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THE AMAZING LITTLE MIXER

fr-?Otlt,97i -Einy ipiPur "Einy
OR ANY INPUT TO YOUR MONITORS!

The new ALM-12d console from Auditronics
combines the benefits
console-all into one
cost effective package.
It's got everything you
need: twelve faders plus
two caller faders, four
mic pre -amps and of
course control room and
studio monitoring, built-in
cue and headphone am-
plifiers, and a concealed
headphone jack.

It's got the high end
features too, like bright
LED dot matrix source
displays above faders
and monitor pots, and 24
bit A>D and D>A ins and outs. Its AES digital
inputs have sample rate convertors so it works

tel 252-638-7000/fax 252-635-4857/sales@wheatstone.com
600 Industrial Drive, New Bern, North Carolina, USA. 28562

of a router and a of them-all

Digital so easy you don't install it-you CONNECT it!

with virtually any digital source gear you have.
It can run your source machines too-up to eight

opto-isolated. It even has DSP
digital metering that si-
multaneously displays
VU columns and peak
hold full scale digital so
you can be assured of
pristine performance. It
has powerful caller tools
that generate MXMs
automatically, and you
can program any of its
four MXMs to be pre or
post fader.

And because it's
AUDITRONICS, it's built
tough as steel, and will
be easy to maintain.

DIGITAL CAN BE EASY -JUST CALL
AUDITRONICS!

UD1TRONKS
copyright © 2002 by Wheatstone Corporation

vvvvvv. au cl it ro n ics . corn



Your safe path to FM/IBOC transmission.
in-3and/On-Channel, the next wave of high quality FM radio, is on its way.

e...treme digital But there's no need for fear, because Z -HD IBOC transmitters from Harris give
from HARRIS you the industry's most cost-effective, secure and reliable migration path.

Drawing from Harris' unmatched experience in digital transmission the Z -HD uses proprietary pre -correction circuitry
that eliminates the need for costly bandpass filters and increases transmitter efficiency. Z -HD transmitters are
available in all digital units or a hybrid version for common amplification of FM and IBOC signals.

Of course both versions have the same reliability and robustness you've come to expect from the folks who
make Z CD, the world's most popular FM transmitter. Plus, you enjoy much lower maintenance costs than with
tube transmitters and have the security of knowing that Harris' legendary quality and redundant architecture
will keep you on the air.

To learn more abcut Z -HD iBOC transmitters and other Harris extreme digital products, visit www.broadcast.hairis.con-.

For more information, call us at
1.800.622.0022 or click or
www.broadcast hams corn

www broadcast harris  om 1.800.622.0022
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Jeff Gulick
Regional Engineering
Services Manager

nel Radio
Jon Chadwell
AM Chief Engineer
Char Channel Radio

The New Face
Jeff: "We looked at everybocy... an: nobody had what Klotz Dicital has.'

Jan: "The flexibility, ease of use, low maintenance and great tech support reinforced our decision to go wi-h the. VALAIS tudiovledia Platform."
Jeff: 'We're brutally honest around here and .to be honest, if t was garbEge, we'd tel I you!

Jan: "But you couldn't get us to go back t: the old way of doing things if you bac to."

DIGITAL

TI-eres something comrort ng about an honest face... bt..t its the honest
thoughts o' our customers that are our most \-Aluab e ass. So, if you were
to ask them about their old analog rooter and comoles, we couldn't really

guarantee their sunny dispositions. But ask them about tieir KLOTZ DIGITAL
VADIS AudioMedta Platform? Wel .. please se the photo above.

Call o.- visit us on the web today to d;5cover the possibilities.

5875 Peachtree Industrial Blvd., #340, Norcross, Georgia 30092 Tel: 678-966-990) Fax: 678- p66-9903
ussales@klotzdigital.com www.klotzdigital.com/america



Free Standing AM Broadcasting Antenna

530 Khz to 17( D 1th - Used World V, ide

Height 49ft (15 ) to 75ft (23m)
Less ground zrea ns?.e d - Maintenance Free

Fifteen (15; Yea's Proven Experie ice

175 Sot.thgate Drive,
Guelph, Ontario, Canada N1G 3M5

P.O. Box 603,
Guelph, Ontario, Canada N1H 613

Tel: (519) 824-3220 Fax: (519) 824-3411
Email: enquiries@valcom-guelph.com
Internet: vvvumhvalcom-guelph.cc -71

Contents Online
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Currents Online
Highlights of news items from the past month

crs FCC Approves IBOC Technology

SBE Certification Receives V.A.
Reimbursement Approval

Broadcasters get the green light to commence
IBOC operations.

Eligible veterans can apply for reimbursement
for their SBE certification exams.

Extreme Digital Roadshow Recap
The digital radio future is here, and broad-
casters need to be ready.

Redesigned FCC ULS Search
Debuted Oct 17
The extensive redesign of the ULS License
Search is designed to increase its capabilities
and usefulness.

Audio-Technica Celebrates 40 Years
The company started in 1962 with a phono
cartridge as its first product.

Audemat and Aztec Radiomedia
Join Forces
The merger takes effect Dec.31,2002.The new
Digigram company will be called Audemat-
Aztec Solutions.

Site Features
SCA Primer

FM subcarrier services can be a source of
revenue for an FM station.They can also be
a source of aggravation if not maintained
properly. Click on Engineer's Notebook
and follow the RF tab.

FCC R&D on IBOC
Links to the FCC Ruling and the supporting
AM and FM data from lbiquity.

A
Demo Room

Step into the Demo Room for
online product demonstrations.

Industry Links
New associations, museums, schools and
radio history websites have been added.
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Serving
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orne to Dielectric for all your FM
needs. We have the most complete
broadband product line and 60
years of engileering expertise in the
industry. You can rely on Dielectric
as your one source of responsibility
for a successful project from
bottom to top.
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Towers
 Manufacturing

 Guyed
 SeIP-Supporting

 Mappiig and Inioection
 Custom Design 5: Modifications
 Installation and digging

Antennae
 Top and Side A4'..i.unt
 Multi-Statior,
 Pattern Stucties

Transmission Line

Combiniig Systems

Engineering Exceh'ence Since 1942

Call your TEAM today!  1 -866 -DIELECTRIC  www.dielectric.com "' A NE



Viewpoint

The IBOC rollout begins
cm

!Mk
11 net. l 1, the FCC issued a First Report and
( der,whichstated that the FCC has select -

d in -band on -channel (IBOC) as the dig-
ital radio broadcast technology of choice
for AM and FM.

In the R&O, the FCC stated that by adopt-
ing IBOC,broadcasters can"introduce dig-
ital operations efficiently and rapidly!' This
statement carries some truth because no
other DAB system has been developed for
use in the United States. While Eureka 147
is being rolled out in other parts of the
world-with mixed feelings and lackluster
results-the commonly used L -band spec-

trum is not available in the United
States. The order also eliminates the
TV channel 6 spectrum as a potential
new band; an idea that was support-
ed by NPR and others.

The R&O also states that the "adop-
tion of a single IBOC transmission
standard will facilitate the develop-
ment and commercialization of dig-
ital services for terrestrial broadcast-
ers, and solicit industry assistance in
the development of a formal stan-
dare This is all well and good,but in
reading the R&O, you quickly see that
while few details are given in the 27 -

page document, some issues are clarified
and a path has been set for the future.

The main issue presented is that stations
have been given the authority to com-
mence transmitting a hybrid1B0C signal-
a signal with analog and digital compo-
nents-if they wish.

A formal IBOC standard is not specified.
The Commission has deferred the stan-
dard -setting procedures and related broad-
cast licensing and service rule changes
until it issues a Further Notice of Proposed
Rule Making.

There are three more key points in the
R&O. While stations can begin transmitting
IBOC, they must still notify the FCC
and obtain a special temporary authoriza-
tion (STA). Some broadcasters believed
that the FCC opened the field for an IBOC

Send comments to:
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free-for-all. This is not the case; an STA is still required.
The R&O also details the plan to prevent interference

from stations transmitting an IBOC signal. It allows stations
to remedy interference situations on their own first, and
allows the IBOC interferer to reduce its IBOC signal by as
much as 6dB in the interim to rectify the problem.

The final point is that the use of separate antennas-one
for analog and one for digital-is prohibited. Stations must
use their existing, licensed antenna systems.

When the FCC began its DAB evaluation, it established a
list of 10 criteria to qualify its decision.These criteria specify
that the chosen system will provide 1) enhanced audio
fidelity; 2) robustness to interference and other signal
impairments; 3) compatibility with existing analog service;
4) spectrum efficiency; 5) flexibility; 6) auxiliary capability;
7) extensibility; 8) accommodation for existing broadcast-
ers; 9) [practical] coverage; and 10) [reasonable] imple-
mentation costs and affordability of equipment.

Does Ibiquity's IBOC meet all these criteria? The NRSC
feels that it does, with the exception of the AM nighttime
service. At this time, the interference from skywave signals
is too great. However, the R&O does allow IBOC transmis-
sion during the pre -sunrise and post -sunset critical hours.

Cost is still a subject of debate. While the projected
average cost to a station depends on the capability of its
existing equipment and the station's audience reach, the
FCC and Ibiquity argue that these costs are not unreason-
able. During my one-on-one session with Ibiquity CEO
Bob Struble at the Kagan Radio Summit last month,
Struble commented that the capital costs were a drop in
the bucket in the overall operations of a station. This
statement carries some merit, but it could force a station
to incur the cost of a new transmission system sooner
than it had originally planned.

Specific details on the roll -out and specification will
follow, but the FCC has already made a point to not let this
follow the same path as the AM stereo roll -out.

The IBOC rollout has begun. An interesting ride is bound
to follow

Chriss Scherer, editor
cscherer@vrimediabusiness.com

Read or download the complete First Report and Order at the
Radio magazine website. Follow the link under Site Features
on the left side of the home page.

E-mail: beradiogprimediabusiness.com
Fax: 313-967-1905

www.heradio.com



Mast-minute remotes?
No stress for John Kennedy of Entercom Boston.

The Patriots win the Sc perbowl! A major cause fer celebration in Boston. And potentially

major stress for John KE nnedy, Engineering Directcr for EnLrcom Boston. With no ad

warning, John had less =hen 24 hours to orchestrate coverage of the festivities

on numerous stations - including live remotes alcng the Fatriots' parade

-oute. Fortunately, John knew he could count on Comrex Matrix to deliver

even last-minute. With Comrex in your toolbox,

ast-minute remotes are successful, not stressful.

"We delivered multiple high -quality live remotes

over ordinary phone lines and we didn't lose a mirrite.

John Kennedy,
Engineering Directx,

ntercom Boston

t us help with your last-minute remotes.

Nod we'll rive yo!, the shirt off cur hark

Now you'll no only sound great, you'll Falk

great. too Mail is the warranty card
horn the parchase your t ext

BlueBox, Matrix, Vector or Nezus.

We'll send you a handsome Con rex

shirt like the one Joh. is wea tog

(retail value S65) FREE Plus, we'll

extend your warranty to two years.

How's that kw coverage?

0110%____A _11/111119)WIW 19 Pine Road, Devens, MA 01432 USA
11101111111,1111FILIGA 978-784-1776  Fax: 978-784-1717  Email: info4_Lcomrex.com

ELUEBOX

MATRIX

VECTOR

NEXUS



Managing Technology

=
By Gordon S. Carter, CPBE

CO

CD

Engineering for profit

Extra tower spate can be a valuable commodity
for a station that owns its own tower.

er the first regularly scheduled
dcasts began, commercials be-

g, n. Ev ince then, radio station owners
and ma ers have tried to make radio
broadcasting a profitable venture. In these
days of falling stock prices, failing busin-
esses and dropping ad revenues, it is more
difficult than ever to make it profitable.

One of the areas that is often cut back to
save money is engineering. Conventional
wisdom states that engineering is an un-
avoidable expense that should be re-
duced as much as possible. However,
some creative thinking can turn that ex-

pense into revenue.
For many years, FM

stations have had the
ability to add a sub-
sidiary communica-
tions authorization
(SCA) to their signal.
This is an additional
signal that rides on
the main carrier and
needs a special re-
ceiver to be detected.
Because it is outside
of the bandwidth of
the main signal, it is
inaudible in normal
receivers, except in
unusual cases (quiet
main signal and ol-
der receivers). The
only stations that
have a problem with
SCAB are those that
broadcast classical
music, and recent ad-
vances in technol-

ogy makes that rare.
While the FCC does not specify a limit to

the number of SCA signals a station can
use, most limit themselves to no more
than two. This is because each SCA sig-
nal reduces the main channel modula-
tion somewhat.

SCA customers have taken several forms
throughout the years. Some of the oldest
SCA users are reading services for the

blind, often found on the SCA of non-commercial stations.
Other users are minority or niche programming, such as
foreign language programming. The audio quality of SCA
signals is not as good as normal FM programming, but
many of the listeners of these services are so starved for
programming that it doesn't matter to them.

In addition to aud io services, various data services can be
used. One of the earliest uses of data service was for paging
systems, but the data has also been used for tracking golf
carts, and an attempt at interactive programming assoc-
iated with TV signals. As the Internet has expanded, many
of these data services have disappeared, but there are
others waiting in the wings.

Radio broadcasters have other facilities that can be
leased as well. Most radio stations use a tower. If the station
owns a tower, consider the possibility of leasing some
tower space as a communications service. Some possibil-
ities include fire and police communications, business
communications, paging services and cell phones. Make
sure that the tower structure will support the extra loading
of antennas and transmission lines. Some of these services
may also want to hang an equipment enclosure on the
tower near the antenna, which will further increase the
loading on the structure. Also, it is important that anything
attached to the tower will have little or no impact on the
primary signal.

Consider putting clauses in a contract that allow the
station to break the lease if the lessee's equipment or
practices cause a problem and they refuse to rectify it in a
reasonable period of time.

More ways than one
Do you have a spare control room sitting dormant? Make

it available for spot production for local retailers.The spot
is recorded in the studio (make some money), and you put
it on the air (more money). Unless the advertiser is worki ng
exclusively with your station, provide tapes for other
stations. The advertiser would be more likely to come back
to you next time, which will translate into more money.
Make the studio available free to station advertisers as a
value-added service.

Is there some extra space in the building? Maybe it is a
storage room for equipment that was replaced 20 years ago.
Consider investing some money to make it into a studio for
hire. Most towns have young bands that are looking for
their big break,but need a demo to get their foot in the door.
Make a place where they can cut this demo. While you are
at it, with the cost of computers tumbling almost daily,
providing a digital editing facility may be a big boost for the
studio as well as the station.

10 November 2002

Carter is chief engineer of WFMT-FM, Chicago.

www.beradio.com
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Introducing "Sound Cho
Furniture." new from Ma
Systems, Inc. the manufacturer
The Best ;n Sound Furniture. Sou
Choice Furniture is high quail
Stock studio furniture. featuring th
same high quality constructior
methods and materials found it

Mager Systems. Inc. custom
furniture. All "Sound ChoicE
Furniture' includes solid surface
countertoas. The standard color it
stormy gray for the solid surface top
and a medium speckled gray on the
cabinets see photos). Call today to
see how Sound Choice Furniture wiU
benefit your studio.

MAGER

SOU

Rm
RE Radio Magazine
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ind Fumft..re

ttock st i

he Be

*As shown.
excluding Console 8

Guest Top

TEL: 623-780-0045  FAX

ICE FURNITURE
t. art utact

ustom Studio Furniture

-9860
www.magersystems.;:om  mager !ersystems.com

Visit our website for more information

17,000

For more detailed information visit us at

Sound Choice Furniture
offer these Fine

.S.tundurd Features:
 Solid Surface Tops
 1-1/2" thick 19 -ply plywood

cabinet construction
13 -ply Finland Birch access
panels
No Particle Board or
melamine

- 10 -year Limited Warranty
 Reversible Punch Block
cabinet

 Modular - Many
Configurations. add-ons and
colors available

 Built in ventilation
 Fast Installation - No cabinet

assembly

ONE Of THE MOST POPULAR
CONSOLES EYED!!!

I jit/fr
NOW ONLY

$4,695
www.arrakls-systems.com or cal: (97)) 461-0730

www.beradio.com November 2002 11



Physical changes, like this shifted tower base
pier, can easily influence a directional array.
Photo by Tracey Liston.

RF Engineering

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

irectlipl a
11111going PDc

11 adeqyate

enna maintenance is an on -
based on experience and

rds. With the FCC's reduced
irements, the paperwork in-

vol is considerably less than in years
past. Therefore, there is no excuse for a
directional array not to have adequately
written and readily available maintenance
logs. Not only does a well -maintained log
book provide a guide to daily operation,
but it can give a great deal of diagnostic

help when a crisis oc-
cu ts-and even with the
best of maintenance cri-
ses do occur. A quick
glance at operating pa-
rameter records will of-
ten show that a situation
has developed.

A properly recorded,
correctly taken and reg-
ularly examined moni-
tor point log is the best
maintenance tool. The
Commission no longer
requires routine spaced
monitor -point readings,
so it behooves the con-
scientious engineer to
have these readings
taken regularly. Even a
small change will be no-
ticeable when com-
pared to previous mea-
surements, and will lead
to a check of antenna
monitor phase and ra-
tio readings as well as
common point current.

Electrical problems
A sudden large change in antenna mon-

itor readings should lead to a check of the
monitor points and log; it should never be
followed by a frantic turning of phasor
cabinet knobs in an effort to regain the
normal monitor readings. In the absence
of any drastic change in other operating
parameters, such a monitorchange should
be followed by the usual checks, including

common point current. If the system has a built-in operat-
ing bridge, the common point impedance should be
checked whenever any of the out -of -limit readings are
observed, and before assuming that the array has returned
to operation in accordance with the license.

Even though regular inspections are a thing of the past,
there is a lot to be said for the old-timer's hand check of
capacitor and inductor temperatures at sign -off, or even
pattern change. A hot capacitor, a high temperature or a
discolored inductor is one of the easiest checks to make
to correct undesired and excessive RF current.

Look for warm spots in the transmission line. It's not
unusual for a line to be slightly warm, especially indoors
where there is no breeze or air movement to cool it. Any
hot spots are an immediate indication of high standing
waves. AM antenna systems are usually tolerant of standing
waves, but VSWRs high enough to cause heating are an
indication of an improperly adjusted antenna system. This
means getting out the operating -impedance bridge and
checking the phasor and ATU lines to find the mismatch.
Check actual base operating currents as well.

Post the phasor dial readings by each control knob, and
also the common point's upper and lower current limits by
the common point ammeter. Similarly, posting the antenna
monitor's phase and current ratio limits close to the mon-
itor makes for quick referral in a panic situation.

If the monitor points are in, the FtFcurrents are normal and
the antenna monitor is out,check the sampling lines. They
should be buried and any excess also buried. There should
be a record of the original sampling line impedances and
dc resistances. Checking the immediate operation against
the original values will offer a good idea of their condition.
Trucks may drive over soft places around the tower and
damage monitor lines.

If an antenna monitor or tower monitor input is suspect,
it can be verified by changing the inputs to the monitor and
comparing readings on different inputs.

Ransmission lines are normally safely buried or mounted
on adequate supporting posts. However, ice can damage
lines in exceptional weatherconditions and socan vandals,
so don't be too quick in dismissing these items in the long
term examination.

It's important to remember that RF current transformers
in ATVs can be damaged by lightning or RF arcs,therefore,
they should be examined for obvious damage and electri-
cal performance. Ensure that the lightning -protection,
single -turn ring in the RF connection to the ATUs is restored
after work on tower bases. If this is omitted the next storm
may take the station off the air.

Sometimes the insulators holding the tower -mounted
RF current loops become cracked and change oper-
ating indications. A strong wind can move loops so that

12 November 2002 www.beradio.com
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'5100' Series

LX -5105

The LX -"5100" Series can read
Time Code (ESE, SMPTE/EBU
& ASCII), as well as operate as
Stand -Alone or Impulse Clocks
These clocks are loaded with
many features. here's just a few

FEATURES:

 Self -setting time code
readers

 5", 12" & 16" models
 Sweep & Step second

hand modes
 Lighted Dial and Rack

Mount options
 Time Zone Offset
 3 Year Warranty

www.ese-web.com

310-322-2136  FAX 310-322-8127
142 SIERRA ST., EL SEGUNDO, CA 90245 usi,
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SYSTEMS AND
ACCESSORIES
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RF Engineering

misleading voltages are picked up. Some-
times, a gale may move a loop,possibly the
reference loop. This can produce strange
antenna monitor readings that tend to lead
one away from the actual mechanical prob-
lems. Anything that affects the reference
tower loop (or current transformer) will
impact the readings for the other towers,
because it provides the reference voltage
against which the othertowers are checked.

It is not unusual for towers in directional
arrays to support other devices such as FM
or STL antennas. If the AM radiator is not
shunt -fed, some form of feed -line isolation
should be used. This can take the form of

Tuning houses must be dear of debris
inside and out. The components inside
must also be corrosion free.
Photo by Tracey Liston.

a horizontal, a vertical, a quarterwave iso-
lating stub or an isocoupler to carry the
line across the base insulator. Isocouplers
can develop faults and they should not
be ignored.

In the past, quarterwave sections have
been finely tuned by an air capacitor
across the section. This is an acceptable
method of adjustment. However, many
newer engineers have not come across
this little gimmick. Sometimes a new
engineer will remove or readjust these
types of useful gimmicks, and cause them-
selves considerable work in readjusting
the decoupling section.

Finally don't forget the humble field
mouse. Doghouses and even metal ATU
cabinets attract these little animals in the
winter, because there is protection from
other animals and warmth from the RF
energy. Sometimes an engineer will find
roasted mice that have short-circuited coil
turns. Regularly clean out the ATU cabinets
or doghouses, and be sure to look for
animal nests in RF areas. Snakes also like
to come in out of the cold. The best way to
keep wildlife out is to seal and close every
conceivable entry point.
F -mail Battison at batcom@bright.net.

14 November 2002 www.heradio.com



Introducingcool edit pro
2_0

 128 stereo tracks

 Powerful integrated wave editor with
mastering, analysis, and restoration tools

 More than 45 DSP effects and tools

 32 -bit processing

 24-bit/192kHz and higher sampling rates

 Real-time effects and EQ in multitrack

 DirectX plug-in support

 Scripting and batch processing

 MIDI and video playback support

 Loop -based song creation, including
session tempo and key matching

 Access to thousands of free loops and
beds from Loopology.con

loopo logy

At only $249, there's a miracle waiting to happen inside every PC.
More powerful than ever, Cool Edit Pro version 2 is packed with the latest and greatest features that the digital audio industry has to

offer, yet it retains the ease of use that has won the favor of a growing community of users worldwide. With enough professional effects

and tools to fill a room full of effects racks, Cool Edit Pro has all you'll ever need for recording, editing, and mixing up to 128 high -quality

stereo tracks with just about any sound card. Sure, you cculd pay more for a recording studio, but why on Earth would you ever want to?

Download yo
P.O. Box 62255 Phoenix, AZ 8508

r copy today from www.cooledit.com. Syntrillium
USA 1.888.941.7100 tel: +1.480.941.4327 fax: +1.480.941.8170 sales®syntrithurn.corn www.syntrahum.com

[dl free ales, USA and Canada



Networks

Improving network reliability
By Kevin McNamara, CNE

cC

Availabilty (%)

o ont. likes to get the dreaded "something
failed phone call in the middle of the night.
While most well designed and properly
iniblled Ethernet networks rarely experi-
en catastrophic failures, performance
can slowly degrade and then the network
slows dramatically. A survey of 400 large
companies by PC Week indicated that the
average cost of having a network unavail-
able for less than one percent, equating to
about 87 hours per year, is more than $7
million annually.

Network servers
As the number of users on the network

grows, so should the server. Size matters
and it is important to consider upgrading
servers to units featuring faster CPU speeds,
multiple CPUs, larger backplane capacity,
more memory and larger power supplies.
Redundant arrays of independent disk
drive (RAID), which read and write data
from multiple drives simultaneously, are
commonly used for networks. These drives
may be housed within the same cabinet as
the CPU or as external systems.

Storage area
networks
(SAN) are not
connected
directly to the
server back-
plane,but rath-
er as inde-

Figure 1. Network reliability compared to time lost and pendent net -
costs incurred. work devices

connected to the server through a sepa-
rate high-performance network segment
using protocols such as Fibre Channel,
resulting in increased performance, but at
a relatively high price.

Downtime (hours)

100 0
99.99 0.88
99.9 8.76
99.5 43.80
99 87.60

.Soune: PC Week

Annual Cost ($)

0
7 000

736,400
3,679,200
7,358,400

Cabling
Consider increasing the throughput of

your network from 10Mb/s to 100Mb/s or
perhaps to 1Gb/s. With the availability of
low-cost network interface cards, routers
and switches, it is easy to improve the speed
of a network simply by replacing older
and slower deviceswith current technology

Consider the type of cabling used to interconnect the
devices. Even CATS cabling is not sufficient to support the
current generation of throughputs greaterthan 1Gb/s. In fact,
upgrading the equipment without replacing older cabling
may cause the network to perform slower.

Perhaps the most likely point of failure of a network lays
within its connection to the Internet. Several methods can
be used to connect local networks to the Internet, including
DS3, DS1 (or fractional DS1) and DSL to name a few. To
reduce costs, most companies purchase the minimum
bandwidth to support a particular facility. Often, network
administrators fail to increase the bandwidth of the con-
nection to the Internet. The effect of having too little
bandwidth for too many users is obvious,however,another
less obvious problem is congestion that is created over the
Ethernet segment while traffic is buffering to the Internet
connection, basically slowing the entire network.

Security issues
Protectingyournetwork from external, and in some cases

internal, threats will reduce the chances of data loss or
infrastructure damage by hostile users and hackers. Vi-
ruses are particularly damaging and can cause the perfor-
mance of your network to decrease, or in many cases cease
operating. The National Infrastructure Protection Center
(NIPC), the recently -created arm of the FBI charged with
assessing, investigating and responding to threats to our
national network infrastructure, recommends these tips for
small business and home computer users, but these apply
to businesses of any size:

 Use strong passwords. Choose passwords that are
difficult or impossible to guess. Give different passwords
to all accounts.

 Regularly backup critical data. Backups must be made
at least once each day. Larger organizations should perform
a full backup weekly with incremental backups every day.
The backup media should be verified at least once a month.

 Use virus protection software. That means three things:
having it on you rcomputer in the first place, checking daily
for new virus signatu re updates and then actually scanning
all the files on your computer periodically.

 Use a firewall. Firewalls are usually software products.
They are essential for those who keep their computers
online through the popular DSL and cable modem connec-
tions, but they are also valuable for those who still dial in.

 Do not keep computers online when not in use. Shut them
off or physically disconnect them from Internet connection.

 Regularly download security patches. The NIPC pub-
lishes timely information related to potential security
threats, as well as suggestions about securing your net-
work from potential attackers. Visit its website at
wwwnipc.gov.
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The Secret
is Out.

Break every composite performance barrier
with the new Starlink Digital Composite STL.

It's an engagement years in the making. Digital audio quality
finally meets the convenience of composite operation.

Introducing the newest Moseley milestone - the Starlink
Digital Composite STL. It delivers all the aucio quality that
earned the component Starlink its industry applause, with full
16 -bit sampling.

Stereo separation that fully exploits the advantages of digital
signal processing, with minimal distortion. Plus ar overall system
ga n improvement of 20 dB over analog STL performance
SNR better than 85 dB.

Bes`. of all, it's a direct replacement for your existing
composite STL. So it's easy to implement the digital audio
quality you've hardly dared whisper about unti now. With all
the cuality assurance of the name you know for STLs.
Moseley.

The Starlink D g tal Composite STL.
Spreac the wort.

And contact us ',oda/ for the complete story.

111 Castilian Drive  Santa Barbara, CA 93117-3093 (805) 968-9621  vvww.mcc-eleysb corn



FCC Update

Radio renewal cycle approaches
By Harry Martin

('Iieveit ot, the license renewal cycle for
radio sta ions is about to begin. The first
group of, enses are scheduled to expire

out ear, on Oct 1 2003 Renewal -
re ate cl sactivitie are sched .uled to begin six
months earlier,with the required pre -filing
announcements starting on April 1, 2003,
and renewal applications due on June 1,
2003, for stations in DC, Maryland,Virginia
and West Virginia. The cycle will then
proceed through groups of states and ter-
ritories at two -month intervals.

As before, the timing of announcements,
renewal applications and license expira-
tions is based entirely on the state in which
a station is licensed.

The renewal applications will then be
due two months later,or four months prior
to license expiration. Interested parties
will be able to file petitions to deny the
renewal application up to one month
prior to the license expiration. Unlike
prior renewal cycles, however, there will
be no opportunity for other parties to file
competing applications.

It is likely that questions regarding a
station's public inspection file and poten-
tial RF radiation hazards, will remain on
the renewal application form. It is also
likely that by the time renewal applica-
tions are due, some form of Equal Employ-
ment Opportunity (EEO) rules may once
again be in place.

To prepare for the renewal process, sta-
tions should review their local public in-
spection files to make sure that everything
is in order. In particular, stations should
make sure that copies of quarterly issues
and program lists for each quarter since the
beginning of the current license term, are
properly prepared and in the public file,
along with copies of station licenses, con-
tour maps, applications and ownership re-
ports. To avoid RF radiation issues, stations
should make sure that any required fences
are in place, in good condition and at a safe
distance from the base of the tower. Fencing
problems have become a hot item for FCC
inspectors, along with the posting of anten-
na structure registration numbers. Because

the Commission has now allocated more money for in-
spections, address these matters soon.

LPFM third -adjacencies studied
Congressionally mandated lield tests are moving forward

to determine whether third -adjacent LPFM stations would
cause interference to existing full -power FM stations.

When the FCC created the LPFM service, it declined to
include third -adjacent protection requirements. In 2000,
after broadcasters raised concerns that LPFM stations
would cause interference to full -power FM stations, Con-
gress ordered the FCC to modify its rules to include LPFM
third -adjacent channel distance separation requirements.
The FCC complied and the new protections resulted in a
diminution in the number of LPFM applications granted
by the FCC.

As part of the compromise between broadcasters and the
FCC, Congress ordered the FCC to conduct experimental
field tests to determine whether LPFM stations not subject
to third-a/acent minimum distance separation require-
ments would cause interference to full -power FM stations
and FM translator stations. Congress ordered the field tests
in as many as nine FM radio markets, including urban,
suburban and rural markets.

The FCC is required to release a report on the tests once
they have been completed. The report will include the FCC's
recommendations to Congress on reducing or eliminating
LPFM third -adjacent minimum distance separations.

Meanwhile, the FCC is moving forward to finish process-
ing the remaining pending LPFM applications. As part of
this effort, it permitted major amendments (including the
specification of a new channel) to those applications that
do not propose protection to third -adjacent FM stations
because they were filed before the FCC modified its rules
to require third -adjacent protection.

In addition, the FCC has issued a list of the LPFM applica-
tions in Alabama, Arkansas, Guam, Kentucky, Massachu-
setts, Montana and a few in other states that it has found
acceptable. Petitions to deny the applications were due
Oct. 7, 2002. Those that were unopposed could be ap-
proved by year's end.

Martin is an attorney with Fletcher, Heald & Hildreth, PLC.,
Arlington, VA. E-mail martin@fhhlaw.com.

Dateline:
There are no FCC filing deadlines in November or

December. However, in 2003 the Commission will
again require stations to file biennial ownership
reports and, as noted above, the renewal application
cycle will begin anew.
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YOU NEED THE NEW AFHEX 202OMKIl I AUDIO PROCESSOR
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Model 2020 Audio Processor MkIll

Settling for flabby, undefined bass? Buried, clouded, mids? Shrill, annoying high end
that you just can't tune out of your current processor? Is your only comfort that some of
your neighbors on the dial sound as bad or worse than you do? Then it's time to step up to
the new Aphex 2020MkIII.

Radically new processing algorithms and circuitry bring even greater loudness while maintain-
ing clarity and musicality. The bass is tight, deep and resonant, the mids are detailed and for-
ward, and the highs are open and natural. The 2020MkIll is so powerful, yet so clean, it is
the only "broadcast" processor used in world class post production and mastering facilities.

With an extensive range of useful controls you can readily achieve your own unique sonic
signature ....a sound that you'll never want to get rid of.

Call us today to audition the new 2020MkIll at your station.

APHEXSYSTEMS
Improving the way the world sounds"
11068 Randall Street, Sun Valley, CA 91352 U.S.A
818-767-2929 Fax: 818-767-2641 www.aphex.com

Aphex is a registered trademark of Aphex Systems



Top Notch Production: Wth all the equipment
easily accessible, WMCX-FM can create spots
quickly with Farris' Impute audio console, and
Orban's AJdicy editirg unit.

Equipment list
ADC ?PA3-14MKI126A -INN
Aphex 320A
Audiometri:sDA1600C.b
Bogen C-35
dbx 166
Denon DN -600F
Denon DN-720R
Denon DN-C630
Denon DN-M991
Electrovoice RE -27
Gentner ScreenW n
Gentner TS -612
Hafle- P1500
Hafle- P3000
Harris Procast
Harris -Pacific Airwave Digital -12
Harris -Pacific Airwave Digital -20
JBL 4206
JBL 4468
JBL Control 1
Orban Aucky
PresonusW
Rolls R5 -79B
Scott St idics SS32
Scott St _Kilns VT

Sony CD-RW66
Sony tv DS -135
Sony DS -E12

Sony PCM-R500
Symetrix 3C2
Symetrix 420
Symetrix 50E E
Symetrix 6', 00
Telos ONE
Whirlwind e1S-24-3-SB-050

RRIS
Broaecast

Communications Division
4393 Dig tal Way

Cincinnati, Ohio 45040
800-622-0022; 513-701-5301 fax

www.harris.com
broadcasteharris.com

Installation Profile

News at the Toa of the Hour. The WMCX news staff keeps the. Lionriou h studer t
body updated will -eports from the station's new news booth fea-ur ng Harris'
cistom SmoothLi is furniture. News reports are produced on a :unload Harris
Pr3Cast console .

WMCX-T7 38.9 is the student -
run 7aii) station at Mon-

mouth Univers ty where they bring lis-
teners 1,000W of' Modern Rock with an
Ecge" As an educational facility, Mon-
mouth University began tys school
year with a new sate -of -the -art radio
and TV broadcasir g center. While this
process took several years from design
to .mplementaton, the resul-.ing facility
is s substantial improvement over the
previous studios

Novembe- Di 1999, Monmouth
Ur iversity began :he process of design-
ing and building a new facility that
would house th 2 ca -npus' radio station,
as well as classrooms and the campus'
TV station. The fac lities were in sepa-
rate existing buildings on the campus,
wtich were geting older and improve-
ments were needeC The Unirersity was
also experiencing an increased enroll-
ment, which recu.red additional space.

When it was tine to plan the new
radio and TV f Kitties, MU chose the
architectural firm it FinhornYaf fee Pres-
co:t (EYP) and the consulting firm of

Cos:ello Maione Rt.L.ch (CMS) to de-
sign the studios. CEE w able to
design functional stud.os bat are fac-
uly and student-frie -13 The partners
of CMS have more ban .S0 yews of
experience in desigriig a3d ergi-
neelng of radio and T\' production
and audio visua_ systems, maaing
them a good fit f or this p-ojec:.Togath-
er, ENT CMS and :1- e faculty of MU
designed the sticks b not only be
operating static -m, tit aso educa-
tional facilities as wel.

When it came time k ;elect an rite-
grator,MU and OAS cl- c -se Harris. Sim-
plr put, Harris Las strengths in radio
and television. Also, tie MU facity
was familiar wi h 071 r work in-Gie-
merted by Harris. so hire was an
estailished con- fc rt Ifte I . Al. of these
factors led to the Jecision to choose
Ha nis as the integrat br:he tech nol-
ow classrooms, rid c and '11/ brcad-
ca;t facilities.
The radio sta icn is node of we

distinct studios: an cnair room, an
interview room, a news room, a
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Welcome Guests: With its smooth, sleek custom
look, Harris' Smooth-ine furniture makes a great
firs- impression for WMC'( guests in the facility's
interview studio. Five guests and a program host
have room to spread out and start a discussion.

Edi Please: One of four i Aentiar I editing booths at 1\'s.tr2x-FM offers Orban's At dicy
edking equipment fo- many student projects.

production room and a radio instruc-
tio-ial classroom. Eact. room is de-
sig -red to perform specific tasks to
create a quality broadcast.

The on -air room features a Harris
AirWave Digital 20 console. The Air -
Wave is an affordab.e console that is
easy to use. The on -air room a so uses
custom Harris SmoothLine furniture.
In lact,everystudio roorr in the facility,
racio and television, uses Emooth-
Lire furniture.
The interview room las space to

interview five guests at or e time. Along

with a lost turret, each host
and gees.position has a separate
microplo-, and head p t.one con t
allowirx the guests to adj _1st the equip-
ment to ti- El" personal comfort level.

In the Fin roorr ,WMCX uses
an AirWaue 12 console along
with the C'ran Audicy Editor.
The prc cl-..ct or room also mirrors the
on -air um wit la host and two guest
position;. 'la's is done so that in the
event C.1 an emergency, the produc-
tion room can easily bezome an on -
air room with the flip of a switch.

The Heart of the Fadlit': The staff and
itudents of WMCX-Fv1 -irF delighted with
:heir new On-Air/Ma;ter Control Room with
-larris' Airwave Digi on -air console and
icott Studio LCD molitixs.

Anotherstudio roor ,the sews
-oo:n, uses a compact Harris
3roCast console for new= pro-
Juction.

Harris also create.: a it ique
-oo:n at WMCX. The r3c1 o in-
3tructional classroo:n vas de-
;igred to be used asar educa-
ional classroom fo- radio
Proadcast students. It .s a Iso a
'ully operational stt.lio Harris
sided an Audicy Eritr and
3:noothLine furniture to !erre-

ate am actual studio to allow for better
insfrulional value.

e -several years, the new fl-clity is
now open. This project iAas a large
undtrking by Monmouth Un versity.
Focus :o meet a condens 3d poject
scheikle, product quality wcrianan-
shi, maintainability and doctr-enta-
tios were just a few of the important
faccei met by the project ts ar c EYF,'
CN't ?dad Harris. Monmoun Uniwersi-
ty ascreated a state-of-the-art facility
the wil be an educational rasource
for yens to come.
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II ge a 11 eauBy Doug Irwin

Evaluating and Improving
Analog On -air systems

e are all aware that the economy has slowed down,
and that advertising revenue is down for radio com-
panies across the country. With capital bucket time

coming up, it is time to reconsider all the widgets, gadgets and
gimmicks needed for the radio station next year. Take stock of
what the station already has, and focus on making all cf it work
well together.

For example, if the plan was to propose a budget fora digital
upgrade of the plant, go ahead. Just don't be surprised if it
doesn't get too far next year. I'm not suggesting that you sit on
your hands; in fact, t here are many things that can be done in
a typical analog plant that can go along way toward improving
the product. Perhaps a new competitor has shown up on the
dial; one that may make future capital improvements even
more distant.

Listening objectively
If an engineer thinks the sound at the station sounds perfect,

then he must be listening all the time, right?
Pretending to be a typical listener is impossible, but you can

be a super listener. Be more sensitive to problems heard over
a radio than the average listener.

As a super listener, an engineer should notice problems before

listeners do, and he should be able to analyze their causes.
Sometimes, as lam stuck in traffic on the way in to work, or on

the way home from work, I let the radio run in scan mode, just
to see what stations it stops on. I then try to honestly gauge my
first impressions when it does stop. How do the station's
competitors sound? How does the station sound? Can I always
recognize the sound of my own stations, and my competitors?
Does my station always sound better than my competitor? How
about half the time? Two times out of 10?

Identifying the problems
If you could ride along in the average listener's car, and could

ask them why they preferred one station to another, they would
give you various answers, but the one you need to be concerned
about is this: "Station X seems stronger. I can get it more easily.
It sounds clearer."

"What do you mean it seems stronger?" you ask. "We're
transmitting from the same location. We have the same power
they do."

"I don't know ... it just is clearer. It sounds like they have more
power." You, as the station's engineer, have your work cut out
for you. Remember that, to at least some degree, the station's
fortunes are tied to your own.
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Try to analyze what a lay person would mean by "clearer" I would
assert it means more intelligible. I would further assert that it means
less noise, less distortion and more realistic high frequencies. Lyrics

are more intelligible. Announcer voices
sound more real. The other station may
sound louder, even with what seems to be
the exact modulation level asyourstation.

Identify the differences between your
station and your competitor (or compet-
itors), and then get to work.

ikno Ning now the various components in a facility funct on, both independently ana as a
system, is the first step. Photo by Gary Kline.

Our switchers offer excellent sonic

SS 12.4
\ctive audio switcher/router with 12
stereo inputs and four stereo outputs.

SS 8.2
Active audio switcher with eight
stereo inputs, two stereo plus two
mono outputs.

16x2
The 16x2, Sixteen input, Dual Output
Stereo Switcher/Router passively
switches or routes any one of 16 stereo

inputs to either or both stereo outputs
or vise -versa through gold contact relays.

Examining the system
The engineering element of a broadcast

engineer's job is the knowledge, ability
and experience necessary to assemble a
bunch of disparate components designed
by a bunch of anonymous engineers, into
a system known as a radio station.There is
some art to it, as well.

To maximize the performance of the
system, one of the most important things to
know is how the components of the sys-
tem work together. Also, make sure the
human components of the system are
working correctly with respect to the elec-
tronic components.

Continue listening carefully. After listen-
ing to the station carefully, you have come

tools BROADCAST.,.tools
11111,1'1111Ve PrObleflt Simfring liPOIS for BRNIth1131

quality, removable I/O connections, contact closures, serial remote control capabilities, and flexible mounting accessories.

8x2
Active audio switcher with eight
stereo inputs, two stereo plus two
mono oatputs.

16x1
Passive switcher/router with 16 stereo
inputs and one stereo output, or vice -
versa.

8x1 DAS
Routes any one of eight AES/EBU digital

inputs to three common outputs.

6x1
Passive switcher/router with six
stereo inputs and one stereo output,
or vice -versa.

S/41-6

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

3x2
Active audio switcher with three stereo
inputs and two stereo outputs.

SS 8.2

16x1

U
z

SS 3.1
Passive switcher/router with three
stereo inputs and one stereo output
or vice -versa.

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

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

16x2

ill111111111111ft
8x1 DAS

AMC. AMIE&
3x2 SS 3.1 SS 2.I/BNC SS 2.I/TERM

Check out our web site for product information, list pricing, and distributor locations!
web: www.broadcasttools.com  email: support@broadcasttools.com  phn: 360.854.9559
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Shouldn't your recording software.

iMediaLogger
lo'gsr) definition: The most complete, affordable, and

easy -to -use automated audio recording solution available.

iMediaLogger frees you from the costly maintenance of conventional and
outdated equipment used for logging, recording, and skimming including
reel to reel, DAT, and VCR recorders with a single computer workstation.

Used in hundreds of stations including all of the top 10 markets, this award-

winning product allows you to:

 simultaneously record up to 12 stereo or mono audio sources
or streams using multiple bandwidth and compression formats

- MP2, MP3, Windows Media Audio, Real Audio, PCM, and ADPCM

 access your recordings anytime, from anywhere using its built in web
browser interface

 schedule time or closure based recordings

 remotely configure and manage your iMediaLogger system

The next time you need to log, skim, or record, save yourself -and your
station- plenty of time, money and headaches. With iMediaLogger, you
will never have to change a tape again.

To learn more about iMediaLogger,
visit www.omt.net or call 1-888-665-0501
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to the conclusion that there is room for improve-
ment. However, don't stop listening. Continue
listening carefully. If you work at a station with a
music format, familiarize yourself with the most
commonly played songs by listening over and over
again. Get to know the sound of jocks and other
voice talent. If you don't, you won't be a super
listener, and you won't be able to tell if other work

'MP

Known throughout the world as the best
performing, most reliable FM transmitter.

loma 300.733.5011 www.contelec.com

you are doing on the system is having an effect.
Production elements. There are many radio formats but, I have yet

to hear one that didn't use some sort of recording media, for the
purpose of delayed playback. By this I mean anything from spots,
to music, to long -format programs.

Before diving into the electronics of a recording device, make
sure that the users are recording the material correctly. If material
is recorded too loudly, for example, there will be obvious distor-
tion during playback. If the material is recorded at too low of a level,
your broadband AGC may have to pick up the slack; when it does
you may notice the effects of quantization. If material is recorded

with left and right channels out of phase
from one another, little will be heard on a
mono FM radio. (Remember,at least half
of the radios in the field are mono; many
of the stereo ones will be in blend mode
at any given time.) Inconsistencies in the
way material is recorded can generate
inconsistencies in system performance.
Develop the correct recording proce-
dures, and make sure your production
people follow them. New staff should
become acquainted with these proce-
dures when they begin working.

On.airplayback. Obviously,material that
is recorded in-house is only part of what
gets played over the radio station. Even
the best material can be affected if on -air
personnel do not handle it correctly. That's
where console metering plays an impor-
tant role.

Many consoles sold today use LED indi-
cators and refer to something other than a
VU scale; they may refer to the peak level
the console electronics can handle, or
something in-between. If your console
metering is by VU meter, then most jocks
will know how to use them. If LED meters
are used, determine the correct operating
indication, and make sure all on -air per-
sonnel know it as well.

Reference level and headroom. What is
the correct level? In any audio system,
there will be a maximum level of signal that
can be passed from input to output with-
out distortion. Generally speaking, this
level is determined by the power supply
voltage available to the amplifiers, and the
amount of load connected to their outputs.
Most evezyconsole made within the last25
years uses a bipolar power supply that will
run outputs of at least+15V and -15V. Most
integrated circuits used in output circuits
(such as 5532s) will have an absolute peak
output capability of about IV less than the
supply voltage; so, two 5532s set up in a
balanced line driver will be able to have a
maximum peak output of about 28V peak -

to -peak, assuming the power supply rails
are at +15V and -15V. This translates to
+22dBu. The nominal level of most systems

26 November 2002
www.beradio.com



Power
printed

beyond the
word.

Radio magazine's ability to help you solve business
problems extends beyond 'he great editorial in
this publication.

E-mail newsletters. Get the news you need,
as it happens. Sign up for a subscription to
our e-rrail newsletter, the Radio Currnets Online Weekly
E-mail. Go to www.beradio.com and click on the button
link on the left side under Site Features.

Amplified coverage through our website.
Visit www.beradio.com where you'll find a
wealth of information to help you do your job
better, including:
 Daily news updates in Currents Online
 The Studio Spotlight
 The Engineer's Notebook
 Industry event calendar and Industry Links
 Links to important FCC actions
 Links to each issue's advertisers' websites

Supplier Directory. Find 3 product or service
in our multi -industry Supplier Directory. Go to
PrimediaBusiness.com and click on the Supplier
Directory link.

Content for your website. Get the latest
industry-si ific news automatically delivered
fresh to your corporate website, intranet or
extranet. Go to PrimediaBusiness.com and
check out the Primedia Insight newswire.

Opportunities for Advertisers. We can
connect you with the exact buyers you're
looking for through newsletter sponsorships,
customized online special reports, targeted Web
advertising, and more. Contact Radio magazine sales
director Steven Bell ,:sbellgprimediabusiness.com or
913-967-1848) or Rob Shore
(rshore@primediabusiness.com or
212-462-3401).

Click or call today to tap into the power
beyond the printed wcrd.

Racily
THE RADIO TECHNOLOGY LEADER

Radio Magazine
www.beradio.com
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(especially one withal meters) is most likely +4dBu,
and perhaps +8dBu. The difference in decibels
between the nominal level and the peak level is
known as headroom.

With music, a peak -to -average ratio of 12dB is to

Ensure that the equipment operators are using the
equipment properly and maintaining good audio levels. Photo
by Ben Weiss.

11 000
rir

For more detailed information visit us at

be expected. ith a nominal level of +4dBu,and considering a peak -
to -average ratio of 16dB, I would never expect my peak levels to
exceed + 20dBu. With a +22dBu limit, though, there is only a 2dB
cushion prior to clipping the output amps. In theory that is tight, but
in practice it is adequate. Make sure that jocks know that OVU is the
goal when setting levels during their show. Pinned VU meters could
mean distortion is generated in the console, or perhaps down-
stream in the system.

If the mixing console uses LED metering, determine if the scale is
referred to as a nominal level or a peak level. If it is referred to a peak
level, but a few of the jocks think it is a nominal level (like VU),then
there will be problems with the sound of the station.

Measuring system gain and frequency response. The mixingconsole
is probably only one component making up a chain of equipment
at the studio location and through the STL system. Be familiar with
the performance of the entire system. Only then can you be sure that
all the components are operating together correctly.

The first step is to establish the nominal system level, and then
to make sure that it remains constant from one end of the system
to the other. Start by running an audio generator into one of the
line inputs on the console. A 400Hz +4dBu sine wave fed into one
of the line inputs, with a net gain of zero,should generate a +4dBu
sine wave output, and the console metering should indicate that
the nominal level is being met (i.e., OVU on the console metering).
Calibrate the meter amps if necessary. If there is a distribution
amplifier attached to the output of the console, its output channels
that feed the system should be at +4dBu as well. Other fixed -gain
devices, such as an equalizer, should have an output level that is

ONE THE MOST POPULAR
CONSOLES eveam

//
$1OW ONLY

www.arrakis-systems.com or call: (970) 461-0730

4,695
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DIGITAL '.CAST CONSOLE

rESSENTIALS1

Make ycur move into radio's future:
Otari's New DE -10 Digital

On -Air Console.

I a 1
..entiot"

anieno*\

High -resolution digital audio is now becoming a

demanding fact -of -life for today's top -market
radio operations. To meet this challenge, Otari

introduces the new 96 kHz DB-10 Digital

Broadcast Console. The fully expandable DB-10

is the most advanced and reliable small -format

digital On -Air console available, specifically

designed to meet the needs of broadcast pro-
fessionals. Its ergonomically refined control

surface features ten (10) filly configurable

input channel faders. Choose from Analog

Inputs (Stereo and Mono) or Digital Inputs
(AES/EBU and S/PDIF) for a maximum of 16

active channel paths in total, with 4 micro-
phone inputs always available cn faders 1 to 4.

The DB-10 also features the EMG Emergency

bypass function, which protects you in the

event that one of your digital input sources
should fail.

The DB-10 provides 99 password -protected

snapshots, and 9 project settings for easy

Microphone courtesy of Audio-Technica

www.otari.com

recall. Multiband selectable equalization,

compressor/limiter dynamics, 2 AUX, 2 TEL, and

2 PGM busses as well as two digital rriix minus

(N-1) busses, are available on all channels. The

DB-10 handles sample rates from 32kHz 10

96kHz using the highest quality sarr ple rate
converters. Synchronization can be achieved v,a

internal or external 48kHz word clock, providirg

a reliable digital lock every time.

Up to 4 DB-10 consoles can be cascaded

together to provide additional channel inputs

"ICI =In MI

DEENA

as needed. When cascading DB-10 consoles,

both the talkback and Emergency Bypass sig-

nals are shared between all consoles, allowing

for one man operation. All of this in a compact

footprint perfect for small studios, while also
being expandable for use in larger facilities.
Furthermore, the DB-10's portability makes it

the perfect choice for OB trucks.

Need computer backup? DB-10's console

snapshots, project settings, and GPIO data can

be quickly saved and recalled using a standard

PC serial link. The outboard power supply unit

supports 100-240VAC and optionally 24VDC.

And by adding another optional power supply

unit, the DB-10 can be redundantly duplexed

for failsafe operation. If your station's been
waiting to provide "all digital" content, here's
the on -air console solution to take you secure-

ly into radio's future. The Otari DB-10 delivers
digital technology today - with the simplicity,

reliability and familiarity of analog's past.

Another Otari Indispensible
Tool -Of -The -Trade

0101 Corporation  8236 Rerarlitt Ave.  Canoga .ark. CA 91364  10W677 -0S77 Fax: 8111594-7208  emit



0
equal to the system level. f there is a variable gain
device (such as an AGC) in the system, attach the
measuring device at its input.

After establishing that the nominal level is con-
stant through this part of the system, it's time to
check the headroom. The receive measuring
device should have a monitoring port that can
feed an oscilloscope without unbalancing, or

otherwise affecting, the point being measured. Once the scope
is connected, look at the +4dBu sine wave. It should look clean.
Increase the input to the console by 10dB; the VU meter will peg,
but the sine wave should look the same only bigger. Increase the
sine wave by another 10dB. The sine wave will have a clipped
top and bottom now. Reduce the input level in 1dB steps until
the clipping disappears. At that point, you have determined the
headroom that the system really has in practice (at least up to
the input of any variable -gain devices). The system should have
at least 16dB of headroom above the nominal level.

After establishing this peak level, mute the audio generator. The
resulting level should be around -80dBu

Great Software from BSI
BSI created Simian digital
automation, but did you know
that we have a whole family of
products for Radio?

WaveCart, Stinger, Speedy,
Skimmer and WebConnect can
all work together to make your
station function professionally
and sound amazing. In addition
to our software, we offer
partner products such as sound
cards, editing software traffic
and billing software and various
other accessories.

Any and all of our programs are
available for download. So
install our software and play
with it for as long as you want.
Once you've decided that it's
the software for your station,
give us a call or order online.

Broadcast Software
International
1925 Bailey Hill Road, Suite A
Eugene, OR 97405
www.bsiusa.com
888-BSI-USAI (888-274-8721)
info@bsitisa.com

Para el espatiol, llamada Felipe
Chavez, Distribuidor de los
E.E.U.U.
(916) 368-6332
filiavez(ii'ommedianet.com

Simian
--.^274 digital

: automation77 -
$1499

. . .

WayeCart

digital cart
machine
$299

a

WebConneet Pro
email remote
control

$299

Skimmer
easy audio logging

$299

-or

Stinger
instant audio
player

$199

Speedy 4.0

CD -to -PC
recorder

$199

Thousands of users have discovered how
easy and versatile BSI software really is.

Test and try before you buy.

to -90dBu. Calculate the dynamic range
by taking the peak level and subtracting
the noise floor (Example: +22dBu-
80dE=102dB). Make sure that the measure-
ment device is not high-pass filtered.You
want to know about any low frequency
noise that may exist in the system.

Another important facet of the head-
room measurement is level vs. frequency.
Once the headroom has been established
at 400Hz, sweep down in frequency to
100Hz,then 50Hz and then 20Hz. The result
should be close to the level at 400Hz
(within a couple tenths of a decibel). Now
go the opposite direction-up in frequen-
cy. Can the system pass 15kHz at the same
level as 400Hz?

On -air processor located at studio site.
Some or all of the on -air processing may
be located at the studio site. Make sure
the input gain of the audio processor
matches the system's nominal level.
Many audio processors (young and old)
have different gain settings so that the
user can match the gain structure of the
processor with the levels expected at the
input of the device. Make sure the pro-
cessor does not expect a -10dBu input,
when +4dBu is supplied. Doing so could
generate distortion in the input amps of
the processor.

On -air processor located at the transmit-
ter site. if the on -air processor is located at
the transmitter site, then the system mea-
surements need to be extended all the way
through to the transmitter site. The STL is
often the weakest link in the chain. In fact,
the performance of the STL will usually be
the limiting factor in the overall perfor-
mance of the system. Move the measuring
device to the outputs of the STL, and take
the same set of level vs. frequency mea-
surements. Adjust the gain of each ele-
ment in the system, from console gain, to
VU meter calibration, to directional an-
tenna gain, to STL input gain and output
level, until constant levels are established
all the way through. Remeasure level vs.
frequency, and see how the high end
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You Need This
Looks like you've got your hands full again. Except you're running out of hands.

And because you have many facilities you could use a few more legs, too.

Let Harris' Intraplex STL PLUS IN give you a hand getting your new station up and

running quickly and profitably or upgrading your station to the best quality digital
on -air sound available today.

STL PLUS" gives you bi-directional program audio transport over a T1 line, fiber or microwave link. So you can interconnect

your studios, offices and transmitter sites. And because ii's is a digital system, you're delivering pure, crystal clear sound -
regardless of the distance. Even if you're surrounded by the highest mountains or tallest buildings.

Now for the PLUS in STL PLUSTM: You can also transmit LAN/WAN data, telephone, intercom, and

remote control over the same digital line. All of which can rack up some pretty impressive cost

savings for your inter -facility communications.

Best of all, STL PLUST" grows with you as no one else can. It has the industry's largest assortment

of plug-in modules. So you can design the perfect system for today and quickly, easily, and
affordably upgrade it for tomorrow.

So, contact your Harris representative about STL PLUST" today. You'll be a leg up on the rest.

SERVICE

SYSTEMS

AUTOMATION

www.broadcast.harris.com phone. 1.800.622.0,022
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(15kHz) compares to the low end (20Hz). Remea-
sure the noise floor and recalculate the system's
dynamic range.

Stereo generators. If the station uses an analog

Check the zudio system's headroom by observing the
point at wh;ch the audio is clipped. Photos by Hen Weiss.

stereo generatol it can cause different types of problems. Newer
stereo generators (less than 10 years old) are going to have an output
amplifier that can drive a long piece of coax (as much as 100 feet of
RG58). In most transmitter site installations, the length of coax on the
output of the generator will be a non -issue. However, if the station
owns an older stereo generator, refer to its manual to see what the
recommended maximum amount of cable is that can be hung on its
output. Attaching too much cable on the output of an amplifier not
designed to drive a capacitive load, such as a long coax, could roll -
off the frequency response of the composite system, causing a loss
in stereo separation.

Analog composite STLs have similar issues. Typically, analog radio
STLs are calibrated
so that 3.5V peak -to -
peak generates the
full deviation of the
system (otherwise
known as 100 per-
cent modulation).
Input metering on
the transmitter side,
and output metering
on the receiver site,
will indicate lOOper-
cent modulation
with this voltage lev-
el on the transmitter

RAM BROADCAST SYSTEMS, INC.

Building Broadcast Furniture
for over 35 Years

STARTING AT

$2,484

USA
(847) 487-7575

PREWIRED
SYSTEMS
AVAILABLE

STANDARD BROADCAST FURNITURE

SOLID SURFACE OR LAMINATED TOP
10 YEAR WARRANTY ON SOLID SURFACES
RICH STAINED OAK TRIM
LAMINATED VERTICALS
REVERSIBLE PUNCH BLOCK PANEL
4 3/8" KICK BASE
30 " HIGH TABLE TOP (38" OPTIONAL)
12 RACK UNIT UTILITY HOUSING
12 RACK UNIT PEDESTAL BAYS
POP OUT REAR PANELS
CABLE WIRE TRAYS
ASSORTMENT OF COLORS
GUEST WINGS AVAILABLE
OVERBRIDGES AVAILABLE

www.ramsyscom.corn CANADA
(705) 722-4425
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If the migration to digital is in your future, than this

is the route to take. Introducing the large size, big

performance analog router that also speaks fluent digital. A true

hybrid that allows you to scale the number of analog anc digital

ports as needed, now and in the future. Best of all, the SAS64000

Audio Routing System creates a path to AES/EBU digital audio

without creating analog obsolescence.

This means yot. can mix your analog and digital

I/O in the same router 'rame. Go direct analog to

analog, or digital to digital. Mix it up with analog and/or
digital input

automatic 24 -bit conversion analog to

digital and vice versa.

Either way, this

unique architecture

sports uninterrupted

signal integrity and

non -blocking

flexibility.

I I I

Digital or analog
inputs and outputs

 PC or automation control

 +28 dBu max. input'
output levels

 Superb broadcast -quality
performance

 Automatic 24 -bit analog
to digital conversion

OP

 256 x 256 Large

 Mona/Stereo with
stereo linking

 Wide variety of
control par els

 118 dB analog
dynamic range

 Distributed mufti -
processor architecture

OUTAnd the SAS64000 is wonderfully simple

to integrate, upgrade and put into service.

Just plug in our new digital port expander and that's it.

Welcome to digital!-co-existing flawlessly with

analog-and all in the same framework.

Interested? There's lots more to tell.

Cal 818 840 6749 or e-mail

salesgsasaudio.com, or check our

website at sasaudio.com.

If you're moving into digital,

then the SAS64000 Audio

Routing System is your

conduit to the future.

analog and/or
digital output

:!:
SIERRA

AUTOMATED
SYSTEMS

sasaudio.com
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input. While program material is running through
the system, the output of the stereo generator should
be set so that the STL metering is indicating peaks
of 100 percent. if the peak level is too low, the overall
dynamic range of the system iscompromised. If the
level is set too high, there may be subtle distortion
generated in the demodulation process of the
receiver. In either case, the on -air sound is affected
in a negative fashion. Cable length is an issue with
older analog systems. Keep the composite output
cables as short as possible, locating the composite
source as close to the exciter input as possible.

Optimizing the system
Lack of headroom. If the system cannot maintain

at least 16dB of headroom, (down to 20Hz and up
to 15kHz), see which device or link in the chain is
specifically causing the problem. Do this by setting
up a headroom test, and working backwards (or
upstream, from the last device in the system, back-
wards to the console output). A headroom prob-
lem across the entire audio band could be attrib-
uted to something that has incorrect input gain vs.
output gain. An example is if there is a distribution
amp (DA) in the program chain that has an input

If the system cannot

maintain at least 16dB of

headroom, find the problem by

working backwards.

gain control and an output gain control. Perhaps, by accident,
someone turned up the input gain by 10dB, and then turned the
output gain down by 10dB to compensate. The throughput gain
is zero.However,the input amps get clipped early resulting in only
6dB of headroom. Remove the DA from the chain anyway (set it
up to bridge the console output; don't run the air chain through
it). When it comes to audio quality, less (equipment) is definitely
more (quality). If you insist on leaving it, readjust the input gain
so that the input amps can handle +22dBu, and then adjust the
output amps afterwards so that the throughput gain is zero.

What if the system lacks high -frequency headroom? Are there
equalizers in the system? If so, how are they set up? A graphic
equalizer, for example,set up in the smile configuration, may lack
headroom at low and high frequencies. At low frequencies, the
effect would be pronounced clipping. At high frequencies, the

FJ-500 F IIEPJaCk
CELL PHONE

0

0

0

0

0

0

0

0

0

C

FEATURES:

Use With Most Hand Held Cell Phones
Two Headphone Jacks
Two Mic Inputs
Separate Line Input
Connection To Standard Telephone.
Operates on 'AA' Batteries or external

power
A Separate Headphone Cue Switch

For More Flexibility
Balanced Line Output
Shoulder Strap Slots
all For More Information

CO N E X
ELECTRO-SYSTEMS

Cell Phone

1602 Carolina Street Bellingham, WA 98229
www.conex-electro.com conex@conex-electro.com
360-734-4323 800-645-1061

Connect To
Standard
Telephone In
Event Of No Or
Poor Cell Phone
Connection

MiniDisk
Or DAT---

- IN/OUT
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Radio magazine's ability to help you solve business
problems extends beyond the great editorial in
this publication.

Visit www.beradio.com where you'll
find a wealth of information to help you do
your job better, including:
 Daily news updates in Currents Online
 The Studio Spotlight
 The Engineer's Notebook
 Industry event calendar
 Industry Links
 Links to important FCC actions
 Links to each issue's advertisers' websites

Tap into the power beyond the printed word.

Racily
THE RADIO TECHNOLOGY LEADER

Radio Magazine
www.beradio.corn



effect would be intermodulation of high frequen-
cy components (because harmonic distortion will
be rolled -off farther downstream in the system). If
you insist on leaving this configuration, readjust the
input and output levels to maintain the 16dB of
headroom at the opposite ends of the audio band.
Make a note that the throughput gain at 400Hz will

"We're On -Air
in Five Minutes."

When you've got audio to cut
and no time to spare...

Trust Short/cut 2000' to get a move on. How fast is it?
You'll be editing tracks as fast as you can push the
buttons. And when you're working on -air, Short/cut's ten
Hot Keys keep your best clips cued -up and ready to go.

We've also tripled audio storage to a whopping 12 hours
- and with a hard drive so quiet you can work right next
to an open mike.

Whether it's breaking news, phone-ins, sports, interviews,
or live events,the new Short/cut 2000 is radio's #1 choice
for stand-alone digital audio editing.

IA on itri

Sbrl
rk)

360 Systems, 5321 Sterling Center Drive, Westlake Village, CA 91361  Phone (818) 991-0360  Fax (818) 991-1360

To maintain stereo separation, keep
the length of the composite audio
coaxial cable to a minimum. Photo by
Ben Weiss.

be something other than OdB.
It is possible for the system to suffer from

noise, especially when measuring the
system's dynamic range. Low frequency
noise related to the power line frequency
can be easy or tough. A 60Hz hum can
usually be attributed to inductive pickup.
Move high -gain devices (such as mic
pre -amps) away from big power trans-
formers. A 120Hz buzz usually comes
from dc power supplies. Check to make
sure the filter caps aren't dried out. This
type of noise can be introduced into a
system by ground loops.

Emphasize balanced audio feeds-
not only in the input and output amps,
but also in the cabling itself. Analog
radio STLs are sometimes noisy. Make
sure the transmit and receive antennas
are pointed correctly. Check that the
transmission lines on the transmit end
and the receive end are in good shape,
and that the connectors are on correctly.
Be sure the transmitter and receiver are
as close to the same frequency as pos-
sible. If the receiver and transmitter are
off, the result can be noise and subtle
distortion from the demodulation pro-
cess in the receiver. If the system period-
ically fades, considergetting bigger dish-
es on one or both ends, and shorten
transmission line paths.

Transmitter tuning. The effects of mul-
tipath distortion on FM transmission are
obvious. There isn't much that can be
done about receiver multipath, but there
is something that can be done to ensure
that a station isn't transmitting multipath.
The symptom of non -optimized trans-
mission is synchronous AM noise trans-
mitted along on the FM carrier.The basic
component of the measurement setup
is a sample element that produces a dc
output that drives a meter. If a wattmeter
sample is available in the output trans-
mission line, use it for the dc sample and
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Lula! opif 1/d11011 Witt nth
Model 11..1m Ilex. Input Power Price

MP -1 1 500 W S250

MP -2 SOO W $650

MP -3 3 W $950

MP -4 S1,250

MP -4R' 2000 III S1,750

111P-5 3000 W 52,250

FlIP4 3000 W 52,700

FRIA_ 4Ienna,
Model No. hIput Piller Price

GP -1 1 1500 10 5350

GP -2 At 2 51,350

GP -3 3 1 51,800

GP -4 if 4 111 S2,500

GP -5 5 N 52,900

GP -6 ;TVs 6 53,500

111-1111Powtx pdoLantel
Model N. Bags INIVIIIput Power Price

SGP-1 1 3000 W 5650

SGP-2 2 6000 W 52,450

SGP-3 3 8000 W 53,500

SGP-4 4 8000 W $4,300

SGP-5 5 8000 W 55,100

SGP-6 6 8000 W 55,900

SGP-6R 6 15000 W 56,500

Please Contact the OMB America
Sales Department, for other

antenna systems configurations

EUROPE

Commercial & T.V. Factory:
Avda. Son Antonio, 41
Telefs . 976.50. 46.96 (6 lines)
Fax 976.46.31.70
50410 CUARTE DE HUERVA
(Zaragoza)

Antenna 8. Radio Factory:
(amino de los Albares, 14, bolos
Telefs.: 976.50. 35. 80 (6 lines)
Fox 976.50. 38. 55
50410 CUARTE DE HUERVA  (Zaragoza)
Internet. http://www.omb.es
e-mail ombrom@infonegario ram
Video(onference(RDSI) 976 46 32 00

INTERNATIONAL DIVISION

3100 NW 72nd.Avenue Unit 112

MIAMI, Florida 33122

Ph.: 305 477-0973 - 305 477-097416 lines)

Fax: 305 477-0611

Internet. http://www omb ram

e-mail: ombusa@bellsouth.net

Videoronferenre: 1 305 5940991/92

The b selection

yi
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then minimize the synchronous AM in one of the
following ways: Connect a scope across it (use a
low vertical bandwidth, like 20MHz) and tune the
transmitter for the least amount of noise riding on
top of the dc; or, connect a sensitive audio ampli-
fier across it and use your ears to minimize the
amount of noise riding on top of the dc sample.
(Do either of these as a touch-up after tuning the

transmitter by the manufacturer's recommended means.)
AM transmitters: modulation level. Unlike its FM counterpart, the

amount of power transmitted in an AM system is proportional to the
amount of modulation. The more modulation, the louder and
stronger the station sounds. However, because of the nature of AM,
the transmitter is not forgiving of the overall peak level. Too much
negative modulation creates splatter, and makes the station sound
bad. Most current AM processors have tight level control, so it is
possible to achieve consistent results by carefully adjusting the
modulation level with the use of an oscilloscope.

Model RFC -1/5 Remote Facilities Controller
it's the most affordable, fully -featured transmitter remote control system available. it's flexible. it'S expandable it has a
well -deserved reputation for being very reliable and it's not difficult on the eyes. what other reasons do you need?

FEATURES
transmitter control from any telephone
8-64 channels of telemetry and control

programmable control by time and date

automatic adjustments based on telemetry
optional printer and modem adapters

programmable telemetry alarms

full -featured, affordable, reliable

integrated rack panel

Sire Systems Visit our web site for more information on our products
nashville, tennessee  615.228.3500 voice  615.227.2393 fax -on -demand  www.sinesystems.com

Experience Exceptional Quality, Reliability and Service!
Experience Armstrong Transmitter!

1-1111t-

----

,;;,

e)

FM 30000 TX

Armstrong Transmitter... the best RF products, the best around -the -clock support,
and the best prices ... because you deserve nothing less!

pui![ FM try' :ifoitters offer
you exceptional quality and affordable prices.

Built for the "real world" environment, these RF
workhorses offer long term reliability and features
not found in any other single tube transmitter
available.

Features include:

 1/4 Wave Grounded Grid PA.

 Fiber Optic PA Arc Detection.

 PA Temperature Protection.

 Advanced Control System with remote
computer interface and auto log.

 More internal status sensors than any other
transmitter.

 CD Quality Audio. CAES/EBU optional)

 Available from 15KW to 35KW. Combined
systems to 60KW.

A ARMSTRONG
mil& TRANSMITTER CORPORATION

4830 N2rth Street, Marcellus, NY 13108 Web Site: armstrongta.com
Phone: 315-673-1269 Fax: 315-673-9972 email: salesearmstrongtx.com

Advancing to the next level
When it comes to audio processing, the

old adage garbage in equals garbage out is
true. Even without changing any of the
settings on a processor, it's likely that the
station sounds better after you have stud-
ied and fixed the on -air chain. Upgrading
to the next level of quality involves making
chan-ges to the electronics of your systems
components, the efficacy of which is sub-
jective. Before going that far, continue lis-
tening to your radio station and see to it
that you've conquered all the easy prob-
lems first.

Irwin is director of engineering for Clear
Channel, San Francisco.

AUDIO ROUTING SWITCHERS

SR 10

10,1 STEREO SWITCHER

$396 00

SR 10M $799.00

10X I S`ERL C.) SWiTCHER

SR -210  $499.00

00.00.0.4110

DUAL 10%1 STEREO SVV1TCHER

SR -201 $1380.00

4-111111krt .
20 STEREO SWiTcr

SR -64 $698 00

11111 41111111111.11

03 X 4 STEREO SWIT,'--

SR-61M S1799 00

RA M& BROADCAST MANUFACTURING. INC.

USA www rai,,syscom.com CANADA
847 487 7575 705 722 4425
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FM Transmitters

All Power levels 20 watts to 30,000 watts
100% Solid State or Grounded Grid

Grounded Grid
Models Feature
 Solid State High

Performance Exciter
 Solid State Driver
 Ease of Installation
 Fast Delivery
 Motor Driven Tuning
 Complete Front Panel

Metering
 Low Pass Filter
 Soft Start Up
 Cost Effective Pricing
 Financing Available
 LED Read out on front

panel shows operating
parameters

Solid State FM Transmitters
Featuring the latest Cold Mos fett Design

Models range from 20 watts to 10,000 watts

20 watt Exciter 850.00
100 watt Transmitter 2,000.00
250 watt Transmitter 3,000.00
350 watt Stereo Transmitter 3,500.00
500 watt Transmitter 4,000.00

1,000 watt Transmitter 7,000.00
Many other models to choose from

Transmissions Line
Superior Broadcast Products offers a wide
range of transmission line and accessories

th inch Foam Coax as low as $1.40 per foot
7/8 inch Foam Coax as low as $3.50 per foot

1 5/8 inch Foam Coax as low as $8.50 per foot
2 7. inch Foam Coax as low as $12.00 per foot

Call for prices on other sizes

High performance Digitally Synthesized FM Exciter

.4.

Studio to Transmitter Link
Frequency Agile Composite
Transmitter and Receiver

1.0111 411 11.111_,

1
Both Transmitter and Receiver $3,500.00
Transmitter
10 watt output
Stereo or Mono
Full Metering
Two SCA inputs

Receiver
Active band pass filter
Full Metering
Fast Delivery
Two SCA outputs

One year limited warranty

FM Antennas
Power Levels from 500 to 20,000 watts per bay

One bay
Two bay
Four bay
Six bay

500 watt input
500 watt input
2,000 watt input
3,000 watt input

495.00
1,200.00
1,990.00
3,500.00

Broadband Medium Power
Two bay 3,000 watt input 2,400.00
Three bay 3,000 watt input 3,400.00
Three bay 10.000 watt input 4,000.00
Four bay 3,000 watt input 4,400.00
Four bay 10,000 watt input 4,800.00
Six bay 3,000 watt input 6,250.00
Six bay 10,000 watt input 7,000.00
Eight bay 10,000 watt input 9,500.00

Many other models and power levels

Contact Jimmie Joynt 17194 Preston Road, Suite 123-297  Dallas, TX 75248
Ph. 800/279-3326  Fax 800/644-5958 972/473-2577



Capturing & Encoding
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any years ago,when a stat.on wanted
to capture four, one -hour blocks c f
uiio each day, it involved wriin 4

icripts that would interact with the GUI of the
audio encoding tool (send an ALT -F to the
encoder window, send the filename, send the
down arrow four times). There would be prob-
lems with it, but for the most part, it worked for
capturing the content. Each day the captured
files would be edited by hand, manually up-
loaded and then the HTML pages would be
updated to show links to the new files.

I got tired of doing things manually and started
looking fora better way. I left the capture program
the way it was, and I wrote scripts to allow other
people to edit the files automatically (the times
were nearly always the same), and taught them
how to upload them as well. I even created a CGI
that wrote to an included HTML file, so that
others could post the links to the Realmedia

files witiout my interaction, simply ty suLmA-
ting a brm from c browser. It stil req tired
manual labor, but it wasn't my labor, so I didn't
mind nearly as much.

As time went by, some people began to mind,
and I began exploring ways to automate more
of the process. The script to interact with the
encoder GUI was replaced with a command -
line program, so there were fewer chances for
something to go wrong. Because the files always
needed the same amount of time removed from
their beginning, I automated that as well. Then
the files would be sent automatically via FTP to
the server,and the links would be displayed only
if the file existed. Completely automatic, but all
done in a proprietary automation program.

Nowadays most of these tasks are fulfilled by
the programs themselves, so users don't need to
write a lot of custom code. It's almost as easy as
point, click and leave.
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Timing is everything
The single most important piece in this puzzle is the time source.

Computer clocks are notoriously inaccurate, and this process
requires capturing content from an accurate fixed schedule. If
possible, use the same time source as the rest of the station, perhaps
from the automation system or from a satellite feed or GPS clock. If
those options aren't available, download one of the many programs
designed to keep the computer's clock accurate from time sources
like NIST,the Naval Observatory orAbouttime from Arachnoid.com.
There are dozens of these programs available. Whichever you
choose, install it,configure it to set the clock at least once an hour,
and make sure it starts automatically when the computer is restarted.
This will produce an accurate timebase to start from.

Schedule it: Nearly all operating systems now have a built-in
scheduling program. Windows 98 offers Task Scheduler; Win-
dows NT provides the AT command; Linux variants offer Cron;
and Windows ME,XP and 2000 all have similar schedulers. If you
are already familiar with it, you can even find a version of Cron
for use on Windows.

Encode it: Real Systems Real Producer has built-in, command -line
encoding with a program called rmbatch, so it's a natural choice
for scheduled encoding (from a pre-existing file, or from a live
source). After reading the manual and determining which settings
to use (the user controls all of them, including bit rate, audio and
video codecs, duration, filename, title, capture to a file and stream
live to a server), simply create a scheduled task to run at the specified
time. Check the documentation for the actual parameters, but for
live encoding, it's something along the lines of this:

RMBatd-Lexe /L /0 CAfoo.rm /I- 0.1 /A 0 N 0 /F 1 /B "My Dip"

Just set up a task with the scheduler and it is finished.
Edit it: Most task schedulers can only launch a program at the

beginning of a minute, but odds are the content the user wants to
encode starts 30 seconds after the minute. Simply encode more
than is needed, and trim it later. Realproducer uses rmeditor, a
command -line editor for encoded files. Add a second scheduled
task, and remove the first 30 seconds of extraneous content. Again,

All-NewAutoPiK-f 2
Unleash the Power!

Broadcast Transmitter
Control Software

 Control all sites from one PC
 Wizards for easy setup
 Powerful Scripting

;v.;

,. .
.... .. A.

.."i. S. :77" r 
y e..

JA

IN

MR=

check the documentation. but here's a quick us-
age guide:

rmeditor -i <input> -o <output> [-t
<title>) [-a <author>) [-c <copyright>)

[-C <comment>] [-r <allow
recording>] [-k <allow download>)

[-s <start time>] I -e <end time>] [-I
<log file>) [-d <dump file>]

[-q <description>) [-n <keywords>]
[-IN <allowing indexing>] [-AR
<audience rating>)

Removing trailing content should be just as simple.
Upload it: Yes, you could spend a lot of time

creating a scheduled task to upload the encoded
content to the appropriate server. Or, write a com-
mand -line batch file to Fr' the file and schedule it
to run at the correct day and time using the operat-

Real cvcipmc Real PrnrIntpr has a rnmmand-line nrnoram railed
rmbatch, which can be set up to schedule encoding tasks.

"AutoPilot 2 has not missed a
beat -- which is critical for a high
powered AM station. It's ve-y
dependable".
Paul Reynolds, Chief Engineer

Cox Radio

'AutoPilot 2's open architecture
has really expanded our
monitoring capabilities. The
power of the scripting wizard
can't be overstated."
Jeff Kuhne, Engineer, WRPI-FM

Order now and receive
free ARC -16 5.4

firmware with your
purchase!

Firmware Features include:
 Adjustable Alarm Delays
 Adjustable Raise/Lower

Durations
 Autoload for PC Based

ARC -16 Configuration

ri c ,y

Tel: 800-255-8090
Web Site: www.burk.com

Email: sales@burk.com
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Capturing & Encoding
ing system's built-in scheduler. It would work fine.
Instead, save a lot of trouble and use an FTP program
with its own scheduling function, such as WS_FTP
Pro. A few easy clicks and the file is set up to be
transferred without writing a single line of code.

Post it:There are many ways to display a link to the
file on the station's Web page. One way is to always
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File -transfer programs can also be set up to
automate file transfers, ensuring that the must
rec ent file is always posted.

use the same file name forthe encoded content, so the link is already
on the page and the file just changes when it gets uploaded. A
second way is to set up an additional scheduled FTP for the new
HTML page, and have it upload after the encoded file has been
uploaded. Yet another way is to use PHP Perl or a similar language,
and check for the existence of the encoded file on the server. If it
exists, display the link in the page. Otherwise, it can display some-
thing else.

Alternate technologies
Apply these same principles to a system using Windows Media

Encoder with one small change: the command -line encoding utility
for Windows Media Encoder does not allow input to be from a live
source. The user will have to capture the content to a .wav or .avi
first by using some other command -line capture utility, and then run
that file through the batch job Windows Media Encoder. The user
will have to download the Windows Media 8 Encoding Utility
(search the Microsoft website for wm8eutil) to get command -line
ability for batch encoding, which will read something like this:

wmUeutll -Input clip . avi -output clip.wmv

Serve it:There isn't much to discuss on this topic because once the
encoded files are uploaded, and links have been posted to them on
the website, it is automated about as much as it can be. But recent
developments in server technology ask to be touched on here.

Real Networks (www.realnetworks.com) has just released its new
Helix Universal Server,which has the ability to stream nearly any file

Don't Turn Your Mil
On Without It

The NEW SUPERELAY controls "On The Air" warning lights
and gives you six relays for utility switching.

 New compact design mounts in one-third rack space

 Plug-in Euro-style connectors for quick and easy installation

 Flasher for warning lights and AC power supply built in

In stock, only S285 list. Full specs and ;;eater list at www.henryeng.com

kaosioNgo

Pia(' In Installation No Wail -Warts!

HENRY

FE
1116111.11.111

Henry Engineering

(626) 355-3656

New! PSA - 4570A
Spectrum Analyzer and

Display Monitor

.

  
Avcoms' new PSA-4570A allows the
optimum use of rack mount space in
mobile communication vehicles. In the
950-1450 MHz position, the PSA-4570A
displays L -Band satellite signals. With
precise center frequency tuning the PSA-
4570A enables quick satellite identifica-
tion and rapid antenna alignment. Soft-
ware selectable LNB frequency offsets
aid the operator to quickly identify tran-
sponders. With a flip of a switch you can
monitor the 50-90 MHz uplink exciter or
receiver IF frequencies with a resolution
bandwidth of 1 MHz or 300 KHz. The
PSA-4570A uses the latest 1/4 VGA
display and microprocessor technology.
Convenient function keys enable rapid
option selection. Memory store and
recall functions allow saving satellite
"footprints" for future evaluation. The
PSA-4570A comes with a 15 month
warranty.

AVCO 500 Southlake Blvdleft 00
Richmond, VA 23236

www.avcomramsey.com
(804) 794-2500 (804) 794-8284 Fax
email: sales@avcomramsey.coni
Bnnging High Technology Down To Earth
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format: Real Audio
(.rm),Real Video (.rm,
.rmvb), Real Pix (.rp),
Real Text (.rt), Macro -
media Flash (.swf),
Windows Media (.asf,
.wma, .wmv), Quick -
time (.mov), MPEG-1,
MPEG2, MPEG-4, MP3
and others with the
addition of plug -ins.
This means there can
be a Real Networks
and a Windows Media stream without the
need for two separate streaming servers.

The drawback of this single -server sys-
tem is that Real Server licenses will now
cover Windows Media streams as well. The
user now has to pay forconcurrent streams
of Windows Media, something that previ-
ously wasn't a concern. With a stand-alone
Windows Media server, there can be as
many streams as desired, all license -free
and cost free.

This is just the basis of a system with much
more potential. For example, with these
tools someone has to set up four scheduled
tasks each time he wanted to encode, up-
load and post anything-fine fora one-time
broadcast, but not ideal fora show that airs
Monday through Friday. Write simple scripts
to automatically name the encoded file for
the date and time it gets encoded, and not
have to set up a scheduled task for each
encoded file. I have one setup that encodes
24 one -hour files each day, and makes a
month's worth of audio available online, all
with one scheduled task.

Automation programs
If there issomething that simply cannot be

scheduled because it doesn't have a built-
in scheduler, and there is no command -line
version of the program, there are a couple
of programs designed to interact with just
about anything else on a machine.

Winbatch from Wilson Windowware
(wwwwinbatch.com) is an interpreter -
based language that can be used to auto-
mate nearly any Windows task. It has
extenders for the language to let you inter-
act with network servers (Microsoft or
Netware), ODBC databases, printers, serial
and parallel ports. Winbatch makes it a
snap to name files based on date and time
of encoding.

Automize from Hitek Software
(wwwhiteksoftware.com) is a cross -plat-
form automation package written primari-
ly in Java, so it can be used on Windows
machines, Macs and even Linux machines

Most encoding software packages provide utilities to
automate some functions.

with a GUI. It should also be able to
automate most redundant tasks.

No matter what route the station
chooses, be sure to write down
what is and what is not automated.
Six months later, when there is a
problem, it's nice to have notes
about what is supposed to be hap-
pening before you try to fix it. I
Harrison is senior applications devel-
oper for Toad.net, an Internet service
provider in Severna Park, MD.

NEW RADIO SYSTEMS CT -2002 MODELS

Now The Most
Flexible Featured

Clock/Timer System
Available Anywhere!

New n Every 2002 Model:
Jp-Down Timer

SMPTE Time Code

Top -of -Hour Reset

Infrared Remote Control'
Pre -Set Down Times'

Master/Slave Operation
Ri-45 Quick Connectors

S eek Black S-yling

Models start at just S135.00

Available in Large 2" Display, Rad( or Wall Mount
Desktop or Uira Thp Models
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re( S T EM3
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Eei Heron Drive, Logan Township, New Jersey 081085
(356 467-800c voice (.356) 467-3o44 fax www.-adicsyste yis con
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TRENDS IN

TECHNOLOGY

By Chriss Scherer, editor

Even though today's equipment is more reliable than

ever before, the need to ensure that the audio quality

is at its highest has never been greater.

Most facilities today are a mix of analog and
digital source equipment. The ongoing push
is toward increased maintenance of the digi-

tal signal path. Regardless of the compliment of
analog and digital equipment, every station's goal
is to maintain a quality audio signal through the
entire chain.

Several basic audio quality parameters are com-
mon to both forms of audio transmission. The tools
for most of the analog methods are familiar to
stations. However, the tools required for digital
evaluation may be less familiar,and the elements to
be measured may also introduce new concepts
and methods.

Reliable and proven
The analog audio test set has faithfully served

radio for many years. Basic measurements such as
frequency response, distortion and noise are sim-
ple elements to evaluate. The signal generator and
audio analyzer are necessary tools for these tasks.

Analog signals are subject to the medium through

which they travel, and the parameters can sometimes explain what
may affect that signal.

Bench -top test sets can provide highly accurate measurements of
these parameters. These same bench -top systems have evolved
into portable forms as well. Creating a test scenario with large boxes,
once an awkward task, has been reduced to plugging in a device
that can be as small as a PDA. The cables and connectors now
occupy more space than the test equipment itself.

Analog testing is still an important task. Even through a completely
digital system, the final output of the digital -to -analog converter is
an analog source and needs to be evaluated from an analog point
of view.

When digital test sets were first introduced, one of their obvious
attributes was how much time a user could save by automating
many of the functions in routine tests. The tedious task of nulling
the test set between each frequency measurement is now done
automatically. The entire discrete frequency series is done in one
continuous sweep or with a broadband noise source.

Digitally -based systems can run automatically, while the engineer
attends to otherduties. For intermittent problems,the test set monitors
several parameters at once until the failure the occurs, providing
more information to the person performing the trouble shooting. At
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the same time, that person does not have to sit and wait for aii
intermittent problem to occur before he can diagnose a problem.

Not always perfect
Digital systems were designed to eliminate the problems and

shortcomings of the transmission medium and processing path.
Each amplifier in an analog system introduces a small variation to
a signal, whether it is noise, distortion or frequency response. The
theory behind digital is that what comes out is exactly the same as
what goes in. This is not always the case. While digital systems can
be more robust than their analog counterparts, they can also be
more fragile.

In most cases, analog signals fail because
of a slow decay. Regularly checking and

New terms,
new tools
Testing and measuring analog audio
has its own set of traditional measure-
ments that are used to verify a signal's
quality. Some of these measurements
apply to digital audio, but sinply
knowing that there is a problem is not
enough. Sometimes, distortion and
other problems can be traced to a
problem in the digital bitstream. Here
are some of the common digital terms
and their meanings.

bit -error rate or bit -error ratio
(BER) A measurement of errors in a bit
stream. The ratio is calculated by
dividing the number of erroneous bits
by the total number of bits transmitted,
received or processed over specified
period. This can also express the
number of bits processed bebre an
erroneous bit is found.
bit -rate The rate of transfer of a digital
signal. A signal's bit rate is cetermined
by multiplying the sampling rate by the
number of bits in the sample by the
number of channels. For example, an
audio CD is sampled at 44.1kHz with a
16 -bit resolution and has two audio
channels (stereo). The bit -rate of a CD
is 44,1000 x 16 x 2 = 1.41tvb/s.
jitter An error in accuracy of a
digitally clocked signal, wh ch appears
as an unexpected phase shift in the
signal. Jitter happens when a data
transition does not occur at exactly the
anticipated point of a clock pulse.
latency The inherent delay in signal
processing and software processing.
Latency is determined by the time it
takes for a system or device to respond
to an instruction, or the time it takes for
a signal to pass through a device. To
most people, a system latency of less
than 35ms is not recognized as an
actual delay.
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Computer -based systems provide accurate test
routines that can be repeated and automated.

Network up to 640 channels Fibre Optic Cabling

at the-.

S //of Licht1

Networking audio throughout your facility has never been easier.
Logitek's Audio Engines use high speed f bre optic networking to give
you instant access to any audio source connected to any Audio Engine
in your network. Why settle for only 64 channels of networking when
you can have 10 times that number?

Enjoy the benefits of fibre optic networking and the best digital
consoles available. Call your favorite Log tek dealer today!

Lo itek
Digital with a Better Difference
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Tostmeasuromollt
recording operating parameters can show that a
problem is developing before it becomes serious.
Ina digital system, the failure may go unnoticed until
it is too late. Occasionally, chirps or clicks in the

audio can be a sign that
something is lot right,
but when failure occurs,
it occurs immediately.

Srr aler, portable test units pack
Ind, of features n a small case.

11,000

For more detailed information visit us at

Which to choose?
Like any other equipment decision, deciding on a system first

requires that you determine your needs. Most of the available audio
test instruments can be categorized by several functions.

Analog or digital. This is the most basic consideration. Choose a
compliment of analog and digital inputs and outputs. The digital
connections may include more than one format (AES-3 and S/PD1F
for example) and variable sampling rates.

Generator.oranafrter. Some units feature one function
or the other, and some offer both. For stand-alone
equipment tests, the generator and analyzer combina-
tion would work well. For system checks,where the input
and output are separated by some distance, separate
components would work better.

Basic functions or feature -rich. This is the most com-
plex area of concern. Each available product fills its
own special niche. The ability to read bit errors and the
amount of jitter may be important for one application,
while simply knowing the sampling rate with an overall
digital quality indication may be enough for another
application.
The range of test equipment is broad enough to

provide a workable system for any need. Even with the
latest digital equipment, where a field repair at the
component level may not be possible, the right test
equipment can help to diagnose the complexity of a
problem and aid the decision on how best to correct the
situation.

-xp ONE OF THE MOST POPULAR
CONSOLES EVER!!!

iffr

//4) ///NOW

ONLY

/r/

www.arrakis-systems.com (970) 461-0730
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New Products
Mic arm riser combination
O.C. White
61900: The mic arm riser combination hides the mic wire

and improves its appearance. The mic wire is hidden for
most of the length of the arm, yet is easy to attach and is
removable. The base provides an invisible vertical wire
channel through the riser, which is prewired to an XLR
female imbedded at the top (set -screw removable), and
three feet of pigtail extends from the base forthe user to wire
as needed. This makes attaching a mic cord to the outside
of the riser unnecessary. The riser offers an overall height
of 15 inches. This permits the riser to be installed immedi-
ately behind most low -profile VGAs and most near -field
loudspeakers. The factory -installed riser mic wire exits
down through the countertop or through a side channel
at the bottom, as needed by the user.

413-289-1751:lax 413-289-1754: www.ocwhite.com

Studio reference monitor
Mackie Designs

1-1R624: Features of this speak-
er include a 6.7 -inch, two-way
high -resolution active studio
reference monitor powered
by the company's Active Tech-
nology. Complete with IMO
PM3 Certification, the monitor
delivers flat frequency re-
sponse and wide dispersion
in a smaller package that is
useful for small production
studios or surround sound.
This product can be used as
primary front UR monitors, with or without the HRS120
Active Subwoofer, or as rear channel sources for 5.1 and
7.1 surround systems.

800-898-3211; fax 425-487-4337

www.mackie.com; productinfo@mackie.com

FM antenna
Dielectric
DCR-X: "Ibis anten-
na's design uses
solid insulator sup-
ports, radial pres-
sure seal, standard
lightning protec-
tion and a variable
transformer in-

cluded with each array. This variable transformer allows
for VSWR optimization after installation, with no need for
complicated shorting stubs. Directional patterns are avail-
able, as well as halfwave spacing to meet new personnel
safety standards. This product can be configured to
broadcast one or multiple signals.

800-341-9678: fax 207-655-7120

www.dieliictric.com; ricsales@dielectric.com

By Kari Taylor, associate editor

Adjustable -height
studio furniture
Harris

Hydraflex: This line of furniture uses a
power hydraulic system to change the
height of various parts of the furniture, to
provide better comfort for on -air talent.
With one push of a button, the furniture can
be raised or lowered, depending on wheth-
er the talent prefers to conduct shows in the
standing or sitting position. With non -
modular casework, freedom countertops,
concealed hinges and finished interiors
with high pressure laminate exteriors, this
furniture offers laminate options for case-
work and countertops, including Conan. It
is compliant with ADA regulations and can
accommodate guests and talent with dis-
abilities who need the flexibility

800-622-0022: fax 513-459-389C

www.hams.com; broadcastClharris.co-n

Special edition stereo set
AKG

0419 B-ULS/SE: The nickel tin-
ish on this microphone resem-
bles the silver outer housing of
the original C 414 EB, which
was produced between 1976
and 1986. Under the retro exte-
rior, however, this computer -
matched stereo set consists of
two C 414B-ULS, which is a large -

diaphragm, multi -pattern con-
denser mic. The mic uses a
revamped version of the CK 12
capsule. This remodeled and
modern capsule features a spe-
cial accentuation of high frequencies in
the bands around 5kHz and 10kHz.

615-620-3800; fax 615 -E20 -387i

www.akgusa.com; mfo@alogusa.conx
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New Products

Audio playback
Scott Studios
Spot Box: Offers 40 buttons to instantly
play commercials, jingles and sound ef-
fects digitally from a hard drive. The but-
tons are 1" wide LCDs. Four buttons across
show sponsor name, voice, end cue, fader
number, intro, length, cut number and cat-
egory. The advertiser name is also on an

LCD at the top of the unit.
Spot Box connects to a traf-
fic computer and can
auto -load logged record-

ings. Cuts can also load
by 10 -key and by
name from alphabet-
ical Cart Walls. Spots

play up to four sep-
arate console fad-
ers or can be com-

bined. Start other spots manually or use
cruise control for an auto -start of the next
event on the log. After spots finish, new cuts
auto -load from the log.

800 -SCOTT -77: fax 972-620-8811

www.scottstudios.com; irdo@scottstudios.com

4

Find the mic on every
cover of Radio in 2002,

and you could win a
Neumann TLM103,

Behringer VX2000 or
LPB Silent Mic Boom.

Details are coming in the
December issue.

Racily
THE RADIO TECHNOLOGY LEADER

EAS monitoring software
TDM Data Solutions
Eascriber and Eascriber Pro: Useful for stations of any size,
Eascriber and Eascrib-
er Pro automate the pro-
cess of generating Emer-
gency Alert System
(EAS) logs and reports.
Both products are Win-
dows -based applica-
tions that interface with
most EAS radio receiv-
ers, including the Sage
ENDEC and TFT 911. Records all activity and generates
a log that is suitable for use with a station's log for FCC
logging requirements.This software allows broadcasters
to monitor and log signal activity for as many as eight
stations simultaneously

303-995-9221; fax ; www.tdmdatasolutions.com;

into@tdmdatasolutions.com
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rfSoftware, Inc. NaverbuyaraftrFCCdaftthd,ser
communications solutions

352-336-7223
www. rfs oftwa r e. co rn

Visit our website for a complete
list of products and features.
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Calculate population within contours and overlaps.

Analyze STLImicrowave paths with terrain profiler.

DA design is a snap! Includes 30.secoid terrain data, 3.sec available.

Circuit It'cr Mil: Cont.( ot SolutionL

111111MMIN1111
DR-IO Dial -up
REmotE Control
Dial -up remote control
with audio interface lets
you control anything over
regular phone lines.
Interfaces with most
studio automation systems.
Control it from either a
dial -up line or external
audio path. The DR -10's
active, balanced, telco
audio output lets you do
live remotes, remote
announcement recording
and.. much, much more!

D5-8 DTMF
SEquEncE DEcodEr

Bridge the DS -8 across
your audio source and
get eight individually
procrammable relay
outputs. Each closure
is activated by its own
code of one to four
digits long. Each relay
can be set up as
momemtary, latching
or interlocked with other
relays! Use the DS -8 for
decoding complex network
cues, local spot insertion
control, translator control, etc.

DTMF-I6
DTMF DEcodEr

-he DTMF-16 is perfect
for interfacing networks
to your automation,
controlling remote satellite
receivers, repeaters, etc.
Connect it to an audio
source and its outputs will
operate whenever there's
a tone. The compact,
light & rugged DTMF-16 can
be put almost anywhere to
provide the remote controls
That you need.

For complete information about all of our products, including downloadable tech manuals,
brochures and pricing for all of our products, visit our website at www.ciricuitwerkes.com.

CircuitWErkEs. Inc. - 2805 NW 6th StrEct, GainEsvillE. Florida 32609. USA. 352-335-6555
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Transcom Corporation
I1M b FM Transmitters --____---

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

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

USED FM TRANSMITTERS NEW TV - VHF
300W 1988 Harris FM 300K
2.5KW 1984 Harris FM 2.5K

2.5KW 1980 Harris FM 2.5K

10KW 1974 Harris FM1OH/K

10 watt 500 watt
100 watt 1.000 watt
250 watt

NEW TV - UHF

15KW 1980 McMartin BF15,000
20KW 1980 Harris FM2OH/K
25KW 1980 CSI T -25-F

25KW 1987 Harris FM 25K-1

10 watt 500 watt
100 watt 1,000 watt
250 watt

USED EXCITERS

25KW 1992 Continental 816R3B
50KW 1982 Harris Combiner w/auto

Exciter -transmitter switcher

BE FX30
Harris MS15
Harris MX15New

30 watt synthesized

USED AM TRANSMITTERS USED MISC. EQUIPMENT
5KW 1980 Harris MW5A
5KW 1978 Harris MW5
10KW 1982 Continental 316F
10KW 1986 Continental 316F
10KW 1982 Harris MW10A
50KW 1982 Continental 317C2
50KW 1986 Nautel Ampfet 50

P.O. Box 26744,
800-441-8454 (215-938-7304)

Potomac Ins. AA51 Audio Anyl. (new)

Moseley TRC-15 Remote w/Hallikainen
Dielectric 4 Port Motorized Switch

Technics SH9010 Equalizer

SCA Generator (MX -15 Module)

Optimod 8100A (cards 3 thru 5 only)
Dummy Load 80kw air cooled

Elkins Park, PA 19027
Fax 215-938-7361

Mini Mix 8A
Proven...Affordable...

Nowei 11-1.1.02r**

ve`3 I 11

800.327.6901
www.autogramcorp.com

MOORETRONIX

Our client list continues to grow.
We would like to Thank -You
for your confidence and your
purchases.

We now have in stock, SHURE, SM-5B, wind screens.
These are from the OEM vendor and are priced at
$60.00 per set. Make the best voice over microphone,
new again!

We reconditioi Pacific Recorders BMX AMX,

ABX and RMX mixing consoles. Let us re -work your
console's modules. Obtain that added value from a
proven winner Quality built products last and last and
last!

Check our WEB site for great buys on pre -owned
broadcast gear. All equipment is repaired, tested and
shipped with tie manual.

Stretch your broadcast $$$ on quality, pre -owned
equipment....sold with a warranty.

TEL 800-300-0733 FAX 231-924-7812
\AWW.MOORETRONIX.COM

A

I

INTRODUCING

THE f c lIfet e MODEL FTA-10010

AM/FM MONITOR
S TRANSLATOR RECEIVER

V LATEST C-OUAM AM-STEREc. CIRCUITRY

HEAVILY SHIELDED, SMT ARCHITECTURE

V HIGH SENSITIVITY + HIGH SELECTIVITY

 IOW NOISE FLOOR (-8008 - Typical)

V REFERENCE QUALITY AUDIO FOR ACCURATE "OFF -AIR"

V "CARRIER SENSE"-, ADJ. "COMPOSITE 0/P"

V UPGRADE PATH TO NEW "FANFARE/OMEGA" TECHNOLOGY

AGILE TUNING W/ 8 PROGRAMMABLE PRESETS

V +608 XLR 8ALANCED OUTPUTS (008-6000

FOR FM'S, THERE'S THE FANFARE FT-1AP 'FM -ONLY' MONITOR

fctilfav'e FM
PO 801 455, 811FFAI0 NY 14225

716-683-5451 - FAX 716-683-5421

RV of TONIARE t1tCTROSTCti. [TD

1 -800 -26 -TUNER
U.S. a j266-86371

Need more info? FAX, or write:
-pnnnloafitnlamcwni-.
or visit our website at

wwm,laWare.com
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EM1925 /EM1930 I EM1936
19 MODULA EDUIPMENT RACKS

OUTSTANDING FEATUF

Bask rack can be used el sres.de panes or doors are not reqtared
Sde panels and doors aslae I. Installer or removed enthout the use of
tools

Doors canoe mounted frrl o mars left or nght and canoe feed vath
locks

Mountng angles for equ. seer same may be postroned fo.ltusn or
recess mounting at front -rear
Two or more racks may tr 101311 together for perfectly -aligned multiple
metalairoos

OPTIONAL
ACCESSORIES

Mooring Argies
Front/Rear Door

Side Panels

Top Cover

A C Receptacle
Ptug Mold

Cable Lar..Tg Par

Copper Ba:

Casters

SIZES RACK
DEPTH -E G W1CTH UNITS

EM 1925-44 2512' 14t 1951$ 44
EM 1930-44 30* 214 19 W 44
EM 1936-44 36' IQ 14 19 la 44

'Non Standard Racks cat 2 reefed wry height

RAM

PRICE
6306 OC
5354 CC

55,C CC

BROAD:AO MANUFACTURING. INC

US war insy st om COM CANADA

(847)487.7575 (7051722-4425

1141 RADIO TEC.INOLOOV NADIR

The latest radio
technology

headlines delivered
to you via

e-mail every week.

 This Week in Hi5tcry
 Information from the

BE Radio calendar
 Conference and

convention schedules

The BE Radio e-mail le Ns -
letter offers an ea -5y -to -
read fo-mat that li k= to
the con- plete stories.

Subscribe to tie
e-mail newsle7ter

online at
www.beradio.c 3M.

r.hit Waffil C.O.P.
r WinowsTM

If your traffic software is being
discontinued, now is the time to take a
look at The Traffic C.O.P. for Windows.

g A complete, fully featur3d, true Windows. traffic and
billing system from order entry to log scheduling to AIR.

g The intuitiveness of W ndows. Training has become
obsolete.

g Runs on your computer network. exports to your
auOmation system.

g Unexcelled Support. With any support option. NEVER
a charge for updates.

g Run up to 256 stations from a single database.
separate databases or any combination.

g Still the same low prices, Still the generous small
market discounts

Once you view our FREE CD Demo,
we know you will want the software.

No Obligation! See what The Traffic C.O.P.
for Windows can do for you!

Call now (800) 275-6204
www.broadcastdata.com

 Broadcast  Industrial
Communications

 Transistors
 Capacitors
 Rectifiers
 Modules
 Gasfets
 Coax
 Tubes

2002
Ca!alog

now available

Eimac  Taylor  RFP  Svetlana
Amperex  MA/Com  Motorola

Toshiba  SGSfThomson  Mitsubishi
Se Hab a Espanol  We Export

800-737-2787
760-744-0700 800-737-2787

Fax: 760-744-1943
E-mai': rfp@rfparts.com

www.rfparts.com

     

  ,.
ask your supplier or visit

www.danagger.com
pot pond 888 89 AUDIO (888 892 8346)
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You can do it yourself...
Developed over two decades,
our AM, FM, TV and DTV
software is in constant use by

_ some of the top broadcast
engineers in the business.
Why? Because it's easy to use
and it provides quality results.
We have a program for each of
your needs from coverage and

_-.D
Or we can do it for you
Our consulting division uses
our programs every day as
we provide many broadcast
engineering services to a
wide variety of broadcasters
in the U.S.
So, whatever the project, 'you

can Co it yourself or we can
do it for you."

ottV

interference mapping to
frequency searches and RF
hazard compliance.

www.v-soft.com (800)743-3684

Delivered
and

installed
by

ECHROLOGY 32 Pennsylvania Avenue,
Malvern, PA 19355

. 610-640-1229 
email:sales@studiotechnology.com

www.studiotechnology.com

/f light/0g stilkes Olf your
tower are calls/mg

evimeht dantage and lost
air tiste - the cost of a

c5tat/-Cat systeht Nay be
recovered during your first

light/0g seasow,

WwW.cortanacorporation.cOrn

AFFORDABLE
RUGGED

LIGHTNING
PROTECTION

The Otati-Cat
Lightehg Prevehtioh gystent

provides a continuous, low -resistance discharge path for
the static electric charge on tall structures. DISSIPATION
POINTS ARE 1/8" STAINLESS STEEL RODS (not wires)
ground to needle sharpness.

ortana
Corporation, Inc.

Write or call toll -free for a free brochure!
P.O. Box 2548, Farmington, N.M. 87499-2548

Call 888-325-5336 FAX (505) 326-2337

ELECTRONIC
COMPONENTS

Catalog #612
November 2002 February 2003

SEMICONDUCTORS

PASSIVES

INTERCONNECTS

POWER

ELECTROMECHANICAL

TEST / TOOLS / SUPPLIES

MOUSERELECTRONICS
www.mouser.com (800) 346-6873
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REMEMBER THE
CORTANA FOLDED
UNIPOLE ANTENNA?
WE STILL MAKE IT
WITH THE SAME
HIGH QUALITY
MATERIALS AND
WORKMANSHIP.
IT FEATURES...

 BROAD BANDWIDTH
for better sound,

 GROUNDED ANTENNA
for lighting & static electricity,

 ELIMINATES ISOCOUPLERS
in VHF & UHF antenna lines

 BEST ANTENNA FOR
DIRECTIONAL ARRAYS.

ALSO

DETUNING SYSTEMS FOR
ANYTHING THAT DISTORTS YOUR AM

COVERAGE PATTERN: TOWERS,

POWER LINES, TANKS OR ANY METAL

STRUCTURE.

FOR INFORMATION CALL, FAX OR WRITE:

t 1
111.111111,111 171111111111111

4001 La Plata Hwy
Farmington. NM 87401

VISA Oh%Ilea"

phone 505-327-5646 lax 505-325-1142

AES/EBU DIGITAL AUDIO
DISTRIBUTION AMPLIFIERS

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

DDA112-XLR(1X12).DDA124-13NC(1X24)

DDA206-XLR (Dual 1 X6).DDA212-BNC (Dual 1 X12)

DXA112-XLR(1x12).DXA124-BNC (6Q4)

Ar

Accepts samp e rates from 27 to 96kHz
Transformer balanced inputs
Data reclocking and regeneration
Adjustable input cable equalization
Loop-thru inputs w/switchable terminations
Sample rate, Status and Error indicators
Up to 12 XLR or 24 BNC outputs

AUDIO
TECHNOLOGIES
INCORPORATED

DzdiagedtosoundenOneering
A11.328W.MapieAvenueHorshant PA 19044

800-959-0307.215-443-0330
Fax:215-443-0394

hapiAw.v.atiguyscom
FreanxineAvailahle t lvti Request

CUSTOMIZABLE
REAL FURNITURE

STUDIO SYSTEMS BY
SPACEWISE

SYSTEMS START AT ..

FULL DELUX AS SHOWN 54395'

FULL SIZED QUALITY WOODSHOP FURNITURE!
HARD LAMINATED 8. BULLNOSED 1v2" COUNTERS!
EASILY CUSTOMIZED TO FIT YOUR NEEDS!
EURO HINGED REMOVABLE ACCESS PANELS!
PRE ASSEMBLED STURDY BASE COMPONENTS!
WOCE TRIM AND KICKS! NO PLASTIC MOLDINGS,
AVERAGE SYSTEMS SHIP IN 5-8 COMPONENTS!
SHIPPED CRATED FOR FAST, SAFE DELIVERY'

SYSTEMS START AT $2329! Ili

RADIAL AS SHOWN $4540!

"It Fits As Well Into Your Budget ...
As it Does into Your Studio"

NI SPACEWISE
CALL US TODAY AT 800-775-3660

www soacewise.com  Info@spacewise.com

Buy simplicity,
reliability and service.

EAS
Price $1750.00

Equipment in -stock
for immediate delivery.

Phone 740-593-3150
GORMAN-REDLICH MFG. CO.

257 W. Union St. Athens, Ohio 45701
FAX 740-592-3898

Now available
with

optional DIME
control

via a phone line.

 5 two-way RS 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 unattended operation
 4 line 40 character LCD display with LED backlighting
 20 key keypad to program unit, set modulation level, set input levels
 Now available with optional built in character generator which

can crawl alert messages and station ID on the hour

 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 cut

for second transmitter

Web Site: www.gorman-redlieli.com E-mail: jimg(a gorman-redlich.com

°Also available: weather radios, antennas for weather radios, crystal controlled synthesized
FM digitally tuned radios, remote signboards, cables for interconnection, Character generators.
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ROADCAST EQUIPMENT

Your #1 Source
For Quality
Used Radio
Broadcast

Equipment.

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

All equipment sold with a 15 day return guarantee.

7117 Olivia Rd.  Baltimore, MD 21220  Ph: 410-335-3136  Fax: 786-513-0812
http://www.baycountry.corn  e-mail: baycountry@pcbank.net

TIRED OF INTERFERENCE?
WHO HAS THE SOLUTION?

SAMCO ANTENNAS, INC.
TRY THE SAM -410H (450/455 MHZ)

HORIZONTALLY POLARIZED
OMNI-DIRECTIONAL

BASE STATION ANTENNA
AND SAY GOODBYE
TO INTERFERENCE

(817)-336-4351
www.samcoantennas.com
email:samyagi@flash.net

POWER TUBE & CAPACITOR SALE
4L.W20 000A1 S2,.D0 00

4CX35.000D (USED) 52.500 00
9019NC130 $2.50000

4CW150,000E S10 000 00

GE GL -35391 S500 00

JENNINGSCAPACITORS

CVCJ-1000-3S (7-1000PF 3KV) $50300
CVCD-1000-3N794 (10-1000PF 3KV) $6.9000
CVCD-2000-5S (20-2000PF 5KV) $6.50.00
CVDD-300-7.5N611 (10-300PF 7.5KV) $500.00
CVDD-500-7.5S (20-500PF 7.5KV) $50000
CVEC-4000-10N764(100-4000PF 10KV) $1000.00
CVEP-1500-20N789 (100-1500PF 20KV) $1,950.00
CVHP-650-45S (30-650PF 45KV USED) $1000.00

FIXED

CVT1-216-0120(216PF 20KV) $450.00
CVT2-44-0135(44PF 35KV) $750.00
CTV2-122-0135(122PF 35KV) $750.00
CTV2-160-0135(160PF 35KV) $750.00
CVT2-41-0150(41PF 50KV USED) $500.00
CTV2-160-0150(160PF 50KV) $1000.00
CFED-150-20S(150PF 20KV) $150.00
CFHG-16.3-30N782(16 3PF 30KV) $500.00

VACUUM SWITCH
RF23-D2654IN 0 AIR OPERATED) RP233X4515004M00(26 5VDC)

ACE ELECTRONIC PARTS 3210 ANTOINE DR. HOUSTON. TEXAS 77092
PH 713-688-8114 FAX 713-688-7167  www ace4parts.com  craig Caace4parts.com

AM
Ground

Systems
Reliable, On -Time Installation

Quality Workmanship
Ground System Construction,

Evaluation & Repair

www.amgroundsystems.com
1-877-766-2999

AUDIOARTS
Broadcast Equipment
Customized Automation Systems
Complete Systems Integrationcrown
Quality Pre -Owned Equipment -
Pre -Wiring Packages
Complete Engineering Services

Your Ultimate Soluti

Lightner Electronics
(814) 239-8323
Toll Free: 866-239-3888
www.LightnerElectronics.com
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Nexus Broadeasi
Quality Equipment, Low Price
Frequency Agile - Digitally Synthesized
Temperature & VSWR Protected
120 - 220 volts - Front Panel Controls
Stereo Generator/Processor (Optional)
One Year Parts & Labor Warranty
20 W Exciter $850 100 W Exciter $1795
250 W Exciter $2995 100 W Amp. $ 995
250 W Amp. $1795 500 W Amp. $3955

KW Transmitter $5995 1KW Amp. $5495

Order Toll Free 800-219-7461
www.nexusbroadcast.com
P.O. Box 433 - Mt. Vernon, TX 75457

NEW YORK ISDN STUDIO
Designed for talk radio
Hosts  Guests  Reporters

Convenient location
Reasonable rates
Great sound
Expert engineers
Good attitude

.44111.11

Originate from Manhattan!
Production Services available for editing, remotes,

and guests (booking, accomodations, cars)
Clients include WSB, TalkAmerica, NPR, BBC

See our studio and equipment at
www.radioart.org/studio

For more information contact Larry Josephson at
The New York Studios"'

a service of The Radio Foundation. Inc

212-595-1837 * larry@radioart.org

EZ RAZE ANTENNA MAST

Knocked Down Height: 4 ft.
Erectable Height: 10 to 40 ft.
Weight: 58 lbs. 01" WI'
EZ setup: one man - 5 minutes.
Adjustable tripod allows rapid
deployment on level or uneven

of'terrain, roof tops, or stairways.

This ruggedly dependable, easily
transportable, Omni Directional
Mast is currently being used by
the United States Armed Forces.
Great for disaster preparedness.

Old S:one Inc.
800538.4977 or 434.685.2924

www.oldstoneinc.com
Visa, MasterCard, andAmeocanExpressacce; I.

FM FREQUENCY SEARCH - $250

FCC FM APPLICATIONS - S1350

Amendments 6' Upgrades

Field Work Site Construction

New Allotments Petitions

Duopoloy Studies Maps

MBC Consultin
11800-219-7461

www.mbcradio.org engineer@mbcradio.or

Radio Classified
Professional Services

D.L. MARKLEY
& Associates. Inc.

CONSULTING ENGINEERS
2104 West Moss Ave.

Peoria.111oKos61604

(309)673-7511
FAX (309)673-8128

Member AFCCE

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

Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD 1

Loudonville, OH 44842
419-994-3849 FAX 419-994-5419

Structural Analysis

E-11/_ff
CNN,

Electronics Research. Inc
7777 Gardner Road
Chandler, IN 47610

(812) 925-6000
www ERlinc com

ApoliedWireless
Kevin McNamara
Prestdent 6 CEO

Applied Wireless. Inc
providing options.

PO Box 926
New Market. MO 71774

tel 301 865 1011
a 101 HS 442?
Mall

For Sale

AcousticsFirst
Tfilot:it-umber: 888.765-2900

Furl product line for sound control
and noise elimination.
Web: http://www.acousticsfirst.com

Publications

WWW.RADIOSHOPPER.COM

New & Used Equipment
Engineering & Web Links
Publications & Catalogs

Parts & Services
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Sales Offices
NATIONAL SALES DIRECTOR
Steven Bell
9800 Metcalf Avenue
Overland Park, KS 66212-2215
Telephone: (913) 967-1848
Fax: (913) 967-7249
f .,/ 1. 11@primediabusiness.com

EUROPE/UN
Richard Woolley
P.U. Box 250
Banbury, Oxon 0X16 5YJ
Telephone: +44 1295 278 407
Fax: +44 1295 278 408
E-mail- richardwoolley@compuserve.com

CLASSIFIED ADVERTISING
Jennifer Shafer
/, R pip ,

(913) 967-1732
Fax: (913) 967-1735
E-mail: jshafer@primediabusiness.com

UST RENTAL SERVICES
Marie Briganti, Statistics
Telephone: 1 i) 778-8700 x146
Fax: (203) 778-4839
E-mail. primedia@statlistics.com

EDITORIAL REPRINTS
Wright's Reprints
klephotte. (877) 652-5295, ext. 106
E-mail: eramsey@wrightsreprints.com

Contributor Pro -file
Meet the professionals who write for Radio.
This month: Managing Technology, page 10.

Gordon Carter, CPBE
Chief Engineer
WFMT-FM
Chicago

Carter has been em-
ployed by WFMT since
January 1969, and has
been chief engineer
since 1995, after serv-
ing as acting chief engi-

neer for two years. He has been involved with
three studio moves and three transmitter moves.
During the last studio move, he was responsible
for the complete physical, electronic and acous-
tic design of the facility. In addition to radio
engineering, he has a keen interest in trains, both
real and model.

N010 TCHNOLOOT L M

Written by radio professionals
Written for radio professionals

Rad!
THE RADIO TECHNOLOGY LEADER

A PRIMEDIA
Publication

www.beratio.com
berarlio,, primediabusiness.com

Editor - Christ Scherer, CSRE, cschererktrimediabustriess an

Technical Editor, RE -John Battison. P.E, batcom@brightnet
Associate Editor - Karl 'aylor, ktaylor@ptimediabusiness.com
Sr. Art Director - Michael J. Knust, mknust@primediabusiness.com
Assoc. Art Director - Robin Morsbach. rmoisbach@primecliabusinesscom

Technical Consultants - Harry C. Martin, legal
Kevin McNamara. CNE, Computers and Networks
Mark Krieger. CBT, Contract Engineering
Russ Berger, Broadcast Acoustics
Donald L Markley. P.E., Transmission Facilities
Yasmin Hashmi, International Corespondent
Stella Plumbridge. European Corespondent

Vice President - Peter May, pmay@printediabusiness.com
Publisher - Dennis Triola. dtnala@primediabusinesscorn
Marketing Director - Christina Heil, cheil@primediabusiness.com
Vice President, Production -Thomas Fogarty. tiogany@primediabusiness.coin
Sr. Director of Production - Curt Prodes. cpordesigprimediabusiness.com
Group Production Manager - Charlie Rosenthal, crosenthaNprimediabusinesscom
Ad Production Coordinator - Natasha Franz, ntronz@printediabusiness.com
Classified Ad Coordinator - Mary Mitchell. mmikhell@printediabusiness.com
VP, Audience Marketing Development - Christine Oldenhrook.

coldenbrook@inimediatyrsiness.corn
Audience Marketing Director - Wendy Liskey, wliskey@priniediabusiness.corn
Audience Marketing Manager -Sonja Rader, sradeKgprimediabusmess. corn

N15111111111 0155ANIZAT1ONS
Sustaining Member of:
 Acoustical Society of America
 ARMA
 Audio Engineering Society
 Society of Broadcast Engineers
Member. American Business Media - Member, BPA International

PRIMEDIA
Chief Executive Officer -Timothy M. Andrews. tandrews@primediabusiness.com
President - Ronald Wall evall@primediabuseinsscom
Chief Operating Officer -Jack Condon, jcondon@primediabustness.cont
Sr. Vice President, Business Development - Eric Jacobson.
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Sion Off

Shaping radio today and tomorrow
By Kari Taylor, associate editor

Do you remember?

In June. Radio magazine asked its readers
who has the oldest transmitter in daily use
today. Out of the responses the staff re-
ceived, the oldest transmitter still in use is
this Western Electric 4 A I kW transmitter at
WPIC-AM in Sharon, PA.

Installed in October 1940,WPIC was then

Sample and Hold
A look at the technology shaping radio

Consumer awareness of S -BARS

Have you ever heard
of satellite radio?

Source: TEMPO, Ipsos-Reid's
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on 780kHz, and moved to 790kHz on March 29,1941.
Originally located in an adjacent room, it was moved to its
present location in 1950. This was the WPIC main transmit-
ter until 1966, when it was replaced by the Gates BCIG
located nearby. It was returned to service in 1973 by Charles
RingCSRECBNT,and meticulously maintained by Ring into
the new millennium.

For its time,th is transmitter uses an advanced circuit.It also
uses Doherty modulation, which was the forerunner for the
modern AM transmitter. Doherty,of Bell Laboratories,visited
this facility in the 40s to adjust this transmitter. Western
Electric believed that this was the "Cadillac" of broadcast
transmitters in the 40s and 50s. The best proof of its quality
is demonstrated in its continued operation today.

That was then

In 1947 in Elkhart, IN, Clarence Moore founded the
International Radio and Electronics Corporation (1REC),
and converted a former chicken coop into the manufac-
turer's first production facility.

The company's early reputation was built on a family of
compact, open -reel tape recorders designed to operate
when used by missionaries in remote and often primitive
regions of the world. Moore obtained a patent in 1949 for
the first tape recorder with a built-in,15W power amplifier.

In the 60s, the company's name was changed to Crown
International, a division of International Radio and
Electronics Corporation.

Crown celebrates its 55th anniversary this year.

www.beradio.com



Introducing our NEW flagship radio console:
the D-8000 Digital On -Air Board

When it comes to digital, EXPERIENCE COUNTS
WHEATSTONE'S TRADITIONAL CONTROL INTERFACE gets your
operators up and running in minutes - not days.

THE 0-8000 Has IT ALL:
 UNIVERSAL INPUT MODULES accept analog or

digital signals-no upgrades requirec
 WHEATSTONE'S EXCLUSIVE BUS -MINUS gives you

an individual MXM feed (w/talkback irterrupt)
f-om every Eus-M-nus® input module

 ALL INPUT CHANNELS have alphanumeric source
cisplays above ea:h fader

 BUILT-IN SERIAL CC MMUNICATION interfaces with
WHEATSTONE BRIDGE network router and many
automation systems

 CHOICE OF MASTER CLOCK RATES: 32, 44.1, 48KHz
or external reference

PRODUCTION VERSION ADDS:
 PROGRAMMABLE SENDS: every input generates

two aux sends; each selectable pre/post-fader
and pre/post-on/off

 INDIVIDUAL CHAN siEL DSP: each input has its
own four -band EQ, HPF, compressor -limiter,
ducking and digital level trim

 EVENT RECALL: up to 99 preset snapshots of all
channel settings

THE WHEATSTONE D-8000
Digital that WORKS!

Vl/h tx-t-c3in
ter! 252-638-7000/solas(Owhvatstvne.cvm /www whacitstvna.com

copyopm C 2002 by WhecrVone Ccaporouon



THINK INSIDE THE BOX
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ONE INTERCONNECT DOES IT ALL!
THAT'S RIGHT- ONE DUPLEX FIBEROPTIC LINK OR A S,NGLE CAT -5 WIRE = 64 channels

of simultaneous bi-directional digital audio, intercage communication, loaic signals, X -Y
controller commands, plus auxiliary RS -232 data steams. This singre irterconnect
betweenour studio and central rackroom can save you thousands - if not TENS of
thousandsy- of feet of wire in a typical installation!

THE WHEATSTONE BRIDGE DIGITAL AUDIO NETWORK ROUTER can start small with a
single cage and only a few cards, or fully populated units can be stacked to form
larger systems. Wheatstone's STAR TOPOLOGY ARCHITECTURE le's you coined multiple
locations to your central rack room, providing shared resources for all yet still permitting
independently functioning studios, each with its own combination of plJg-ir modules
specifically suited for a select set of gear.

SIGNALS ARE ROUTED entirely in the digital domain. All AES cards have
sample rate converters on each input, freeing you from % worr:ialocu- varying
sample rates throughout your facility. A family of plug-in At connecter modules
makes installation easy, letting you mix varied signal 400;00M---- tecinologies and
standards all within the same cage. WHEATSTONE'S intuitive - g-aolic based
setup software handles system configuration, matrix selection c nc salvo pre-
sets. All systems interface directly with Wheatstone corsoles for seamless
source selection and display.

THE BRIDGE
DIGITAL AUDIO
NETWORK ROUTER

tel 252-638-7000/scilas@wheatstone.com /www.whaotstc.na.com

p







September/October 1995/S5.00
- An INTERTEC Publicationgimes

I allikvs

the Editors of BROaDCaST
eeRinG

t/..,0.) olilOMIKS I

IN THIS ISSUE:
V Radio production

Producing on-line audio
Using ISDN



WE PLAY IN HUNDREDS OF
CITIES EVERY

Ti
I
A

AND WE'RE
PRODUCING
WINNERS IN
EVERY MARKET
The Mark IV Pro
Audio Group is
one of the fastest
growing suppliers
to the broadcast
industry. With the
strength and skill of
such respected compa-
nies as Electro-Voice,
D.D.A. and tilark-
Teknik, the reason
we're producing win-
ners is clear. For example, Electro-
Voice makes some of the most popu-
lar microphones in broadcasting,
D.D.A. mixing consoles are the
choice of WGBH, Boston, one of the
largest producers of programming

for PBS, and
Klark-Teknik
is the Brit-
ish signal

processor manufacturer that stood
the pro audio industry on it's ear by
introducing a graphic equalizer with
a wireless remote control

So, wherever your team plays,
the Mark IV Pro Audio Group of
companies has what it takes to nut
you in the big
leagues.

For more
information on the Mark IV Pro
Audio Group of companies call
800.695.1010.

1
If

MIR IV PRO AUDIO GROUP

Electrolfoice'
ION
v "VmsmoN/ ! !amaze
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Harris Platinum FM Transmitters
aren't falling. But their prices are.

If you haven't priced a Harris
Platinum FM Transmitter lately,
you're in for a pleasant surprise.

Not only has Harris lowered
the price on these ultra -redundant
all -solid state transmitters, but
now every PT -CD FM transmitter
includes Harris' DIGIT digital FM
exciter as well!

DIGIT, the world's first and
only FM exciter capable of
accepting a studio digital signal,
is available with either a digital or
an analog input module.

*Digital Signal Processing

HARRIS
ALLIED

The digital input incorporates
a DSP* stereo generator for
unsurpassed stereo performance
and separation and a Digital
Composite Limiter with "look -
ahead" circuitry to predict and
eliminate overmodulation peaks
before they occur.

Even if you don't have a
digital signal to your transmitter,
you can get DIGIT's benefits by
using the analog input now and
upgrading to a digital input when
you are ready.

Beyond Harris' Clearly Digital
sound, a PT -CD transmitter will

give you hot-pluggable RF
modules with an MTBF exceeding
240,000 hours; no IPA module;
VSWR foldback, and more.

Let us surprise you. To learn

more about Harris PT -CD
Transmitters, please contact us:

U.S. and Canada:
Tel 217-222-8200
Fax 217-224-1439

International:
Tel 217-222-8290
Fax 217-224-2764

4
Ci
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Audiences never age.

Music never changes.

Formats always stay the same.

And Digital is just a passing phase.

rieetioreoc4.ii 8490 .E_,-17)woce&s.94,

Damn.

We created the first successful all -digital sound
processor to give FM stations absolute flexibility.
Be able to adapt to new music, personalities, or
formats. Tailor sound to attract new audiences.
And have the ability to upgrade with simple,
inexpensive software-instead of tossing out an
entire capital investment.

Somehow, that makes a lot more sense to us
than trying to compete in today's radio market
with outdated analog technology. But we could
be wrong. Dead wrong. After all, digital could be
just a passing phase. Elvis could really be living
in Cincinnati. And WKRP could be the future
Damn.

orban
H A Harman International Company

1525 Alvarado St, San Leandro, CA 94577 USA Phone 1 510.351* 3500 Fax 1.510.351.0500.
4) 1994 AKG Acoustics, Inc. Orban and OPTIMOD are registered :rademarks of AKG Acoustics, Inc. All other trademarks are properly of their respective companies.
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Editorial:

How good
is good

enough?

By Skip Pizzi,
radio editor

Initial assessments of the DAB laboratory tests seem a bit disappointing for in -band
systems - the great white hope of U.S. broadcasters. Various camps have put their spin -
doctors to work (actually, in radio they can only afford spin -paramedics), but when the

dust settles, in -band systems will undoubtedly take a back seat to Eureka 147 in at least some
critical areas of evaluation.

To anyone with a decent memory, this should come as no surprise. When in -band systems
were first introduced, the question was "How close to Eureka can they come?' The elegant
fit of in-band/on-channel DAB into the US. broadcast environment made such systems so
desirable that some reasonable technical compromises seemed acceptable to many
broadcasters in the bargain. The laws of physics dictated that shortcomings would be
inevitable when a narrowband, single -channel system was compared with a wideband
multiplexed one. (Compounding this was the narrowband system's need to cope with
compatibility and interference restrictions far more severe than those faced by the wideband
system.)

But in the intervening years, some in -band proponents pronounced their systems'
performance every bit as good, if not better, than the Eureka 147 benchmark. So convincing
were their claims that now even subtly second-class ratings seem profoundly disheartening.
It turns out that the laws of physics have not been repealed, and the apples -and -oranges
competition in the Cleveland lab has failed to
produce miraculous fruit.

This should not spell the end for in -band, how- Respond via the BE
ever. It's simply a reality check. We're getting to
know the limits of in -band DAB systems so we can Radio FAXback line
make informed judgments on how to proceed. The at 913-967-1905fact that these systems held up as well as they did
in the tests is actually laudatory. "How good is good or via E-mail to
enough" remains the operative question for in -
band DAB. beradio@intertec.com.

Anyway, there may not be a reasonable fall -back
position for US. terrestrial radio. Washington in-
siders say there is still little chance of getting an L -band allocation for DAB, and DBS radio
services still lurk on the horizon, ready to take up the entire U.S. S -band DAB allocation. The
decision for an in -band system may already have been made by default. From this
perspective, the next step for U.S. broadcasters may be simply to produce an in -band
technology with minimal interference to existing services and digital performance as close
to Eureka 147's quality as possible.

Speaking of quality radio, it's often easy to forget in these discussions what really brings
listeners to the signals of US. broadcasters is good PROGRAMMING. Ideally, this involves
excellence in creative and technical domains, but when forced to choose, most listeners will
pick content over fidelity every time. Its with this in mind that the BE RADIO issue you're
reading focuses on the creative side of radio technology.

To get you in the proper frame of mind, here are a few benchmarks from the content side
that tell you when you're listening to good radio:

 You keep listening in the car after you've turned off the engine.
 You feel the hair on the back of your neck sticking up.
 You see the TV coverage of something you heard earlier on the radio and the images are
disappointing. (The ones in your head were better.)
 You find yourself informing, enthralling or amusing your friends at the water cooler, and
realize you're just quoting something you heard on the radio that morning.
 Your favorite tape or CD sits loaded in your car radio/player, but remains unplayed for days
at a time.

And so on. It's these feelings that bring listeners to a station and keep them coming back
for more. So, while the battles rage on the DAB front, broadcasters should keep doing what
they do best, adding incremental improvements as they continue to make good radio. New
technologies should only make the experience more rewarding by providing new services,
more creative production and, eventually, higher -fidelity delivery. But without high -quality
content, no radio service will ever be "good enough."

4  Hi; RADIO, September/October 1995
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The recognized leader in audio testing announces
software for the world's most popular graphical user interface.

Audio Precision is proud to announce Windows -
based APWIN audio testing software for the
System One and System Two audio analyzers

APWIN may be purchased as an upgrade for use
with all existing System One hardware

o APWIN is standard with System Two hardware
0 APWIN for Microsoft Windows 3.11M or Windows for

VVorkgroups 3.11, now
° APWIN for Microsoft WIN95 available at WIN95

release time

f f t I -Trill P.O. Box 2209

ALIC)10 Beaverton, OR 97075-3070

precision FAX:) (503) 641-8906
(503 627-0832 . 800-231-7350

The recognized standard in Audio Testing

O High level display and control of AESiEBU status
bits

 Multiple instrument control panels per screen
page

O 5 screen pages of settings and graphs store with
each test

O Up to 6 parameters per color graph
 Dual graphics cursors with delta readouts
o View multiple readouts and bargraphs simul-

taneously with control panels
o Standardized Windows interface for ease of use
 Copy and paste to Vvindows word processors and

spreadsheets

INTERNATIONAL DISTRIBUTORS Australia: IRT Electronics Ply Ltd . Tel 2 439 3744 Austria) ELSINCO GmbH. Tel (1)815 04 00 Belgium: Trans European Music NV. Tel 2 466 5010 Brazil: INTERWAVE LIDA Tel 121) 325-
9221 Bulgaria: ELSINCO. h e Strelbrshle, Tel (2) 58 61 31 band: GERRAUDIO DisInbution. Tel (416) 696-2779 Chine Hong Kong: ACE Co Ltd Tel 2424-0387 Croetia: AVC Audio Video Consulting, Tel (41) 624
622 Czech Republic: ELSINCO Praha spot s r o 'el (2)49 66 89 Denmark: npn Eleldronik aps, Tel 86 57 15 11 Finland: Generic OY, Tel 77 13311 France: ETS Moue., Tel (1)45 8366 41 Germany: RTW GmbH. Tel 221
70913-0 Greece: KEN Electronics Ltd Tel 01-647e514/5 Hungary: ELSINCO SET. Tel 269 Id 50 Indic HINDITRON Serpoes °VT. Tel. 22 836-4560 Israel: Dar, -El Technologies. LTd , Tel 3-6478770 Italy, Link Engineenng
s r I Tel 0521/648723 Japan: TOVO Corporation, Tel 3 (5688)6800 Kolas: BAP International Co Ltd Tel 2 546-1457. BAP (Kura Office), Tel 0546 53.7347/8 liestaysis: Test Measurement 8 Engineering Sdn Bid Tel 3 734
1017 Netherlands: Heynen o v Tel 06851-96300 New Zeeland: Audio A VP. Wholesalers, Tel 7 847-3414 Norway: LydconsulL Tel (47)66-968333 Poland: ELSINCO Polska sp z o o . Tel (22) 39 69 79 Portugal: Acutron
Electroacustica LDA. Tel 1 94140E17i 9420862 Singapore: THE Systems Pte Lid . Tel 747.7234 Slovakia: ELSINCO Bratislava spots co . Tel (7)784 165 Sooth Africa:SOUNDFUSION Broadcast. Tel 11 477-1315 Spain: Telco
Electronics, S A . Tel 1 531-7101 Sweden: TTS Ta & Ton Studtoteknik AB. Tel 31-803 620 Sellzawhand: Dr W A Gunther AG. Tel 1 910 41 41 Taiwan R Cha Wei Electric Trading Co.. Tel 2-5612211 Theilend: Masseorld
Company Ltd . Tel 662-294-4930 United Kingdom: Thudby Thandar Instruments. Ltd Tel (1480) 412451 W,ndows )s a trademark of Microsoft Corporation
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Contract Engineering:

Getting
new

business

By Kirk Harnack

Kirk Harnack is president of
Harnack Engineering, Inc., an
international broadcast con-
tract engineering firm based in
Memphis, TN.

Business advisers often point out that
every business is either growing or
shrinking - no business just plugs

along, staying the same size. Whether you're
starting a contract engineering firm or ex-
panding an existing one, advertising your
services is crucial to establishing, growing and
simply maintaining a client base.

Contract engineers' clients - radio sta-
tions - are changing constantly. This trend
has been even more pronounced in recent
years, primarily due to deregulation. There
are fewer and fewer "stand-alone" operations
today. Increasingly, stations are parts of groups,
LMAs and duopolies. This trend will only
continue to grow as further deregulation is
passed by the U.S. Congress.

These changing ownership and combined -
facilities arrangements also are changing the
way station facilities are engineered. Oppor-
tunities abound for good contract engineers

to assist the full-time engineers at
consolidated facilities. In some
cases, a contract engineer can ef-
fectively handle all the duties at
such a facility, even while main-
taining service to other stations.
Several contract engineering firms
are growing in size and scope be-
cause of a severe shortage of avail-
able, qualified, full-time engineer-
ing candidates for station staff po-
sitions. These growing contract
firms are finding themselves hir-
ing and training new technicians
and further expanding their client
base.

Some contract engineers choose
not to go after new business. Often
they feel comfortable or even
swamped with the amount of busi-
ness they currently have. Unfortu-
nately, these engineers' client bases
often erode a station at a time,
typically through no fault of their
own. Stations that were good cli-
ents may be sold to new owners or
to other station groups with differ-

ent engineering arrangements. If these clients
lost through attrition or by other means aren't
replaced or regained, a contract engineer's
business can evaporate in a matter of months.
So, whether your contract engineering firm is
interested in expanding or just trying to stay
at its current level, advertising and looking for
new clients is continually important and de-
serves your attention.

Numerous options are available to con-
tract engineers for advertising and otherwise
courting new business. Naturally, localized
efforts will result in local business, whereas
regional, national and even international pro-
motion will result in more remote clients.
Often, doing work for out-of-town clients can
add to your credibility in your home town.
This is good to remember before your local
clients start taking your services for granted.

Direct mail
Direct mail advertising is a good way to put

printed material about your firm right into

the hands of the station manager. To be
effective, your direct mail piece must be eye-
catching and informative, and it must raise
the interest of the reader in a compelling way.
It should also teem with professionalism and
be devoid of sloppiness.

Creating a mailing list for a local or re-
gional promotion effort shouldn't be too
difficult. Resources such as "The M Street
Directory" or "Broadcasting & Cable Year-
book" can be searched for names, addresses
and phone numbers of radio prospects. For
a national direct -mail effort, the services of a
company specializing in such lists is well
worth the cost. Firms such as The Radio Mall
can supply pre-printed mailing labels or data
on diskette; they can even "stuff" your bro-
chure into one of their own regular mailings.

Follow-up to direct mail is crucial. Direct -
mail recipients will rarely act upon their first
introduction to you by mail. The most effec-
tive follow-up is a telephone call. This pro-
vides you with an opportunity to ask if the
prospect received the mail piece. You can
then briefly describe your services and how
they will benefit the station.

Doing work for out-of-
town clients can add to
your credibility in your

home town.

Telephone calls
Direct cold calls can be extremely effec-

tive, but they also can be disappointingg. The
responses will vary widely depending upon
who you call, your pitch, the mood of the
prospect, and whether he or she is looking
for your services at the time.

When I first started as a contract engineer,
spent two full days on the phone, cold -

calling about 150 radio stations. Most calls
didn't pan out. However, from the 150 calls,
I was able to contract right away with five
radio stations.

Before making cold calls, it's a good idea
to practice the process. You can have some-
one act as the prospect and listen to your
story or pitch. You can also record yourself
for self -critique. One particularly good re-
source is a book titled "Phone Power" by
George R Walther (Berkley Publishing, New
York). The ideas presented for using the
telephone effectively are widely applicable
and go beyond just cold calling.

Print advertising
Print advertising effectively places your

name and services before the eyes of thou-
sands of readers. Advertising in radio -indus-
try trade publications provides the benefit of
targeting the exact people who can make a
decision about contracting for your services.
Because you don't know who has seen your
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LAYER III
 Both the superior audio of

Layer III and compatibility

with installed Layer II -

only coders. Zephyr

costs about the same as

Layer II -only equipment.

 Only Layer III permits mono

15kHz operation on a single

ISDN "B" channel or one

Switched 56 line. This can

greatly reduce your transmis-

sion costs.

 Clean, uncluttered front

panel for simple operation.

Full metering, call -duration

timer, headphone jack, and

mic/line inputs.

 Split channel mode allows

individual mono signals to be

transmitted to separate sites.

 RS -232 bi-directional

data at 9600 baud for

communications and control.

 Four end -to -end "contact-

closures" for remote machine

operation.

 The ideal solution for

remote broadcasts, ad

hoc networks, voiceovers,

distribution of commercials,

backup to satellite and

microwave links, and many

other applications.

Combining

the most

advanced

digital audio tech-

niques and the most

practical features,

Zephyr is the best

way to use ISDN or

Switched 56.

Zephyr's Layer III

provides the best

broadcast sound

quality, and Layer II

and G.722 compati-

bility let your Zephyr

connect to nearly

every codec out

there. It's full duplex,

so cues can be sent

f -o -n the studio with-

out the cost of addi-

tional phone lines.

Zephyr includes an

ISDN terminal

adapter and our

ISDN Telephone

mode even allows

you to place a stan-

dard voice -grade

call to a Plain O'd

Telephone Service

(POTS) phone.

The finest sound,

the easiest to use,

the most compati-

ble... it all adds up

to happy listeners

and more profits.

Telos to Zephyr Owners:
Add Layer II, Absolutely Free!

Zephyr owners who want to add Layer II
compatibility may send their units to Telos
for the necessary hardware and firnware
changes. The modifications are free; users
need only pay to ship their units -o Telos.
We'll pick up the return cost.

In late August, registered users will
be faxed a notice with complete program
details. Not sure whether your unit:. are
registered? Fax us or send us e-na I to for
registration forms.

All work will be performed by appoint-
ment. We'll schedule a convenient date
for the work to be done and guarcntee

to return your units four working toys
later. Work will include: c-tanginc
required motherboard pars; insta ling
EPROMs with new firmware, and giving
the unit a tiorough factory once-ower.

Initial modifications fot both Dyer III
and Layer I operation will add cc mpat-
ibility with most installed Layer II units.
In the future, as Telos develops more
compatibility packages fot Zephy.,
firmware exchanges will Ee offered at
no charge and may be performer in
the field.

40.1.1111111

SYSTEMS

2101 Super or Avenue
Cleveland, Ohio 44114

+1.216.241.7225
FAX: +1.216.241.4103
email: info@zephyr.com
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con tract Engineering:
nov hminess

advertisement, however, a follow-up call
isn't really possible. Your ad must be
interesting and informative enough to
compel the reader to pick up the phone
and call you.

A number of different types of print
advertising vehicles are available:

 National industry publications: There
are enough diverse radio -industry pub-
lications to allow you to target almost
any job description in the business.
Some journals concentrate on engineer-
ing issues, while others focus on man-
agement, and still others consider sales,
talent, programming and ratings.

 State association newsletters: A good
way to target stations that are in your
region with print media is through your
state broadcast association's newsletter.
Not every state has an active association
or publication, but those that do are
usually well-read by station owners and
managers. The display advertising rates
in state association newsletters are usu-
ally quite affordable.

 Fax -delivered newsletterg For con-
tract engineers who are advertising to
expand or maintain an existing client
base, a monthly or quarterly newsletter
delivered by fax is effective. Be sure to
use the newsletter as an informative and
helpful bulletin. Boisterous advertising
isn't really necessary here because your
client can see who sent the fax and will
be appreciative of any helpful informa-
tion it contains.

Personal visit
Once an appointment is made to see

a prospective client, be sure you're prop-
erly prepared for the meeting. Lunch
meetings work quite well and give the
prospect a chance to get away fmni the
formal confines of the office.

Proper planning for the meeting in-
cludes doing some homework on what
kind of technical operation the station
has. Is it automated? Should it be?
Does the production sound good? How
about the station's on -air sound? Does
the audio processing sound good and
clean? Is the station off -the -air every
time there's a storm? If the station does
remote broadcasts, how do they sound?
In other words, listen for clues as to what
the station's problems might be.

Your best long-term
advertising comes

from the work
you do.

Try also to find areas where the sta-
tion excels so you can point those out to
the manager. During the meeting, ask
the prospect about what's important to
him or her. Remember that a station's
best reason to contract with you is so
you can improve its operation. Point out
how appropriate preventive maintenance
and proper implementation of equip-
ment can make the station sound better
and operate more reliably.

Recommendation
or referral

Many contract engineers' clients come
through good referrals. If you do good
work, word will get around. If you treat
your clients poorly, word will spread like
wildfire. The point is that your best long-
term advertising comes from the work
you do.

Be vigilant to ensure that the quality
and character of your efforts speak well
of you. Every project or repair you per-
form bears your signature. Always con-
sider whether you would recommend

9.5" x 2.5" x 1" Remote Control
By Telephone

Control 10
latching relays and
check 10 logic -level inputs
from any touch-tone phone. User
determined access code. Just S339.00

CONEX 5Es-7Mc's 11111
P.O. Box 1342 Bellingham, WA 98227

your own work to someone else.
Anyone who has worked in radio for

very long has discovered that it's a fairly
small industry. Quite likely, you'll work
for the same people several times, per-
haps even in different markets. There's
not much room for bridge burning and
sour grapes if contract engineering is
your long-term career path.

Other good sources of referrals are
equipment dealers and manufacturers.
If these vendors know that you can be
trusted to properly advise their custom-
ers and professionally install their equip-
ment, be willing to recommend
your services. Take time to visit equip-
ment dealers and establish a face-to-
face relationship.

It's also advisable to be connected
with one or more FCC consulting engi-
neers and programming consultants. If
you demonstrate to these people that
you know what you're doing, they can
feel comfortable in referring their cli-
ents to you when appropriate.

Business image
Collateral items, such as business

cards, brochures, letterhead and enve-
lopes, help to present a professional
image for your company. It helps to have
these items coordinated. This is easily
accomplished with pre-printed paper
items from such outlets as Paper Direct,
Quill or Beaver Prints. These pre-printed
"business sets" look great when person-
alized with your company's own laser -
printed information.

Advertising and
client relations are

vital to the continued
success of your firm.

Whatever the stage of growth or suc-
cess of your contract engineering busi-
ness, advertising and client relations are
vital to the continued success of your
firm. Let potential clients know about
you and how you can help them. Keep
your existing clients informed as to your
experience and capabilities. A combi-
nation of the aforementioned techniques
can result in an effective, ongoing pro -
!notional campaign.

There's no shortage of work available
in contract engineering these days. Even
a modest effort will result in new busi-
ness or expanded relations with existing
clients. As the saying goes, doing busi-
ness without promoting yourself is like
%sinking in the dark: You know what
Nou're doing, but nobody else does. 81
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ISDN Solution.
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Money Back Guaranteed!

Only CDQPrmOTM with MUSICAM°
is guaranteed to make your

ISDN digital audio sound the best!
0

MUSICAM® is today's digital audio standard.

Only MUSICAM has enhancements designed to sound best

over ISDN phone lines. Only MUSICAM-USAF

gives you a 30 -day money back guarantee.

Don't just take our word . . .

Ask over 10,000 MUSICAM codec users worldwide

Ask USA Digital Radio DAB

Ask RCA DirecTV, LucasFilm and Top Recording Studios

We guarantee compatibility with MPEG
Prima will even make your other brand decoder sound weat!

Don't stake your next ISDN remote on
five-year old Layer III or Layer II technology.

Call MUSICAM-USA®for the facts!
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Managing Technology:

Revised
RFR rules
languish

By William F. Hammett, P.E.

Bill Hammett is senior consulting
engineer at Hammett & Edison,
Inc., Consulting Engineers, San
Francisco.

What is the status of long -antici-
pated FCC action on new RF expo-
sure standards? In a word, stalled.

And, at press time, there are no immediate
prospects for action.

In case this subject hasn't kept you on the
edge of your seat for the last few years,
here's some background to bring you up to
date. First, the cast of characters:

The American National Standards Insti-
tute (ANSI) is a volunteer, non -governmen-
tal organization with members from indus-
try and academia that sets safety standards
for all sorts of items, from eyeglasses and
helmets to buildings. ANSI standard C95.1
covers exposure to RF energy. Its latest
revision was published in 1992, but its
immediate predecessor, C95.1-1982, is
the current FCC standard. ANSI is widely
recognized for setting reasonable standards,
and many jurisdictions specify ANSI stan-

dards, thus elevating these pri-
vate -industry standards to the
level of government regulations.

The government agency with
expert authority to set standards
limiting exposure to RF energy
(and other environmental factors)
is the Environmental Protection
Agency (EPA). At one time, the
EPA was actively considering the
establishment of its own RF ex-
posure standard. But EPA man-
agement subsequently considered
other matters to be of greater
concern, and the agency never set
any RF exposure guidelines. In
fact, by 1988, the EPA Office of
Radiation Protection was closed
and its files transferred to the
Office of Radiation and Indoor
Air.

This meant that the FCC either
had to declare that it had expert
authority or else had to rely on
some other body's work. So, in
1985, the FCC adopted the 1982
ANSI RF exposure standard, and

the standard applied to all FCC licensees as
ofjan. 1, 1986.

Current problems
In its 1985 Report and Order (R&O) to

General Docket 79-144, the FCC specifi-
cally referenced ANSI C95.1-1982. Unfor-
tunately, this means that, although the 1982
standard has since been superseded by the
1992 version, the FCC is still requiring
licensees to comply with the (1982) docu-
ment. In most instances, this is not burden-
some to broadcasters because the 1992
standard is generally the same as or tighter
than the 1982 standard. At AM broadcast
frequencies, though, the 1992 standard is
actually relaxed in some respects, making
compliance with the earlier version unnec-
essarily difficult.

But the biggest problem today is one of
false security. Stations should avoid think-
ing that because they meet FCC require -

melts they are protected in any litigation
that might be served. Here's why:

 Your station is an intentional emitter of
RF energy.
 There is a new ANSI standard for RF
energy.

It's the one that is most widely recognized.
It has new, tighter provisions than the old

one the FCC uses.
It adopts first-time limits for induced

body currents.
 It adopts first-time limits for contact body
currents.
 A claim against your station will likely be
evaluated against the current standard.

Fee license renewal is
not a guarantee that

your station is
compliant with ANSI

guidelines.

Especially note that FCC license renewal
is not a guarantee that your station is
compliant with pertinent ANSI guidelines.
Although the FCC is looking harder at
broadcast applications, especially FM ap-
plications, this review is not necessarily as
thorough as one that would be conducted
in the event of a worker's compensation
complaint, a lawsuit or even a critical re-
view by an engineer representing "Citizens
Against Everything." In addition, broad-
casters are open to scrutiny by the Occupa-
tional Safety and Health Administration
(OSHA), as well as other agencies, organi-
zations and local jurisdictions that have
already adopted the 1992 ANSI standard.

How does this
affect broadcasters?

At present, the fact that the FCC hasn't
vet adopted the 1992 ANSI standard hasn't
really affected most broadcasters. In the
long-term, however, it could have consider-
able impact if broadcasters don't ensure
their own compliance with the most recent
standard that sets limits for human expo-
sure to RF radiation.

The FCC could be of considerable help
to broadcasters if it adopted the 1992
ANSI standard with certain clarifications
on what showings it expected. For instance,
the 1992 standard requires measurement
of RF current flowing through a human
body (induced currents) at all low -band
VHF sites and at all sites with FM stations
operating on 99.9MHz and below. The
FCC could, as an authorizing agency with
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FOR TOTAL
DIGITAL POWER

Total digital integration by
Computer Concepts dramati-
cally improves every area of
your station-sound, program-
ming, production and schedul-
ing. The efficiency gains report-
ed by users-talent, managers,
producers and engineers-are
remarkable.

Computer Concepts puts you
in charge of the station of your

dreams. You knew that some-
day everyone in the station
could be in constant communi-
cation. You knew that someday
the burden of producing your
program would be reduced to
less than half. And you knew
that it was only a matter of
time until all your station's
audio could be instantly pre-
viewed and monitored by all
with ease. The wait is over.

Computer Concepts
CORPORATION

Isn't It Time To
See What

Digital AI
IifPerformance

Will Do For 41
our Station?

ke other digital systems,
Computer Concepts clears
up cart -clutter and
improves sound quality.
But that's where the
similarity ceases.

Computer Concepts is also
the easiest to use of any
digital system anywhere.
Networked for peak effi-
ciency, each area of your
station will operate better
than ever before.

From the very first day our
practical features will win
rave reviews from your
staff. Ask the station man-
agers across America and
around the world who use
it . . . Computer Concepts
changes everything.

Whether you are ready for
one or two components, a
complete system, or even if
you are just starting to
shop digital, we are eager
to help turn your good
station into a great one.
Please call today and ask
for a free demonstration.

World
Leaders In

Digital
Performance

8375 '
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Managing Technology
Revised RFR rules languish

some expertise, identify certain condi-
tions under which a broadcaster could
presume that body currents would not
exceed the guidelines, thus avoiding
the need for measurements at every
affected site.

The FCC also could help broadcast-
ers with regard to contact currents, by
specifying conditions under which con-
tact currents from >30MHz RF emit-
ters need not be measured. Based on

a lack of consensus in the committee
that developed the 1992 ANSI stan-
dard, it does not appear likely that
there will be any fraction of the maxi-
mum permissible exposure (MPE) for
<30MHz stations (i.e., short-wave and
AM broadcast) for which the necessity
to separately measure for contact cur-
rents can be categorically avoided.

What's holding
it up?

In 1993, when the FCC began its
proposed adoption of the 1992 ANSI
guidelines, a Notice of Proposed

NEW BELDEN* DicrrAL AUDIO Odus...
110 OHM IMPEDANCE DESIGN PROVIDES
ERROR -FREE TRANSMISSION OVER
EXTENDED DISTANCES.

Suppose you need a digital audio cable that meets the

latest AES/EBU standard? Simple! It has to be high flex?

Or NEC' rated? You got it! A patch cable? Or snake?
No problem when you specify Brilliance* from Belden.

Belden has developed three new Brilliance cable lines to meet the digital

audio needs of your television, radio, post -production or recording
studio. And each offers tight impedance tolerance and low

capacitance unbalance to minimize signal reflections and jitter.

 High Flex Cable (Belden No. 1696A)

 Cables available in 1 pair CM rated (Belden
No. 1800A), 1 pair CMP rated (No. 1801A),

and 2 pair Zip -style CM rated (No. 1802A)

 NEC Rated Snake Cables in 4 pair
(Belden No. 1803A), 8 pair (No. 1805A),
and 12 pair (No. 1806A)

Get winning results every time. Call 1-800BELDEN-4
and request New Product Bulletin No 105.

Belden
C Copyright 1994 &Mien Inc

 Trddename of the Nabonal for Protect., Assonatan, Clomp. MA

Rulemaking (NPR), El' Docket 93-62,
was issued. Comments were requested
on numerous issues, and the industry
responded willingly. As a result, there
were an unprecedented three exten-
sions of the comment deadline, and
two extensions of the reply comment
deadline, which finally closed on April
25, 1994. Because the record in this
docket now exceeds 5,000 pages of
comments, it has taken many months
for the FCC staff to work through the
material. More important, though, was
the fact that the EPA also responded
with sclera! of its own concerns about
a literal adoption of the 1992 ANSI
standard.

These comments made it clear that
there were still major unresolved tech-
nical issues concerning the practical
implementation of the 1992 ANSI
standard. The commission, therefore,
decided that it needed to fund a study
to answer several troubling technical
matters.

FCC -funded study
In late 1994, the FCC awarded a

contract to study currently available
instrumentation for measuring in-
duced body currents, contact currents
and the effectiveness of RF protective
clothing (suits). A report has now been
issued, and the information contained
in that study should allow the FCC's
Office of Engineering and Technology
(OET) to issue, at long last, a Report
and Order to ET Docket 93-62.

The study found that: 1) reliable
induced -current meters did not yet
exist; 2) existing contact -current meters
worked reasonably well, but they are
only calibrated for frequencies up to
30MHz (not the 100MHz limit in
ANSI 1992); and 3) RFR protective
cloth, made in Germany under the
trade name Naptex, appears quite ef-
fective at VHF, FM and UHF broadcast
frequencies, as well as at microwave
frequencies.

Expectations
Predicting F('(' or EPA actions - or

even just their timing - is a crap shoot
using politically loaded dice. This
consultant's guess is that the EPA will
eventually acquiesce and endorse
('95.1-1992, and that the FCC will
adopt that 1992 standard as its new
set of guidelines. But it will likely add
provisions that temporarily stay the
enforcement of the controversial and
difficult to measure induced current
and contact current portions of the
ANSI standard (pending the availabil-
ity of instrumentation capable of reli-
able and repeatable measurement of
those parameters).

A late -1995 release of a Report and
Order still seems possible. ii
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Move Up from Carts to
Touchscreen Digital Audio
Play Anything...At A Touch
The best way to improve your radio station is
to put all your spots, sounders and sweepers
on-line and ready to play instantly from
hard disk. Creative talent sounds better than
ever with Scott Studios' new touchscreen
digital audio system.
Here's how it works: Six buttons on the left of
the large computer touchscreen play what's
on your log. Scheduled spots, songs, promos,
PSAs and live scripts come in automatically
from your production studios, traffic, music
and copy computers. Jocks can revise sweeps
at a touch (with the arrows at mid -screen), or
work with the full day's log and add or
rearrange anything.
On the right, 17 "hot keys" start un-
scheduled jingles, sounders, effects, comedy
or promos on the spur of the moment.
Your morning show will benefit from 26 sets
of 17 user -defined instant audio "hot keys".

You can preview anything in a cue speaker
at a touch. The Scott hard drive even lets you
listen to endings while that song is playing on
the air.

And nothing beats the Scott System for easy
levels. Touch the label on the screen, moving
right to left to fade as desired. If you'd rather
adjust levels on the console, channel numbers
show clearly on each start button.

8:15:38A
I Can Love You Like That

All -4 -One

:11/4:05/F HIT HM0105 8:15:47
#1 for 2 Weeks in Ju y '95

This Ain't A Love Song
Bon Jovi

:17/4:13/F HIT HM2608 8:18:40
V

Contest Promo Bed
Instrumental

:00/0:30/F PRO 102214 8:22:42

Burger King S2 Breakfast RT

0: I Love This Pla:e!
:00/1:00/C CM DA1103 8:23:43

K -Mart Photo Finishing SB

0: Across from Eastland.
:01/1:00/C COM DA4310 8:24:01

Jingle
0: 0-102.

:00/0:06/C JIN DA1037 8:25:01
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The Scott Studio System is your best way to make the move to digital audio and eliminate
troublesome carts. The touchscreen instantly plays whatever you want. All scheduled spots,
jingles, promos, scripts and songs come in from your traffic, copy and music computers.

ASCOEFISHIJKL611NOPQRSTUVWXYZ

Phone Recorder On Screen
Touch one button and you're recording
calls to hard disk. Another button and
you've got the world's easiest editor. When
it's ready, one touch and your call's on the
air. The phone recorder only adds $1,000
to the system.

The Best Digital Audio
When spots, promos, PSAs, or any other
digital audio events are recorded, they're
immediately playable in all your Scott
System air studios. Nobody wastes time
carrying carts down the hall or redubbing
spots for additional stations.

One question you don't have to worry
about is "What if it breaks?" The Scott
System comes complete with every spot
and jingle stored redundantly on two hard
disks. It's a snap to switch to the "hot
standby" system! You get touchscreen
convenience, digital quality, and backup
redundancy for no more money than cart
machines and commercial tapes.

The World's Fastest Requests!
Touch either of the two buttons at the top
right of the main screen to see our "Wall of
Carts" with all your audio on-line! Touch
the spot, song, jingle, sounder, promo, PSA
or comedy you want and it plays instantly.
Or, you can put it anywhere you want in the
day's schedule.

During play, all Scott screens include large
digital timers that automatically count down
intro times, and flash warnings 60-, 45-, and
30 -seconds before the end. You also get
clear countdowns the last 15 seconds of
each event.

Instant Requests from Hard Disk
There's no way to play requests faster than
with the Scott System! Touch the music
button and first letter of the title or artist's
name. You get a "Wall of Carts" with songs
that play at a touch!

All your music will be pre -dubbed free
from your playlist. Scott Studios has radio's
highest quality music on hard drive.
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The Full Day's Log
Scott Studios lets you see the whole day and
make any changes you want.

Large & Small Have Made the Move!
The Scott System leads the industry with
major broadcasters like Disney/Capitol
Oties/ABC, Westinghouse/CBS, Chancellor/
Shamrock, Alliance, Salem, Liberty, Saga,
Liggett, Regent, Tichenor, Benchmark, Max,
Atlantic, and Ralco in Canada. Scott
Systems are in Detroit, D.C., Dallas,
Houston, Philadelphia, San Diego, Denver,
San Antonio, Ft. Lauderdale, Cincinnati,
Dayton, Lansing, Las Vegas, and smaller
markets coast -to -coast from Bangor to
Bakersfield.

coet Studeo4
13375 Stemmons Freeway, Suite 300

Dallas, Texas 75234 USA
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RF Engineering:

Folded
unipoles,

part 2

By John Battison, P.E.

John Battison, BE Radio's con-
sultant on antennas and radia-
tion, owns John H. Battison and
Associates, a consulting engi-
neering company in Loudonville,
near Columbus, OH.

In the last issue, this column covered the
basics of folded unipole design. This
time, the installation of the folded unipole

will be covered.
The first thing to do before deciding to

install a folded unipole at your station is to
measure the base operating impedance to
be sure that you are developing full power.
Next, do a short field -
strength study. Draw four
radials at 90° intervals
about 10 miles long. Run a
partial proof of about 10
readings on each radial.
Make a check of the an-
tenna efficiency and field
at Hun before any antenna
work is done. Record this
information and decide if
the existing antenna sys-
tem should be replaced.

The class of
your station will
determine what
radiation the
commission re-
quires and what your antenna was
originally designed to meet. This
data will be found in CFR 47, Part
73.189(B)(i-iii).

If the decision is made to change
to a folded unipole, don't let the
station's management get its hopes
tip by anticipating an amazing
change in signal strength and cov-
erage. Of course, there should be
a noticeable improvement, but
don't promise the moon. A station
in Alaska at 640kHz with a 214 -
toot tower reported a 7dB im-
provement using a 3 -drop -wire
folded unipole and additional top -
loading (in the
lOrm of guy load-
ing), but this may
be an exceptional
case.

sary to trim their ends to allow a flush fit.
The arms should be bolted together where
they intersect, as well as to the top tower
members near the corners. It is essential
that excellent physical connections are made
and maintained. It is also important to use
angle -iron instead of flat -iron bars to avoid
sagging arms.

In most cases,
the folded

unipole
should

produce a
noticeable

improvement.

Basic procedures
Once you've decided to

install a folded unipole, be
sure that all the necessary
parts are present at the an-
tenna site before starting the
job. It would be embarrass-
ing to run with reduced
power all day, short the base
insulator and then find the
job can't be finished in the
time allowed.

If your tower will support them and its face
is not too small, and you have the time and
money, plan on using six drop wires spaced
about 12 inches from the tower. This should
give you wider bandwidth. But if you are in a
heavy ice area, using three drop wires might
be less risky.

The drop wires should be suspended from
angle -iron bars secured to the top cross
members of the tower. Where the bars inter-
sect at the tower's corners, it will be neces-

The drop wires must be
bonded to the tower arms
and then spaced away from
the tower legs by means of
insulators. A turnbuckle and
spring should be used at the
bottom of each drop wire,
and secured through an in-
sulator to maintain tight wires
that won't swing in the breeze
and change the tower imped-
ance. A set of iron arms is
mounted at the tower base to
anchor the turnbuckles.

Getting it done
At this point, consider the

logistics of doing the job. If
yours is a low -power station, say 500W or
less, it may be possible to do part of the job
without reducing power. If you have more
power and can't find any hardy souls to
climb in a higher RF field, you will have to
reduce power to a reasonable level for the
initial part of the installation. This portion
can usually be done without shutting down
completely. After the top arms are attached
to the tower, the drop wires must be in-
stalled and secured in the standoff insula-
tors and to the turnbuckles. It is important
that the drop wires do not touch the tower
while being installed.

The rest of the installation must be per-
formed with the power off. After shutting

down, a circular wire con-
necting the bottoms of the
drop wires must be run
around them and securely
connected to each. This is
the point at which drive is
applied. The RF drive link
should be run from this con-
necting ring to the feed -
through insulator at the ATU.

Ifyou have a square tower -
base mounting, connect 4 -
inch -wide copper straps
from the tower base to the
ground system bus across
the base insulator. Other-
wise, place one copper strap
down each side of the tower

base. All these connections must be hard
soldered, or brazed. (Again, don't do this
until power is oft:

Remove the existing RF line from the
ATU to the tower. If tower lighting power is
carried through the center of the RF line, it
should be rerouted directly to the tower
base and then up the tower as before, but
with one difference - the conduit must be
carefully bonded to the tower at 20 -foot
intervals. A good electrical connection is

Be sure that
all the

necessary parts
are present at
the antenna
site before
starting the

job.
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lib Engineering:
hdded unipoles, part 2

essential.
Any wires or lines connected to the

tower also must be carefully bonded to
it. Remove lighting transformers and
lighting chokes or static drain coils.
The neutral wire of the tower and any
other lighting circuit must be grounded
to the tower at the base and at 20 -foot
intervals up the tower. All coaxial cables
used for FM or auxiliary antennas must
also be grounded securely to the tower.
(These wires either must be bonded to
the tower or encased in a metal conduit
so that they cannot affect the tower's
tuning by the induction of out -of -phase
RF in them. If this is not done, some
strange effects may be encountered.)

Here is a basic parts list:

 Angle iron to hold drop wires;
 Enough 4 -inch copper strap to ground
tower across base sides;
 Stranded copper or aluminum wire,
1/4 -inch diameter (for drop wires, plus
30 feet);
 Suitable strain -type insulators to se-
cure bottom ends of wire;
 Standoff insulators, number depends
on tower height;
 One spring for each dropwire, about
four inches long;
 One turnbuckle for each drop wire;
 Selection of bolts, nuts and assorted
hardware;
 Wire clamps (one per drop wire);
 Tower leg wire clamps (one per drop
wire).

To avoid any noise generated by poor
connections, bypass the spring and turn-
buckle at the lower end of each drop
wire. Install a length of drop wire across
each group to the bottom insulator.
This can actually be a continuation of
the drop wire after it has been hooked
to the spring.

Fabricate a shorting stub for each
drop wire. Secure a wire clamp to one
end of a piece of drop wire long enough
to reach from the tower to the nearest
drop wire. At the other end, fasten a
clamp to attach the wire to the tower.

Attach a length of drop wire to the
circular ring wire that goes around the
base of the drop wires. Fasten the other
end to the feed -through insulator at the
ATU. Leave the inside end unconnected.

Once all this has been completed,
the site should be cleaned up and all
connections rechecked for cleanness
and continuity. Turn on tower lights
and check operation of other antennas
on the tower. If everything is OK, pro-
ceed to tune the antenna.

Tuning and adjustment
For the record, measure the base

impedance at the feed -through insula-
tor inside the ATU (ATU connection).
Use low -power transmitter output.
Leave the operating bridge in circuit
and record the impedance. Sometimes
this impedance is satisfactory, but more
often than not, tuning will be required.
Be careful to record all data as it is
measured.

Select a point about a quarter of the
distance down from the top of the
tower. Clean the paint off the tower
close to one of the drop wires. Clamp a
piece of stub wire there and clamp the
other end to the closest drop wire.
Measure the base impedance. There
should be a change - probably lower.

Move the stub about 10 feet higher
and remeasure the base impedance.
These two impedances should show
you which way you need to go to obtain
your desired base operating imped-
ance. If you can't determine which way
to go, continue making readings every
10 feet or less. There is nothing sacred
about a 5052 base resistance, but it
makes matching the transmission line
simpler.

When you have reached an accept-
able impedance, install tuning stubs on
the other drop wires at the same level.

The folded unipole
is not a wonderful

gizmo that will make
a poor operation

into a first-class one.

When this is done, there is usually a
small change in operating impedance.
This may still be acceptable, or you
may want to fine tune it by moving
stubs until the desired value is reached.
It is best to set the impedance to a
positive j value at the desired base
operating resistance.

Unless you are working with a tall
tower, you probably will not encounter
second resonance. However, if you
should find a desirable base resistance
with a negative j value, continue mov-
ing the stub down the tower and you
should return to an inductive reactance
and the desired resistance.

If you have a 5051 -line and your base
operating impedance is 50 +DOM
you need only insert -.Mil to cancel
out the reactance. However, there is
better control of the antenna tuning if
an adjustable reactance, such as a vari-
able coil and a capacitor in series is
used, or an adjustable gas -filled or
vacuum capacitor can be used if it is

not too expensive. If necessary, a simple
L network can be used for precise trim-
ming if a high operating resistance is
used. (I prefer to place the base current
meter at the output of any ATU circuits
and measure the current into the base
impedance.)

When the new antenna system seems
to be working properly, make another
4 -radial "partial" proofs using the same
measuring points as the original. You
should observe a useful increase in
radiation.

Note that the folded unipolc is not a
wonderful gizmo that will make a poor
operation into a first-class one. More-
over, every antenna system is different,
and in an article of this length, it is not
possible to give precise directions for
specified antenna electrical lengths and
conditions. But in most cases, the folded
unipole should produce a noticeable
improvement, especially for stations with
badly deteriorated ground systems. 61

For more information on folded
unipoles, circle (102)

on Reply Card.

Technical Writers
Wanted

rilbV
for

BFR44,0
If you want to try your hand at

technical writing, BE Radio maga-
zine is looking for you. If you are
an experienced engineer or tech-
nical manager who can provide
leading -edge articles on a free-
lance basis, contact the editor by
sending or faxing your phone num-
ber along with a brief description
of your experience and areas of
expertise to:

Fax: 913-967-1905
Mail:Editor, BE Radio
9800 Metcalf Ave.
Overland Park, KS 66212
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This Should Be Your Next
Digital Audio System.

Imagine a digital audio system that's as

simple to use as a cart machine but

powerful enough to run an entire

broadcast facility. That system is DDS.

DDS is built on a multi-user, multi-

tasking, real time operating system. So.

adding users, appl'cations and audio

channels is never a problem.

Start with a simple satellite automa-

tion system. Then add cart replacement,

extra studios, or an LMA- all without

HARRIS
ALLIED

the need to add CPUs or duplicate

expensive hard disc storage.

DDS should be your next digital

audio system. It's made to grow with

your operation.

Call the digital audio professionals at

Harris Allied to get the one that works.

DDS by Radio Systems.

1-800-622-0022
FAX 317-966-C623

Southern CA 1-800-690-2828
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FCC Update:

FCC
standards

for AM
and FM

upgrades
By Harry C. Martin

Harry Martin is an attorney with
Fletcher, Heald & Hildreth,
Rosslyn, VA.

F°Denying is a review of the FCC's current
standards and procedural requirements
for upgrading AM and FM stations.

AM upgrades
Change in facilities:
 Must meet interference standards set forth in
Sections 73.37 and 73.182, as well as other
limitations for the class and firquency applied for.
 Must provide 5mV/m or better daytime signal
to entire principal community to be served and,
at night, a 5mV/m or nighttime interference -
free contour, whichever is greater, to 80% of the
principal community.
 Increases in power or changes in frequency,
hours of operation or community of license
require a $2,590 filing fee. The filing fee for a
site change is $650.
 A minimum increase in power of 20% is
nere%aty if no site change is involved.

Change in community of license:
 The requirements with respect to
interference protection and principal
coverage must be met.
 If the station is the only one licensed
to a community, the new community
must have a population at least as
large as the community of license; the
relocated station should represent the
new community's fast transmission
service. If the new community is lo-
cated within the urbanized area of
another large city, the proposal may
not be credited with providing a first
transmission service, a potentially fatal
flaw.

AM expanded band:
 Applicant must have notified the
FCC of its intentions and have le-
eched word of tentative acceptance
and frequency assignment.

Pre -sunrise and post -sunset
authorizations:
 Permits operations pre -sunrise and
post -sunset with up to 500W, with

only co -channel stations being considered the
calculation of permissible power.
 Pre -sunrise authority allows commencement
at 6:00 a.m. local time or, for stations within the
protected nighttime contours of U.S. Class A
station, at sunrise at the location of the nearest
Class A station to the east.
 Post -sunset authority is permitted for up to
two hours after sunset or, for stations operating
within the nighttime protected contour of a US.
Class A station, until sunset at the nearest Class
A station to the west.
 The FCC will calculate permissible pre -sun-
rise or post -sunset parameters upon request.
 Daytime stations also may be granted limited -
power nighttime authorizations upon informal
application to the commission without regard
to principal city coverage requirements.

FM changes
One-step upgrades:
 Requires a filing fee of $650 to accompany
the application for construction permit.

 Requires fully spaced transmitter site, al-
though a contour protection showing will be
accepted if it is shown that an alternate, fully
spaced site is available.
 Must be done on authorized channel or a
channel mutually exclusive with the authorized
channel.
 One-step upgrade proposals are unaccept-
able in applications for new stations, except
where the frequency is available on a first -
come, first -served basis.
 The application achieves cutoff status vis-a-vis
conflicting applications and rulemaking pro-
posals as of the date of filing. A one-step
upgrade application that is filed before the
cutoff date established in a conflicting
rulemaking will be considered a counterpro-
posal in the rulemaking proceeding.
 Downgrading to a lower class or changing to
a different channel of the same class is permis-
sible if needed to accommodate a site selec-
tion incompatible with the applicant's autho-
rized channel.

Rulemaking:
 Petitions for rulemaking are used to propose
an allotment, upgrade to a non -adjacent chan-
nel, change community of license or accom-
plish an upgrade that involves changes in other
allotments.
 As many as two additional involuntary changes
in the table of allotments can be proposed in
connection with an upgrade or new allotment
proposal, but the FCC will not involuntarily
impose a transmitter site move to accommo-
date a petitioner's allotment plan.
 Community of license changes are not ac-
ceptable if they propose the removal of a
community's only radio station or if they pro-
pose a "move -in" to a metropolitan area.
 If acceptable, from a technical standpoint,
rulemaking petitions become the subject of a
Notice of Proposed Rule Making (NPRM)
within three to five months after filing.
 The NPRM invites counterproposals, i.e.,
petitions proposing a mutually exclusive, con-
flicting allocation or allocation scheme. Com-
ments on the original proposal also are invited
in the NPRM. Claims of economic injury as a
result of the new allotment are not entertained.
 If there are timely filed conflicting proposals,
the FCC will decide the case according to
criteria that favor the most efficient use of the
frequency in terms of coverage of underserved
populations or communities.
 A successful rulemaking petitioner must pay
a $1,800 rulemaking fee with its application
for the new facility.
 Once a requested allocation is made, a Form
301 or Form 302 must be filed. (Form 302 is
used where no change in physical facilities is
involved.) The filing fees for Form 301 and Form
302 are $650 and $135, respectively. 51

1)a tclinc: By Dec. 1, radio stations in Alabama
aid Georgia must file their license renewal appli-
cations. Commercial stations in the following
states must file their ownership reports on or
before Dec. I: Alabama, Georgia, Colorado,
Minnesota, Montana, North Dakota, South Da-
kota, Connecticut, Maine, Massachusetts, New
1 ampshire, Rhode Island and Vermont.
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We've taken all we know, all you've asked for,
and the very best of today's technology to

bring you our FINEST AUDIO CONSOLE
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THE
A -6000's

open archi-
tecture frame

lets you change
module locations

with NO restrictions,
giving layout top priority

and allowing easy recon-
figuration as format needs

change. And while Wheatstone
is well known for superior tech-

nical performance, the A-6000
surpasses even our own previous

consoles in virtually every measure-
ment category! The WHEATSTONE

A-6000 has the appearance, features and
power to satisfy the most demanding program

and production staff. Its engineering, perform-
ance and thoughtful design will help your personnel

achieve broadcasting excellence.
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A - 6 0 0 0 BROADCAST CONSOLE
7305 Performance Wive, Syracuse. NY. 13212
(fel 315-452-5000/fax 315-452-0160)
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Your

How to

plan now for

tomorrow's

digital

facility.

future

ATTENTION VENDOR

Now is the time to begin the conversion process.
It's no "plug and play" endeavor. Proper technical
planning is vital today to prepare stations and post
facilities for the future in digital.

Join us in November when Broadcast Engineering
prepares you for the coming digital age. A future
that Will require new delivery methods, multiple

program streams and multichannel
operation including HDTV and

interactive services.

is at stake.

ition
igital

November 15-17  The Westin Hotel O'Hare  Chicago
It is now absolutely critical to understand precisely
how and when to incorporate digital systems into
your operation. Everyone responsible for planning,
designing, engineerirg, budgeting and managing
the transition to digital will benefit from this
major learning event.

Top exoerts in broadcast and post -production
offer surprising solutions to the challenges you
face today and will face tomorrow. How can
you design a system that handles analog now
but upgrades to digital in the future? How can you
avoid throwing away expensive equipment as the
transition moves formard? Can you plan a video
routing system that expands to accommodate the
changing requiremenTs of all -digital operations?
What are the critical issues in audio? Connectivity?
Testing? Network integration?

This is your opportun ty to discover the answers
to tough questions ar d return to your facility with
practical knowledge you can use right away.

For a detailed
conference agenda
and registration
materials, call:
FAX -ON -DEMAND
1-800-601-3858

Or Susan Link
913-967-1969

es
available_available_ Call Dennis Triola,
Publisher: 913-967-1833.

Special FACILITY TOUR available is conference package.

Together with
Vdeo Systems and World Broadcast News"
Pr)buced by Intertec Presentations, a division of Intertec Publishing

BROaDCaST
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The
network
web of

EAS

By Paul Montoya

Paul Montoya is president of
Broadcast Services of Colo-
rado. a contract engineering
firm in Lakewood, CO.

I ast issue, we reviewed some of the
historyof emergency broadcast alert -
ing and how need and technology has

caused the evolution into the new Emergency
Alerting System (EAS). We will now break
down the components of this system and
explore how each part is important to the
overall operation of this system.

The three key components to a well -func-
tioning EAS in each state are:

1. Detailed coding of messages;
2. A network "web" structure to disseminate
information; and
3. Detailed plans as to how the coding and
"web" will work within the state and opera-
tional areas.

Let's explore how the network web functions.

Why a web is necessary
FRS always operated on a modified "daisy -

chain" system. It was a modified system in the
sense that an operational area could normally
function with one station directly disseminat-
ing information to all or most of the stations
within a market. This normally worked well
but provided no redundancy. The problem
that came into play was one in which we relied
on a station to deliver a message from a
central location (maybe the state capital) to a
station on the other side of the state, which
then disseminated the information to the
stations monitoring its signal. Sometimes
these relays required four or five stations in
a chain to pass information to the alerted
area.

In many states, terrain was often a problem,
but more often it was a misinterpretation of
what a station was to do with a message passed
on to it. With one part of the chain broken and
no redundancy, some real problems developed.

The web system answer
The web system addresses these problems

on two fronts: It tries to get information to the
station needing to broadcast the message as
directly as possible, and it provides an alter-
nate or redundant path should the first path
fail.

Sometimes, getting the information to the
broadcaster in the most direct form means
bypassing the upstream broadcast station
completely. A good example of this is NOAA
Weather Radio. In most populated areas,
stations can monitor NOAA Weather Radio
directly at their stations on VHF.

Other examples are communities that use
UHF repeater frequencies for police and
emergency management, statewide satellite
broadcast news distribution or broadcast fre-
quency coordination/emergency alerting via
RPU frequencies. Many of these already -in -
place systems can be used to get information
directly from the emergency manager, police
dispatch 911 center or weather office to the
broadcast station needing to put the informa-
tion on the air.

This is not only more reliable, but much
faster. No longer is there the need to wait for

the relaying station to get to a commercial
break to relay information. This can take the
average message dissemination time from as
much as six to nine minutes down to less
than 30 seconds.

Other non -broadcast means of dissemi-
nating information are used in areas with
terrain or physical -size obstacles. Large states
like Texas or Alaska can now rely on satellite
for information distribution. Many of these
areas already have sports and news networks
in place. States like Colorado, Utah or Mon-
tana that have terrain obstacles can now use
microwave or satellite to get signals over
their "hills." The FCC has not really put any
restriction on how a state might distribute
messages.

Redundancy in the web
A level of redundancy is also built into the

web system. As an example, should the
Weather Service generate an alert, it could go
out via NOAA Weather Radio. It could si-
multaneously be placed on a broadcast RPU
channel located on a high building or hill-
top. It could also be placed on the statewide
microwave system that the state police might
use for record clearance. And remember, an
upstream broadcast station may also re-
broadcast the information.

What all of this means is that if all paths
function well, stations could actually receive
the message from many different sources.
This improves system reliability greatly.
Should any one path break down, other
paths remain intact.

This will take a well laid -out plan within all
states and local operational areas. The web
can always grow, but remember to initially
install equipment that will allow for monitor-
ing as many sources as you may need, plus
future expansion. In smaller communities,
the system may require only two inputs,
while in larger cities you may want to provide
five or more sources.

Input considerations
Hardware configurations are also impor-

tant in planning your system. Some manu-
facturers may provide "receivers" internal to
the complete unit, while others may just
provide audio or data input ports and leave
it up to you or a third -party vendor to provide
the receivers. The latter may be a better
choice, anyway, because we never know what
the future might hold for receive sources.

For example, John Hart of Lakewood,
CO, has begun the "first public worldwide
emergency communication center." He calls
it E-COMM. The purpose of this center is to
link amateur radio operators worldwide
within the Internet. Even more creative dis-
tribution systems will likely evolve, and you
should be prepared to accept their signals.

With all of this information coming in,
how will a station sort this all out and decide
what to put on the air? This is an exciting part
of the new EAS, and much thought has gone
into this coding of information. We'll cover it
in the next issue. 111
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COMING IN THE
NEXT ISSUE . . .

COVER STORY:
Datacasting

Today's radio broadcasters are transmitting more
than just audio, and the market in this area may
soon grow dramatically as new data broadcasting

services are launched. The author will take a detailed
look at new and proposed methods of data transmis-
sion that are delivered over radio stations' broadcast

signals. The techniques will provide value-added
services to listeners, and lucrative options to

broadcasters.

The Signal Chain
The signature sound of a radio station is a combina-

tion of its format and its signal chain. The path
between the console and the transmitter can make
all the difference. Learn how new audio processors,

STLs and exciters are improving the levels of control,
efficiency and quality available to broadcasters.

Managing Technology:
Using Computers

Managers can use computers in many ways to hell)
them run a radio station.

Contract Engineering:
Handling Multiple Clients

Contractors often have to juggle dozens of clients
and treat all of their needs in a timely fashion.

RF Engineering:
Proof of Performance

This measure of a station's quality is sometimes
required and always worthwhile.

FCC Update:
EAS alert procedures and other regulatory news.

Plus BE Radio's usual roundup of
product reviews, industry news, business

happenings, new product announcements
and more. All coming in the November/

December issue of BE Radio.

BCPT-115
RP Data Link
for remote control
 Wireless link for Burk .ARC-Ifi
 No'rchannel requirel
 Eliminates telco line charges
 Bi-directional communication
 20 miles line of sight

Think
of the
possibilities.

BuRK
TECHNOLOGY

7 Beaver Brook Road  Littleton, MA 01460
(508) 486-0086  Fax (508) 486-0081

Toll Free 1-800-255-8090  email: danraueburk.corn

Circle (17) on Reply Card

More Reasons to Choose Gepco

Cost-effective. Quality Crafted. Your choice of cable type. length and
color from our extensive selection. Delivered to you on time. Gepco
manufactures custom cable assembles, audio and video snakes, breakout
boxes. panels, patch bay wiring harnesses, direct boxes and prepackaged
cable assemblies for point -of -sale display. All Gepco cable and custom
products are made in the U S.A.

We are authorized distributors for ADC, Kings, Neutrik. 5witchcraft,
MAC and many more. Gep:o stocks audio and video cable in bulk and
will custom -cut to any length requirement for no extra charge.

1-800-966-0069
Ask your Gepco sales representative for a free catalog

CaHe, Connectors and Custom Products

GEPCO INTERNATIONAL, INC. '1225 W. Hubbard. Chicago IL 60612
312-733-9555 Fax: 312-733-6416 TOLL -FREE: 1-800-966-0069

CEP%

Circle (18) on Reply Card
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By Margaret Bryant

Get out your
graph paper,
T-square and
crystal ball...

Future -proof
production
studios

{Bottom Line:The tools and facilities for making radio are changing
dramatically, but the process is not yet complete. Therefore,
building new production studios that will remain current into even
the near future is a steep challenge. It's not an insurmountable
problem, though. With careful planning and a bit of educated
guesswork today's studios can be designed to accommodate
practically anything the future has in store.

Rccendy, while giving a
tour of our new facility,
I was asked why we still

had a room with an 8 -track
reel-to-reel machine when we
had other rooms with digital
audio workstations. The an-
swer to that question perfectly
illustrates some of the diffi-
culties in transitioning from
an analog to a digital world.
Whether it is because the sta-
tion can't afford new digital
studios all at once, the exist-
ing analog equipment is not
yet fully depreciated, or some
other reason, stations are
having to design new studios
incorporating existing analog
equipment and planning for
future digital equipment.
What problems can you an-
ticipate in designing such stu-
dios and how do you plan for
a future that, theoretically, has
no limits?

Equipment
considerations

Start planning by drawing
up a list of the equipment in
the new studio. Presumably,
all or most of the items will
be analog devices. Some may
be existing and some may be

new. Describe the function of
each item. This will become
important later in determin-
ing replacement digital de-
vices and configuring the
equipment in the room. In
the functional description, list
not only what the device does,
but the frequency of its use
and any ergonomic or envi-
ronmental considerations.
Also consider the possibility
that the production room will
be used as a backup air stu-
dio. This will affect the design
of the room. Note which de-
vices are existing and which
need to be purchased. This
helps in: 1) drawing up a pur-
chasing plan, and 2) organiz-
ing the move into the studio.
Get an overview of the gen-
eral function of the room.
Decide if this functionality is
likely to change, and if so,
how it will change. Once there
is enough information on the
expectations of the room and
its likely initial configuration,
it's time to gather information
on potential future changes.

Phasing out analog
The next step in planning

for the new studio is to de-

cide what types of analog de-
vices you will be replacing
either now or at some future
date. Once these analog de-
vices are identified, some
thought, and perhaps some
guesses, will be made as to
what digital devices will be
employed in their place. You
don't need a crystal ball to
see the trends in digital equip-
ment. With a little investiga-
tion, realistic planning can
take place.

One of the trends is that
manufacturers are recogniz-
ing that their new digital de-
vices will be directly replac-
ing old analog devices. As a
result, the size, shape and
function of many new digital
products are similar to those
of the analog devices they arc
replacing. If you are replac-
ing the ubiquitous cart ma-
chine with a CD player, there
are CD players that will fit in
the same slot. Or if you re-
place that same cart machine
with some sort of recordable
digital storage, there are de-
vices that fit that bill. If you
are replacing a reel-to-reel
tape machine with a digital
audio workstation, there are
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production

workstations that roll right into the space
formerly occupied by the reel machine.
Dozens of digital product manufactur-
ers have devices that are almost exact
replacements for analog devices. This
dramatically simplifies anticipating the
digital future.

Unfortunately, it's not always that easy.
Many digital devices require the use of
computer CPUs, keyboards, CRT moni-
tors and/or touchscreens. Planning a
room and the furniture for these types of
devices requires more effort. These re-
placement technologies have many spe-
cial requirements. Placement of the com-
puter system parts depends partly on
the existing pieces of equipment in the
room. The first question involves the
audio console. Will you use one during
the analog phase of the studio and will
you be keeping it during the digital
phase? Chances are pretty good that
there will be a console or mixer of some
type in the analog and digital phases.
Even if a new console is installed to
handle all digital signals, the mixing
function still exists. It is a rather large
piece of equipment and will become a
bit of a nuisance to plan around.

Installing computer -based
equipment

Assume there will be at least one
digital device that runs on a computer.
Planning a location in the furniture for
the CPU is the easy part. When planning

the CPU location, make sure you con-
sider the necessary wire runs, limits on
wire length, sufficient air circulation and
cooling, and mechanical and electrical
noise that might be generated. Design a
place in the furniture that fits the criteria
While you are at it, design two or more
areas, because there is always the possi-
bility of additional devices. (See Figure
1.)

Now on to the harder parts. Does the
computer need a keyboard? If it is rarely
used, say only for rebooting, you may
want to just stick it on top of the CPU
unit that is hidden away in some cabinet
in the studio furniture. It's out of the way
and hopefully is easily accessible. If the
keyboard is used regularly, you need to
find a location that makes sense. The
keyboard should be in front of the user
at a height that is comfortable for long-
term use. (See "Ergonomics for Desktop
Systems," BE February 1994). Also, the
keyboard should be in front of the CRT
monitor.

This is usually where the audio con-
sole gets in the way. The CPU was easy;
there were many locations in the furni-
ture to select from. So, how do you
combine a working keyboard, a moni-
tor and an audio console? Before de-
termining a location for the keyboard
and monitor, some thought needs to
be given on how the keyboard and
monitor will be used in relation to the
audio console. If the computer is used
in conjunction with the audio console,
the monitor/keyboard location needs
to be in close proximity to the console
without getting in the way of console
functions. If the computer is used inde-

pendently of the console, or if certain
computer functions are remoted to the
console, then the computer can be
placed some distance from the console
and the problems of monitor/keyboard
location are greatly simplified.

In some situations, the monitor/key-
board combination needs to be near
the audio console. Before deciding if
the monitor is to the left, right or be-
hind the console, consider that the
keyboard and monitor should be close
to each other. The user should be able
to use the keyboard while looking
straight ahead at the monitor, not off to
the side. The keyboard can be in a
drawer so it is out of the way when not
in use and the drawer could also be
used to lower the keyboard to the
correct working height. Do not forget
the standard -sized computer keyboard
is wider than a 19 -inch rack space, so
you will need either a custom drawer
or a smaller keyboard.

Ideally, the monitor screen is of suf-
ficient size and in a location that makes
information on it easy to view from the
user's normal operating position in the
studio. Determine the likely size of the
screen of the monitor. These days, even
the small -screen monitors are physi-
cally large and the large -screen moni-
tors are not only expensive, but are
absolutely enormous! Plan not only
for easy viewing but also for easy repair.
Design the location so some variation
in monitor size is allowed in case an
exact replacement is unavailable in the
future. Take into consideration proper
ventilation and any electrical noise
problems. If speakers are in close prox-

A = Potential monitor
locations

B = Potential CPU
locations

Figure 1. Layout and cabinetry for the analog/digital hybrid air studio. Airflow, noise and operator's reach must be considered
for all CPUs and monitors (some of the latter may be touchscreens).
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imity, the speakers need to be shielded.
If you time the trip into the digital age
correctly, flat -screen monitors may be at
the point where they are affordable. The
front cross-sectional area may be the
same, but the depth will be dramatically
reduced. Thus, there may be more
choices for where to place the monitor.

If the monitor is being used as a
touchscreen, the need for a nearby
keyboard has been eliminated, but an
additional requirement is created for
the monitor, the monitor screen must
be close enough to touch. This severely
limits the possible locations for a moni-

tor. Most studios locate them to the left
or right of the user. Neither location is
ideal because the user could be right-
handed with a screen placed to the
user's left and vice versa. Placing the
monitor in front of the user is often
difficult because the audio console is
in the way. Some furniture is designed
with the idea that the overbridge over
the console will be removed in the
future and will be replaced with a cabi-
net piece to house a monitor. Although
it is convenient to view, touching it can
be a reach. It also may get in the way of
the copy stand or the jock's view of

other people in the room.
Pay attention to the ergonomics of

the room. If the equipment is not easy
to use, the jocks won't use it! In some
rooms, the ideal might be to place the
touchscreen monitor ona movable arm.
The arm can be added at any future
date, so no intense planning is required,
and it can be adjusted to suit the user.

Preplanning the
production studio design

Furniture ideas can come from a num-
ber of sources. Many of the established

Continued on page 33

Fast -track facility construction
Everybody wants a studio built in a hurry. It is possible and
can be done well if certain important ideas are kept in
mind. First and foremost, you buy time with money. If the
project is pushed to fit a short time frame, it will cost more
money to build. No one likes to hear this, but it is a fact you
can count on.

The second question deals with risk. Murphy doesn't
strike more often with a project that is fast tracked, but the
systems aren't usually in place to deal with problems
promptly and effectively. So, the decision must be made
to accept the risk and keep to the short timetable or put in
time to prepare effectively for the anticipated problems.
Everyone says they'll take the risk until the unexpected
happens, which usually means lost air time. If you a -e not
willing to risk losing air time, then give more time for the
project.

Never stop planning
Plan as much of the project in advance as possible.

Whatever time is available, put it to good use. Continue to
plan during the execution. The more you and your staff
know about the project and the more contingency
planning is done, the better prepared you are to deal with
the problems that arise. Know where every piece of
equipment goes and where every wire goes. Plan tne
design, the installation, the documentation, the testing and
the move. There is no such thing as too much planning.

Manage your manpower carefully.
Have vendors turnkey as much of the project as you can

afford. Make sure you select vendors who have a track
record for getting the job done in the required amount of
time. Many vendors can do an excellent job, but may not
deliver in the required time frame. If there is money to
turnkey only part of the project, choose the part of the
project that is the most complicated. Then hire local
contract help to execute the remaining part of the project.
Don't expect your staff (if you have one) to devote all their
time to the new construction unless you don't care about
maintaining the existing facility. Their time, and yours, must
be split between the existing studios and the new studios.
The better way is to hire local contract help to concentrate
on the project. If the project is large and you are not up to
the task, or you do not have the time for project manage-
ment, hire someone locally to manage the project. This
may seem to be wasted money, but it is important to have
someone who has a grasp of the big picture and can keep
the project moving.

While we are talking about staff, remember they are
people who have limits, Everyone needs sleep and some
time off. No matter how much the project is pressed for
time, it is vital to have the staff get adequate sleep. If they
are too tired, mistakes get made. Some may be unrecover-
able. If necessary, rotate the shifts so the work gets done

By Margaret Bryant

and the crew gets rest. If it is possible to throw in an
afternoon off, all the better. Don't stretch the staff to their
limits; the cost of the -ime saved may be too high.

Have the people on your team specialize. There is time
later for everyone to learn tne various systems. During the
project, far more is accomplished when one person does
wiring for the studio, another does wiring for the rack room,
another installs equipment and another does final testing.
All answer to you or tne project coordinator, who is
keeping track of how the project is progressing.

Documentation is vital
There may not be time for some things, but documenta-

tion should not one cf them. Don't skimp on documenta-
tion. It is too important to be left out or done in a slipshod
manner. Create a standard by which all wiring will be
done. See that the staff follows this standard. Create a
standard for all numbering and labeling. Last, have a
standard form to keep record of the wire runs and see that
all of the staff use it properly. Do it right the first time. It is
time consuming to go bacx later and do correct docu-
mentation, and more than likely, it will never get done.

Plan the move down to cacti detail
Choreograph the move and plan the order of tasks that

need tc be done. Assign tasks to the various members of
the crew. For example, a move from an old studio to a new
studio might go like this:

 The new wiring and equipment are tested in advance of
the move.
 Prepare a checklist for the move.
 Have someone be responsible for the RF change (if there
is one).
 Have someone remove the old equipment and move it
to the rew location.
 While this is happening, rave someone else double-
check preparations in the new studio.
 The crew that removed the old equipment can reinstall it
in the new studio.
 Have someone start a final check of the studio. The
check should include the phone, clocks, headphones, air
monitors, air lights, levels and all the equipment in the
studio.

The most difficult part of a fast -track construction project
is keeping the existing facility running well. The last thing the
disc jockeys want tc hear IS how the engineers are working
on getting the new studios built and don't have time to fix
the brcken equipment in tne existing studios. Be prepared
and find time to maintain the old studios. If you don't, it is
guaranteed that the air staff will remember the hell they
went through long after the pleasure of the new studio has
worn off. 01
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Producing on-line audio
A new use for audio on the Internet has developed with
the explosive growth of the World Wide Web (WWW). Audio
on the net no longer refers to a file that is available for
someone to download from some remote computer for
some unrelated later use.

On-line audio can now have context, It can be associ-
ated with something else: a graphic image, a complex
concept that benefits from an aural explanation or the
promotion of an audio CD. New uses are being thought of
every day. These new uses bring a different set of produc-
tion challenges.

The use of audio as part of a multiple media experience
is made possible by the basic design of the World Wide
Web and programs called browsers, which are used to
search and display the Web content. There are text -only
browsers and browsers that display different graphics and
sound formats.

The bulk of the graphical browsers in the world are
accessing the Web over 14.4kb/s modems. The audio
formats, production tools and techniques discussed here
are geared to this level of delivery. On a typical 14.4kb/s
modem, experience has shown that data throughput
ranges from 900-1,300 bytes/sec, usually around 1,100 bytes/
sec. (Some phone lines accessing some service providers
may yield other rates.)

Coping with narrow bandwidth
This data pipeline limitation defines much of the audio

used on the WWW today. In order for audio to be at least
minimally convenient on the Web, smaller file size needs to
be maintained.

At the CD level of audio quality, 16 bits are used to
describe the voltage of each audio sample and 44,100
samples are saved every second. This hogs approximately
5MB of storage space for every track -minute of audio
(double for stereo and so on).

The storage "hit" or download time of digital audio is
minimized by the reduction of the number of bits used to
represent the analog voltage of the audio sample, the
reduction of the number of samples taken per second, the
use ofdata compression of some type or all three.

File formats
The most popular formats used in on-line audio fall into

two categories:
1. Files that need to be downloaded first and;
2. Files that will "stream" (play immediately after being
clicked on) through a 14.4kb/s modem connection.

The .au, AIFF and most of the MPEG formats need to be
downloaded first then played using "player" software, such
as SoundMachine and MPEG CD. The audio here varies
widely from the lo-fi .au to the high -quality AIFF and MPEG.
The higher the quality, the larger the memory and transmis-
sion requirements are.

RealAudio is a new format for use on Web pages. It is
designed to allow the audio to "stream" to your desktop
without downloading first. The immediacy provided by ".ra"
files is particularly appealing when using audio on the Web.
The RealAudio player and encoder are available from the
Progressive Networks Web site listed at the end of this article.

Another similar system is Streamworks from Xing Technol-
ogy. Unlike RealAudio, which is currently limited to on -
demand playback, Streamworks can provide real-time,
continuous programming, and it supports high-speed (ISDN)
interconnections. (RealAudio expects to support similar
services soon.)

All of the encoding software for the above formats have
some capability to take audio files that have various "bit
depths" (or resolution levels) and sampling rates, and
convert them to some target format. You might take a .wav
file that was recorded with 16 bits and sampled at 22,050
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samples per second, and using a single application,
convert it to a .au (pronounced "dot -a -u") file, which is 8
bits at 8,000 samples per second using plow compression
(European telephony standard).

Many trade-offs are made in these conversions. The
sample rate and bit depth can be converted by the
encoding software or as part of the production process
prior to encoding. I prefer to do the conversions before
encoding, using higher -quality filtering and conversion
utilities than those found in the all -in -one encode programs.
In this way, the dynamics and character of each audio
production can be considered separately. The encoder
only needs to do the data compression.

To achieve the best sample rate conversion, high -quality
pre -filtering should be used (done in the digital domain if
possible) to minimize any aliasing arising from out -of -band
(higher than the Nyquist frequency) audio energy. This
filtering will tailor the bandwidth to fit the target sample
rate. That is, the highest frequency in the audio file should
be one-half the final sampling frequency. If your final
product will use an 8k sample rate, then the audio should
cut off at 4kHz.

Although it is a good idea to keep full -frequency originals
of your raw audio, this bandlimiting should be done early in
the production so that your editing and mixing decisions
are based on the sound of the final product.

Now, what about those bits? Many think that if their end
product is going to be 8 bits, it might as well be recorded at
8 bits in the first place. This assumption probably contributes
the most to poor -quality on-line sound. The bit conversion
should be the last step in the production.

Production tips
All manipulations of the audio in the digital domain

(editing, level changes, equalization, mixing, etc.) produce
changes in the audio, which require more bits to describe
than were used in the original file. The extra bits, which high-

quality production software adds during processing, are
later taken away in order to restore the file format.

The errors in the reconstruction process manifest them-
selves as noise and are additive throughout a production. It
is for this reason that the resolution of the audio in bits
should be kept as high as possible (usually 16 bit) during
production processing and converted to 8 bit only after all
production is completed.

Another thing to keep in mind about 8 -bit audio is that
low-level sounds, which are easily represented in 16 bits,
often cut completely off in an 8 -bit word, causing the signal
to drop to zero. In other portions of a file, where the audio is
low, but not low enough to cut to silence, the shortage of
available bits causes the sound to jump up and down
between voltage steps, which are much wider than the
actual variation in the original audio.

These distortions cannot be eliminated, but they can be
minimized by retaining the highest possible audio level
through the conversion from 16 bit to 8 bit. One well-known
application for bit -depth conversion (or normalization) is L I
from Waves (also available in the Waveconvert package).
It includes a look -ahead limiter to maximize the signal level
during conversion and noise shaping to minimize apparent
noise.

Further information on audio formats can be found on
the World Wide Web at http://www.cis.ohio-state.edu/
hypertext/faq/usenet/audio-fmts/top.html. Progressive
Networks information is located at http://
www.realaudio.com/. Xing Technologies is at http://
www.xingtech.com. Production tools for Macintosh can be
found on the DAW-Mac Homepage at http://
www.bakalite.com/Daw-Mac.html. 01

Dave Harris is president of Harris Consulting, Woodacre, CA.
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Continued from page 29

broadcast furniture designer/builders
are familiar with the problems of de-
signing for current analog and future
digital. They can be a valuable resource.
Furniture constructed for multimedia
use can also provide some good ideas.
While large audio consoles aren't usu-
ally in the furniture, there may be some
ideas regarding keyboard and monitor
placement that might be worth using.
Again, the furniture/equipment layout
needs to be easy to operate and equip-
ment needs to be arranged in a logical
fashion. It is likely the digital replace-
ments can do more than their analog
predecessors. Keep this in mind during
the design phase. Pay attention to reach
distances, sight lines and counter space.

originals, it is time to explore locations.
Take the criteria listed previously and
select multiple possible locations. Dur-
ing the selection process, get input from
the disc jockeys. They will give insight to
problems encountered by the user. This
may also be the time to alter the original
analog design to better fit the changes
for the digital future. Don't be afraid to
experiment with the design. The final
product may be a compromise between
the optimum analog studio and opti-
mum digital studio, but a workable com-
promise is more cost-effective than start-
ing all over with a digital studio.

Other issues
Some other items to consider in the

design of the production room might be
wiring and lighting. If wiring changes can

One of 13 broadcast studios in the new ABC Radio Network's headquarters in Dallas.
Each studio occupies about 225 square feet, and includes a variety of digital and
analog equipment. Flexible planning also allows easy future updates.

Jocks will still need to see clocks, timers,
other jocks and copy. They need some
elbow room, and the space needs to feel
comfortable.

Armed with all this information, it is
now time to put pencil to paper and do
a rough sketch of the furniture. Start out
with a drawing of how the studio will
look in its analog form. Pay attention to
all the ergonomic considerations. Refer
to the earlier description of the function
of the items in the room. Make sure the
analog design meets as many of the
functional requirements as possible.
Then mark all the devices that are likely
candidates for digital replacement. De-
cide what form the replacements are
likely to take. If they will occupy the
same location as their analog counter-
parts, you are home free. If the replace-
ment involves devices larger than the

be done easily, it may be better to wait
and see what the future needs might be.
Otherwise, at least a LAN cable or two
should be nun for future use. It is likely
that the venture into the digital world
might not only involve the production
room, but the on -air studio as well. The
two studios will need to be digitally
interconnected. Also, remember that
commercials are a likely candidate for
digital storage and a LAN connection
to the traffic department might also be
in order.

With regard to lighting, flexibility is
the key. In the digital studio, it is likely
that CRT monitors will be in use. Glare
can be difficult to control unless you
have some flexibility in the lighting.
Track lighting may be the easiest to
install. Putting the lights on a dimmer or
several dimmers gives even more con -

Future -proof
production studios

trod. Also. pay attention to any outside
windows that might contribute to glare
on the monitor screen.

Don't forget the role of vendors in the
planning process. Most of the broadcast
equipment vendors can supply valuable
information about the equipment being
considered for the studio. Perhaps they
even know manufacturer's plans for fu-
ture products. On the other hand, some-
times the broadcaster must educate the
vendor. For example, the decision is
made to go with a local cabinet maker
rather than one of the large broadcast
furniture builders. The local vendor will
need to be educated on the need for
attention to the interior spaces of the
furniture. There are now new and differ-
ent concerns regarding wire chases, rout-
ing of power cables, ventilation and
noise control. If the overbridge is to be
removed at a future date, the cabinet
maker needs to design in easy removal.
\\ ,rk with vendors to get the most out of
the planning process.

The human factor
The most important issue in changing

over to digital is how easily the staff is
going to adapt. Some jocks feel more
comfortable with redundant systems that
are analog. Some won't even touch digi-
tal devices, while others can't wait to use
the new "toys." Because it is likely that
commercial spots are candidates for
digital storage, the jock has to be com-
fortable with the technology and the
systems involved. If severe mistakes are
made, it could result in lost revenue.
The transition time should be planned.
Ease in the new deices. In appropriate
areas, plan to have analog and digital
side by side, so the old system can be
phased out and the new one phased in.
The transition becomes more compli-
cated but consideration is given to hu-
man nature's reluctance to change.

They know more about their job than
you do and their input is needed. And
when it is time for the change, train
them in the use of the new equipment
The more the staff is trained, the more
comfortable they are and the more
time engineering can spend on other
projects.

Margaret Bryant is the director of engi-
neering and technical operations at ABC
Radio Networks, Dallas.

For more information
on production studio

equipment, circle (100)
on Reply Card.
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Feature:

Get ready for
dial -up digital

audio.

By Theodric Young

Using ISDN
for remotes

As ISDN becomes widely- av ailable, broadcasters have begun to use
it in earnest. With appropriate equipment, ISDN allows near CD -

quality audio backhaul at affordable rates. Soon, there will be no
excuse for noisy, bandlimited remotes or news feeds.

Over the past few years,
more broadcasters
have been using

switched digital telecommu-
nications to get their audio
from one place to another.
Switched digital services have
largely replaced satellite com-
munications as a more eco-
nomical method of point-to-
point transmission of high -
quality audio. For about the
price of a phone call, you can
send broadcast -quality audio
back from the field.

Unlike satellite feeds, these
connections are inherently
bidirectional - you can send
and receive audio at equally
high fidelity on a single
switched -digital circuit. This
allows high -quality monitor-
ing and program back -feed-
ing at remotes, along with flex-
ible audio transmissions be-
tween stations and networks.
Bridges offered by telephone
companies can allow point-
to-multipoint distribution.

Switched -56
The first type of switched

digital service available in the
United States was Switched-
56.This line provides a single,
full -duplex, synchronous data
channel between two locations
on a dial -up basis that oper-
ates at a data rate of 56,000
bits per second (56kb/s). The
two different types of Switched -
56 lines include 2 -wire and 4 -
wire. The type available to you
will depend upon the type of
central office switching equip-
ment that is used by your
local phone company.

A Switched -56 line will not

work with a standard analog
telephone. You need a special
piece of terminal equipment
at the end of the line. This
equipment is known as a
CSU/DSU (channel service
unit/data service unit). The
CSU/DSU handles the dial-
ing and call setup on the
Switched -56 line, and trans-
lates the data between the telco
network's alternate mark in-
ttrted (AMI) transmission for-
mat and a standard hardware
interface format, such as V.35
or RS -232.

ISDN
The successor to Switched -

56 is the Integrated Senices
Digital Network (ISDN),which
is intended to become the
standard universal phone ser-
vice of the future. ISDN is
based on a set of standards
and recommendations from
the International Telephone
and Telegraph Consultative
Committee (CCITT) for send-
ing voice and data over a single
digital telephone network. Al-
though ISDN has been avail-
able in Europe and Japan for
some time, it has only be-
come widely available in the
United States in the past few
years. If it is available in your
area, ISDN is preferable to
Switched -56. An ISDN line
usually costs less than a
Switched -56 line and can pro-
vide more than twice the digi-
tal bandwidth.

Like Switched -56. an ISDN
line has to be installed by your
phone company, and in most
cases, it cannot be routed
through a PBX. These lines

use standard, unshielded
twisted pairs (UTP) of copper
telephone wires, however, so
you probably won't need to
have new wires run to or
through your building to carry
the service.

The standard implemen-
tation of ISDN is the Basic
Rate Interface (BRI) line.
BRI includes two full -duplex,
synchronous 64kb/s bearer
signals (B channels) plus a
16kb/s data signal (D chan-
nel) that is used for call signal-
ing and for sending X.25
packet data. This configura-
tion is often referred to as a
2B+D circuit.

Just as in Switched -56, you
need a special piece of termi-
nal equipment to connect to
the ISDN line. This is called a
terminal adapter (TA). It con-
verts a standard data interface
into the two -binary, one qua-
teman (2B1Q) format used
by the ISDN network. The
single, twisted -pair ISDN line
that shows up on your door-
step is known as a U -interface.
You will need a device called
an NT -1 to change this U -
interface into a 4 -wire S/7
interface. ManyTAs now come
with a built-in NT -1, eliminat-
ing the need for this extra
piece of equipment.

Some TAs allow you to
make two simultaneous data
calls to different locations on
each of the B channels, at
either 56 or 64kb/s. Some
also allow you to use inverse
multiplexing (IMUX) to com-
bine both B channels into a
single 128kb/s datastream
(more on this later).
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Audio codecs
The ISDN (or Switched -56) line is

nothing more than a data transmission
path. To use this channel for sending
audio, you must turn your analog audio
signal into a digital bitstream. A device
that encodes and decodes audio into
data is called a codec (short for coder/
decoder). A codec is inserted between
conventional audio equipment and the
terminal equipment for the switched digi-
tal network, as shown in Figure 1.

There are many different protocols for
encoding digital audio. For example, the
stereo audio on a CD uses linear I6 -bit
PCM encoding with a 44.1kHz sample
rate, which produces data at a rate of
about 1,4001(b/s. This is much more
data than can be carried by a switched
digital circuit. By using a specialized bit -
rate reduction (or "data -compression")
algorithm, however, this data can be con-
verted by the codec into a lower bit rate,
allowing it to be transmitted over avail-
able switched digital channels while re-
taining reasonable fidelity.

The most widely used method of send-
ing audio over switched digital telecom-
munication lines is a CCITT protocol
known as G.722. This technique uses
statistical models of human speech to
digitally compress a 7.5kHz monaural
audio signal down to 56 or 64kb/s. The
result, although a tremendous improve-
ment over analog phone lines, is still a far
cry from CD -quality audio. The fact that
this form of digital audio can be sent over
Switched -56 lines has made G.722
codecs common in radio stations. (One
manufacturer has developed a propri-
etary 15kHz mono variant of G.722
called Turbo G.722, which operates at
112 or 128kb/s.)

Perceptual coding
In the quest for higher -quality digital

audio at lower bit rates, a number of
digital compression algorithms have been
developed that rely on perceptual coding
techniques. Most of these algorithms
make use of the psychoacoustic phe-
nomenon known as masking to repre-
sent audio with fewer bits.

Using a perceptual coding algorithm,
extremely high compression ratios are
achievable, allowing high -quality audio
to be transmitted or stored at low bit
rates. As the bit rate gets lower, however,
more audio information has to be dis-
carded. Eventually, some noticeable deg-
radation of the audio will occur. Tradi-
tional methods for testing audio equip-
ment are meaningless with this new tech-
nology, however. The only proven way to
evaluate the quality of these coding algo-
rithms is to conduct extensive subjective
listening tests on a variety of different
audio sources.

The Motion Picture Expert Group
(MPEG), under the direction of the Inter-
national Standards Organization (ISO),

MANIIPECTURER MODEL

Audio Processiig
Technology (APT)

Comrex Corporation

DRT128

DSM100

OXP.1 (xmit),
DXR.1 (rcv)

Nexus

DX100

DX200

Dolby Labs

I ntraplex

MPR Teltech

MUSICAM USA
(formerly CCS
Audio Products)

RE America

Telos Systems

DP523, DP524

Series 4400

LII Blue

Capella

CDO PRIMA
series

CDO 2000,

2001

ALGORITHMS
SUPPORTED

apt -X100

apt -X100

Turbo G 722

DATA RATEOMPIIIIIIIII' INTERN
SUPPORTED IMUX TA

6 to 128 Yes Yes

56 to 384 Yes No

56 to 128 No No

Turbo G.722 56 to 128 Yes Yes

apt -X100 56 to 256 Yes No

ISO/MPEG Layer 2,
Turbo G.722

Dolby AC -2,

Dolby AC -3

ISO/MPEG Layer 2,
G.722

ISO/MPEG Layer 2

ISO/MPEG Layer 2

ISO/MPEG Layer 2,
G.722

ISO/MPEG Layer 2

56 to 384 Yes No

56 to 384 No No

56 to 128 Yes Yes

64 to 384 Yes No

56 to 384 No No

56 to 384 Yes Yes

56 to 384 No No

CD01000 ISO/MPEG Layer 2, 56, 64 No No

G.722

Micro series

RE660 (xmit).

RE661 (rcv)

RE662 (xmit),
RE663 (rcv)

Zephyr

G.722

ISO/MPEG Layer 2.

G.722

ISO/MPEG Layer 2.

G.722

ISO/MPEG Layer 2,
ISO/MPEG Layer 3.

G 722.

56, 64 No No

56 to 384 Yes No

56 to 384 Yes Yes

56 to 128 Yes Yes

Table 1. Audio codecs available today, with a few of their basic parameters.

has conducted listening tests on a num-
ber of different perceptual coding algo-
rithms in recent years, and eventually
adopted a set of digital audio compres-
sion standards. MPEG recommended
three different compression algorithms,
known as Layer 1, Layer 2 and layer 3.
In ascending order, each layer is more

complex than the previous one and is
designed to sound better at decreasing
bit rases. For example., Layer 2 was opti-
mized for 128kb/s per audio channel,
while Layer 3 was targeted to still sound
good at 64kb/s.

Technically, the MPEG standard only
defines the decoding algorithm, which

(a)
64kb/s

ISDN
NETWORK

CODEC

(w/IMUX)

ISDN
TERMINAL
ADAPTER

411-11. NT -1AUDIO

I/O
64kb/a

AUDIO 1281dels ISDN 411-11. NT -1 ISDN
(b) TERMINAL

ADAPTER NETWORKor higherI/OCODEC
(w/IMUX)

SIGNAL Analog,
AES/EBU orFORMAT: SIPDIF

V.35, X.21,
RS -422, -449
or EIA-630

Figure 1. Basic block diagram of inverse-mutiplexed audio data transmission via ISDN,
showing various signal formats employed. In (a), IMUX is handled by codec at both
ends of the circuit, using any IMUX protocol that both codecs share. In (b), a higher -
speed data signal is sent to the TA, which applies the standard BONDING protocol.
Some TAs do not offer IMUXing while others can apply it to six or more B channels. Some
codecs include a TA (and in some cases, an NT -1) internally.
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Using ISDN
for remotes

should be identical in every decoder. The
real magic of these algorithms lies in the
enaxler, and how well they work de-
pends upon how the available bits arc
allocated. Refinements to the encod-
ing algorithm are being made all the
time, and some manufacturers claim
that their encoding sounds much bet-
ter tha it other systems. A few codecs are
equipped with a method of upgrading
the internal software to take advantage

of new refinements in coding algorithms.

Choosing a codec
Several things need to be considered

when choosing from the many audio
coders available. (See Table 1.) For ex-
ample, some systems house their en-
coder and decoder in separate units,
while others combine both units in one
chassis. Some are more sealable than
others, meaning that they can be oper-
ated over a wider range of bit rates. Some
can operate in several different modes
(mono, stereo, dual mono, joint stereo),
while others are more limited. (Dual
mono operation allows two independent

4

Tweedle Dee. Tweedle Dumb.

MaNer Vio.p. Raw
1!111

Direct replacement LED lamps add value 4 ways.
You wouldn't use a vacuum tube if a

transistor was available, so why go on
using incandescent bulbs now that
LEDTRONICS offers direct replacement
LED lamps?

LEDs last up to 20 times longer so
they slash maintenance costs and down
time.

LEDs help other components last
longer by generating almost no heat
and thus reducing ambient temperatures.

LEDs consume up to 90% less

energy so they reduce utility costs and
batteries last longer.

LEDs can tolerate more shock
and vibration so they are ideal for
severe duty applications.

For more information on our direct
replacement LEDs, call us at (310) 534-
1505 or FAX us at (310) 534-1424.

L EDTHOMCS
More Choices, More Light.

Circle (16) on Reply Card
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mono audio channels to be coded simul-
taneously without crosstalk; joint stereo
ocploits the commonality between chan-
nels of a stereo signal for additional
compression.) All codecs require some
processing time to apply their data com-
pression, but some introduce longer
throughput delay than others. (Long -de-
lay codecs may require alternate moni-
toring schemes for live announcers.)

A growing number of codecs can oper-
ate at higher bit rates than 128kb/s. For
ISDN application, this implies the use of
additional IMUXing across multiple BRI
circuits. Hardware is available from au-
dio mice manufacturers for IMUXing
up to three BRI circuits (i.e., up to six B
channels), allowing high -quality transmis-
sions up to 384kb/s. In most cases, the
BONDINGprotocol is used for IMUXing.
It can be applied either in the TA, the
codec or a separate IMUXing box. (Sec
Figure 1.) The term BONDING has be-
come somewhat synonymous with in-
verse multiplexing, but it is actually an
acronym for a specific IMUX algorithm.
The acronym is derived from Bandwidth
ON Demand 1Nteroperability Group. If
IMUXing is applied in the codec, a pro-
prietary algorithm may be used.

BONDING is called a "set -and -pray"
algorithm, meaning that it establishes its
synchronization across multiple B chan-
nels only when the call is initially set up.
If anything changes during the transmis-
sion (e.g., a line drops or synchronization
is lost), no recovery is possible without
starting over. CCITT has developed a new
IMUX protocol known as J.52, which
would allow dynamic monitoring of the
inverse multiplexing process. To do so,
.1.52 takes up a small amount of the ISDN
bandwidth throughout the transmission
(unlike BONDING, which is inactive af-
ter call initialization).Given smart enough
hardware, J.52 would allow a codec to
adjust its output data rate - and a TA to
redial and resynchronize - in the event of
a line -loss during an IMUXed transmis-
sion. But the complodty ofJ.52 and the
acceptablefierli >nuance of BONDIN ; has
kept manufacturers from quickly imple-
menting the new standard, leasing BOND-
ING as the de facto IMUX standard.

Some coders include built-in ISDN
terminal adapters, either with or without
NT -1 interfaces. Memory on some such
cakes can be used to store call setup
information. Several codecs offer ancil-
lary data transmission of up to 9.6kb/s,
and/or control inputs and closures, us-
ing their compression algorithms' auxil-
iary packet -data capacity. A kw systems
provide AES/EBU or S/PDIF digital
audio VO, as well. Other options include
Windows software for external PC con-
trol of calms, on -board diagnostics and
other display features, and variable audio
sampling rates. (For voice or other re -
ducal -bandwidth applications, a lower
initial sampling rate like 16 or 24kHz
requires less data compression to pm-



duce a sufficiently low output bit -rate.)
The configuration you choose from all of these options will

depend upon your particular application(s). You may also want
to make sure that your mice has the same data interface (V.35,
RS -449, X.21, etc.) as your TA or CSU/DSU, although data
interface converters arc available.

Problems with ISDN
Deployment of ISDN is not yet complete, and in many rural

areas the service will not be available for some time. Most areas
should have ISDN access by the end of 1996, however, at
prices comparable to standard telephone service. But having
ISDN service and hardware installed doesn't mean that using
it for audio backhaul will be easy. Numerous compatibility
issues must be sorted out before your ISDN audio transmis-
sion is truly "plug and play."

First, your terminal adapter must be properly configured to
your telephone company's specific flavor of ISDN. (Four
variations of ISDN service can be encountered in the United
States alone.) This should be sorted out when your service is
established and your line is issued its service profile identifier
(SPID), which includes the line's dial -up numbers. Next, your
codec must be compatible with the codec in use at the other
end. Even when the same algorithm is employed, variations
between manufacturers or models can create incompatibili-
ties. Finally, if IM1'Xing is used, these compatibility problems
can be compounded.

Long-distance remotes can be particularly appealing with
ISDN because of the relatively low cost of service, but dealing
with two different phone companies and a long-distance carrier
complicates matters. For this reason, a number of service
bureaus offer "packaging" of long -haul ISDN links. These
businesses work with radio stations to determine their needs
for a remote link, then deal with the various telcos to imple-
ment the service. The station pays no fee for the packaging
because the service bureaus take a commission on the sale
from the telcos they work with (similar to travel agents). Some
service bureaus also can provide terminal equipment and
(-octets on a rental or lease basis.

Multiple codings
While the digital audio data compression used in ISDN

transmission is a tremendously enabling technology, it also has
a dark side. As digital audio compression technology pervades
the broadcast industry, broadcasters need to be aware of the
effects of multiple generations of coding on audio programming.

Because the perceptual axling algorithms attempt to use as
few bits as possible to represent an audio signal, a fair amount
of quantizing noise is added in the encoding process. In general,
the algorithms are clever about where they add this noise, trying
to add it only in places where you cannot hear it because it is
masked by adjacent louder frequencies. But running this audio
through the same encoding and decoding process over and over
will add more and more noise and artifacts to the original audio.
Eventually, perhaps after five or six iterations, this noise will
exteril the masking threshold and become audible.

For this reason, it may be wise to avoid digital compression
systems unless absolutely necessary. In addition, using more
bits for coding audio (i.e., applying a lower data -compression
ratio) will introduce less noise, so it is advantageous to use
higher bit rates whenever possible. In most cases, less compres-
sion also means less throughput delay.

Used sensibly, ISDN and digital audio codecs can provide
broadcasters with powerful, flexible and cost-effective ways to
transport audio signals, either across the street or around the
planet. iJa

Theodric Young is satellite systems engineer for Monitor Radio,
Boston and chief engineer at WMBR-FM, Cambridge, MA.

iFor more information on digital audio codecs, circle
(101) on Reply Card. See also "Audio Coders &

Decoders," p.49 of the BE Buyers Guide.
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Field Report:

Denon
DN-995R
MiniDisc

recorder

By Christopher H. Scherer

Features
at a glance:
 Small size (three across in

a rack)

 Long record times

 Non-proprietary media
format

 Versatile connection
options

 Parallel remote control
 Tally and cue indications

 Internal and external clock
synchronization

 Easy -to -use controls

 PC control in Windows

Christopher H. Scherer, CBRE, is
chief engineer at WMMS-FM,
Cleveland.

It is understood that digital audio has
changed our lives. Many types of media
are available now that take advantage of

the benefits, some of them proprietary and
some of them becoming universal. Imagine
the ease of DAT tape, with the random
access of compact discs, and you imagine
MiniDisc.

The MiniDisc uses magneto -optical re-
cording for a robust, recordable and re-
usable storage system. Using the Adaptive
Transform Acoustic Coding (ATRAC) data -
reduction scheme, up to 74 minutes can be
recorded onto a single disc. The Denon DN-
995R is a MiniDisc recorder, built to act
and function like a cart machine. With the
familiar layout Denon uses on its CD play-
ers, jumping in and using the DN-995R
should be simple.

The controls
The basic controls are well -marked and

easy to use. The PLAY/PAUSE and STDBY/
CUE (standby) are lit but-
tons that can easily be seen.
As the name implies, PLAY/
PAUSE is a toggle function.
The STDBY/CUE is used to
cue to the last PAUSE point
or the new track selected.
Track selection is done with
the rotary SELECT knob.
The PLAY MODE selector
is behind the select knob,
allowing for single track or
continuous play. The RECord
switch lens is red, and when
pushed, glows brightly so
there is no mistake that you
are recording.

The SEARCH buttons al-
low frame -by -frame cuing of
a selection. Time elapsed
and remaining is toggled using the DISPlay
button, and it is possible to listen to the end
of a track using the END MONitor button.
The length of the end monitor is adjustable
in the machine setup. These last buttons
also have secondary functions when labeling
individual tracks. The MODE button is used
to access the editing functions, such as track
or disc labeling, and moving, combining or
splitting of tracks.

The large EJECT button is to the right of
the disc slot. This is a mechanical eject, and
it will be interesting to see the long-term
wear of the mechanism; it does feel sturdy
when the machine is new. Also, it is possible
to lock -out eject during playback or record-
ing to prevent accidental use.

The fluorescent display shows quite a bit
of information. The 24 -segment peak -level
meter is enough to give you a good indica-
tion of the audio level. There is also a 13 -
character matrix display for time and track
label information. The 3 -digit track number
indication could be larger, especially for an
on -air application.

Other indications are: Eject Lock, TOC
(table of contents), EDIT, CUE, REM (to

show elapsed or remaining time indica-
tion), VARI and DIGITAL IN.

The controls' positions are similar to
other Denon products, giving them a famil-
iar feel. The PLAY/PAUSE and STDBY/
CUE buttons are bright enough to easily be
seen and recognized, and because they have
chip LEDs instead of lamps, the lamps will
not need frequent replacement.

The ins and outs
The rear panel is filled with connectors.

Analog audio in and out is through XLR
connectors, as are the AES/EBU connec-
tions. Next to the analog XLRs are the level
set trim pots. There is a 9 -pin D -sub for
RS -232C or RS -422A (switchable) connec-
tion, and a 25 -pin D -sub for parallel remote
connection. Two BNC connectors for exter-
nal synchronization are internally switch -
able for high or low impedance. There is
also a headphone jack ('/4 -inch TRS), but
without a level control, it is probably better

suited for an unbalanced
audio out.

Denon also provides the
ACD-19 software package
to interface a PC running
Windows to control the ma-
chine functions. This makes
the task of labeling tracks
less tedious than when you
use the front -panel controls.

Some features on the DN-
995R really are special. You
can access a menu of op-
tions by pressing the MODE
and STDBY/CUE buttons
simultaneously. This menu
has all the operational set-
tings, such as SCMS en-
able/disable, eject lock dur-
ing playback/recording, cue

detect level and so on. There are actually 29
options you can change, and the 30th entry
is the software version number.

The selection of analog or digital inputs is
in this menu, and it is an option I would
prefer to see elsewhere, because it is some-
thing that could possibly be changed fre-
quently. However, as the first option choice
in the menu, it is easy to locate.

One option I found particularly useful
tells the machine what to do after playing a
track in the SINGLE play mode. You are
given three choices: Stop, Recue or Next. The
options all have ideal applications in the air
studio, production studio and for live pro-
duction (news or theater) accordingly.

Stop is similar to replay lock -out. When a
track finishes, the machine will not play
again until a track is manually selected.
Recue does just that, it recues the same
track again for play and is perfect for mul-
tiple takes with the same music bed. The
NEXT option cues the player to the next
track in sequence. If the machine was being
used for news actualities, the entire actual-
ity list could be kept on one MiniDisc, and
automatically recue to the next cut, like a

The Denon
DN-99511 is a

MiniDisc
recorder, built

to act and
function like a
cart machine.
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cart. Most of the other options deal
with less -frequently modified settings,
but allow the machine to be custom-
ized to suit almost any need.

Another function of the MODE but-
ton is placing CUE points within a
track. Cue points could be used for
simply marking specific
points for alter recall or for
triggering external events
becausethe machine will pro-
vide an open collector or dry
closure output. (The dry clo-
sure is determined by the
tally preset in the software.)
This can be used like a cart's
secondary tone or the In-
dex 3 on broadcast CDs for
cuing or sequencing.

Editing
Although some basic edit-

ing can be performed on the
DN-995R, don't throw out
your splicing block and ra-
zor blade just yet. The sim-
plest edit function involves
simply moving tracks. The
machine automatically re-
numbers a disc after moving
tracks, so track selection
progresses numerically.

plays the last three seconds of audio
so you can hear the edit point. The only
problem I discovered was while trying
to combine two non -adjacent tracks
when the first one was less than 10
seconds long. The machine can
seamlessly play two non -adjacent

`EN314 DN-995R.

The Windows interface certainly adds
to the function of the machine, and
with two DN-995Rs interfaced to the
same computer, you can copy tracks
from one to the other, supplementing
the editing capabilities. To copy, you
simply select what tracks you want to

copy, which places them in
a copy window. You can then
change the order in which
they will be copied to the
target disc. When the ex-
ecute command is given,
the audio is passed between
decks at real time via the
AES/EBU connection, while
the track information is
passed via the RS-232/RS-
422 port. You can also ac-
cess all the options that are
available on the front panel
in the Windows software,
with the advantage being that
you can see all of them at
once. The ACD-19 software
can communicate with serial
ports 1 through 4 on a PC.

Finally, the operating
manual appears as though

The Denon DN-995R MiniDisc cart recorder.

The actual track is not
moved physically on the disc, but the
User Table of Contents (UTOC) infor-
mation is modified to reflect the change.

You can split an individual track into
two tracks using the DIVIDE function.
A single track is divided, and the two
new tracks are given the name of the
originating track I would have pre-
ferred that it give one of them a modi-
fied name for keeping things straight.

Using the COMBINE function al-
lows you to create a single track from
two adjacent tracks giving the new track
the name of the first one. You can also
erase individual tracks or a complete
disc.

Using these functions, it would be
possible to edit a complete track by
dividing it into several sections, then
moving the wanted sections together in
the proper order and moving the un-
wanted sections out of the way. You
could then combine the wanted pieces
back into a single track, and erase the
tracks that are unwanted. I tried this
using voice tracks for a spot and from a
news actuality, and although tedious, it
can be done. You can even preview a
Combine function by listening to the
tracks in the continuous playback
mode. By playing the first track, and
then letting it play into or cuing up the
second track, you can hear how the
final edit will sound.

Editing music was a bit more diff-
cult, but not impossible. As you are
shifting a divide point, the DN-995R

tracks, and does so by relocating the
pickup to the second track during the
last 10 seconds of playing the first
track If it must play four seconds from
one disc location and then continue
from another location, it does not have
enough time to complete its operation.
When you try to combine tracks that
are not adjacent physically, the display
gives the error message "Can't com-
bine."

Looking through
the window

1)N -995R comes with software
that allows you to control it through
Windows 3.1. The deck's 9 -pin D -sub
allows connection to an unused COM
port on a PC. The Window's control
panel gives you access to any of the
machine functions, with point -and -click
buttons for accessing the editing and
setup functions, and the interface is
clean and straightforward. There is a
slight delay when a command is given
(Play, Cue), that is barely noticeable.

The real advantage of PC control
appears when labeling and re -labeling
tracks or discs. Because you have a full
ASCII keyboard, you can easily enter or
change text, instead of turning a select
knob. Also, track selection is somewhat
simplified since the screen can show
you 10 tracks at one time. Simply click
on the desired track, then click STBY/
CUE. The screen also shows you the
full track title.

it was originally written in a
language other than English,
and then translated by some-
one who does not speak En-

glish as a native language. Although the
meanings can be understood, some-
times the sentence structure is confus-
ing. Perhaps Denon could retranslate
the manual.

The MiniDisc format has shown some
acceptance in the audio industry. Its
small size and large (data -reduced) stor-

One useful option
tells the machine
what to do after

playing a track in the
S:NGLE play mode.

age capacity will be attractive for the
space -conscious. The DN-995R is de-
signed to act like a cart machine, giving
it a familiar look and feel, but the long
recording time and physical small me-
dia size do not make it a direct replace-
ment. Some people would naturally be
concerned with the data reduction.

The long record time makes it good
for longer program playback such as
interviews. If MiniDisc is a format you
are interested in trying, you should
consider the Denon DN-995R.
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DAR laboratory testing
finished

Digital Audio Radio (DAR) has com-
pleted laboratory testing at the National
Aeronautics and Space Administration's
(NASA) Lewis Research Center in
Cleveland.

Tested under the sponsorship of the
EIA DAR Subcommittee and the Na-
tional Radio Systems Committee's
(NRSC) Digital Audio Broadcast Sub-
committee, collective results were re-
viewed by proponents and Subcommit-
tee members in August. Further evalua-
tions will take place during the Subcom-
mittees' meetings through the fall.

However, USA Digital, AT&T and the
VOA have filed protests with EIA over
testing procedures used for IBOC (in -
band on -channel) testing. They say that
the equipment used to simulate
multipath interference was adjusted in-
correctly, resulting in poor IBOC per-
formance in multipath rejection tests.
Each system will be field tested in sev-
eral San Francisco stations over the next
few months.

RFI interference may become
private responsibility

The FCC is investigating the idea of
privatizing the handling and resolving of
RFI interference problems.

Following in the footsteps of Canada
and Great Britain, who already have
privatized RFI handling, the Tampa
Office of the FCC's Compliance and
Information Bureau (CIB) is undertak-
ing a pilot project to determine the
feasibility of such a program in the
United States.

In July, a meeting was held to begin
exploring the possibility of privatization.
Moderator Ralph Barlow, FCC engineer -
in -chief, said that RFI represents a prob-
lem to the public that is large enough
that the FCC can't handle it alone. Barlow
believes that putting the responsibility in
the hands of the private sector will create
an opportunity for stations to provide a
service and will promote job growth.

Barlow cited the new RFI standards
of the telephone industry saying, "You
may wish to establish liaison with power
companies. Cable companies may wish
to contract with you to resolve interfer-
ence complaints for them. Telephone
companies may refer customers to
you."

Barlow asked attendees for proposals
on the best way to put a program in
place that would allow for the privatized
resolution of RFI interference to home
electronic equipment.

R and R Hall of Fame opens with large radio presence

Labor Day %%cekend in Cleveland
saw the long-awaited opening of the
Rock and Roll Hall of Fame and
Museum. This event attracted radii
and IV coverage from 15 countries
and more than 10,000 visitors for
the monumental ribbon -cutting cer-
emony.

The opening was the culminatioa
of more than 10 years of planning
and $92 million. The local Society
of Broadcast Engineers (Chapter 7(1,
northeast Ohio) extended assistance
to the event and Ameritech installed
about 600 telephone lines, both

media com-
mand center had a temporary 10C -
line PBX installed and GTE Mobilnet
installed a temporary cell -site on 3
crane for additional coverage.

One of the more visible additions
was "Radio Row" at the north end of
East 9th Street. Tents were erected to
house 43 radio stations and net-
works to cover the weekend. Of the

32 out-of-town visitors, about 20
used ISDN for audio transmission
and backhaul. The SBE helped by
arranging Ameritech assistance, and
in one case, loaned a station com-
plete emergency broadcast setup.
Ameritech installed 20 ISDN and
70 POTS lines for Radio Row.

The Rock Hall also includes a per-
manent radio studio on the 5th floor
sponsored by Radio Shack This stu-
dio houses a Wheatstone A-300 con-
sole, three Denon 961 CD players,
two Tascam reel -to -reels, a Telos di-
rect telephone interface with Delta

face, two Technics turntables and
Electro-Voice RE -20 microphones.

The first station to operate from
the newly built studio was Cleveland's
WM MS -FM.

Information and photo provided by
Christopher H. Scherer, CBRE, chief en-
gineer at WMMS-FM, Cleveland.

Revised EBS test script allows for
30 -second test

The FCC has adopted a revised test
script for EBS testing. When used with
the new 8 -second EBS alerting tone.
broadcasters will be able to perform a
weekly test in 30 seconds using the
following steps:

 Discontinue normal programming.
 Broadcast this statement: "The fol-

lowing is a test of the Emergency Broad-
cast System."

 Transmit the attenuation signal for
eight seconds as specified in Section
11.32 of the EAS rules.

 Broadcast this statement: "This sta-
tion is testing its Emergency Broadcast
System equipment. The EBS will soon
be replaced with the Emergency Alert
System. The EAS will provide timely
emergency warnings. This station serves
the (insert EBS/EAS local area name)

area. This concludes this Emergence
Broadcast System test."

 Resume regular programming.
Broadcasters still need to make sure

that all EBS tests from their own sta-
tions or stations that they monitor are
recorded in the official station log.

Expanded AM -band proposal
gets its figures checked

Engineering calculations for deciding
who will receive frequency allocations
for the expanded AM band (1605-
1705kHz) are being rechecked by the
FCC's AM engineers.

The allocation plan had already been
sent to the commissioners by the AM
Branch, and the current checks have
sent it back to the staff level. Future
proposals by the AM Branch will deter-
mine if the plan may have to be com-
pletely recalculated. 8
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BUSINESS
MPR Teltech Ltd., Vancouver, BC,

has been chosen as the supplier of
MPEG audio encoders for Ottawa -based
International Datacasting's Audio/Data
Satellite Broadcast Systems.

The Telos Systems' live remote sys-
tem, Zephyr, was demonstrated during
the grand opening of the Rock and Roll
Hall of Fame and Museum. Several
broadcasters and syndicators used the
Zephyr including: WCBS, New York;
WXTR, Chicago; WMMR, Philadelphia;
KYYS, Kansas City; WBAB, Long Island;
WEFX, Norwalk; WMMS, Cleveland;
ROCKLINE, the CBS Radio Network
and Westwdod One/The Source.

National Public Radio (NPR), Wash-
ington, I)C, is offering technical services
and its state-of-the-art audio production
facilities in Washington, New York, Chi-
cago and Los Angeles for hire by do-
mestic and international broadcast-
ers. The studios are equipped to handle
call -in programs, live interviews, audio
mixing, voice tracking, and domestic and
international transmission.

DG Systems, San Francisco, CA,
and ABC Radio Networks have
formed an alliance to create a new

digital audio distribution system that
will integrate existing satellite and
landline communications, server and
switching technology, and station traf-
fic and automation systems. The alli-
ance will result in increased flexibility
for network radio advertising, im-
proved access to ABC's products and
services and streamlined administra-
tive processes for affiliates.

Scientific-Atlanta, Atlanta, GA, has an-
nounced that its satellite digital audio
products now support MPEG audio com-
pression, as well as Scientific-Atlanta's
SEDAT audio compression. The com-
pany licensed the MPEG audio technol-
ogy from MPR Teltech. a subsidiary of
BC Telecom, Vancouver, BC. ABC Ra-
dio will receive the first Scientific-Atlanta
digital audio receiver systems incorpo-
rating MPEG and SEDAT.

Communications Data Services, Inc.
of Falls Church, VA, has announced the
availability of the Fryer's Site Guide
Database on a variety of digital media
including 4mm or 8mm tape, floppy
diskettes, '/2 -inch 9 -track magnetic tape
and CD-ROM. The guide is a compre-
hensive listing of telecommunications
facilities for the United States, including
Alaska and Hawaii. The database pro-
vides latioule/longitude coordinates,

Business/People:

height AGL or .1..MSL, city name for the
location, and contact information for
owners and managers. For more infor-
mation, call 500-441-0034 or 703-
534-0034.

PEOPLE
Chester A. Massari has been named

vice president -general manager of Har-
ris Allied's Broadcast Division, Quincy,
IL

David H. Layer has joined the Na-
tional Association of Broadcasters as a
senior engineer.

Eric Rhoads, a long-time broadcaster
and station owner, is publishing a col-
lection of more than 900 photographs
chronicling radio's impact on American
history. The book, "A Blast From The
Past: A Pictorial History of Radio's First
75 Years," explores the metamorphosis
of radio from the first broadcast at
Pittsburgh's KDKA on Nov. 2, 1920, to
the radio talk show phenomenon of
today. For more information, call Celia
Rocks at 704-322-31 1 1. al

Pull Listeners with the Finest Audio

The System 1000 Modular Audio Pao:cage
 Mono and Stereo Line Level Power DA
 Single and Dual Mic-Pre Power DA s
 Numerous Other Audio Modules
 Remotely Controlled Daughterboards
 Mono & Stereo Card Edge Metering
 Redundant Power Supplies
 New - Instant Installation

...the measure of excellence

The System 1000 deliversthe absolute finest perfor-
mance! All line level and mic-pre DAs use Power DA

topology for a signal that wpn't quit. Daughterboards pro-
vide remote gain, remote node control, test signals, voice
overs, reverse IFB, a mono mix, and more. With 10 addi-
tional modules, from a 4x4 mixing router to a 10 channel
loss of audio alarm, the System 1000 was designed to handle
your specific needs. Like NPR and SMN, do wonders for
your sound by investing in tie finest. Call Rory Rall today.

BENCHMARK MEDIA SYSTEMS, INC
Phone 800-262-4675, FAX 315-437-8119

Circle (28) on Reply Card
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New Products

All-solicktate 1MW transmitter
Harris Allied
II. DX 1000: an all -solid-state megawatt medium -wave transmit-
ter featuring improved on -air reliability; the DX 1000 operates
five identical 200kW water-cooled power blocks in parallel; each
power block uses 239 identical and interchangeable 1.5kW solid-
state RF amplifiers; the output from individual power blocks is
summed in a 5 -way combiner.designed for '1\1-1' operation; if a
fault occurs, the system will retunc for 800kW operation and place
the faulted power block into a test mode, allowing on -air mainte-
nance; an industrial -grade programmable logic controller (PLC) is
used for main transmitter control.

Circle (150) on Reply Card

Level converter
Henry Engineering
 Matchbox IL an updated version of Matchbox, a level
converter used to interface semi -pro unbalanced audio equip-
ment with professional equipment that requires balanced
audio lines at +4dBm; Matchbox II features user -program-
mable gain options for compatibility with PowerMac and other
digital audio sources, enhanced audio performance, and up-
graded gold-plated connectors for reliability.

Circle (151) on Reply Card

Microphone mixer
Audio-Technica
OP SmartMixer: a smarter, quieter and more versatile version of
SmartMixer, a 4 -channel automatic microphone mixer, new fea-
tures include: transformerless input design to further minimize
noise, switchable mic/line inputs and outputs, an added master
gain control, switchable phantom power on individual channel,
rms/peak meter functions and a manual mode switch that allows
the AT-MX34 1 a to function like a conventional mixer, each
channel has its own priority pre -select switch and if all priority
switches arc off, the SmartMixer opens one mic at a time, switching
to the next only when the controlling channel becomes silent.; when
a single channel is set to the "on" priority, that microphone has the
ability to override all other microphones; when all channels are set
to the "on" priority, any number of microphones may come on
simultaneously.

Circle (153) on Reply Card

Mixing console
Mackie

SR24.4: a 24x4x2x1 console featur-
ing high headroom, low -noise mic pre -
amps with phantom power, the SR24.4
integrates features from the 8Bus and the
compact series to provide features such as
3 -band EQ with swept mids and smooth
custom faders; console also includes chan-
nel mutes and soloing, six independent
balanced AUX sends with masters,
swecpable MID (1001-1z-8kHz) tape assign
to monitor or L/R mix switch, and double
busing to feed eight tracks at once.

Circle (152) on Reply Card
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Stereo encoder
Orban
A 8208 digital stereo encoder: a compact, stand-alone unit that accepts either
analog or AFS/EBU digital inputs; all the encoding is accomplished in the digital
domain by a dedicated DSP chip; the digital input automatically synchronizes to
any sampling rate from 32kHz to 481cHz; the 8208 responds to status bits in the
AES/EBU datastream that may be used to turn de -emphasis on or off; both analog
and digital inputs are electronically balanced and floating on XLR-type connectors
with levels adjustable by recessed front -panel trimpots; rear -panel BNC connectors
are provided for two subcarrier inputs that are summed into the 8208's two
composite outputs.

Circle (156) on Reply Card

Headsets
Audio-Technica
V ATH-M40 and ATH-D40: two models of closed -back, dynamic precision

studiophones; the ATH-M40 features a flat, extended frequency response; the
I -D40 provides a bass-cnhanced frequency response that is ideal for use with

drums, bass and other low -frequency
sound sources; features include
high SPL capabilities and comfort-
able circumaural earpieces that can
be rotated 180° for 1 -ear monitoring;
both models use 40mm drivers with
neodymium magnets and copper -clad
aluminum wire voice coils; each pair
is equipped with an 11 -foot cable
terminated in a standard3/4-inch con-
nector, the ATH-M40 features a fre-
quency response of 5Hz to 28kHz, a
sensitivity of 100dB and an imped-
ance of 6051; the ATH-D40 offers a
frequency response of 20Hz to 28kHz,
a sensitivity of 102dB and an imped-
ance of 66124 both models feature a
maximum input power of 1,600mW
at I kHz.

Circle (155) on Reply CE rd

Fiber-optic distribution system
BEC Technologies Inc.

net a fiber-optic distribution system that is fully compatible with BEC's ProLine
series of digital audio -signal distribution products; the series is comprised of the
AD2 stereo analog input module and the DA2 stereo analog output module, both
of which communicate in 20 -bit digital; the modules offer a 2 -channel alternative
that acts as a single stereo point-to-point link or can be used to add or drop ov(
channels at a time onto a full 64 -channel audio local area network (A -LAN); the
modules also provide two additional data channels for control and monitoring b\
tying other manufacturer's equipment into the network.

Circle (154) on Reply Card

Compact disc player
Tascani
 CD-301MIGI: a second -generation 3U rack -mountable CD player that features
an advanced 1 -bit delta -sigma D/A conversion system, an industrial -grade midship-
mounted transport mechanism, balanced and unbalanced outputs, and SP/DIF
digital output; other features include an auto cue function with two sensitivity levek.
remote fader start capability, a single play function, and timer on/off switch; the
unit's outputs are both XLR +4dBm balanced and RCA -10dBv unbalanced pill
jacks; this unit can play 8cm or I 2cm compact discs.

Circle (157) on Reply Card

Think of
Them as

Reference
Monitors
You Can

Wear
1111When you need to hear exactly wha

you've recorded... nothing more,

nothing less... then only Sennheiser's

HD 25 SP will do. Excellent isolation,

with clear, accurate reproduction

are the trademarks of these ref erence-

quality headphones. Plus, they're

MUCH more comfortable than

wearing speakers.

Your project studio is incomplete

without the HD 25 SP. Check them out

today at your local Sennheiser dealer.

LI?

125SERINHEISER
6 VISTA DRIVE, P.O. BOX 987, OLD LYME. (1 06371

TEL 203.434.9190  TAX: 201.434.1159

IN CALIFORNIA: 4116 WEST MAGNOLIA BLVD. SUITE 100,

BURBANK, CA 91505  TEL 818.845.7366  FAX: 818.845.7140

IN CANADA: 221 LABROSSE AVE., PTE -CLAIRE, PO 1498 183

EEL: 514.426.3013 FAX: 514.426.3953

BE
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New Products
continued
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Digital telecom interface card
Industrial Computer Source

Model COMMPORTER/56: a high-speed digital telecom-
munications interface card for ISA and EISA bus computers that
is nearly five times faster than a 24.4kbpsV.42bis analog modem;
COMMPORTER/56 operates as a combined channel service
unit (CSU) and data service unit (DSU) and provides connectivity
to standard 4 -wire, switched -56, telephone circuits offered by
local exchange and interchange carriers; full -duplex data rates of
56kb/s (switched circuit) and 64kb/s (dedicated circuit) are
supported; plug -and -play compatible with a variety of operating
systems such as MS-DOS, Windows, Unix, etc., and most data
communications software such as PROCOMM or Crosstalk.

Circle (159) on Reply Card

Audio mixing consoles
Soundtracs
 Topaz Mini: provides four mono and four stereo inputs plus two stereo
effects returns into a stereo output; suited for keyboard mixing, stereo
recording and conferences.
 Topaz Macro: provides 10 mono and two stereo inputs plus
two stereo effects returns into a stereo input; ideal for fixed
installation, larger keyboard configuration mixing and MIDI -
based recording studios.
la. Topaz Maxi: available in two sizes, 24-4-2 and 32-4-
2; the 24 -channel version has 20 mono and two stereo inputs
and the 32 -channel version has 28 mono and two stereo inputs; a
unique switching arrangement allows conversion from a 4 -group output
console to an 8 -group output console by adapting four of the eight auxiliaries;
suited for sound reinforcement applications or 4- and 8 -track recording.

Circle (158) on Reply Card

Hard -disk recording system
Soundscape
 SSHDR1: an 8 -track disk recording system (expandable
to 128 tracks) that uses an IBM-PC as its front-end with all
numerical computation taking place in the 2 -rack space
unit; using standard IDE drives, the unit performs all
standard DAW functions, as well as having 64 bands of fully
parametric EQ, full chase lock to MTC, full expandability
and crystal semiconductor 64x oversampling sigma -delta
converters for excellent sound quality; available in three
versions: the standard model with RCA analog and digital
VO (SP/DIF), the SSHDR1Pro with RCA and XLR analog
and digital VO (AES/EBU), and the new SSHDR1R with
removable drive cartridges.

Circle (160) on Reply Card

IIIMIMMI=MM111111111111

Graphics software
Otari
 Radar View: graphics software package that allows Otari's
Radar hard -disk multitrack recorder to monitor complex
recording sessions from one source; the Radar View visual
interface displays the instantaneous status of all functions
provided by Radar's comprehensive RE -8 session controller;
all information is displayed simultaneously on one window;
the software includes 24 input/output meters, large SMPTE
time -code display, audio display of all 24 tracks with multi-
level zoom capability and digital audio routing status for
internal AES/EBU, SP/DIF and optional ADATLink ports.

Circle (162) on Reply Card

CD changer
Denon Electronics
A DN1 400F: a 200 -CD changer that employs
two separate transports to quickly access any CD;
a CD in one tray can be loaded and cued while a
CD in the second tray is playing for uninterrrupted
playback the unit also allows simultaneous playback
from the two transports for monitoring/cuing or for
independent playback; the unit occupies 19 -inch rack
space and stores up to 200 CDs, 100 per tray.

elide (167) on Reply Card
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Compact DA
Radio Design Labs
A RU-BDA3: an ultracompact DA that occupies 1/3 -rack
space; the unit provides a front -panel XLR input and input
connections on the rear panel full-sized barrier block;
inputs can be strapped to provide phantom power through
the standard XLR input connector; when rack -mounted, a
line level signal can be hardwired into the unit inside the
rack; both the front -panel input XLR connector and the
rear -panel input terminals are active at all times and gain
trim is provided on a front -panel control accommodating a
range of line -level signals; outputs are driven through XIII
connectors on the front -panel and are 15011 balanced to
drive short or long balanced lines; a 24VDC poWer supply
input is provided on full-size harrier block connections on
the rear panel.

Circle (164) on Reply Card

Composite audio processor
MicroCon Systems Ltd.
 FM FlexiMod: a flexible FM signal management system
based on the DBE -1000 composite processor; system
can be configured in a wide variety of operating modes
including broadbrand and high -frequency limiting appli-
cations with either an internally generated and phase -
locked stereo pilot or pilot reuse from the stereo genera-
tor; the proprietary processing engine is a hybrid limiter -
clipper with extremely low second harmonic distortion
products; the FM FlexiMod combines high-speed limiting
and ultraclean, low -distortion clipping.

Circle (165) on Reply Card

Software
TimeLine
 Studioframe version 6.20: a software package that
adds significant productivity, user interface, and speed
enhancements to the Studioframe system; the
Studioframe waveform re -drawing is significantly faster
regardless of the zoom -view level used; the newly en-
hanced function operates on any individual track or on
all tracks simultaneously; using customizable menus
and accelerator keys, an advanced custom interface
allows Studioframe users to redesign the edit control
interface to suit their individual styles.

Circle (166) on Reply Card

CREATE A MASTER CLOCK SYSTEM
ECONOMY MASTER CLOCK CAPABLE OF DRIVING 100 SLAVES FOR $260.00

5 DIGITAL SLAVES FOR UNDER $1000.00

tiMASTER CLOCK
 ESE TIME CODE OUTPUT

 EXTERNAL SYNC INPUT

 1PPS OUTPUT

 3 TYPES OF ENCLOSURES

 DRIVE 103 DIGITAL SLAVES

 NEW "LX" ENCLOSURE

 SYSTEMS UPGRADABLE TO
CRYSTAL, WWV, MODEM
AND GPS

ES -192A

12 59 59

ES-192AP

NEW! LX -192A

-o -
-00 ra

3 YEAR WARRANTY
PRACTICAL SOLUTIONS SINCE 1971

&DIGITAL SLAVES
 5 TYPES OF ENCLOSURES

 4 SIZES OF L.E.D.'s

 DISPLAY TIME OR DATE

 OPTIONAL TIME ZONE OFFSET

 VIDEO INSERTER

 COMPUTER INTERFACE

 MANY OPTIONS AVAILABLE

142 SIERRA ST., EL SEGUNDO, CA 90245 (310) 322-2136 / FAX: (310) 322-8127

Circle (26) on Reply Card
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New Products
continued

Matrix switcher system
Jasoni Electronics
 Model 2000: a matrix switcher system designed for use
with analog reel-to-reel tape machines for dubbing from reel
tapes to analog tape cart machines or digital hard discs (can
also be used with any stereo analog sources); the 1 -rack size
unit is five inches deep and has XLR connectors for I/O
connections; eight output selections allow the highest qual-
ity transfer from source to dub.

Circle (161) oh Reply Card

RPU receiver
Marti Electronics
 SR -10: a frequency -agile RPU receiver, the unit features
full remote control capability and six preset channels that
can be scanned; an LCD display is used to show all 158
channels in the 450MHz and 455MHz RPU bands.

Circle (163) on Reply Card

Graphic addition to DCS
Computer Concepts
 CartRack a graphic addition to DCS that puts an
announcer's carts on the screen; each on -air talent can set up
and assemble an individual rack of carts and get instant
access to each sound effect or snippet of audio as many times
as needed.

Circle (167) on Reply Card

Audio switcher
Electric Works Corporation

DMX-4: a software -programmable stereo 4 -
channel audio switcher that mounts directly into a
full-length 16 -bit slot on any IBM PC -compatible
computer, four unbalanced stereo inputs under
the software control of programmable DAC devices
terminate in one balanced stereo audio output; in
addition to the stereo switching, mixing and fading
controls, the DMX-4 also includes a summed
mono balanced audio output and has provision for
software selectable external level controls for each
source; connections for eight incoming logic clo-
sures are included and the DMX-4 can generate up
to eight outgoing logic closures through software; a
buss jack allows limited interconnect ability with
other DMX-4 cards on the same motherboard.

Circle (168) on Reply Card ol

SERVICES 111111111111111

D.L. MARKLEY
& Associates, Inc.

CONSULTING ENGINEERS
2104 West Moss Ave.
Peoria, Illinois 61604

(309) 673-7511
FAX (309) 673-8128

Member AFCCE

CHAN & ASSOCIATES
BUSINESS DEVELOPMENT  S11.114:1C MARKETING  PUBLIC RE1Arl,',

2212 HERITAGE WAY
FULLERTON, CA 92633
PHONE: (714) 447-4993
FAX: (714) 578-0284
PAGER: (714) 506-1357

CURTIS J. CHAN
Piosiokrirr

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

2684 State Route 60 RD '1
Londonville, OH 44842

419-994-3849

SERVICE COMPUTER AND BROADCAST picture
monitors vcrs cameras switchers and much more.
Installation and design of entire broadcast studios.
You buy the equipment we install. Call Pathway
Electronics (216) 654-3392.

RADIO AMERICA
Bulletin Board Service

Buy & Sell Radios
All brands - New & Used

Hundreds of listings for Ham,
Two-way and Broadcast users.
Sign on now with your modem

1-520-526-4000
No charge to callers

P.O. Box 30007, Flagstaff, AZ 86003-0007
Main Offices (520) 526-6000

Invest your
advertising dollars in
BE Radio Classifieds!

HELP WANTED

HELP WANTED TECHNICAL Results -oriented,
good communicator with experience in high power
AM/FM, directional and studio maintenance. Digi-
tal audio, computer literacy a must. Full -power,
top -rated Southwest stations with state of the art
equipment. Contact Classified Ad Coordinator, BE
Radio, Dept. 900, 9800 Metcalf, Overland Park, KS
66212-2215.

HELP WANTED TECHNICAL Chief Engineer.
Growing, Virginia group seeks certified engineer
for regional 5 -station operation. Extensive experi-
ence in broadcast engineering, digital automation
and processing, and computers required. Our
highly -rated properties are located in a beautiful
and growing forty mile region with extraordinary
outdoor and cultural activities. A Great Opportu-
nity! Send resume to Classified Ad Coordinator,
BE Radio, Dept. 901, 9800 Metcalf, Overland Park,
KS 66212-2215 EOE.

PROMOTE YOUR SERVICES
and increase business for as low as

54590 per column inch or '1.15 per word

in BE Radio Classifieds.

Call 1-800-896-9939

46  BE RADIO, September/October 1995
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FOR SALE

k I ,ERT! ALERT! ALERT!
From EBS 20 to EAS 8 in $94.00 flat...

Comply and avoid tune -out!
Send us you working EBS equipment and we'll recalibrate it to new 8
second EAS Standard for ($94.00 including return shipping via surface.)
Expedited shipping requires an upcharge. Call for a Repair Authorization
number and further info...

From the service Pro's at Harris Allied
PHONE 317/962-8596 extension 234

 3M 711 vie CP eh 01 'Err.% it\ C6 I "so.
 SONY
 FUJI
 MAXELL
 AMPEX

0 IV V  V V V 8100 0 V V Ivy off ow

(800) 827-3462
ORDERS TAKEN TILL 7PM EST

 CD -R
 DAT
 ADAT
 DTRS

6 NEW LIGHTS by Ac -cetera
LUMIN-EZE:

 Standard  Deluxe  Halogen Pro 
 Battery  Dual Deluxe  Dual Battery 

Models illustrated are
Halogen Pro

& Dual Battery

For more
information call

1-800-537-3491

re

TOWER SERVICES

TOWER LIGHTING
CONTROLS

For Aviation Obstruction
Lights, Beacons, and Strobe
Light Systems

Photelectric controls
that conform to FAA
requirements for airway
obstruction lighting.
A wide variety of mod-
els also available on a
custom basis.

-4. PRECISION
PRECISION MULTIPLE CONTROLS. INC

33 GREENWOOD AVE  MIDLAND PK., NJ 07432
TEL (201) 444-0600  FAX (201) 445-8575

EQUIPMENT WANTED

MERCENARY
AUDIO

WANTS TO BUY YOUR:
NEVE-SSL-TRIDENT-AMEK

UREI-TELETRONIX-FAIRCHILD
PULTEC-LANG-LEXICON

UNIVERSAL AUDIO-NEUMANN
AKG-TELEFUNKEN-AMS

ANYTHING THAT IS
OF EXCEPTIONAL
AUDIO QUALITY!

":his is not a problem"
(508)543-0069 TEL
(508)543-9670 FAX

HEAD RELAPPING/
REPLACEMENT

All tape and filrriformats
Motor Rebuilding

35 years experience

1
350 N. Eric Drive

Palatine, IL 60067
708-358-4622

GE SUPER RADIO WITH IMPROVED AM AND
SCA - $95. SCS RT1 SCA Card - $20. Johnson SCA
880A SCA Card - $45. Pocket SCA Receiver - $40.
Call SCS Radio Technology, 800-944-0630 or 417-
881-8401.

NEUTRIK CONNECTORS AND PATCH CABLES
Discount pricing, for info call or fax: Green Dot
Audio, Nashville 615-367-9242.

"Great article! Can we
get copies for our clients
and sales force?"

For a free price
quote, contact
Chris Lotesto,
toll -free at
800-458-0479

or 312-435-2359.

CLASSIFIED
ADVERTISING
RATES

Advertising rates in BE Radio Classi-
fied Section are S45 per column Inch,
per insertion. There is a one inch mini-
mum.

Ads may also be purchased By -The -
Word for S1.75 per word, per Insertion.
Initials and abbreviations count as full
words. Minimum charge is $30 per in-
sertion.

Contact Matt Tusken at
(800) 896-9939

or fax (913) 967-1735
to advertise in BE Radio Classifieds.
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AD INDEX SALES OFFICES

Page Number
Reader
Service Number

Advertiser
Hotline

Advanced TV Summit 22-23 22 913-967-1969

Audio Precision 5 11 800-231-7350

Belar Electronics Laboratory 37 10 610-687-5550

Belden Wire & Cable 12 8 800-235-3364

Benchmark Media Systems 41 28 800-262-4675

Burk Technology 25 17 800-255-8090

Computer Concepts Corp. 11 7 913-541-0900

Conex Electro Systems 8 14 206-734-4323

Continental Electronics IBC 25 214-381-7161

Electro-Voice IFC 24 616-695-6831

ESE 45 26 310-322-2136

Gepco 25 18 312-733-9555

Harris Al lied 1 4 217-222-8200

Harris Allied 19 21 217-222-8200

Henry Engineering 37 9 818-355-3656

Ledtronics, Inc. 36 16 310-534-1505

Lightwave Systems Inc. 15 15 214-741-5142

Musicam 9 6 908-739-5600

Orban, Div. of AKG Acoustics 3 5 510-351-3500

Scott Studios Corp. 13 13 800-330-3004

Sennheiser Electronics Corp. 43 20 203-434-9190

Telos Systems 7 12 216-241-7225

Wheatstone Corporation BC 3 315-452-5000

Wheatstone Corporation 21 27 315-452-5000

EDITORIAL
Brad I)ick. Editor
Skip Pirr.i, Radio Editor
Dawn Hightower, Senior -Associate Editor
Deanna litxxL Associate Editor
('arric Poland. Editorial Assistant
Tom Cook. Senior Managing Editor
Carl Bent:, Directory Editor

ART
Stephanie L Masterson. Associate Art Director

BUSINESS
Raymond E Maloney. President
Cameron Bishop, Group Vice President
Dennis Triola, Publisher
Tom Brick, Marketing Director
Stephanie Hanaway.Group Director. Special Projects
Kathryn Buckley. Promotions Manager
Dee Unger, Director Advertising Services
Nancy I lupp, Advertising Production Manager
Annette Hulsey, Classified Advertising Coordinator
Pat Eisenman, Production Supervisor
Susan Jones. Advertising Coordinator
Doug (.'oonrod. Corporate Art Director
Barbara Kummer, Circulation Director
Meghan Wright. Circulation Manager
Customer Service: (913) 967-1711 or
(8001441-0294

TECHNICAL CONSULTANTS
Jerry Whitaker, Contributing Editor
Richard Dean, European Correspondent
Eric Neil Angevin, Broadcast Acoustics

John H. Battison. Antennas/Radiation
Dennis Ciapura, Radio Technology
Dane F... F.ricksen, RE.. Systems Design

John Kean. Subcanier Technology
Donald L Markley, Transmission Facilities
Harry C. Martin, Legal
Curtis Chan, Audio/Video Technology

MEMBER ORGANIZATIONS
Sustaining Members of:

Acoustical Society of America
Society of Broadcast Engineers

Member. American Business Press ABP
BE RADIO (ISSN 1081-3357) is published hi -
monthly (except an additional issue in August) arid
mailed free to qualified recipients by Intertec Rd
ing Corporation. 98(X) Metcalf, Overland Park, KS
66212-2215. Non -qualified persons may subscribe
at the following rates: USA and Canada, one year,
$30.00; all other countries, one year, $35.00 (surface
mail). $70.00 (air mail). Application to mail at Sec-
ond -Class postage rates is pending at Shawnee Nlis-
sion. KS, and additional mailing offices. PO.STNIAS-
TER: Send address changes to RE Radio. P.O. Box
12937, Overland Park, KS 66282-2937.
BE Radio is edited for corporate management, tech-
nical management/engineering and operations and
station management at radio stations and recording
studios. Qualified persons also include consultants.
contract engineers and dealer/distributors of radio
broadcast equipment.

SUBSCRIPTIONS
Authorization to photocopy items for internal or
personal use, or the internal or personal use of spe-
cific clients, is granted by Intertec Publishing, pro-
vided that the base fee of U.S. $2.00 per copy, plus
US. $00.00 per page is paid to Copyright Clearance
('enter, 222 Rosewood Drive, Danvers, MA 01923.
The fee code for users of the Transactional Reporting
Service is ISSN 1081-3357/1995 $2.00+00.00.
For those organizations that have been granted a
photocopy license by CC(', a separate system of
payment has been arranged. Prior to photocopying
items for educational classroom use, contact ('CC at
(508) 750-8400. Organizations or indhidual.s with
large quantity photocopy or reprint requirements
should contact Chris Lotesto, (312) 435-2359. Mi-
crofilm copies of BE Radio are available by calling
writing UMI. 300 North Zech Rd. P.O. Box 1346.
Ann Arbor, MI 48106-1346. Phone: (313) 761-
4700 or (800) 521-0600.

CORRESPONDENCE
Editorial and Advertising: 9800 Metcalf, Overland
Park, KS 66212-2215. Phone: (913) 341-1300: Edit.
Fax (913) 967-1905. Advt. Fax (913) 967-1904.
© 1995 by Intertec Publishing. All rights reserved.

NEW YORK, NEW YORK
Gordon & Associates
Josh Gordon
210 President Street
Brooklyn, NY 11231
Telephone: (718) 802-0488
FAX (718) 522-4751

Joanne Melton
888 7th Avenue, 38th Floor
New York, NY 10106
Telephone:(212) 332-0628
FAX (212) 332-0663

CHICAGO, 'MESON
Lfvtas L'dminas
55 East Jackson, Suite 1100
Chicago, IL 60604
Telephone: (312) 435-2361
FAX (312) 922-1408

AGOURA HILLS, CALIFORNIA
Duane Hefner
Lianne Fairchild
5236 Colodny Ave., Suite 108
Agoura Hills, CA 91301
Telephone:(818) 707-6476
FAX (818) 707-2313

SANTA MONICA, CALIFORNIA
MO Magazine Communications
Marketing Cotporation
Jason Perlman
501 Santa Monica Bhd, Ste. 401
Santa Monica, CA 90401
Telephone (310) 458-9987
FAX (310) 393-2381

OXFORD, ENGLAND
Richard Woolley
Intertec Publishing Corporation
Unit 3, Farm Business Centre
Clifton Road, Deddington,
Oxford 0X15 4TP England
Telephone: +44 186 933 8794
FAX: +44 186 933 8040
Mier 837469 BES

TOKYO, JAPAN
Mashy Yoshikawa
Orient Echo, Inc.
1101 Grand Maison
Shimomiyabi-Cho 2-18
Shinjuku-ku, Tokyo 162, Japan
Telephone: (3) 3235-5961
FAX (3) 3235-5852
Telex:J-33376 MYORIENT

WORLDWIDE SALES
OVERLAND PARK, KANSAS
Steven Bell
9800 Metcalf
Overland Park, KS 66212-2215
Telephone: (913) 967-1848
FAX (913) 967-1900

CLASSIFIED ADVERTISING
Matt Tusken
Telephone: (913) 967-1732
FAX (913) 967-1735

LIST RENTAL SERVICES
Lori Christie
Telephone: (913) 967-1928
FAX (913) 967-1872
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With this new solid state IPA.
addition to To reduce opera-
Ccntinental's tional comp'exity,
816R Series of our 30 kW tea -
FM Broadcast tures complete
Transmitters, front panel con -
there's no need to trol and status
thick turning 30 indicator arrays,
will make life 1 breakers, and
more difficult performance
Features like monitors. Unlike
our patented "older" corn Jet i-
"Soft-StartTm" Continental 816R Series 30 kW FM Transmitter tive units, with
SCR circuit, automate power output control, designs requiring external help, Continental's
automatic filament voltage regulation, auto- 30 kW is completely self-contained. The
matic power interrupt cycle, and dual VSWR power supply and harmonic filter are internal
protection circuitry all help keep this 30 kW to the positive pressure cab net, significantly
running at peak performance! recucing floor space and installation require-

ments.
And Continental's 816R Series 30 kW is easy
to keep in shape. Major components and So turning 30 is not really as difficult as you
assemblies are located for easy maintenance might think... not w th Continental's 816R 30
access, including the sl ce-drawer mounted, kV FM Broadcast Transmitter!

11.94-103

For nearly 50 years, Continental Electronics has provided excellence in broadcast
transmission products worldwide. Refuse to compromise... call Continental first!

PO BOX 270879  DA_LAS. TEXAS 75227-0879  214/381-7161  FAX: 214/381-4949
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