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TECHLINE STUDIO FURNITURE

Easy to INSTALL — Easy to AFFORD!

* machine-tapped rack rails * modular design for variety of configurations
* built-in top and bottom ventilation * both standup and sitdown heights

* removable doors * above counter turret accessories

* punchblock enclosure available * fast installation

* compatible with Wheatstone Wiremax System ¢ generous wireways
* available with type 66 or Krone™ blacks * built-in levellers

STARTS at
2900

Available options include
prewired punchblocks

OuR HIGH-STYLE
TECHLINE STUDIO FURNITURE

boasts uncompromising QUALITY tai ored to the TIGHTEST
BUDGETS, with all the features a well-designed studio calls for.
A TRULY COST-EFFICIENT SOLUTION FOR YOUR NEXT STUDIO PROJECT!

\§ VWVheat ritone Corrorationm

tel 252-638-7000/ fox 252- 635-4857 /soles@wheatstone.com /
copynght © 2001 by Whedatst poration

See us at NAB RADIO - Booth #1118!
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Pow_?r Can Be Beautiful
BMXdizital

Sure, it's the best looking broadcast console you've ever
seen. But, oeneath the sleek, elegant exterior beats the heart
of a true warrior!

Pacific i
BMXdigital has g
everything you need to win
the digital revolution. Whether it's the
number of output buses, mix-minuses, off-line mixes,

stereo sends, direct IFB's, monitor inputs and outputs, inter-
communication paths or logic interface, BMXdigital offers more

Incredible Flexibility including all input modules
accommodate analog and digital signals without reconfiguring,
swapping, or even removal from the mainframe

Amazing Adaptability with easy storage, recall and
reconfiguration of set-ups for various day parts, and built in
connectivity to routing switchers, digital storage systems
and other networked sources

Low Cost of Ownership by
design, Pacfic BMXdigita/’s true
cost of installation, operation
and maintenance is markedly
lower than other consoles.

Legendary BMX Reliability
is what you expect in a Pacific
BMX from Harris. The table
pounding of your resident shock jock won't faze this beauty

Pacific BMXdigital.
Beauty that's a lot more
than skin deep

Circle (104) on Free Info Card or

go to www.beradio.com. RN

HARRIS
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OPTICODEC

YOUR HIGH QUALITY AUDIO CONNECTION

Meeting oll your job's
requirements, the Opticodec
7000 is a 128k portable ISDN
cocec, a tapeless recorder, a portable
player, an editing station, and even a
transissicn device for your audio files.

Opticodec 7400 is
an audio ISO/MPEG
Layer Il and Layer il

compliant Codec.

You can use it with

ISDN, TCP/IP. and

UDP protocols over

any private network
or over the Internet.

Opticodec technclacy is your high-qual ty audic connect'on in radio and
television broadcast, recording and production studios, voice, music,
broadcast news information, audio on demand, and any broadcasting
over the Internet.

Connection perfection for ISDN and Ethernet

orban

orban 1525 Alvarado Street, San Leandro, CA 94577 USA » 510.351 3500 » Visit our Web Site at www.orban.com
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Industry Events Rescheduled

Sep 18, 2001

AES, SBE/SBE22 and XM Satellite Radio
have rescheduled their events after the
September 11 tragedy... p
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Every 17 Hours, Another Station Installs a Digital
Studio from Scott Studios or Computer Concepts

There are countless reasons why the most popular and best selling
digital systems come from Scott Studios. In fact, maove US slations use
Scott Studios’ than the #2 and #3 digital systems combined!

Easiest to use

Scott’s user-friendly
intuitive touch screen is
the simplest for
announcers to use. It
always shows six log
events. Color codes show
which are spots, promos
or songs. Jocks choose
whether the event on the
air is always at the top, or
whether the decks match
console faders.

ABCDEFGHIJKLMNOGPAQRSTUVWNXYZ

Jocks get 30 sets of 30 iInstant Play
buttons, the day’s log, 10 cart walls or
live copy. A second touch screen can
display of any 4 of these 5areas at once.
Cart walls can play song requests
within a second or two, and even
display the time and date when the
Big Boy, Morning Show SONg played last and when it’s
Host at KPWR, Los Angeles, scheduled to play again.

loves his Scott Systerml Scott Studios’ phone recorder with
graphic waveform editing and audible scrub is an available option.
Announcers who try Scott Studios’ digital system like it so much,
they wonder why anyone would ever want to wark without it!

Internet ad substitution is easy. Mark “Don’t Play on Internet” on a
spot and our Scott Sub option takes care of it automatically!

(972) 620-2211 FAX: (972) 620-8811

1-888-GET-SCOTT

Smoothest voice tracking

With Scott Studios’ systems, stations in all market sizes are voice
tracking some shifts! Announcers hear themselves and everything
else in context. Our Voice Tracker has one button operation, auto-
post and our exclusive automatic level fixer.

The best networking

Scott Studios' systems are the most
bullet-proaf in radio. Server failures
don’t take down any stations! Scott’s
exclusive Double Drive networking
means every recording can play
immediately from at least two hard
drives for the ultimate in rednandancy
at no extra cost. Scott hardware is the
most robust in the business. We also
offer an Invincible option with
duplicate systems that auto-
switchover in a split second, picking up where the first left off!
Fewer interruptions in the studios

Scott Studios uses Microsoft compatible audio files that allows
office and sales people to audition spots or promos from their ’Cs
or laptops. Your PD never has to leave his or her desk to fine-tune
seguesor digitally rip musicinto the system

Live 365 day support 24/7

Scott stations benefit from the biggest and best service and support
staff in digital audio, with 105 people at your service. Technicians
are in our buildings answering our toll-free support lines live day
and night. Supervisors are always available by cell phones.

For details: Call 888 GET SCOTT

Secorr Studios

13375 Stemmons Freeway, Suite 400
Dallas, Texas 75234 USA

Internet: scottstudios.com

Jon Rivers, Morning Host
at K-LOVE stations in 38
states loves his Scott System

Circle (106) on Free Info Card or go to www.beradio.com.
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Service provided

hen a major historical event takes place, we

often remember, and are usually asked repeat-

edly, “Where were you at that time, and what
were you doing?” September 11 is one of those days.
Personally, I was athome that morning. I was packing my
suitcase, preparing to leave that afternoon for the Syra-
cuse SBE Convention and National Meeting. 1 heard about
the event on the radio and then turned on the TV 1o see
what was happening. I stopped packing almost immedi-
ately and sat and watched the subsequent events occur.

This tragedy produced many heroes and victims. 1
commend the heroes for their efforts and offer ny
condolences o the families of the
victims. The discussion of the after-
math of this disaster, however, is
better left to other forums that are
better suited and more appropriate
for that discourse.

What is relevant to broadcasting is
that my media experience is not un-
like that of most people who watched
or listened as the news was delivered.
As information was delivered over the
airwaves, the Internet, typically a space
full of timely information, fell short of its up-to-the-
minute reputation. The Internet was worthless as an
information source. 1f you could connect to a news
website at all for text information. there was so much
traffic that data was barely able 1o move through the
system to provide any level of acceptable quality for a
streaming source. This e-bottleneck lasted through the
morning and into the early afternoon.

When the public wanted to leam about the events
unfolding, the most reliable system was one that was
based on technology nearly 100 years old. Conventional
radio and television were able o reliably deliver the
information to the masses without regard to the number
of receivers in use. While Web servers choked trying to
respond to all the connection requests and Internet
pathways were brimming with data packets trying to be
sent. the airwaves were reliable and clear.

This should really come as no surprise. One of the
drawbacks to streaming media is the net congestion that
occurs on a typical day. In a situation where the system
is pushed to its capacity, the limitation is obvious. With
shortcomings such as this online, the ether shows itself to
be a system capable of reliably delivering information in
a crisis. Short of jamming transmitters or severe atmo-
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spheric interference, the radio waves would continue to
provide the information in a reliable fashion.

During the days following the attacks, the Internet
showed its value in another way. While radio and TV
continued to cover the story in an ongoing process, the
online medium was able to provide audio, video, anima-
tions and analysis on demand from the events. This
complimentary coverage in addition to the “legacy”
media delivered a greater depth and broader reach than
either could accomplish alone,

Once again, we have an example of how traditional
broadcast can work well in tandem with the online
offerings. The airwaves can provide an uninterrupted
information path to a mass audience through its one-to-
many infrastructure. The Web can deliver niche informa-
tion to smaller segments or individuals in its one-to-
several or one-to-one models.

There are those who believe that the Internet will be
the delivery platform of radio’s future, This may be the
case one day, but it is certainly not the case now. y

oL Seld...

Chriss Scherer, editor
cscherer@primediabusiness.com

www.beradio.com




Matrix-

QUITE ?OS_SIBLY THE LAST CODEC YOU'LL EVER BUY.

é k

THE CODEC FOR THE FUTURE

huadghong

v e core of
) £’ - g
he Matrix's flexibility
~ revolves around full

' access to its powerful
coding engine through
easily inserted

modules and upgradeable flash
memory. Whatever may be coming
down the communications pipeline,
the Matrix is ready.

THE CODEC FOR TODAY

WIRELESS ISDN* POTS

e 5 kHz real-time, full duplex audio on e Layer III for 15 kHz at 64 kb/s o 15 kHz full-duplex audio on a standard

GSM wireless phones e G.722 for wide compatibitity telephone line

Up to 10 kHz real-time, full duplex audio with other codecs e Available in portable or
on HSCSD GSM Turbo-G.722 for 15 kHz ; rackmount versions

15 kHz real-time, o ¥ with only 6 mS of delay * Modular design enables
full duplex audio on ' Layer III transmit ot use on future circuits

portgble Inn_larsat : with G.722 return ' ;g « Will work at data rates
terminals (with optional % to reduce delay as low as 9600 baud
ISON module)

15 kHz nonreal-time;

“Store and-Forward” oS ¢ ' '
feature may be used-on o Fully international terminal

many mobile circuits adapter works worldwide

® 1200 baud ancillary ® “Store and Forward” allows
data available 15 kHz, nonreal-time audio
transmission at any data rate

Optional battery kit g .

delivers power for * ISDN module required

up to 7 hours

Circle (107) on Free Info Card or go to
www.beradio.com.

Comrex Corporation, 65 Nonset Path, Acton, MA 01720
Tel: (978) 263-1800 Fax: (978) 635-0401 Todl Free: (800) 237-1776 in North America =elml“
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Management and engineering as allies

by Jim Paluzzi,CBT

he old joke goes: How do you make sure that you

never get trapped in management? The punch line

follows: become an engineer! Not long ago, this
joke was dead-on accurate. Even today, while many
engineers have risen in the ranks of broadcast radio,
many in our field stll hold on to the sentiment that
engineers are generally ill-suited to working amiably
with senior management.

The stories of about engineers toting pocket-protectors
notwithstanding. most of the stereotypical images of
broadcast engineers have a basis in fact. Many engineers

spent their time learn-

ing about
electronics in-
stead of working on
their communication
skills. It is easy for engineers to resent the long hours, the
pressures of being on-call around the clock, and the
relatively little appreciation received for keeping the
station on the air. Passive aggression thrives in this
climate of reseniment, and passive aggressive
personalities are hardly to be considered allies in
management.

Why does broadcast management need to
be integrated with broadcast engineering? Radio
is a complex industry, combining seemingly dis-
parate departments 10 make great programming
emerge from those radio speakers. The greater the
diversity of staff members who see the big picture, the
greater the probability of success.

Every general manager has his strong suit. For some
GMs, programming is everything. Other general manag-
ers cut their eyeteeth in broadcast sales. Still others come
from news. Since most general managers come from
fields other than engineering, it is logical that these

October 2001

. . . we tend to play to our

skill set, minimizing the

importance of those areas
where we have little

managers will place a higher priority on the issues they
understand. rather than deal with strange and unfamiliar
scenarios coming out of the engineering department. In
short, we tend 10 play to our skill set, minimizing the
importance of those areas where we have litdle experience.
Minimizing the importance of any segment of broadcast
radio can be serious. However, when engineering invest-
ments are minimized, the results can be costly. Failure to
invest in spare parts, tor example, can often result in even
higher costs to air freight the needed part in an emergen-
cy. Furthermore, since many critical broadcast compo-
nents are unique (often custom fabri-
cated), the lag time needed 1o se-
cure and ship those parts can result in
extended outages that can be both
painful and expensive. The
resentment in engineering that can
result from ignoring a reasonable re-
quest for spare parts continues the
downward spiral that makes it feel
like engineering and management
are adversaries, rather than allies.

Working together

Management and engineering can
develop a tight, integrated team—but it takes work.
Here are four steps that both managers and engineers
can take to build an alliance:

Take time to ask questions. Since engineers and
managers often come with vastly different backgrounds,
neither party can know with certainty whether the other
side is pulling a fast one. As a result, many managers fear
the worst and assume that they are about 10 become a
victim of their own ig-
norance—and the engi-
neer’s  questionable
intent. Little good can
come from this environ-
ment of mistrust. That is
why radio stations must
create an environment where both managers and engi-
neers are encouraged o ask questions whenever there
is a possibility of misunderstanding.

There are few issues in broadcast engineering that are
so complicated that they cannot be expressed in terms
that a competent manager can understand. The key is for
managers (o be persistent in asking follow-up questions
until they are confident that they understand the issues.

experience.

www.beradio.com
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wide
bandwidth,
high power
antenna
systems,
the choice
is Dielectric.

i

Sy .

p .,.L.
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_,"‘” «J) h |ef$ctr|c has the most ccmplete

n .'r' roadb*nd product line including side
' mount and top mount arrays, transmission

\ S’ lg\e, cg{nbiningl systems, and monitoring
S
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"‘-“r-mj Add over 800 years of combined
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know that a partnership with Dielectric is
the-choice to make.

See us at NAB Booth # R2343

Dielectric
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Engineering Excedence Since 1942
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Likewise, when management makes
a decision that makes liile sense to
the engineering staff, the engineers
must take the responsibility 1o ask
questions of management until the
reasons behind the decision are clear.
Both managers and engineers must
learn how to ask non-threatening
questions

Kick the tires. Nothing impresses
engineers like managers who care

enough to get their hands dirty. One
way o get into the engineering camp
is to spend time inspecting engineer-
ing projects. Whether it’s a new stu-
dio, a new antenna site. or simply an
old transmitter thar has seen better
days, managers gain a betier under-
standing of an engineering problem
by seeing the problem firsthand.
Share the suffering. Broadcasting
rarely has genuine emergencies in

Still compromising
with a ‘standard’ Cardioid

DPA

M1CROPHDO

TYPE 4011 CARDIOID MICROPHONE

Award winning technical performance
Highest SPL handling

Widest frequency ra~ge

and much, much more...

Never compromise on quality.
Visit dpamicroghones.com

DPA Microphones / ~GI Nort- Ameriza Inz.
335 Gage Ave., Stite #1 Kittaener, DM Canada N2M 5E1
Tel: (519)745-1158 Fax: (519.745-236< ~ol =ree Dealer Faxline (800)525-7081
e-mail: inquiries@tgina.com Literawre requests: | tol2ase@tgina.com

Circle (109) on Free Info Card or gc to www.beradio.com
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the areas of sales or accounting.
However, the business is full of engi-
neering emergencies. These prob-
lems rarely occur during standard
working hours (broadcast equipment
prefers to fail on weekends, nights,
and holidays). The simple act of
having management present during
a weekend repair session—or even

Broadcasting rarely has
genuine emergencies in
the areas of sales or
accounting.

during those Sunday night preven-
tive maintenance drills—could go far
in convincing engineering that man-
agement gets it.

Seek out positive interaction. 1Look
for multiple opportunities for man-
agement to talk with engineering
siaff when technical support is not
being requested. This means taking
time to engage engineers in discus-
sions about general subjects. Topics
can range from simple small walk 10
in-depth discussions of management’s
strategic vision for the station.

Task management

At some stations, the only contact
some engineers receive from other
statf members is a request—or a
demand—to fix something. Often
that “fix it” request does not even
require engineering skill. Amazingly,
many engineers get routine requests
to repair refrigerators, desk drawers,
toilets, and slow-draining sinks. Some
engineers are even called upon 10
render routine janirorial service.

No job should be too menial for an
member of a successful broadcast
leam. Most engineers are more than
willing to go the extra mile 10 do
whatever needs 10 be done at a
station. Nevertheless. management
will find engineering a reliable ally in
geuing the job done only if the
engineers believe that they are
respected professionals on the broad-
cast team. 7

Jim Paluzzi is genera7r;anager of KBSU in

Boise, ID, and professor of broadcast tech-
nology at Boise State University.

www.beradio.com
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Figure 1. Two variations of an L network.
Version A has a higher input impedance than
the output. Version B has a higher output
impedance than the input.
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Impedance matching

Engineering

By John Battison, P.E., technical editor, RF

¢ have all been taught that the load impedance

must match the generator impedance in the

case of non-DC voltages in order to obtain the
most efficient transfer of power.

In DC work it seems that loads with an improper resistance
fail to work because the supply voltage is 100 low, or else
bum out because their resistance is too low for the applied
voltage, and simple
Ohmr's law applies.

In RF work, the imped-
ance of the load must
match the generator
impedance, otherwise
standing waves develop,
which can waste power,
cause transmission line
burnout, damage the
generator, result in spu-
rious radiation, damage
matching components
and ruin audio quality.

The problem is caused

by the imaginary term in the
expression for impedance:
Z = VRH*X =X

Where Z = impedance

Xi =inductive reactance

X¢ =capacitative reactance

Fortunately, AM and FM trans-
mission systems have standardized on transmission line
impedances of 50€), and it is only rarely that we encounter
transmission line of a different value, regardless of whether
the line is '/4 inch or 8 inches in diameter.

It has been found that 50 provides a convenient
impedance to keep line voltages and currents within
reasonable limits. Higher line impedance results in higher
operating voltage and lower line current, and lower imped-
ance results in the opposite effect.

Load matching

Engineers sometimes lose sight of the fact that the
networks we use to feed antennas are really transform-
ers, although they do not have separate primary and
secondary windings. Nevertheless, there are four termi-
nal transmission networks even though one input and
output terminal is grounded. We are transforming the

October 2001

Figure 2. The T network provides a larger
transformation ratio than an L network.

impedance of the antenna to match that of the transmit-
ter output circuit.

A network is tuned to a specific frequency and requires
readjustment it the operating frequency is changed. It
also has a distinct advantage in that it provides a simple
transformation from a complex impedance to a purely
resistive load. Although a transformer can work over a
wider bandwidth in audio, it is very difficult to operate
over a wide RF bandwidth.

When properly tuned, the network will present a load
of 508 resistance with zero reactance, i.e. Z=50%j0, 1o
the transmitter.

The simplest form of network is the L network shown in
Figure 1. Notice the different signal flows.

These networks will work in either direction and trans-
form inversely, provided the frequency is kept the same.

[t is important to note several points. In both figures the
output voltage will lag. The amount of phase shift is
determined by the angle of impedance produced by the
combination of load and reactance element closest to the
output terminal. The transformation ratio is determined by
the same components. This leads us to the conclusion that
the phase shift and transformation ratio
are not independent of each other,

This feature makes L networks suitable
only for simple antenna matching re-
quirements. Therefore, we have to look
to the TEE network to provide indepen-
dent phase and ratio values.

The TEE network in Figure 2, found in
most phasors, is a useful and interesting
network. Some foreign broadcast systems take advantage
of transmission line length to obtain the desired phase
shift, which is not allowed by the FCC. Such methods do
not provide any control of phase shift, although they do
work after a fashion.

In the case of a simple non-DA radiator, we are not usually
concermned with the amount of phase shift in the network,
50 an L generally suffices. For a DA where all elements in
the feeder system contribute to the achievement of the
desired phase shifts, it is essential to use a TEE network.

Engineers need to be able to specify phase shift indepen-
dently of the transformation ratio. This cannot be done in an
L network. Theoretically, a TEE network can have any ratio
from zero to infinity and a phase shift from zero to +180
degrees. However, operational considerations limit this
range. The TEE is noted for its easily obtained 90° phase
shift and reasonable range.

www.beradio.com
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Includes seamless integration with
radio automation systems

NeW

Integrated input router

Easy to learn,
easy to operate

Studer On-Air 2000M2: the choice

Modular setup: for medium to large radio stations

6,12, 18, 24 faders

The New Studer On-Air 2000M2 - now with Input Router

High flexibility, proven quality

Studer’s new On-Air 2000M2 offers the freedom to route any input signal to

any fader on the console surface. The modular unit can have up to 64 input
signals, regardless of the number of faders instalied (6, 12, I8 or 24). The system

integrates seamlessly with radio automation systems (CAB) to comply with seif-op
_ mode or as part of a complete facility. For existing On-Air 2000 users, Studer
T e offers the additional functionality in a retrofittable upgrade package.

Studer’s On-Air 2000 delivers proven quality and reliability. It is the choice for

nearly 500 broadcast installations worldwide!
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- North America
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SYSTEMS AND
ACCESSORIES

KINTRONIC

NEW PRODUCT!
ISOCOUPLER FOR 1.9 GHZ
PCS DIGITAL CELL SITE
INSTALLED ON AM TOWER
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4-TOWER 50KW DA-2
OPEN PANEL & SHELF AM
DIRECTIONAL ANTENNA SYSTEM

CUSTOM ISOLATION INDUCTOR
ASSEMBLY FOR CELL SITE
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VOICESTREAM WIRELESS

ONLINE SHOPPING NOW AVAILABLE!

www.kintronic.com

Click On LOGIN*"
Click On SHOPPING
** PRIOR APPROVAL IS REQUIRED FOR ACCESS
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L1d Engineering

The TEE may be considered as two
L networks connected together with a
common shunt leg, which has a higher
impedance than either end. The over-
all phase shift is the total of the phase
shifis of the two L nerworks. It also has
good harmonic rejection.

When building an ATU, the total
output leg reactance is that of the leg
plus or minus the antenna reactance,
which must be considered in the
network circuit.

A combination of L and C is often
found in the shunt, input and output
legs of a TEE network. This has no

o—o—/T0000 —T*
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Fijure 3.APi netiwoirk provides‘inﬂepe nent
variation of phase shift and transformation
ratio through the circuit.

circuit significance, but it is an easy
way 1o obtain a desired capacitative
(negative) reactance that has a non-
standard value.

Coil taps are adjusted until the
desired negative reactance is obtained.
This is not the ideal method of obtain-
ing the required reactance—it can ef-
fect signal quality. The preferred way
1$ 10 use a variable vacuum capacitor.

In this discussion we have consid-
ered all components 1o be tumped,
thar is, as discrete units. Coils have
capacitance that varies from turn 1o
turn. Often this will antiresonate the
coil at some odd frequency. Capaci-

tors also have inductance associated
with their leads. which can produce
series resonance at some {requen-
cies and cause capacitors 10 act like
inductors at odd frequencies.

It used 10 be easy to obtain vacuum
capacitors on the surplus market, but
the supply scems to have dried up in
recent years. However, in critical cases
the extra expense is worthwhile.

The PI network is 4 natural follow on
to the TEE and is shown in Figure 3. It
resembles two L networks connected
with a series reactor in lieu of a central
shunt leg. The Pl network is more
commonly used in transmitter output
circuits and is not often found in ATUs.

A point of interest while discussing
transformation devices is that the
familiar transmission line can trans-
form impedances in a limited fashion.
At low frequencies this effecr is not
normally perceived, but as frequency
increases so that the line length is an
appreciable pan of a wavelength or
more, we find that impedance trans-
formation occurrs in the same way a
TEE or similar network would work.

The line becomes a distributed, in-
stead of a lumped, constunt network.
The voltage at the receiving end can
be higher or lower than the sending
end; this is not caused by I?R losses.
Calculations of this nature call for calcu-
lus and differenial equations, so we'll
leave the subject purely as matter of
interest because it currently has no
general application in AM work. 7

E-mail John at batcom @bright.net.

Model RFC-1/B Remote Facilities Controller

it's the most affordable, tully-featured transmitter remole control system available. it's flexible. it's expandable. it has a
well-deserved reputation for being very reliable. and it's not difficult on the eyes. what other reasons do you need?

&> Sine Systems

nashville, tennessee - 615.228.3500 voice » 615.227.2393 fax-on-demand - www.sinesystems.com

FEATURE S

transmitter control from any telephone
8-64 channels of telemetry and control
programmable control by time and date
automatic adjustments based on telemetry
optional printer and modem adapters
programmable telemetry alarms
full-featured, affordable, reliable

integrated rack panel

visit our web site for more information on our products
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The Telos Zephyr iz ore tough act to follow.
It revolutionized poin--to-poimt audic by combining
ISDN with MPEG coding, and quickly became the
#1 seling codec worldwde — perhaps the most
successiul digital broadcast sroduct ever. So what
will sve do for an encore?

Presaenting Zephyr Xstrecm, with innovations like
AAC 1Advanced Audic Coding) for superior
fidelity a special lowdelcy mode, and an Ethernet
port fer IP audio str2ameng remote control and
easy software updctes. There’s clso a rugged
portable version with fullfectured digital mixing.

And of course Zephys Xsteean includes everything
else you'd expect fram a Zephyr, like Layer-Il and
Layer-ill coding, ISDN <onnectivity, a simple,
friendly user interface, and bulletproof reliability.

Zephyr Xstream. Sometimes the szquel is even
better than the original.
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Handheld diagnostic tools are useful in
quickly finding network problems.

BE Radio

Network diagnostic tools

By Kevin McNamara, CNE

emember when creating a PC-based network was

relatively simple (except for spending countless

hours fighting with the operating system soft-
ware)? Thankfully, most of those problems have been
eliminated. Of course, we're not just transferring files or
sharing printers anymore. Network servers handle appli-
cation and resource sharing, manage connections to the
Internet and/or company network, control e-mail, pro-
vide security and handle audio/video information.

Properinstallationand setup
of the physical layer portions
of a LAN, including cabling,
cable terminations, NICs and
hubs, are critical to maintain-
ing proper performance. With
throughput speeds for Eth-
ernet networks moving into
the gigabit-per-second re-
gion, these issues take on
new meaning. Hardware de-
vices are also more sophisti-
cated. The basic network hub
doesn’t cut it anymore for
the new high-performance
flavors of Ethernet. Network
switches functionally replace
the hub, but provide a high
level of intelligence for the
efficient switching of high-
speed data—think hub on
steroids. Network routers are
essential devices for any LAN
that is connected to another network. LANs connected to
the Internet, or perhaps a private company network,
require a router. Routers are intelligent devices that can
perform wide range data routing based on a set of
defined rules. By definition, properly configured routers
will deliver an effective level of security.

The point here is that not only do we need to make sure
that the path on which the data travels works properly, but
also that it travels through the various hardware devices in
the most efficient manner. When everything seems to be
working OK, we probably don’t pay a lot of attention to data
throughputissues; however, when the network mysteriously
slows down, acts intermittently or passes too many errors,
the formidable task of determining the problem begins.
The problem may lie in software or hardware, cabling,
improper configuration or device failure. These and

October 2001

other questions will arise. Fortunately, network diagnos-
tic tools are available that will help identify even the least
apparent problem.

Cable tester

No toolbox should be without some type of cable tester.
Most networks rely on wunshielded twisted pair cable
(UTP) as a means to interconnect devices. The UTP cable
comprises four individual twisted pairs of wire within a
common outer sheath. Since the UTP cable uses copper
conductors, it is subject to the usual electrical characteris-
tics, notably signal (attenuation) and frequency losses that
vary directly with its length. The current generation
Ethernet networks operate in full-duplex, which means
that transmitted and received data is carried simultaneous-
ly. Two of the four pairs within the UTP cable are used to
transmit and receive. The problem with this arrangement
is that the signal levels for transmitted and received data
at any given termination point may have extremely
different levels. This imbalance could create a problem
known as rear-end cross talk or NEXT.

To fully understand NEXT and its potential effects, consid-
er that network devices are designed to send signals over
fairly long lengths of UTP. The network device transmits a
signal at a level that is high enough to overcome the
predicted attenuation of the UTP cable. In contrast, the
receiver in the network device is designed to be sensitive
enough to hear and properly decode most levels of signals.
NEXT is created when the transmitted electrical signal
(current) on one pair of wires forms a magnetic field, which
couples to the pair carrying the received signal. This
problem generally occurs at the UTP cable end because this
is where the transmitted signal is highest relative to that
measured on the received pair, and because the cable pairs
may be untwisted in order to facilitate attachment to the
RJ-45 connector, promoting more efficient coupling,

The interference created as a result of NEXT can have
severe effects on the performance of the network. For
higher performances, Category Se (CATSe) cabling or
higher variations of the NEXT measurement are specified.
These measurements include equal-level far-end crosstalk
(ELFEXT), power sum near-level crosstalk (PSNEXT) and
power sum equal-level crosstalk (PSELFEXT), which are
derived from calculations, not a specific measurement.

The Electronics Industry of America and the Telecom-
munications Industry Association (EIA/TIA) are charged
with and have produced detailed specifications related to
the manufacture, installation and certification of network

www.beradio.com
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Mulifunction testers can di-
agnose a variety of network
problems.

20
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cabling systems. These specifica-

tions, also known as TSB-67, pro-
vide a baseline from which the
performance of installed network
cabling can be measured.

Cable testers range from basic units
that do litle more than check the
electrical integrity of the UTP and its
connections, 1o sophisticated analyz-

ers, which provide measurements such
as attenuation, cable length, and NEXT.
The current generation of high-end
testers can perform virtually every test
and performance measurement spec-

TSB-67 with a single command. It is
recommended that detailed measure-
ments be performed on every UTP
cable in a facility, particularly upon
installation, for many reasons.

1) Proper instaliation can be verified
and/or corrected prior 1o operation.

2) Initial performance measurements for each seg-
ment of UTP cable can be retained and used as a basis 1o
compare with future measurements.

3) Will aid in determining the adequacy of existing
cable for use with emerging networking technologies.

If you outsource the installation of cabling, be sure to
require certification (hard copy and/or exportable data
lormat) that each segment of cabling meets or exceeds
current EIA/TIA specifications.

RADIO

DL4-MAX
¢ DUAL STUDIO SYSTEMS - AIR & PRODUCTION
¢ LIVE, SATELLITE & AUTOMATION

¢ VOICE TRACKING, SEGUES, PHONERS & MORE

ified within the most recent version of

Thus far, the discussion has been limited 10 UTP cables;,
testers are also available for coaxial and optical fiber cables.
Many of the high-end test systems discussed can perform
specified tests unique to these cable types either as a
standard feature or using optional hardware and software.

Network Analyzers

A network analyzer is a useful, albeit expensive, ool for
documenting and wroubleshooting LANs and WANs. These
tools allow a network engineer to perform the cable testing
functions previously discussed and to monitor and quantity
the packets of data tmaffic moving across the network.
These testers provide a comprehensive suite of tools that
give severil views of a network, including discovery of
network devices attached to the network; detailed informa-
tion about those devices including network addresses,
names, type of device and protocols used; logical mapping
of all devices and connections within a LAN or WAN,
detailed IP information; network usage statistics; data per-
formance measurements; and network error information. ¥

Kevin McNarara, BE Radio’s consuitant on computer technology,
is president of Applied Wireless Inc., New Market, MD.

All of the Networks articles have been approved by the SBE
Certification Committee as suitable study material that may assist
your preparation for the SBE Certified Broadcast Networking
Technologist exam. Contact the SBE at (317) 846-9000 or go to
www.sbe.org for more information on SBE Certification.
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HARD DISK LIVE ON AIR Production & Automation

o TRIPLE PLAY & RECORD

The DL4 is ideal for a two studio radio
station with On Air & Production Studios. With
simultaneous triple play & record, the On Air Studio has dual
overlapping play while the production studio has both Play
& Record.

The DL4 is a broadcast quality hard disk player and recorder. It

is not a PC computer with audio on it, but is a hard disk audio appliance
that is controlled by PC computers. If the PC fails the DL4 continues playing.
The DL4 even has a cart machine like front panel for manual control.
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The Digilink Family of Hard Disk products is the #1 Satellite Automation system with 1000’s

sold around the world.
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Arrakis Systems inc. Phone: (970) 224-2248 Web: arrakis-systems.com
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MUSICAM USA

Delivers the BESI
codec for you...

VOYAGE

POTS LTNE EORneC ™

» 15 kHz audio over one POTS line

» Low delay bi-directional audio transmission

» Remote control of mix levels

» Fast & reliable line rate re-negotiation while connected
» Worldwide operation
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» Portable ISDN Codec/mixer
» MUSICAM®-enhanced MPEG Layer 2, plus MPEG 3 and G.722
» Built-in automatic functions and remote control

» Directory for 20 Terminal Adaptor setups
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» MUSICAM®-enhanced MPEG Layer 2, plus MPEG 3 and G.722
» Dynamic range better than 95 dB with 24-bit A/D & D/A

& » 384 kb/s digital mastering cuality audio
at the stUd lo » Flexible, intutive and easy to use

670 N. Beers Sireet, Bldg. 4

< '>) Hoimdel, NJ 07733 USA

Tel: 732-739-5600
Fax: 732-739-1818

Email: sales @ musicamusa.com
MUS'CAM USA Internet: www.musicamusa.com

MUSICAM US 1 mputar Sy 1, NJ. USA
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Webcasters must pay royalties

22
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By Harry Martin

n another victory for the record companies, the United

States District Count in Philadelphia has affirmed the

Copyright Office’s December 2000 ruling holding that
AM/FM broadcasters simultaneously streaming their signals
on the Intemet are responsible for royalty payments to
ACSAP, BMI, and SESAC, and to record companies.

Last December, the Copyright Office issued a final rule
stating that AM/FM broadcast signals transmitted simulta-
neously over the Intemet are not exempt from paying
royalties to record companies for their limited public
performance rights in sound recordings. In response to this
final rule, the National Association of Broadcasters and
several large broadcast groups filed suit against the Registrar
of Copyrights to overtum the Copyright Office’s final rule.

In March 2000 the Copyright Office initiated a rulemaking
and sought comments on whether a broadcaster's transmis-
sion of its AM or FM radio station over the Intemnet is exempt
from copyright liability under the Copyright Act, and
whether such transmissions should either qualify for the
compulsory license or be authorized by the individual
copyright owners. The record companies and the broad-
casters looked to the Digital Performance Right in Sound
Recording Act of 1995 (DPRA) and the Digital Millennium
Copyright Act of 1998 (DMCA) for guidance.

The DPRA created an exclusive, but limited, right for
copyright owners of sound recordings to perform their
works publicly by means of digital audio transmissions.
Among the limitations on such performances was the
creation of a compulsory license for nonexempt, noninter-
active, digital subscription transmissions and an exemption
for certain nonsubscription transmissions, the scope of
which has been the subject of dispute between broadcast-
ers and copyright owners since the DPRA’s inception.

With the passage of the DMCA, Congress amended the
Copyright Act to clarify that the digital sound recording
performance right applies to certain nonsubscription dig-
ital audio transmissions over the Intemet, such as Internet-
only webcasting. Specifically, the DMCA created a statu-
tory license for nonexempt eligible nonsubscription trans-
missions (e.g., webcasting) and nonexempt transmissions
by preexisting satellite digital audio radio services to
perform the sound recordings publicly in accordance with
the terms and conditions set forth in the new statutory
license. The parties disagreed, however, over whether a
broadcast transmission, which is defined as a transmission
made by a terrestrial broadcast station licensed by the
FCC, is a non-subscription transmission within the scope
of exemptions provided in the Copyright Act.

October 2001

The District Court in Philadelphia sided with the Copyright
Oflice in its interpretations of the Copyright Act. Thus, any
entity that transmits an AM/FM radio signal via the Internet
is subject to the terms of the statutory license in the
Copyright Act is law, and AM/FM broadcasters must comply
with it or face sanctions.

The Copyright Arbitration Royalty Panel (CARP) is in the
process of establishing rates and terms for statutory licenses
to webcast public performances of sound recordings. The
CARP rates are not expected to be established until the end
of the year at the earliest and will be retroactive.

FM Auctions Cancelled

The FCC has indefinitely cancelled its December 5, 2001
FM auction. The agency was scheduled to accept short-
form auction applications (Form 175) for 352 vacant FM
allotments between September 24 and October 5 and
proceed o auction them beginning December 5.

The delay is a result of a decision by the U.S. Count of
Appeals for the D.C. Circuit, which held that auctions would
not be permitted for any applicant group that includes one
or more noncommercial (NCE) applicants. It was expected
that many of the available frequencies would attract NCE
applicants because such applicants would have a better
opportunity under any selection criteria other than auctions.

It is likely the FCC will seek help from Congress to
resolve the question of how to select among NCE and
commercial applicants. A good argument could be made
that the law should be changed to provide that NCE
applicants be required to panticipate in auctions when
they apply for commercial channels.

If Congress does not act, the FCC will be left with little
choice but to come up with a point system to decide
among mutually exclusive applicants. Such a point
system, which favors locally-based groups and those
with the fewest existing broadcast interests, is already in
place for NCE-only application contests. Q

HarryiMarrin is an attomey with Fletcher, Heald & Hildreth, PLC.,
Arlington, VA. E-mail martin @fhh-telcomiaw.com.

Dateline

Radio stations in the following states must file their -

~ biennial ownership reports on or before December 3,
2001: Alabama, Colorado, Connecticut, Georgia, Maine,
Massachusetts, Minn Montana, New Hampshire,
North Dakota, Rhode Island, South Dakota andVermont. -
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Jugglihg Too Much?
Harris Can Help!

Taking care of today’s broadcasting needs while
moving toward a digital future is a tough juggling act.
You need to maintain and, perhaps, upgrade current
systems. Maybe you're even contemplating complete
station makeovers. Fortunately there's a company
with the resources and dexterity to help you maintain

your balance: Harris

Automation
Whether you need single-channel, multi-channel,
or news solutions, Harris has a scalable automation

solution to fit your precise requirements.

Transmission
Harris has everything from replacement parts for
your current transmitter to a new analog or digital

transmission system

e TV - UHF, VHF, DTV, DVB-T
¢ Radio - AM, FM, IBOC, DAB

¢ STL - single to multiple site linking

Systems

Who but Harris offers everything from a single console
to the design and installation of entire radio, TV, and
mobile studios? Come see our line of DTV products

to help you manage your entire system.

Service
Harris installs, maintains and repairs everything it sells
And our broadcast training centers are available to

make your team as self-reliant as possible.

Don’t Drop the Ball

Let us show you our newest solutions.

next / ors
SERVICE

SYSTEMS
AUTOMATION
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IBOCA Look

From Every Angle

As DAB development continues,
stations need to look ahead and
prepare for the coming changes.

t's a cool Monday morning; the first in October, in fact.

After opening your office, and after downing

the requisite two cups of coffee, you turn on

i your computer and open them: The dreaded capital

{ budget spreadsheets.

But there is more to the story this year than you realize.

Your office phone rings. It's the boss. “Chief™, he says, “I
know the capital budget is due this Friday,so it's important

that I tell you now.I've decided that we'll start broadcast-

ing IBOC at the end of next year, on the FM and the AM.I've
been following the trades,and it’s just something I want to

)
]
!

do this time. So make sure you figure out just how to do

it and just how much its going to cost us.” Click. You

didn’t even have a chance to get a word in. In fact,you

sit there, stunned and slack-jawed.

Afterafew minutes, and a quick mental review of what

you'velearned inthe tradesand at the NAB convention,

a plan starts to settle in your mind.According to what

you have read in the press, the gear will be available

nextyear.For purposes of planning this farahead,it’s

possible to ignore regulatory difficulties; in fact, in

- order to carry out the boss’ plan, you've got to
fhe ”.t : assume cvcrything is a go.

. {3 1 With a little help from your friends at iBig-

£o0 o e .r ..g--&" w5 ?‘ :— uity,you obtain a block diagram of the IBOC

g ]

system for both AM and FM. (See Figure 1
for the AM and Flgures 2 and 3 for the FM.)

HER = - 3 The FM side
-} Delivery: If you deliver your program

=&

)
&
# audio to your transmitter site as analog
R . 5?’ § discrete or analog composite, you are
s going to have to convert that audio to
the AES/EBU format prior to hitting

€.

the input of the IBOC exciter.
Processing: Ibiquity has always
i g assumed that a station would want
to process audio for the analog
L transmission differently than for
P the digital transmission. Since the

24 BE Radio  October 2001 www.beradio.com




if we're not in your broadcast market, chances
are we're on our way. Richland Towers owns and
operates an increasing numter of broadcast towers
across America. We also now provide project
development, tower and facility management
services to broadcasters.

Richland has the financial strength, contacts
and resources to be creative in designing a custom
tower lease to fit your specitic needs. In addition
to financial and operational advantages, our multi-
tenant towers afford you the highest FAA tower
heights, maximizing FCC antenna COR's.

Let Richland deal with the complexities of site
acquisition, engineering, planning, construction,
maintenance, and all the other components of tower
ownership. And save time and money in the process.

To find out more about Richland Towers, visit
_ us on the web at www.richlandtowers.com. Or

LIA X | call us toll free at 1-800-827-4349.
/£ 7‘“0% [} _ We're well on our way to being anywhere you

?"‘_ need us to be. From sea to shining sea.

L._

RICHLAND

Above All, Techno/ogy

Richiand Towers * Two Urban Centre
4890 W. Kennedy Blvd., Suite 850
Tampa, FL 33609-2552
Toll Free: 1-800-827-4349
(813) 286-4140 » Fax (813) 286-4130
www.richlandtowers.com

United
We Stand
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#* digital system does not

make use of pre-emphasis,
there is no need for HF limiting, as
there is on the analog path. However,
since the point of this article is bud-
geting, it does seem reasonable to
point out that the same processing
device could be used to feed the
IBOC exciter as well as the analog
exciter. One caveat: it is likely that the

engineer will be able to get away with
far more processing on the analog
path than on the digital. PAC is not
friendly to high amounts of equaliza-
tion to the program audio. There is
also some question as to the character
of clipped audio after it passes out of
the PAC decoder. Although one could
use the same processor for both the
analog and digital, compromises will

14 JULIRD)
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need to be made between
adjusting a single proces-
sor for best analog sound
or for best digital sound.
RF stages: All of the
major transmitter manu-
facturers will have linear
amplifiers designed to
work with the IBOC sig-
nals by NAB next spring.
In the not-too-distant fu-
ture, the same manufac-
turers will market trans-
mitters that combine the

AM
Transmit
Antenna

Figure 1. AnIBOC transmission system will contain several
new elements. Shown here is an AM tranmission chain.

low level IBOC carriers
with the analog FM carrier,

followed by high-power, linear amps
that will amplify the IBOC carriers and
the FM carrier alike. This common-
amplification approach is a bit too far
ahead for year 2002 budgeting.

At this point you have two options.
The first is the high-level combiner
that has been shown at the last two
springtime NAB conventions. This com-
biner has four ports: one input for the
analog transmitter and one output that
feeds the antenna; one that accepts
the high-level IBOC carriers, and finally
one for a dummy load. The obvious
advantage of this approach is that you
use the same antenna for radiation of
the IBOC carriers as you do for your
analog FM carrier. There are several
things to consider, though. The high-
level combiner has about a .46dB
insertion loss for the analog carrier
throughput. You'll need about an addi-
tional 10% RF output from your analog
transmitter. Don’t neglect to consider
the additional power needed by your
transmitter, along with a larger heat

@ 250 & 500 watt, 1 KW, 2 KW, 5 KW, 10 KW

@ High Efficiency

AM
Transmitters

Model - Pulsar 5000
“We Sell Two AM Transmitters Every Week"

@ Solid State PDM

@ 140 % Modulation

Tele-Link

by Energy-Onix

The only stereo quality STL link to utilize the

“Free Internet Highway”

Standard system provides bi-directional stereo.

Versions available with 2, 4, and 8 channels.

@ Exciters 10 W to 300 W

@ Solid State & 1 Tube models

Contact Energy-Onix or your

@ 1 KW to 50 KW

@ “They Sound Like FM*

Energy-Onix dealer for price &
delivery information.

Toll Free Phone: 888-324-6649

FM
Transmitters

Model - ECO-25

"We Sell One FM Transmitter Every Day”

VN
= g Fax: 518-758-1476
—— El:'eE,l}Gtt?rljlf 1306 River Street E-Mail: info@energy-onix.com
— = i Valatie, New York 12184 Web page: www.energy-onix.com
Circle (120) on Free Info Card or go to www.beradio.com
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#  load. The second input of
the combiner accepts the IBOC
carrier RF signals, but only couples
10% of their energy to the output port
connected to the antenna. The rest is
dumped into the dummy load.

What does this mean in terms of the
size of the IBOC amplifiers? Well, let’s
take, for example, an FM with an ERP
of 100kW, andan antenna input power
of 33.3kW. Since the average power

The Perfect

of the IBOC carriers will be 20dB
below the analog carrier power, in this
example the antenna input power for
the IBOC carriers is about 333W.
Neglecting all transmission lines losses
for simplicity’s sake, we need the
IBOC carrier level going in to the
combiner to be 3,330W. It is impor-
tant to note that the linear amplifiers
for the IBOC carriers will need to be
able to handle at least 5.5dB above
the average power level (albeil on a
short duty cycle). So, neglecting

Digital doesn't have o mean difficult. With Logitek, your studio |
wiring and configurar:ons are beautifully simple - and completely
flexible. Combine amalog and digital sources easilv and control

them from anywhere Centrally locate all of your zudio sources, '

share them through-wut your facility, network your audio with
high speed optical connections and easily manage your audio
distrizution, routing and mixing. |

Find out how at 300.231.5870 or www.logitekaudio.com
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transmission line losses, you need to
purchase and install an amplifier big
enough to put out 11,815W, just so
that you can get 333W at the antenna
input. Keep in mind the need for extra
power from the AC mains, along with
the extra heat load. In this example,
you would probably need at least one
full rack 10 house the amplifier for the
IBOC carriers, and you'll need space
for the high-level combiner itself.
The second method would be 10
use a separale antenna solely for the
purpose of transmitting the IBOC
signals. This antenna should be opti-
mized to closely match the main
antenna pattern. Using a similar anten-
na design and paying attention to
maintaining the same relationships to
tower structural members can pro-
duce patierns within a few decibels of
each other. Taking the same 100kW
example as above, and using another
antenna with the same amount of gain,
(neglecting transmission line losses
again) 333W would be required at the
input of the antenna, and an amplifier
that could put out 5.5dB over 333W,
or about 1.181W. An amp this size will
fit in a rack comfortably. No need to
buy or install the high level combiner.
Of course, the right choice will de-
pend upon the circumstances. You
could use the same antenna, and sink
money in to a larger amplifier and
combiner, and face larger electricity
bills (and maybe even site rental), or
you could buy smaller gear and install
another antenna and transmission line.
Obviously you'll need to consider the
cost of that on a monthly basis as well.

The AM side

Delivery and Processing: The
requirements for AM 1IBOC are similar
to that of the FM system. The audio
that arrives at the transmitter site will
need to be digitized into the AES
format. The audio bandwidth of the
analog portion of the transmission will
be limited to SkHz. Since this is not a
requirement for the digital portion, it is
desirable to use separate audio pro-
cessing for the separate AM and digital
portions of the transmission.

Transmission: Several transmitter
manufacturers have already shown
products at the NAB convention that
can pass the IBOC carriers along with

www.beradio.com
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The Nautel Q20/20 comprises two
40 000 Watts 20 kW stand-alone FM transmitters
| | fully integrated to operate as a 40 kW
= active reserve transmitter system.
SOI Id State FM FOWE r. For more than 30 years Nautel has
built the best radio transmitters by
blending solid state technology and
innovative engineering design.
The Q20/20 provides reliability and
peace of mind through built-in
redundancies — in all the world you

won't find its equal.

_p— ( featuire

Contact Nautel for more information about the henefits of our full range of solid state FM and AM transmitters.

IHackett's Cove, RR #1 Tantallon, Nova Scotia Canada B0J 3J0 Phone: (902) 823 2233 Fax: (902) 823 3183 Certified 1SO 9001
201 Target Industrial Circle, Bangor, Maine USA 04401 Phone: (207) 947 8200 Fax: (207) 947 3693 Certified 1ISO 9002
E-mail: info@nautel.com or visit us on the Web at wwiv.nautel com
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IBQC
\ «*  the normal AM carrier. Un
less your transmitter is less
than five years old, it is highly unlikely
that it will pass the IBOC carriers, so if
the boss is really serious (indeed this
is the way 1o find out for sure) than
make sure to budget for a new trans-
mitter for the AM side.
Don’t neglect the antenna itself;

Y Processor.
A e
i Linear
ata Maintenance & Control . bt
\ 4
g SkH2 Audio
Pvﬂq

(] lie(;uvvdl

FAY Exciter -

™

M
Transmit
Antenna

1BOC Filer
— # Requered)

Figure 3. Newer transmitters, possibly with minor modifications,
may be capable of passing the IBOC signal. In this case, alow-level
combiner can be used.

the characteristics
of the system, as
seen by the trans-
mitter, will need
to be symmetri-
cal *5kHz from
center frequency.
The frequency
response of the

symmetrical over the same band
width. If you had previously opti-
mized your antenna system for ste-
reo, then it will be optimized for
IBOC as well. L

Doug Irwin is director of eng-in-eéring for
Clear Channel San Francisco.

How are you preparing for an

IBOC future? Tell us at

Figure 2. If an analog FM transmitter is incapable of passing the
IBOC signal, a high-level combiner system must be used.

antenna system
will need 0 be

beradio@primediabusiness.com

Hear What The Hype Is All About

‘The C-3is THE HIP new guitar mic. It gives your Marshalls
that phat-gut-punch we all crave. I'll never cut another
record without one. i

Scott Rouse -Producer, Grammy Nominee, Nashville, Tennessee

I have a microphone "wish list". You have allowed.
me to check off both the U87 with the C1 and the
C12 with the T3.

Ted Perlman - Producer/Arranger/Composer

Bob Dylan, Chicago, Kaci, 2gether, Young MC

One of the best vocal mics in the world is the $300
Studio Projects C1. You can spend way more for C C3 T3

Single-pattern
Cardiod
List $299

Multi- pattern Variable-pattern
Cardiod, Pad, Filter Tube
List $599 List $1099

‘one of those” mics from Germany if your ego demands
it, but the C1 is certainly the sonic equivalent.
Pete Leoni -Producer Engineer, Tech writer and reviewer ——

St:udioF’r*ojects"‘w

3 . PMI Audio Group
P )IM ) T ) 2373 madison st Torrance, cA 90505 Usa
: ] toll-free 877 563 6335 fax 310373 4714
AUDIO Group Visit Us Online at www.studioprojectsusa.com

Tube Mic Pre, Discreet Class A/B switching,
with variable Tube Drive, List $299
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By Ron Nott

C e of the advantages claimed for
5 u the folded unipole is its broad
. 4 bandwidth. However, years of expe-

rience have shown that this can vary

. greatly depending on several factors,

: : mainly overall tower height.
£ e Fifteen years ago, a station in-
: ' stalled a unipole with bandwidth

that was almost unbelievably broad
‘The engineer told me that he fudged

J the impedance measurements slight-
| I a e ly because they were so good that
_r he was concerned that the FCC

might question them. It was then
realized that the bandwidth of the

; _pac. ey unipole could be extremely good
Wﬂys ID @_/;Q)_(./ff././_/e under certain conditions and poor

under others. Determining these

I - 42 I -
ang J/‘/yjd-[f-, D-f conditions can be elusive.
/"fl_/ s ff)jd:"fj" The late John H. Mullaney was the

pioneer of this antenna, and he had

un’ ' Jf Cf"]i'}L ij‘ ; Dr. Jerry Raines write a computer

program specifically for its design.
_/'Jj‘ :’:i [0) While this program is now old in

. terms of computer technology, it is
r!fjJ J _’[ _:j still valuable and reveals how an
- antenna may be designed to opti

‘ ./M J@d@ ' mize the bandwidth.

@ Falk, Tatk, Talk, Talk, Talk, Tatk, Talk, Talk, Talk, Tatk, Talk, Talk, Tal
A RF 69¢C|0|t|¢‘® TS612 Six-’.ine Telephone‘System

The TS612 six-line telephone system is an excellent choice for broadcast
EAST: Pittsburgh 866-736-3736, Philadelphia 888-260-9298 talk shows. A basic TS612 system consists of a rack mounted control sys-

WEST: Californla-North 888-737-7321, South 800-346-6434 tem, two internal digital hybrids, six telephone line inputs and outputs,

ORTRINES.~ a1, 'R and a tabletop control surface. Features include: auto mix-minus; tele-

SOUTHWEST: Texas 800-537-1801, 888-839.7373 phone line selection and conference buttons; Split-Caller and Split-
CENTRAL: Missouri 800-467-7373 . d . -
: il Hybrids modes; a handset for talking with callers off-line; remote control
SOUTH: Florida, 800-476-8343 5 L N
via RS-232; and expandability to 12 lines and up to 3 control surfaces.

www _rfspec.com
“RF is 60CD for Youl”
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24-bit and 16-bit Telephone Hybrids
Gentner’s DHBO digital hybrid provides the highest quality audio interface between
your telephone line and audio equipment. With its 24-bit digital signal processing,
it's an excellent hybrid for use with your digital or analog console.

Features inchude: three remote-accessible presets; auto mix-minus; adjustable com- "1’# — PN

ol » Gersingre

pressor and expander; acoustic echo cancellation; three-band digital EQ; balanced i

analog XLR I/0; and balanced digital AES/EBU I/0.

Gentner also offers the SPH10 analog hybrid with auto filtering and equalization and G t

two digital hybrids, the DHQO single and DH22 dual, each with 16-bit digital signal en ner
processing.
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the mew standard in
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folded unipole

One advantage of the folded uni-
pole is that is can provide a higher
value of resistance thana conventional
series-fed antenna when the antenna
must be electrically shon, ie., less
than one-quarter wavelength (90°) in
height. For antennas around 60° in
height, an adequate resistance can be
obtained with a unipole, but the band-
width is usually narrow. There are
modifications that can be applied to

broaden it, but it is normally not ideal.

Alternatively, when a folded unipole
is installed on a tall tower that ap-
proaches one-half wavelength (180°),
the bandwidth may also become a
problem, and modifications must be
applied to obtain reasonable valtues of
both impedance and bandwidth.

A folded unipole antenna may be
loosely described as a length of coax-
ial cable stood on end with the center
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conductor grounded and the wire
skirt simulating the outer conductor.
The radiation from it makes it look
like a lossy length of line, but several
characteristics are similar to a trans-
mission line.

The wning stub height is analogous to
a short across a length of transmission
line some distance away from the gener-
ator or drive point. Movingitup ordown
affects both the resistance and the reac-
tance seen at the generator.

Normally, the stub is adjusted to
present the desired value of resis-
tance (usually 50Q2). The reactance
is usually inductive, and a series
capacitor may be placed in series
with it to resonate the antenna.

The Industry standard

‘The senies-fed, quanter-wave antenna
has become the standard of the indus-
try because it has the minimum height
at which a reasonable value of resis-
tance with low reactance can be
obtained. This means that the antenna
uning unit can consist of a simple Tee
network, and the radiation efficiency
will be reasonably good. There is
nothing magic about a quaner-wave
antenna, it merely makes for a conve-
nient antenna treatment.. Referring 1o
FCC Rule 73.190, fig. 8., you will not
find a sudden rise in field intensity or
any other advantage. Taller antennas
have higher gain, but at the cost of a
taller tower.

While the above discussion per-
tains to the conventional series-fed
antenna, in general the same princi-
ples apply to the folded unipole
except for the impedance values.
An untuned quarter wave unipole
would have high values of resis-
tance and inductive reactance at its
impedance. Forntunately, the antenna
is easily stub tuned to present a better
resistance vialue such as 50, but
there will normally be a value of
inductive reactance that may be can-
celled by a series capacitor 1o reso-
nate the antenna.

Best height for broadband

Much experience has shown that
while the quarter-wave folded-uni-
pole nomally has fairly good band-

www.beradio.com
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EW Aphex 2020MKII
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]he original Aphex Model 2020 audio processor set the standard for audio quality, loudness
and extended coverage. Not content to sit on its laurels Aphex continued to research ways to improve
performance even further. The result is the 2020Mkll.

New processing algorithms and circuit designs, in addition ta the fifteen proprietary circuits® from the
original, allow even greater loudness without sacrificing a clean, natural sound. The Mkll's increased
flexibility also gives a station the ability to create its own unique sonic signature. New features
include a split band optical high frequency limiter, a low distortion overshoot compensated low pass
filter* (with no spurs), improved remote control interface, RDS, and dual composite outputs.

Audition the new 2020 Mkll on your station and you'll find that Aphex has really done its homework—
creating a processor with performance and features unmatched at any price. The 2020Mkll —in a class
by itself.

APIHED( mproving the way the world sounds®™

11068 Randall Street, Sun Valley, CA 91352 U.S.A
SYSTEMS 818-767-2929 Fax: 818-767-2641 www.aphex.com
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folded unipole

excellent bandwidth for AM stereo or digital (IBOC)
transmission. In the expanded band where tower
height is relatively short. adding a small amount of
height can result in a real improvement in bandwidth
over a quarter-wave antenna. This height increase
becomes proportionally greater at lower frequen-
cies, but in the upper portion of the AM band, it may
be practical to increase tower height slightly and
install a handwidth-optimized folded-unipole antenna
1o realize the full advantages of stereo or digital
| transmission. On a taller iower, the upper portion of
I‘ the tower may be detuned. leaving an optimum
height antenna below it.

36
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Physical parameters of the tower and s surrounding can influence
the antenna’s performance.

width; it becomes extraordinary when the antenna is
slightly taller. This is confirmed by the Mullaney Engi-
neering program and several cases of actual field expe-
rience. While there are variables that must be considered,
if the antenna height is between 105 and 115 electrical
degrees tall, the bandwidth is extremely broad. Other
factors are tower cross-section, spacing of the skirt wires
{rom the tower. the number of skint wires and the skirt
wire diameter. Variables more difficult to deal with are
tound in th* environment around the antenna, such as
metal structiives, power lines, ground characteristics, etc.

Using the Mullaney program and applying years of
experience. an antenna can be designed and buiit with

One Size fits all modular design
Assembles quickly & easily in minutes
Highest quality laminates & wood
World famous Modulux cabinetry
In-stock for immediate delivery .
The Modulux Flex-Studio is a compieie
modular studio package that can te
configured in dozens of different ways
to meet nearly any studio design. It can
be assembled left or right handed as well

as in all of our standard configurations. Short L, Long
L, and Unbalanced U.

built cabinets.

L

Far superior to custom cabinetry, Modulux
engineered studio systems are precision factory mass manufactured.
Quality, strength, durability and appearance are all improved over custom

Impedance matching can be as simple as setting
the antenna tuning stub for 50§} resistance and then
resonating the antenna with a series capacitor at its
input. There was a time when it was desireable, and
often necessary, to use a Tee network at the input to
an antenna to attenuate harmenics, but all AM transmit-
ters accepted since 1960 are required to have adequate
spurious-emission attenuation buJt into the output
network. It is no longer necessary to use a Tee network
for harmonic attenuation. In fact, unless it has been
specifically designed and tuned lor broad bandwidth, a
Tee network may function as a bandpass filter, which
can attenuate sideband energy, ijefea(ing the broad-
band characteristic of a bandwidth optimized folded-
unipole antenna.

o
I‘.- f,~
- )
J & I{:'-.' !—,‘ /
20~ N
¥ay,

) <
N
Arrakis Systems inc.
Phone: (970) 224-2248 Web: arrakis-systems.com
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The entire tower does nct need to be used
as the radiator, particularly if the tower is
verytall.

= .-
all énwome

In mary cases, a1 existing or-new
tower for anoher service may be
used as an AM b-oadcast antenna,
even if it is 0o tll for the AM
frequency, as is ofien the case with
ar. FM tower. 1 this case, the upper
portion of the tower below the FM
antenna miy b= detuned to produce
the optimum he:gltt for the AM
antenna. Tais dlows -he AM antenna
1o be bardwidih-optimized, while
the detuning s<irt makes the tower
above it effectively disappear.

This met1oc allows consolidation
of the AV ard tte FM mansmitter
sites usinig a grourded tower, which
eliminates the need for jsocouplers.
Bear in mind that if an existing
tower is 10 be considered for AM
service, the guy wires must be seg-
mented with insulators, as is the
case for any guyed tower used for
AM. Unfortunately, this may cost more
than the folded unipole antenna and
detuning skirt

While the advantiages of a folded
unipole antenna are well known
optimizing one for bandwidth is frost-
ing on the cake. If your station is
considering either stereo or 1IBOC
digital broadcasting, you should take
a hard look at the bandwidth opti-
mized folded anipole antenna. The
system bandwidth of an AM trans:
mission system includes the trans-
mitter, the transmission line, match-
ing network and antenna. The trans-
mission line becomes important if
any sideband energy is retlected
from the antenna and/or tuning unit.
A Smith chart shows what happens
to this energy if you don't have an
adequatelvy broad bandwidth for the
transmitter load. It can have a neg-
ative effect on your signal.

www.beradio.com

The RF system must be considered
as a whole, and if any pan of it has
limited bandwidth, the quality of your
transmission mzy suffer. Stereo and
digital AM broadcasting require greater
bandwidth than mono AM. Even if
your system seems to be good now, it
may not perform well with more com-
plex methods of modulation in the
future. If you went perfection for your
transmission, coasider the bandwidth

Radio Systems’

optimized folded unipole antenna.
AM does not have to take a back seat

10 FM 1n quality of sound. All it needs

is good bardwidth from the audio

sources to th= antenna. ¥

Ron Nott is president of Nott Ltd.,
Farmington, IM.

The Mullaney Unipole program, copy-
righted by Mullaney Engineering Inc., is
availab'e through the company by calling
301-921-011¢.

Lowest

Pick up some today

Prices

Ever

Radio Systems
has lowered the prices on all

stidio consoles, timers, distribution
amplifiers —

even their new digital hybrid.

Call your distributor
or Radio Systems today!

601 Heron Drive, Bridgeport, New |ersey 08014

B56) 467-8000 voice, (856) 467-3044 fax
www.radiosystems.com
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Installation Profile
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Installation Specs

8 Paradigm Digital Radio
On-Air Consale
1 VADIS 880 frame
4 VADIS D.C. four-fader

BE Radio
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Thom Mohrman, Broadcast Engineer and Jake Glanz, Man-
ager of Broadcast Maintenance for Sirius Satellite Radio

irius Satellite Radio began
its flight into the world of
new technology eleven
years ago, pioneering the con-
cept of digital satellite radio. Lo-
cated in the McGraw-Hill build-
ing in midtown Manhattan, the
Sirius national broadcast studios
will begin transmission of Sirius’
audio entertzinment service 1o
vehicles later this year.

A unique
tri-satellite
system  will
broadcast
up to 100
channels of
digial-quali-
ty radiotolis-
teners, in-
cluding 50
channels of

mixers (CB201)

DIGITAL

678-966-9900

100% com-

fax 678-966-9903 ial T
sales@kiotzdigital.com Lo
www klotzdigital.com music and
up to 50

channels of news, talk, sports and
entertainment programming.
This wide range of programming
will be delivered to specially de-
signed satellite hand receivers to
be offered in vehicles by Ford,
DaimlerChrysler and BMW, as
well receivers (0 be sold at retail-
ers nationwide. Sirius will broad-
cast throughout the continental

October 2001

Paradigm digital console in SH(‘
Satellite Production Room.

Klotz Helps

United States for a monthly subscrip-
tion fee, allowing listeners 10 enjoy
uninterrupted programming as they
travel across the nation.

Currently housing 76 studios and
four live performance studios, the
Sirius broadcast center completed its
initial build out in the fall of 2000,
further expanding its fully digital facil-
ity with eleven additional production
and on-air rooms. Sirius engineers
commenced building four talk-iner-
view studios alongside seven produc-
tion-only control rooms, envisioning
self-sufficient production and air rooms
all with a specific focus and zero
limitations. Then came the seemingly
routine task of equipping the rooms
with. consoles. Seemingly routine.

The four tlk-interview studios
posed a unique challenge; each had
lo operate as a multi-function room
within a limited amount of space.

Jake Glang, Sirius Manager of Broad-

cast Maintenance, and Thom Mohr-
man, Broadcast Engineer, spent
months trying to find a console that
could not only provide the flexibility
and power of a major digital console
but could also be retrofit into existing
talk studio furniture positions. They
had envisioned what Glanz calls “lit-
tle fader pods.

“We found that we had actually hit
a niche in the market rthat nobody
fills,” says Mohrman, “There are all

Sirius Fly

these broadcast users that are out
there building small rooms, all dig-
ital, and there are no small format
digital consoles. We ran into the
fact that there was nothing in a
digital console smaller than eight
faders, we were literally wonder-
ing why we couldn't buy a 12” x 8”
box and have the capability of a
digital broadcast console.

Klotz Digital offered the solution
by providing VADIS four-fader
modules CB201 in a mini console
frame for each of the four talk-
interview studios. These four fad-
er units allow operators flexibility
1o control the parameters of live
show segments through to typi-
cal voice tracking for music bed.
Each studio can connect 10 vari-
ous of the combo control rooms
to create host/guest interviews
alk shows, morning shows and
post production/engineering
work. All fader units are connect-
ed serially to the VADIS Platform
in the rackroom allowing individ-
ual users to capture audio sources
required for the task at hand. “It
made it very efficient for us, be-
cause we could put everything
into one small frame -and define
its use for what we specifically
need,” says Glanz, “VADIS was
the only thing that fit our need, it
is the only thing that fit the bill.

Advertisement




........ ' SRR ittt HH =
,\ ..'-“-. ; g i | S -
B S [ =
== T
& . ; £
. &N =
- g R The Vadis 83C frame sits at the heart of the platform and is serizlly

\

connectz2d te zll the fader units, allowing individualusers to captare
audio scurces required for the task at hand.

The Vadis D C. faur-tader mixer delivers considerable control in a

minimalspaze.

The remaining seven production
rooms required straightforward digital
on-air consoles that could act as a
stand-alone urit. “The Paradigm con-
soles, in terms of price and perfor-
mance, were exactly what we were
Jooking for.” comments Glanz, “They
fit into the aoles we cut for them and
they work. Anc the voice talent seems
to love them!

The Klotz Paradigm digital on-air
consoles allow Sirius operators the
ease of spezifically defining their indi-
vidual settings and recalling user pre-
sets by the tovch of a button. Mohr
man explans, “There are more than
40 air talant people going through
these studios every day. There’s a lot
o be said from. the engineering point
of view when you can push one
button anc it changes the configura-
tion so tha: you are set up the way
you want © be. All you have todo is
out a label under each button that
says 'push for interviewing’ or ‘push
or voice t-acking.™

Though “aced with a unique chal-
lenge, Sirias was able to efficiently
and econcmically expand its facility
and remain on the cutting edge of
technolog~ by installing Klotz Digi-
tal's VADIs Platform and innovative
digital consoles. With broadcast tech-
nology meving rapidly forward, Siri-
us and Klbotz Digital remain on the
forefront of radio’s new horizons. &
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"You just have to speak

3 8 Custom User Configurations
wi-h 24 Presets

Instant “Prodection to Air" Iz Protected, Intuit ve Menu

Change-Over Structure

Custom Volce Processing, i Inercom Auto-Sense I/0 and
Dynamics, and EQ Signal Less Notitication

"This board is an 11! Even though the faders
on'y go to 10..." Lenny Bloch, Program Managex, Sirius Satellite Rocio
KLOTZ DIGITAL's Paradigm s=ts the new digital =
audio standard for rasdio on-air zensoles. Easily -
integrated into your existing con#rol room/facility, -—:=
this compact and durable 24 input console boasts vt

more features than amy other in its price range!
Expandable to 48 inputs, the Parcxligm digital
5875 Peachtree Industrial Blvd.
Bldg. 340

console provides opesators with a standard and

intuitive control surface and offers the ultimate in -

flexibility and digital audio cuality. That's why the . _ Norcross, GA 30092
most sophisticated and techrologially % . Phone: 678-9€6-9900

advanced facilities througho st the world Fax: 678-9€6-9903
choose KLOTZ DIGITAL. wwwlklotzdigital.com




Capturing the aural mome
while leaving the past behind,
couldn’t be easier

By Steve Fluker -

f yoa have a storage
" room tull of o.d can mzchines,
T porab.e castetie decks for n2ws, and
reel-i-reel machines cole 1.3z “ust, you are not
alone. Seasonec bcadcastes may find i- cifficalt 1o let go of the
Fast, but welawms the nen cloices of the digital recording
machines on the marzet today, which have rplaced their old
analog counterparts. Digital echnolzgy i- c1enging on a daily
Jasis, bring.ng «ur new ways to recrd and o using better and
smaller devices. Unfortunately, new recorders mean new
formats and new storage media. Standardization across the
business is fading. Each recording house, voice talent, home
siudio, and advertising agency has a favorite format to record
in and assumes that the broadcaster wiil have a compatible
machine to play it on. Production directors can find themselves
Scrambling for a way to play back a spot mailed to them.
When outfitting a production room, it's important to have all
of the major types of audio recorders and players. Yes, you
should still have an open reel machine somewhere in the
facility just in case an agency sends out a spot on
izpe, anc te plzs those stacks of old
tapes or. tie shelves. Yo
shou d also kees acas-
sette deck in the

studio as wel.. Many -imes a chient will stdl asx for a dub of their
spot on cassette te review and keep. Prospective announaers
may also ser.d their cir check tapes on cassette still.

Understanding digital recorders
When looking at digizal recorders, there are a few key temms
wita which you shou.d be faa iliar: sanepie rase, bit rate, and
data compressicn. Ecsically. a digital recorder is takmg
repeated pictures or ¢napshots of avhat tke audio looks lie
Like a movie. if you have a large number of pictures taken in
a short period of time, and then flip through them, you will see
the picture move. Similarly, if you take multiple snapshots of
the audio waveforms and play them back rapidly, you will b
able o recreate the audio. The sample rate refers to the
number of thesessnapshots taken of the audio every second.
CDs, for example, sample at 44.1kHz, or take 44,100 pictures
per second. Like a movie, the more pictures you take (the
higher the sample rate), the better the quality will be.
What the recorder 1s measuring a1 each sample point is the
voltage or amplitude of the au-
dio waveforn . The




The Net Ettect

onnections o make, places to go: for vour spotts, wusic, ne'»s, crop reports, any kind
of networking vou want--tkrough vour networ < to the natier. NPR Satellie Services
gives vou the down to earth experience and years of enginecring savvy to send oul
vour message while keeping your original qua‘ity and conte v in.

We wok with vou providirg the tools and 24/7 opceraticnal support at any time,
anvwhere in the universe, We can use your existing gear or we can build your network
from scratch. And our spacz segment, C-band, and K 1-band receiver options are

priced affordably at under $1,600!

Link up with us and let us know what in the world we can do for you!

Eink Up With Us!
Sce US At WW\W.NETSS.org
or call 202- 5133626
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resolution and sample rale reler (o
how accurately that measurement is
taken. Just like with digital camerus.
the higher the resolution or sample

rate, the better the quality. Figure 1
shows an audio sample with a 32-hit
resolution and a sample rate of 20
samples per second. CDs ure record-
ed with 16 bits, which translates 10 a
resolution of 65.536. A 24-bit rate

30
25
c
L2
S8
g @
é):lS
(@ [0
,L J

12 3 45 6 7 8 9 10111213 14151617 18 19 20
1 Second
Sample Rate I

—

Figure 1. The blue line represents the originat waveform, the Xs represent
the sample points, and the green line represents the reproduction of the
digitally sampled waveform. This exampte shows a 32-bit resolution and a
sample rate of 20 samples per second.

audio expands
that resolution (o
16,777.216.

The third impor-
@nt term 10 un-
derstand is deata
compression. Dig-
ital recorders have
a limited amount
ol storage space.
I's the same as
the hard drive on
your computer.
The more data you
put on the drive,
the taster vou will
fill it up. Digital
audio in its pure
or linear torm will

require about

I0MB of storage space for one minute
of stereo CD quality audio. This adds
up quickly as vou continue to record.
Complex algorithms were developed
1o analyze the audio and find pieces
that can be eliminated withour being
noticed by the human ear. As vou
reduce the data more and more
(increase the compression ratio), you
will begin to hear some of the side
eftects. The trade-oft is higher re-
cording time capacity but at a lower
audio quality. When the proper com-
promise is found, vou can achieve a
dramatic increase in recording time,
with virtually no audible quality loss.

New standards

Digital recorders are no longer just
on a wish list. they have hecome a
necessity 10 keep up. In today’s stu-
dios. the new recorders are now
becoming the new “old standards”
Introduced in 1987, Digital Audio
Tape (DA1) was the first tvpe of
digital recorder 10 become widely

)
o NexGen

What do Clear Channel,
CBS/Infinity, Sirius Satellite

PROPHET SYSTEMS
inmovations

877/ 774-1010

www.prophetsys.com
sales@prophetsys.com

group of stations in Mexico
have in common?

NexGen Digital.

Another NexGen Digital System is Installed.

What sets Prophet Systems apart from our competitors?
Radio, and the largest private | Our attitude towards service and SUppOl‘t!

NexGen Digital, the latest generation in a long line of
cutting-edge digital audio systems.

Circle (134) on Free info Card or go to www.beradio.com

42 BE Radio  October 2001

www.beradio.com



wind the tape betore try- carts. Attempts to use standard tlop-
ing to eject. While the use  py disks were close, but didn’t quite
of the DAT formut is fad- make it due to the limited record
ing, it's still advisable to rtime per disk. Even at a lower 32kHz
have the ability to play sample rate, these recorders could
these tapes in the studio.  only muster about 50 seconds of

The next type of digital record time. To overcome this, man
recorder replaces the tape  ufacturers moved to the higher ca-
with a disk. Some of the pacity magneto-optical (MO) disks
early replacement cart ma-  While the blanks are more expen
chines were called digital ~ sive, they can record several hours of

With somany legacy formats to choose from, it may be
wise to maintain at least one playback machine per
potential format.

C.O.P.

'1-\':;

o] &

WeRyjirdable AlterndiZeen
gyac Sofia

used by radio stations. Mechanicall

a DAT machine is like a miniature
VCR, using a small cassetie tape,
which is pulled out of the cartridge
by the machine and wrapped around

ahigh-speed rotating head. One tape Once you view oy =>{33

will hold up to two hours of audio. As
long as the machine is kept in good
operating condition, the DAT will
oroduce excellent quality recordings
The audio is kept in its purest form /0
by recording in a linear tormar, rather / VA / /o
than using data compression with bit

Lo

f the S " L ol mo”
rates as high as 24. Typically, the g t a
user can select sample rates of either / t /I/ ) on @’b
4.1 or 48kHz for better than CD t// g/
quality recordings. Most machines |
can automatically step down to a . i
lower 32kHz rate when necessary to No Ob"gat'on!
be compatible with some other dig- See what the Traffic C.O.P. for

ital formats. The down side of the .
!
DAT is that it is still basically a tape Windows can do for you:

format with a lot of moving parts.
The tape transports are mechanical- i . Call Now (800) 275-6204
ly complicated. Heads will still wear
in time, and if they are out of align-
ment, tapes recorded on one ma:

chine might not play back in another
The old complaint of a machine - ~
ealing a tape is still common with »

DAT. 1 suggest that you always re-

CD demo, we kndil¥ you will
want the softwar

www.broadcastdata.com
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stereo high quality audio on each
disk. Some machines will also record
on Zip disks, which will provide
more than 30 minutes of record time.

Another more commonly used disk
recorder on the market is the mini-
disk. Through the use of the data
compression algorithm called ATRAC

a small disk can hold up to 74 min-
utes of audio. With a sample rate of
44.1kHz and bit rate of 16, it’s diffi-
cult to tell the difference between a
mini-disk and a CD. Mini-disks are
also readily available in portable
models and are grear for field record-
ing and news gathering. Small con-
sumer recorders and blank disks can

for less than $200. These inexpen-
sive recorders even have some basic
editing functions on them, allowing
areporter to record, edit, and send an
actuality on the fly. Keep an eye on
the machine, however, as they are
getting so small that it’s easy to sel
one down and lose it.

Since the mini-disk is a popular
format, i’s a good idea to have them

be purchased at local electronic stores

1 .
Recorde edia g Sample Bit Rate Portable
oy £
i DAT Cassette Tape 2 Hours | Linear 32, 44.1, 48kHz
Mini-Disc Removable Disk 74 Min ATRAC 44.1kHz 16/18 Yes i
Digital Cart Zip Disks Up to 38 Min Linear or 44.1 or 48kHz 16 No
MO Disks Upto 3 Hr 23 Min | AC-2
CD Recorders CD-R Disks 80 Min Linear 44.1kHz 16 No
Memory Card | Memory Cards Up to 102 Min MPEG] Layer 2 48kHz or 24kHz 16 Yes
Recorders Vary depending Up to 204 Min |
on Memory Up to 19 hours | l
L =l — e ——

Figure 2. A comparison of various formats, their media type, and key operational parameters.

Since
1979 Mager
Systems has
been designing and
fabricating exquisite
custom studio furniture for the broadca dustry nationwide.
Our unique award winning furniture offers true so id wood
premium construction, 3D drawings and design, delivery and
installation. Of course, we still offer our 10 year warranty on
solid surface tops exclusively, that will long out last wood
edges and laminates. Our quality furniture is very
affordable, and can accommodate every
budget from economy to showplace. We
know the broadcast industry is changing
everyday, so, if you haven’t looked at
Mager Systems lately, its time you checked to
see what we have new to offer like Turnkey
Prewiring. Call us today and find out why Mager
Systems is the best in sound furniture.

= —
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available in your studio. There’s a
widle range of choices with rack mount
models starting at just under $600,
and costing as much as $4,000. You
should chose a model based on your
demand and needs. For the occasional
use, the lower end model is all you
need. For a station with high demand
use in production and on-air studios,
vou should consider the professional
high-end models. Thesc recorders
offer more teatures, such as the abil-
ity to remote start from a console,
balanced analog and AES digital
inputs and outputs, more precise cue-
ing, more robust mechanics, hot key
instant starts, and more. Just keep in
mind that even the less expensive
models will still give you excellent
audio quality

Most people compare the quality of
a digital recording to the quality of a
CD. Since CD quality is highly
desired, and because CDs are used
everywhere, from homes to cars to
offices to the control room, easy to
use recorders have been desired for
some time. The biggest problem has
been the “write once” limitation of
the CD. A small mistake while record-
ing meant starting over with a new
blank disc. This added to the popu-
larity of the mini~disc with its record
and erase capability. With CD record-
ers becoming almost standard in
today’s PC’s though, the format is
now starting to take off in studios and
at home. You can load your music
onto the hard drive of your computer,
then correct any mistakes before
dubbing the final copy to the CD.
Blank discs have also come down in

www.beradio.com

Log on

J60Syslems.com

Removeable media recorders, such as these from
Sony, Marantz and Denon, look and feel like
conventional cassete decks.

It'5 Al About

VYAavernim
2IrsOnaiiLy.

.

So check this out -

Instant Replay® puts 1,000 of your
favorite noises right in front of you,
ready for instant playback.No
other audio player makes it

50 easy to be spontaneous
and creative. It’s fast, it's
easy,and it's fun. Here's

the deal. One Instant
Replay can store over

24 hours of stereo sound.

That’s 24 hours of sound
effects, spots, promos, even
entire songs — anything - and
you can play any of them back
instantly by pressing one of 50 Hot
Keys! There’s no need for training. It's
self-contained and works right out of
the box - just push the buttons and go

- s ﬁ
:

n Now with Editing!

Get

Phone (818) 991-0360
the Fax (818) 991-1360
w ooy
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portable digital record
price to under a dollar each, and with  ers is now available.
their 80-minute audio capacity. they These recorders have
have become one of the most eco-  nomoving partstowear
nomical ways 1o archive old spots out or
and files. While great for studio use
the CD is still not practical for field

recording w1
& v
o 9,
Portable recorders e
Field recording hasalways ,’\ ° VV
been a challenge. Por N °

table DAT and
mini-disk machines
have given us ex
cellent quality far ex
ceeding the older cas-
sette machines, but both
still have complex mechanical
transports, which can wear out and
break down from being tossed around
in cars and briefcases. Nothing is
more frustrating than stumbling onto Handheld recorders
the perfect interview then having rely on solid-state media,
the recorder not work properly which is sometimes removeable

Interactive RDS/RBDS

C NEWE Model 711 - $1200
" THIS FULL-FUNCTION

RADIODATA ENCODER
LINKS TO STATION AUTOMATION

RDS radios are being supplied as standard equipment in
agrowing number of new cars. This multi-featured encoder
communicates with station automation to send song titles,
phone numbers. contest results and promo or advertising
messages for immediate display on listeners’ radios

It also features the "TA flag,"” capable of temporarily
overriding other program choices - even tapes and CDs
when your station broadcasts a traffic alert.

The 711 is quickly programmed with the usual format
Identifiers, translator frequencies and other static data

Its RS-232 serial interface connects with any PC, and
with most automation systems for dynamic messaging.
Giving access to all the most-used RadioData groups and
features, this versatile encoder complies with both NRSC
and CENELEC RadioData standards.

L/O-S

D

e
O —_-_'-”"——-—-H—.__

INnovonics

1305 Fair Ave. - Santa Cruz. CA 95060
TEL: (831) 458-0552 « FAX: (831) 458-0554
www.inovon.com - e-mail: Info @inovon.com
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break, no tapes o eal,
no disks, no heads 10
be jarred out of align
ment, and no motors.
Thev use the nev
plug-in  memory
cards. These are the
same cards used in
digital cameras and
portable MP3 plavers.
There are several dif-
ferent types of mem-
ory cards available,
such as Flash Cards
and Memory Sticks
and they are avail
ble in standard
values of 64MB and
128MB, with some
available up 1o 1.2GB
on a single card
These profession

al recorders typi
cally ofter both lin
ear and some form
of data compression 10

Pre-built Transmitter Sites
Solid-State Transmitters
Single-Tube Transmitters
Low Power Transmitters
RF Amplifiers

FM Exciters

Digital T1 STL Systems

Digital Spread Spectrum

Digital Stereo Generators

Modulation Monitors

www . beradio.com



give exiended record time. An ex
ample is a model that uses the MP2
data compression method and allows
various quality selections. Again, the
trade-off for quality is an increased
record time. On an off-the-shelf 128MB
lash card, you can expect get about
1.5 hours of CD quality audio, or as
much as 6 hours of record time if you
reduce the quality to the “FM radio’
mode

Perhaps the best {eature of these
recorders takes place when you get
back 1o the studio. You can eject the
memory card out of the recorder, and
plug it into a USB adapter connected
o your computer. Files can then be
instantly transferred to your hard
drive, where they can be edited with
a software package. With a CD-R
drive in your computer, the final
edited copy of your interview. as
well as the original raw unedited
udio can be burned and archived o
a compact disc. If vou take a laptop
computer with you, your car or sta

Modulation Monitors

ERH R

o) o o o) o o o] =

Digital STL / TSL Systems

Low Power Transmitters

www.beradio.com

tion van can become a complete
field production facility. The only
down side to these recorders is the
cost, although prices are already start-
ing to drop. 1If budget is a factor. the
portable mini-disk recorder may be
your best option {or now.

These are the main types of record-
ers used today, although there are
still others in use both in the studio
and the field. Recorders, which use
internal hard drives, are typically
associated with digital editors and
workstations. There are some porta-
ble recorders on the market that use
a removable SCSII drive. This allows
the reporter to record audio directly
onto a drive, which can then be
inserted into a studio computer for
editing. Even DVD recorders are start-
ing to appear on the scene. These are
similar to CDs, but expand the
recording time of the audio from 80
minutes, to about 8 hours of CD
quality audio. These will undoubtedly
become a popular method for back-

ing upand archiving production work
in the future

As technology advances, it’s safe 1o
say that we will see new and beuer
ways to record and store our audio
Data compression schemes are also
improving rapidly, allowing us to
store more and more audio on one
disk or flash card. The improvements
are exciling, but you must be pre-
pared 10 stay up-to-date, and be
prepared to train your staff on oper-
ating these newer machines.

Steve Fluker is the director of engineering of
Cox Radio. Orlando.
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Meeting The Broadcaster’s

Present And Future Needs

Transportable Pre-Built Transmitter Sites

QEI Corporation
One Airport Drive, P.O, Box 805
Williamstown, NJ 08094

e-mail: qeisales@qei-broadcast.com
For More Information Call Us Toll-Free At (800) 334-9154
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Solid-State and Single Tube
High Power Transmitters

Toll-free Sales (800) 334-9154

Fax (856) 629-1751

Emergency Service (856) 728-2020
Web Site: http://www.qei-broadcast.com
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by Chriss Scherer, editor

ou have seen several large

radio facilities in the pages

of BE Radjo, including those
for Clear Channel Denver and Sirius
Satellite Radio. When they were com-
pleted, those facilities were the larg-
est radio facilities in existence in North
America. As is usually the case, once
a milestone is achieved, the challenge
to exceed it is made. The new facili-
ties for XM Satellite Radio are a show-
case indeed, combining practical func-
tion with cutting-edge form. To top it
off, this facility is now the largest radio
facility in North America.

The new facility, located in the tech-
nology corridor of Washington, DC,
occupies 155,000 square feet of space
on two floors of its building. In all, there
are 82 studios in the facility. The build-

October 2001
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ing has a history of delivering informa-
tion to the masses. For many years, the
building at 1500 Eckington Place was
the home to the printing presses for
National Geographic

magazine. The heritage

of delivering a leading

media of its day is con-

tinued with XM.

Take the tour

The satellite service-
provider’s headquarters
occupy two floors in the
building. The third floor
houses the administra-
tive, marketing and pro-
gramming departments,
the satellite control team
and a eafé. While it has

become common in consolidated ra-
dio facilities to see two or three pro-
gram directors, it's a very different
sight to see scores of program and

The stylish, quiet and efficient studios are a benchmark of
radio high-tech.

www.beradio.com




music directors. Programming 100 chan-
nels requires the necessary talent to
make all the programming decisions.

The second floor has 60,000 square
feet of space dedicated to the broad-
cast and satellite operations. In this
space are 14 production studios, 38
on-air studios, 24 assembly booths,
four voice-over booths, one perfor-
mance studio (with 2,600 square feet
alone), the broadcast operations cen-
ter, the network operations center,
the enterprise control center and the
technical operations center.

The key design elements for the
facility combine the functions of rout-
ing audio, data and contro} informa-
tion all at one time. In may ways, the
facility design looks more like an IT
installation than a radio installation.

The heart of the system is the Klotz
Vadis platform, routed through a back-
bone provided by fiber opitc cable and
Radio Systems’ StudioHub+ CAT5 wir-
ing system. There are more than 200
Vadis frames, 1,650,000 feet of CATS
cable and 630,000 feet of fiber optic
cable in the facility. This network ties
all the functions of the Klotz and Dalet

72

systems together
with all the other au-
dio and data sources.

The  Broadcast
Operations System
(BOS) keeps track of
all audio sources and
events being used.
The foundation of this
system, provided by
Encoda, contains var-
ious software mod-
ules used for show
scheduling, traffic
scheduling, material
management (to as-
sign production du-
ties and file names), and digital trans-
mission control (to permit access to
shows and set bit-rates for transmis-
sion). The BOS also supervises the
Drake automation system that over-
sees the Dalet workstations.

From the beginning

The studios are all designed from a
similar base. Each studio is actually an
Acoustic Systems isolation booth. With
so many studios being built, traditional

From programorigination {top) inone ofthe 82 studios
to enterprise control (bottom), audio and data are
routed throughout the facility

DIGILINK-FREE

AVAILABLE FOR DOWNLOAD AT

www.beradio.com

Live On Air & Automation Software

« Fully Featured - High Powered
+ 1 WEEK PLAY SCHEDULE

Timed Record Schedule for News

o Uses Standard PC Sound
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Looking for
missing bits?

Make digital audio signals
visible and audible!

The Digilyzer is the outstanding
palm-top analyzer for any digital
audio environment. It handles
virtually all digital audio formats
including ADAT and 96kHz and g®®3seegserseccessee

®
provides an internal dual domain & ® 2., .5 ¢
speaker. 8 8o 585 8BalE

Digilyzer@nt-instruments.com  NEUTRIK TEST NSTRUMENTS

—
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% 6 CHANNEL STEREO MIXER
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Eaterprise control, which oversees the operation of the business
esterprise, includes an operator’s chair that resembles Captain Kirk’s.

studio construdion—bhuilding a room from the ground up—did
not make sense. Despite the modular approach, the studios do
not feel like modular booths. This method also provided an
easier means 1o achieve the desired noise rejection than would
have been possible by building the rooms individually.

Each room has fumiture from Studio Technology, a Klotz
control surface, Dalet workstation, Denon CD players, Genelec
monitors, Omni-mount speaker mounts, Tascam cassette deck,
Sony DAT deck, Telos phone system, ESE and Leitch clocks and
Audio Technica or Rode mics. Some studios have additional
equipment for specific applications, such as a 360 Systems
ShonCut, ProTools DAW or Eventide broadcast delay. There are
even a few Fidelipac cant machines in use.

The technical operations center houses nearly 300 racks and
supports the shared and behind-the-scenes equipment, includ-
ing 120 Omnia Audio Omnia3 audio processors and 22TB
(terabytes)of storage space on a storage-area network. There
are multiple rows of racks—one serves the needs of the office
computer network. The rest are dedicated to the studio facility.

Keeping it straight

Monitoring the 100 channels is a major task. To do this, the
broadcast operations center (BOC) monitors the audio and data
being sent to the satellite delivery system, which is monitored
by the network operations center (NOC). The entire facility is
under the supervision of the enterprise control center (ECC),
which is appropriately named. It is not only the final supervisor
position for the technical business enterprise, it looks like the
bridge of the Enterprise, complete with Captain Kirk’s chair.

The supervisor in the captain’s chair has intercom access to

www.beradio.com



Above: One of the news workstations. Belew: There are two satellite uplink
antennas on the building roofiop

Facility Specifications

Audiofiles

Audio work steticns

CAT5 cable

Computer storaga space
DAW systers

Digital contro surlacas
Equipment racks

Fiber optic casle

News prepa-acio stations

"y

every operator in the facility. The
button panels on the chair's arm select
the station. A gooseneck mic picks up
the supetvisor's commands. Above
the chair is a parabolic speaker reflec-
tor, so any communications back to the
supervisor are only heard by the su-
pervisor without disturbing anyone in
the BOC.

The large displays in the BOC show
satellite status and audio levels at a
glance. Individual control stations mon-
itor the status of the automation sys-
tems, the audio and data control sys-
tems, and program scheduling.

www.beradio.com

2,000,000

320

1 650,000 feet
2678 (terabytes)
14

288

279

630,000 feet

24

In addition to the
Washington facili-
ties, XM also has stu-
dios in New York
and in Nashville at
the Country Music
Hall of Fame. These
other locations have
simdar designs and
are fully integrated
with the Capitol fa-
cility. The integra-
tior is so complete
that audio files are
stored in Washing-
ton and accessed remote-
ly. The design is such that
it doesn’t matter that the
studios are not down the
hall but are instead across
several state lines.

Radio history is about to
witness the creation of a
new chapter as the satellite
radio services begin com-
mercial delivery. XM is a
part of that history, and its
facilities have already made
radio history because of their

ol

magnitude of scale. 3

Electronics Research, Inc
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# eliability
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* Self-Supporting Towers
 Structural Analysis

* Tower Reinforcing

Since 1943, ERI continues to
provide Excellence in
engineering, Reliability in
service, and years of
manufacturing Integrity.

Our past experience is your
future guarantee.

& 27 -Electronics Research, Inc.

7777 Gardner Road
Chandler, IN 47610

(812) 925-6000

FAX (812) 925-4030
www.ERlinc.com
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S«ﬁeu’ofz Broadeast Products Quality Transmitters and Antennas at Reasonable Pricesj

{

=i -]
20 watt High Performance Digitally 10,000, 12,000 & 15,000 watt |

Synthesized Exciter ; : )
Frequency Agile front panel frequency setiing Operates . FM Tra nsm |tter Complete with .
on 110 or 220 voits * Fast delivery * Power adjustment fro e Solid State Driver and High
1 watt to 22 watts * One year Parts and service limited d Performance Digitally synthesize

warrenty Exciter Single tube grounded

Priced ataonlv  1.250.00 grid Final amplifier

— — 10.000 watt  $ 18.990.00
10 watt FM STL Transmitter |

12,000 watt__$ 22,500.00
and Composite Receiver 15.000 watt _$ 25,000.00

—_—

.00 | | 20 watt FM Exciter Frequency Agile
100 watt Solid State Amplifier

Transmitter and Receiver 35§gg

|
i

r

Lease and Financina Available 300 watt Solid State Amplifier
St — — = ———— | 350 watt Solid State FM Transmitter
" . 1,000 watt Solid State FM Transmitter
S W R TGIGV'S'O" 2,500 watt FM Transmitter
5,000 watt FM Transmitter 15,000.00
& FM Antennas Supply Limited to stock on Fand

—d

17194 Preston Road Suite 123-297 Dallas TX 75248 Ph. 972/473-2577 800/279-3326 Fax 972/473-2578 800/644-5958
E mail jjoynt@superiorbroadcast.com  web site superiorbroadcast.com

Circie (144) on Free Info Card or go to www.beradio.com
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LT It Works

RF Combiners

By Bob Surette

ransmitting several frequencies from a single broad-

band antenna system requires the use of a combin-

ing system, or combiner, composed of RF filters and
interconnecting transmission line. Generally, a combiner
can be categorized as branched (star point) or balanced
(constant-impedance). —
These types may use = E ’ a8
band-reject (notch) or L
band-pass filters. Signal A in Signal B in

Components of
combiners
There are several ideas

. Signals A & B out
to know when discuss- 8

PR

The three-cavity filter system in Figure 2 is tuned for one
of the channels in a two-station branched combiner and
forms one leg of the combiner. The second leg is a similar
combination of filters tuned for the other frequency.
Figure 3 shows the basic combirer configuration.

TX1 and TX2 are the signals from transmitters 1 and 2 as
they enter the combiner. The length of the coaxial line
between each set of filters and the tee junction is adjusted
to provide a high impedance (approaching an open circuit)
to the other frequency, so that the power flow of each signal

3-Cavity
Bandpass F Iter Line Length for
System «————— High Impedance

ing combiners.

Tee or Star-Point Junc-
tions. A tee junction, shown in Figure 1, is a coaxial
component that provides for two RF signals to flow into
a common path; a star-point junction is a tee with more
than two input paths. This basic coaxial component is
one of the building blocks of a branched combiner.

Filters. Filters sort RF frequencies, attenuating some
while allowing others to pass readily. Depending on the
design, a filter may either attenuate (band-reject type)
or pass (band-pass type) a narrow bandwidth.

Figure1. Tee Junction Schematic.

X1 & TX@
Y  Out to Antenna

I to TX2

I .

I .

: Line Length for

3-Cavily*‘—/ High Impedance
Bandpass Filter to TX1
System

b 3

Figure 2. Branc1ed Combiner Schematic.

Frequency Response. Energy

transfer through the band-pass %1 in 2 in is through its own filter, out of
filteris highest, orleast attenuated, Bandpass Filter the tee junction, and up to
at the resonant frequency, and tuned to TX1) the antenna,
drops off at frequencies above -:_]
and below that frequency. This Sandpass Fites @ Balanced combiners

; R tuned to TX1) L
frequency response is the funda- w %1 & In a band-pass balanced
mental property that enables a TX2 out combiner system, band-pass

filter cavity to sort frequencies.

Group Delay. The signal takes
a finite amount of time to pass through the cavity, and
just as more energy is lost, so more time is taken at non-
resonant frequencies. This is termed group delay differ-
ence, or group delay for short. Excessive group delay
within the pass band results in signal distortion.

Branched or Star Point Combiners. A branched combiner
is a simple combination of a specially tuned tee or star
point junction and the required number of filters to
ensure a sufficient amount of isolation. For example, an
FM branched combiner containing a three-cavity band-
pass filter in series (Figure 2) may be used to provide the
high-quality isolation required for two frequencies more
than 1.60MHz apart.

www.beradio.com

Figure 3. Band-Pass Filter Balanced Combiner.

filters are used within the
hybrid ring. The basic sys-
tem layout is similar to that of a notch combiner.

The power flow is shown in Figure 3. In the notch
system, the filters reflect signal TX1 entering port 1. In
the band-pass system TX1 also enters port 1, but passes
through the hybrid ring’s band-pass filters and out port 4,
while signal TX2, entering at port 3, is reflected by the
filters and exits at port 4. i

Bob Surette is manager of RF engﬁeeri_ng of Shi?e/y Labs,
Bridgton, ME.

FOR MORE INFORMATION

Circle (202) on Free Info Card
or go to www.beradio.com

October 2001

BE Radio

57



58

BE Radio

1 Products

Coaxial cable connectors

RFS Broadcast

Rapid Fit: A line of single piece high performance coaxial cable connectors,
Rapid Fit connectors are designed to provide a quality connector to cable
interface while simplifying and speeding up the attachment of connectors to
CELLFLEX coaxial cables. As a result of their mechanical design, Rapid Fit
connectors register the low VSWR and consistently low and stable intermod-
ulation (IM) levels. Totally waterproof, the new Rapid Fit connectors provide
safe, long-term operation in the harshest of environments and conform to IP66
and IP68 requirements. Rapid Fit connectors are fully tested for mechanical and
electrical compliance with IEC/DIN/MIL specifications. They are available in

popular cable sizes in both type N and 7-16 DIN interface.
203-239-3311; fax 203-239-9260; www.rfsbroadcast.com
Circle (259) on Free Info Card or go to www.beradio.com

Portable mixer

AETA Audio

P> Mix2000: Weighing less
than 2kgs, the unit is
equipped with insulation
transformers and offers
46dB input headroom with
an equivalent input noise
of almost 130dB. Masler
control stage uses VCA circuits allowing outstanding precision and stability
of the built-in selectable limiter and compressor. A portable ENG mixer is
available. An optional AET/EBU digital output enables a direct connection
with linear and non-linear recording and transmission devices. This four-
channel mixer also provides all types of microphone supply, pre-fade,
independent monitor and master output, MID/Side coding/decoding,
panning and an adjustable brightness monitoring bar graph display with a

scale ranging from -40dB to +8dB.
973-659-0555; fax 973-659-9555; www.aetausa.com; info @aetausa.com
Circle (253) on Free Info Card or go to www.beradio.com

Mic processor

Thum + Mahr GmbH/Yellowtec

V VIP/Digital 2nd generation:
This broadcast tool is now available
with extended features and increased
digital perfformance. Announcers can
carry their personal sound setups by
using the Yellowtec smartcard, and

the Windows configuration software
offers many sound improvements.
The DSP powered VIP/digital is oper-
ated via chip card memory, bundied
with natural reverb and delay. The
DSP algorithms allow microphone pro-
cessing to work with a station's gen-
eral sound processing. All systems
setups are editable via PC-based Win-
dows Software. Since presets are stored
on a smartcard, users may go from
control room to news edit, from

recording to audio workstations.
+49 2173 967336, fax +49 2173 9672400
www.yellowtec.com; info @thummahr.de
Circle (262) on Free Info Card
or go to www.beradlo.com

EVERY STATION WANTS:

ELIABILITY

DEPENDAB][-ITY -

TABILITY -
o

REGISTER DATA SYSTEMS * 800-521-5222

THE PHANTOM

20==>3204C> rd«4=0=0
O2=rr=0 # O0=1Md>13+

*

WWW.REGISTERDATA.COM

Circle (145) on Free Info Card or go to www.beradio.com
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Digital audio adapter

AudioScience

ASI14113: The ASI4100 family of digital audio adapters enable multi-stream recording and reproduction of MPEG
Layer 2 digital audio on the PC platform. These cards use the 32-bit PCI bus and the latest generation of 24-bit DSPs
from Motorola. The ASI4113 has the following features: four streams of MPEG Layer 2 playback and one stream of
MPEG layer 2 record simultaneously; all streams have independent sample rate and compression format; three
physical outputs; balanced audio input and output: AES/EBU and S/PDIF digital audio input and output; 20-bit A/D
and D/A converters; 2MB DRAM for on-board buffering; programmable non-volatile memory for OEM data storage;
automatic volume fade implemented by DSP for cross-fade and mixing effects; and up to four cards in ane system
DOS, Windows 95 and Windows NT software drivers are available.

302-324-5333; fax 302-738-9434; www.audioscience.com; sales @audioscience.com
Cirzle (254) cn Free Info Card or go to www.beradio.com

R} 45 data connectors

Neutrik

V¥V EtherCon: The first products ow
of the EtherCon series are a male
cable connector carrier with class D
channel performance and a female
chassis connector; both are designated
POTS GSM - Wireless Microphone

7 kHz speech > Inmarsat Capabilities Smpplies

ISDN Two Channel Audio Mixes Ph48, Ph12

7 kHz, (G722) or T12 .
20 kHz, (MPEG Ayl ssfeech _ssiede Small Weight

Layer I1) A and Size
Addsasnn m}z <4 pounds
; I x 6 x 3 inches
o ‘ g

e E LA
for Cat5. Further

models are being developed. Ether-
Con Series is available shielded or
unshielded and is compatible for use
with 10 Base-T and 100 Base-TX
systems. The EtherCon series is de-
veloped for audio and stage applica-
tions including DMX systems. The
FrtherCon male cable connector car-
rier comes in a diecast shell with the
Neutrik chuck-type strain relief for
optimal cable and plug protection.
The female chassis connector is based
on the standard XLR A series with the
secure latching system. For easy iden-
tification, male and female EtherCon Aeta Audio Coparetion
are available with 9 different color - 75 Fleetwood Jr. Suite 206

coding bushings aich, oot COding N IE:;::W;;Q:;;;S;! ':1:55373-659 9555
e 7;(235!;(); (;[;‘Blglf);x 732-901-9608 fiing RSN i .
www.neutrikusa.cor'n;info@neutrlkusa.com with Clarity www.aetaLsa.com

Circle (261) on Free Info Card sales@aetausa.som
or go to www.beradio.com

Circle (146) on Free Info Card or go to www.beradio.ccm
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Solution...

. =g

for state of the art

Expandable Transmitter
Control Systems.

as many as 8 transmitter sites
can be controlled in Real-Time
using A Mixture of RF-Manager,
DataLine & DataWorks Systems

Call for A/l the Details !

y

=L=CTRONIC
ASSOCIAT=S
INC.

(915)595-3103
web: wwwelecassoc.com

- J

Circle (147) on Free Info Card
or go to www.beradio.com

Headphone amplifier
Samson Technologies
<« S phone: A versatile single
J > =3 3 rack space four channel head-
phone amplitier, loaded with advanced fearures thar provide flexibility for
monitor and cue mixing. The master input features an input level and LED
meter to control and display the overall stereo inpurt. Each of S phone’s four
channels includes three headphone outputs with an overall volume control
and individual level meters. A stereo auxiliary input is available on each
channel so that individual line signals from direct or buss outputs can be
mixed with the main stereo input. The balance control adjusts the ratio of the
main and auxiliary signal or the left 1o right balance (based on the setting of
the ST/2CH switch) so that each headphone mix can be further 1ailored for

a particular listener’s individual needs.
516-364-2244; fax 516-364-3888; www.samsontech.com
Circle (256) on Free info Card or go to www.beradio.com

i st OIS Co (1) () ®

Audio time shift program
Broadcast Software International

Fm—ﬁ_l o <T1meSh1ft: This program will
[ continuously record an incom-
| emi— e ™ T | ing signal that then can be either
naa s 4F randomly accessed or played
o — S - back with a time-offset. Broad-
2.4 = Date Thusidey Auger 20 200 [ .
o ey . ﬁ — caslers in anv time zone can
| T = el continuously delay satellite

feeds. TimeShift can be used to
effortlessly and instantly create
“best of” shows. TimeShift will
interface seamlessly with Simian to combine satellite programming with live
broadcast or hard drive automation. The program is capable of storing a year’s
worth of network programming, including all cue tones, so that broadcasters
can insert local spots. This will eliminate the need to “dub the network feeds”

for sports, business or other features.
888-BSI-USA1; fax 541-338-8656; www.bsiusa.com; info@bsiusa.com
Circle (251) on Free Info Card or go to www.beradio.com

| Fome POM - 44 10841 B8R, Swmens
- ]
®

e

Worild Class FIVI transmitters

We at Armstrong constantly strive to bring you the best
RF products, the best 24/7 support and the best prices
...because you deserve nothing less!

In our “T" series, we combined the best of both worlds:
Stability and simplicity of grounded-grid PA design with
the high efficiency of a tetrode. The result is a state-of-
the-art FM transmitter line with world-class performance.

"T" Series with the grounded-grid tetrode. Available only
from Armstrong at 20, 25 and 30kW power levels.

A\ ARMSTRONG

Total RF Systems Solutions
Marcellus, NY Tel 315-673-1269 Fax 315-673-9972
e-mail:sales@armstrongtx.com

ONOH1SWNWHY

Circle (148) on Free Info Card or go to www.beracic.com
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31 Products
Digital broadcast maxi- i
mizer .
TC Electronic i
P DBMAX 2.60: The Soft-
ware Upgrade is availabe for both DBMax Transmission and DBMax
and functions for Webcast and DTV; spectral stereo enhanc-
er; improved wide range AGC, distortion cancelling applied
to final limiter; more soft clip functions for added loudness;
improvement -of dynamic EQ and de-esser; input L/R
channel swap function; level set-ups can be stored to
PCMCIA card; user lock can be maintained dusing power
down; optional auto-load of all settings on power up; and
more remote control functions via RS485/RS422. Maximum
efficiency is five-band compression.

805-373-1828; faz 805-379-2648

wwe tcelectronic.com; info @tcelectronic.com
Circle (257) on Free Info Card cr go to www.beradio.com

Audio logging system
RCS

Tracker: This audio logging system can record up to 8
stations while simultaneously playing back audio. RCS
Tracker operates as a self-contained unit. A single off-the-
shelf brand name computer stores and plays back all audio
from standard multiple-channel audio cards that are sup-
ported worldwide. The user selects the audio fidelity
desired, and RCS Tracker shows the user the impact of those
choices on hard drive resources. The Tracker allows audio
to be recorded from a telephone, radio, TV or microphone,
and played back from the computer or over a network, over
the telephone or over the internet. Audio stored in RCS
Tracker can be retrieved and monitored at any time, from
a variety of locarions, without disrupting the ongoing

Logging process.
914-428-4600; fax 914-428-5922
www.rcsworks.com; info@rcsworks.com
Circle (250) on Free Info Card or go to www.beradio.eom

‘Is “Processor Delay
driving your DJ =

Film/post New features include: more presets

Q,(\.. =2/
Use MoniSwitch to eliminate it!
MoniSwitch is a special audio switcher that auto-
matically switches the DJ’'s headphones from "air” to
"local" when the mic is on. Those weird echoes and
flanging effects are gone!

Quick and easy installation..
works with any console’s

Mic Tally output.

detahd info: y

eng.com
6.355.3656

MoniSwitch is IN STOCK ats . Www,
Henry Engineering dea : Tel:
3 - .

* Front Panel Display

e Site-to-Site Control

® 16 - 64 Channels

e Studio Control with Flexible
Communications

* 85 Sifes
® 8 - 256 Channels / Site

Burk is proud to add the
GSC3000 & VRC2500 to
our product line, giving
you more choices with our
continued high level of
support.

e Built-in Macros

e Single Site Solution
e 16 Channels
* Built-ir Macros

TECHNDLOGY

Phane: 1-800-255-8090
Email: sales@burk.com
www.burk.com

Circle (150) on Free Info Card or go to www.beradio.com

www.beradio.com
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LT3 Products

Electronic display accessories
APW Enclosures

<« RackMaxSM: This
product comes in mul-
tiple models from slide-

‘ out monitor drawers (0
slide-out monitors with

# | keyboard and mouse,

H J and from flat monitor
3 panels to hinged mon-

itor with keyboard and mouse units. The RackMax product offering helps
solve the problem of rack mount space used 10 monilor equipment and
information within an enclosure or relay rack. All RackMax units thar include
a monitor include a 15 inch LCD/TFT monitor with minimum capability of
SVGA. One of the RackMax units features a mulii-signal monitor capable of
processing and monitoring four simultaneous signals from SVGA to S-Video
to Television signal. All RackMax units are designed for ease of installation
and include all the necessary mounting hardware to mount into many

standard enclosures and open-frame relay racks.
800-628-5858; fax 661-775-2657; www.apw-enclosureproducts.com
Circle (252) on Free Info Card or go to www.beradio.com

Digital audio switcher

Broadcast Tools

DAS 12.4: A wwelve inpur, four output AES/EBU digital audio switcher. Each
of the twelve inputs may be switched 10 any or all of the four outputs. Multiple
inputs cannot be mixed to the same output. Single inputs may be switched
to individual outputs. The DAS 12.4 conforms to AES 3. All input and output
connections are via removable screw terminals. The DAS 12.4 is controlled
by means of {ront panel switches with LED indicators and may be optionally
controlled with contact closures from the rear panel 37-pin male D-sub
connector and/or the multidrop RS-232 and/or RS485 serial port. The DAS
12.4’s remote control inputs may also be configured to provide serial status

1o a hard disk computer system.
877-250-5575; fax 360-854-9479; www.broadcasttools.com;bti@broadcasttools.com
Circle (258) on Free Info Card or go to www.beradio.com

HH r

The RF People

Silicon Valley
OWER

AMPLIFIERS

Our growing product line.

SATISFACTION GUARANTEED .

850 waits
1.200 watts

==

1000 watis
150 watts

150 waus 600 watts

300 watis

Phone:- (408) 986 9700
Fax:- (408) 986 1438

Circle (151) on Free Info Card or go to www.beradio.com
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e-mail:- sales;’a svpa.co
websile Www.svp

Audio switcher

Henry Engineering

V¥V MoniSwitch: Digital audio pro-
cessors often introduce time delav
into a radio station’s transmitted sig-
nal, which creates a distracting echo
to the D] monitoring the station
using headphones. MoniSwitch is a
specialized audio switcher that auio-

MoniSwitch..

- = 0 G B -
“‘.Aﬁ = O

gz

matically switches the DJ's head-
phones from air to local when his
mic is on, so that the DJ doesn’t hear
the delay artifacts caused by the
station’s digital audio processor. The
bizarre echoes and flanging effects
disapper, because he hears himself
pre-processor when the mric is on.
At all other times, the off-ait signal is
monitored as usual. MoniSwitch is
easy to install and works with all
audio sources. Individual gain
adjustments allow matching the air

and local audio levels.
626-355-3656; fax 626-355-0077
www.henryeng.com;info@henryeng.com
Circle (255) on Free Info Card
or go to www.beradio.com

3.000 watts

) - [} F |
TR
L HETTTE

1.500 watis
2,000 wans

(==Y .

o

www.beradio.com



AES/EBU DIGITAL AUDIO
DISTRIBUTION AMPLIFIERS

DDA106-XLR(1X6)*DDA112-BNC(1X12)

- BROADCAST ENGINEERING

REMEMBER THE

UNIPOLE ANTENNA?

=

DDA112-XLR (1X12)«DDA124-BNC (1X24) WE STILL MAKE IT
DDA206-XLR (Dual 1X6)* DDA212-BNC (Dual 1X12) WITH THE SAME
DXA112-XLR (1x12)« DXA124-BNC (1x24)

i HIGH QUALITY
ol MATERIALS AND
WORKMANSHIP.
IT FEATURES...

* BroaDp BanpowiptH
for better sound.

* GROUNDED ANTENNA
for lighting & static electricity,

Longlev-Rice over 3-1) Terrain

\ in VHF & UHF antenna fines preparing FCC applications & plotting

Professional software packages for

ELIMINATES ISOCOUFLERS

+"BesT AnTential FOR coverage. For Windows & NT

*Accepts sample rates from 27 to 96kHz DiRecTiONAL ARRAYS.
*Transformer balanced inputs ¢ Create "real-world” coverage maps
'DgFa tfeg:OQk'ngt angl fegentelra“tQ" Acso & interterence studies with Longley-
sAdjustable input cable equalization i -
'Log)p-thru inp[:ns w/swit(?hable terminations DETUNING SYSTEMS For Rice T[REM’ PTP. FCC &.olhel
«Sample rate, Status and Error indicators ANYTHINGITHET/DISTORTS'Y QIR M models using polygon map features.
*Up to 12 XLR or 24 BNC outputs COVERAGE PATTERN: TOWERS, s Search for AM. FM. TV. DTV. &
ROWER,EINES, TANKS SR ARTRVETA LPTV channels with graphics oriented
’ STRUCTURE. - and FCC ditabs
AUDIO ] [] programs and F( aal ‘ISCS‘;
R ) 1 . - 1 -
TECHNOLOGIES A oo TR | { ST =P sng e

INCORPORATED second terrain datebases...and more

Dedicated tosound engineenng ‘n __Ot t l td’ O f t

ATI-328W Mapie Aventie * Horshan, PA 19044 prst u?xmmmmﬁlwﬂ
30T 915 a Plata Hwy Broadcast Communications Software
m())%;:07 'l:‘tlu)zw Farmington, NM 87401 and Englncering Consulting
Fax: 215-443-0394 —— -
hitp: wwwauguvs.com —
Free Brochurc Availabie Upon Reguest phone 505-327-5646 fax 505-325-1142 800-743-3684 « www.v-soft.com
Circle (152) on Free Info Card Circle (153) on Free Info Card Circle (154) on Free Info Card
or go to www.beradio.com. or go to www.beradio.com. orgoto www.beradio.com.

Attendanie is FREE!

ion

A.R.M.A.

ARMA Expo - Boston
is here!

November 15 & 16, 2001 Delivered
Boston, Massachusetts and
Boston Marriott Burlington | installed

| b Y

IE t“nnln Gv 32 Pennsylvania Avenue,

Malvern, PA 19355

Radio Manufacturers Associat

Call 610-640-1229
today for details.

Or register online at:

merican

A

www.armagroup.org

Circie (155) on Free Info Card or go to www.beradio.com.
www.beradio.com October2001  BE Radio 63
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NEED SATELLITE TIME?

ARE YOU CURRENTLY PAYING
TOO MUCH?
We have a number of slots available on
GE Americom GE-S satellite (79° West).
Aoccesstoothier GE satellites also ivailable.
Ifyou use Radyne-Comstream uplink equipment for
your network, here is what we can do for you!

64 kbps QPSK 1/2 FEC *  $850.00
(10 kKHz mono)

128 kbps QPSK 1/2 FEC * $1,250.00
(20 kHz sterco channel or dual mono)

192 kbps QPSK 1/2 FEC *$1,850.00

(20 kHz sterco channel or dual mono)
* per month/S year lease/Ku band only

30 state coverage. Tvpical receive EbNo 10-12 using | M Dish.
We can also provide dual llumination while vou make the transition!

River Communications, Inc.
211 River Road
Walden, NY 12586

J = 800-OKRADIO
E 800-657-2346

RIVER O sales@riverc.com

Circle (157) on Free Info Card or go to www.beradio.com.

NICATIONS

D#@ oxn.» va
oy
Petra - Just Reach Ot
']

el o
Prorce-Jonahas - A Sings 3
50 Ot Send (Rs00 ES

~
——

Of The Grey - Stay Close ot o
& "

™

4
aans

i
F * Plays mp3. wav and many other poput sude formats 8
Plays many video formats.

E'Amxm(m)mahmm EasytoUse E
8% Schodde 500 1 Linen ' Free Support . N
T'Oﬂ#yRuqumsOm&mM(anyM " 2 -
U- Plays Live Sataitte Feeds Upmmnnmg in minutes

* Ful Blown Automation or Live Assist
R’ wnmmm;ﬁ:mn; * Many features, il training roquited
E: Sience Detection for on-air securty \
S L Download Free Demo

http://www.raduga.net
Or call for more infol
513-887-0714

Mammbmmmrmow [ 0

Radugahi

’iadno taton Automation Software W&

Circle (158) on Free Info Card or go to www.beradio.com.

Buy simplicity,
reliability and service.

EAS

Price $1750.00

Equipment in-stock
for immediate delivery.

Phone 740-393-3150

Now available
with
optional DTMF
control
via a phone linc.

)ECODER:
INCODER: Recd‘:

* 3 two-wav RS inputs oulputs for computer, remote
signboard & character generator

* 6 audio mputs on standard models. All audio inputs & outputs are

transformer isolated from encoder-decoder board

* Automatic interruption of program audio for unattended operation *

* 4 Iine 40 character LCD displav with LED backlighting

* 20 key Kevpad to program unit, set modulation level. set input levels

* Now available with optional built in character generator which
can crawl alert messages and station ID on the hour

Web Site: www.gorman-redlich.com

GORMAN-REDLICH MFG. CO.
257 W. Union St. Athens, Ohio 43701

FAX 740-592-3898

RMAN REDLICH MFG CO ATHENS. OHIC

LN L]

PR[NYER NOT CONNECTED®. 5

b

ENCODER DECODER FCC ID MVZEASY

+ Will handshake with automation equipment

+ 2 vear warrant

* 2 minutes of digital audio storage

* 25 pin parallel printer port for external printer

52 terminals on the rear to interface with other

cquipment by removable plugs

+ BNC nitting with 600 OITM balanced audio cut

for sccond transnutter

E-mail: jimg@gorman-redlich.com

®Also available: weather radios, antennas for weather radios, crvstal controlled synthesized

FM digitally tuned radios, remote signboards, cables for interconnection, Character generators.

Circle (159) on Free Info Card or go to www.beradio.com.
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FM BROADCAST ANTENNA

FMR Series

¢ Circular polarization
e Series fed element
¢ [nternal feed

e Brass/Copper
construction

¢ Excellent
bandwidth

PROPAGATION SYSTEMS, INC.
719 Pensacola Road
Ebensburg, PA 15931 USA
814-472-5540 « FAX 814-472-5676
E-mail: sales @psibroadcast.com
Web site: psibroadcast.com

FM Channel Study
Software for your PC

® dDetnciive 4 V-003 - o Diagisy - C-VProgram “Sov\diDutnctins FiehADumo Tems Job imi) [ alx]

R Actual

) screen
shot of

s fDetective’s
& display

g showing
an open
channel

auunnTy

454 b @ | 245 J & 100 28 W Sca

» rfDetective-Pro uses FCC data that you can download for free!
> Free job viewer can be downloaded from rfDetective.com

» rfDetective is incredibly powerful and packed with
features, yet is intuitive and easy for everyone to use.

» Find out why you should be using rfDetective products!
Call us or visit us on the web at http://www.rfdetective.com/

rfénglineers.com

(352) 336-7223 / fax 367-1725

Circle (160) on Free Info Card or go to www.beradio.com.

Circle (161) on Free Info Card or go to www.beradio.com.

When you require the ultimate in accurate timing

e

HEN you require the best, most

accurate in precision timing look only

to ESE. Designed for "Precision
Timing", ESE Master Clocks &
Accessories have been the industry standard for
over three decades.
Whether using GPS, WWYV, Modem, Crystal or line

2244 g

frequency accuracy — all ESE Master Clocks can
drive digital or analog slave clocks. as well as
interface with video and/or computer based systems.

142 Sierra Street

El Segundo. CA 90245 USA
Phone: (310) 322-2136

Fax: 310.322.8127

www.ese-web.com

Circle (162) on Free Info Card or go to www.beradio.com.
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The DTMF-16 TouchTone® Decoder

DTMF-16 shown with optional rack mount. Dual mount also available

Decode Network Tones & More

The DTMF-16 is perfect for interfacing networks to your
automation, controlling remote satellite receivers,
repeaters and more. Connect it to an audio source and
its 16 outputs will operate whenever there's a tone.
With a list price of only $219, the compact & rugged
DTMF-16 can be put almost anywhere to provide the
remote controls that you need. For dial-up use, check
out our DR-10 remote control. If you need more info,
contact us or your favorite broadcast supplier.

» Decodesall 16 DTMFtones.  »LED indicators for power &
DTMF detection.

> Bridging input & hi current
opto-isolated outputs. »Momentary or Interlocked
Latching output modes.

» Two tone decoder & anti-
falsing filter improve

reliability & versatility.

Bl

TouchTone is a registered trademark of ATST.

> Silencer option removes all
DTMF tones from its
adjustable, balanced output.

CircuitWerkes

3716 SW 34 Place
Gainesville, Florida 32607
(352§ 335-6555/ Fax 380-0230
http:/lwww.circuitwerkes.com

Circle (163) on Free Info Card or go to www.beradio.com.

Transcom Corporation
— AM & FM Transmitters

Visit our new internet site at www.fmamtv.com
Send your email request to: transcom @tmamtv.com

Fine Used AM & FM Transmitters. Authorized Representatives for all
major equipment manulacturers. Let us send vou a customized quote!

300\ FM 1988 |{ams FA{ 300K Solid State - Sgl Phase
lllzw 28! 1921 :ams FN IK - Single Phase
| F\I 1968 Harns FA{ IH
7)) 2 5SKW FAI 1984 Harnis FM 2 5K Single Phase
| ¥ 2 5KWwW ™M 1980 Harnis FN{ 2 5K Single Phase
7] 2 SKwW FM 1979 Harnis FM 2 5K Single Phase
2 V.4 E 25KW M 1976 Collins 831D Single Phase
2 4K\W FA 1995 QEI Quantum
€3 é H 3 8KW F\ 1994 Continental 814J - Solid State
m  SK\ M
Ll 5 3K M 15
KW
10KW  FN 1974 Hamns FMIOH/K
25KW N 1980 CSIT-25-F
2SKW_ FM_ 1982 Hams FA 25K
EXCITERS
onunental 802B -+ Harnis MX-15
50 - BEFX
[/ )] —
)
z SKW AN 1996 8 Harris "G
2 =) . £ MIWVSA
2 [ 19 AM 1989 Nautel ANPFET Solid State
< 10KW AM 1986 Harnis MWVI0B
B= SOKW  AM 1978 Continental 317C-1
= SOKW {1982 Hams MW.50B
. Potomac Ins AAS] Audio Anyl (new
-1. SC
Y- Moslev TRC-15 Remote w/Hallikainen
) = Moslev TRC I5-A Remove Control
N = Deltad port SW I 5/8 mot. #6730E
ma( O SCA Generator (MX-15 NModule
E ATI Line Amplifier
€3] Optimod 8100A (card 3 thru 9

Dummy load. 5§ KW water cooled
Dummy Load 2.5 K\V a

P.O. Box 26744, Elkins Park, PA 19027
800-441-8454 (215-938-7304) Fax 215-938-7361

Circle (164) on Free Info Card or go to www,beradio.com.

Switcher ¥R

Designed by broadcast engineers for brozadcaslers, our audio and digital audio switchers offer excellent
sonic quality. removable I/O connections, contact ciosures, serial remote control capabilities and
flexible mounting accessories.

SS 1244
Active crosspoint switcher/router with 12
stereo inputs and 4 stereo outputs.

$58.2
Active crosspoint switcher with 8 stereo inputs,
2 stereo plus 2 mono outputs.

e
— S

ACS 4.1
Active crosspoint switcher with 4 balanced
unbalanced stereo inputs and one stereo
output with Visual Audio Level Control.

a ..

LR L L

8X2
Active crosspoint switcher with 8 stereo inputs,
2 stereo and 2 mono outputs

Internet: www.broadcastiools.com = E-mail: bti@broadcasttools.com

10X1
Passive switcher/router with 10 stereo inputs
and one stereo output or vice-versa.

8x1 DAS
Routes any one of eight AES/EBU digital
inputs to 3 common outputs.

6X1
Passive switcher/router with 6 stereo inputs
and one stereo output, or vice-versa.

‘ -

SM-6
Stereo mixer with 6 stereo inputs, a stereo
output and front panel on/off switches.

Check out our web site for product information, list pricing and a list of distributors!

Voice: 360 . 854 . 9559
Fax: 360 . 854 . 9479

3X2
Active crosspoint switcher with 3 stereo
inputs and 2 stereo outputs.

SS 31
Passive switcher/router with 3 stereo inputs
and one stereo output or vice-versa.

SS 2.1/BNC
Passive switcher/router with 2 composite
audio, video, or AES/EBU inputs to 2
composite audio, video, or AES/EBU
outputs, or vice-versa.

SS 2.1/TERM
Passive switcher/router with 2 stereo inputs
to one stereo output or vice-versa.

BROADCAST

t 0 0 L s|

innovative Problem Solving Tools For Broadcast

inc.
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PROFESSIONAL SERVICES

4006
22 BELTUNE RECORDING AND BROADCAST FACILTY DESIGN

SumEle0
_’ ADDISON ARCHITECTURE /INTERIORS FOR ACOUSTICAL SPACES
TEXAS
e 501 ROOMACOUSTICS AND SOUND ISOLATION
SRS © NOISE AND VIBRATION (ONTROL
www rbdg com

RUSs BERGER DEsSIGN GrROuUP

Applied Wireless, Inc

’ A ! |‘ ... providing options.

PO Box 926
- 4 New Market, MD 21774
it R tel.:  301.865.1011
AppledWireless ., 1, sc; 2
Kevin McNamara email: kevinmc@appliedvarelessire.com
President & CEQ www.appliedwireiessinc.com

Structural Analysis
oy
Lind

STRUCTURAL

ANALYSIS

Electronics Research, Inc.
7777 Gardner Road
Chandler, IN 47610

(812) 925-6000
www.ERlinc.com

JOHN H. BATTISON P.E.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV

Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD *1
Loudonville, OH 44842
419-994-3849 FAX 419-994-5419

HELP WANTED

CHIEF ENGINEER: KBPS AM/
FM, Portland, OR. 3 yrs. exp.
req’d. Install, maintain, repair all
equipment. Salary $45,612-
| $50,580 DOE. Full benefits. Call
(503)916-3544 for job description
and application. KBPS is an equal
opportunity employer. J

Radio Maintenance

Technician
Voice of America has an open-
ing for a qualified maintenance
technician in its Washington,
D.C. headquarters. Skills require
experience in troubleshooting
and repair of digital and analog
radiobroadcastequipmentand
installation of on-air systems
andfacilities. Competitive sala-
ry and excellent benefits, Con-
tact Renee White @ (202)-619-
3752

B

®

www.beradio.com

D.L. MARKLEY
& Associates, Inc.
CONSULTING ENGINEERS
2104 West Moss Ave.
Peoria, lllinois 61604
{309)673-7511
FAX(309)673-8128
Member AFCCE

A M. Radio Station
For Sale or Lease.
So. Calif. Location.
Sale $1.8 Million/
Lease $20,000. mo
Broker Co-operation
Call Marc 949/975-0544

SPACEWISE

QUALITY STUDIO FURNITURE

STURDY CUSTOMIZED HIGH QUALITY
WOODSHOP BUILT LARGE SCALE
MODULAR SYSTEMS AND ACCESSORIES

800-775-3660 INFO@SPACEWISE.COM

WHY PAY MORE ELSEWHERE?

MISCELLANEOUS

www.mikeflags.com

CLASSIFIED

* Engineering

* Installation
. * Service

¢ Maintenance

Swager is your
worldwide turnkey
tower company.

Phone
1-800-968-5601
or Fax
1-800-882-3414

SWAGER

J
' * Communications, Inc.
<7 P.O. Box 656
501 East Swager Drive
Fremont, IN 46737 USA
Phone 1-800-968-5601 ¢ 219-495-2515
Fax 1-800-882-3414 * 219-495-4205
E-mail : sales@swager.com
Internet: www.swager.com

Circle (166) on Free Info Card
or go to www.beradio.com.

Froeland Producte, e,

Rebuilder of Quality Tubes Since 1940.

| \

¥
TSl by 5 't
(ogr O S

18006247626 =
waheckndnccom B

fmal. hecio- com@htlond-nc om
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The Last[:% 2

Let your light shine

By Skip Pizzi, contributing editor

he events of recent days have brought much
attention to the broadcast media, as is often the case
in periods of crisis, It is times like these when the
true value of broadcasting shows through, and the
routine, day-to-day priorities of the business fade in
importance. The nation huddles to stay

example, when many listeners want to hear the same
thing, broadcasting fills the need perfectly. When the
opposite is true (e, listeners each want something
different), online service excels.

The key 1o cultivating new services is properly multipur-
posing content and ex-

informed via news broadcasts, or to dis-
cuss issues on talk radio, and eventually o
escape and return to normal with sports

and entertainment programs.
Like most of American enterprise, our
industry is at its best in a crisis, and new
ideas are spawned as

Like most of American enterprise,
&Imslls“aﬁu lsld:'mmm ina
new arespawned

as Iuoadcastars

- more ways to provide service.

tending the broadcast
channel’s established
branding. Broadcasters
have already had some
experience with multi-
purposing in the con-
solidation process,

struggle to find

broadcasters struggle

to find more ways to provide service.
But unlike many U.S. businesses.
broadcasters are not suffering down-
urns in usage at present, nor do they
have to dramatically alter their offer-
ings to remain viable in a changed
world. Consumers simply want more
of the same from broadcast services.
For radio in particular, therefore, this
is a timely moment to explore exten-
sion of services that might properly
fulfill the current imperative,

More ways to help

Online services are the most obvious venue for these
extensions today, allowing broadcasters to provide audio
and non-audio (i.e.. text, photos and graphics) plus two-
way communication and personalization to the wired PC
environment. Wireless data is waiting in the wings as the
next act, providing an opportunity to feed lighter-weight
versions of such enhancements to portable devices. DAB
may offer similar opportunities in upcoming years, and
it is likely that other technologies not yet identified will
continue the trend in the long term.

Perhaps best of all, such growth comes without any
corresponding losses to the medium's core service and
competency: over-the-air broadcast audio. This means
that development of skills, services and revenues in the
new areas can occur incrementally and grow at a natural
and pragmatic pace, without undue risk or speculation.
It also allows broadcasters to identify the unique values
of many services and maximize their respective poten-
tials. Broadcast and online services are complementary in
this respect, as recent events have underscored. For
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where facilities, talent
and, in some cases, content have been shared among
colocated operations for multiple broadcast services. The
difference between that process and the broadcast/
online variant involves the divergent service profiles
between broadeast and online media, so the content
offered on each must be optimized in distinct ways.
Radio professionals across the industry are learning and
developing this expertise today, and audiences’ current
needs can help refine this process.

Optimizing design

I once atended the dedication ceremony for a newly
constructed house of worship and heard an apropos story
from one of the clergy who spoke at the event. He recalled
a similar opening event at another new facility, which its
congregants had anticipated greatly as they watched the
building’s construction progress over many months. They
had marveled particularly at the huge and beautiful win-
dows featured in the edifice’s design, but all were shocked
and dismayed when they at last entered the completed
structure and saw how small the windows' surfaces
appeared from the building’s interior. “How can the win-
dows be so big and beautiful on the outside, and yet so tiny
on the inside? Why are they designed like that? They hardly
let in any light at all,” the congregants complained. Their
prelate answered, “You misunderstand the purpose of
these windows. They are not intended to let in light, but
rather to allow the light generated within these walls to be
better shed upon the community outside.”

Broadcasters should design their services accordingly—
and not just with a single “window” to their communities,
but multiple ones. In this way they will maximize the
beneficial service they provide to the public, and reap
corresponding rewards. Q

www.beradio.com



Our Secret is Behind the Scenes!

PRODUCTION

-
|
] !

s

) — "'"'I":‘?‘-?; ON-AIR
$ p

D.C. it console

MASTER
CONTROL
‘ iz Integrated platform concept
£z Fiber optic networking
£ Any audio source, anywhere
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traditional analog and digitat facility ‘nstallations. savings, quality and performance...nobody even
Our secret is behind the scenes. Fibe- optic based, comes close. That's why the most sophisticated
the VADIS Platform integrates ali audio functions, and technclogically advanced facilities through-
combining operator tasks, reducing tne need for out the wor.d choose KLOTZ DIGITAL.
KLOTZ DIGITAL GERMANY  Phone:+49-89-45672-300 KLOTZ DIGITAL
KLOTZ DIGITAL FRANCE  Phone:+33-1-28874681 079 Peachtree Industrial Bivd.
Bidg. 340
KLOTZ GIGITAL ASIA Phone: +60-3-5193233 ;*:'='°551102;;92’62032;
one: +1- - -

KLOTZ DIGITAL AUSTRALIA Phone:+61-2-25186795 www.klotzdigital.com D I G I T A L

Circle (102) on Free Info Card or go to www.beradio.com.




VVhheat tonmne
DIGITAL AUDIO NETWORK ROUTER

* BI-DIRECTIONAL FIBEROPTIC OR CAT-5 INTERLOCATION CONNECTIVITY
* ALL DIGITAL DOMAIN AES SWITCHING

e ANALOG OR DIGITAL (AES SAMPLE RATE) INPUTS

« BOTH ANALOG AND AES DIGITAL OUTPUTS

« SERIAL CONTROL AND DISPLAY WITH WHEATSTONE CONSOLES

THE 2001 MAKES AUDIO NETWORKING PRACTICAL.
It's simple to install, easy to learn, and certain to reduce
system costs. Compact enough for small applications,
yet stackable for tremendous growth potential, it's de-
sign consists of 7“rackmount digital routing cages, each
capable of handling 512 simuﬁoneous audio channels
on its backplane.

Units can be stacked to suit particular card comple-
ments (analog or digital input and output cards or optical
network cards) but more significantly cages can be
separated by great distances and network their audio
through either%)idirectionol fiberoptic links or a single
CAJ-5 wire. ONE INTERCONNECT DOES IT ALL:
64 channels of simultaneous bidirectional digital audio,
infercage communication, X-Y controller commands plus
auxiliary RS-232 data streams. This single interconnect
between your studio and central rackroom can save
you tens i?/not hundreds of thousands of feet of wire in
a typical installation.

The 2001's graphic based setup software is intuitive

and easy to use, with all the authorization and securir?/
levels you could want. And of course we have a full

Wheotrtone Cormoration
L tel 252-638-7000/fax 252-635-4857 /sales @ wheatstone.com

f

complement of control panels and PC applications to
choose from—all designed for straightforward operation
and a rapid learning curve.

With 25 years of experience, Wheatstone has the

infrastructure in place to help you build your OWN
infrastructure. Contact us for answers.
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MIXED SIGNAL SWITCHING is easily accomplished with a choice of AES
digital or ANALOG 24-bit A>D input cards, and of course 24-bit digitol or
24-bit D>A ANALOG output cards, all of which con be serviced from the
front of the coge. All signols are routed entirely in the digitol domoin

whealstone
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