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This Is The Deal

Audioarts Engineering manufactures a complete
line of audio consoles for every size radio station and
market.

Like the brand new RD-12/20 series—the latest
in digital technology. Fully modular with three stereo
busses, analog and digital inputs and outputs and
hot-swappable modules.

Or the R-17: a modular design in a compact
mainframe with everything you demand in a broadcast
console: muting, tallies, machine control, rackmount
power supply—and more.

The R-5: |2 inputs with dual source channels,
exclusive Simple Phone™ telco interface, full function
tape remote and more—all in an affordable package.

R-60: The #| selling console in the U.S. Fully
modular for any combination of modules, superb audio
performance, LED illuminated switches, dual inputs on
each channel and a wealth of complete features
engineered by the Wheatstone design team.

From on-air to production, we have a console
to fit your needs with no compromise in quality
or performance.

And These Are The Deadlers

Broadcast Supply Worldwide
Tacoma, WA

Phone: 800-426-8434

Fax: 800-231-7055

Email: info@bswusa.com
Broadcasters General Store
Ocala, FL

Phone: 352-622-7700

Fax: 352-629-7000

Email: bgs@atlantic.net
S.C.M.S.

Pineville, NC

Phone: 800-438-6040

Fax: 704-889-4540

Email: sales@scmsinc. com

Crouse-Kimzey:

Colorado Springs, CO

Phone: 800-257-6233

Fax: 719-392-8379

Email: ledwards@proaudio.com
Lynn, IN

Phone: 877-223-2221

Fax: 765-874-2540

Email: bpike@proaudio.com
Annapolls, MD

Phone: 800-955-6800

Fax: 410-754-9999

Emall: kkaras@proaudio.com
Fort Worth, TX

Phone: 800-433-2105

Fax: 972-623-2800

Email: mbradford@proaudio.com

Tel: 252-638-7000 o Fax: 252-637-1285
E-mail: sales@wheatstone.com

RF Specialties:
Concord, CA

Phone: 888-737-7321
Fax: 925-687-999 |
Email: newbro@ix.necom.com
Santa Barbara, CA
Phone: 800-346-6434
Fax: 805-682-5170
Email: rfsca@aol.com
Valparaiso, FL

Phone: 800-476-8943
Fax: 850-729-2744
Email: rfofl@aol.com
Kearney, MO

Phone: 800-467-7373
Fax: 816-628-4508
Email: fmo@sky.net

AUDIOARTS ENGINEERING

A Division of Wheatstone Corporation

Southampton, PA

Phone: 888-260-9298

Fax: 215-322-4585

Email:
harrylarkin@compuserve.com
Pittsburgh, PA

Phone: 724-733-1994

Fax: 724-327-9336

Email: rfo@ub.net

Amarillo, TX

Phone: 888-839-7373

Fax: 806-373-8036

Email: rfstx@compuserve.com
Seattle, WA

Phone: 800-735-7051

Fax: 206-937-8544

Email: jerryhill@csi.com
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ENCO + Orban + Harris= DADPrro32
The Only Complete Digital Audio Delivery Solution
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ENCO and Orban have combined the best features and technology of their digital audio products, and
Harris now exclusively represents the new and improved DADPro32 Digital Audio Delivery System

DADrro32 offers all of the features and functionality demanded by today's progressive broadcast
facilities. Utilizing standard off the shelf non-proprietary hardware, network architecture, and operating
systems, DAD is the logical choice for both Automated and Live Assist On-Air operations, Production,
News, and Inventory Management. DAD supports Orban Sound Cube Technology, transparent links to
the Orban Audicy Multitrack Editing System, sharing of data with other software applications fos Wire
Capture & Editing, Scheduling & Billing, and the Internet, as well as interface to other professional
broadcast control and switching equipment. And DAD comes with free software upgrades for the first
year, permitting immediate access to all of the latest features supported by rapidly emerging technology
and evolving broadcast industry requirements p
next level solutions
Integrated LAN and WAN capabilities make DADrro32 the logical choice for groupwide, nationwide, or

worldwide sharing of Audio, remote VoiceTracking, News, Schedules, and other data WIRELESS

Call Harris today to discuss how the DADrro32 Digital Audio Delivery System will permit you to realize the BROADCAST

operational efficiencies and cost savings available with the latest technology.

COMMUNICATIONS
PRODUCTS

RRIS

1-800-622-0022 = www.harris.com/communications Communications
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Viewpoint

Agood plan

hen you were a child, you undoubtedly were
told the story about the boy who cried wolf.
The moral of this fable is that no one believes
a liar, even when he is telling the truth. I'm not here to
teach moral values, but the reasoning behind the lesson
is what is important: Sounding the alarm when no danger
is present only serves to reduce the importance of the
alarm’s intended effect. If EAS is used for situations other
than true emergencies, it too may need to learn this lesson.

Almost everyone will agree that our current alerting
system is much more effective than its predecessor, EBS,
and even EBS was more effective than
Conelrad. The greatest benefit of EAS
is that it can be coded for various types
of situations. Participating stations can
relay information to the public as quick-
ly as they are received.

A recent instance in Parsons, K§,
demonstrated the system’s success.
Inlate April, a tornado ripped through
this small town in the southeast cor-
ner of the state. The town suffered
heavy damage from the twister, but
there was no loss of life. A few
injuries were reported, but none were life-threatening. In
this town of more than 12,000 people, everyone sur-
vived. Local stations and the Kansas City FCC field office
credit EAS as being the key to the town’s survival.

The stations licensed to Parsons, KLKC-AM and KLKC-FM,
received information from the NWS and their local LP-1 and
LP-2 stations. The NWS alerts were immediately relayed.

We have a system in place that can effectively alert the
public of immediate danger. Weather-related emergen-
cies are an obvious application for this system. In the case
of a tornado, a few seconds can make a significant
difference in preventing casualties. Unfortunately, there
is no mandate on which situations must be relayed. For
Parsons, immediate relay of tornado watches and wamn-
ings saved lives.

Some local plans focus on local governments and agen-
cies. In most cases, this is a good idea. Unfortunately,
people define emergencies differently. One such exam-
ple is what has become known as Amber Alerts, a means
for informing the community of a crisis involving a missing
child. It was named after a missing child named Amber.

Some communities have discussed activating EAS for
these missing-child alerts. An event like a child abduction
is important and warrants immediate action, but sound-

BE Radio  May 2000

ing the alarm to elicit the community’s response may not
be the best way to alert the people. The problem lies in
how these messages are coded. There is not a suitable
code for a child abduction. Some government agencies
have proposed using civil-emergency codes. This is
where crying wolf will get you into trouble.

As it is sounded for more and more events, people’s
response to the alarm will wane. When you were in
elementary school and the fire alarm was triggered, you
shot out of your seat and lined up to go outside. 1 bet that,
when the fire alarm goes off in your office now, most
people look around to sec if it's even worth the trouble
of leaving the building.

The EAS is built around state and local plans to deter-
mine specific actions. Some plans are better than others.
If you do not like how your local EAS works, get involved
and change it.

The broadcasters of Parsons are to be commended for
their actions in alerting their community of the coming
danger, not only in getting the word out, but also in
building a solid operational plan that shows that EAS can
work and work well. !

oL, Sell.

Chriss Scherer, editor
chriss_scherer@intertec.com

'On the road

~ The American Radio Manufacturers Association
- (ARMA)will hold its next exposition on June 26 and 27

~in Baltimore. BE Radio editor Chriss Scherer will
moderate the Future Watch panel at the show. For
‘more information, g0 1o www. armagroup.com.
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Telco today

By Kirk Harnack

e only need to deal with the frustrations of the
phone company from time to time, but broad-
cast equipment must interface with Ma Bell
every day. This month, we'll examine some of the
equipment we connect to those balanced copper wires.
In general, telco-connected equipment is categorized
into one of three groups, depending on its function.
Telephone hybrids are used in an on-air or studio setting
to converse with phone-in callers and remote guests.
Remote mixers and codecs are used to
send audio back to a broadcast studio.
Fixed codecs are intended for
studio-only use. They often
feature the highest lev-
el of audio quality
as well as offer-
ing ancillary
functions.

Remote mixers
and codecs
Many remote broad-
casts and news reports
are still linked to the main
studio using analog audio over
regular telephone lines, or POTS
(plain old telephone service). These
mixers are usually equipped with one
to four audio inputs, headphone outputs, a telephone dial
pad and a telephone line connection. Battery operation is
typically available. The remote talent’s headphones are
fed a mix of outgoing audio and return audio from the
station for cueing and interruptible foldback (IFB).

Several equipment manufacturers have offerings in this
field. JK Audio manufactures compact remote mixers;
Zercom and Comrex offer larger, tabletop models. The
Comrex Buddy mixer offers selectable frequency exten-
sion to add more bass response to phone lines when used
with a complementary unit at the studio.

Gentner and JK Audio manufacture handset-based
audio interfaces. These work by connecting to any
existing telephone’s handset cord. They are therefore
useful when a business phone system prevents direct
access to a central office (CO) line.

Analog interfaces for cellular phones are also popular.
These are cell-phone specific, since they can only be
used with the model of cell phone for which they are
intended. Such interfaces offer extreme portability while

JKAudio unitare as-
sets at remotes. Some
have direct POTS inter-
faces, like the one shown.
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the talent sports a “real” microphone and headsets
connected to the cell phone’s audio circuitry. This
approach is much more professional than talking into a
flip phone or handing a cell phone around at a remote.

Audio coding algorithms are making possible the trans-
mission of higher-quality audio over limited-bandwidth
connections. AETA, Comrex, Musicam, AEQ, Marti, TieLine
and other manufacturers offer remote mixers with inter-
faces for both POTS and ISDN phone lines. Telos, Comrex
and Musicam make ISDN-only remote systems for studio-
quality audio from remote locations where ISDN is avail-
able. Further, Comrrex is developing a portable codec with
an upgrade path to allow it to operate with GSM-based
wireless phones. Such wireless-based codecs will become
commonplace in the years to come, as cellular technology
adapts to pass higher data rates.

When using a POTS connection, these mixer/codecs
communicate with a codec at the studio using modems
not unlike those found in PCs. Audio at the remote site
is digitized and coded using the G.722 algorithm. It is
then “uploaded” to the studio, where a companion
codec deciphers the bit stream back to analog audio.
Though decidedly better than analog phone quality,
G.722 is considered to be a voice-quality algorithm. It
is the most common algorithm used in POTS codecs.
Comrex offers an improved, proprietary Vector algo-
rithm that claims improved frequency response com-
pared with G.722 over POTS lines.

With any POTS codec, it is imperative that the data
connection be as fast and reliable as possible. If 2 POTS
line is noisy or bandwidth-restricted, a traditional analog
phone call may sound as good as, and offer more stable
audio than, a POTS-codec connection. A good-quality
phone line is imperative to allow the higher, stable
connect speeds required for error-free audio. Unlike an
Internet connection, POTS codecs don’t have time to
resend failed data packets; they have to have good data
in nearly every packet received.

Codecs offering ISDN connectivity tend to be robust
and give users a variety of audio coding algorithms from
which to select. ISDN availability is now widespread,
although the installation and monthly cost still varies
enormously from one locale to another. For remote
broadcasts where ISDN is available, the audio quality is
superb and connections are dependable.

Almost all ISDN codecs offer G.722 audio coding. Other
common algorithms include MPEG Layer 1I, improved
Layer Il implementations, MPEG Layer Il and APT-X.

www.beradio.com
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Mic preamp

Routing matrix

Digital 1/0 interfaces
Fibreoptic network
On-air codec management
Automatic gain control
Compressor/limiter/gate
Digital mixing console
EQ (graphic/parametric)
Time switching

Level meter
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Delay

KLOTZ DIGITAL - THE ARCHITECT OF
THE OPEN AUDIO-MEDIA PLATFORM
FOR INTERACTIVE BROADCASTING,
PRODUCTION AND PUBLIC-ADDRESS.

THIS PLATFORM COMPLETES THE LINK
TO NEW MARKETS AND INNOVATIVE
COMMUNICATION SERVICES.

OUR EXPERIENCE FOR YOUR SUCCESS
Eliminate wiring

@ reduce installation cost

@ save instollation time

@ earlier to production & on-air

Share resources and equipment
® reduce capital investment

@ cut operating costs

@ greater efficiency

@ powerful Hexibility

Unlimited functionality

@ integrate all audio functions

@ combine operator tasks

KLOTZ DIGITAL AMERICA
KLOTZ DIGITAL FRANCE
KLOTZ DIGITAL ASIA

Phone:+1-678-966-9900
Phone:+33-1-48874681
Phone:+60-3-5193233
KLOTZ DIGITAL AUSTRALIA Phone:+61-2-95187430

KLOTZ DIGITAL AG H

EADQUARTERS
Hans-Stiessberger-Str. 2A % m

D-85540 Hoar/Munich

Phone: +49-89-462338-0
e-mail:info@klotz-digital.de
www.klotzdigital.com
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Although most units intended for sports or live remote
broadcasts are monaural, the Telos Zephyr Express fea-
tures stereo line-level mixing and switchable stereo en-
coding. Some codec configurations use just one of an ISDN
line’s B channels while others can use, or indeed require,
both channels. Properly set up, it is even possible to send

because of its lower coding delay.

Several portable ISDN codecs have rackmounted sib-
lings. Intended for studio or permanent installations
these codecs often incorporate larger displays, more
buttons, and more metering and diagnostic functions.
Most studio models are stereo, although the coding

high-quality mono audio to two diverse studios.

scheme and ISDN utilization will determine whether
stereo or mono audio is sent and received.

Telephone hybrids

The most ubiquitous of telephone devices in broadcast-
ing is the hybrid. Charged with converting two-wire
circuits into four-wire circuits (separating send and re-
ceive audio), telephone hybrids have evolved from
simple multi-wound transformers 1o DSP-based digital
audio processors. The latest digital hybrids can even use
ISDN lines for near-perfect operation.

Analog hybrids are still popular, especially where cost
is an important factor. They work best when the actual
tip and ring wires from the telephone line are brought
into the unit. This requirement makes it difficult to share
on-air lines with other office telephone systems. A
number of broadcasters are still using 1A2 key telephone
systems to act as line selectors for their hybrids.

At least three manufacturers, Gentner, Innovative Devic-
es and Telos, produce hardware designed to conveniently
connect and conference phone lines to their hybrids. The
Gentner TeleSwitch Call Director can be used with any

ISDN telephone systems and hybrids like the Telos 2101 provide improved
audio response.

Many broadcasters use MPEG Layer 11 or Layer 111 for
their high-quality live remote audio. Return audio,
cueing and IFB are sent back using G.722 encoding

Prophet Systems Innovations,
proud to be the partner.of choice for,

Sirius Satellite Radio.

1 Sirius Satellite Radio is nearing completion of a revolutionary digital &
€

1“]; satellite radio system that will broadcast up to 100 channels of

SIRIUS

programming, including 50 channels of commercial-free music, to
subscribing motorists throughout the continental United States. The
Sirius Satellite Radio system is one of the largest completely digital
audio storage systems in the world. The system’s massive digital storage capacity
of 3.5 TB (terabytes) utilizes HP’s fiber channel technology, Xeon CPU’s, high-speed
SCS| drive arrays and more than 160 Pentium I 450 industrial rackmount
workstations. The architecture provides for complete fault tolerance and high
performance response. The system uses a unique four play, one record card with
synchronization to interface with a digital 512x512 AES router. There are no analog
signals in the NexGen Digital system, either audio or contact closures. All audio is
AES digital and all contacts are embedded in the AES stream using AES3-18
specifications.

* MASSIVE 3.5 TB digital storage capacity
* NO analog signals
* ALL audio is AES digital

NeXGen * OVER 160 Pentium {1 450 industrial workstations
ERER-EHpFgF
Broadcast

877/774-1010

www.prophetsys.com

PROPHET SYSTEMS
Innovations
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hybrid, while the Gentner TS612 and
the Telos 1X6 feature hybrids already
built in. These units act as miniature
phone systems, allowing call manage-
ment and direction.

For nearly a decade, digital tele-
phone hybrids have brought on-air
phone calls to a more useful level of
quality and consistency. Upon each
call’s initial connection, a digital hy-
brid sends a short noise burst in the
caller's direction. The returning au-
dio is quickly analyzed to determine

the impedance, phase shift, frequen-
cy response and other characteristics
of the talk path all the way back to
the caller's handset.
Digital Signal Process-
ing (DSP) then adjusts
several hybrid charac-
teristics 10 maximize
the audio quality.
One critical parameter of hybrid
performance — analog or digital — is
trans-bybrid loss. This term describes
the amount of attenuation between

We don’t have to
care; we're the
phone company.
- Lilly Tomlin

v~ Jleld reporting the way it's supposed to work.
' J Introducing the all new Scoop Reporter IT
«—a Portable CODEC from AETA Audio. This
rugged unit combines POTS and ISDN facilities with
an integrated three-channel mixer and internal battery supply.
Featuring 99 user programmable presets, the Scoop Reporter IT
will handle two microphones and one line level input. A
24920 balanced XLR output can be used for studio producer
| B82S FB and Mix-Minus feeds from studio, or to feed the
P 2% 2] local PA. The Scoop Reporter II will operate on voltages
from 85 to 240 volts at 47 to 440Hz. When AC is not
available or fails, the unit will run on standard “D” cell alkaline

s batteries. The intuitive interface is so easy to use, your talent will

be able to run a remote broadcast with no techni-
cal assistance. And with our 24-hour technical
support, you'll never miss another field report.
The Scoop Reporter Is the all-in-one box that will
get the scoop anywhere, anytime.

Available through most broadcast
equipment suppliers

AETA AUDIO CORPORATION
75 Fleetwood Dr, Suite 200~Rocka ay, New Jersey 07866

Phone: (973) 659-0855 + Pax: (8
www.aetausa.com

659-9585

All-in-one-box with “D”
cell backup

Supports G.711, G.722,
1SO/MPEG Layer II,
ADPCM and J.82

ISDN or POTS
Three-channel mixer
PC programmable

Send and receive 20kHz
audio at 128kbs with
ISDN

Send and receive
7.5kHz audio with
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the send port and the caller port.
More trans-hybrid loss is better, as it
reduces hollow or distorted audio
when the announcer
is talking to the caller.
DSP-based hybrids can
maximize trans-hybrid
loss upon initial con-
nection and continually
adjust to maintain best performance
during the conversation. Digital hy-
brids can also perform sophisticated
processing to improve the intelligi-
bility of the caller and the announcer
as heard by the caller.

ISDN

The most recent innovation in get-
ting callers on the air is the ISDN
telephone hybrid. Many engineers
do not realize that ISDN lines can
carry regular telephone conversa-
tions and can be dialed — incoming
or ouigoing — just like POTS lines.

An ISDN hybrid has numerous ben-
efits for obtaining the highest-possi-
ble caller quality. Moreover, with ISDN
send and receive audio is inherently
separated. No two-wire to four-wire
conversion is required at the studio.
Thus, trans-hybrid loss is greatly im-
proved and caller and talent volumes
can be set higher. ISDN lines also
render much faster call setup and
completion. And, since the last-mile
connection to the studio is all-digital,
any noise from an analog connection
is eliminated. Currently, Telos is offer-
ing ISDN hybrids and call directors.

Time to hang up

As with many technologies, the
quality of telephone hybrids is still
improving, while the cost of some
models is coming down. Stations can
afford telephone audio quality today
that was either too expensive or
unavailable a few years ago.

If you are still placing a microphone
over a speakerphone to put callers
on-air, perhaps it's time to go ahead
and get a hybrid. }

?ir_k Harnack, BE Radid’s consultant on
contract engineering, is president of
Harnack Enginering, Cleveland, MS.
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Engineers’ evolution

By Chriss Scherer, CSRE, editor

he radio engineer’s role is constantly changing. The

rampant wave of consolidation that began a few

years ago has resulted in some of the most notable
changes in our field. As with any profession, radio
engineers need to be aware of trends in the industry.
Radio itself is growing and evolving, mostly because of
influences outside of our industry. These changes affect
technical radio staff as well, but they may not necessitate
moving to another career.

When I began working on this article, I talked to several
radio engineers about the topic. Many gave the same
response: Consolidation has affected how stations handle
their technical staffs. Typically, station groups expect
fewer people to handle a higher workload (i.e., more
stations). The pendulum is swinging back from where
we were six or eight years ago, when stations moved to
contracting their technical support. Now, although they
are back to building engineering staffs, the current staffs
are smaller than they were before the move toward
contract labor began.

Coverage of
the situation
described
above is ex-
tensive. Pre-
sentations at
conventions
and articles in BE Radio have examined the situation at
length. The current state of radio broadcast engineering
has left smaller staffs with higher workloads. This trend,
coupled with low salaries (as compared with other
technical fields) has prompted many talented individuals
to leave radio for careers in wireless or Internet technol-
ogies. This exodus proves the point that workload has
become a serious point of contention in our industry.

From my observations, there are more job opportuni-
ties than there are engineers right now. A buyer’s market
benefits the buyer. You don't necessarily need to change
careers 10 move ahead; you may need only to change

your career path within your field. For technical staff to '

stay ahead of the race in the field of radio, they must shift
their focus to the latest technologies.

The best way to remain employed and competitive in
the workplace is to continue to improve and increase
your knowledge and skills. By broadening your profes-
sional skills, you not only make yourself more valuable
to your employer but to yourself as well.

There are individuals who feel they already have
enough knowledge and skill for what they do. Unfortu-
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nately, the world does not sit still. As technology and our
business evolve, so must the people involved.

Training or certification

Training is a means for gaining knowledge and developing
skills. Certification furthers training by providing a benchmark
of those skills and providing others with a means for
evaluating them. Either avenue offers opportunities to those
willing to muke the effort. Only you can determine which
method is best. Time, economics, personal desire and
incentive all are important factors.

Certification programs that relate to technical skills in radio
broadcast have existed for some time. The Society of
Broadcast Engineers (SBE) and the National Association of
Radio and Telecommunications (NARTE) offer certification
programs that are recognized throughout the industry.

Recently, more and more engineers have added com-
puter-oriented certification to their credentials. Novell
and Microsoft both offer certification on their systems. If
you work with a system using one of these company’s
technologies, manufacturer-specific certification is a plus.
This type of centification is not new in radio; many
transmitter manufacturers — and now automation sys-
tem manufacturers — offer some type of training course.

Most certification programs provide an abbreviation to
identify the certification holder. As you achieve various
types of certification, the entire alphabet can seemingly
follow your name. Those who have several levels to their
credit may need to choose which set of marks is most
applicable to which situation.

One way to see how the nature of radio engineering has
changed is to look at a new level of certification the SBE
offers. The Certified Broadcast Networking Technologist
program is a broad-based certification program that
covers the key components of the skill set without
focusing on a any manufacturer’s product. The program
began this year, and the first exams were administered at
the NAB 2000 convention,

I have heard some people say that their employers do not
support the idea of continuing education or certification,
There is a concem that the employee will take the new skills
and move on to a better position. If this is the case, you
should make the move yourself and find that better
position. Your new employer will likely support your
decision to enhance your skills or become certified. ,

Whenever possible, BE Radio includes any relevant certification
status in our author byline or credit. BE Radio authors are chosen
for their expertise, and each author’s certification provides an
easy means of displaying that expertise.

www.beradio.com
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Tweaking the DA

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

here comes a time in every engineer’s life when the

DA no longer seems to perform as well as it once did.

When this happens, several approaches may return
it to its original operating condition. These range from a
complete new proof, in extreme cases, 10 a few simple
changes or a short set of field-strength measurements.

Spotty reception

Sometimes complaints of poor reception are received in
what should be a major lobe. In these cases, look for new
tower construction, especially cell or wireless, around the
200-foot mark. Towers that are unapproved by the FCC
pop up quite frequently. Run a field-intensity radial or
two to check the situation. If nothing shows up and the
DA is fairly old, consider the possibility of an undiscov-
ered flaw in the original patiern.

Directional

and other outside influences.

16
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There have been cases in which an unfound radiation
reduction condition has occurred in a DA that was
perhaps originally caiculated every 10 degrees (perhaps
40 years ago) rather than every 1 degree using today’s
computer programs. It is possible that an unexpecied
pattern condition was produced and, because the azi-
muth did not fall on or near a required measured radial,
it was not found until now.

An easy way to check this is to run a transverse radial.
On a topographic map, locate the area of poor reception.
Lay down and measure a radial that acutely crosses two

May 2000

arrays can suffer framchanges in coverage due to aging components, local construction

or more of your required radials about 5 miles from the
transmitter. Make measurements every half mile or so. The
signal is bound to vary slightly, but it should give you an
idea of any signal pull-in in the area.

A simpler way to check is to run a 1-degree partern
calculation on a computer program. Sometimes older DAs
show some strange bulges and dips. However, actual
measurements will often turn up things that a calculation
does not.

Poor audio

Poor audio quality is more likely to occur in directional
stations than in nondirectional ones because, in general,
it is much easier to obtain a balanced antenna base
operating impedance in the former. Sometimes, too, the
DA antenna design lends itself to a high Q condition and
narrow bandwidth.

If it is impossible to obtain 100-
percent power at high frequencies or
excessive modulator current dumps
the transmitter, your problem may be
at the common point.

Run the transmitter into a good
50(}, zero-reactance dummy load. A
good result strongly points to a need
to readjust your common-point im-
pedance. The commission requires a
25kHz spread resistance (R) reac-
tance (X) measurement. This mea-
surement is usually plotted on graph
paper, and not too much attention is
paid to the slope of the X term when
the reactance value is zero and R =
50€) have been produced.

Many engineers shy away from Smith
charts. The Smith chart takes into ac-
count both terms in the common-point
impedance and displays their relationship in a clearly
defined representation of the antenna conditions. A Smith
chart showing a small U-shaped impedance plot that stays
within the 1.1:1 VSWR range is excellent. As the audio
quality begins to deteriorate, the plot often starts to go out
of the low VSWR circle. A lopsided patiem is a sign of a poor
impedance match, which results in loss of high frequencies
and high-end distortion. For a good collection of articles on
Smith charts, see hup://sss-mag.com/smith.htmnl.

Besides the common point, individual tower-base operat-
ing impedances should be checked and plotted in the same

7
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way. If the base impedances are reasonable but the
common point is terrible, consider redesigning your phasor.
Some of the older phasors may require replacement, or
at least redesign, of the common-point matching and
attention to the power-dividing network to improve
their operating conditions and the audio. Redesigning the
whole DA using modem computing methods to develop a
more eflicient anten-
na pattern and pa-
rameters may be
worthwhile.

Network design

Most engineers are
accustomed to seeing
a capacitor and in-
ductor in series in
network legs to ob-
tain the desired oper-
ating reactance when
negative reactance is
required. Figure 1
shows a typical TEE
network with a ca-
pacitor C in series
with a tapped coil L.
The coil’s inductive
reactance is used to cancel out enough of C's capacity to
produce the desired specific capacitance (negative reac-
tance) for the leg.

A better way to obtain the precise capacity is to use a
variable capacitor. A typical air-spaced variable capacitor
would not be suitable for obvious reasons (e.g., voltage
breakdown, subject to easy misadjustment, current capac-
ity). A vacuum or gas-filled capacitor that can be adjusted
to the exact value required is necessary. These are
expensive, but they are especially valuable in patterns

tighter control.

Figure 1. Replacing the variable inductor and capacitor
in the shunt leg with a gas-filled capacitor will allow

with tight nulls. Eliminating the inductance in the leg
sometimes produces better audio in particular cases.

The 10kHz test is practical and can be made using your
field-strength meter to obtain an approximation of the
system’s bandwidth. Sometimes this is easier than mea-
suring each tower. It is comparatively simple, but it is best
not to perform this test in the daytime. Not only will the
listeners object, but the PD will also
blow a fuse.

The test is made in two locations.
One is in the major lobe; the other
in a null (low-signal area). First,
take your field-intensity meter to a
electrically quiet location within
the major lobe around three-quar-
ters of a mile from the array. Mod-
ulate the transmitter at 10kHz at
50-percent modulation level. In
general, it is best to do this with
reduced power. Power level is not
too important, but if you are hav-
ing problems with overmodulation
or tripping on high frequencies, be
kind to your transmitter and don't
work it too hard with sustained
high frequencies.

It is best to mount the meter on
a tripod or some other secure mounting that will not
change as vou move the controls. Precisely tune your
meter to your frequency and, using the gain control,
set 100 percent on the meter. Let it sit for a few
moments to be sure it is stable.

Carefully retune the FIM to read your carrier plus
10kHz. Now read the meter. If your upper sideband is
correct, you should read 25 on the meter. Tune down
carefully to carrier minus 10kHz. If you read 25 on the
meter, you have symmetrical sidebands.

World Class FM 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

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

NOIWVHOdHOD 53 L LINSNVHL
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Next, take your meter to the null
location and repeat the measure-
ments. You may find a difference
here. If your sideband measure-
ments differ by more than a few
points, you have probably pinpoint-
ed your problem. Solving it will
take more space than we have
here. If you have access 10 a com-
puterized DA program, you may
be able to redefine your operating
parameters and impedances fairly
easily. If not, you may need to call
on your consulting engineer.

If an attempt is made to redesign
the antenna, it is important to

Redesigning the whole DA
using modern computing
methods to develop a more
efficient antenna pattern
and parameters may be
worthwhile.

remember (0 pay attention to the
ratio between the RSS and RMS.
This ratio is not precise, but is a
valuable measure of the stability
(Q) and bandwidth of a directional
antenna system. A high ratio is
usually an indication of potential
instability and the narrow band-
width that accompanies high Q in a
directional antenna.

Most of the bandwidth problems
encountered in DAs are found in
the antenna and transmission lines.
For a long time after DAs were
developed by the late Glen Gillette
in 1930, little attention was paid to
bandwidth problems. Prior to the
development of the NRSC RF mask
about 15 years ago, engineers be-
gan to find ways to broaden the
bandwidth of AM stations. Howev-
er, when very tight FCC limits were
imposed, interest seemed to die
out. The best we can hope for
today is a plot that is as flat possible
through the carrier and out
to *5kHz. 1

E-mail John at. batcom @bright.net.

For more information
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STA Terms

! These bus lengths may be exceeded in point-to-point and
# Use of the word “narrow” preceding SCSI, Ultra SCSI, or Ultra2 SCSI is optional.

SCGSI vs. EIDE

Kevin McNamara, CNE

n today’s multimedia-intense environment, having the
fastest processor is only part of the performance story
when configuring a PC. An improperly selected hard
drive will cause a PC with a high-perfformance CPU and
tons of RAM to work at speeds far below expectations.
The hard drive is a mechanical device and is still subject
to mechanical limitations. Fortunately, however, technol-
ogy has advanced to the point where hard-drive perfor-
mance is becoming less of an issue. The key is knowing

Max. Bus Lengths, Meters'

Bus Speed, Bus
Width,
Max. | Bits

ol e o

MB/Sec. Single- | LVD | HVD

Device

Su
S I W ——

engineered applications.

drives and even some high-performance printers can
attach to the SCSI bus. SCSI is supported and typically
used by all current computer-networking platforms.

In the last 10 years, the SCSI standard has undergone
significant changes, particularly with regard to through-
put. Interfaces can be used that support an 8-bit (narrow)
or 16-bit (wide) data bus, the most current version. Ultra
2 SCSI will provide data throughput of 20Mb/s on a
narrow bus or 40Mb/s on a wide bus as well as supporting
up to 16 connected devices. Look for new
versions of SCSI that increase data throughput
rates to 320Mb/s.

Auaching to a SCSI bus is fairly easy. Every
device is connected in a daisy chain. Internal
devices use a ribbon cable (or two) that have
several connectors attached. One side of the
cable is connected to a port on the SCSI controller
card, and any (or all) of the remaining connectors
attach to a device. External SCSI devices typically
use a shielded cable with molded 68-pin high-
density connectors (although there are other
— types). External SCSI devices have two ports, one
B [0 connect it to the previous port and one for the
next device. Each SCSI device has jumpers or a
small switch that permits you to assign a specific
bus ID. The ID must be different from others on

Max,

% LVD was not defined in the original SCSI standards for this speed. If all devices on
the bus support LVD, then 12-meters operation is possible at this speed. However, if
any device on the bus is singled-ended only, then the entire bus switches to single-
ended mode and the distances in the single-ended column apply.

* Single-ended is not defined for speeds beyond Ultra.

the particular SCSI channel. If you are configur-
ing your machine for SCSI, it is useful to purchase
a controller card with two channels so you can
assign one channel for internal devices and one

* HVD (Differential) is not defined for speeds beyond Ultra2,
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what to look for. SCSI drives have long been the leader in
terms of raw performance, but an enhanced version of the
popular IDE interface, called EIDE, is emerging.

SCsl

The Small Computer System Interface (SCSI) has been
around since 1980, when the Shugart Corporation devel-
oped the Shugan Associates System Interface (SASI).
The American National Standards Institute (ANSI) adopt-
ed the platform in 1984 and subsequently renamed it
SCSI. SCSI is not the most widely deployed interface in
the computer industry, but it is the most powerful in
terms of flexibility and expandability. A single SCSI bus
can connect up to seven devices per channel. Currently,
two channels are supported, permitting a total of 14
devices to be used. These devices are not limited to fixed
disk drives; CD-ROMs, tape drives, scanners, optical

BE Radio May 2000

for external.

The last device on the chain of a SCSI bus is
always terminated. The terminations will either be
switchable or a terminator pack can be inserted in the
empty connector.

EIDE

Most PCs on the market are equipped with some form of
IDE, or Intelligent Drive Electronics, interface integrated
into the motherboard. Newer motherboards feature the
EIDE, or Enbanced IDE, interfaces. IDE and EIDE are a
subset of what is known as the ATA, or AT Attachment
standard. They deal with the disk, controller and interface
hardware and software driver requirements. This standard,
created in 1994, defined a low-cost method for the 16-bit
advanced technology, or AT, PCs to communicate with
fixed-disk systems that featured an integrated controller.

PC technology has advanced a great deal since then, as has
the ATA specification. The ATA-2 and ATA-3 specifications

www.beradio.com
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were created in 1995 and 1997 re

spectively and are called “Fast ATA

or EIDE. Among other improvements,
EIDE permitted the use of disk drives
larger than 504MB and support for up
to four devices. (Remember when
you needed (o partition drives larger
than this?) An extension to the ATA
specification called ATA-PI (Packet
Interface) adds a packer protocol to
the EIDE specification that allows the
use of additional devices, such as CD-
ROM and tape drives. ATA-4 (also
called ATA/ATAPI-4 or Ultra ATA)

adopted in 1998, includes the ATA-PL.

The most current version is called
ATA/ATAPI-5; it can deliver data at
66Mb/s, nearly twice that of ATA-4.

In general, EIDE supports up to two.
devices connected in a daisy chain
from a single interface port. Virtually
all motherboards in current produc:
tion feature two EIDE ports that per-
mit the use of four devices. In prac
tice, attaching a second drive 1o the
EIDE interface must be configured
one of two ways:

1. Both drives are connected by a

D Dove.. | om somyto boteryou ot home, ot e ciected o fuf
N oot numoer 321, oy be mising, Peaps you should ok o

WWWw.bsiusa.com
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straight through cable and jumpers
on each must be set to designate it as
a master or slave. Typically, the sec
ond drive will be called the slave.

2. Both drives are connected by a
special cable that determines whetlh:
er the drive is a master or slave by the
position to which it is attached. In this
case, a jumper on the drive must be
set to a position indicating that you
are using this type of cable.

On those machines with two EIDE
ports, the ports are named primary
and secondary. Each port can handle
one master and one slave device.
The current ATAPI specification sup-
ports up to four ports, although few
motherboards provide more than two.

In short

In terms of raw speed, EIDE and
SCSI both provide a high level of
performance. In fact, a major PC
magazine recently did a lab test com-
paring both types of drives and deter-
mined that the EIDE drives in most
cases were faster. EIDE drives are
relatively inexpensive, widely sup-
ported by popular Network Operat-
ing Systems and have proved to be a
good alternate solution.

Having said that, SCSI remains the
popular choice for virtually every
mission-critical application. Cost and
complexity, once a factor in the deci-
sion to purchase SCSI, is less of a
factor. The cost of SCSI drives is
nearly that of the equivalent EIDE
drive. Setting up a SCSI controller is
no more difficult than adding a drive
in an EIDE system. What SCSI lacks in
speed, it more than makes up for in
stability, flexibility and performance.

If you are selecting a hardware
platform for an application that rou-
tinely grows, such as a file server,
production workstation or program
storage system, using the SCSI bus
would make more sense, particutarly
in systems where it is not unusual 1o
add external drive systems and other
peripherals. SCSI supports longer
cable runs, up to 6 meters. EIDE does
not support external devices and
cable runs to only 18 inches. g

Kevin McNamara, BE_Hadio's co?suhaht

on computer technology, is president of
Applied Wireless, New Market, MD.
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Advancing
Remote

Site Control

The number one name in remote site control just got better.

Introducing the highly-innovative, flexible, and
user-friendly Lynx software for the GSC3000.

How did we improve the already great
GSC3000? We began by designing a Windows -
based software program from the ground up to
enhance communications, functionality, and
flexibility over the original GSC3000 interface.
The result? A more robust, customizable software
that increases the GSC3000’s operation speed

and functionality.

Gentner

For more information on the new GSC3000
software, please call us at 800.723.7378 - 801.975.7200
Or visit us on the Web at www.gentner.com.

© Full-Featured Database: Microsoft Access® compatibie
to generate customized or default reports to provide the data
you want. Allows analysis of historical data for improved
logging trends and diagnostics.

© Enhanced Graphical User Interface: Customize the
visual layout for status, command, and metering. Or, simply
use the outstanding default graphics.

© Scheduled Applicadions: Start automated processes
such as data collection or report generation anytime. Create
one-time jobs or recurring tasks to be executed daily,
weekly, monthly, or yearly.

& Enhanced Macro Language: Run complex mathematical
expressions for more sophisticated alarm monitoring, to
determine the condition of Mute and Command outputs, and
to view date and time.

© Starc Menu Enabled: All segments of Lynx can be
selected to start whenever your PC is booted. The default
or custom views are automatically displayed.
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Update

LPFM on fast-track

By Harry Martin

e FCC has announced that it will open a series of
five filing windows for 100W low-power FM (LPFM)
station applications. This approach is designed to

expedite implementation of LPFM service and to promote
efficient use of commission resources. With the staggering
of filing dates, the commission should not be inundated
with an overwhelming number of applications all at once.

To this end, the commission has divided the 50 states, the
District of Columbia, Puerto Rico and the remaining territo-
ries into five groups, each comprised of 10 states and at least
one other jurisdiction. All LPFM applications proposing to
locate transmitters in a particular state or jurisdiction must
file during the filing window for that state or jurisdiction.
Each filing window will be open for five days.

A March 27 lottery determined that the applicants from
the following states will be the first to be accepted:
Alaska, California, District of Columbia, Georgia, Indiana,
Louisiana, Maine, Mariana Islands, Maryland, Oklahoma,
Rhode Island and Utah. The window for these states
could open as early as May 2000.

Following is the order, also determined by lottery, for
processing applicants in the remaining state groups:

2. Connecticut, Illinois, Kansas, Michigan, Minnesota,
Mississippi, Nevada, New Hampshire, Puerto Rico, Vir-
ginia, Wyoming (Public Notice, July 2000; filing window:
August  2000).

3. American Samoa, Colorado, Delaware, Hawaii, Idaho,
Missouri, New York, Ohio, South Carolina, South Dakota,
Wisconsin (Public Notice, October 2000; filing window:
November 2000).

4. Arizona, Florida, lowa, New Jersey, North Dakota,
Oregon, Tennessee, Texas, U.S. Virgin Islands, Vermont,
West Virginia (Public Notice, January 2001; filing win-
dow: February 2001).

5. Alabama, Arkansas, Guam, Kentucky, Massachusetts,
Montana, Nebraska, New Mexico, North Carolina, Penn-
sylvania, Washington (Public Notice, April 2001; filing
window: May 2001).

The dates of the first filing window will be announced by
Public Notice at least 30 days prior to the first day of the
window. As indicated above, the commission has tentative-
ly determined that filing windows will follow each other at
three-month intervals. The Mass Media Bureau may, how-
ever, increase or reduce the amount of time between filing
windows as it gains experience with the LPFM service and
the new filing approach. The dates of the four subsequent
filing windows also will be announced by Public Notice at
least 30 days prior to the first day of each window.

The commission designed each group to further the
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equitable distribution of LPFM station licenses in three
ways. First, every region of the country is represented in
each group. Second, each group is balanced by market
size in that each group contains several of the top 15
markets. Finally, with one exception, all of the states in
each group are separated geographically, thus reducing
the potential for conflicting proposals across state lines.
Because of the random selection-method used, each
state or jurisdiction had a one-in-five chance of being
selected for the first filing window.

The speed with which the first filing group was selected
illustrates the high priority that the FCC is placing on
LPFM matters. LPFM has long been a pet project of FCC
Chairman Bill Kennard, and he seems anxious to carry it
through to fruition. In any event, LPFM matters are
moving on a fast-track at this time.

Wehcast music fees

If you stream or plan to stream in the future, you have
copyright obligations and will have to deal with BMI,
ASCAP and SESAC.

All BMI Internet licensees are charged an annual min-
imum fee of $500. Only revenues directly attributable to
your radio station website are considered when calculat-
ing fees. Fees are based on your gross Internet revenues
from sources such as banner ads on your website,
sponsorships, subscriptions, commissions from transac-
tions and other revenues generated by the site as
outlined in your agreement with BMI.

The minimum fee payable under the ASCAP license
agreement is $250 per year. There are three different
rate schedules, depending in how sophisticated your
music-tracking technology is, but the base fee is the
same. It is based on the greater of your website revenue
or the annual operating expenditures of your site.

SESAC’s minimum license fee per website is $50 per
six-month period. The rate is calculated by averaging the
monthly page requests, multiplying the number by
0.005, and then multiplying that number by 1.3. ,

Harry Martin is an attorney with Fletcher, Heald & Hildreth, PLC.,
Arlington, VA. E-mail martin @ fhh-telcomiaw.com.
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a Colorado Digital product

Join the Revolution
Resistance is Futile

« 12 Channels, expandable to 18, for $7,495
e 3 Stereo Output Buses & 2 Telephone buses
« Full Monitoring for Control Room & Studio
« Both Analog & Digital Operation

« Console or PC Controlled starting at $3,995

Arrakis Systems — 2619 Midpoint dr. Fort Collins CO 80525

Phone: (970) 224-2248 — arrakis-systems.comy/coloradodigital.htmi
* Colorado Digital is an E-Business Unit of Arrakis Systems
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By Robert Reymont, CPBE

Before you draw up plans,
make sure you are making
the right moves.

he station managqf/invitca

you to his office one morn-

ing and says, “We just bought

tWo more stations yester-
day, and we want to move them in as
soon as possible. Prepare a budget
and time-schedule right away.

You stare blankly as the manager
lays out the details; you have never
before carried out a consolidation
project. You have no idea what such
a project involves or how to get
started. You trudge off to your of-
fice, mulling over who to use as an
architect, how to handle space plan-
ning, studio layout and interconnec-
tion between studios, and how to
connect programming and control
to the additional transmitters sites.

You understand that one of the
new acquisitions is a news-talk oper-
ation, which means added satellite
requirements, digital workstations,
telephones and required remote fa-
cilities. What should you do about
UPSs and generators? You already
have five or six UPSs running the
critical audio processing, remote con-
trol, STL and CD players. You are not

BE Radio  May 2000

sure you want toadd another dozen
or micte, with their constant appeltite
for batteries that seem to fail at the
most crucial times. Besides, they con-
sume extra power.

Of course, you must keep the

present station on the air while all of *
this work is completed. To make sure

the build goes smoothly, you will

need to do the bulk of your work #
before construction ever begins. The
planning process, which is critical to

obtaining favoruble results, includes

finding the right help for the job, =

allotting enough space for new sta-
tions, choosing an architect, atending
to the details of the project and re-
viewing your plans.

Seeking help

One of the first considerations in a
consolidation project is where to find
the additional help needed to do the
wiring and install the consoies and
other rack equipment. After all, you
are already working 45 hours a week,
and it would be nearly impossible to
move these new stations into the
facility without some help.

K
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Photo by John Rob edo and
courlesy of RDA Syatems.
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Iris getting more difficult to find
talented employees. You might bx
lucky enough-to-get help from other
local stations or an electronics school.
If the company is large enough,
engineers from other stations in oth-
er cities may be availabie to help
you. You may decide to hiré a sys-
tem integrator 1o do the work. Be-

. fore you hire such a firm, deiermine
" the cost and the extent to which it

will be used. Whatever route you
" choose, secure enough help to get

the project done. Make sure you
include transportation and other ex-
penses in the budget for engineers

i you bring from other markets.

Making space

Before you move to the next step
in the plan, consider the space re-
quirements of the new stations. If
you are blessed with extra space in
your facility, layouts may be less
difficult than trying to fit everything
into a shoebox. As a rule of thumb,
an FM or AM single facility should
require a minimum of 8,000 sq. ft.,
and each additional station will need

7,000 sq. ft. to 8,000 sq. ft. Less
room will be required for consolidat-
ed accounting, sales and promation
departments.

When stations are consolidated,
often the biggest problem is person-
nel- None of the station egos wants
1o give anything up. Each wants an
office for everyone, at least two or
three production studios, a news-
room, a break room, a copy room
and a mail room as large as the
nearby post office. Obviously, not all
of these requests for space can be
met. Your best ally is the market
general manager, who may have to
play dictator, or at least mediator, in
resolving how space will be allotted.

In a recent consolidation, I moved
three stations into a facility initially
designed for a single, stand-alone FM_;
station. Fortunately, the previous
owner had leased an entire, nearly
12,000 sq.t. floor. This made the
project tolerable. The early plan add-
ed two additional studios as control
rooms for the-mew stations; these
studios were never built.

Selecting an architect

Once you have determined your
general space requirements, you
should select an architectural tirm.
Make sure the firm is familiar with
radio-station or recording-studio con-
struction. When selecting a firm,
ask about its experience with sound-
proof studios. Ask about double
windows, special studio doors, wall
construction, routing of HVAC ducts
and conduits, sound attenuation and
sound reflections. If the firm gives
any answers with which you are
uncomfortable, ask a sound con-
sultant for input. Get proposals from
more than one firm before making
a selection. Often, if you use an
out-of-town company, a local engi-
neer may be needed to sign the
plans before building permits can
be issued.
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Central UPSs can be located in the rack room. In this installation, they are to the left of the racks.
Photo by Richard Gerovich.
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Once it is chosen, the firm should
set up focus groups with all in-
volved parties to determine their
individual needs. These parties
should include the manager, sales
managers, program directors, en-
gineers and others with ideas on
layout and work flow. Consider
having the firm include a focus-
group meeting on company ob-
jectives as well.

At this point in the process, the
station and the firm should discuss
ways to keep costs down. Studios
should be located in such a way
that they use common walls, fan
coils, electrical, 24-hour HVAC and
other items specific to studios. Other
work areas should be laid out 10
make for an efficient office. For
example, a prize closet could be
located near the lobby so recep-
tionists can easily give contest win-
ners their prizes.

While this process is underway,
you should check on availability of
STL line of site, Tls, permit re-
quirements for satellite dishes and
phone-line availability for the add-
ed stations. It may be necessary to
purchase a new office phone sys-
tem, house music and a paging
systems. Shop for your service pro-
vider. Several are usually available;
you should ask each about services
it provides.

BE Radio May 2000

The specifics of the build
With a number of companies of-
fering digital consoles, your work
determining what size and type of
console you will need is cut out.
Remember that, in the digital world,
you probably do not need a con-
sole as large as in the analog days.
These days, music and spots come

will cut down on CPU fan noise in
the studio, improve your ability to
maintain the computers, centralize
cooling needs and prevent sticky
fingers from resetting the CPU.
Sometimes, however, it is not possi-
ble to put every digital workstation
in the central area.

It might not be a bad idea to add a
sync generator to your list of equip-
ment. More and more equipment is
now becoming available with an
external sync connection. Delays
from A/D and D/A conversion can
be minimized if everything is timed
with the same source. Along with
the usual analog and control pairs to
each studio, provide at least five
CAT-5 cables, four or five RG-58,
RG-59, RG-214 cables for TV mon-
itors, front-door TV cameras or
weather radar. There usually is not
enough RF cable to a control room.
On audio and control cables, put in
at least 50-percent more pairs than
you initially plan to use. Make use of
existing wiring if it is still in place,
properly terminated and can be doc-
umented. If you are running digital
signals more than few feet, make

from a digital audio-
playback system and
require fewer console
inputs. Most of the oth-
er signals come from
the router. Make sure
you provide enough
inputs on the console
for some expansion.
Pick the most console
you can afford for your
market. Making the
right decision now can
save hours of work and
updating later.

Place all your com-
puters for music, the
office LAN servers, mu-
sic servers and routers
in engineering. Re-
mote each computer
on a CAT-5 cable using
a peripheral extender
to each studio. Posi-
tion only the monitor,
keyboard and mouse
in the studio. Doing so

sure you use 110§} digital cable.

Installing all the computer audio servers in one room makes
maintenance easier. It also removes a noise source from
the studios. In this installation, the office LAN servers are
atthe bottom of the first rack. Photo by Richard Gerlovich.
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How to Add Stations

These cables are offered in multipair
configurations for connections be-
tween studios. For wiring within each
studio, use commonly available ste-
reo, shielded, twisted-pair cable as a
minimum_ specification.

At some time, you may need to
design a facility in which all connec-
tions between studios use fiber optic
links. This technology is getting much
easier to use. Although the cost of the
multiplexers is higher than with tradi-
tional cable, eliminating conduit runs

saves money, and fiber equipment is
extremely reliable,

Time must be spent making sure
grounding in each studio is appropri-
ate and complete. 1 have developed
a grounding process that works well.
It uses a 4-inch copper central strap
in engineering that ties directly to
the building ground. In a mukistory
building, this is usually found in the
basement. If possible, run a 2-inch
copper strap to this ground pipe and
braze it. In single story buildings,

On-air hosts just want to sound good.
And, with the help of the PROtalk4, they do.

The PROtalk4 is designed around the
features busy talent depend on to keep
calls flowing smoothly. Backlit buttons
make operation quick and simple. Talk to
all four callers at the same time, with
automatic leve! balancing for a consistent
on-air sound. Independent digital hybrids
provide exceptional audio quality in the
studio and between callers.

Plus, the PROtalk4
stands up to your most
demanding work environ-
ment, with a robust but

Caller...

elegant housing, compact footprint, and
straightforward rackmount connections.

- Versatile speakerphone operation
- Digital Hybrid Technology

- Mix output for call recording

- Automatic mix-minus to caller

- Compact Console

- 1U rack-mount control unit

- Adjustable level controls

- 4 caller conferencing

We hear you

@ Broadcast Telephone Systems www.broadcast-telephones.com » 1-888-890-7424

Before call management

problems leave your on-air

talent all strung out, take
a closer look at the
easy-to-use PROtalk4.
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Multiple DAs resultin a substantial amount
of cabling, as shown inthls installation. All
the DA connections were connected to
punch blocks through multipair cables. All
of this was removed for the routing switcher
installation. Photo by Robert Reymont.

drive two 8-foot ground rods and
braze to them. At co-located trans-
mitter sites, use the established
station ground. In engineering, run
a 2-inch copper strap from this
ground to each equipment rack, to
each grounding kit for RF lines
from the roof, and any other metal
cabinet in the room. From engi-
neering, run a 2-inch strap into
each studio. Before walls are built,
I have run the strap in the ceiling.
At one station, | put it under the
carpet, glued to the floor. Termi-
nate the strap on the console’s
ground terminal. You may use a
tinned %-inch braid for the final
connection to the console.
Analog audio ground connections
should be terminated to the equip-
ment inputs and left floating at the
equipment output. The ground con-
nection should be carried through
all punch blocks and patch bays.
This procedure eliminates any pos-
sibility of a ground loop. In one
installation, we even brazed the
metal studs in the studio walls to
the ground system. Using this tech-
nique and foil-backed insulation,
we were able to attenuate stray RF
by more than 50dB, from 550kHz

www.beradio.com
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an Industry of Change

Call: (888) 616-7980 or (314) 872-8222
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to nearly 100MHz. The studio was
three stories above Main Street, and
high-powered CBs would occasion-
ally interrupt the program before
these steps were incorporated.

Reviewing the plans

When the initial plans come back
from the architect, carefully look
them over. You can correct many

problems at this stage with little or

no cost. If you do not address them
at this stage, problems can cost
thousands of dollars later in the
construction phases. For example,
one TV station failed to check its

plans carefully, and the main studio
sounded like a wind tunnel. To this
day, it cannot be used as a studio,
even though the room was built
exactly to blueprint specifications.
If you cannot read blueprints, es-
pecially the electrical and HVAC
sections, hire someone who can. It

g : is money well spent.

A L Here are a couple of suggestions.

¥ & Add a 10kV to 25kV UPS to the

k 4 facility. Provide a circuit from it to
p 5 each studio and to engineering to

1] o b handle computers, routers, T1 equip-

ment and processing. Buy the by-
pass panel to allow UPS servicing
without downing the studios.

If you are using bridging or splitting
pads, or DAs to feed audio to the
existing studios, switch to a routing

2
Color-coded wire simplifies installation. Notice the copper strap behind the blocks used to terminate
overallcable shields. Individual pair shields are carried throughthe blocks. Photo by Robert Reymont.

z L switcher that can be configured to

digital or analog mode. These units
are versatile enough to provide

Who says you can't have a
multi-channel logger for the
price of a single channel?

Coming Soon.

Distributor Inquires Welcomed.
Call1-888-665-0501
or
visit www.omt.net

Get the Building Blocks
of Digitatl Radio
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Stop everything

' | and

The on-air digital solution

SAM is the first and only digital automation
system powered by Selector.

P Built-in tools for Live Assist, Satellite,
and Full Automation

P Plays compressed and linear audic files
on standard wave cards

P SAM can even automate multiple
stations from one compute-

Selector AutoMation for every station

e $1,499*

* Buyout software price applies to all market sizes. 24/7 Certifiec Tech
WWW.rcsworks.com Support additional. Ask aboLt our turnkey systems, or RCS can 3aven
sam@rcsworks.com configure customer-supplied hardware. Configusation fee may apply.

in USA (914)428-4600 ext.444 Hardware specs on request: e-mail SAM@rcsworks.com
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audio from anywhere to anywhere
(and they simplify wiring). You may
be able to provide cross connects
and blocks for three studios in the
space of one. You will always have

How to Add Stations

It studios are built with similar designs and consoles given similar kayouts, operators working at more
than one station will be more comfortable in different rooms. P1oto by Richard Gerlovich.

analog signals from remotes, satel
lites, telephones, backhauls and RPUs.
DAs should be restricted to air moni-
tor feeds for each station. Audio feeds
from computers, consoles and CD

players can be either digital or analog.
I would even put the EAS receiver on
the studio routing switcher.

Consider locating the EAS encod-
er/decoder in engineering, then re-
mote the functions to each control
room. Other equipment, such as
satellite receivers, audio delays and
processing, and STL and T1 terminal
equipment should also be located in
engineering. Determine the loca-
tion in each rack for each piece of
equipment to get an idea of how
much rack room you will need
Often, it seems, there is a need for
up to 50-percent more rack space
than is originally planned for. If pos-
sible, build the extra rack space into
your plans.

Under construction

Once you have the plans, the next
phase is construction. The general
contractor you select must be famil-
iar with studio construction and not
only be able to follow the blueprints
exactly, but also be able to catch
omissions made by the architect and

For over 20 Jears Broadzasters nationwide Fave come to Mager Systems for our exquisitely
designed stucio furniture. Our unique constr.iction, along with solid wood and quality materials,
means your firniture is built to last. In fact. we've made the design and construction of studlo
furniture as rmuch an art form as it is a business. Every installation is backed by a 10 vear
warranty. O .ur quality is affordable and can
accommodatz every budget from 2conomy
to showplace Call today and discover
why Mager Systems is the best in &
Sound Furnit.rre.
We'rz2 groud to sy
we've won the
Radio World
‘Cool Shuff’
Award at

[
WILSONART
Mager Systems is proud to ofer Wilsonart
Gibraltar solid surface. Gibral.ar Is a non porous,
stone-like, solid surface material. This premium
material has beauty, strength and durability that is
easy to care for. Gibraltar is arailable in 32 rich colors
plus, it is backed by a full 10 year installed, limited warranty.
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fruth in Advertising

: —— el
Did you hear about all "N§ Oh yeahl My on-air staff Tel me about it. In ' You've got that right.
the stations replacing their | hated the synthetic sound |Rllistening tests the 2020 wi1sllwith better sound and increased
i Omnias® and Orban 8200's of those ‘not-ready-for- | hands down. Digital grunge Ml coverage, the only way to 4o is

with the Aphex 20207 really turns me off.

t’s no longer a secret, people all over the the 2020 achieves the greatest possible loudness
world are discovering, despite the hype, that while retaining musicality and naturalness.
digital dynamics processing can’t compete with No digital grunge, no aliasing, no overshoot.
good analog. Even Cutting Edge” claims their No subcarrier artifacts from composite clipping.
Omnia unit sounds almost as good as analog, Just the loudest, cleanest FM processing with the
while both Cutting Edge and Orban® claim each greatest possible coverage area.
other’s digital product trashes the signal. Better sound and more listeners - too good to

The Aphex 2020 FM Pro offers the purity of be true? Call Aphex today for a demonstration,
an all analog signal path with the power of digital and we’ll show you there is truth in advertising.

control. Through its use of 1! patented circuits,

ApHEX Improving the way the world sounds™

11068 Randall Street, Sun Valley, CA 91352 U.S.A

SY S T E M S 818-767-2929 « Fax: 818-767-2641 « http://www.aphex.com

Cutting Edge and Omnia are registered trademarks of TLS Corporation. Orban and Optimod are registered trademarks of Harman International.
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bring them to your attention. Com-
munication is essential between the
subcontractor and the architect.
When selecting the general con-
tractor, you might want to talk to
each of his subcontractors to make
sure everyone is on the same page.
During construction, it is important
to inspect work daily. You should
also have a regular, weekly con-
struction meeting with the general
contractor, subcontractors and the
architect to go over problems, de-

Automated stations may be able to use a
small production studio for limited on-air
use. Photo by Richard Gerlovich.

livery issues and coordination of
work. Once a problem is sealed
behind drywall or above a drywall
ceiling, it is difficult and expensive

to correct. Failure to caulk a seal or
an HVAC duct above the ceiling
can ruin an otherwise perfect sound-
proofing project.

Construction costs can vary greatly.
General office construction runs be-
tween $14 and $25 a square foot,
while studio construction can
Once a problem is sealed
behind drywall or above a

drywall ceiling, it is
difficult and expensive
to correct.

exceed $150 a square foot. In my
The best most recent build, the owner did not
sounding, want to spend the extra $60,000 for
most reliable two additional studios, even though
common studio walls were being

digital audio used to cut construction costs. With-
systems use out the additional studios, it was
Digigram difficult for each production person

to schedule enough studio time when
the facility was finished.

Does )’OUI‘S? In short, planning is the most im-
portant part of a combined multista-
tion facility. If you have doubts in any
part of a consolidation, call for help.
Paying for consulting help, as you

1al need it, will spare you countless
| g | g ra m migraines in the future. L

Digigram inc. 2101 Wilson Boulevard, Suite 1004 Arlington, Virginia 22201 Robert Reymont-is ;;esident of Double R
Phone: +1.703.875.9100 « Fax: +1.703.875.9161 ¢ E-mail: input@digigram.com « Web:www.digigram.com Consulting, an engineering services pro-

vider in Mesa, AZ.

sound cards.
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Nexus YSDN Codec

ISDN doesn’t need to be dlfflculf
to sound great! The Nexus is an
inexpensive ISDN solution which
delivers low-delay, 15 kHz audio:

!l

Broadcaster’s General Store
2480 S. E. 52nd Street,

S AL/} EN Ocala, FL 34480-7500 a8
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Once you’ve
drawn up the
plans, put them

mto action.

oy

ou are about % start a new construction project. You have

finished the zlesign, equipment selection, bidding and

ordering, and -he walls are about to 23 up. This is the home

stretch, right? Mot exactly. You are about to embark on the
tast third of the process, when you will find out if the grand plan really
works. This is the most rrustrating and excitiag part of the project,
w2n you get to harvest tae fruits of the labor you invested preparing
for the build-out.

Assume you have been able to work closely with the designers of the
new facility and create vour own concurrent designs of spaces that
only a broadcast engineer understands. You should have developed
your equipmen| plan and established a wiring plan. The contractor bids
ard construction-company decisions have probably been made and
demolition of the land or space you'll occupy has perhaps already
begun. Chances are, you are also the customer representative on the
project or the station’s project manager (for more detail on these roles,
see How to add stations o you facility, p. 30 of this issue).




If you're a radio station chief engineer and you are
handling this construction, you must delegate the day-to-
day operation of the station(s) to someone else. You cannot
successfully manage a project and engineer an existing
operation. Both jobs will suffer, and you'll have to live with
any poor decision you make on the new facility for a long
time. In some cases, I have been able to find the budget for
the extra person by building it into the construction budget.
This approach allows you to concentrate on the project at
hand without worrying about routine problems, such as the
sales department printer or remote broadcasts.

Physical construction

While on site, connect with the construction superin-
tendent managing your project. This person can be your
worst enemy if you are at odds but will be an incredible
resource if you can work together. You likely met this
person during or just after the bidding process on the
project. Once he or she is on site, find out when the
weekly or biweekly progress meetings (e.g., with archi-
tects and foremen) are scheduled, and religiously attend
them. Know when the superintendent schedules the
foremen’s meetings in case you want to be around for
specific questions and answers.

Make sure contractors understand the client chain-of-
command and responsibility. Ideally, you will be the single
source of information for the construction company. If
you're not that source, make sure no more than two people
can give the construction company answers. Restrict the
number of people providing information to the contractor
and you will reduce the likelihood of having instructions be
misunderstood. Even if you don’t have major purchasing
authority, you should be the connection to get to that
person when the need arises. The same situation goes for
the crew foremen. You'll be easily accessible, and they will
want to run changes by you because you're the customer.
Though instructions may come from you, they will be
delivered by the superintendent. Make sure the super is
either present or privy to exchanges with you and the
foremen and assert that change orders will not be honored
unless they are approved by the super — not the customer.
The super is the boss on the site.

The importance of your interaction with the job super-
intendent cannot be overemphasized. This person has to
coordinate all the crews, manage union issues, set up
schedules, make sure permits and approvals have all
been obtained and posted, and administrate the site’s
safety policies.

Once reasonable progress has begun, set up a work
space or an office at the site. Work with the super on
where and when to do so. I always put in a dedicated
telephone and fax, in addition to the super’s lines, to
handle business. I have been able to share a work space
with the super on a couple of projects, which was a great
situation. In these cases, the super appreciated having
ready access to the customer rep for the countless
judgement calls that have to be made on the site. |
appreciated the arrangement because I could be
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involved with all aspects of the con-
struction and take advantage of the
judgment calls to make a less-ex-
pensive and higher-performance fa-
cility. This setup enabled us to antic-
ipate each other and shave weeks
off the project’s approval stages.
Once you are on site, your job will
be to answer questions. On my first
project, 1 told myself that
I could do the wiring
design of the broadcast
studios during this part
of the construction. This
proved to be a huge
mistake. In order to be
most effective, interrup-
tions are your job during
construction. I ended up
doing the design late at
night instead in order to
finish in time. Construc-
tion crews tend to work
6 am. 1o 3 p.m., which
made for some long days.
You should have a full
construction set of the
blueprints and be familiar with the
conventions used. This is not just the
space plan but a set of prints with the
mechanical, electrical, low-voltage
wiring (telephone/data) and HVAC
designs. It’s usually a voluminous
pile of large-format paper. 1 like to
tape the edges with painter’s mask-
ing tape to keep the prints from
being destroyed when they are shuf-
fled. Most of the specific construc-
tion techniques and acoustic treat-
ments should be outlined in this
document. The more familiar you

are with the full construction blue-
print, the more you will be able 1o
interject all those wonderful ideas
vou have gained from years of doing
your job. Be wary of change orders,
though; they get expensive. Let's
hope most of the great ideas made it
to the print in the first place.
During construction, do a few things

Constructing a tacllity requires extra labor

to help generate excitement for your
staff. First, post the space plan and, if
you have it, a 3D perspective draw-
ing (architects love doing these) of
the completed facility in a prominent
place where your staff hangs out, like
the snack room or announcer lounge.
This will serve as a reminder of the
good things to come. As you see the
construction site taking shape, you
and the superintendent should sched-
ule tours with the station managers.
This will generate a buzz back at the
office and help mentally prepare peo-

Sefting up a staging area that contains all the materials and
references needed will make more efficient use of time and
manpower
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ple for the move. These
tours will also allow time
for the managers to give
their opinions on judge-
ment calls you have made
that affect them. Also, take
plenty of pictures for pos-
terity and later use. Spe-
cifically, take photos
whenever you have in-
stalled special features
you will use later (e.g., a
reinforcement panel for
hanging speakers). When
all is done, these features
will probably be hidden
by paint or plaster, so

you'll want pictures to help locate
the anchor points without drilling
probe holes or trying that stud finder.

Studio wiring and installation

When the physical construction of
the studios is done, the wiring infra-
structure will be placed, the fumiture
set up and the equipment installed.
This is tedious because
broadcast and pro-au-
dio studio wiring is a
slow process. Tele-
phone and data wiring
systems can be quickly
and easily installed by
marginally skilled labor.
Connectors and cable
systems are optimized
for installation efficien-
cy. Broadcast wiring is
labor-intensive and de-
signed to be done by
technicians with specif-
ic skills. Not everyone
can wire an XLR or RF
connector.

Increasingly, broadcast system inte-
grators can admirably handle this stage
of construction. If the design work has
been done properly, the entire station
can be wired elsewhere and shipped
to you for installation. There are advan-
tages to using integrators like this.
Standard wiring of a station can take
weeks or months. You will not be able
to gain access to perform the wiring
until the facility is almost complete. By
using a system integrator, the wiring
and equipment setup can occur off-
site while the walls are being built. The
savings in time and local costs often
offset the cost of using a system inte-
grator. 1 highly recommend outsourc-
ing as much of the wiring as possible
that needs to be done during construc-
tion. It’s kind of like arranging a just-in-
time manufacturing process for stu-
dios. Some or all of the wiring can be
done by an integrator 1o your specs.
Some talented people are available,
and there are some good companies
to work with in the industry. Usually
the choice of a systems-integration
company is wrapped up in the equip-
ment choices, but it does not have to
be. Do some homework on this and
you may be surprised.

www.beradio.com



Elegant
Analog

Instant
Digital

Circee (129) 01 Free Info Card or o~line at www.bera fio.com

SAS
SIERRA AUTOMATED SVSTEMS




Assembling cable and preparing wiring plans off-site will facllitate the

Your wiring design of the whole
facility was probably created one room
at a time and merged to make a total
wiring plan. If you have gone into full
detail on your plan, considering even
the cable connectors, you can accu-
rately determine the length of time it
will take to wire the facility Gf you
wire it yourself). The rule of thumb I
use is one man-minute for each physi-

L \L L

e

installation process

NORTHWEST
Seattle
{800) 735-7051

cal connection. For example, an XLR
would take, theoretically, three min-
utes to make. Most of us with expe-
rience can do it in a minute flat, but
you have to consider organization
and wire management. A minute per
physical connection is a rule of thumb.
This rule can also be used 1o establish
the budget for engineering wiring.
The sooner the design is done, the
sooner you'll know
how long it will take
and how much it will
cost. Since you creat-
ed the plan one room
at a time, you should
be able to take those
plans and assign jobs
to your crew, one
room at a time.
Trytodivide machine
cables and cross-con-
nect cables onto sepa-
rate sheets on your
design. If you can plan
for the cable lengths,
you can outsource a
substantial amount of

this work. If you are not using a
systems integrator for the whole facil-
ity, hand off machine cables to them
or 1o any contracted help.

Make sure all ceiling and wall work
is done before you install the furni-
ture. Otherwise, construction crews
have other descriptions for your ex-
pensive, high-tech broadcast furni-
ture. They will use it as scaffold or
treat is as if it’s just in the way. Also,
make sure your trunk cabling is pulled
into the studio before laying down the
furniture. It is amazing what gets in
the way when you are pulling 32-pair
snake cable through a floor trough.
You also do not want to be underfoot
when the crews doing your instaila-
tions finish their work. In some cases,
union rules will require the construc-
tion to be totally complete before
your broadcast engineers start termi-
nations and installations.

Start with the wiring backbone, the
trunk lines that link all the studios.
Terminate and complete every part of
this backbone that you have planned,
including your future expansion parts.

Has your equipment supplier been...

Consolidated?

“RF is iood For You!”

{888) 737-7321

Southern CA

(800) 346-6434 ﬁ
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Do More, Spend Less

“Scott Studios Saves My Stations $45,000 per Year”

Doug Lane, owner and GM of WWDL (FM), WICK (AM) and WYCK (AM), Scranton and Wilkes
Barre, PA says he “saves more than $45,000 per year with Scott Studios’ Voice Trax automation.
While the investment was major for a small family company like ours, the pay back was fast and
real. And the savingsare year after year after year.

"Unless we are running evening baseball or Friday night high school football, we close the
building at 6PM and operate unattended until 5:30 the next morning.

“We use several independent announcers to record Voice Trax for us, along with our regular staff.
Even me! Weoperate both live assist and automation.”

Normally, each announcer records a fresh show every day. Scott’s exclusive Voice/Music
Synchronizer guarantees every song plays only with the correct voice track. Ifajock getstoo busy
and doesn’t do their show in time, Scott’s unique Voice Trax System automaticallgr airs evergreen
standbys that sound right! Doug says, “No one but Scott Studios has this great fail-safe feature.
Scott Studios’ System provides a separate specific generic Voice Trax for every track for every hour
and every day of the week in case someone can’t track their show in time.”

Scott’s Voice Trax recorder is the industry’s easiest to use: most tasks are done with just one
button. The mouse and keyboard are seldom touched. Voice Trax take only seconds per cut to

record. Scott's AutoPost makes announcers sound better and minimizes Voice Trax re-cuts. Doug Lane,
Experienced jocks don’t waste time checking their work because they hear their voice and Owner and GM,
surrounding music and spots in context while recording. WWDL, WICK and
['9.'2'3.'13 - e e e R === Stations can lock the door WYCK, Wilkes-Barre
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The Scott System is radio’s most user-friendly. You get instant airplay or stations without Scott Systems!

audition of any song simply by spelling a few letters of its title or artist. You Scott Systems are delivered with your music library
see when songs played last and when they’ll play next. You also get voice pre-dubbed, plus time-saving CD rippers that digitally
tracking while listening to music in context, hot keys, automatic recordingand  transfer music to hard drive in seconds, no-dub instant
graphic waveform editing and scrub of of phone calls, all in one computer! LAN spot uploads from Sonic FOun:iry multi-track

roduction, MPEG and uncompressed di%nal audio (at
a compressed price) and a week of Scott School training of your whol’i’e staff at your station. You get Cart Walls for instant
requests, a phone recorder with waveform and audible scrub editing, the ability to record Voice Trax in your air studio while
listening to your music in context in headphones, title and artist displays for your website, time announce and Cat. 5 audio
wiring for fast installation. Scott’s S532 System can feed different spots to webcasts or second stations, run satellite formats and
ABC’s LocalMax. Scott Studios offers optional auto-transfers of spots and Voice

Trax to distant stations over Internet or WAN, wire capture and newsroom editors, ‘ ‘
unattended school closing reports and 24/7 live support via toll-free cell phones. Sé’% W“’/
Scott Studios’ unequaled money-saving features mean more U.S. stations use Scott ‘ nlnchn: .
than any other digltal air studio systems (5,500 workstations in 2,250 U S. Stations 13375 Stemmons Freeway, Suite 400
and nine of the top ten groups). See our web site and toll-free phone at the right. Dallas, Texas 75234 USA

Internet: www.scottstudios.com

See Scott’s NAB Radio Booth R4093 A EeRA Al
and Video Booth L2506 at the LVCC. (800) SCOTT-77
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Do not fall into the trap of finishing just
enough to get on the air. If your base
infrastructure is incomplete, you'll con-
stantly be dealing with things you
never finished. Chances are, you will
have more people working during
construction than at any other time. If
you don’t do the job now, you'll prob-
ably never have the people again to
do the job right. Completing every
planned detail leave you ready for last-
minute changes in priorities.

On the subject of priorities, sepa-

rate the studios and rooms that you
will not be able to get into once you
are on the air, and make sure your
staff assignments atlow you to finish
these areas 100 percent. Besides the
on-air studio, this may include news
rooms and computer closets that will
be difficult to take off-line later. The
same rule applies here as in the
backbone areas. You’ll never have a
better opportunity to work in these
areas. If you are running out of time,
leave production studios and areas

Radio Systems
601 Heron Drive
Bridgeport

New Jersey 08014
USA equipment together!

(856) 467-80o00 voice
(856) 467-3044 fax
www.studiohub.com

No ifs, ands, or butts.

Studio @
The wiring solution from Radio Systems

Hey, we've all been there - stuffed up under

a countertop in a compromising position because
no one ever gave any thought to how the heck
you’re supposed to wire all that wonderful new

But now there’s StudioHub - the CAT-5 analog/
digital pre-wired solution. Just plug in the connec-
torised cables and get out from under that mess.
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that will have regular downtime until
last. An incomplete production stu-
dio is much easier to work with than
an incomplete on-air studio.

It is usually wise 10 have a large
staging area for your studios where
you can set up mock-ups of studio
layouts outside the cramped space of
the actual studio. If you have a large
enough crew, you can have one group
installing the furniture and equipment
while another is staging the next
room. This is also a good place to post
your facility conventions (e.g., color
codes, termination standards, labeling
requirements). Use this staging area
as the central information point for
your entire project, if you can. If you
can’t, make sure you have one desig-
nated. That way, your crew knows
where to find information and manu-
als without asking you.

As project director, don't plan to be
particularly effective as a wiring in-
stalier. You need to be traffic director
and answer person. If you try to get
into a wiring rhythm, you’ll keep
getting interrupted when your instal-
lation crew has questions. These in-
terruptions are parnt of the job, so
make sure you have assigned your-
self quick jobs or tasks that you can
start and stop easily. Remember that
you are managing the project and you
don’t have to carry the labor entirely
on your shoulders. Depend on and
learn from your installers because
they bring different experiences to
the mix that can strengthen your
plans. If your installers aren't asking
you questions, find some who will.
This will keep you honest and fresh

When it’s all said and done, stick
around for the shakedown cruise for
at least a couple of weeks after sign-
on. Try to keep part of your crew
around to help run down the inevita-
ble bugs and cases of infant mortality.
If you don't, you'll find that you're
pulled in too many directions to be
able to solve any problems. When it’s
all over, take a long break and do
something completely different to
clear your mind. !

Barry Thomas is director of engineering
for Comedy World Network, Los Angeles.
Construction photos on pages 46 and 48
courtesy of RDA Systems.
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We’'re evolving.

Watch the transformation at

www.mediacentral.com

You've been with us from the beginning, but we've only just begun.

www.mediacentral.com

Your one-click resource for media tools, news and community.
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tudio furniture is perhaps one
S of the most important com-

ponents of any facility be-
cause it allows the employees and
the equipment to interface. All stu-
dio furniture performs two basic func-
tions. First, it must be designed in
such a way that it supports the stu-
dio’s equipment and the required
infrastructure for that equipment.
Second, the furniture must be de-
signed ergonomically for everyone
who uses it. Ergonomic studio furni-
ture will result in a more comfortable
alert and focused user. Properly de-
signed equipment that correctly po-
sitions the announcer/producer in
relation 10 the equipment can also
prevent repetitive strain injury, car-
pal tnnel syndrome and muscular
skeletal disorder, all of which can be
caused by an uncomfortable furni-
ture design.

Studio designs of the past have been
replaced with more complex designs
that include computer monitors, key-
boards and other related equipment,
including but not limited to the infa-
mous audio-mixing console. These

BE Radio  May 2000

UPPOR

By Ron Bartlebaugh

trends in audio and video technology
have necessitated a flexible cabinet
design. A properly designed and in-
stalled fumiture system can greatly
enhance the overall function and ap-
pearance of a facility, and modular
and custom furniture designs do not
present the same limitations as steel
racks and work surfaces.

Layout dictates furniture needs

When selecting studio furniture,
perhaps the first question to ask is
how the furniture will be used. Many
CAD-based design programs are avail-

Your studio equipment is useless
without the furniture to support it.

able to help the studio-furniture de-
signer establish the absolute best
design. Most furniture manufacturers
also offer design services for custom
applications. When designing sup-
port furniture, remember important
items such as the need for all user-
operated equipment to be within
reach of the operator. Be sensitive to

Studio furniture can be functional and transform a studio into a showcase. Photo of Z-100
by John Farrell.
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FM Antennas
Medium power circular

polarization
SGP-1 $690 4K W
SGP-2 $2.690 SKw
SGP-3 $3.595 10K w
SGP-4 $4.500 10K w
SGP-5 $5.300 10Kw
SGP-6 $6.100 10KwW

FIMVMi Antennas
Fducational circular
polarization

MP-1
MP-2
MP-3
MP-4
MP2-4
MP3-5
MP3-6

$250
$680
$980
$1.280
$1.820
$2.270
$2.740

O.6 Kw
O.8Kw
O.8Kw
O0.8Kw
2K wW
IKw
3kw

FIVi Antennas
IL.ow power circular
polarization

GP-1
GP-2
GP-3
GPr-4
GP-5
GP-6

$350 1 .S5KwW
$1.350 3K wW
$1.900 SKwWwW
$2.600 6 KW
$3.150 6K wW
$3.700 6kw

Other power configurations contact OMB America

Miami, F1. 33122
Tel:305-477 0974
Fax:305-4770611

www.omb.com
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Studio Support

the fact that a short person’s reach
will be far shorter than a tall person’s.
When in doubt, assume the operator
will be short and have a short reach.

Design each layout so the most-
trequently used equipment is locat-
ed at the center of the layout. In most

cases, this means the audio mixing
console. All other equipment should
flow from and around the design’s
focal point. If computer monitors are
part of the design, place them in
such a way that they can be viewed
from a comfortable operating posi

tion. When considering the view
angle of each monitor screen, again
take into consideration the average
height of your operators. If the angle
were optimized for a tall operator,
then a short operator might have
trouble reading the text on the screen,
and vice versa. For the best results
overall, the monitors should be in-
stalled on mounts that permit the
operator to tilt each monitor vertical-
ly for best viewing.

If the monitor is to be permanently
locked in place, then the designer can
best serve each operator by position-
ing the monitor’s surface at an angle
that is an average between the tallest
and the shortest operator. All key
boards and computer mice should be
placed in such a way that they are
ergonomically correct as well.

If using equipment turrets, be sure
they are placed in such a manner that
they do not restrict sight lines that
may be required (e.g., to co-hosts,
guests, producers and other studios

The space below racks provides a place to store equipment and supplies that are not in use.
Photo by Connie Kramer.

as well as clocks, timers and other
equipment or control surfaces). It is

|

THE EQUIPMENT LIQUIDATION CHANNEL‘

SELLS

The Leading Marketplace for
Professional Technology Tools

100% Satisfaction Guaranteed
Secure Transactions

Automatic Payment Escrow
Over 20 years of Pro Experience

Consignment or Buyout

[ ] [ ] [ ] [
digibid.com
Auction Network
an IndustryClick solution

www.digibid.com

e-mail your list to liquidation@digibid.com

or call 1.800.423.5499 Broadcast / Flim / Pro Audlo / Video / Lighting
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Position computer monitors so they are
easy to see. Photo by John Farrell.

always a good idea to cover the
surface of each turret that may be
opposite a microphone with a sound-
absorbing material. When doing so,
use a sound-absorbing material that
is at least 2 inches thick; this will best
absorb low frequencies. In some cas-
es, the equipment turret(s) may need
to be elevated to clear the audio
mixing console surfaces. A designer
can make good use of the area under:
neath an elevated turret by placing
the telephone and other peripheral
equipment there, but don't forget
about ergonomics. Make sure user-
operated equipment within each tur-
ret is within easy reach of the central
operating position for all operators.

Make the furniture functional
Every studio-fumiture design should
also include a designated area within
the furniture for mounting punch
blocks, accessory equipment, ground
ing circuits and a work light. Where
possible, a large fold-down panel
works well for mounting punch blocks.
The fold-down feature enables the
engineerto easily work with the blocks
without having to be a contortionist. If
the fold-down feature is not possible
because of space limitations, then an
internal vertical panel well-mounted
to the furniture framework also works.
This option is somewhat less conve-
nient than the fold-down panel. This
area is also a good location for termi
nating the facility technical ground to
all equipment ground circuits
Electrical distribution for all equip-
ment located within or around the
studio furniture can also be located in
this area. Take the necessary precau

www.beradio.com

tions, however, to
provide proper iso-
lation between elec
trical and audio wir-
ing as required. A
main-power shutoff
switch for all equip-
ment within the fur-
niture may also be
located in this same
area. Be sure the
electrical service to
the furniture is pro-

tected with a properly-rated fuse set
or circuit breaker and proper surge
protection, If an uninterruptible pow
er supply is to be used with equip-
ment housed within the studio fur
niture, be sure to design a location
within the furniture base for that
unit as well

Equipment rack rails should be well
located where necessary for the se
cure mounting of equipment in areas
such as the equipment turrets or be-
low counter cabinets. Equipment

your voice is your life.
spend it wisely.

www.neumannusa.com/103

Neumann/USA

Telephote: 860.434.5220 o FAX: 860.434 3148
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Rad o Desgn Labs®
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New FP-UBC2, 2-channel Unb/Bal Converter

RDUs Flat-Pak Series provides a new level of package
convenience with connectorized inputs and outputs.
Radio Design Labs is getting the job done with Audio
Conversion, Audio/Video Distribution, Composite and
5-Yideo Distribution, Digital Format Conversion plus
DC to DC Voltage Conversion in a nifty new series.
Get the complete story from RDL today!

Toll free (800) 281-2683
Local (805) 684-5415
Document Server (800) 391-0017
Europe (++31) 20-6238 983

Radio Design Labs

Web Page www.rdinet.com
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innkeeper 1 Digital Hybrid

Desktop List
Price $780.00

* The perfect hybrid for analog telephone lines.
* True separation of send and receive audio.

* DSP automatically adapts to line conditions.
* 19" rack mount or 11” desktop version.

* Optional desktop keypad.

Remote
Broadcast Gear

800-JK Audio (815) 786-2929 www.jkaudio.com
800-552-8346 Fax: (815) 786-8502
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Studio Support

manufactured using the standard 19-inch rack format will
actually require an opening of 19% inches because of the
width of the rack rail. Areas where equipment rack rails
area to be mounted should be made of a sufficiently dense
material to support the cumulative weight of all equip-
ment to be located within the opening.

Often, the space underneath the top side of studio
furniture goes unused. This area is a great location for
console power supplies, patch panels, compact-disc
racks, mic processors, and anything else that needs to be

Local cabinetmakers may offer quality work, and there's no
shipping charge. Photo courtesy of the Lawrence Group.

located close to the operator or equipment but does not
require frequent access. In addition, the space can be
nicely used for integrated storage drawers that are always
handy for storing writing utensils, logs and patch cables.
As a designer, plan to use every conceivable space within
the studio furniture in the most efficient manner possible.

Wire and cable

Cable management is always a factor in furniture
design. Cable routes should be well-planned within the
infrastructure of the furniture. Always be sure to have
cable access to all areas of the furniture where equip-
ment is to be housed, including the equipment turrets.
Large plastic clamps simitar to those used for clamping
PVC conduit or plastic water pipe to walls make great
cable retainers. They are even more beneficial in areas
of high RF intensity. For areas with multiple cables being
run, telephone company style D rings are a proven
favorite. For more complex cable routing, plastic cable-
managenent trays provide an excellent means of keep-
ing things orderly and easy to access. These trays can also
hide and protect any cable runs that are exposed outside
the furniture. Be sure to document all cables at both ends
including AC power cables.

Equipment ventilation must always be included in any
good studio-furniture design. Ventilation panels are best
integrated into the removable panels of the furniture. In
some cases, where larger volumes of heat may be
generated, additional panels may need to be built into the
sides or even the top of the furniture surfaces. Be sure to

www.beradlo.com




install panels in the lower surface as
well as the upper surface area(s). In
almost every case, a cabinet can be
made to be naturally ventilating. This
design will eliminate the need to install
any type of fan within the structure.

Counter tops

Many other design criteria should
be considered when designing stu-
dio furniture that is expected to
interface the operator to the equip-
ment in a user-friendly manner and
last for years. One detail to consid-
er is the use of nonglare laminate.
This will provide for a visually com-
fortable environment. Some lami-
nates also are available with a car-
bon layer embedded within them.
Using this material for counter tops
allows engineers to install a stud
through the counter top that is then
connected to the facility technical
ground. This is an excellent proce-
dure to use for the reduction of
static electricity.

Counter top and cabinet edging
should be decorative as well as func-
tional. Wood trim is often used; how-
ever, it can be damaged easily. Most
furniture manufacturers offer an ex-
cellent line of choice vinyl trim that
provides a nice decorative touch
which is nearly indestructible.

The cabinet base should be placed
on a riser of 3 inches to 4 inches to
prevent damage at the bottom of the
cabinet from accidental kicks. Be
sure to account for the riser height in
your overall design height measure-
ment. Furniture corners should al-
ways be of the proper radius to
eliminate uncomfortable, inconve-
nient and dangerous square corners.
Studio furniture should always be
placed in such a way that it properly
integrates with room lighting, HVAC
systems and doors. Arrange all light-
ing so it will not cast shadows on
work surfaces.

The final design

Once you have this information and
you know whether the room will be
a stand-up or sit-down operation, the
designer should be able to make
intelligent decisions about the studio-
furniture layout required for each facil-

www.beradlio.com

ity. Many broadcast-furniture manu-
facturers offer a variety of products
from which to choose. Most local
cabinet shops can also provide some
quality products if they have a de-
tailed design to work from. You may
be able to mitigate the additional
cost of custam, locally manufactured
furniture when you consider the
freight costs involved when purchas-
ing from a manufacturer hundreds, if
not thousands, of miles away. You
will also need to investigate local

building codes for any special re-
quirements including those for peo-
ple with disabilities. Finally — and
this is perhaps the best suggestion of
all — always be sure the fumiture fits
through the doorway. $

Ron Bartlebaugh is director of engineering
for the WKSU stations, Kent, OH, and
president of Audio and Broadcast Special-
ists, Akron, OH.

FOR MORE INFORMATION
Circle (207) on Free Info Card

FM RADIO BAND SCANNING RECEIVER

PURE PERFORMANCE

The AZ100 FM Navigator offers the most powerful tools for

monitoring your FM signal at a very affordable price:
* Designed for rapid field measurements for later analysis

e Programmable data logging, GPS (Global Positioning System)
functions, and flash memory storage

e Collects and compares data to obtain coverage area of one or
more stations

* Frequency agile, compact, lightweight, and easyto-use

® DSP performs measurement of RF level, MPX and subcarrier
deviation, MPX power and peak

e Complete RDS and DARC decoding and analysis, and more...

AZ100 FM Navigator

3\ Complete scanning of FM signal

AZTEC

RADIOMEDI A

Aztec Radiomedia America
Tel: +1 703 875 9100 - Fax: +1 703 875 9161

email: america@aztec-radiomedia.com

www.aztec-radiomedia.com

Circle (139) on Free Info Card or go to www.beradio.com
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Mic systems
Audio-Technica

P> AT895 Adaptive-
Array: Uses the
DSDA-PRO acousti-
cally tuned element
mic array and spe-
cial analog circuitry.
Provides adaptive di-
rectional acquisition
of sound sources.
Output of the array
is manipulated and filtered by acoustical, analog and digital means to enhance
the pickup of a sound source from a desired direction relative to unwanted

background noise or interference, providing cancellation of up to 80dB.
330-686-2600; fax 330-686-0719; www.audio-technica.com; pro @atus.com
Circle (260) on Free Info Card

FM digital processor
Orban

<« Optimod-FM 8400:
Has more than five
times the DSP power
of the 8200 as well as
new features. Its intel
ligent peak-limiting sys-
tem and look-ahead
compression are high-
ly advanced, offering a
clean, loud sound with-
out distortion, trashed baseband or pilot-tone modulation. Selectable soft,
medium and hard bass clipping. The limiting system eliminates the need for
compromising either voice distortion or music laudness, allowing even loud,

highly processed presets to offer pristine live speech.
510-351-3500; fax 510-351-0500; www.orban.com; custserv@orban.com
Circle (250) on Free Info Card

Audio console software

Logitek

V VMixNet software: Brings out
individual fader strips anywhere on a
TCP/IP network PC, local or remote.

The program is accessed by con-
necting a PC to Logitek’s Audio En-
gine. The VMIX host program is run
on the PC. The PC is also connected

to the TCP/IP network. Any worksta-
tion on the network can then run one
or more VMixNet fader strips. Each
fader strip can hook to one of several
audio engines. Each VMIX host is
identified by either a PC network

name or an IP address.
800-231-5870; fax 713-782-7597
www.logitekaudio.com
info@logitekaudio.com

Circle (262) on Free Info Card

Professional duplication drive
MediaFORM

Smartdrive2: Selectable speeds of
up to 12Xand electronic watermark-
ing (SmantStamp and SmanRid). In-
formation is encoded to each disc,
acting as an electronic fingerprint.
The information resides outside of
the user data track, ensuring compli-
ance and making the same informa-
tion transparent to the user. Encoded
information includes recording date
and time, a user-definable system
number and the SCSI channel and
SCSI ID number of the drive that
wrote the disc along with a user-

selectable alphanumeric data field.
800-220-1215; fax 610-458-9554

www.medlaform.com; info @ mediaform.com
Circle (267) on Free Info Card
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Desktop mixing
system

Thum + Mahr
GmbH/Yellowtec

P Intellimix: A full-
funciion, compact mix-
er for applications
where only a few chan-
nels of audio are need-
ed at one time. The
control surface is the
interface to the digital
mixet/router. Includes two mic inputs, five AES-3 inputs, one S/PDIF input
and five analog line-level inputs. Each input can be routed to one of the
three faders and includes an alphanumeric display. Other features include
pre-fade cue, several digital and analog outputs, two stereo mix-minus

outputs and talkback functionality.

+49 2173 967336, fax +49 2173 9672400
www.yellowtec.com; info@thummahr.de

Circle (281) on Free info Card
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WELCDOME TO musicmusicmusic

CEICTRC 1 (e workTS moat advamcmd dayike! massic dalabann CoegaRy
Une this mmbote 1> Wt 81 WY o1 00t @BCBRG. round braskiny dajile) i delobsse prodects §ad mrvices.

www.musicmusicmusic.com

musicmusicmusic: We bring our database of music to you, with the
absolute best in Internet music delivery. By employing cutting edge
technology, we provide tumkey solutions for all of your music
database needs, as well as Web design, completely customized
music for your website and a wide range of promotional tools. Be a
part of the future of Intemet music now. Check out our website at
www.musicmusicmusic.com.

OMT Technologies inc.

Hame

About Us
Froduets

proties MediaTouch

FaAQS - wil

Tech Support

|
Bemo

Contacrs

N6=20!
Take Your Station Into the Fulure...

www.omt.net

OMT Technologies: MediaTouch by OMT Technologies provides
radio stations with state of the art digital audio systems for live
assist or full automation use. With over 14 years of broadcast
experience, MediaTouch has innovative software solutions
starting as low as $995. Surf to MediaTouch, see our exciting new
products and find out how our clients sound better and save money
with our unsurpassed quality, reliability and support.

®
Logitek
Digital with a Better Difference
© Coppught 19599 Laghak Decvomer Sysiam, b
Al Logark products we free from datr-rmsmve opermsoas md wse of Logiek

Products would have aegatve Y2K spect caly  ured with peodects from ofhar mamdacasery
whach temseives extabe Y2K probioms

Bt samurvd that Loghek prducts wik not add te oar YZE. woene:

www.logitekaudio.com

Logitek Electronic Systems: Manufacturer of digital audio
consoles plus a full line of audio meters. Visit our website for
information on the NUMIX, ROC-5 and ROC-10 digital audio
consoles. You'll also find information on our DSP-based audio
meters, offering a range of displays while conforming to IEC
standard ballistics. Logitek — digital with a better difference!

www.antex.com

Antex Electronics: If you're looking for the most versatile, best-
sounding sound cards for broadcast applications, it's time to look at
Antex. Browse through Antex’s cornplete line of analog and digital-
ready products, read independent product reviews, get in-depth
technical information, check out high-end applications of Antex
products in the Sound Advice newsletter and buy products securely
online. Already a customer? Download drivers, softwake, owners
manuals and more.

—
[V o )

Everything you neec for your studioc project .
in one place. Ready to order now!
ors } SyatomsStore.com 9 desgned lar fost namgation and eesy ordenny You cen
] Sthes browss Mrough the Categanes on the kel 87 0o drectiy to the dems you
nwed by using the £

Nowd nalp fnding somethng? Ous gmn Drosdcast STIIBME matebers 43 Thess
products eveey dey. Ll DT how we COR help

Yool Wa car hglp you with L PEML
SystemuSiors com g 3 dwsier of RDA Systeme, ng.

Posnuress Prcxioct

Proguct Coge DAL RASMKINS
Price; $746.0!

f =

sngsie lar special ollery!

www.systemstore.com

SystemsStore.com: Doing your own studio systems project?
This site has everything you need, including advice! Assembled
by the experienced staff at RDA Systems, the site has over 2600
items including racks, cable, connectors. cable ties, D-rings and
punchblocks, all from well-known names like Belden, Gepco,
StudioHub, Panduit, and Neutrik, and much, much more. New items
are added daily and everything is available for ordering on-line!

g o]
Poge Ubde |
FRODVCTS
Dovalend Y2
REMQ '
ﬁ’;&;‘l‘. .a Castemer Frimdhy Company
= =
RadioSoft keleases:
Eile. Dywniesd ComStude V 2,2 Sestember 7, 1999
g ComStudy ¥ 1.5 U September 9, 1999
Whats 1 FCC Purchases ComRudy July 2, 19991
Radiehont? /| Upcoming Shows:
| -+ APCO Regional, Coraus Christl, February 16 - 17, 2000
CTIA New Orleans, February 28 - March 1, 2000, Booth
‘ConSard 1952
Feorures « IWCE Las Vegas, March 22 - 34, 2000, Booth 365
y - NAB Las Vegas, Apsil 2000
;_jm + UTC Phoentx, June 23 - 27, 2300, Booth 415
L « APCO Boston, August 13 - 17 Booth 2338

www.radiosoft.com

RadioSoft: The industry leader in the development of radio
engineering software. Fifteen years of software development have
been brought together in ComStudy 2.2, today's leading software
package. This leading edge technology is being used by federal
agencies, state agencies, coordinating bodies broadcasting
stations as well as many two-way radio and cellular planners. Visit
our website and see the very latest radio engineering software.
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Stereo recorder

Maycom Automation
Systems

» Handheld recorder:
High-quality stereo recorder with

MPEG encoding/decoding. Features
extended temperature range, a rubber
grip, a built-in high-quality mic and remov-
able compact flash cards. Also features a large,
illuminated graphical display, a connector to an optical

docking station and a balanced input for an external mic.
Standard batteries, a smart battery pack, a headphone connector and an

internal speaker are included.

+31 481 377740; fax +31 481 377380; www.maycom.nl; sales@maycom.nl
Circile (278) on Free Info Card

Intraplex Intralink-I1P
Harris

A Multiplexer: The

IP audio transport is designed to sup-
port future commercial use of IP-
based, CD-quality, real-time stereo
audio over Ethernet links for a variety
of applications. These include deliv-
ery of audio content to servers or
server networks for webcasting using
streaming technologies as well as use
of IP transport of programming across

local and wide area networks.
800-622-0022; fax 513-459-3890
www.harris.com; broadcast@ harris.com
Circle (255) on Free Info Card

Broadcast mic

The Hollywood Edge,

Soundelux Micro

R-1: Features a large-diaphragm con-
denser and produces recording studio
audio quality as well as a 1-inch dia-
phragm transformerless FET and gold-
on-Mylar diaphragm. The high SPL
capability (138dB), high sensitivity
(20mV/Pa), low self-noise (9dB“A™),
low power consumption (1.31mA)
and internal windscreen are pack-

aged in a rugged, all-metal design.
323-603-3228; fax 323-603-3245
www.soundelux.com/mics

Circle (266) on Free Info Card

Audio processor/stereo generator
Energy-Onix

Digital power meter

Bird Electronic

V Model 5000 Thruline: A hand-
held directional RF power meter com-
bining a digital display with the ability
to accurately measure power in ana-
log and digital RF systems. its com-
pact size, rugged construction and
rechargeable NiMH battery make it

ideal for use in the field. Features
backlit digital display, simple menu
commands and five dedicated speed
keys. Provides average, true average
or peak measurements of 0.1W to
10,000W with *5 percent accuracy,
and automatically calculates VSWR,

return loss and match efficiency.

440-248-1200; fax 440-248-5426
www.bird-electronic.com
sales @bird-electronic.com

Circle (261) on Free Info Card

Maximizer IH: Integrated control of three-band audio, matched to a
sophisticated digital stereo generator. Easily adjustable controls. Delivers

loud music without distortion.

888-324-6649; fax 518-758-1476; www.energy-onix.com; energy-onix @ energy-onix.com
Circle {273) on Free Info Card

o

Ao

hetterwebcasting.com

Streaming or broadcast, Antex has you covered.
The LX series of sound cards are ideal for web audio, ;
with 20-bit digital sound quality, highly stable Windows

95/98/NT/2K software, and up to 4 inputs and 4 outputs.
To find out more, visit antex.com (or betterwebcasting.com)

today or call 1-800-338-4231.

digital

Circle {140) on Free Info Card or go to www.beradio.com
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Field recorder
Nagra

P ARES-P: De-
signed for single-
handed operation,
with dimensions of
7.4%X3.15X1.1 inch-
es. Records three
hours and 15 min in
stereo at 128kb/s
(192MB card). Bat-
tery life is 4 hours, and it takes five AA alkaline batteries.
20 bit Sigma-Delta A/D and D/A conversion. 16-, 24, 32-,
48kHz sampling frequencies. Uses PCMCIA Flash RAM
type [ and 1I recording media. Recording mode is digital
compressed; G.722, MPEG Layer 1. Mic, mono and stereo,

phantom, ALC and sensitivity-selectable inputs.
615-726-5191; fax 615-726-5189; www.nagra.com
Circle (277) on Free info Card

Modular digital console

Audioarts Engineering

D-70: All input modules feature A/B switching and all
digital inputs have standard sample-rate conversion. Has
analog and digital outputs for all four stereo mix buses. Its
serial communication mates seamlessly with a station’s
automation and routing systems. Includes control room
and studio monitor modules with separate source-select
and studio talkback. A dual-caller phone section has a DSP-

generated mix-minus and separate record outputs.

252-638-7000; fax 252-637-1285, www.wheatstone.com
sales @wheatstone.com

Clrcle (276) on Free Info Card

Transmitter remote control
Gentner

A VRC2500: Easily programmed to identify and evaluate
problems that may arise at a remote site and take whatever
corrective action is needed. The action and current site
condition are then communicated to the station’s engineer
via telephone, pager or data transfer. Manual adjustments can
also be made from virtually any location using a telephone
keypad or PC. The unit can respond verbally over the

telephone, or it can display conditions on a PC monitor.
800-945-7730; fax 801-977-0087; www.gentner.com; bcastinfo @ gentner.com
Circle (264) on Free Info Card

Converters and distribution amps

Radio Design Labs

Digital audio interfaces: This family of eight devices
handle tasks for digital uses and covers S/PDIF and AES-3
applications for D/A converters, distribution amplifiers,
program selectors and format converters. All of the units
include RDL’s Sure-Lok circuitry to reinitiate the digital

clock before passing any signal.
800-281-2683; fax 805-684-9316; www.rdInet.com; johng@rdinet.com
Clecle (281) on Free info Card

www.beradio.com

Circle (141) on Free Info Card or go to www.beradio.com
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[ SOLID STATE, FM BROADCAST |

POWER AMPLIFIERS

-0 O mmm  me .

FM AMPLIFIERS FROM 150W TO 3KW,
MODULES FROM 10W TO 700W

Silicon Valley
PO W E R

AMPLIFIERS

The RF People

LCall 408-986-9700 Fax 408-986-1438

Circle (142) on Free Info Card or go to www.beradio.com

J

Coaxial Dynamics’
NEW Line of
Liquid/Air
Terminations
are quickly becoming
the choice of
“Chief Engineers”
for testing, adjusting
and alignment of
R.F. Transmitters.
The NEW design
of the Coaxial
Liquid/Air Cooled Loads |
gives you the capability
to handle requirements
from ! Kw to 10 KW.

@ COAXIAL DYNAMICS

SPECIALISTS IN RF TEST EQUIPMENT & COMPONENTS

15210 Industrial Parkway, Cleveland, OH 44135
216-267-2233 800-COAXIAL FAX: 216-267-3142
E-Mail: coaxial@apk.net

Web Site: http://www.coaxial.com - -~ A

Circle (143) on Free Info Card or go to www.beradio.com
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Digital audio codec
Musicam USA

A Prima LT Plus:
Contains three digital interface slots
that can hold any combination of ISDN terminal adapt-
ers, V.35, X.21, RS422 or RS530 interfaces. Users can send
stereo audio to up to three locations and mono to six
locations simultaneously via ISDN. Bonds multiple ISDN
lines 10 send audio at rates of up to 384kbvs. and supports
all standard bit rates through its other digital interfaces.
Has 24-bit A/D and D/A converters, AES,EBU digital 1/O

standard, and gold-plated Neutrik conneciors.

732-739-5600; fax 732-739-1818
www.musicamusa.com; sales @ musicamusa.com

Circle (257) on Free info Card

On-air console

LPB

Blue 5c: Features RJ-45 Ethernet and CAT-5 connectiv-
ity, two independent headphone amps, heavy-duty mil-
spec switches, a mono telephone bus and 10 stereo
inputs. Also has a stereo cue bus, five stereo channels, a
stereo program bus, and input-follow-remote starts.
Transformer balancing for RF immunity. Ideal for LPFM,

webcasting and remotes.
610-644-1123; fax 610-644-8651; www.lpbinc.com; ipbinc@aol.com
Circle (271) on Free Info Card

ISDN digital hybrid

Telos

V Telos Two: Gives users the flexibility to connect to
digital ISDN telephone lines as well as traditional analog
POTS lines. Enables broadcasters to take advantage of
superior hybrid technology and new call-management

features immediately, and to gain enhanced audio qual-
ity and call setup features once they make the transition
to digital telephone lines. Contains two digital hybrids in

a single rackmount unit.
216-241-7225; fax 216-241-4103; www telos-systems.com
Circle (252) on Free Info Card

AudioScience

Linux driver: Enables multistream recording, reproduc-
tion and mixing of MPEG-1 and PCM digitat audio on a PC
piatform. The HP! APIs are supported under Linux kernel
version 2.2 and higher. The driver uses large adapter
buffers to provide high-performance, glitch-free audio

under al! operating conditions.

302-324-5333; fax 302-738-9434
www.audioscience.com; sales @audioscience.com

Circle (279) on Free Info Card
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Furniture-line additions
Middie Atlantic Furniture
EC-SPK36, $24DG, DT8G: New
additions to the company’s furniture
line include the EC-SPK36 Edit Cen-
ter speaker stands, which feature
dual cable-management channels to
accommodate powered and passive
monitors. Constructed from high-mass
materials for resonance damping;
rubber feet and carpet spikes are
included. The S24DG, a 24-space
vertical enclosure system, features
integral noise reduction and cooling
with built-in doors with gaskets and a
filtered quiet fan system. The DT8G
is an eight-space tabletop rack that
can be incorporated into existing
Edit Center systems to deliver more
enclosure capability.

£73-839-1976; fax 973-839-1976

www.middleatlantic.com
sales @middleatlantic.com

Circle (256) on Free info Card

Powered subwoofer system
Yamaha

A SW10: A bi-amped monitor speak-
er designed for broadcasting. Pro-
vides exceptional sonic quality and an
extremely flat response over a wide
listening area. An 8-inch long-throw
woofer housed in a bass-reflex design
cabinet provides deep and tight low-
end reproduction. A 1-inch pure tita-
nium dome tweeter with a wide-
dispersion waveguide horn provides
a smooth, high-frequency response
to beyond 40kHz. Internally pow-
ered, the unit’s 120W for low frequen-
cies and 65W for high frequencies

optimize this speaker’s sound quality.
714-522-9011; fax 714-522-9522
www.yamaha.com/proaudio

Circle (253) on Free Info Card

www.beradio.com

Electronics reference books
C]J Publishing \
P Electronics tutorial books:
The Transistor Handbook and The
Diode Hancdbook are the latest
addirions to this series of technical
books written for engineers and
technicians in the electronics and
electrical industries. Both books
contain practical theory and cir-
cuit-level applications.

913-764-3577,; fax 913-764-8909
Circke (232) on Free Infc Card

Building the world’s most
advanced satellite deli
platform availablz to the
radio industry. ,

both the small
and the nation's™®
largest networks

utilize NSN. =

300-345-VSAT(8728)
303.925.1708

émail: sales@nsn.net
www.nsn.net

NSN'
A Clear Channel Communications Company

Circle (144) on Free Info Card or go to www.beradio.com
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Solid-state FM dual transmitter system
Nautel

<« Quantum 20/20:
Comprises two 20kW
standalone FM transmit-
ters that are fully inte-
grated to operate as a
40kW active reserve-
transmitter system. Sin-
gle or dual digital excit-
ers with coherent drive
components are includ-
ed. System controls,
metering and diagnos-
tics for 40kW operation
are incorporated within
the dual Quantum 20 cabinets. Three standard configurations are offered.

902-823-2233; fax 902-823-31 83; www.nautel.com; info@nautel.com
Circle (268) on Free info Card

Dual effects processor

TC Electronic

MeOne: Features 100 presets, and you can store up to 100 presets in the
user bank. Comes with a dual engine structure, %-inch balanced jack I/Os,
S/PDIF digital /O (24 bit), 44.1kHz to 48kHz internal processing, various

routing options and more than 20 high-quality algorithms.
805-373-1828; fax 805-379-2648
www.tcelectronic.com; info@tcelectronic.com

Circle (270) on Free Info Card

68

The Ultramod FM is a self contained split-band stereo

FM processor, with an input AGC, a split-band ,
compressor-expander and an
ultra transparent digital stereo generator.
Also includes a built-in composite compressor.
Designed to help you compete in your
market at a price you will like.
Contact us for details or call your dealer.

www.broadcasttech.com |

Broadcast Technology Company |
P.O. Box 751  Lamar, CO 81052 ¢ (719) 336-3902 » Fax: (719) 336-9473

Circle (145) on Free Info Card or go to www.beradio.com
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WebVault

Broadcast Electronics

Internet audio studio system:
Designed for the collection, organi-
zation and broadcast of professional
audio over the Internet. Offers AV
Air, AV Sat, AV Production and AV
Scheduler. Also offers additional traf-
fic and music-scheduling software
plus AV Web, the newest addition to
the AudioVault software line, which
streams data along with the audio to

create dynamic HTML presentations.
217-224-9600; fax 217-224-9607
www.bdcast.com; bdcast@bdcast.com

Circle (275) on Free Info Card

Telescoping mast safety package
Will-Burt

A D-TEC: Includes four safety fea-
tures: a bright, focused look-up light at
the top of the mast to illuminate the
area above the mast, a tilt detector to
wam if the system is not vertical, a
unique AC detection system designed
to electronically sense voltage-carrying
wires, and a sophisticated anticollision
system (o detect overhead obstructions

in the path of the extending mast.
330-682-7015; fax 330-684-1190
www.willburt.com; mastlite @wiliburt.com

Circle (254) on Free Info Card

Audio management system
Computer Concepts

EpiCenter: Accepts all audio for-
mats and reroutes them in real time,
in digital or analog, to any location.
Less space is required for rack config-
urations. Simultaneously records,
encodes/decodes, stores and plays
back hundreds of audio events. Al-
lows you to manage operations over
multiple locations. Configurable to

accommodate operations of any size.
800-255-6350; fax 913-541-0169
www.ccc-dcs.com

Circle (274) on Free Info Card
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Compact two-way
loudspeaker
Hafler Professional

A M5: This near-field passive mon-
itor is magnetically shielded and is
designed to work alone or in con-
junction with Hafler’s line of pro-
fessional amplifiers as well as the
TRM10s active subwoofer. The mon-
itor’s 5/s-inch thick MDF cabinet has
an internal volume of 5.3 liters and
a front firing slotted port tuning the
system to 70Hz. The low-frequen-
cy character allows a smooth re-
sponse extending down well be-

low system tuning.
888-HAFLER1; fax 602-894-1528
www_hafler.com
sales@hafier.com

Clrcie (263) on Free Info Card

Streaming

audio content

Musicmusicmusic

Website solutions: The company is
an RIAA (Radio Industry Association
of America) licensed webcaster that
helps you make your website a rev-
enue generator. Produces “Internet
Radio,” customized music programs
for your station’s website. The com-
pany can create the music your audi-
ence wants to hear and make it avail-
able around the clock. Allows you to
promote contests and loyalty pro-
grams as well as insert community-
service announcements. Also does

website redesigns.
416-537-2165
fax 416-537-2510
www.musicmusiemusic.com

Circie (269) on Free Info Card

www.beradio.com

Portable mini-disc recorder
HHB Communications

Portadisc: Optimizes the advantages of the mini-disc format, including
exceptional sound quality, random access and straightforward editing using
easy-to-handle, low-cost media. Records on standard mini-discs and uses the
latest ATRAC recoding algorithm to ensure optimum sound quality. Balanced
mic input circuits enhance the unit's sonic performance. The circuits feature
switchable phantom power and limiting, which can be stereo linked. Records

80min stereo; 160min mono.
310-319-1111;1fax310-319-1311
www.hhb.co.uk; sales @ hhbusa.com

Circle (280) on Free Info Card

Model DAI-2 Dial-up Audio Interface

The DAI-2 allows you to perform unattended remote broadcasts from an ordinary telephone. But with the array of
features included, its uses are unlimited! The DAI-2 combires a telephone autocoupler, a DTMF tane operated
controller, aucio switching, alarm sensing and output relays Into an extraordinarily flexible system.

F E AT

8 control/audio relays
4 logic-level inputs
DTMF tone decoder
fully programmable

&P Sine Systems

U R E S

relay status indicators
balanced audio /O
telephone autocoupler
integrated relay panel

innovative solution
nashville, tennessee * 615.228.3500 voice * 615.227.2393 fax-on-demand * www.sinesystems.com

Circle (146§ on Free Info Card or go to www.beradio.com

RADIO
FURNITURE

geared towards
the next generation,
of radio
environments

Z
Z

SETTING NEW STANDARDS OF EXCELLENCE, ENGINEERING & DESIGN

il 1

Or Contact Your Local Forecast Distributor

*800°735¢°+-20

www.forecast-comsoles.com

Circle (147) on Free Info Card or go to www.beradio.com
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Audio-card accessories
Ward-Beck

V 8200 Series Additions: The 8200 series has four new additions to the
card-frame platform. All four new cards operate from 22kHz to 96kHz
sampling rates and offer 20-bit or 24-bit resolution. The D8205 (shown) is
an adjustable-gain distribution amplifie- witk: built-in sample-rate converter.

The D8206 is
a digital au-
dio reference
signal gener-
ator able to
produce con-
tinuously

variable signals from 20Hz to 20kHz from digital silence to 0dBfs. A sample-
rate converter, the D8207, can convert a maximum ratio of 1:3 or 3:1. The
D8208 is a dual-channel audio-processing ampilifier for level matching of two

AES audio signals. The two channels can also be mixed.
800-771-2556; fax 416-335-5202; www.wbsitd.com; wbsitd @istar.ca
Circle (259) on Free Info Card

PRMARY POWER T
l-' = DUAL INPUT
- vass  AUTO-SWITCHING

POWER CONTROLLER

B woromen

implete

Solution.

—
for state of the art
Expandable Transmitter

Control Systems.
as many as 8 transmitter sites
can be controlied in Real-Time

NEW!) " .
DATALIN=

with modem and voice support

J

=L=CTRONIC
INC.

(.

ASSOCIAT=S

(915)595-3103
web: www.elecassoc.com

=
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AC power
distribution unit
Pulizzi
Engineering

<« TCP 2562: Com-
bines true redundant
input, undervoltage
protection and fast switching. Designed
for critical systems that require redun-
dant AC sources to protect against a
power failure or severe brownout con-
dition. Accepts two AC power inputs,
available in either dual 120VAC (16A)
or dual 240VAC (16A). Monitors the
input voltage and automatically switch-
es to the secondary power source
when the primary source fails. The
high-speed transfer rate ensures that
the transfer is transparent to sensitive

electronic equipment.
800-870-2248; fax 714-641-9062
www.pulizzl.com; sales@pulizzl.com
Circle (251) on Free Info Card
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Audio distribution platform
Klotz Digital

Publication
SYPHA

A DAW Buyers Guide: A new pub-
lication dedicated to digital audio work-
stations and tapeless recorders. De-
signed to help potential purchasers
establish what is on the market so they
can begin the process of selecting the

most suitable products for their needs.
202-429-5373; www.nab.org/nabstore
Circle (265) on Free Info Card

NexGen Digital enhancements
Prophet Systems

VoiceTRAC: New features include tog-
gle fade, a zoom function and the ability
to export voice-tracking into a four-
track editor. The last feature enables
users to add elements and do their
mixes before importing them back into
the voice-track slot. A segue editor
allows you to tweak the upcoming
segues in your log and adjust the cross-

fade points.
800-658-4403; fax 308-284-4181
www.prophetsys.com
sales @prophetsys.com

Circle (272) on Free Info Card

<« Vadis 880: Provides
an efficient approach
to audio routing, fiber
optic distribution, for-
mat conversion and
machine control. In-
cludes a range of DSP
functions. Multiple con-

trol locations can share sources, area-wide logic control, signal routing,

splitting and more.

678-966-9900; fax 678-966-9903
www_kiotzdigital.com; klotz_ digital_sales@compuserve.com

Circle (258) on Free Info Card

-

www.beradio.com



Making Business Lasier

Steve Floethe is the
CBO of Advantage
Productions, Inc., in
Fo-t Myers, FL.

“BE Radio helps me
keep up with what's
going on in the radio
industry. If anybody
comes to me and asks
me about the technical
aspects of radio,

hopefully | can answer
them.

“I enjoy the
comments made by the

engineers who write for
BE Radio. They talk about
some of the problems
they are facad with.

“BE Radio is
informational, but it's also
entertaining.

Steve Floethe
President CED
Advantage Productions,
Inc.

BB, Lio

Th= Radio Technology Leader

An INTERTEC®/PRIMEDIA Publication

Photo: WWIBC Production studio;
Jon Mille’ courtesy Hedrich
Blessing =he

ggraphers, Chicago

Designed by broadcast engineers for broadcasters, our audie and digital audio switchers offer excellent

Switcher X IR
and flexible mounting accessories

sonic quality, removable I/O connections, contact closures and serial remote control capabilities

S$S 1244
Active crosspoint switching/routing with 12
stereo inputs and 4 stereo outputs.

AP TETERRTIEET

10X1
Passive switching/routing with 10 stereo inputs
and one stereo output or vice-versa.

Active crosspoint switching with 8 stereo
inputs, 2 stereo plus 2 mono outputs.

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

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

8X2D

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

EFEE

6X1G
Passive switching/routing with 6 stereo inputs
and one stereo output, or vice-versa.

3X28B
Active crosspoint switcher with 3 stereo inputs
and 2 stereo outputs.

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

Voice: 360 . 428 . 6099
Fax: 360 . 428 . 6719

SS 341
Passive switching/routing with 3 stereo inputs
and one stereo output or vice-versa.

SS 2.1/BNC
Passive switching/routing with 2 composite
audio, video, or AES/EBU inputs to 2 com-
posite audio, video, or AES/EBU outputs, or
vice-versa.

-

SS 2.1/TERM
Passive switching/routing with two stereo
inputs to one stereo output or vice-versa.

BROADCAST

t o 0l sE
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TRANSCOM CORP.

Serving the Broadcast Industry Since 1978

P>
<

VISIT OUR NEW INTERNET SITE AT
www.fmamtv.com
SEND YOUR E-MAIL REQUESTS TO: transcom @ fimamtv.com
Fine Used AM & FM Transmitters. Authorized Representatives for all
major equipment manufactures. Let us send you a customized quote!
100 W FM 1985 Harris FM 00K Single Phase
I KW FM 1981 Harris FM 1K
vy 2 KW FM 1996 BE FM 2C Solid State
oZ Single Phase
= 2 KW FM 1984 Harris FM 2.5 K
f= 2.5 KW FM 1976 Collins 831D Single Phase
= 3 KW FM 1975 CS! FM 3000E
2 = 5 KW FM 1985 . Harris FM 5K
> 5 KW FM 1989 Harris HT-S Single Phase
= vy 5 KW FM 1978 RCA BTF 5ES2
Z 5 KW FM 1967 Collins 830E
6 KW FM 1994 Henry 6000D
§ 12 KW FM 1996 CCA 12,000 GZ
= 22 KW FM 1978 Collins 831G2
I KW AM 1979 Harris MWIA Single Phase
1 KW AM 1979 Harris MWIA Single Phase
' &3 I KW AM 1993 Continental 314T Solid State
<2 Single Phase
ZHE sKW  AM 1981 Harris MWSA
< SKW AM 1984 Harris SXS
B J0KW AM 1978 Harris BC 10H
e E 50 KW AM 1978 Continental 317C-1
50 KW AM 1982 Harris MW-50B
P.O. Box 26744, Elkins Park, PA 19027
800-441-8454 +215-938-7304 » FAX No.215-938-7361 s

The CircuitWerkes AC-12
Telephone Autocoupler Bay

_Illl!!ﬂ

FTITIIL Y

Getupto12couplersinaneat, compactchasis

The AC-12 rack-mounted
coupler bay is the best way to
eliminate a wall or cabinet
full of yesterday's couplers.
Our unique dual audio

> Auto answer & disconnect.
> 2audio busses for mass feeds.
> Individually card selectable
buss or aucxilliary audio 1/0.
» Theaux. audiojack is ideal
for multiple IFB feeds, etc.
> Ring counter answers on
user set ring number.
> Momentary or latching dry
contact outputs at pickup.
> Remove & install cards
without affecting the rest.
> LED indicators for ring,
clipping, power & online.
» Check out our Internet web
site for more info and
technical manuals.

busses eliminate the tedious

and messy wiring associated
with mass feeds. Each card
can also individually either
send or recieve telco audio,
making it perfectfor IFBs, etc.
Best of all, a loaded AC-12
lists for about $200 per coupler.

CircuitWerkes
3716 SW 3" place

Gainesville, Florida 32607
(352) 335-6555/ fax 380-0230

Circle (150) on Free Info Card or online at www.beradio.com

O o000

hitp:/iwww._circuitwerkes.com

Circle (151) on Free Info Card or online at www.beradio.com

Buy simplicity,

reliability and service.

EAS

Price $1750.00

Equipment in-stock
for immediate delivery.

Phone 740-593-3150

Now available
with
optional DTMF

control
via a phone line.

GORMAN-RE
257 W. Union St.

SCann
Ready =

DLICH MFG. CO.

Athens, Ohio 45701 FAX 740-592-3898

GORMAN REDLICH MFG CO ATHENRS OHIO
i
LT (B e |

il » -
PRINTER NOT CONNECTED* A A 5 6

AN

ENCODER DECODER FCC 10: MV2E2S1

* 5 two-way RS-232 inputs/outputs for computer, remote
signboard & character generator

* 6 audio inputs on standard models. All audio inputs & outputs are
transformer isolated from encoder-decoder board

* Automatic interruption of program audio for unatiended operation

* 4 line 40 character LCD display with LED backlighting

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

Web Site: www.gorman-redlich.com ¢

* Will handshake with automation equipment

* 2 year warranty

* 2 minutes of digital audio storage

* 25 pin parallel printer port for external printer

* 52 terminals on the rear to interface with other
equipment by removable plugs

* BNC fitting with 600 OHM balanced audio out
for second transmitter

E-mail: jimg@gorman-redlich.com

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

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

72
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'Shively Labs

Reach for Ratings!

Shively Antennas Deliver
Coverage!

A- + Superior Engineering
af===" z « Multistation Solutions
¢ ——7  «Filters & Combiners
B « Translators
+ Reliable Pattern Studies
* - Coax
FM & TV Antennas
and Related RF Equipment

because ... it pays to be heard!

P.0.Box 389, Bridgton, ME 04009 USA
Tel.: (207) 647-3327  FAX: (207) 647-8273
1-888-SHIVELY e-mall: sales@shively.com

Web: www.shively.com
- An Employee-Owned Company -

Circle (153) on Free Info Card or online at www.beradio.com

PATRIOT

COMMERCIAIL ANTENNA SYSTEMS

VSAT-Offset Antennas

Single Polarity Feads
Dual Polarity Feeds

Pole Mounts Tronsmit/Receive
Wall Mounts 76 cm Receive Cnly

1.0 meter LNBF:
1.2 meters
accuracy

-Superior corrosion l 08 me'ers Easy, ene-

resistance person installation
-Galvanized Mounts Contact us via e-ma |
-Powder Coated Reflectors sepotriot@vayoger net

Ku and KA Band Offsets
Ballast Roof Mounts 60 ¢cm

Lost effective
antenno Systems
Superior surface

Satellite Exporti& Engineering
1007 Industrial Avenue, Albion, Michigan 49224 USA
Phone: 517-629-5990 or 800-470-3510 Fax: 517-629-€690

www.sepatriot.com

Circle (154) on Free Info Card or online at www.beradio.com

"Remember that time is inoney."
— Benjamin Franklin

When you
must, must
have
precision
timing

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 27 years.

Whether using GPS, WWYV, Modem, Crystal
or line frequency accuracy — all ESE Master
Clocks can drive digital or analog slave
clocks, as well as interface with video and/or
computer based systems. Call for more
details.

142 Sierra Street * El Segundo, CA 90245 USA
Phone: (310) 322-2136 « Fax: 310.322.8127
www.ese-web.com

Circle (155) on Free Info Card or online at www.beradio.com
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BROADCAST ENGINEERING
CONSULTING SOFTWARE

Longlev-Rice over 3-D Terrain

Professional software packages for
preparing FCC applications & plotting
coverage. For Windows & NT.

* Create "real-world" coverage maps
& interference studies with Longley-
Rice, TIREM, PTP, FCC & other
models using polygon map features.

* Search for AM, FM. TV, DTV, &
LPTV channels with graphics oriented
programs and FCC databases.

* "Plot STL paths in 3-D using 3-Arc
second terrain datebases...and more!

oft

Broadcast Communications Software
and Engincertng Consulting

800-743-3684 » www.v-soft.com

Circle (156) on Free Info Card or online at www.beradio.com

GET TODAY’S BEST DEALS!

CALL SPACEW’SEm DIRECT FIRST!

s

SEVERAL GREAT LINES OF QUALITY SYSTEMS -
TO FIT ANY BUDGET!
* QUALITY COMPONENTS AND WORKMANSHIP IN EVERY
SYSTEM!
* PERSONAL ATTENTION FOR EACH CUSTOMERS
SPECIFIC NEEDS!

* SAFE AND TIMELY SHIPPING AVAILABLE FOR OUR
CUSTOMERS!

CALL USfor a FREE complete information package! 800-775-3660

SPACEWISE® BROADCAST FURNITURE INC.

“the Broadcasters’Furniture Store”
(NOW IN OUR 5™ YEAR)
WEB www. spacewise.com E-mail spacewise @ mciworid.com
FAX: 480-704-6149

Circle (158) on Free Info Card or online at www.beradio.com
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THE ANTENNA IS DH!
THE PRICE IS RIGHTY ™

|WHAT MORE COULD \
YOU ASK FOR?

| = 3m Antenna
£ wi¢8” Ring Mount

=,

Quick Delivery!
‘. Easy Assembly]
Delivered Right To The Job Site!

() Satellite)

600 North Marquette Rd.
Prairie du Chien, W1 53821

1-800-627-9443

Fax: 608-326-4233
Intemet: designhomes.com/dhsat htmi.com

Circle (157) on Free Into Card or online at www.beradio.com

7 Attendance is FREE!

A.R.M.A.

ARMA Expo 2000
is here!

June 26 & 27, 2000
Bailtimore, MD
Baltimore Hyatt Regency

Call 610-640-1229
today for details.

Or register online at:

American Radio Manufacturers Association

www.armagroup.org

Circle (159) on Free Info Card or online at www.beradio.com
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PROFESSIONAL SERVICES

t

Harnack Engineering, Inc.
Accurate Engineering for Broadcasters
Kirk Harnack
(800) 366-7618
kirk@harnack.com

HARNACK www.harnack.com

JOHN H. BATTISON P.E.

FCC APPLICATIONS AM, FM, TV, LPTV
Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD °1
Loudonville, OH 44842

CONSULTING BROADCAST ENGINEER,

Your Best Source for

FCC Rules!

Pike & Fischer, Inc.
Available in loose-leaf print,
disk, and CD-ROM.

covered:
1, 11,
17, 25,

26, 27,
73, 74.

79, 101

419-994-3849 FAX 419-994-5419

Call 800-255-8131.

Applied Wireless, Inc
. providing oplions.

PO Box 926

I L ]
‘ New Market, MD 21774

A- w‘ffeless tel.: 301.865.1011

tax.: 301.865.4422
Kevin McNamara emall:kevinmc@apphiedwirelessinc.com
President & CEO

www.appliedwirelessinc.com

D.L. MARKLEY

& Associates, Iinc.

INDEPENDENT CONSULTANTS ez
RUSS

SPECIALIZING IN

CONSULTING ENGINEERS {2 {21 RECORDING & BROADCAST FACILI :
2104 BestioseiAve, DY VI DESIGN & PLANNING,
Pem;g;‘gﬁ::fo“ PPTTT 3 ARCHITECTURAL ACOUSTICS
e JIVP 0 & VIBRATION CONTROL
i & TECHNICAL SYSTEMS DESIGN 57279343835

HELP WANTED

seeks an experienced project man-
ager for an earth terminal refur-
bishmentproject. Candidates must
haveexperience managing national
projects. Experience in earth sta-
tion construction highly desirable.
Send cover letter indicating
job #1028 and resume to:

National Public Radio Human Re-
sources Dept. 635 Massachusetts
Ave.,, NW Washington, DC 20001,

fax to 202-414-3047, or email
“employment@npr.org”. NPRisan

Equal Opportunity Employer.

N\
BER Ao
Brian Huber

800-896-9939
Classitied Advertising Manager

0 %

P |
£ A
."\_ '
> n-&._-ﬁ-%".:.._e;:
— =

This position maintains audio broadcast & transmission integrity by
overseeing a broadcast automation system, recording & routing
incoming & outgoing audio transmissions in Master Control. Able to
identify & correct potential malfunctions in the automated broadcast
delivery system.

Job Requirements:

e Computer power user

 Bachelor's degree or equivalent experience

¢ Basic knowledge of electronics, audio signal flow, and telecommu-
nications (satellite and land based)

» Knowledge of & min. of 3 — 5 yrs exper. in a master control
environment

o Knowledge in computer science desired

» Studio production knowledge is highly desirable

Send your resume to:

The First Church of Christ, Scientist
Personnel Dept., A-130

175 Huntington Ave

Boston, MA 02115

Fax (617) 450-3856

e-mail: jobs@csps.com

e TR T T

just Think... |

...if this had been your ad, you'd have a prospect right now!
Call Brian Huber at 800-896-9939 to place your ad today.

May 2000 BE Radio 75
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cbsi

Custom Business Systems Intl

Join CBSI, Custom Business Systems, Intl. (a division of Wicks Broadcast Solutions,
LLC) - the leader in the radio broadcast computer systems industry. We have immediate
openings in the following categories:

*  Customer Relations/Inside Sales - Come to the beautiful Oregon coast...enjoy
Ocean breezes and mountain sunrises. Ensure that our clients get the most from
the most advanced radio business software available....and be working toward a
move to a position as a Regional Sales Manager. Avoid the “consolidation
crunch”, put your minimum of five years radio experience and strong knowledge
of computers to work for the best.

Is Digital Audio your favorite topic? Do you understand live assist, audio compression

|| and PC networking?

s Installation Support Technician Duties include digital equipment installation,
training and follow up to customers ongoing questions and needs. Radio engineer
ing functions are essential.

DIGITAL

i
[ ]
e
UNIVERSE

Position is based from Reedsport, Oregon on the beautiful Oregon Coast and will travel
extensively both in the US and internationally.

Exciting news! CBSI has just been honored by Oregon Business magazine as one of
the top 100 companies to work for in Oregon! CBSI made this exclusive list from more

than 2,800 firms that apply each year. EGO s
mml!usms $

100
BEST |

Custom Business Systems, Inc.
Attn: HR Manager

PO Box 67, Reedsport, OR 97467
E-mail: HR@cbsi.org www.cbsi.org
Fax: 541-271-1401

We offer a competitive compensation, benefits
package including 401-(k) match & relocation
assistance. Forimmediate consideration,
please contactus.............

76 BE Radio

May 2000

Going digital means going Prophet.

Opportunities for tech support, an audio
engineer,“C" programmers, installation
speciallsts and a tralning assistant.
Great salary and benefits.

—— Prophet Systems Innovations —
Call Candy Spady at (877) 774-1010
or visit our website at www. prophetsys.com

Services

l__li ®ELECTRONICS
nd RESEARCH, INC.

STRUCTURAL

ANALYSIS

ERI Incorporated

ERI® 812-925-6000
7%77 Gardner Road
Chandler, IN 47610

www.ERlinc.com

Consulting Communications Engineers
EMC Test Lab

* FCC Applications and Ficld Enginecrin

« Frequency Searches and Coordination
o AM-FM-CATV-ITFS.LPTV
) * EMC Test FCC and European (IEC)

0 OWL ENGINEERING, INC.

E-mail: info@owleng.com 1-800-797-1338 fax (612)7854631
B899 Hastings ST NE, Blaine, MN 55449 (612)785-4115 Member AFCCE

(ForSale
VIF

IDLERS
HOLD DOWN KNOBS

SEQUOIA

ELECTRONICS
(408) 363-1646 FAX (408) 363-0957

Promote your company
and products!
Advertise in BE Radio's
Classifieds!

Call Brian Huber at
800-896-9939
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Noumber - Number

AETA Audio 12 109 ..
Antex Electronics .64 140 ..
Aphex Systems ......... 41 126 ..
ARMA 2000 ........... 74 159 ..
Armstrong Transmitters ... 18 113 ..
Arrakis Systems 29 120 ..
Aztec Radiomedia ............ 57 139 ..
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703-875-9100

217-224-9600

888-BSI-USA1

800-426-8434

719-336-3902

888-890-7424

360-428-6099
352-335-6555
800-COAXIAL
800-237-1776
800-237-1776

219-294-8000
608-326-8406
703-875-9100
714-424-6100
. 714-424-6100
. 714-424-6100
714-424-6100

.. 915-595-3103

310-322-2136

.. 516-253-9000

.. 800-945-7730

740-593-3150
800-622-0022

972-447-9115
816-300-0323

.. 816-300-0323

Intertec Publishing
J K Audio

Klotz Digital ......o........

Logitek
Mager Systems
Mediatouch ..
musicmusicmusic ...
Neumann

NPR Satellite Serv ..
NSN Network Serv .
OMBAmerica

Prophet Systems ........
Radio Computing Serv
Radlo Design Labs
Radio Systems .......
RDA Systems
RF Specialties ............
Satellite Export

SBS

Scott Studios Corp. ...
Shively Labs ...............

Sierra Automated Sys .

Silicon Valley PwrAmp ....

Sine Systems
Spacewise
Telewave ...

Telos Systems..
Transcom Comp. ...........
V-Soft Communications
Wheatstone Corporation
Wheatstone Corporatio

Windows to the Web ...
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Advertiser
Hodine

.. 800-288-8606
800-JKA-UDIO
678-966-9900

800-231-5870
602-780-0045

204-786-3994
416-537-2165

860-434-5220
202-414-2620
.. 303-925-1708

3054770974
877-774-1010
914-428-4600
805-684-5415
856-467-8000
314-391-6955
816-628-5959
.. 517-629-5990
800-726-8877

207-647-3327

818-840-6749
408-986-9700
.. 615-228-3500
800-775-3660
650-968-4400
.. 216-241-7225

800-441-8454

319-266-8402

252-638-7000
252-638-7000
913-967-1848

Steven Bell

9800 Metcalf Avenue

Overland Park, KS 66212-2215
Telephone: (913) 967-1848

Fax: (913) 967-1900

E-mail: steven_bell@intertec.com

CLASSIFIED ADVERTISING
Brian Huber
Telephone: (800) 896-9939
(913) 967-1732
Fax: (913) 967-1735
E-masl: brian_huber@intertec.com

) offices

NATIONAL & INTERNATIONAL

REGIONAL MKTNG MGR

Anna Bannister

9800 Metcalf Avenue

Overland Park, KS 66212-2215

Telephone: (913) 967-1947
Fax: (913) 967-1901

E-mail: anna_bannister@intertec.com

LIST AENTAL SERVICES

Lori Chnistie

Telephone: (913) 967-1875
Fax; (913) 967-1897

Jenny Eisele (Editorial Reprints)

Telephone: (913) 967-1966
Fax: (913) 967-1898

E-mail: jenny_ciscle@intertec.com

www.beradio.com

EDITORIAL

Chriss Scherer, CSRE. Fditor

Skip Pizzi, Executive Editor

John H. Bautisen, P.E., Technical Editor, RF
Dana Martin, Associate Editor

ART

Michael J. Knust, A Director

BUSINESE

Dennis Triola, Group Publisher

Rachellc Thom:as, Marketing Director

Kathy Lewis, Advertising Céordirmmr

Mary Mitchell Classified Advertising Coordinasor
Sherri Gronli. Corporate Circulation Director
Gayle Hutchens, Circulation Manager

Customer Servace: 913-967-1711 or 800-441-0294

TECHNICAL CONSULTANTS
Harry C. Mardn, I.(gul
Kevin McNarcara, CNE, Compurer Technology
Kirk Harnack, Contract Engineering

Russ Berger, 8roadcast Acoustics

Donald L. Markley, P.E., Transmusion Facilities
Yasmin Hashmi, anaﬁolml Correspondent
Stella Plumbridge, European Correspondens

MEMBER ORGANIZATIONS

Sustaining Members of the following: PRI

* Acoustical Socicety of America i

* ARMA N e e

* Audio Engincering Socicty

* Socicty ot Broadcast Engincers

Member, American Business Press V an.EA.
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Center of attention

By Skip Pizzi, executive editor

hose of us who cover the radio industry have noticed
increased attention from the mainstream press lately.
“How will the horde of new technologies that deliver
audio to listeners affect the radio industry,” they ask.
None of us has the answer, of course, but it's been
enlightening to explore the possible outcomes — which
range from minimal disruption to wholesale extinction of

The[PTS Byte

Content types

To minimize lost ear time, radio broadcasters will have to
do two things: 1. Improve the value of their existing services
(i.e., localize), so current listeners are more satisfied and less
likely to seck alternate offerings; 2. Luunch new secondary
content efforts that can be delivered by other services.
Among the latter, S-DARS is not much of an option (due to

the industry. Statistically speaking, the most
likely scenario falls somewhere in the middle.

i

Ear time

In the graphics and video domains, window-
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it mostly proprietary
ﬁ -3 content), but any Inter-
net-associated service,
such as broadband wire-

ing techniques allow multiple sources to be viewed and
consumed simultaneously. Similarly, the term teleweb-
bing has been ascribed to the
surprisingly popular phenome-
non of watching TV and surfing
the Web simultaneously. Audio
does not follow this trend, how-
ever. Most users will only listen
to one source at a time, which
places a relatively fixed limit on
the number of audience hours
available to audio providers.
Therefore, as any new services
gain ground, radio must neces-

sarily lose some.

Where the ears are is also important. At present, new
technologies based on the PC — such as Internet radio and
downioaded-file listening — have stolen ear time mostly
from fixed locations. Traditional radio still owns the mobile

and portable ears. (Ironically, Internet radio has actually
added some radio listeners at the workplace, where PCs
with high-speed Internet connections — and not radios —
are provided by the employer. This no doubt contributes
to recent research that indicates more people are using
Intemet radio than are downloading MP3 files.)

The next wave of the attack will take on the automotive
and portable listener bases, however, as $-DARS and
broadband terrestrial wireless services emerge. Here radio
retains an economic advantage with free-to-the-user ser-
vice, which newer technologies will likely never offer,
given their reliance on subscription models.

But if the new services add sufficient value, users will
sign up and employ the services, thereby stealing more
ear time from radio. So the relative value ascribed by
users to each service's content will be the ultimate arbiter
in this competition.
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less, is fair game.

The key to success in alternate markets will be to
repurpose content appropriately, however. Simply re-
peating the same content from the over-the-air service
won't cut it. Digital services allow more than just audio,
and more than just real-time delivery, so radio broadcast-
ers will have to adapt their creative abilities as the
boundaries between content types are blurred.

Creating the right business model for these new services
is a separate but equally critical challenge. There is a cost
burden that comes with the addition or revision of
content types, and there may be a corresponding need to
reinvent the revenue chain associated with these en-
hanced services. This should not be viewed as purely a
defensive strategy designed simply to hold onto listeners,
but rather as an aggressive bid to create new income
streams. A number of different models are emerging in
this space, all of which warrant observation by broadcast-
ers. (We will explore several of these in upcoming issues.)

Finally, let’s acknowledge that even the most successful
new service is unlikely to ever fully replace radio. Rather,
it will fit alongside radio in the menu of media options that
tomorrow’s consumers will have available to them. Nev-
ertheless, broadcasters will still need to be proactive in the
struggle for retention of aggregated ear time,

It's flattering to be a target of such attention. No one
would be interested in stealing its thunder if radio didn't
already own a dominant share of the media market. But
when you're number one, there’s only one direction you
can move in relative position. Sheer momentum won't
keep radio atop the heap anymore. It's going to be hard
work to maintain that position, but with the right set of
content offerings and sensible migration to new delivery
technologies, radio broadcasters could actually extend
their position to even greater dominance. Conversely,
should broadcasters fail to meet this challenge, there will
be no shortage of eager heirs 1o its fortunes. ’
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Meztch-IT & Match-T2

@ Use desirable domestic and semiHoro equipment
no perfcrmance hit.

@® Convert between balanced and unbalanced formats with excelent

noise and distortion specifications.

@ MatchHT interfaces recorders and MatchHT2 serves two

playback-only machines.

@ All channels have wide-ranging gain controls with
adjustrment.

@ Five year warranty.
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DA-T

in the studio with

precise muttiturn

M
@ An extrermety high performance dual microphcne preampifier:
@ Packed with features - powerful ant-hum fitter; protected 48V
phantorm power - and a wide gain range with precise multiturn controls.
@ Unique ocutput mode switch allows mixing of two mics or encoding to
L+R/L-R - allin one box.
@ Replace Nferior preamps in PC soundcards, mixing desks and recorders.
@ Five year warranty.

@ Distribute audio to widely differing loads, shielding each against fautts on

al others.

@ Eight outputs with individual wide-ranging muttiturn gain controls.
@ Internal mixer alows simultaneocus Mono and stereo distrbution of the

same signal.
® Unbalarce imputs or outputs with no loss of level.

@ Avaiable in a sturdy screw down case or an elegant 1U rack box - both

with a five year warranty.
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MicLim-T

@® The essential clean sounding Microphone or mone line limitenr:
@ Easy ta install in line with a microphone or into the effects loop - imnput

and output accept Mic or line levels.

® Protects equiprment from overioad and rookie operators from ]

embarrassment!

@ FET gain reduction with a complex time-constant circuit gives none of

the harshness associated with simpler designs.
® Five year warranty.
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@ Performs three processing functions in one.

® Armplify stereo signals, convert them to monao or encode to
L+R/L-R - at the fick of a switch.

@ nvaluable for remote broadcasts, hire or wherever needs keep changing.

@ Excellent audio performance with uttra-ow Nnase and distortion in all
modes.

@® Five year warranty.
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Lm-T

@ Two channel line level imiter with the same smooth, clean sound as the
Miclim-T.

@ Ideal for gain equaiization or light processing of FM, TV and studio sound.

@ Stereo or independent dual mono operation with visible indication of gain
reduction.

@ Close matching of channels in stereo mode - excellent audio
performance in allmodes.

@ Five year warranty.

Putting the PRO back into PROfessional Audio

No wall warts! No cheap plassic cases!

Broadcasters General Store
Phone 352-622-7700

Fax 352-622-7000
www.bgsfl.com

No nasty single turn pots! And not a bit of epoxy iN sigrt.

Circle (102) on Free Info Card or online at www.beradio.com




The Leading EDGE

WHEATSTONE’S D-600 is the DIGITAL Its LED metering system provides dual readouts
CONSOLE with the features you NEED! showing full scale digital peak and calibrated VU or PPM
It can control our digital AES routing switcher and ballistics, so you can derive maximum
display source information right above each benefit from its 24-bit architecture. You
fader. It can receive serial commands can even have in-line channel VU and
from your station’s auto- gain reduction metering!

mation system, The D-600

displaying allows you to
track and cut smoothly

IDs; it can even transition into

store and recall digital technology
channel setups without upsetting
directly from its your entire organization
control surface and retraining your whole
—all without the staff. THIS IS A TRULY
use of an external PC. EXCITING CONSOLE!
Each |nd.|V|d.uaI chapqel can ha.ve muItlp!e. para- Advanced technology,
metric equalization, limiting, ducking and digital gain o . . Ay S
settings—complete with preset recall —a great feature ~ SyStem integration and high reliability—
for your production suite or demanding on-air talent. WHEATSTONE has the LEADING EDGE!

tel 252-638-7000/ fax 262-635-4857 § VWheat tomne Cormoration
email: salesewheatstone.com 600 Industrial Drive, New Bern, North Carolina, USA. 28562

Circle (103) on Free Info Card or online at www.beradio.com





