status and control
; : connections are on depluggable screw terminals. Ap expander
Th: CircuitWerkes Sicon-8 Voice Remote Conftrol chassis, the SX-8, adds eight channels of metering, status &
control to an existing Sicon-8 for a maximum of 16 channels.
Designed to be controlled from any dial-up telephone, an
D 8 channels of metering, status and control (expandable to 16) auto-answer cell phone or from its serial port, the Sicon-8
and up to § alarms per channel. gives you the control options that you need. A free, Windows
program, the Sicontroller, gives you full access to all of the
Sicon-8's programming and control functicns. Basic logging
$ Auto-ranging, auto-calibrating meters make setup a snap. functions are included. Live Internet interfacing is |
accomplished with an inexpensive accessory. Visit us online at
© Function scheduler, autoHogging & alarm reporting included. www.circuitwerkes.com for complete info on the Sicon-8.

Remote Broadcast Solutions

R . -"&:“‘

CircultWerkes i

MNMicTel e\

o CircuitWerkes

 Use our pre-recorded voice responses. or record yous own!

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

\\ Unattended Dial-Up Broadcasts with the DR-10

PGWVI/Mlic Input Headsey

CFin QAN ram Y ua TSt e V\: P The DR-10 is a Dial-Up remote control with balanced, t‘bIephone
“— —s audio input & output that can control many automation systems.
or your audio conscle for unattended remote broadcas‘fts.

- |
£
’ “ % P Our Silencer™ option removes control tones from the budio path.
O ;

¥ Use the DPDT relays to insert the phone audio directly{ into the
program path when necessary, especially for emergengies.

I
1
|

MicTel Mic/Uine to Telephone Interface

™ Outputs & Inputs for telephone handset, cellular phone

or balanced line level at up to +10dBm. ‘
TelTap Pocket-Sized Manual Telephone Coupler

3> Operates up to 36+ hours on two 9V alkaline batteries. P Can be used as a phone tap or a passive manual telephone/coupler.

¥S High quality, user-switchable, internal limiter > Send or receive telephone audio.

prevents clipping.
> Compact size & low cost makes the TelTap a great addition lto

%S External power input with silent, auto-switching your remote kit for main or backup capabilities.

battery backup. . 2
Discover more online at
S Individual gain controis for send, receive and &
headfhelEaiBuei: www.circuitwerkes.com =_-22__
CircuitWerkes, 'nc. - 2805 NW 6th Street, Gainesville, Florida 32609, USA. 352- ':“35 6555

rfinvestigator is a tool for analyzing FCC spacing, FCC contours & much more! Population data,
LULC data, terrain data, Longley-Rice models, Topo! maps & drive test data can all be displayed in
rfinvestigator. It offers a host of advanced features, many of which are not found in similar
programs or are offered as expensive additions, like a terrain profile tool and our antenna design
tool that can automatically calculate your antenna pattern for you. Add our DB-Builder program
and never buy another FCC database! Ever!

Although rflnvestigator offers sophisticated features, the user interface is intuitive & simple to
kars-msa ~~ use. rflnvestigator's power makes it useful to the experienced engineer while its easy-to-use

dBu Contour

4—‘ . 1 menus make it friendly for station and group owners. , '
rfsoftware, |n§_ Need AM Tools? Call Us!

innovative engineering tools

Visit us at www.rfsoftware.com or.call us at 352-367-1700 for info on our AM & FM tools!
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Guide

by Ted Alexander

Talk Show Tech

Putting a Talk Studio Together

When a major format change occurs. there are
many factors to consider during the implementation,
Of the possible new formats, few involve as many
choices and decisions as talk shows, largely due to the
constant direct connection to sources inside and out-
side the station. Ted Alexander returns with some
more tips and tricks to get the most out of your studios.

The word is on the street: “coming soon to your
station, it's live and local talk, direct from new studios
deep in the heart of your home city!” You have ordered
the new equipment and its arrival is imminent. Times
are exciting. So, how is the studio construction going?

BRING IN THE FURNITURE

By now you should have researched the needs for
your talent and have used that information to lay out
the physical part of your new studio (or addition to
yourexisting studio) and built or installed the furniture
to handle the talent, producer, and in-studio guests.

Since much more activity will now be going on
while the microphones are open, as compared to a
music studio or recording studio, as well as the prob-
ability that you will have guests in studio with your
host, attention to “creature comforts” is appropriate.
With more comforts, the host and guests can better
concentrate on performance rather than disturbances.

For the guests, a comfortable chair and a “pod” to
control things like headphone levels and a cough
switch are very desirable.

A good talk studio has plenty of comfortable
space for guests and good sight lines.

Laying out the studio so the main host has the door
clearly in his field of vision (so no one can sneak in
behind him or her) adds an extra level of comfort and
helps the host to focus on the on-air performance
instead of worrying about what is going on out of view.
And, with all those people in one room, do not forget
the critical need for quiet, capable HVAC.

THE TECH SIDE

Except for some major market or network studios,
the host usually will be running the board. If you
ordered correctly, your console will have the mix-
minus busses and other features needed for the host to
produce the talk programming on the fly.

In old days, it was nice and flexible to have a 28-
fader board, but do you really need that many today?
What with the majority of spots, promos, liners, etc.
now being originated from a hard drive, you no longer
really need a dozen faders for each input source type;
itis not often that more than three faders will be needed
for the hard drive/computer inputs.

Meanwhile, itis not often that more than six micro-
phones are going to be used atany one time. Add intwo
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remote/utility fad-
ers and two tele-
phone faders, and
you should have
enough input capa-
bility with a 15-
fader board.
Ifthe host is not
one of the smooth-
est board ops, less
complication is a
plus. Having at
least two busses
available for mix-
minus is a neces-
sity — even three is
less of aluxury than
a necessity, espe-
cially if you plan
on any expansion.

A clean layout will keep the
show operating smoothly.

HOLD THAT THOUGHT!

In this day and age of tough FCC enforcement of
objectionable content, having a foolproof profanity
delay is of utmost importance.

At a potential of $325,000 per offense, a reliable,
even multi-level profanity delay system (and the fail-
safe ability to activate it) is the best insurance you can
have. Even if you cascade three separate, and sepa-
rately controlled, profanity delays, the cost will prob-
ably not exceed $10,000, and you will have a solid
“insurance policy” against the FCC’s no-no’s.

Hard wiring in the “dump” button to your delay
will eliminate any chance of a software glitch that
results in a failure to dump the unmentionable. If the
host, and/or anyone else responsible for content has a
big, mushroom-top DUMP switch (like the kind you
see at a gas station for emergency shutoff) they will
not have to fumble around finding it in a time of
“profanity crisis.”

Ifyou plan onairinga lot of controversial material,
multiple levels of protection make a lot of sense. For
example, the show’s talent and producer would have a
dump button for the primary delay and the PD would
have a dump button for the secondary delay. You
could add another one for the GM.

CHECKING THE OUTSIDE CONNECTIONS

Once the great majority of hardware is on site
and the real installation has begun, it is time to make
sure you have the right connections to the outside
world. Forexample, you did order your phone lines,
right?

If you ordered POTS (Plain Old Telephone Ser-
vice) lines, have you checked that your “hunt group”
functions the way you want? Are the Hotline and
Warmline going to go to a separate phone instrument
or through the main talkshow system? If you are going
to use ISDN, have you ordered the properly provi-
sioned BRI lines for the system? (Given the recent
difficulties in getting ISDN lines in some areas, make
sure your local telephone company will supply them.)

On the other hand, if you ordered, for example, a
Telos 2101 system, have you ordered the right T-1 or
PRI service? Did you make sure to tell your phone
company that your call-in lines should be originating
from a “choke” exchange?
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And here is an important point to remember: all
phone lines are not created equal. Please do not order
your call-in and on-air lines from a VolP service. VolP
is not ready for prime time use on talk shows yet. Also,
it is not always possible to get a good hybrid null with
a VolIP line — there may be a lot of echo.

At the present state of the art, do order your POTS
and ISDN lines so they originate from your telco’s
central office. Based on past experience, you may save
yourself hours of aggravation by using only central
office originating call-in lines. If you have questions
or need assistance to make sure it all comes together
properly, call the Tech Support folks at the manufac-
turer of your telephone interface equipment. (Telos
users also can visit www.telos-systems.com/?/techtalk/
isdn_order.htm for tips on dealing with ISDN.)

CALL SCREENING

If you have a sufficiently large supply of Post-It
notes, your staff may not need a computer and call
handling software package to keep track of the callers.

Onthe other hand, an Assistant Producer program
will add to the smoothness and coherence of the
show. Such software allows the call screener to more
easily communicate with the host so he or she will
know ahead of time the name and subject of the next
callerinthe queue, along with the time they have been
on hold.

alllxd
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A call screening program for use
with some Telos products.

Some of these programs also allow a “point and
click” selection of callers in addition to the call-
selection hardware buttons on an external or console
mounted switch console. By the way, it is highly
recommended that you dedicate one computer for
exclusive use as your Assistant Producer’s server
and not use it for any other functions. The reason
why? You surely would not want an unrelated pro-
gram to crash your morning drive’s computer-aided
call assistant.

ARCHIVING THE PROGRAMMING

Even though the FCC has not demanded a 24/7
archive be made of all material broadcast on broadcast
stations, there are reasons to do just that.

One choice for program archival is the Telos Profiler

Itis easier and more economical than everto keep
six months or more of programming archived on a
hard drive. Aside from having a complete, word-by-

(Continued on Page 30)
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Broadcast measurements
in a light-weight package

Designed to meet the full spectrum of broadcast signal analysis
needs, the MS2721A Handheld Spectrum Analyzer meets all
FCC 73.44 protocols and iBiquity requirements for AM and
FM IBOC—making it ideal for AM NRSC proofs. And, with
a front end dynamic range of >80 dB and a noise floor of -153
dBm at 10 Hz RBW, this lightweight
handheld supports a full range of
new wave wireless signals—from
3G and ultra wide-band to WiMAX

Call 1-800-ANRITSU to place an
order cr schedule a demo, or visit

www.anritsu.us/Broadcast894 Spectrum Master MS2721A
Handheld Spectrum Analyzer
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Studio

by Ted Alexander

Talk Show Tech

— Continued from Page 28 —

word archive of all material recorded from your off-
the-air monitor, it also is usable as a sales tool to
prove to a questioning client that their spot exactly
ran as scheduled.

Software/hardware packages like the Telos Profiler
allow programmable combinations of air quality skim-
ming, archival quality air-checking, and off-site (re-
mote) access to the archives from a PC. Here is a neat
trick for your sales department: if a station representa-
tiveisinaclient’s office and they question if their spot
ran at 6:45 a.m., you can connect to the station via any
PC connection and play back the show segment that
contained the spot.

PREVENTING PROBLEMS

Local stations rarely run 24/7 with local origina-
tion these days, so you will have at least some *“down
time™ totake care of any component or system failures.
However, when you want to be up and running consis-
tently — at least 6:00 a.m. through 7:00 p.m., for
example — you will want to eliminate as many “single
points of failure™ as you can.

If you were fortunate to have been able to install
new equipment, you can be reasonably sure you will
not have any major failures for (one hopes) several
years, at the least. Of course, that assumes you have
installed things like UPS’s for all critical equipment
and lightning suppression components for telco lines

and other lines connecting you to the outside world.
Auxiliary mains power is always most desirable, but
that discussion is for another time.

Most outages that happen to stations using a talk
format centeraround a failure of the telephone hybrid(s)
and the remote broadcast lines. Without lines and/or
hybrids, you are stuck in *‘monologue mode,” so you
should plan on having as much of a backup store of
equipment as can be afforded. Look upon it as
insurance.

Especially in lightning prone areas, enough backup
equipment should be ready and waiting to allow you to
maintain your format even if you have multiple fail-
ures due to a severe thunderstorm. If you are adamant
about having a backup transmitter and audio proces-
sor, you also should be equally adamant about having
a backup to your critical studio equipment — you
should have at least one spare single-line hybrid on the
shelf, ready to go.

EXTRANEOUS NOISE REDUCTION

If you are planning on using a computer in the
studioitselftoassistin call selection, planoninstalling
the noise generating portion of it outside the studio.
Especially if you have multiple microphones open,
you will quickly hear a whole lot of hard-drive whine
(or fan noise) in the background if the computer is
anywhere within the soundproof studio.

It takes planning and proper equipment placement
to get a really quiet control room environment.

Ideally, when installing ancillary equipment. any-
thing that produces audible noise should be installed
outside of the studio. Use a KVM to extend the
keyboard. monitor and mouse into the studio, leaving
the hard drive(s) in an adjoining room.

The less you have to install inside a studio, the less
noise with which you will have to contend. A further
benefit: if any of those pieces of equipment fail, you
will not have to interrupt the ongoing show when
performing maintenance and repair.

Most broadcast installations are custom affairs
you normally just do not buy an “off the shelf™
studio, prewired and sound-proofed; you have to
design and build the studic yourself. Pre-planning
for not just the anticipated use, but also to accommo-
date the unexpected needs, as well as the inevitable
maintenance and repair, will pay off many times over
in keeping your programming on-air (and the cash
register ringing).

Ted Alexander is part of the technical support
team at Telos-Omnia-Axia as well as a well-experi-
enced engineer and voice talent in the Cleveland
market. Contact Ted ut talexander@telos-systems.com

hen You Want More Than
Just An Antenna

Full line of

HD Radio Accessories:
Circulators, Mask Filters,
Reject Tuners, and

Rigid Components.

Made in

MASTER FM
DUAL INPUT
HD ANTENNA

(V)

JSHD DUAL INPUT RCHA 10dB

HD SIDEMOUNT
ANTENNA

IA

USA since 1954

. HIGH LEVEL
. HD INJECTOR

JAMPRO ANTENNAS/RF SYSTEMS, INC. + P.O. Box 292880 + Sacramento, CA 92829 USA + Phone (916) 383-1177 + Fox (916) 383-1182 + www,jomoro.com

Your Partner for HD Radia Solutiors
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ECONCO

Rebuilt Power Tubes

www.dhsatellite.com

Offering: OVER 600,000 Manufactured
* Feed Horns * High Efficiency * Custom Fabrications

Approximately

m‘* LNB'’s * Fast Direct Delivery * 5 Year Warranty ’ . One Ha/f the COSt Of NeW
* Multi-Cable Fax: 608-326-4233
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} Phone: 530-662-7553 Fax: 530-666-7760
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Dependabie AM
Measurements

An AM Mod-Monitor with a tunable preselector and an easy-to-read display

Take accurate modulation readings right off the air with this At the transmitter site the 520 can accept either a high-level
compact AM-Monitor with tunable preselector. Fixed and RF sample or use a short random wire to receive the off-air signal.
adjustable peak flashers complement the peak-holding bargraph  For split studio/transmitter installations or for difficult recep-
readout for clear, interpretation-free results. tion conditions, a phantom-powered, active outdoor antenna

Audio-loss, carrier-loss and modulation limit alarms may be is available as an optional accessory.
remotely located, and an RS-232 port allows full computer/

modem control. MOdel 520 - $1750
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Tech

by Scott Todd

Finding Gold
in the Storeroom

Virtnally every station seems 1o have a pile of older
computers stucked somewhere around the plant. Some-
times it is hard to know just why they are being saved, but
Scott Todd reached into his pile and solved some problems.

Got any dead computer power supphies around? Do
not toss them — reuse them! They make great project
boxes.

FROM COMPUTER TO CONSOLE

I needed a power supply for a small Sparta console
that I was resurrecting for use at one of my transmitter
sites. The project started because | wanted a way to
make sign-off announcements when [ was going to take
my stations down instead of just cutting the carrier as |
have had to do until now — a procedure which leaves the
audience wondering where we went.

The original power supply was gone so | had to build
another one from scratch. Instead of spending a bunch of
money buying a box from one of the catalogs or a local
supply house, | grabbed a dead power supply module
from one of the old computers lying around and tossed
the defective board.

NEW FROM OLD

Inside the casc. | rebuilt the supply with a simple
cookbook LM317 affair, placing the regulator on a small
scrap of perf board with a surplus-house transformer and
some old electrolytics that needed to be used up. There is
more than enough ventilation and it runs quite cool.

CDS”

Radio Automation

Music on Hard Drive
Satellite Operations
AutoPromo Builder
"Wet" Voice-Tracking
WEB/RDS Radio Text
HD Radio Ready
CobraNet & LivelWlire
LAN/WAN Operations
* Content Depot Ready

¢ €asy to Use!

Since the power supply draw would be light and the
supply itself would not be enclosed in a computer case.
I did not need the tan either — so | removed that. too.

A former computer power supply
now ready to power a console.

Another good thing about the module is the on/ott

switch and power cord connectors. In the past I had
always wondered how best to handle the mounting ot'the
power cord since [ did not have one of those fancy
punches for the strain reliefs nor a strain relief tool.

As they were already built-in the original power
supply case, it took no time at all. The solves the problem
and saves some of the time that would otherw:se be spent
cutting and drilling. The connecting wires casily fit in the
notch designed for the computer power cables. And there
was plenty enough room to install a “pilot light” to
indicate the power supply was turned “on.”

READY TO GO

A few parts trom the bin, a tew hours work, and there
is was. a suitable console power supply. Now | could
easily control program audio from the transmitter room.
making appropriate announcements as necessary.

I have used similar boxes to build a few small
monitor amplifiers with an LM384 chip. and a relay

Pristine Sustcms
www.pristinesys.com
www.summittraffic.com

1080079507234
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WARRANTY ‘
S/N:200

BRSO

lamp-switching unit for a game-show setup for onc of
our stations to use at the State Fair. OK, so you will not
save the station a ton of money. but {ree is frec and. with
part of the construction done for you. it might make it
worthwhile to build rather than buy some small project.

The repurposed power supply connected to the
console. The existing case had the AC socket and
on/off switch already in place.

They might be gathering dust in some back room.
But. do not write ot those old computers. They might
just solve a problem for you some day.

Scart Todd is the Chief Engineer for KKMS in
Richfield/Eagan, MN. Contact Scott ar stodd@kkms.com
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Record up to 16 Channels
Off Air & Dead Air Alerts
Compliance & Verification
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End-to-End Solutions From SCMS

Moseley SL9003Q Studio Transmitter Link

Get your STL Solution from
the Dealer That Knows Radio.

Whether you are faced
with a studio move or IBOC
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.
Stucdes 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 /f
Pro Audio: 1-877-640-8205 Ric Goldstein f

Y
www.SCMSinc.com

YOU KNOW WE KNOW RADIO!



Radio War

Stories by George Whitaker

How to Steal a
Radio Station

Keep Yours
From Being Stolen

Next year marks fifty years since 1 first started
sweeping floors, cleaning the toilets, and part-time
announcing. Along the way | have seen many wonder-
ful, uplifting things. But, | have also observed some
dastardly. plain rotten, things.

In this series of articles | am going to tell you how
certain people stole an antenna, a roll of 3-1/8 inch
coax,and evena complete radio station. Knowing how
that was accomplished, hopefully, you will not allow
yourself to become a victim.

IT REALLY HAPPENED

Personally, I would like to give real names and call
letters. | can prove every word if | had to. But, to play
nice, any names and call letters will be fictitious.

One thing | found is that crooks do not steal from
people who have the money to defend themselves.
Crooks know how to pick their victims and they
always select someone who cannot spend the money
to put up a legal defense. If you are a wealthy, high
billing station you do not have to worry about things
like this. It is the station that is just making ends meet
that gets targeted.

First, we will look at how to steal an antenna.

MOVING EXPENSES

A number of years ago there was a C-2 that was
owned by alarge, quite wealthy, company. They wanted
to go to C-1. However, there were two Class A stations
that would have to change frequency.

These two small-town A’s were just barely getting
by, so they jumped at an offer to pay all their expenses
andalump ofextracashifthey would cooperate with the
C-2 and change to new frequencies. A contract was
signed and the two small stations did as the contract
specified and filed for new frequencies. They each had
to change their antennas to accommodate the new fre-
quency. This left each of them with an antenna on the
ground that was worth six to ten thousand dollars on the
used market.

At this point the two smaller stations had changed
frequency and had received expense money as they went
along. Neither station could afford the expense as the
changes progressed so the contract provided that C-2
would reimburse expenses as the changes progressed.

However, the lump sum was to be paid once the C-2
got their C-1 upgrade. So, there was a waiting period after
the smaller stations finished their frequency moves.

AN OFFER ARRIVES

During this time the C-2 offered to buy an old
antenna for $6,000, whereupon the engineer from the
C-2 and I loaded the antenna up and took it to the C-2
transmitter site. It was just right for them to use as a
standby after they received their change to C-1. There-
fore, it made sense for them to buy the antenna.

Months went by waiting on the commission to
approve the new frequency for the C-2. Yet, nothing
was ever paid on the antenna.

Then the C-2 became a C-1 and, after a number of
months, the smaller stations began to ask for their final
payment — the promised lump sum for making their
moves. My employer also was pressing for the money
for the antenna.

A NASTY TURN

Now, here is how the C-2 had set it up to steal from
both stations.

One day a certified letter arrives at each station
from a high-toned legal firm saying that the small
station had been “uncooperative” (remember that clause
in the contract?). The C-2 said that unless they forgot
about the antenna and the lump sum payment the C-2
would sue the Class A for being “uncooperative.”

The Class As eventually would have won any suit
the C-2 might have pursued because there was nothing
tosubstantiate the claim. However, the Class As would
have to come up with a hundred to two hundred
thousand in legal fees to — ultimately — get that back,
plus the money owed to them as the lump sum pay-
ment, plus the antenna.

NO WIN SITUATION

We knew we could win but we certainly did not
have the money for the legal fees in the interim.
Therefore, the C-2 got their part of the upgrade from
us for just the bare expenses of our Class A changing
frequency and they got a standby antenna to boot.

Like | said, crooks target the people who cannot
afford to defend themselves.

But they might have guessed wrongly on the other
Class A. While | have no personal knowledge of the
situation with the other Class A, I did hear that they had
resources the C-2 did not count on. Apparently, the
other Class A did fight it out in court and, after several
years, got their money and their legal fees. But they
had spent hundreds of man-hours pursuing the case
and there was no compensation for that.

Next time, | will tell you how to steal an expensive
roll of cable.

George Whitaker is along time broadcaster, based
in Arlington, Texas. You may contact George at:
boss@mikeflags.com
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PHASETEK'S manufacturing facility

and components expertise are avail-
able to design and fabricate any type
of inductor or special RF component.

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

pependabl®

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!

PHASETEK INC.

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
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Cust Fac ured

Manu

Antenna Phasing Systems

Control Systems

AM/MF Antenna Tuning Units

Diplexers (NDA/DA and expanded band)
Triplexers

Transmitter Combiners

Dummy Loads (with matching networks)
Tower Detuning Units/Skirts

Broadband Matching Networks

Tunable Skirt Assemblies (TSA's)
Isolation Transformers

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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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 studjo 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?
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12 lines, two digital hybrids, and
superior audio

tures handset, speakerphone and
headset jack. Drop-in controls
available for popular consoles.

performance.
Desktop Director controller fea-

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 10 support,
instant messaging and caller
database are just a few benefits.
Supports touchscreens, koo.

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

by Barry Mishkind

Reginald Fessenden
Gives Radio a Voice

Broadcast “history” is full of claims. “The First” this or
“The First” that. Although repeated over and over in many
of the textbooks written and used by academics, a lot of
what is accepted as history has been found to be based on
claims from press releases of companies like AT&T,
Westinghouse, and others.

In reality, most of the true pioneers were more con-
cemed with getting on — and staying on — the air, than
registering their achievements in some ledger. The delays
in documenting their achievements often created opportu-
nities for errors of memory, competitive boasting, and
plain poor journalism to affect our view of the pioneers.

You would like an example or two? Samoff did not stay
at the telegraph key while the Titanic sank. WEAF did not run
the first commercial. Uncle Don did not make a disparaging
comment about his audience when he thought he was off the
air. And, despite the verbal and logical gymnastics employed,
we really do not know who was the first to broadcast.

Indeed, the definition of “broadcast” itself is subject to
tremendous debate and turf-defending parsing of words.

THE “HISTORY”

No matter how you look at it, it was quite an amazing
event. True, it was not the first time that voice had been
transmitted. And there even had been a “tip” that some-

Nevertheless, what those ship radio operators and
radio enthusiasts heard coming through their wireless
earphones on that cold December day in 1906 must have
astonished them. Instead of the normal patterns of dots and
dashes, a voice was heard to speak! Not only that, there was
music, singing, and more.

This broadcast capped developments made over the
preceding six years, as the man responsible for the broad-
cast, Reginald Aubrey Fessenden, moved far beyond the
telegraphy that had already revolutionized communication
over large distances.

A CHANGE OF DIRECTION

Oddly enough, Fessenden did not start out to be the
first voice heard over the airwaves. Indeed, if his parents
had had their way, he would have been a minister or
teacher. And, for a short period of time, he did teach. But,
we get ahead of ourselves.

Fessenden was born October 6, 1866 in Canada. The
eldest of the four sons of Anglican Minister Elisha
Fessenden and his wife Clementina, Fessenden showed his
aptitude early on: mastering mathematics, languages and
music, among others.

After leaving school at that age of 18, he accepted a
position as a headmaster and teacher in Bermuda but, as he

inventions, including wireless transmissions around the
world. “There’s no future in that,” his mother told him.
Fortunately, he did not listen to her, he just kept dreaming.

FROM BERMUDA TO THE U.S,

While teaching, Fessenden kept up with his subscrip-
tion to “Scientific American” and built a scrapbook of
clippings about Thomas Edison and his inventions. After
two years in Bermuda, he developed a determined attitude
to meet Edison and, he hoped, to work with him. Thus, he
moved to New York.

Ironically, Fessenden, who would develop areputation
as a self-pos-
sessed, some-
what arrogant
man, actually
failed in his first
attempt to meet
Edison because
heunderstated his
qualifications.
Not sensing the
whole of the man
applying for his
attention, Edison
did not make
himselfavailable.

Fessenden
had to be satisfied with being “in the neighborhood” and
waiting for another opportunity.

Reginald Fessenden
Approx 45 years

FESSENDEN AND EDISON

It did not take too long, however. After a short period
of time writing articles for popular journals, Edison Ma-
chine Works offered him ajob testing the cables being laid
in the streets of New York City.

Although it does not sound exciting, this position
actually worked to his advantage, for Fessenden was quite
talented, rising to head tester and developing a relationship
with several powerful people, including the banker J.P.

thing was going to happen.

said of himself, when he closed his eyes, he dreamed of

Morgan. (Continued on Page 38)

DO WE HAVE A FLASHER FOR YOU!
NO, NOT THAT ONE, INTRODUCING

THE STUDIO

HOT LINE

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 DME Solid State
Relay Pack for lighting incandescent 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 A/l 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 oidradio.com to document the industry’s history.

There is no set price for the BDR. Many find $15-$20 appropriate to
cover the costs of materials and shipping, plus a little extra for funding the
improvements. If you pay more, it will be put to good use.

If you have wideband Internet, we can now make arrangements for
you to get the BDR quicker, via the Internet.

Credit Card Payments Accepted at:
www.radio-guide.com/products.html

Or send your check or money order to:
Barry Mishkind, 2033 S. Augusta Place, Tucson, Arizona 85710
Please include your snailmail and email addresses.
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“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.

"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.
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"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 "o 95

Q
worries about setting up y S
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mix-minuses when doing 3, : // S
remote broadcasts; the 00
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that for you no matter how many

surface takes care of all

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! Axiais
a technical dream... | can’t imagine
a better fit for our station.”

— Russell Pope, Operations Manager
Kaya FM, Newtown, Johannesburg, South Africa
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www.AxiaAudio.com
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by Barry Mishkind

Continued from Page 36

Promoted yet again, Fessenden was assigned to the
chemistry division of Edison’s enterprise and developed
an insulation for electrical wires that was not only success-
ful, but impressed Edison himself. Nicknaming him
“Fezzy.” Edison made him Chief Chemist and his personal
assistant, using Fessenden as a sounding board and source
of advice on solving problems.

INTO LOFTY COMPANY

Now fully installed as a peer, Fessenden had access to
the best libraries and the intellectual giants of the time. in
addition to Edison, Fessenden would associate with Lord
Kelvin, George Westinghouse, and Dr. Arthur Kennelly.

- Kennelly was the one who, along with Oliver Heaviside,
first described the existence of the ionized layer of atmo-
sphere we call the ionosphere and its quality as a “reflec-
tor” ofradio waves. This concept was considered so crucial
to the long range transmissions Fessenden eventually
accomplished that he even named his only child Reginald
Kennelly Fessenden in honor of Dr. Kennelly.

In 1890, as Edison was leaving for Europe, Fessenden
received the promise that he could devote his energies and
company funds on wircless transmission. This would have
been five years prior to Marconi’s work, but the Edison
laboratory was shut down as a financial consideration
before the work could be initiated.

FROM EDISON TO WESTINGHOUSE TO TESLA

Instead, Fessenden began several years work with
Edison and then Westinghouse on power transmission
systems. (Those were the years of debate over the merits of
AC or DC power supplies.)

Sooner or

all high
maintenance

The Short/cut Replacement

Auto Network MP3 AGC Search RSS

Available at all broadcast distributors.
AudionLabs.com 206 842 5202 x203

2006 Audion Laboratones Inc. Al nghts reserved . Audion, VoxPro are registered Irademarks of Audion Laboratones Inc
Other company and product names may be rade marnks of ther  respeciive owners
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Leaving Edison’s side for Westinghouse must have
been difficult but, once again, things worked out well for
him, as Fessenden eventually landed a position as profes-
sor at Purdue University. There he had the resources to
attack his ever closer dream: sending sounds through the
air. Unfortunately, he found little time to teach and left
Purdue with a year.

With some assistance from Westinghouse, who sent
him on to Pittsburgh, Fessenden soon met Nikola Tesla.
The time in Pittsburgh was productive, as he now began
patenting his inventions and building the foundation for
the coming technological leap.

Intime, Fessenden would receive more than 200 patents,
participate in hundreds more, and publish even more articles.
His inventiveness touched everything from microphotogra-
phy, early medical x-ray designs, turbo-electric drive for
ships, early sonar equipment, and even air cooled engines.

Butthe activity for which we usually remember Fessenden
relates to his work at Cobb Island, MD and Brant Rock, MA.

FROM DOTS AND DASHES TO VOICE

The road to Brant Rock went through Arlington, VA,
where, under contract to the Weather Bureau to develop
wireless systems for weather information gathering,
Fessenden built several stations which could transmit up to
50 miles by 1899.

However, his big achievement occurred on December
23, 1900. From a test site on Cobb Island, Maryland
Fessenden used a modified phonograph cylinder to create
an “interrupter” capable of transmitting intelligible voice
without wires over the distance of a mile.

For the record, the first message was “One, two, three,
four. Is it snowing where you are, Mr. Thiessen? If it is,
telegraph back and let me know.” Thiessen did so and
Radiotelephony (wireless transmission of voice) was born.

A DIFFICULT TIME

The results of this transmission led Fessenden to begin
development of a better receiver, as well as seek a better
method for producing the high frequencies needed for
clear audio. It also set the stage for another, more unfortu-

nate part of Fessenden’s life — lawsuits to protect his
inventions. (In this case, it was against Lee deForest who
had appropriated Fessenden’s work for his own use.)

At this time, Fessenden had begun work with GE to
develop a high frequency generator. By 1902, GE had
gotten as faras 10 kHz, not much more than what Fessenden
had already done, but more would come soon. At least he
now was able to transmit over some 50 miles from several
sites in North Carolina.

Meanwhile, another dispute was building, as the
Weather Bureau did not want to allow Fessenden to keep
his inventions.

REACHING WAY OUT

To protect himself, Fessenden had to move on, and
began working with two Pittsburgh millionaires who set
up the National Electric Signaling Company (NESCO) to
compete with Marconi’s operations. One ofthe sites where
the new company desired to operate was Brant Rock, MA.
Two stations, with giant towers over 400 feet tall, were
built there and the new company enjoyed significant
success in its initial operations.

1

5

National Electric Signaling Company
Brant Rock, Massachusetts
Signals were heard as far away as Alexandria, Egypt -
a distance of about 6,000 miles. Additionally, Fessenden
actually beat Marconi at sending Morse Code both ways

across the Atlantic Ocean. (Continued on Page 40)
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hy? Because it has so often brought ‘iffy’, as well as downright ‘useless’
Wtranslator sites to fully girable 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-1 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 FT-|1AP'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.
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Nautel Delivers World Class
Digital Radio Solutions

The winner of the Nautel No More Secrets contest will be announced at NAB 2007.
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Making Digital Radio Work.
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History

Continued from Page 38

As much a success as the achievement was, it was not
voice transmission, which was Fessenden’s focus. He
wanted to improve on his early experiments in Virginia
and Maryland, and expand not only the quality of the
transmission but the range.

This led Fessenden to return to GE in 1904 and set a
rather impressive goal for Dr. Emst Alexanderson — he
wanted Alexanderson to design a machine which would
generate a frequency of 100,000 Hertz. Another require-
ment: the output of this high frequency generator had to be
measured in kilowatts.

Fessenden’s Brant Rock, MA transmitter
utilizing an Alexanderson Alternator.

It took two years of experimentation and effort but, in
1906, Alexanderson constructed a 100 kHz alternator with
an output of 2 kilowatts. Fessenden installed it in his

transmitter at Brant Rock, MA and began his experimen-
tation. The new alternator worked exactly as hoped.

THROWING HIS VOICE WAY OUT THERE

At first there was some difficulty in receiving the
transmissions in Scotland. But shortly after Fessenden sent
his best assistant over to work on the problem, they reported
being able to clearly hear conversations in the Brant Rock
facility that had been transmitted over the Atlantic.

Then, we presume, in December 1906, an historic broad-
cast took place. Often credited as a Christmas Eve and New
Year’s Eve transmission, there is no contemporary evidence
to assign those dates to what happened. Proceeding from
letters written over three decades later, perhaps coming from
somewhat dimmed memories, the story seemed too good to
pass up. Joumnalists and authors repeated it over and over
until it was “known” and the story spread.

According to the story, following a series of “CQ”
transmissions in Morse code, listeners on December 24th
were said to have been surprised to hear Fessenden’s voice
reading the Bible and poetry. As wireless rooms filled with
the curious, a woman was heard to sing. Handel’s “Largo”
was played on the Ediphone.

It did not take long for the first case of “mike fright” in
history to set in, as Mr. Stein, an assistant, choked and was
unable to say anything at all. The program concluded with
a violin solo of “Oh Holy Night” and a short speech. To
show that it was not a fluke, the broadcast was said to have
been repeated on New Year’s Eve, 1906.

“ENHANCED HISTORY”

Aswe noted earlier, this was not the first time voice had
been heard on the air. Fessenden had accomplished this a
number of times over the past six years. Still, many
histories list December 24, 1906 as the date of the “The
First Broadcast.”

According to historians like Donna Halper, the source
for the date and its characterization as the “first broadcast”
was abiography of her husband’s life by Helen Fessenden;
it was published in 1940, after his death. Although not a
witness to some of the key events, she was a passionate

defender of her husband’s achievments and, determined to
get his story told, related stories she had heard from others
in a way that caught the attention of journalists. And so the
“enhanced history” grew.

[t is of interest to note that just three days earlier (three
days, by the way, was the “notice” given of the Christmas
Eve broadcast, according to the story), on December 2 Ist,
a fully documented demonstration of radiotelephony had
been conducted before a number of dignitaries, represen-
tatives of manufacturers, and several journalists. The dem-
onstration was repeated the next day, perhaps leading to
the recollection of a New Year’s Eve broadcast.

No matter the exact date in 1906, the thing we want to
remember is that Fessenden’s work opened the door that
would lead to Herrold’s station in San Jose, WHA, WIJR,
KDKA, and the other early pioneers in broadcasting. News-
talk radio would be a lot less interesting today if we had to
decode the dots and dashes to “hear” the talk show hosts!

SLOW ROAD TO SUCCESS

Sadly, as with many such inventions, Fessenden found his
backers did not understand the true potential of radiotele-
phony. The telegraphy of Marconi’s company was predomi-
nant. NESCO saw no need for voice, even less need for music.

The end result was the company decided they did not
need Fessenden any longer, seized his patents, and another
lawsuit was begun.

Fessenden continued working in different areas, in-
venting new technologies such as the fathometerand sonar
detection, while working for the Submarine Signal Com-
pany in Boston. The fathometer and a settlement of his
wireless lawsuits in the 1920s, prompted by the fast growth
of the broadcast industry, finally provided him with suffi-
cient money to retire. Fessenden returned to Bermuda
where he died at home in 1932.

Reginald Fessenden did indeed live to see his dream
come true, something not very men have been able to
accomplish. From out of his efforts, we have an industry
that leapt from those dots and dashes to the wide variety of
music and information that makes radio an essential part of
people’s lives today, all over the world. - Radio Guide -

All the Advantages of HD Radio

In a BE Tube Transmitter
Introducing BE's FMi T Series for High Power HD Radio
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The FlipJack is the latest addition to the Conex line of cell phone
interface products. The FlipJack is designed to interface most
hand held phones that have a 2.5 mm hands-free adapter jack.

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

Two Mic inputs and a seperate Line Input

Connection To A Standard Telephone Line.

Separate headphone cue switch for more flexibility

Operates on "AA’ batteries (Included) or external power (Optional)
Balanced Line Level Output

Slots for shoulder straps.

All IC’s socketed for easy maintenance

Tuner input for off-air monitoring

LED level indicator
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Select and modify processing presets her2

Omnia 6EX: The Ultimate Upgrade.

Omnia-6 is the standard by which all other processors are measured. In the
last few years, thousands of leading stations in the world’s top markets have
upgraded to Omnia. In fact, Omnia-6 has been so successful that some

competitors have just given up; others are mere shadows 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 tne 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 settied instead for trying to copy its innovative features.

Features that Omnia pioneered — like dual, simultaneous processing paths for
HD Radio™ and conventional FM at no extra cost. The world's first non-aliasing
digital clipping system, witt composite clipping for the ultimate in comrpetitive
loudness. The high-precision Multi-Band Look-Ahead Limiter (invented by

Omnia) for perfect HD Radio processing. The six-band limiter for conventioral

FM, with adjustable crossovers for surgically-precise control over your
signature souna. An integrated Dorrough™ 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 that 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 processing. (if you already
own an Omnia-6, don't worry — there’s a low-cost upgrade to give your

processor full-fledged Omnia-6EXi power.)

’
MQ

A Telos Company A lot of muscle? You bet. No wonder the competition is running scared.

OmniaAudio.com



TRANSCOM CORPORATION

The Broadcast Industry's
6-channel UNcompressed Digital STL

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 T

1 kW 1982  Continental 314R1 .
1 kW 1999 Harris Gates 1
5 kW 1996 COntinentaI 315D Solid State DIGITAL STL TRANGMITTER
5 kW 1974 Continental 315F MODE_469 DIGITAL STL TRANSMITTER

AM 5 kW 1982  Harris MW5A
5 kW 1987  Harris MW5B
10 kW 1985 Continental 316F
10 kW 2000 Omnitronix 10,000A
50 kW 1985 Continental 317C2
1.5kW 1983 BE FM 1.5A
2 kW 1999 Crown FM 2000A Solid State )
3.5 kW 1986 Harris HT 3.5 MODEL467 DWTW“’.ER
5 kW 1987  Harris FM5K1 e
7+kW 2005 Harris 216 HD Solid State Advanced Technology, Only From TFT
10 kW 2005  Harris Z10CD

FM ;8 ::w ?gg; :e”fy ;&28&0'95 * 6 UNcompressed Program Channels, maximum

arris .

20kW 1989  QEI FMQ20.0008 e PC Configurable from Front Panel for Frequency, I/0, Alarms, LCD
25 kW 1980  CSI T-25-FA (amplifier only) e Supports 48, 44.1, as well as 32 ks/s Sample Rates
30 kW 1991 BE FM30B .
30 kKW 1997 BE FM30T e 256 QAM, 64 QAM, 16 QAM Modulation
50 kW 1982 Harris Combiner

(w/auto exciter-transmitter switcher)

* AES/EBU or Analog I/0 - Built-In Sample Rate Converters
¢ Major/Minor Alarms on both Transmitter and Receiver

USED MISC. EQUIPMENT:

Orban 8200 Optimod

Bird RF Thruline Watt Meter, 50S

Myat 3-Port, 1-5/8" Patch Panel

Denon 720R Cassette Player

Potomac Phase Monitor 1901, Digital, 2-tower.

EXCITERS:
Used Continental 802A

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

* 3.125 kHz Step Size
L
1]
INC

Phone: (+1)408-943-9323

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

FAX: (+1)408-432-9218

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

TO THE SMALL

FMs TV
Transmitters
Solid State or Tube
Antennas & Combiners

20 Years of Service &
Asistencia en Espanol
24 Hour Support
2'Years Warranty 4@ 5’:

L)

www.bext.com

Tel 619 239 8462

Fax 619 239 8474
bext @ bext.com

L i e

f = ,J;L
= acural

NEW
EXCITERS/TRANSMITTERS

w/stereo generator & avdio limiter,
field programmable FSK ID keyer, all built-in!
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Bay Country
Broadcast €Equipment

Buy - Sell « Trade

Your #1 Source for Quality
Used Radio Broadcast Equipment

View our latest list of equipment on-line at:
www.baycountry.com
Or call and we will fax it to you.

Al equipment sold with a 15 day return guarantee.

Turn Your Excess Gear Into Cash
Fax or email your list to us and we will respond with our
offer promptly. We only buy good working equipment with trace-
able serial numbers.

Fax Your List Today — 443-596-0212

W Aconn' B

"Bay Country

"BROADCAST EQUIPMENT

http://www.baycountry.com
(Website Updated Daily)

E-mail: sales@baycountry.com
877-722-1031 (Toll Free) 443-596-0212 (Fax)
7117 Olivia Rd, Baltimore, MD 21220
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Whenever Mr. Anthony Calls ...

The Story of KFI's Two Chief Engineers

Earle C. Anthony was sometimes called E.C., although
the old transmitter men were asked to call him Boss.

Mr. Anthony was a hands-on man, closely watching
over his radio stations. The owner of KFI — billed as “the
country’s most powerful station” — and KECA, was very
much attached to his stations. [t was reported that when
NBC repeatedly tried to buy KFI, he responded by saying,
“I wouldn’t sell my wife. Why would [ sell KFI?”

Anthony paid attention to everything: the people, the
equipment, and the programming. He was interested in the
antennas and signal strength, and called in from time to time
to question what he heard — or what he did not hear. He could
callatanytime, from hishome, from atrain headed eastward,
or from a boat in the Pacific Ocean. He wanted the audience
to get the very best programming possible.

by Newcomb Weisenbeger

HIRING A CHIEF ENGINEER ... OR TWO

When E.C. needed a Chief Engineer for KFI, he hired
Curtis W. Mason. He also hired Pete Dilts and Carl Sturdy
as transmitter operators.

Several months into the operation E.C. called in to his
CE for some technical answer and was told that Mr. Mason
was “out to lunch.” Let us just say that was not the answer
Anthony — a millionaire when a million dollars meant
something — wanted to hear.

It was then that he also hired Hedley L. Blatterman as
co-CE. As you can imagine, having two Chief Engineers
was highly unusual. | found them there in 1947 — and on
through the next twenty-five years. They shared an office,
atelephone, and asecretary. EC only made this stipulation:
“The C.E.s will not lunch together.”

WORKING TOGETHER

Untold is how they accommodated to this situation,
each other, and the seemingly unstructured assignment.

It so played out that the two stations KFI and KECA
could each use one of the two Chief Engineers. When one
was at a transmitter, the other would often be at the studio.
And between them, the engineering department was cov-
ered all the time — except on Sunday.

Of course, if you really stop and think about it, the real
Chief Engineer of KFI was Earle C. Anthony himself.

This example of compulsive action and practicality
was pure E.C. Anthony. Most engineers think of things,
but E.C. acted on his ideas and had the backing to make
them happen. He was correct in enough of his impulsive-
ness to be successful in a number of disciplines. When the
Packard business passed through maturity, his “toy™-

Radio KFI — was able to carry the financial load for both!

Newcomb Weisenberger was a KF1 staff engineer for 33 vears,
starting at the transmitter site in 1947. Now retired. Newcomb has
shared a number of KFI stories ar www.oldradio.com/archives;
stations/LA/nb.htm

‘The Worst I’ve Ever Seen

A Visual Display of the Good, the Bad, and the Plain Hard-to-Believe
When Good Tower Sites Go Bad

While most of our readers arec undoubtedly dealing
with snow by now — or almost any other problem besides
mowing the lawn - we just felt we had to share this one
with you during the winter months. (Perhaps we miss those
summer views and days without jackets.)

In any event, this picture emphasizes the need to
properly maintain the entire facility. Of course, keeping
the transmitter is a first priority, but it is important to keep
an eye on the entire transmission system, including the part
that is outside the building and out in the tower field.

For example, with ground systems being torn out by
criminals seeking copper to sell for scrap, regular checks
on the site’s security and the condition of the ground

system is not just a good idea, it is mandatory. And no one
wants to see a tree left growing near a guy anchor get
entangled in the guy wires or disrupt the anchor itself. Tall,
heavy grass is bad, too, since it obscures things.

One might think that it would be axiomatic that every
engineer would immediately grasp why it is necessary to
keep the area clean — especially inside the tower fences.
However, Sam Garfield shares a picture where it is clear
that someone did not get the message.

It is hard to tell who or what to call in first: the lawn
mower, the carpenter, the warning signs, the fence painter,
the tower painter, the tower crew, or the demolition ex-
perts. No matter which way you look at it, this probably is

one site where you would not want to host an inspection.
Not without a /or of notice.

Sam Garfield says he was practically unable to find the
right words to describe the picture. He finally settled for
this simple comment about the site: “The worst case of

what an AM tower area should not be.” - radio Guide

Consultant

Radio Consulting Engineers

Guide

EMC Test Lab

¢ FCC Applications
* Frequency Searches and Coordination
o AM-FM-CATV-ITFS-LPTV

Consulting Communications Engineers

FCC Applications
Coverage modeling

) Professional Engineering Services e b

RF exposure limit reports

Broadcast Engineering Consulting

O AMFMTVIDTV
©® Custom Mapping Service
©® Frequency Searches

® EMC Test Lab - FCC and European (IEC)

. OWL ENGINEERING, INC.
Email: info@owleng.com 651-784-7445

5844 Hamline Ave. N., Shoreview, MN 55126

Fax: 651-784-7541
Member AFCCE

STL & microwave path analysis
Co-location and interference studies
Expert witness testimony by P.E.s

klkngineers, Inc. 352-367-1725

* % % ¥ »

® Propagation Prediction
® FCC Application Preparation
© Directional Antenna Design

www.v-soft.com

oft
i ft.
‘/(motmum@ b oo

A §

, Tthoverage Map shre |
REM.coverage.cbm

High Performance Engineén ng
for Maxnmum Covera{ge

oy < T

Consulating
Communications
Engineers

ASSOCIATES

FCC Applications * Design « Field Engineering » Tower Detuning
Upgrade & Relocation Studies » AM Directional Array Tuning & Proof

EXPERTS IN:
FM « Directional Antennas « RF Exposure « TV * DTV Transition

210 S. Main St, Theinsville, Wi 53092 » 262-242-6000 - Fax: 262-242-6045
www.evansassoc.com Member AFCCE

MBC Consulting
FM Broadcast
Engineering Specialists

« Applications & Upgrades
* Frequency Search $199
« Custom Mapping

800-219-7461
www.MBCRadio.org

€D PROS

?~ &
RS
e NG

&) \
(| STRUCTURAL |
ANALYSIS

Electronics Research, Inc.
812.925.6000 www.ERlinc.com

€RI Structural Analysis

1
e

rCommunications Technologies In:‘

% Radio Frequency/Broadcast
\ Engineering Consultants

AM+*FM+ TV« LPTV
Cellular/PCS Site Analysis
P.O. Box 1130, Marlton NJ 08053

Fax: 856-985-8124
web:www.commtechrf.com

Clarence M. Beverage

o
o E
% \ 4 Phone: 856-985-0077
A

Laura M. Mizrahi A‘

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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BROADCAST’

\

BROADCAST®
O AHM-

FlexPhones Master

The FlexPhones Master is a professional 3-cadcas?/Studio six channel
distributed neadphone system witn independert talkback capabilities. Each
of thre six channels provides stereo program moniicring and selective
talkback w'th interconnection via CATS cable tc multipe Active Headohone
Remotes {AHR-1) and/or Monitor Selector Interface (MSI). N ultiple
masters may be cascaded ‘o form larger systems.

The FlexPhones Master is equipped with inputs for stereo program
and talkback audio. Rear panel program and 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 ccnnector 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” and 1/8” stereo headphone
jacks. The six front panel talkback switches allow the user to independently
communicate with each AHR-1 listener and ean be configured to insert
talkback audio into only the 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
CATS cable to the AHR-1's, which conform to the Stadio Hub
format. Low-Z balanced audio distribution is used
to preclude audio degradation with
long cable runs.

TR i |\
¢« »

—————— Talk Back/Line or Mic
- Stereo Program

BROADCAST®

’, AHR- |
'~
. [}

O

AHR-1 Active Headphone Ramote

The Active Headphone Remote (AHR-1) contains a stereo amplifier
designed to work with any combination of high-efficiency headphones
with imoedances between 24 and 600 ohms. The AHR-1 is equipped
with 1/8" and “/4" heacphone jacks, level control, user-configurec 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 opticnal
HR-1/NP or HR-1/MP-XLR mounting plates, which may be turre: or
counter-tcp mounted.

Manufactured with
Pride in the USA

BROADCAST

support@broadcasttools.com
www.broadcasttools.com

INNOVATIVE PROEBLEM SOLVING TOOLS FOR BROADCAST

World Radio History
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New tubes are now manufactured by Econco
in expanded facilities in Woodland, California.

«' ECONCO "=

Tel: 800-532-6626 Web: www.econco.com
Intl: +1-530-662-7553 Fax: +1-530-666-7760

TRANSMITTING
CAPACITORS

MICA-VACUUM-CERAMIC

|
I
(760) 438-4420
LINK@SURCOM.COM

Silver Plating Powder

Silver Plate On-The-Job with Cool-Amp!!

Cool-Amp Conducto-Lube
*Maintain your RF frequency *Reduce resistance
*Keep your PCBs cool *Prevent power interruptions

*Prevent data errors
*Prevent power failure

. CrzaZe

EEELANE
Fax: 503-624-6436

Ph: 503-624-6426
email: sales@cool-amp.com

*Increase conductivity
*Minimize power loss from
corrosion & oxidation

A Ground Systems Co.

Ground System Construction,
Evaluation & Repair

1-877-766-2999

www.amgroundsystems.com

RF PART

C OMPANY

From Milliwatts to Kilowatts
Eimac * Amperex * Svetlana + M/A-Com
~Motorola « Toshiba + Philips « Mitsubishi
g Se Habla Espafiol -+ We Export

5 800-737-2787

760-744-0700 Email: rip@rfparts.com

www.rfparts.com

BAUERX

TRANSMITTERS,

BAUER - ELCOM BAUER - SPARTA - CETEC
Re-Manufactured
Bauer Transmitters Available

AM/FM — 2.5 kKW to 25 kW
www.bauertx.com paul@bauertx.com
915-595-1048 Fax: 915-595-1840

Now Available! New Sections!

The updated 2004 version of Eimac’s
Care & Feeding of Power Grid Tubes
Handbook is now available.

Contact Richardson
Electronics today for
your FREE copy.
G Bickarson
Electronics temet:

Engineered Soiutions E-mail:

Toll Free: 800-882-3872
630-208-2200
broadcast.rell.ccm
broadcast@rell.com

DAHOOK  DAGAP

Safety Grounding Hook Lightning Dissapation Gap

B
| ..

Available with Horn or Ball Gaps
Patented (#5,661,262)
Hot Adjust Mechanism

Solid Brass Hook & Hardware
Fiberglass Rod Handle
#1C Copper Cable & Alligator Clip

Wilk Science and Technology Inc.
1112 North Grove Avenue, Oak Park, lllinois 60302
Telephone & Fax: (708) 524-8588

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

22 VISA & MASTERCARD Accepted €9

CCA PARTS & SERVICE
V&J Electronics

Can supply all parts, schematics, and

manuals for CCA, CSI, Sintronic, and

Visual transmitters. Field service and
complete rebuild transmitters available.

Call Van or Jerry Meier: 770-907-2694
Fax: 770-907-2694 — 24/7 Service
COD, Visa, Master, Discover, NET-15/30
www.ccaelectrenics.net

ChrisScott & Associates

Visit our website

www.scott-inc.com

NRSC
Loop
Antenna

Ph: (270)781-5301

Fax: (270)781-1232

Bowling Green, Kentucky
AM-FM

- ' 3
Notch Filters |

‘ 812-963-3294
: v" - )
b

rkerg@ins gttt com
Transformers |
- 1 > %
1/8" Mounting Holes | v $272 ea.
e T Free Shipping
Industrial Glass E;;oxy w/ an Order of 4 or mere
M'(Z"J;ZMS") ! Response 40 -20 K

Plated thru Holes =

AudioLightning Isolator (& Hum I50)

D DIVERSIFIED
COMMUNICATIONS |
c SYSTEMS 1

S “SERVING BROADCASTERS
SINCE 19817

BROADCAST EQUIPMENT REPAIR
Audio/RF Equipment - AM/FM Transmitters
Free Consultation/Loaners Available
www.divecomm.biz
814-756-3053 « rpogson@aol.com

Around the County

George Whitaker
Owner

Around the Country
www.mikeflags.com

Around the World

Practical Radio Communications
Arlington, TX

OWN A LPAM STATION!
LICENSE FREE!

« 1-2 Miles Range Possible

o FCC Part 15 Type Accepted

« Best sound in the business!

Tel 919-362-9393 Fax 919-367-0607 Visa\M/C

http://www.am1000RANGEMASTER.com
sales@am1000RANGEMASTER.com
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ST Connectors for
66 Blocks...

Bag of 10: $ 6.95
Bag of 100: $65.00
(Ridiculously Expensivel)

2504

Squeeze them on
Jumper Wire. Great
for temporary or
permanent jumpers.

We also have Punching Doublers, 66
Blocks, Single Pair Jumper Wire in
Assorted Colors, 66 Block & Modular
Attenuators, and many other Unique,

You need 2 per pair! Problem Solving Telecom Products.

Fix RF

Problems!
Handset Modular: $18.95

1 Pair Modular: $14.95
2 Pair Modular: $18.95
1 Pair Hard Wire: $ 8.95

RF Filter
Choose the frequency range for maximum rejection:
e5m3mhz AM) ¢3to 30mhz 26  60mhz ® 60 to 150mhz FM)
Now Available... Combination AM & FM Filters!
See the RF Troubleshooting Flow Chart
and four page RF Tech Bulletin at:

7 == FlLAM..orBot

www.sandman.com
Mike Sandman... Chicago’s Telecom Expert

Call for FREE Catalog: 630-980-7710

@Professlonal Engmeermg Semces <

*FCC Applications

*Coverage modeling

*RF exposure limit reports

*STL & microwave path analysis 4
*Co-location and interference studies
*Expert witness testimony by P.E.s

www.rfengineers.com

IkIrkngineers, Inc. 352-367-1725

nvestigator V3.0

“ﬁ* You choose!

e rfSoﬂware, Inc.

Are you tired of switching from program
to program to complete a project?

How about displayving your drive test output
on top of your Longlev-Rice prediction to SEE
how your station 1s operating.

Save time, money, and hard drive space,
with software that gives you all the tools
in onc program to work smarter not harder.

Call 352-367-1700 for Details!

Visit www.rfsoftware.com Today

FCC COMPLIANCE

ANTENNA ID
N aimns . | PRODUCTS
STANDARD & CUSTOM
TOWER REGISTRATION SIGNS antennalD@msn.com
ANTENNA LEASING SIGNS

EXTENDED OUTDOOR LIFE

610-458-8418

RED GUY WIRE MARKER BALLS

& ft YELLOW GUY WIRE PROTECTORS YOS Q R

ANTENNA TAGS - NUMBERED www.antennalD.com

GLENMOORE, PA

FREE CATALOG 19343-9552

BROADCAST & INDUSTRIAL ELECTRONICS

Our client list continues to grow.
Thank you for your confidence
and equipment purchases.

We Re-Condition

Pacific Recorders BMX I-ll-lll, AMX,
ABX and RMX, Stereo-Mixer and
Mixer News-Mixer products.

Solve Your System Wiring Problems Fast!

A -‘-—‘al.i.- D e E—

See our Web News-Update page, for details.

Tel: 800-300-0733 Fax: 231-924-7812
WWW.MOORETRONIX.COM

@

MOORETRONIX

Our 5" Year

With STEREOTRACER

World Leader
in AM-FM
Transmitters

INTERNACIONAL :

“Now in Our 34th Year”
AM & FM Pre-Owned Units in Stock

All Powers and Manufacturers
Instruction Books - Spares - Complete

Visit our Website: www.besco-int.com
Or Call Rob Malany at: 321-960-4001

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

v .

*FCC Compliance Specialists

*RF Safety Training

*Site Surveys, Narrowband & Broadband
*MPE Software Analysis, Sales, Training
*Safety Programs

Global RF Sblilti;ns "

RF Engineering Consultants
"We've Rewritten The Book on RF Safety”
www.grfs.net

(480) 814-1393
rfsolutions@cox.net

Professional
Equipment Repair

Consoles
Exciters
STLS
Automation Systems
Audio Processors
Transmitters
Remote Equipment

Toll Free: 866-239-3888

at Lightner Electromcs Inc.

yvyvyyvyyy

www.LightnerElectronics.com

McPherson Radio

Specializing in pre-owned QEI fransmitter products.

m - 6 Month Warranty - m

All equipment tuned and tested on your frequency.
MRC has a repair facility to meet your broadcast needs,
for repair of QEI exciters and low power transmitters.
O*her broadcast manufacturer products are welcomed too.

Bob Brown at 856-232-1625 Fax: 856-232-2075
Email: mcphersonradio@comcast.net

.....

COMMUNICATIONS®

U Smawatm i R.F. Engineering Software

Lo,,g..y_mc. c,,,,.,..g. m‘, ®Create stunning “real-world” coverage

Innovative and Reliable

maps and interference studies using
Longley-Rice, PTP, Okamura/Hata
and FCC with Probe 3™

@Search FM channels under spacings
.’ and contour protection using
l FMCommander™

> | ®Prepare AM skywave and groundwave

| allocations studies and map AM FCC
contour coverage wnth AM Pro“‘

The Leader in Broad S e

~ www.v-soft.com |nfo@v-soﬂ com (800)743—3684

www.digitalradioengineering.com
Phone: 845-355-4001

.I gigitalradi%gimn.ng

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

Zonum Industries

Quality Rebuilt Tubes
4,000 Hour Guarantee

~ Se Habla Espaiiol -

Phone: 530-476-2400 Fax: 530-476-3210
zonumindustries@yahoo.com
www.zonumindustries.com

Radio Guide December 2006

Who you know can make

all the difference...

100+ Local SBE Chapters
5,400+ Members

Nationally-Recognized
Certification Program

JobsOnline & ResumeBank
ww.sbe.org ¢ (317) 846-9000
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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.comet.ch
WWW.COMrex.com
www.conex-electro.com
www.contelec.com
www.dhsatellite.com
www.dmengineering.com
WWW.eCconco.com
www.eriinc.com
www.fanfare.com
www.freeland-inc.com
www.gorman-redlich.com
www.broadcast.harris.com
www.henryeng.com
www.inovon.com
WWW.jampro.com

www jkaudio.com
www_kintronic.com
www.Ibagroup.com
www.leaintl.com
www.lightnerelectronics.com
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www.moseleysb.com
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www.nottlitd.com
www.nrb.org
www.omb.com
www.omniaaudio.com
www.orban.com
www.pwdahl.com
www.phasetekinc.com
www.pristinesys.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
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The Radio Guide Industry Date and Event Register

Email your dates and information to: radio@rconnect.com

IEEE Consumer Electronics Conference
January 12-14, 2007

Las Vegas, Nevada

www.icce.org

Consumer Electronics Show (CES)
January 8-11, 2007

Las Vegas, Nevada
www.cesweb.org

2007 Annual AM Transmission Seminar
(by Radio Guide Magazine)

February 14-16, 2007

Orlando, Florida
www.radio-guide.com/amseminar.htm

National Assoc. of Tower Erectors (NATE)
February 12-15, 2007

Nashville, Tennessee

www.natehome.com

National Religious Broadcasters NRB2007
February 16-20, 2007

Orlando, Florida

www.nrb.org

Country Radio Broadcasters Convention
February 28-March 2, 2007

Nashville, Tennessee

www.crb.org

Great Lakes Broadcasting Conference & Expo
March 13-14, 2007

Lansing, Michigan

www.michmab.com

2007 IEEE Symposium on Broadband Multimedia
Systems and Broadcasting

March 28-29, 2007

Orlando, Florida

www.ieee.org/organizations/society/bt

.

National » Regional & State * FCC Applications & Deadlines

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

SBE22 Broadcast & Technology Expo
October 16-17, 2007

Verona, New York
www.www.sbe22expo.org

National Association of Farm Broadcasters
November 14-16, 2007

Kansas City, Missouri

www.nafb.com

SBE Certification Exam Dates

Exam Dates Location App.Deadline
Feb 9-16, 2007 Local Chapters Dec 29, 2006
April 17, 2007 NAB Las Vegas March 2, 2007
June 1-11, 2007  Local Chapters April 20, 2007
Aug 10-20, 2007  Local Chapters Jun 8, 2007
Nov 9-19, 2007 Local Chapters Sep 21, 2007

A clickable list of all the URL'’s listed
in every Radio Guide article:

www.radio-guide.com/URL . htm

www.radio-guide.com — Radio Guide On-Line
www.radiopapers.net — White Papers On-Line
www.radio-classifieds.com — Used Equipment

J/

www.radiopapers.net |

On-Line Now!
Radio White Papers
Radio Technical Reports
'Radio Application Notes
Radio Technical Manuals [

AC1 TRIAC controlled lamp switcher

NO RELAYS

Zero cross
switching

Steady or
flashing!

Adjustable

enbergelec.com flesiuiate

BIONDO

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

@ M40 ite fin obc
I | I |
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All our Mic Flags feature our PRO-TECH palint (non-chip). All shapes and sizes, CUSTOM and BLANK mic flags.

P | products-tepel pins

Microphone Flags

800.450.6275
micflags.com

your first choice for quality and service

Page 46

Radio Guide December 2006



B

I " = - ,’-rl
4 i - i L , : LJ . —

BN OA '

J e
5 ! J 3 b B a ¥y o g A

Discover the power of strategically incorporating media during NRB 2007 in Orlando!

CONVENTION & EXPOSITION

The Premier Event in Christian Communications

This international event networks thousands of Christian communicators,
from program producers to authors, pastors to engineers, directors to
vendors. NRB's professionals emphasize strategy and innovation to tap
the power of new media ministry models.

Beyond highly qualified speakers in keynote sessions, hands-on demos
in the Tech Lab, and the world's largest Christian media exposition,
NRB 2007 provides professional training in four key areas:

i — core principles {or operating a

=
BROADZAST . broadcast ministry
(el

= ) [Reacihy - aninnovative media channel
é- ENGAGING OUR CULTURE seeking effective ways to
.

engage our culture

e 214

SLONNLY: g - . :

Leadership? PF - equipping leaders with
Management A:’ tact_lca_l &pproaches to

C OURS ES% optimize results

- in-depth sessions hosted
by educational institutions,
specialists, and vendors

NRB 2007 | February 17-20

Orange County Convention Center &
) Rosen Centre Hotel, Orlando, Florida
ministry, you'll find it at NRB! See you in Orlando! www.nrbconvention.org

if you're looking for a smarter way of doing media



RRIS
Harris is your end-to-end radio solution provider.

AM/FM Analog or HD Radio™ ® Audio Consoles ® Broadcast Studios
High Power AM @ Systems and Service ® Intraplex Transport

HD Radio™ is a trademark of iBiquity Digital Corporation

Harris PR&E NetWave console with optional networking. Available in
8-16-24 channel frames, all with fully modular construction.

ZX1000, 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.

Destiny 3DX-50,
0 kW medium wave
direct digital drive
high efficiency,
7 high reliability AM

FlexStar andard for®Wand FM-HD excite transmitter.

RTAC (Real Time Adaptive Correction for best mask lransmi
compliance) and Exgine, the latest iBiquity platform in |

ntdgine Harris transt
combined wWikihirie: y
T —— E ol - |
P VIOD 9400-AM Digital |
— No-compromise, independent, multiband processing
for analog AM and digital radio—in one box!

Drivan audio processing.

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.

b
."’ -~
-

ocbo/m?d ‘

N www.orban.com

N

Contact Harris at 800-622-0022 or email autoconfirm®@harris.com

»  assuredcommunications™  www.harris.com 1
’m Government Systems ¢ RF Comm ¢ Broad st « Microwave
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