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understand why
broadcast engineers have
a wait -and -see attitude
about new products. Your
station (and job) depend on
rock -solid reliability and
performance you cam
count on.

We'd lile to introduce
you to Macrae Designs.
Over the last six years,
we've gained a serious
reputation f9r buildir;g
high -value, trouble -free
mic/line mixers with
legendary head-
room, ultra -low
noise and ulique
features.

Mixers so good
that they're regularly used
to create major label
compact discs, feature
movie soundtracks, and
more commercial produc-
tion work than you can
shake an RE 20 at. For

example, ocr CR-1604 16-
ch. mic/linemixers are
used nightly on the Tonight
Show, Conan O'Brian and
David Letterman Shows'.

As for use at broadcast
facilities, well, we're not
total newcomers. Over 70
U.S. radio stations already
have Mackie mic/line
mixers in place.

Does that mean you
folks aren't quite as
conservative as everybody
says? If so, call your
favorite broadcast supply
house, or dial us toll -free
for complete information
on Mackie's line of mixers.

If you are conservative,
keep an eye on us, anyway.
We want your business
even if we have to wait
five years.

Mention in this ad denotes
locum:tilted useao only. Merman is not
'tended to inter endorsement tip any of
'he television shows listed

2 Price is slightly higher
a Canada.

EVERYBODY TELLS IJS THAT
BROADCAST ENGINEERS ARE
VERY CONSERVATIVE. OKAY.

READ THIS AD NOW AND THEN
BUY A CR-1604 IN FIVE YEARS.

3 -band equalization done right:
1545 at ,50Hz, t12dE at2.5kHz

(e -feet for voices), -i.15c S at 12kHz.
Far more useful than traditional
100Hz, 1Khz,10Khz EQ.

Sealed rotary controls - _
resist contamination
from dust,
liquids and
smoke.

-

The .4E -c kie Designs 16(2 CR-'604
e Mixer. Suggested re -ail price,

'10, 2 Availi hie at America'5 top
broadcast supply

hous.

9

- .

- 411'-'4/11,  -44.

Individual
channel signal
metering via solo
function.

7 AUX Sends from 4 knot -s.
AUX 1 doubles as a head one
monitor cue via the MGN
Sends 3 & 4 become A06
5 & o via the SHIFT button. /

Two extra buses. Mute bL ttoris
route the channels' signals to an
extra stereo bus called A5 3/4.
Route it to the headphores, for
monitoring advance audio cues:
Preview a signal that hasn't been
brought up, in the mix yet .,
then add it by unmuting
the channel.

UnityPlus gain structure gives high
headroom and low noise at the same
time. Set the fader to certer-detent
Unity Gain, press channel solo to
monitor the channel via tie
CR-1604's LED meters, adjust the
input trim ONCE, and you're
ready. Because there's 20d0
MORE gain available on the
fader, you won't need to
constantly re -adjust the trim.

Maximum RF protection. Both !
mixers use metal jacks and washers
plus a shunting capacitor to de -rail
RF before it gets to any c.rcuit
traces.

Rugged design and construction.
All of our compact mixers have mil -
spec, double -sided, thru-hole-plated
fiberglass circuit boards (horizon-
tally -mounted on brass stand-offs
for impact -resistance), double -
parallel -wired faders for 2 -times
redundancy, and electronic
protection against power surges,
impedance mis-matches and
static discharges.

.0"

Six recording studio -grade
microphone preamps with -1-15VDC
phantom power. Discrete c rcuitry

with four conjugare-pai ; large -
emitter geometry transistors

delvers -129.6d5m N. 300K
bandwidth, 0.00.57. THP... and

increaible headroom.
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8 mcnc. or 4 stereo AUX Returns
with n4vidL a. level and balanve
colt via Ali have 15d5 additional
gain 3 t....ve L'n ty to boost wec k
effects.

Powerful headphone amp (with //
volume control)drives any phones to
head -banging levels even an AOR
production person will appreciate.

Befter-

specs. aJd hea iroom.
Both the 16-ch. CR-1604
and 12-ch. M51202 have a
dynamic range of 105dI3 and an
internal 5/N ratio of -11648. You're
getting a mixer that can handle the
output of digital workstations,
CDs and OAT tapes without
overload.

Unique, mufti -
way convertible physical

configuration. CR-1604 s
inputioutout pod rotates tc
back (creating a spec; -
saving 7 -rack -space mixer
shown in Fig.1), or to front
(10 rack spaces, show n in Fig.
2) with our optional R9toPoa
bracket. Lse the
CR-1604 on a tabletoo with
jacks on the sarr e plane as
the controls via the RotoPod
bracket (Fig. 3 below), orjacks
to top (fig. 4 below). Our
XLR10 Mic Preamp
Expander can also
be added in any
of these
configurations.

c

-A chip off the old block.
Perfect for remotes, our

MS1202 12x2 Mic/Line Mixer
has 4 of the same superb mic

preamps that distinguish our
larger CR-1604, plus phantom

power, 2 AUX sends/ch., 2 stereo
AUX returns, channel patching

2 -band EQ, 3-way12-LED peak
metering, headphone monitor amp
with level control, built-in power
supply Suggested retail is
just 'B9-!
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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

aB 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:

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

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

Circle (4) on Reply Card C 1995 Harris Corporation
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ON THE COVER: Jacor Com-
munications produces its syn-
dicated "Gary Burbank Show"
at WLW, Cincinnati using the
DDS Digital Delivery System
from Radio Systems. (Photo
courtesy of Harris Allied.)
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Two Proven Methods To
Attract More Listeners.

[ Shock Jock*: About $500,000] [ OPTIMOD 9100: About $5,000]

That's the price of succeeding in AM
radio these days: you can buy a big
expensive star to reach a larger audience,
or put an OPTIMOD-AM at the transmitter.
Both give you the strength to be different,
even double your audience size. But by
"maximizing" your power with the 9100,
you also get the closest thing to FM sound
with unmatched efficiency.

True, extending your reach while
saving on power isn't nearly as much fun
as hiring a big, loud star*. But which
sounds better to you: a bigger mouth, or a
bigger bank account?

orbon
H A Harman International Company

1995 Orhan and OFTIMOD are registered trademarks. 1528 Alvarado St.. San Leandro, CA 94577 USA
Phone 1.510.351.3500 Fax 1.510.351.0500 8 -mall custservOorban.com
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Editorial:

Quantity
vs. quality

By Skip Pizzi,
radio editor

As the industry awaits the results of the first DAB tests (see "News," p.42 and "DAB
Update," p.30), it's a good time to contemplate the actual launch of DAB service in
the United States.

The question that many seem afraid to ask is, "Will DAB catch on?' The phenomenal
success of the CD has given rise to a pervasive assumption that consumers will embrace DAB
with similar fervor. Yet, if history is any indicator, DAB may be a tougher sell than that. Its
success will be influenced by how the new service is marketed and implemented. The most
pivotal issue here will be whether DAB is presented as simply a qualitative improvement (as
it is generally construed today), or whether it will also offer quantitative change (Le., the
addition of new services).

Remember what happened with the introduction of Fm- service? AM radio stations were
offered the opportunity to obtain an FM license, and most did, using the new channels for
hi -fl simulcasts of their AM station's programming. As numerous studies have cited, FM
receivers began to sell in small amounts but flattened out fairly quickly at a low penetration
level. This situation continued until the FCC ordered stations to begin separately program-
ming their FM stations. Before long, FM receiver sales soared as listeners realized they were
missing out on new program services if they didn't have an FM -capable radio. The FM
penetration level jumped dramatically -a classic "hockey -stick" growth curve (a long flat line
followed by a sharp upturn).

Cable television followed a similar path. When
all it offered was another (potentially higher- Respond via the BE
fidelity) route to the same destination available by
previous means, it received only marginal accep- Radio FAXback line
lance in most areas. But when HBO, Ted Turner
et al started offering programs only available by at -913-967-1905
cable, up went the hockey stick again. Clearly, or via E-mail toquantitative media growth attracts the consumer
far more than qualitative improvement alone. beradio@intertec.com.
This is an important lesson for broadcasters to
learn as they ponder the inauguration of DAB.

Of course, for AM broadcasters, even a quality -only change could have nearly the affect
of a quantitative change because it would bring these stations' signals to the large portion
of the listening audience that never visits the AM band. But at least for FM broadcasters,
initial analog/DAB simulcasting could be followed by separate programming of selected
dayparts, until the analog and digital program streams are completely independent. This
strategy could assure and accelerate consumer acceptance of DAB.

Furthermore, if an in -band, on -channel (IBOC) DAB format is selected, both quantity and
quality of radio stations' services can be improved without any allocation of any additional
spectrum - certainly a change that's in the public interest, but with private value to the
broadcaster as well. Remember that many new competitors to radio are or will be
multichannel services. Shouldn't broadcasters have a way to compete with these new players
in a progressive and positive manner (as opposed to simply the circle -the -wagons, defensive
strategy of mergers and duopolies)? TV broadcasters are confronting this very issue right now
with their new digital channels - although their environment does not include the spectral
and economic elegance of an IBOC approach.

Some broadcasters are nervous about further fragmenting the already crowded market.
But others are realizing - primarily from their experiences with successful duopolies - that
having two small slices of the pie can be better than one big one, especially if they are of
different "flavors" (formats) and are both equally appealing to their respective audiences.

Others have questioned the fairness of giving any new channels that technological progress
creates to those who already have licenses to existing channels. Shouldn't any new channels
be opened up for competitive bidding by all interested parties, in the tradition of American
broadcast regulation? Countering this are the AM -to -FM licensing precedent mentioned
above and the possibility of IBOC. Using the concept of "spectral real estate," it can be argued
that these licensees are being granted no new spectrum, and that they have a right to use their
existing spectrum for additional services that adhere to certain technical standards, just as
FM broadcasters have always been able to do with subcarriers.

DAB is an important concept that both the American public and U.S. broadcasters
deserve. But unless the consumer deems it truly a worthwhile improvement, DAB may never
reach the critical mass it requires to succeed. So start thinking about what second service
you'd like to put on your DAB signal. And get a move on - there are only 48 hours in a
(programming) day.
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MAKE A CLEAN SWEEP WITH

PORTA
Replace the clutter on your audio test bench
with the Portable One Plus from Audio Precision.
With one instrument you can make 12 different
audio measurements. All it a test set designed
from the start with 2 channel level, crosstalk
and phase measurement capability

Use the unique AC Mains check function for monitoring
power line problems and the built-in wow & flutter
meter for measuring analog tape & disc.

The Portable One Plus is
built to Audio Precision
performance and dura-
bility standards... so ycu
know you'll get the same
superior performance n
the field as on the bench.

LE NE
Clean sweeps are a breeze with the graphic sweeping
capabilities of the Portable One Plus. Plot amplitude or
level (stereo), phase or distortion versus frequency

The graph may be rescaled after a sweep, and the
graphic cursor with
numeric readout
gives you data
readings for each
measured point.

Connect a dot matrix pr nter for hard copy printouts of
both graphs and
tabular data, as well
as instrument panels
and bargraphs.

The Portable One Plus...the single instrument solution
for both your bench and portable audio testing.

AudiQ
pre.osion

1 1 1 11111'

P 0 Box 2209, Beaverton. OR 97075-3070
15031 627-0832 FAX 15031 641-8906
US Toll Free 1-800-231-7350
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Contract Engineering:

Protecting
yourself

By William Fawcett

William Fawcett is president of
Mountain Valley Broadcast Ser-
vice, a contract engineering firm
in Harrisonburg, VA. Respond via
the BE Radio FAXback line at
913-967-1905 or via E-mail to
beradiogintertec.com or by
CompuServe at 74672,3124.

In the last 20 years, a lot of contract
engineers and their firms have come and
gone. This has been partly due to the

maturing of the industry, but most came from
the basic business structure that these engi-
neers built for themselves.

When the FCC fast deregulated broadcast-
ing, many former full-time station employees
became jack -leg engineers. Operating out of a
van or a spare bedroom, they took on multiple
clients, often subsisting on inflated retainer
fees. More often than not, these folks went out
of business, typically because they underpriced
their services and could not survive on what
they made. The rates seemed good compared
to salaries, but they failed to take overhead
into account.

In case you're unfamiliar with the term, a
jack -leg is a contractor who operates outside of
normal business procedures. Business licenses,
insurance, capital investment and company

organization are not important to
the jack -leg. Because of this, over-
head is reduced and rates are corre-
spondingly lower, often equal to
prevailing hourly wages for similar
work as an employee. All of this
seems attractive to the purchaser of
the services - until a problem occurs.

Some contractors mistakenly
think that because they are billing
such low rates, they will be treated
the same as an employee if an
accident occurs. However, the law
makes a clear distinction between
an employee and a contractor, and
if the matter comes before a court
of law, there is generally no ques-
tion that the contractor will be per-
sonally liable for any damages that
the client sustains.

If the jack -leg takes on an assis-
tant, the matter becomes more com-
plicated. Not only is the contracting
firm liable for the proprietor's ac-
tions, but it may also be liable for
injuries sustained on the job by the
assistant. A jack -leg using another

jack -leg as an "employee" is, therefore, the
worst possible paradigm. The contractor is
then exposed on two fronts - both to clients
and employees.

The broadcast environment is full of poten-
tial problems: accidental damage to expensive
equipment, construction -related injuries, elec-
trocution (of either technical personnel or
station employees) and environmental con-
cerns like PCBs or RFR Add to that the poten-
tial damages due to incorrect advice ("omis-
sions and errors") and consequential dam-
ages, such as lost air time. To avoid a night-
mare for the rest of your life, you need some
business tools that can be used to build a solid
and substantial operating environment.

Organization
N unierous articles have listed the various

corporate options available: sole proprietor-
ship, partnership, limited partnership, profes-
sional corporation (P.C.) and corporation, to
name a few. To be more straightforward, my

advice is incorporate. Unless you are a regis-
tered P.E., the P.C. option is probably not even
available. The rest may leave too much of your
personal wealth exposed if something major
ever occurs. Incorporation provides a certain
amount of isolation and may have significant
tax benefits as well. For my business, I chose
a regular corporation over the subchapter S
structure, but that was a tax decision. Incorpo-
ration also simplifies insurance issues as well,
because there is no fuzzy area between busi-
ness and personal vehicles.

You'll also find that incorporation lends a
certain amount of respectability to the firm,
attracts business and helps in obtaining dealer
discounts and credit from vendors. It is not an
expensive prospect. My state (Vuginia) corpo-
ration fees run about $75 a year, and the
initial legal fees were not prohibitive.

Contracts
Ironically, the work of most contract engi-

neers is not specified under a contract (like
building a house) but instead is provided as
time and materials work The contract in-
volved typically states what special terms and
conditions will apply to the hiring agreement
in general, including liability issues.

Here are some pointers pertaining to those
terms and conditions regarding liability. Con-
tracts are state specific and laws do vary. So
always pay an attorney to review any proposed
general or specific contract. Even the contract's
typography may be codified. In Virginia, for
instance, the words "NO WARRANTY AS TO
FITNESS OR MERCHANTABILITY IS
GIVEN" are required to be capitalized. Many
of these provisions are right out of the Uni-
form Commercial Code (UCC). If you ignore
the UCC, you will probably lose in court.

Spell out your basic warranty for service of
customer -supplied equipment (mine reads
"NO WARRANTY WHATSOEVER-") and
also your warranty for any equipment that you
manufacture or provide.

Certifications
Be cautious when making tower inspec-

tions, RFR certifications for renewal or quar-
terly PCB inspections. Any documents should
plainly state that the certification is simply a
report of what was actually noted and no
guarantee against the existence of problems.

Avoid rendering opinions. That is the work
of a registered professional engineer, which
usually comes at quite a high price. After all,
you shouldn't take on several million dollars
worth of liability for simply stating that you
saw no leaks on any capacitors - at least not
for the paltry sum that you're probably paid
for that 15 -minute task.

Retainers
A good operating principle is to charge fair

rates for services actually rendered. Others
use retainers and offer reduced hourly rates.
This could cause some problems, though,
such as the following

What do you do if two or three of your
stations are all down at the same time? What
if you're injured or a family member needs to
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Spanning the Spectrum

with Leadership in
Broadcast Tubes
From UHF to VHF to HF, Varian has offered
a full spectrum of EIMAC power tubes to the
broadcast market for more than 60 years.

EIMAC has delivered generation after
generation of leadership products. Tubes
from watts to megawatts. Cavities from
megahertz to gigahertz. And a wide range
of accessories. A full spectrum of solutions.
Supporting a broad selection of radio and
television products.

We deliver quality and dependability. Not only
is every EIMAC tube subject to the strictest
manufacturing standards, it's also warrantied
100% free of defects. The result: dramatically
reduced transmitter downtime and operating
overhead. We also provide rapid, expert
customer service and support to assure
success in your efforts.

From design to final product, we're there
for you. EIMAC is flexible enough to handle
special orders. And big enough to handle large
requirements. Whatever you need, we can
provide it now and - we guarantee - for years
to come.

Perhaps the best proof of this promise
is our past - more than 60 years of
keeping you on the air, around the world,
across the spectrum.

Power you can trust...

Varian Power Grid
Tube Products
301 Industrial Way
San Carlos, CA 94070 USA
(415) 592-1221 or 1-(800) 414-8823 varian ®

CA'arian Associates Circle (11) on Reply Card
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go to the hospital? Can you offer 100%
assurance that you will be readily avail-
able at all times? No, you can't, but a
retainer often says just that. You can
make plenty of money off a normal rate
schedule, and you don't need the legal
hassles that accompany a retainer.

For similar reasons, consider avoid-
ance of contracting as a Chief Operator.
Otherwise, you will likely have to hire a
replacement when you're unavailable.
Let the station GM be Chief Operator
and delegate technical tasks to you.

Now this doesn't mean that you
shouldn't offer an assurance of being
"on -call." Tell your clients that you will
provide the best coverage humanly pos-
sible and invite them to check your refer-
ences. As an entrepreneur, you should
know that if you don't offer swift service,
someone else Will. Backup employees
help, but sooner or later you will be taxed
to the Ihnit.Your actions will speak louder
than any words. Avoid retainers.

Registration and licensing
Again, laws vary from state to state for

registration and licensing, but following
established business convention always

strengthens your position in court. Cor-
porations need to be registered. A sales
tax license is often required, which will
also help you buy goods wholesale. Some
localities require a general business li-
cense. Lastly, trade licenses (contractor
registration) are often overlooked but
nonetheless important.

If you have any
employees beyond the

owner, a Worker's
Compensation policy

is a must.

There usually is a certain dollar amount
on a contract that you cannot exceed
without registration. Broadcast engineer-
ing services are usually subject to these
rules, especially if the work goes beyond
adjustments and repairs. If you provide
construction -type activity or major in-
stallation of equipment, you probably
need to be registered, as well. For example,
my firm is registered as an electrical, an
electronic and a general contractor.

Insurance
Insurance regulations are also state

specific, but if you have any employees
beyond the owner or principal officers, a
Worker's Compensation (WC) policy is a
must. This policy frequently will provide
protection for employer's liability as well.
Even if you are the only employee, a
policy offers great benefit and is required
by many larger clients and state agencies
as a condition of contract. If you have
employees and you cannot provide evi-
dence of coverage, your clients will likely
be billed an additional amount by their
insurance providers to cover you on their
policies. These additional charges are
usually based on the client's total billing
with the carrier, not just their payroll, so
it is of significant advantage to the client
if you are covered.

WC is usually based on a fixed fee plus
a percentage of payrolL The amount of
coverage required is usually set by state
labor regulations. A small firm with one
full-time employee and a few part-timers
might typically pay $800 to $1,000 a
year for this coverage.

Rates are based on your job descrip-
tions. The assessment for clerical help is
much lower than field -service engineers.
One problem you may have is that most
lists of applicable job categories will not
list a broadcast field -service engineer.

')

HEAR NO EVIL.
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box Totally Transparent mic preamps deliver unrivaled 20 -bit sound straight into your digital audio
recorder or workstation. [kit a Fibox digital fiber-optic transmission system between your microphone and
recorder, bypassing all of the problems inherent with copper cable and console mic preamps.
We guarantee you'll hear the difference. Output your signal in any of the standard sample rates or con-
nection formats. The future is digital. And Fibox speaks the language.
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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

8375 Melro-r

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
(TO  ,Dhone 800-255-6350  Fax 913-541-0169

Get In
Shape Now
For World

Media Expo
For starters, we recom-
mend a good diet, weight
training, and jogging 5 to
10 miles a day. Prepare to
experience some real
excitement. Total digital
integration by Computer
Concepts changes every-
thing.

Your radio station will
never be the same. Like
other digital systems,
Computer Concepts clears
up cart -clutter and
improves sound quality.
But that's where the simi-
larity ceases.

Computer Concepts is the
easiest to use of any digi-
tal system anywhere.
From the very first day our
practical system will win
raves from your staff.

Want to turn your good
station into a great one?
Pump up your ratings
with digital integration by

omputer Concepts. We'll
ake you one tough

roadcaster.

See us \
at Booth 2
\ 327
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FM Panel

Antennas

FM

PENETRATOR

Antennas

Custom

Directional

Patterns

Slot

Antennas

UHF Panel

Antennas

FM Bandpass

Combiners &

Filters

HDTV

Antennas

Hybrids

Harmonic

Filters

TV Channel

Combiners

Rigid

Transmission

Line &

Components

TV Intermod

Filters

Patch

Panels

It's No Accident...

WE'RE THE

BEST
BY DESIGN

THE PENETRATOR SERIES
"The Industry Standard for
Quality and Performance"

Excellent VSWR and Bandwidth

Factory Tuned on a Similar Tower

Rugged Mechanical Construction

DC Grounded at Every Bay for
Maximum Lightning Protection

FCC Directionalization

Multi -channel Operation Available

Various Power Levels Available

When You Want More Than Just An Antenna

Made in USA since 1954

JAMPRO ANTENNAS. INC.
P.O. Box 292880
Sacramento, CA 95829 USA

JAMPRO RF SYSTEMS. INC.
P.O. Box 293296
Sacramento, CA 95829 USA

Phone (916)383-1177
FAX (916) 383-1182

Contract Engineering:
Protecting yourself

Unless you do a lot of heavy tower rigging, don't pick the tower
rigger category - the rates are expensive. Look for job
categories whose potential for injury are similar. Telephone
and computer -wiring installer and TV repairman/home-
antenna installer are two categories that seem to meet the
need. Be forthcoming with your agent, and make sure he or
she understands exactly what you do. You don't want a claim
rejected because you were doing work that did not match the
information supplied.

Another important insurance policy is a commercial
general liability policy. Again, this may (and should) be
required by many clients. A typical coverage amount is
$500,000, usually costing a small firm about $800 per
year. This may include a small property insurance policy
that is often bundled with the overall coverage. Typically,
rates are based on a fixed fee plus a percentage of payroll
or, in some cases, on gross income.

The general liability policy
is your protection against
accidental damage to your

clients' equipment or property.

The general liability policy is your protection against
accidental damage to your clients' equipment or property,
such as a transmitter fire that bums the whole facility down
or your van backing into a guy anchor. The policy should also
include omissions and env coverage, which protects you if
you make a mistake when rendering an opinion to the client.
For example, you tell your client that a 2 -bay antenna, which
will barely fit on the tower you specified, will allow the client
to achieve the required ERP with the new transmitter you
specified operating at 100% power. Later you find out that
you used the gain figure from a 3 -bay antenna - oops!

General liability coverage also affords protection if you
have an accident that injures or kills someone outside your
firm. Of course, you need to take safeguards and follow good
work -site practices. No policy can replace common sense.
Nevertheless, tools do get dropped from towers, and para-
phrasing the bumper sticker, accidents happen.

Once you have these insurance policies in effect, your agent
will be able to supply certificates of insurance to clients who
make such a request. This service is free and can often be
done within hours via fax.

These practices can greatly enhance your firm's reputation.
NI/ we important, they minimize the risk of personal financial
(k astation that could follow a major accident. If you have
employees, it's also the right thing to do.

So how does this affect your competitive position? First,
it gives you a leg up on the competition. Sure, you have to
charge a bit more, but you become a reputable business, not
a fly-by-night outfit. The practices noted above could in-
crease your overhead by $3,000 annually. Assuming 300
working days per year, you can cover this by increasing your
rates $10 per day. Or better yet, increase them by $30 per
day, and pocket the rest. The clients that complain the most
are the ones with the least resources should a lawsuit ever
occur, and that makes you a target. The better clients (those
who pay their bills on time) will usually favor a firm that
operates according to standard business conventions. IN
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LAYER III
 Both the superior audio of

Layer III and compatibility
with installed Layer II -

only codecs. Zephyr
costs about the some 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 trans-

mission 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

h« networks, voiceovers,
distribution of commercials,
backup to satellite and
microwave links, and many
other applications.

13
ad weather.
Finicky
players.

Losing streaks.

When it comes to
sports, you can't
control everything.
But with Zephyr,
you can guarantee
that every game
you broadcast will
sound great.

Combining the most

advanced digital
audio techniques
and the most

practical
features,

Zephyr is the

easiest way
to use ISDN

or Switched
56 for sports
broadcasts.

Zephyr's Layer III

provides the best

broadcast sound
qualify, and Layer II
and G.722 compati-
bility let your Zephyr
connect to every
major codec out
there.

'IMIIIII111111111111111111111111111111111111111111110111.1111111,

It's full

duplex,
so cues

can be sent from
the studio without the
cost of additional
phone lines.

Zephyr includes

an ISDN terminal
adapter and our
ISDN Telephone

mode allows you

to place a standard
voice -grade call to a
Plain Old Telephone
Service IPOTS)

phone.

With Zephyr, you
are always ready for
the opening pitch,
the kickoff, the jump
ball, the face off...
and your listeners.

2101 Superior Avenue
Cleveland, Ohio 44114

216.241.7225
Fax: 216.241.4103

email: info@zephyr.com

The Best to Hear Thew"
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Managing Technology:

Owner
upkeep

By Terry Baun

Terry Baun is president of Cri-
terion Broadcast Services, a
broadcast contract engineer-
ing firm in Milwaukee. Respond
via the BE Radio FAXback line
at 913-967-1905 or via E-mail to
beradio©intertec.com or by
CompuServe at 74672,3124.

When things break, they need to be
fixed. At a radio station, when those
problems threaten the continued

business operation of the facility, the need
for quick repair is critical. But how will this
happen in an industry where the trend is
toward further downsizing and outsourcing
of technical support?

Many station owners/managers face this
dilemma every day as they struggle to main-
tain quality and service without the aid of
full-time, on -site technical support. What
follows are some tips to help managers
understand and prioritize technical repairs.
These tips will also assist part-time and
contract engineers in making the broadcast
facility run as smoothly as possible.

Entropy strikes (again)
First, every manager needs to know the two

Immutable Laws of Maintenance:

1. Everything will eventually fail.
2. Everything that fails can be

repaired if enough effort, money
and time are provided.

Although it may seem discour-
aging, any hardware item is sub-
ject to the law of entropy, which
implies that by its very existence
in the temporal plane, it is less
new - and, therefore, more used -
every second. Even the most well -
kept equipment will eventually fail.
An aggressive maintenance pro-
gram can help to forestall unex-
pected failures by replacing criti-
cal parts as needed, but the best
possible planning cannot predict
the metal fatigue and molecular
wear processes that will finally
bring a machine down.

Of course, each and every part
in a machine could be replaced on
a scheduled basis (similar to the
maintenance plans for commer-
cial airliners), but the cost in labor

and parts would certainly be prohibitive in a
broadcast operation.

The real solution lies in determining how
serious a particular problem is. Failures that
result only in inconvenience or delay for
station personnel can probably wait until
the next regular maintenance visit by techni-
cal support personnel (and they don't merit
a 3 a.m. wake-up call to your tech support
personnel). Problems that halt the opera-
tion of your business will, of course, require
a more timely response.

How critical is the problem?
One good way to determine the serious-

ness of a problem is to look at it from the
perspective of those who pay your bills. If
your customers (your audience and your
advertising clientele) are not materially af-
fected by a malfunction, perhaps it is not a
real "4 -alarm" emergency.

For example, if a tape cart recorder loses
the ability to splice -find and erase carts, that

function can still be performed manually
with absolutely no effect on your customers.
However, if the record section of your one
and only cart recorder fails, you lose the
ability to generate revenue through produc-
tion of commercial messages - a problem
that will most certainly affect your advertis-
ing clientele, your audience and your bot-
tom line.

See Table 1 for a look at three major
areas of concern for a typical radio station,
with some common problems listed in or-
der of importance.

Trouble -reporting systems
are essential

It is critical to have a reliable and usable
system in place for reporting technical prob-
lems. Many stations have had success with
multisheet, carbonless trouble report forms,
with the original going to the engineering
department, a second copy posted right on
the troublesome machine and the third
copy to the station manager. A stack or pad
of these forms should be kept in each studio
and transmitter site and at the front desk.

Once you as a manager receive your copy
of a trouble report, your task is to prioritize
it and determine if it requires immediate
attention or if it can wait for the next sched-
uled visit by technical support. Separate the
reports into two file folders. Then, within
those two folders, put the reports in the
order in which those problems need to be
fixed. This creates a system that will help
you save time and money. It will make the
site visits by the technical support staff
much more productive because there will
be a concise list of problems, prioritized by
you, to be addressed at every visit.

When the problem is fixed, the original
trouble report should be signed and dated,
with details of the repair noted right on the
form. The trouble report sheet can then be
filed with the corresponding equipment in-
struction manual in the station's technical
files to provide a complete service record
for each piece of equipment.

This system can eliminate the need for a
separate file for repairs and modifications,
and it encourages documentation and record -
keeping because it's a one-step process.

Maintenance by non -engineers
Because technical support involves main-

tenance and repair, some stations have as-
signed some light maintenance tasks to
non -technical personnel, saving the more
difficult tasks and repair duties for site visits
by station technical support.

Most of the simpler tasks are basic house-
keeping functions, which, when performed
consistently, can result in increased on-line
time and smoother operation for the sta-
tion. Here are a couple of areas where
operations staff can help:

1. Transmitter:
 Keep it clean. If you can change a furnace
filter, you can change a transmitter filter.
Ask your engineer to buy extra filters and
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The Old Way.

InBox

Digital Courier's Way.

Say Goodbye To Couriers And Dubs.
This is supposed to be the digital age. So

why are you still waiting around for couriers,
analog dubs or satellite feeds?

Join the Digital Courier International network.

It's a fast, digital solution for audio delivery.
With DCI you can ship and receive CD

quality audio spots over phone lines. In fact,
commercials can be delivered to you from
across the conti lent in as little as one hour.
With traffic instructions attached.

This will cut dawn on the missed air
dates and make -goods that you get all
too often using couriers, satellite feeds

Di ital Courier

and any other digital delivery system.
DCI is the only two-way

audio distribution network in
the world that connects radio
stations, production studios
and distribution hou,cs too.

There's no charge to receive spots and
we'll even pay for the lines. All this for a one-
time installation fee of only $250.

So stop messing around with analog dubs.

Join Digital Courier International today.
Call Toll -Free 1-800-488-2021
for more information.
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Ilanaging Technolov
ner upkeep

change or vacuum them on a regular
basis. This can usually be done while
the transmitter remains on the air.
 Keep it cool. If your transmitter is on -
site, check the room periodically to be
sure the cooling system is operating. If
you have a remote transmitter site,
have your engineer install a tempera-
ture monitor and tie it to an alarm
function on your remote control. Or
use a separate dial -out phone system at
the transmitter site that can alert you to
unusually high ambient temperatures.
Remember that when the weather is
hottest, your cooling system is the most
stressed and likely to fail. Therefore, be
especially vigilant during heat wave con-
ditions.
 Keep it lit. Transmitters have pilot
and indicator lamps for a reason: to
help you diagnose the proper opera-
tion of the system. If your transmitter
has replaceable lamps, find out where
the spares are kept and ask your engi-
neer to show you how to change them.
There is nothing worse than trying to
troubleshoot a problem without trust
in the indicating instruments.

2. Studio equipment (similar concepts
apply):
 Keep it clean. Know how to clean tape
heads, pinchrollers and idlers. Also,
know how to use CD lens cleaners, DAT
cleaning tapes and floppy -drive clean-
ing diskettes.
 Keep it cool. Most tape -based audio
equipment uses the motor housing as
a fan. If dust is allowed to collect around
the machine, it will get sucked in and
collect on the interior of the machine,
diminishing cooling. Regular house-
keeping around and behind all equip-
ment (including computers) will keep
dust out and enable proper cooling.
Don't stack equipment on top of cart or
DAT machines, and ensure that cus-
tom equipment enclosures provide ad-
equate air circulation.
 Keep it lit Know how to change lamps
in audio source equipment and con-
soles. Some consoles require special
tools for lamp removal or insertion, so
be sure to get training in this before
attempting it - and be sure that your
engineer clearly labels the replacement
lamps. Many bulbs look identical, and
installation of the wrong one may dam-
age equipment logic circuits. And don't
forget the phone system. You can't an-
swer the phone if you don't know which
line is ringing.

The station doesn't sound right
Another type of problem that often

occurs is one in which someone re -

1. Safety issues
 Tower lighting and control system;
 Public safety RF exposure, tower equipment, fences and security, line
pressurization equipment;
 Operator safety exposed wiring, inoperative transmitter interlocks, broken
equipment resulting in potential operator injury, such as sharp edges,
exposed or damaged power cords, floor/aisle obstructions.

2. Station -operation issues
 FCC violations: typically resulting from over- or underpower operation,
failure to switch modes (AM stations) or transmitter malfunctions causing
generation of out -of -band or spurious signals;
 Failure of major program delivery, systems main studio console, audio
processing, production facilities, satellite networks, hard -disk audio net-
works;
 Failure of program delivery subsystems cart machines, CD players,
microphones, phone patches.

3. Business -operation issues
 Failure of major business systems computer network, phone systems, fax;
 Environmental/utility systems plumbing, HVAC, electrical problems.

Table 1. Prioritizing of problems is an important management function in today's radio
station. These common problems are listed in a prioritized order.

ports that the station just doesn't sound
right on the air. On -air quality issues
like these are perhaps the most diffi-
cult to verify, not only because our
aural memory is limited, but also be-
cause there are so many variables to be
considered - from the source audio on
disk or tape to the propagation charac-
teristics of the ionosphere.

However, there are some things you
can do to help narrow down a suspected
problem if you have done some home-
work ahead of time. Have your engineer
make a reference dub from a CD when
the studio and air chain is in tip-top
condition. You can then use that refer-
ence to play back in the studio (or over
the air) when you have a concern about
deterioration in system performance. If
you file the CD you dubbed, you can also
re-record it to test your studio recorders
against the earlier standard.

Do all of your quality control moni-
toring at a fixed location, such as your
at-home receiver, but definitely not at
the station, your office or your car. You
need a neutral, less pressure -laden lo-
cation. If you still hear something amiss,
you need to do more investigating.

Back at the station, compare the
Program and Air signals at the console.
The difference between the two is the
contribution of all audio processing,
transmission and reception variables.
If the program signal is OK but the air
signal is not, the problem exists some-
where after the output of the console.
Check to see if your audio processing
equipment has been changed or ad-
justed. It's a good idea to write down all
the processor settings (you can even
draw a picture of the knob positions) so
that you can quickly check to see if

something has been changed. If you
have an AM station, modulator tubes
in the transmitter may be suspect. Ask
when they were last changed or checked.
Check the source of the off -air monitor
(usually the station modulation moni-
tor) to see if it is behaving normally.
Station monitoring systems can dete-
riorate, too.

There also is a strong temptation to
deal with a problem by random knob -
twisting. Don't do it unless you know
what you are adjustingg.

If you still feel there is a problem and
you find no obvious cause, it is time for
a call to the engineer. Remember,
though, that our memory of how things
are supposed to sound can be decep-
tive.

This is an area where you really need
to talk with your engineering support
provider. A lot of technical assistance
can be given over the phone to manag-
ers who have a basic understanding of
the radio station and a disinclination
to panic.

Radio broadcast managers can play
an important part in the technical sup-
port functions of their facilities. Those
who are interested and aware cannot
only provide a first line of technical
support, but if so inclined, can actually
analyze and prioritize repairs so that
the station's engineering support can
be made even more effective. By estab-
lishing a working partnership with your
engineer, you will find that just a phone
call can often result in fixing (or at least
bypassing) minor problems. In addi-
tion, your confidence level in your facil-
ity, your staff and yourself will increase,
which is truly a bottom -line benefit for
all parties concerned. SI
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RE2000
The Diaphragm

We vacuum -laminate
gold just a few molecules

thick-to our ultratbin
diaphragm. Its unique

diameter provides an
extremely uniform,

superrardioid pattern, wide
dynamic range and

exceptional transient
'reponse.

The Transformer
Our custom -designed

Jensen output
transformer is low in

distortion and a true 150
ohms. It provides the

high rejection of electro-
magnetic noise that only

a transformer can.

The Awe -Inspiring, Uncompromising
Studio Condenser Microphone

Even before its introduction, the
RE2000 had earned an amazing repu-
tation and an enthusiastic following. Its

exacting performance elicited accolades

from professionals who thought they
had heard it all.

"The RE2000 has a richness of sound
I have experienced only along the
lines of a tube mic"- David Esch, Eschicago

"The perfect mic for recording any
acoustic string instrument."-

John Beland, Flying Burrito Brothers

"The RE2000 has the warmth of a
tube mic-extremely quiet and sen-
sitive, allowing me to pickup low-
level material without adding
noise."-

Scott Weber, Buena Vista Sound,VValt Disney Studios

"The RE2000 has a crisp, clean and
quiet response. I used less EQ to
achieve what I look for. What goes
in...comes out! It's also extremely
versatile...from vocals to acoustic
guitars to trumpets and violins."-

Tom Cusic,TM Century, Dallas.TX

The Performance
Self -noise is 5 to 10 dB

lower than "industry
standard" microphones.
And we keep it that way

even in conditions of high
humidity with our

Constant Environment
Syetem" (CES), which

keeps the element at a

constant 125 °E

The Amenities
Shock -mount system,
computer -grade power

supply, external pop filter,
bard -shell case, stand
adapter and 20 ft. of

premium cable with gold
connectors.

"I think it's one of the most versatile
I've ever used."- Roy Thomas Baker, Producer

In fact, all of these professionals asked

one remarkably familiar question:

"When can I get one of my own?"

It's available now! And once you've

heard it, we expect you'll be

inspired to send us an

accolade or two as

well. Ey
Electro-Voice, Inc. a MARK IV company 600 Cecil Street Buchanan, Michigan 49107 616/695-6831 800/234-6831 In Canada: 613/382-2141
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RF Engineering:

The folded
unipole,

art 1p

By John Battison, P.E.

John Battison, BE Radio's consult-
ant on antennas and radiation,
owns John H. Battison and Associ-
ates, a consulting engineering
company in Loudonville, OH. Re-
spond via the BE Radio FAXback
line at913-967-1905 or via E-mail to
beradio@intertec.com or by
CompuServe at 74672,3124.

0 riginally developed for military use,
the folded unipole has been in broad-
cast use since the 1950s. Credit for

its application in AM broadcasting should go
to the late John Mullaney, P.E, who did a
great deal of work on the military versions and
then translated it into the civilian radio indus-
try. Measurements made by Mullaney in the
early 1950s showed that the current distribu-
tion in a folded unipole is the same as in a
vertical antenna. This opened the door for its
use in broadcast applications and made it
easily acceptable to the FCC.

Long before the folded unipole, the shunt -
fed antenna was being used surressfully by
AM broadcasters, and it remained popular
until recently. It was suitable for daytime -only
operations, but the shunt wire's rather unpre-
dictable radiation caused the FCC to deny its
application for nighttime use or directional
arrays. But the advantages of shunt feeding

stimulated research into the folded
dipole, and this in turn led to the
folded unipole. This antenna can
be substituted in a series -fed direc-
tional array or a single -radiator sys-
tem without excessive FCC paper-
work.

Advantages of folded
unipole design

The folded unipole is a vertical
antenna with a grounded base that
is driven by a drop wire (or wires),
but it exhibits the electrical charac-
teristics of a much taller, series -fed
antenna. This is why the folded
unipole first came into use for very
low -frequency (VLF) applications,
where it is impractical to erect an
antenna of a suitable physical
length. In many cases, one -eighth -
wavelength or less was the maxi-
mum physical height available for
VLF antennas, with resulting low
efficiency and poor operating char-
acteristics. Use of the folded
unipole produced the equivalent

of a one -quarter -wave in some cases.
Apart from the benefits of reduced tower

height and cost, the other advantage of the
folded unipole comes in the area of ground-
ing. Grounded antennas generally suffer far
less lightning damage, and many other anten-
nas can be hung on the tower without the
need for quarter -wave sections or isocouplers
to pass the base insulator. Lighting chokes or
Austin transformers are not needed, and the
other antennas can be added or removed
without problems or the need to perform
antenna base -impedance measurements and
the associated FCC paperwork

Electrically, several benefits accrue from
the use of a folded unipole. The attainable
radiation resistance is higher than that of an
equivalent height series -fed antenna. Band-
width is normally greater than that obtain-
able from the usual series -fed antenna. Base
impedance can be adjusted as desired within
wide limits, while with a series -fed antenna
the base impedance is determined mainly by

its dimensions and characteristic imped-
ance.

In addition, the folded unipole seems to
be more stable in bad weather conditions,
and in many rases, conversion of an old
series -fed antenna can result in greater signal
strength and higher field intensities. This
feature has made it popular with broadcast-
ers who have old and deteriorated ground
systems. The actual RF radiated depends on
the antenna's overall height, nevertheless, it
seems to work well with a poor ground
system.

The folded unipole
exhibits the electrical

characteristics of a much
taller, series -fed antenna.

If you compare the performance of an old
series -fed antenna having a damaged ground
system with a properly timed folded unipole,
you will find the latter's radiation efficiency is
much greater. This is because less current
flows (lower I2R loss occurs) in the ground
part of the series -fed system. (The current
division in the antenna is determined by the
respective impedances of the line and the
antenna.) If you were to compare a properly
maintained series -fed antenna and a folded
unipole, the field strengths would probably
be the same.

When a station converts to a folded unipole,
it often receives reports of "much louder
signals." This is probably due to the restora-
tion of original radiation efficiency plus the
typical increase in bandwidth that occurs.
The latter improves audio quality, which
particularly contributes to making the signal
subjectively louder.

Applications and caveats
The folded unipole is an amazing piece of

hardware when properly used. Its major ap-
plication is to increase the effective height of
short AM radiators. It is probably most effec-
tive in improving radiation from towers that
stand about 40° to 60° tall. Second, it en-
ables the installation of FM, TV or other
antennas on an AM tower.

But there are certain limitations on folded
unipoles that are used in taller towers to
eliminate isocouplers or quarter -wave sec-
tions.Just because you can obtain an operat-
ing resistance of 5011 doesn't mean that you
have an efficient radiator. Although tall tow-
ers can be used as folded unipoles, certain
precautions have to be taken. The most
important issue is detuning the upper part of
the tower so it does not radiate out -of -phase
AM signals and produce poor radiation char-
acteristics.

It is not generally advisable to use the
Continued on page 19
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RI' Engineering:
The folded unipole, part 1

Continued from page 16
folded unipole on towers over about 1300 high unless two
folded sections are used. If this is not done, efficiency and
field strength will be considerably lower than expected. One
method of upper -tower detuning is to ground the top of the
first skirt about a quarter way up the tower, and then
construct a second skirt on the upper section of the tower.
The top of the skirt should be grounded to the tower and the
lower end connected via a tuning capacitor to the tower. The
process is basically experimental unless you have access to
Unipol, a computer program developed by Dr. J. Raines at
Mullaney Engineering.

Taller towers also allow the possibility of ice accumulation
on drop wires and their brackets. If ice forms on the drop
wires, tuning will probably change and raise the VSWR as the
base operating -impedance changes. This may detune the
transmitter and can lead to problems, especially for unat-
tended transmitters.

When a station converts to a
folded unipole, it often receives
reports of much louder signals.

Elements of folded unipole design
Basically, the folded unipole consists of three or six wires

(the FCC requires a minimum of three) suspended from the
top or near the top of the antenna tower. These wires are
generally known as a skirt, and they are suspended from
brackets or arms secured to the tower. If an FM or TV
antenna is to be mounted on the tower, the unipole skirt
should not pass over these antennas, but should start below
them.

Spacing of the skirt from the tower is not critical, although
it has an effect on the bandwidth. Spacing should range from
12 inches to 24 inches from the tower. Bandwidth also is
affected by the number of drop wires, usually improving as
the number of wires increases (up to six).

The skirt wires must be carefully connected to the tower
via the bracket arms. All paint must be removed from the
tower, and the arms must be clean. It is best to weld or braze
brackets to the tower if possible. The wires themselves also
must have electrically perfect connections to their arms.

Skirt wires can be placed either in line with the tower leg
or in front of the tower face. The actual position can have
considerable effect on the antenna's operation. It is usually
better to hang the wires off the leg rather than the tower face.
This results in a lower Q and better bandwidth, with a lower
reactance at the feed point

In the next issue we'll consider the installation of folded
unipoles. 111

For more information on folded
unipoles, circle (101) on Reply Card.

NEW! It's MATCHBOX II!

The industry's best
"balancing box' is now even better!

All four outputs adjustable
HI -GAIN mode for digital editors
Pro -grade gold-plated RCA jacks
More dynamic range

A better product...for the same price!
Over 15,000 Matchboxes are in use worldwide

FE HENRY
ENGINEERING

HENRY ENGINEERING
503 Key Vista Dnve

-i vire Madre. CA 91024 USA
TEL (818) 355-3656
FAX (818) 355-0077

A r,r Demand Doc #120 (818) 355-4210
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Extend Your
Serial Digital Signal

with GEPCO
VSD2001

UL Listed Type CM
Flame Retardant PVC

Double Shield
95%7C Braid

100% Alum./Polyester

Cellular Polyethylene
Dielectric

18 gage'
BC Center
Conductor

Gepco's Video Serial Digital cable outperforms traditional
precision video cable because it has a larger center conductor
and dielectric which means ower attentuation at higher
frequencies. This enables you to make longer cable runs.

The RG/6 Type VSD2001 is suitable for all serial digital
applications, post production, TV studios and HDTV. It is a
stock item available in bulk lengths, various colors and can be
connectorized and custom -cut to your length requirements.
All Gepco cable is made in the U.S.A.

1-800-966-0069
Ask your sales representative for a VSD2001 sample

Cable to carry you into the next millennium

GEPCO INTERNATIONAL, INC. 2225 W. Hubbard. Chicago, IL 60612
312-733-9555 Fax 312-733-6416 T0_L-FREE 1-800-966-0069

Circle 120) on Reply Card
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FCC Update:

Environ-
mental rule

compliance

By Harry C. Martin

Harry C. Martin is an attor-
ney with Reddy, Begley, Mar-
tin & McCormick, Washing-
ton, DC. Respond via the BE
Radio FAXback line at 913-
967-1905 or via E-mail to
beradlo@intertec.com or by
CompuServe at 74672,3124.

The license renewal cycle has begun for
radio stations. Renewal applications for
stations in Virginia, West Virginia, Mary-

land and Washington, DC, were due byJune 1,
and renewals for stations in North Carolina and
South Carolina were due by Aug. 1, 1995. By
April 1, 1998, radio stations in all 50 states will
have submitted their renewal applications.

Question six of FCC Form 303-S, the form
used for radio renewals, asks each applicant to
check the appropriate box to indicate whether
operation of its station may have a significant
environmental impact as defined by Section
1.1307 of the FCC's rules. Information rel-
evant to assessing whether operation of the
station may have a significant environmental
impact is included in the FCC's renewal instruc-
tion booklet, which will be mailed to licensees
several months before the renewal filing dead-
line. Also included are worksheets and tables
that enable certain categories of stations to
determine whether their facilities meet the

specific requirements of Section
1.1307, including those for radio
frequency radiation (RFR).

Generally, the RF worksheets can
only be used by stations located on:
1) a single -use tower; 2) a single
tower with multiple AM, FM (includ-
ing translators and boosters) and 1V
(including translators, boosters and
LP1V) users; or 3) a multiple tower
AM array (provided no other sta-
tions are co -located within the ar-
ray). Additionally, eligibility for AM
stations is limited to those stations
that restrict acrps by use of a fence.

If a station meets the eligibility
requirements for use of the RF ra-
diation worksheets and can deter-
mine from the worksheets that its
facilities will not have a significant
environmental impact, it may sub-
mit the following as the explanation
to support the "no" response to re-
newal form question six

"I have examined the
commission's environmental re-

quirements in 47 C.F.R. Section 1.1.307 as
outlined in Appendix C to the license Renewal
Booldet. Based on my completion of the
worksheets therein, I have determined that
operation of my facilities will not have a signifi-
cant environmental impact as defined by Sec-
tion 1.1307, which includes consideration of
the exposure of workers or the general public to
levels of radio frequency radiation exceeding
identified guidelines issued by the American
National Standards Institute."

After using the worksheets, stations finding
that their RF levels will exceed the guidelines
may still find their levels acceptable based on a
more detailed evaluation of a number of vari-
ables, for example, using antenna radiation
patterns or measurement data. In such cases,
the station should submit a statement explain-
ing why its facilities do not exceed the RF
radiation exposure guidelines at locations where
humans are likely to be present or describing
measures or circumstances that will prevent or
discourage humans from entering those arras

where the RF radiation exceeds the guidelines,
such as fencing or remote location. To make
such a special showing, a station will need OST
Bulletin 65 titled "Evaluation Compliance
with FCC -Specified Guidelines for Human
Exposure to Radio Frequency Radiation." Cop-
ies of the bulletin may be obtained from the
commission's Public Service Division by call-
ing 202-418-0200.

Stations that are not eligible to use the RF
radiation worksheets will need to use more
complex calculations or measurements to dem-
onstrate compliance. For this reason, an appli-
cant who is not eligible to use the RF worksheets
is advised to consider seeking the assistance of
a qualified consulting engineer.

If such a station elects not to seek the
assistance of a qualified consulting engineer
before reaching a determination with respect
to its facilities, it should review the Environ-
mental/RF Overview and the "General Envi-
ronmental Worksheet" contained in the FCC's
renewal instruction booklet. It should also
review OST Bulletin 65 in order to properly
evaluate the facility for compliance with the
RF guidelines. The bulletin provides infor-
mation and assistance on the RF guidelines,
prediction methods, measurement proce-
dures and instrumentation, methods for con-
trolling exposure and reference material In
that regard, the station may provide data that
demonstrates compliance with RF radiation
guidelines in support of its response to ques-
tion six.

Stations that determine, either through
the use of the worksheets or based on their
own calculations, that operation of the facil-
ity may have a significant environmental
impact must submit an environmental as-
sessment as an exhibit to the renewal appli-
cation. The components of an environmen-
tal assessment have also been included in
the renewal booklet

Emergency Alert System reminder
Replacement of the Emergency Broadcast

System (FRS) with the new Emergency Alert
System (EAS) is being implemented on the
following timetable:
July 1, 1995: All stations were required to
have modified their existing EBS decoders to
handle the shortened 8 -second, 2 -tone alert-
ing signal. Also, transmission of the short-
ened 2 -tone signal was permitted.
 July 1, 1996: All stations are required to
have replaced their FRS equipment with EAS
equipment
 July 1, 1997: The 2 -tone signal may be
transmitted only as part of a monthly EAS
test or in an actual emergency. Si

Dateline
On Oct. 1, 1995, license renewal appli-
cations are due for radio stations in
Florida, Puerto Rico and the Virgin
Islands. On Oct. 10, 1995, all stations
must place in their public files their
listings of the community issues and
responsive programming during the
period of July 1 throughSept. 30,1995.
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The Legend
Continues.

The Old Standard.
Our M267 Mixer is more than the best selling mixer

of the last ten years. It's the most versatile, the most
durable, and the best pe-forming. You trust it in your
rack - you trust it on the road. And while production
environments have changed, your mixer remained the
same. Until now.

The New Standard.
Our new M367 Portable Mixer gives you all the

reliability and durability of the M267, plus a list of new
features and improvements. We made it over 25 dB
quieter with a low noise circuit - ideal for digital formats.
We added two more mic line inputs, bringing the total to
six. We added peak LEDs. And we gave it 12 and 48 -volt
phantom power for your condenser mics.

What we didn't change was its toughness. It's still
made with a rugged all -metal chassis and manufactured in
the USA with legendary Shure durability.

The New Features.
Without increasing the size, we were able to pack in

dozens of new features and improvements. The M367
has all the features of the M267, plus:

 Input peak LEDs
 Detachable power cord
 Two XLR outputs
 Easy -access side battery compartment
 Headphone monitor circuit
 Output peak/limiter LED
 Balanced, 2 -position mix bus
 Adjustable limiter threshold
 Battery/AC VU meter illumination
 Monitor input sensitivity selector
 Program/monitor input selector
With the Shure M367 mixer, we've just raised the

stancards. It's time you raised yours.

For The Shure Dealer Nearest You,
Call 1-800-25-SHURE.

THE SOUND OF THE PROFESSIONALS ...WORLDWIDE. SHIP
Circle (21) on Reply card
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System
overview,

part 1
By Paul Montoya

Paul Montoya is president of
Broadcast Services of Colorado.
a contract engineering firm in
Lakewood, CO. Respond via the
BE Radio FAXback line at 913-
967-1905 or via E-mail to
beradio@intertec.com or by
CompuServe at 74672,3124.

Acolleague recently mentioned that he
was glad the "BS" has been taken out of
EBS. Many others share his sentiments

in one form or another. General managers
and owners will be happy that their listeners
won't be driven away by 22 seconds of obnox-
ious tones. Engineers will be happy that they
don't have to maintain a system that never
worked welL

The first phase of the new Emergency Alert
System (EAS) that replaces EBS is already
being implemented. (See "Counterpoint on
EAS," May/June 1995.) These new regula-
tions are now incorporated into Part 11 of the
FCC rules. Before delving in to the new sys-
tem, however, a bit of history is in order.

How we got here
Most will recall that the present 2 -tone EBS

system was established in the early 1970s. At
the time, this approach provided the most
robust way to transmit signals without false
triggering. FRS relies on stations passing in-
formation from one to another to get the
message to the public. This system breaks
down quite often due to a station not passing
on information or because of physical barri-
ers and distances between stations. By the
mid -1980s, problems with this system moved
broadcasters and the FCC to consider alter -

If the system works well
at the local level, then
the state and national

plans should fall easily
into place.

natives to EBS. A few of those activities ulti-
mately had input to the new EAS. Here are
some examples:

In Colorado, the Colorado Broadcasters
Association put together a task force to ex-
plore delivery of alerting signals around the
state. This was a challenge because of the
state's topography. The task force came up
with a plan using multiple means for point-to-
point communications between broadcast-
ers, including microwave and satellite. This
web approach became the basis of distribu-
tion for the new EAS system.

Meanwhile, in the Los Angeles area, an-
other engineering group put together a plan
for distributing more detailed information
about disasters to news departments around
the area. Using packet radio, they developed
a reliable method of delivering long -form,
coded information around the service area.

The National Weather Service also needed
a way to reach specific arras through its VHF -
based NOAH Weather Radio. Through basic
coded information, it came up with a protocol
to notify specific populations with multiple
alert levels. The system, called Weather -Ra-
dio Specific Area Message Encoder
(WRSAME), serves as the basis for the data

protocol found in the new EAS system.
In 1993, the FCC began testing new sys-

tems with the cooperation of state emergency
communications groups in Colorado and
Maryland. Testing took about a year with the
participation of many potential equipment
suppliers, emergency managers and broad-
casters.

The FCC then proposed rule changes for
the EBS system, and after processing com-
ments, it issued a Report and Order outlining
the new rules in December 1994. Although
there probably will be some adjustments to
these new rules, a new emergency alerting
system has been enacted.

Implementation is the key
Given the level of effort put into the devel-

opment of EAS by equipment suppliers, ad
hoc committees in different states and the
FCC, the new system should work well for
many years to come if implemented properly.
But that's a big "if." Its most important com-
ponent is not at the federal or even the state
level, but on the local level. This is where EAS
will be used most. If the system works well at
the local level, then the state and national
plans should fall into place easily.

In upcoming issues, this column will con-
sider the components of EAS and the plan-
ning required to put together a working sys-
tem. Procedural changes and equipment avail-
ability will also be covered along with esti-
mates of the costs involved. How EAS will be
integrated into any new unattended opera-
tions and rules the FCC is considering will
also be covered. Finally, the column will
include reports from state emergency com-
munication committees and the SBE's EAS
committee, which are exploring implementa-
tion of EAS and educating broadcasters as to
its use.

The new EAS should be a system that
broadcasters will want to participate in if it's
put together properly. Broadcasters are al-
ways looking for (and spending money on)
new information sources to provide to their
audiences. In this respect, a well -implemented
EAS can become a valuable resource for the
broadcaster rather than simply a new regula-
tory burden from the FCC.

In the next issue, this column will explore
how the web system works and why this is such
an important part of the new EAS.

Editor's note: BE Radio has received reports
of difficulties in modifying existing EBS re-
ceivers for shorter tones in addition to re-
ports of false activations by standard pro-
gram material on modified decoders. If
you have any evidence of such problems,
BE Radio wants to know. Contact the editor
via the BE Radio FAXback line at 913-967-
1905 or via E-mail at beradio©intertec.com
or by CompuServe at 74672,3124.

For more information on
EAS equipment, circle

(102) on Reply Card.
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Move Up from Carts to
Touchscreen i itoAudio
Play Any Audio at a Touch 12:15:38P Copyright 1995 by Scott Studios Corp.

Nothing else makes radio as fast or easy as
having all your spots, sounders and sweepers
start with your fingertip -always on-line and
ready to play from hard disk. And nothing
else makes your station sound as good or as
exciting as touchscreen digital and creative
talent with the new Scott Studio System!
Here's how it works: Six buttons on the left of
the 17" computer touchscreen play what's on
your program log. Scheduled spots, promos,
PSAs and live copy come in automatically
from your Scott System Production Bank and
your traffic and copy computers. You see
legible labels for everything, showing full
names, intro times, lengths, endings,
announcer initials, outcues, posts, years,
tempos and trivia. Your jocks can rearrange
anything easily by touching arrows (at mid -
screen), or opening windows with the entire
day's log and lists of all your recordings.

On the right, 18 "hot keys" start uns-
cheduled jingles, sounders, effects, comedy
or promos on the spur of the moment.
You get 26 sets of 18 user -defined instant
"hot keys" for your jocks' different needs.
Large digital timers automatically count down
intro times, and flash at 60-, 45-, and 30 -
seconds before endings. You also get count-
downs the last 15 seconds of each event.
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The World's Fastest Playback!
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 sound, spot, jingle, promo, PSA or
comedy you want and it plays instantly.
Or, you can put it anywhere you want in the
day's schedule. Audio is displayed any five
ways you like.

The Scott System also gives you a "Make
Good" button so it's quick and easy to
reschedule missed spots or promos.

Instant Requests from Hard Drive
Our most popular option is 9 gigabyte disks
with 1,000 songs pre -dubbed for free!
The audio quality of digital music from the
Scott System hard drive meets or beats the
best CDs.

And nothing could be faster than song
requests from the Scott System! You also get
five "Wall of Carts" with music that plays at a
touch! Songs are displayed by title, artist,
year, length, category, or any ways you like.

Young Country Event Line Promo
0: Call today!

:00/0:33/C PRO DA0307 12:15:47

Doc at the Dance Palace tonite

Young Country Traffic Bed

:00/4:00/F JIN DA2608 12:18:40

World's Easiest Contest
0: I Know the Answer! 441.

L:00/0:18/C PRO T02214 12:22:

Burger King $2 Brealeast
0: I Love This Place!

:00/1:00/C CM DA1103 12:23:

K -Mart Photo Finishing

0: Across from Eastland. 1
:01/1:00/C COM DA4310 12:24:01

°Young Country Jingle

0: 99 point five.
:00/0:06/C JIN DA1057 12:2411i

:14
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The Scott Studio System is your best way to make the move to digital audio and eliminate
troublesome carts. Each button on the touchscreen plays whatever you want instantly. All
scheduled soots, jingles, promos and scripts come in f-om your traffic and copy computers.
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Live Copy On Screen
Live tags, weather, promo copy, music trivia,
contest copy and winners' lists automatically
pop up on your Scott System's screen.

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 with the Scott System is "What if it
breaks?" The Scott Cart Replacement
System comes complete with every spot
and jingle stored redundantly on two hard
disks with a split-second switch to the "hot
standby" computer and its own backup
audio outputs! You get touchscreen
convenience, digital quality, and backup
redundancy for no more money than cart
machines and commercial carts.
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Sound Better With Digital Editing
Scott Systems' graphic waveform editors
work wonders with phone calls in the air
studio and creative spots and promos in
production.

Your Best Investment
The Scott System leads the industry with
the biggest broadcast groups like Shamrock,
Alliance, Salem, Saga, Liggett, Regent,
Tichenor, Heftel, Waterman, Max, Atlantic,
and Rawlco in Canada. Our major markets
include Detroit, D.C., Dallas, Miami -Ft.
Laucerdale, San Diego, Denver, Oklahoma
City, San Antonio, Greensboro, and others
large and small from Bangor to Bakersfield.

Scat Seadiod eft.
13375 Stemmons Freeway, Suite 300

Dallas, Texas 75234 USA
8 0 0 7 2 6 - 8 8 7 7

(800) SCOTT -77
Circle (22) on Reply Card
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By Kirk Harnack

Proper choice
and installation
are the keys to

success.

Cover skit.)

Implementing
automation

1Today's radio automation systems are reliable and user-friendly,
but not every system is suited for every radio station. Even the most
appropriate automation system is prone to failure ifit isn't properly
set up and maintained. The system also must accommodate the
future growth and changes that will inevitably occur.

So, you're thinking of
automating your radio
station. The sales reps

who used to sell transmitters,
cart machines or audio con-
soles are now pitching com-
puters. And with all the hype,
you think this computer au-
tomation thing could work,
but you're not sure. The radio
stations given as references
in the sales brochures cer-
tainly seem happy with their
systems.

Still, you figure there must
be stations that don't like their
automation systems - they're
not working right or they're
too difficult to use. Then you
remember that wall of reel
decks, carousels and go carts,
and time -announce machines
that always seemed to give
the wrong time. And you re-
call the elbow grease, head-
aches and even the motor oil
it took to keep those me-
chanical monsters moving.
You have to ask yourself, "Is
automation really for me7'

Today's PC -based automa-
tion systems are a far cry from
the crude assemblages of 10,
20 and 30 years ago. Indeed,
this year's systems are much
improved over their prede-
cessors of just three years ago.

The radio automation indus-
try is reaching a point where
most of the systems on the
market deliver reliable and
convenient operation.

A few years back, software
bugs and hardware glitches
posed a real threat to the
smooth and reliable opera-
tion of computer -automated

Choosing a
PC -based

automation
system should
involve input

from every
department in a

radio station.

stations. While still an im-
portant consideration, buy-
ers are now more assured of
glitch -free performance than
ever before from all systems
on the market. Reliable hard-
ware platforms and in-depth
software experience by the

various system manufactur-
ers are reducing the number
of worries when selecting an
automation system. But it's
still important to make sure
that you're getting the right
system and setting it up the
right way. Table 1 on p. 26
summarizes a process that
should help you choose and
assemble the best system for
your station.

Choosing a system
Programming, engineering,

air talent, sales, traffic/bill-
ing and management will all
reap tremendous benefits
from an appropriate, prop-
erly installed and well -pro-
grammed system. Likewise,
many or all of the station's
departments will be burdened
by a system that is poorly
considered or improperly set
up.

First, determine what you
want automation to do for
your station. Consider your
on -air product and how you
want your station to sound.
With proper planning and the
right hardware and software,
your automation system can
make your station sound
however you want it to.

The most important issues

BE RADIO, July/August 1995 25



Implementing
a ti Ionia tion

in selecting a PC -based automation sys-
tem today are suitability to the station's
operating style, flexibility in changing
styles or modes of operation, size of
audio storage space and, most impor-
tant, ease of use by the on -air and pro-
gramming staffs.

One of the most obvious differences
among PC -automated stations is the
smoothness - or lack of smoothness -
in executing the station's format.
Whether it's local talk, CD -based music
or satellite -delivered programming,
smooth execution of the format makes
a big difference in the perceived quality
of the station as a whole.

Most of the computer automation
systems on the market are capable of
rendering a well-timed and smoothly
flowing finished product. In fact, the
difference between a well -executed for-
mat and a jerky one is usually due to
setup and programming of the automa-
tion system by the station operators. For
this reason, it's a good idea to listen to
other automated stations in and out of
your market. If possible, visit those sta-
tions and take note of how their automa-
tion systems work. You'll likely find that
some brands of systems are easier to
program than others.

Some manufacturers will point you
toward installations or stations that they
are particularly proud of These resources
can be extremely valuable. As a pro-
grammer, engineer or manager, you can
ask questions and get advice from these
experienced automation users to deter-
mine how best to implement a digital
system at your own facility.

With regard to programming and on -
air sound, ask yourself these questions:
 Do I want to run straight automation
all the time or do I want to have certain
shifts run by live announcers?
 Will I use CDs for music sources or will
all music be recorded onto computer
hard drives?
 Do you want the system to handle
automatic recording of network com-
mercials or programs? Can the automa-
tion system easily handle such tasks?
Can it do so without tying up other
capabilities?
 Can I preview certain program ele-
ments that are scheduled to play later to
make sure that they sound good?
 Can I record voice track intros or
outros and preview how they will sound
in context with program material during
a single session?
 How does the production studio tie
into the system? Can I edit and produce
spots on the automation system or do I
need a separate digital audio worksta-
tion? Can I produce spots elsewhere

The on -air combo studio for country -formatted WOHT-FM and WDTL-FM In Cleveland,
MS, uses a Computer Concepts DCS (monitor at upper right, controlling hard -disk spot
storage) with a TM Century UDS (controlling Sony CDJukeboxes at left). Each station uses
the studio for separate live or live -assist dayparts. During dayparts when both stations
are fully automated (mid days and overnights), the studio is used for production.

and easily transfer finished spots into
the system?

The answers to these questions can
help you make your "first cut" from the
list of available automation systems.

Further investigation
Depending on your needs, this list

may now be fairly small or still quite
lengthy. If your station is small, with
simple computer automation needs,
there are plenty of manufacturers that
can help you. All of these manufacturers
and integrators can assemble a small
system for satellite -programmed or small
live -assist radio stations. Some of these

manufacturers specialize in small one-
or two -user systems.

The smallest systems have only one
computer with one or two workstations.
A workstation in such a system may
simply consist of a second monitor,
mouse and keyboard attached to the
computer. These are the least -expensive
systems and for simple satellite -based
automation, they are adequate. The
smallest systems are easy to outgrow, of
course, if the station's format or opera-
tional complexity changes.

For larger stations, the list of appro-
priate automation systems becomes

Continued on page 28

 Determine what you want automation to do for your station.
 Define your station's goals for automated operation.
 Listen to automated stations. Note how some sound mechanical while others
flow smoothly and have a live sound to them.
 Talk to automation manufacturers and their cutting -edge clients. They are a
good resource for discovering what automation systems can and cannot do.
 Thoroughly investigate the various systems on the market. Compare their
features as well as their operational "feel."
 Consider various networking topologies.
 Obtain input from management, sales, engineering and programming depart-
ments regarding system selection.
 Select a system.
 Plan the system's implementation and installation carefully.
 Install the system neatly and provide good documentation.
 Train users. Consider using factory training, especially if most of the station
staff has limited computer experieme.
 Fine-tune the operations. Expect early problems.
 Maintain the system and its software.
 Subscribe to software updates.
 Stay in touch with the manufacturer.

Table 1. A step-by-step approach to implementing automation.
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Automating multiple stations
Automation can make it possible and cost-effective to
operate multiple radio stations from a single faci ity or
even from a single studio.

An increasing number of systems can handle simulta-
neous playback and record/playback operations for
multiple program streams. Alternatively, two or more
separate systems can operate independently or be linked
to a single file server for sharing common elemerts, such
as spots or newscasts.

Although the automation systems for these multiple
services should share a common computer platform type,
the associated hardware need not be identical. For
example, one computer could be used for a satellite -
delivered format while another computer in the same
facility could be used for a locally programmed format
with CD jukeboxes and hard -disk storage.

The multitasking required by such multiple operations
implies that only the fastest platforms should be used.
Setup and maintenance of the system should also be
handled only by the most experienced personnel. LAN
bandwidth is another issue to consider. Although typical
10Base-T Ethernet can be adequate, the number of audio
programs flowing simultaneously through the LAN will be
limited. A faster LAN, such as 100Base-T or a proprietary
audio workstation network,
might be warranted.

Data compression plays
an important role here, as
well. Not only does it
conserve storage space on
disk for digital audio
programs, it can also allow
more programs to travel on
a LAN at the same time
due to their reduced
bandwidth requirements.

Plan ahead
It may be difficult

(though not impossible) to
upgrade an existing, single -
station automation system
to multistation operation.
Therefore, when shopping
for an automation system
that will handle multiple
stations - or may have to
in the future - look no
further than the industry's
top performers, and shoot
high when specifying the
hardware.

Recent trends toward consolidation are likely to
continue and even increase given the imminent regula-
tory changes that will likely eliminate duopoly and
ownership limits. The multistation automation system may,
therefore, become a veritable staple in the radio engi-
neering diet. But whether you eat them for breakfast or
they eat your lunch will depend on how well you have
specified and managed the system(s).

For this reason, any broadcaster considering the
economies of multistation automation must realize that
the savings come mostly from consolidated physical
space, reduced overhead and non-duplicatior of
hardware - not necessarily from operations pesonnel.
The care and feeding of the automation system is a
critical function, requiring specialized skills and deep
understanding of general computer hardware and
specific automation software. This is true even in a single -
station application, but increases geometrically with
multistation situations.

Meanwhile, a number of clever new automation

By Skip Pizzi, radio editor

applications are ailowing single or multistation automa-
tion systems to sound inc-easingly less automated. One
example is customized weather announcements using
your choice of voice talent. Based on techniques similar
to a telco's automated directory assistance system, a
script list is provided for the air talent containing all the
possible words and numbers needed for a weather
report. The talent records these tracks (typically with
several inflections for each), which are then indexed and
stored on a computer's hard disk. On a regular basis, the
computer calls a weather service and downloads the
current area weatner conditions as an ASCII text file, then
scans the file data and assembles the corresponding
voice tracks into a digital audio file, ready for airplay
when the automation system calls for it. The same ASCII
data can be used to assemble different weather reports
for multiple stations, each using different voices.

Riding herd
Because monitoring multiple stations simultaneously is

difficult, silence sensors are highly recommended for
each channel in a multistation facility. Expected regula-
tory changes in unattended operations also will make
such alarms welcome, encouraging many stations to

consider the installation of
some "intelligent" unat-
tended functions. Beyond
fulfilling the mandatory
regulations, such systems
can be programmed to
call out and alert one or
more staffers when any
channel experiences more
than a few seconds of
dead air, or any critical
component of the automa-
tion system is experiencing
a fault. Different problems
can be directed to
different staffers, if appro-
priate.

Given the trend toward
computerization of radio
operations, another item
that may become popular
in the station of tomorrow is
the remote CPU. A number
of manufacturers offer
packages that allow a
computer keyboard,
mouse and monitor to be
placed at some distance

Four Canadian radio stations (CJOR /CKOR/CHOR/CJMG-
FM, Penticton, BC) are controlled from a single studio in this
Media Touch Systems' networked installation. The s-ations all
have shared touchscreen access to spots and 5,000 music
cuts stored on ha -d disk.

from its associated CPU.
This offers two cdvantages to radio stations. First, it

allows you to put the CPU's noisy fans and disk drives
away from any open microphones. Live -assist applica-
tions will typically require a combo operator to have the
computer adjacent to his/her operating position and
anncunce-microphone but only the screen and a
control surface need to be there - not the CPU. Second,
at an automated multistation facility, these CPU extend-
ers can be routec to a switch, allowing a single key-
board/mouse/monitor to be used for controlling and
monitoring several different CPUs. An operator can use
this switch to select between CPUs, thus monitoring
several separate computer automation systems or
terminal points on a LAN from a single workstation.

Wi-h appropriate equipment such as this, operated by
knowledgeable cnd well -trained personnel, radio
stations can continue to find more efficient and cost-
effective ways to serve their audiences and clients with
automated systems. 61
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Continued from page 26
smaller. Designing, building and inte-
grating large, real-time operating sys-
tems for complex radio operations is a
daunting task. It's more important than
ever to carefully check a manufacturer's
track record with other installations and
users prior to considering them.

Regardless of size, making an informed
decision on an automation system is
critical. You'll be using your automation
system in one form or another for sev-
eral years. Choosing the right one is at
least as important as selecting the best
transmitter, telephone system or music
scheduling software for your station.

Network topologies
Any digital automation system that

uses more than one computer will most
likely involve a local area network (IAN).
Networking allows computers with dif-
ferent functions to communicate with
each other and share information. For
example, the computer for traffic and
billing can be networked to the main
automation computer so that the next
day's program log can be instantly loaded
for airplay. Then the traffic and billing
computer can retrieve the previous day's
as -aired schedule for reconciliation with
the original log.

Two major types of computer net-
works are:peer-to-peerand client -server.
Either is preferable, but as a general
rule, a peer -to -peer network (such as
Windows for Work Groups orlANtastic)
is better for small installations, while a
client -server approach (such as Novell)
is more appropriate for larger systems.

Both topologies work well with most
automation systems currently on the
market. For best performance, however,
both require careful attention to cabling
practice and layout. Be sure to consult
with the manufacturer and install ca-
bling and connectors exactly as speci-
fied.

Comparing features and "feel"
Competition and market shakeout

are starting to create a sense of unifor-
mity among automation systems. For
example, if one automation system of-
fers a new feature that automatically
prints a report of outdated commer-
cials, several other systems are sure to
follow suit quickly. This healthy compe-
tition results in a substantial amount of
similarity across otherwise diverse -look-
ing systems.

Yet one important factor that sets
each automation system apart is its
overall look and feel to the user. While
all of today's systems are becoming
more user-friendly, some are still well

ahead of others in this respect. Indi-
vidual user preferences also may vary
widely on this point.

Many users prefer the consistent
menus and graphical environment of
Microsoft Windows. However, Windows
has traditionally been a difficult envi-
ronment for computer programmers to
use for the real-time applications re-
quired by on -air operations. Until re-
cently, DOS and UNIX -based software
packages could outperform Windows -
based programs for such applications.
Now, with the fast 486 and Pentium

much more. In some cases, the interface
will involve simple closures or relays. In
other cases, intelligent control and sta-
tus reporting can be included via RS-
232, RS -422 or RS -485 interfacing,

Selecting a system
As mentioned earlier, the selection

process for an automation system should
involve several radio station departments.
Sales and traffic departments should
look at the systems to determine com-
patibility with existing station software.
For example, if the sales department

At WMC-AM in Memphis, an ENCL.) Sys -ems" DAD486x network is used for live -assist
daytime operation and overnight automation of the station's news/talk format. Seven
DAD486x workstations and two file servers are linked via LAN, with separate monitors
used for audio (touchscreen at right) and text (at center) displays. In this talk studio, a
third monitor (at left) displays queued caller data.

computers commonly available, there
is virtually no gap in performance be-
tween Windows -based systems and oth-
ers. A decision as to which environment
is better can be based upon which feels
better to the station's users.

Don't just evaluate the playback per-
formance of the system. One of the
most influential characteristics to an
automation system's overall user friend-
liness is how it records. Recording can
be handled in a manual mode (with an
operator dubbing spots on the hard
disk, for example) or in an automatic
manner (such as taking in scheduled
satellite feeds).

Operationally, note that when con-
verting from manual to fully automated
operations, every jingle, ID and voice
announcement will have to be prere-
corded and programmed for playback.

For fullest flexibility, the automation
system will control a number of out-
board devices during playback and re-
cording operations. These can include
CD players/jukeboxes, audio switchers,
satellite receivers, DAT recorders and

uses TAPSCAN or other qualitative data
analysis program, can the current "avails"
be obtained from either the automation
system or from the traffic software? Like-
wise, the traffic department should check
with its software provider to determine
compatibility with any automation sys-
tems under consideration.

The programming department's needs
will also greatly influence the system
purchase decision. Some computer au-
tomation systems can interface with vari-
ous wire services (such as AP or
ZAPNews), as well as with the National
Weather Service wire. Hardware issues
are also involved. For example, the pro-
gram director at a live -assist station may
want to have a system with separate
monitor screens in the control room -
one for playlist information and the other
for text to be read on -air. (Stations that
are automated full-time won't need an
extra screen for on -air text.)

The heaviest burden in automation
system selection usually goes to the en-
gineering department. It's vital that the
engineer understands the myriad func-
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dons and options offered by the various
manufacturers. He or she must deter-
mine their viability and importance for
the station's operation. The engineer
must also be aware of any installation
challenges that the station's particular
facility will cause (high RF environments,
long cable runs, powering problems and
so on). It's certainly best to discuss these
issues not only with the manufacturer
but with other users of the same system.

A station's engineer or consultant can
also query potential vendors about the
automation system's operation at the
hardware level. These issues include
considerations such as RAID hard -disk
arrays, drive mirroring and redundant
network supervision.

Reliability
It's important that station manage-

ment and programming departments
be made aware of the various options
and costs of different levels of redun-
dancy in the system. Some stations are
willing to tolerate a certain amount of
downtime, while others are willing to
pay whatever is necessaiy to ensure
100% reliability from the system. No
matter what redundant precautions are
purchased or waived, station manage-
ment should know clearly what level of
protection they will have.

To determine the range of possibili-
ties in this regard, a few more questions
to manufacturers regarding file mainte-
nance and hard -disk management are
in order:

 What hard -drive redundancy is avail-
able and at what cost?
 How can data backups be performed?
Can they be done automatically?
 How reliable are the computers being
used? Do they employ industrial -grade
cases and power supplies or standard
office designs?
 What about file maintenance and man-
agement?
 Are there convenient screens to man-
age existing and outdated audio cuts?
Can they be deleted automatically after
a kill date?
 What about orphaned audio cuts that
are no longer used but are taking up
hard -disk space?
 Is there a routine for defragmenting
the hard drive? Is one necessaiy or does
the system's software handle that on an
ongoing basis?

Installing the system
Installing a distributed system, such

as a computer -based automation sys-
tem, often involves apparent conflicts
between a fixed wiring and installation
scheme and a flexible one that allows for
easy future expansion and change. The
two approaches can be jointly accom-
modated, however.

First, begin your planning well ahead

of the installation. If the installation is
large, have plenty of space available for
the system's server computer(s), hubs
and their associated cabling. Plan to put
centralized equipment in a computer -
friendly environment. This implies fil-
tered air in a room that can be kept at a
comfortable temperature. If you'll be
depending on your automation system
(and who doesn't) be sure to include a
UPS in your system. Treat the automa-
tion as a mission -critical system. The
additional cost for a few extra precau-
tions is small compared to the trouble
they can prevent.

If the system to be installed involves
more than two or three workstations or
IAN nodes, the advice or services of a
IAN expert should be sought. This is
someone who has expertise in the physi-
cal layer of a IAN who will be more
familiar with wiring practices, cable
management and hardware options than
many radio station engineers.

Most radio automation systems in-
clude one or more custom-built inter-
face boxes, usually provided by the sys-
tem manufacturer. For a neat and ser-
viceable installation, it is important that
the connections to these boxes be
brought out to punch blocks, barrier
strips or some other mass -termination
system. After initial installation, there
are almost always changes in the system
setup. Failure to wire such interface
boxes out to a flexible terminating sys-
tem will usually result in an unruly mess
of wires.

Remember, the system installation is
probably going to last for several years.
Design and wire the system so that
changes in audio sources, control relays
and even station formats can be accom-
modated easily.

Documenting the system installation
is also vital. The simplest form is self
documentation, where wires and cables
are clearly and effectively labeled ac-
cording to function and destination.
Additional documentation can take the
form of written pages with wire lists,
including wire type, source, destination
and purpose.

Fine-tuning the system
The initial installation and program-

ming of a modem computer -based au-
tomation system will normally see sev-
eral changes and refinements before
everyone is happy. Often, a new version
of software that includes bug fixes be-
comes available between the time your
system is shipped and the time it's com-
missioned on -air.

Additionally, your station may have
particular operational needs that were
unforeseen at order time. A good manu-
facturer will work with stations to fine-
tune or even offer new or updated soft-
ware modules to fulfill specific require-
ments. Therefore, if the system doesn't

work exactly to your expectations upon
initial installation, work with the manu-
facturer to resolve any difficulties. This
process of learning and expressing spe-
cific needs is normal upon initial instal-
lations. Within a few days or weeks,
you'll likely have a system that performs
well and probably does more than you
thought it would.

Nevertheless, at most stations a new
computer -based automation system rep-
resents a large change in operating pro-
cedure for staff. For this reason, it's
usually sensible to take advantage of any
operator training that the manufacturer
offers. Today's automation software of-
fers such a variety of programming op -
dons that users who are self-taught may
miss out on many of the software's
operational features.

After the system is up and running, it's
important to keep a good relationship
with the manufacturer, for short and
long-term viability. No matter how good
your system may be at the outset, most
automation suppliers continually work
to improve the software, fixing prob-
lems and adding options their users ask
for. Make sure your system supplier
knows you're out there. If the manufac-
turer offers a support program by sub-
scription, it's generally wise to avail your-
self of it. The cost is usually minimal
compared to the potential cost of being
disconnected from support and techni-
ca: help when you need it.

Step carefully
Many stations will be purchasing digi-

tal automation systems in the near fu-
ture. Whether the system will replace
older automation, run a new station or
serve as a digital storage system for a live
radio facility, careful attention to fea-
tures, feel and long-terr support are
crucial to making the best decision. Be
sure to include all interested depart-
ment heads in the decision process. An
integrated automation system will tie
your staff and their functions together as
never before.

Kirk Hamack is president of Harnack Engi-
neering, Inc., an international broadcast
contract engineering firm. Respond via
the BE Radio FAXback line at 913-967-1905
or via E-mail to beradio@intertec.com or
by CompuServe at 74672,3124.

For more information
on automation sys-

tems, circle (100) on Reply
Card. See also "Playback
Automation," p. 89 of the

BE Buyers Guide.
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Feature:

The dawn of
digital radio

approaches-
slowly.

By Skip Pizzi, radio editor

At NAB 95, USA Digital Radio
presented mobile demonstra-
tions of IBOC AM and FM for-
mats. (Photo courtesy of CBS
Radio.)

DAB
update

As the rest of the audio world - professional and consumer -
makes steadypmgress toward all things digital, radio broadcasting's
digital conversion seems to be lagging behind. Yet quite a bit is
going on behind the scenes, and the pace is quickening. Ready or
not, some fundamental changes are in stow for radio broadcasters.

Digital radio broadcast-
ing continues to inch
toward reality in the

United States, while in other
parts of the world it's moving
a bit faster - but in somewhat
divergent directions. The last
years of this century will likely
become the birthing period
for new digital radio services
around the globe.

In the United States, an
evaluation of proposed DAB
formats is moving from a lab
test to a field test phase. The
EIA and the National Radio
Systems Committee (NRSC)
have been conducting joint
laboratory tests at NASA's
Lewis Research Center in
Cleveland since April 1994.
(See "Re: Radio," March and
November 1994.) The results
of this first phase of testing will
be presented in late August.

Meanwhile, a second phase
of over -the -air tests are sched-
uled to begin later this sum-
mer in San Francisco, with
final results expected by year's
end. Delays in this complex
process would surprise no one,
however, and the final recom-
mendations of the testing
committees may not appear
until mid -1996 orlater.These
recommendations will be pre-
sented to the industry, the pub-
lic and the FCC, which may
elect to use them in its
rulemaking procedures for
DAR

Testing difficulties
The EIA/NRSC testing has

been complicated by the vari-
ety of proposed formats. These
include satellite and terres-
trial formats, new -band and
in -band systems, and in -band
operation in the AM and FM
bands. (See Figure 1.) Some
proponents have submitted
multiple systems or modes of
operation (see Table 1), and
improvements added by pro-
ponents during the extended

The NTIA has
asked the FCC

to deny
permission to
test the Eureka
147 system at

L -band.

process have required some
re -testing at the lab.

The current tests include
objective measurements and
subjective listening tests. For
the latter, digital recordings
were made in the lab under
impaired and unimpaired
conditions. These recordings
were sent to the Communica-
tions Research Center in Ot-
tawa, Ontario, Canada, where
a well -established listening test
site exists. Expert listeners
from the United States and
elsewhere were used for these

tests, the results of which will
be included in the August re-
Port -

Some concern about the
validity and methodology of
the tests has surfaced, particu-
larly over the multipath pre-
diction models used. The
EIA/NRSC has expanded the
multipath analysis in its tests,
considering both Rayleigh and
Doppler -type fading, but
confirmation of the lab's
multipath evaluations will not
come until the field tests are
completed.

Even then, the results may
be inconclusive. It is not clear
that a single winnerwill emerge
from the process. This is due
to the "apples and oranges"
variety of formats noted ear-
lier, plus the fact that the NRSC
is charged with the IBOC for-
mat tests while the EIA handles
the other formats. Members
of both groups have pledged
to unify the style of their re-
ports, but this does not guar-
antee a singular result.

Another problem involves
the experimental licensing re-
quired to perform the field
tests. FCC authorization has
already been granted for the
IBAC format, and IBOC au-
thorizations are expected
soon. But the National Tele-
communications Information
Agency (NTIA) has asked the
FCC to deny the EIA/NRSC
permission to test the Eureka
147 system at L -band (1,452-
1,492MHz) because this

Continued on page 33
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Figure 1. Format types currently under consideration for DAB. (Docket 90-357 refers to
proprietary systems proposed by DBS-R service -providers currently under consider-
ation by the FCC for S -band DAB allocations.)

Continued from page 30
band is not authorized for DAB use in
the United States. The NTIA was instru-
mental in keeping the U.S. delegation
from supporting a worldwide standard L -
band DAB allocation at the 1992 World
Administrative Radio Conference
(WARC-92), where international new -
band DAB spectrum decisions were
made. Instead, the United States chose a
2,310-2,360MHz allocation - the so-
called low S -band - for new DAB uses.

Among the EIA/NRSC proponents, only
the VOA/JPL system uses the S -band.
Although Eureka 147 can apparently
work in the S -band, the format was sub-
mitted to the EIA/NRSC tests only in an
L -band mode. Evidently, this was a calcu-
lated risk on the proponent's part, with
the following strategy: If the tests confirm
that Eureka 147 at L -band outperforms
in -band systems, then perhaps US. regu-
lators would be forced to rethink their
prohibition of L -band DAB. Depending
on the test results, this L -band -only test-
ing of Eureka 147 could thereby compli-
cate subsequent decision -making.

International disunity
Canada and a few European countries

are testing or implementing Eureka 147
in the L -band. The Canadian equivalent
of the FCC recently proposed the issu-
ance of 3 -year experimental L -band li-
censes to any Canadian AM or FM broad-
caster that wished to simulcast its signal.
Other entities could also apply for re-
maining spectrum, if any. Eventually, ter-
restrial and satellite signals will share the
Canadian DAB band.

Most of Europe also plans to use
Eureka 147, but on various frequencies
in the VHF- or UHF -1V bands rather
than at L -band and for exclusively terres-
trial DAB. This includes the United King-
dom, where the BBC has put DAB on a
fast track Among other European coun-
tries, only France is solidly backing
L -band, with Germany considering it
along with VHF.

Meanwhile, European satellite -DAB
applications have been relegated to back -
burner status given the European
continent's relatively small size, high
population density, multiple languages,
lower mobile use of radio (only 20%
mobile listening) and less advantageous
northerly location for geosynchronous

satellites. This has focused DAB devel-
opers in each country toward terrestrial
services, where less expensive and unilat-
eral approaches can be accommodated
in each country.

Such divergence among European
DAB applications shows that interna-
tional DAB disharmony is not limited to
the "US. vs. the world: Although the
United States is the only nation consid-
ering an in -band approach, a multiband
radio similar to HF receivers could be
required for true universal reception ca-
pability, even in Europe alone.

Furthermore, if the United States settles
upon an in -band standard, some other
countries (particularly those with a strong
private broadcasting community) may
subsequently move to embrace it. A good
example is Mexico, which had at first

International DAB
disharmony is not
limited to the "U.S.

vs. the world."

joined the Eureka 147/L -band camp,
but later retracted itself to a wait -and -see
mode. In -band systems would be affected
somewhat differently in Europe, how-
ever, where tighter AM and FM channel -
spacing rules exist.

U.S. system specifics
As Table 1 indicates, in -band types are

the most prevalent among proposed sys-
tems for US. use. One of AT&Ts systems
is an in -band adjacent -channel (IBAC)
approach, which proposes to use low -
power digital signals in taboo (typically
second -adjacent) FM -band channels. It
uses a single carrier and provides high -
quality stereo audio using AT&Ts Per-
ceptual Audio Coding (PAC) bit -rate re-
duction algorithm plus 5kb/s to 20kb/s
of auxiliary data.

Another of AT&T's systems, this one
jointly proposed with Amati Corpora-
tion, uses the in -band on-channel(IBOC)
method, wherein a station's digital signal
shares the same channel with its existing
analog FM -band carrier. The digital in -

Feature:
1)113 update

formation is placed on multiple (up to
128) narrowband QAM carriers on the
two outer edges of the channel, at low
enough modulation to remain under the
FM mask A "hole" of about 200kHz is
left clear in the center of the channel for
the analog FM signal. Hanging the two
digital "sidebands" onto the channel in
such a manner has given rise to the term
saddlebag IBOC for this method. Amati/
AT&T has also submitted a one-sided
variant of its system for use in certain
short -spaced environments. Either sys-
tem could provide high -quality stereo
audio using PAC with a variable amount
of auxiliary data. The system includes an
8kb/s auxiliary overhead channel (AOC)
that allows numerous modes of adaptive
operation to be communicated to the
receiver.

Another new wrinkle to the EIA/NRSC
testing process has emerged from this
system, which has spawned another acro-
nym, IBRC, for in -band replacement
channel It refers to the ability of an
IBOC system to eventually "fill in" the
broadcast channel with additional digi-
tal data if the analog signal that shares
the channel is retired from service. Field
testing of this option will require shut-
down of the host station's analog carrier
for some short periods, probably during
overnight hours.

USA Digital Radio (USADR) is the
only proponent with traditional broad-
cast roots. It's a consortium of Gannett
Broadcasting, CBS Radio and Group W,
with some other technology partners
developing the hardware. USA Digital
has submitted two separate FM-IBOC
systems, both of which are significantly
different than their original system of a
few years ago. While the previous system
distributed data over multiple
narrowband carriers spread across the
entire FM channel, their new systems use
wideband carriers in a saddlebag arrange-
ment. Adaptive RF equalization is also
used to help combat multipath effects.
The two current versions of USADR's FM
systems (called FM- l and FM -2) differ
only in their hardware implementations,
with the FM -1 system using a more re-
cent, all -silicon (i.e., less -expensive re-
ceiver) design. High -quality stereo audio
using the ISO/MPEG layer 2 bit -rate
reduction algorithm and up to 64kb/s
of auxiliary data are provided.

USADR also has submitted an IBOC
system for use on AM channels - the only
proponent to do so. It places digital
information across the AM channel us-
ing phase and frequency modulation so
it is not detected by the analog AM
receiver as anything other than a slight
elevation in the noise floor. It is not

BE RADIO, July/August 1995 33



I) \B ;1

compatible with C-QUAM AM stereo,
however, requiring the analog AM signal
to be limited to monaural operation. The
system provides substantial improvement
in audio quality over analog AM (with
quiet, 15kHz stereo audio, using a varia-
tion of ISO/MPEG Layer 2), and it offers
a small amount (2.4kb/s) of auxiliary
data.

At NAB 95, National Semiconductor
showed a mock-up of a single receiver
chip for USADR's AM and
FM IBOC systems that could
be added to a standard AM/
FM receiver for small addi-
tional cost. USADR also pre-
sented mobile demonstra-
tions of its FM -1 and AM
IBOC systems at NAB 95.
Observers noted that AM-
IBOC signals were lost un-
der some obstructions, and
that FM signals suffered
some problems from severe
multipath conditions. Nev-
ertheless, most listeners
were favorably impressed,
particularly by the AM-IBOC
system's performance, and

muting, through the addition of many
more intermediate quality modes. The
demonstrations also illustrated the sig-
nificant amount of time -domain inter-
leaving used by the IBOC systems. Lis-
teners switching between the analog and
digital signals noted time differentials of
several seconds.

Among new -band systems, the Eureka
147 format allows up to six separate
high-fidelity stereo audio signals to be
multiplexed into a 1.5MHz-wide chan-
nel in the L -band, each with some auxil-
iary data capacity. The actual configura-
tion of the Eureka ensemble of signals in
the 1.5MHz channel is adjustable. Any

Ir FORMAT METHOJIMIFTESTED
MODES AUDIO 11

CODING

AMATVAT&T IBOC-FM 2 PAC

AT&T IBAC-FM 1 PAC

EUREKA 147 NB (L -band) 2 ISO/MPEG U

USADR AM IBOC-AM 1 ISO/MPEG U

USADR FM -1 IBOC-FM 1 ISO/MPEG U

USADR FM -2 IBOC-FM 1 ISD/MPEG U

VOA/JPL NB (S -band) 1 PAC

Table 1. DAB formats and their modes currently under testing by
EIA/NRSC for use in the United States. (IBOC=In-band, on -channel;
IBAC=ln-band, adjacent channel; NB=New band; PAC=Perceptual
Audio Coding; L2=Layer 2.)

USADR representatives
took pains to note that the systems'
development is far from complete.

The most frequently noted problem
with the FM -1 system during the demon-
strations was a kind of digital receiver
"blend" function, in which the digital
audio degraded to a noticeably lower
fidelity condition and then either muted
completely or returned to high-fidelity.
(The analog audio usually was
unlistenable at these locations.) USADR
explained this as an early implementa-
tion of the system's "graceful failure"
function, which it claimed will be en-
hanced to provide a much smoother
stepping -down from high-fidelity to full

or all of the audio services can be selec-
tively downgraded to mono or lower
audio bandwidths to allow more capacity
for auxiliary data. (A fully loaded 6 -chan-
nel, all -CD -quality ensemble only offers
about 2kb/s of auxiliary data per audio
channel) Additionally, the error-conec-
lion capacity of each audio and data
service can be independently set across a
range of options.

Coded orthogonal frequency division
multiplexing (COFDM) is employed in
the Eureka 147 system, using hundreds
of small carriers closely spaced across a
wideband channel. This provides free-
dom from most multipath interference

and allows the use of on -channel boost-
ers and gap fillers. A variation on this
theme is the single -frequency network
(SFN), by which a group of low -power, co -
channel transmitters can be used to carry
the same program(s) over a large and/or
irregularly shaped area

Finally, the Voice of America (VOA)
and NASA's Jet Propulsion Laboratory
(JPL) have proposed a DBS-only DAB
system that would use the S -band alloca-
tion (although it is of modular design and
adaptable to other bands) with inexpen-
sive receivers. The VOA's intention is to
eventually replace its worldwide network
of HF transmissions with this satellite -

delivered, multichannel au-
dio service. It uses the PAC
algorithm for a range of pos-
sible fidelity levels in mono
and stereo.

DBS digital radio
While the EIA/NRSC tests

these systems, another pro-
ceeding is making its way
through the FCC under its
Docket 90-357. It involves
four proponents for mobile
DBS radio (DBS-R) or what
the FCC callsSatellite DAR.%
which will also use the S -band
allocation noted earlier. (See
Table 2.) Unlike the EIA/
NRSC process, which deals

with technical standardization for hard-
ware, the Docket 90-357 issue primarily
concerns the licensing of DBS-R service
providers. The winning proponent(s) un-
der Docket 90-357 would become na-
tional broadcasters beaming 30 or more
channels of digital audio service to a new
class of fixed, portable and mobile re-
ceivers using small disc or plate anten-
nas.

FCC mlemaldng on this issue is ex-
pected soon, probably next year. Once
authorized, DBS-R proponents claim it
will still take three to five years before
their services can begin.

More immediately, another form of

PROPONENT AUDIO
CHANNEL

SPECTRUM
REQUIRED

TERRESTRIAL
COMPONENT

SUPPORT
SCHEME'

SYSTEM
COST

AMERICAN MOBILE RADIO 21b 15MHz NO SUB+ADVc $528M

CD RADIO 66 25MHz YESd SUBc $385M

DIGITAL SATELLITE BROADCASTING 512e 25MHz YES SUB+ADVc $622M

PRIMOSPHERE 30b 25MHz NO ADV $373M

NOTES:
a) Each system's business plan describes whether revenues will come from user subscription fees (Sub) or from advertising

sales (Adv).
b) Multiple audio fidelity levels offered, from speech -quality mono to CD -quality stereo.
c) Some program channels may be provided by existing broadcasters.
d) Terrestrial repeaters for satellite "gap -filling" also carry multichannel signals from local broadcasters.
e) Includes national channels plus separate regional channels on spot beams (16 channels per beam).

Table 2. Current DBS-R proponents under FCC Docket 90-357 and some parameters of their systems.
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CD Radio, a Docket 9U-357 applicant, has pluposed this an-
tenna for reception of DBS-R signals.

DBS radio service has already begun. Two DBS-1V services
- DIRECIV and Primestar - currently offer multichannel
digital audio services. This form of delivery is more specifi-
cally known as direct -to -home (DTH), meaning that it is not
available on mobile or portable receivers. In this respect, it is
similar to digital cable audio services. (In fact, DIRECIVs 30 -
channel audio service is provided by Music Choice, formerly
Digital Cable Radio, while Jones Intercable provides the 12 -
channel audio service for Primestar.)

The NAB has filed objections to the FCC regarding Docket
90-357 outlining a number of items that it feels the commis-
sion should include in its rulemaldng. These include the
following:

 DBS-R should be subscription -based only so that it will not
compete with terrestrial radio for national advertising dol-
lars.
 DBS-R should not be given any head start in authorization
over terrestrial DAB.
 There should be no terrestrial repeaters or other non -satellite
components allowed.
 The application process for DBS-R service providers should
be reopened so more than the current four applicants can be
considered.
 DBS-R service providers should be held accountable to tlte
same standards and public service requirements that U.S.
broadcasters have traditionally been subject to. Rulemaking
should encourage providers to serve niche audiences with
formats that are only viable when aggregated in a nationwide
DBS environment.

Other issues that have surfaced during discussions among
broadcasters include the disparity between the 50MHz of
spectrum allocated to DBS-R vs. the 21MHz that terrestrial
radio broadcasting occupies, and the notion that DBS-R
spectrum should be auctioned instead of awarded to appli-
cants.

Significant fear and loathing of DBS-R abounds through-
out the radio industry. Industry analysts have encouraged
radio stations to emphasize their local services because these
cannot be duplicated by DBS-R providers. Yet even this may
not hold completely true. One of the current DBS-R propo-
nents plans to deliver its signals both on national beams and
market -specific spot beams. Furthermore, if DBS-R radios
are required to be addressable (for subscription purposes),

I

BDT-1115
RF Data Link
for remote control
 Wireless link fGr Burl. ARC -16
 NG"P"channel required
 Eliminates telco line charges
 Bi-directional communication
 20 miles line of sight

Think
of the
possibilities.

URICB TECHNOLOGY

7 Beaver Brook Road  Littleton. MA 01460
(508) 486-0086  Fax (508) 486-0081

Toll Free 1-800-255-8090  email: danrau@burk.com
A
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with the best monitor and the most accurate test set.
The FMM-2/FMS-2 series monitors provide an even greater degree of
precision measurement than ever before...You can measure S/N below
90dB, You can measure crosstalk Del ow 85 dB, You can measure separations
of better than 70 dB, You can measure frequency response to better than
0.25 dB, You can measure distortions to lower than 0.01%, and much more..
Our uncluttered panels and autoranging voltmeters make these measure-
ments a dream.
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then customized - and thereby localized
- services might also be delivered by the
national service providers. Even without
addressable receivers, a form of pseudo-
adthessa bility can be offered whereby the
user sets up a profile on his/her radio that
filters nationally broadcast data and audio
streams into a "custom -assembled'. service.

On the other hand, some of the Docket
90-357 proponents have included op-
tions for incorporating local broadcast-
ers' signals into their services. (See Table
2.) In most cases, these channels would
be leased to broadcasters as either na-
tional or local/regional distribution ser-
vices.

Mobile DBS-R may actually arrive first
on the international scene. The US. firm
Worldspace (formerly Afrispace) is con-
tinuing its quest to provide worldwide
DBS-R service in another portion of the
L -band (1,470-1,530MHz, for which it
is licensed even in the United States). It
has contracted with the French telecom
firm Alcatel to build three high-powered
satellites, expected to be launched in
1997 and 1998. Each satellite will trans-
mit three separate beams (presumably to
be aimed at different countries) with up

to 96 audio channels per beam. Motorola
is developing the portable Starman re-
ceiver for the system, using a credit-card
sized antenna to receive satellite DAB
and terrestrial analog (HF, AM and FM)
signals, and projected to retail for less
than $100.

Many questions remain
A critical unresolved issue is whether

terrestrial DAB is a replacement or an
expansion service for broadcasters. In
the replacement case, DAB service merely
provides a higher -quality delivery mode
for existing radio broadcasts, similar to
the current plan for advanced TV broad-
casting in the United States. Under an
expansion scenario, DAB could allow
existing broadcasters and possibly other
parties to provide new channels that
would add to those available via tradi-
tional analog means. This is similar to
the AM -FM expansion of the 1960s and
1970s, where initial simulcasting on the
two bands was phased over to separate
programming. (See "Editorial," p. 4.)

It now seems technically possible for
any of the current US. proponents' sys-
tems to provide separate (non -simulcast)
audio services via DAB. Particularly in
the IBOC case, there will be no "old"
(analog broadcast) spectrum to reclaim,
so the indefinite maintenance of analog
and digital services in the radio broad-

cast bands would have no significant
societal downside (other than slightly
increased power consumption by trans-
mitters). But just how the FCC would
manage the assignment of any new chan-
nels remains a complex issue. DAB
regulations will also have to address
what types of services licensees will be
allowed to place on their new digital
signals under both "main" and "auxil-
iary" rubrics.

Given the activity on the technical and
regulatory fronts, it seems clear that the
days leading up to the launch of digital
radio in the United States will be lively
and contentious. It also will be a time
with great potential for either a positive
or negative impact upon American radio
stations.

An international discussion group
(LISTSERV-type) called RAD10-1,
has been established on the Internet.
To subscribe, send E-mail to
LISTSERV©vml.spcs.umn.edu and
place the following text (only) as the
body of your message: SUBSCRIBE
RADIO -L <your name>.

Respond via the BE Radio FAXback line
at 913-967-1905 or via E-mail to
beradio©intertec.com or by CompuServe
at 74672,3124.

The MicMan'Jr. - A 2 Channel Preamp

Left Gain

 1 dB noise figure
 Gain range of +26 to +82 dB
 0.001% THO @ 1 kHz, @ A=40 dB
 160 kHz bandwidth for transparent sound
 Fixed or portable use, AC/DC operation
 Uses standard alkaline batteries
 +12 or +48 V phantom microphone power
 Great value - $425 with external power supply

...the measure of excellerke'

MicMan' Jr.

Pwr R ;inn

rrhe MicMan'" Jr. is a new microphone preamp designed
1 to fill the neei for clean mic preamplification when

used with portable R-DAT recorders. The wide gain range
low noise, and lo.v cost provide a great solution to the
constant problem of poor mic-preamps in R-DAT ma-
chines. Or use it Ls a fixed preamp for talk shows, news
rooms, etc. Up to three systems may be rack mounted side
by side. Call Rory Rall today for more information!

BENCHMARK MEDIA SYSTEMS, INC.
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CELEBRATE RADIO'S 75TH ANNIVERSARY AS YOU PREPARE FOR THE FUTURE!
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Survey:

By Stella Plumbridge

IA number of U.S. ra-
dio stations weir re-
cendysmveyed on their
thoughts and experi-
ences with tapeless au-
dio systems. The sur-
vey included stations
that had already ac-
quired such equip-
ment and those that
had not. Their re-
sponses provide an in-
teresting look at an in-
dustry in transition.}

Stella Plumbridge Is a founding
consultant of SYPHA, a consult-
ing and research flrm specializ-
ing In random-access audio
and video technology, in Lon-
don, England, UK. Respond via
the BE Radio FAXback line at
913-967-1905 or via E-mail to
beradio@lntertec.com or by
CompuServe at 74672,3124.

Tapeless
technology
Random-access digital audio systems are
invading radio operations.

Tapeless audio systems
have been available for
almost 10 rats. Early

systems were aimed mainly at
audio editing and post -pro-
duction work, but recently
there has been a dramatic in-
crease in the number of sys-
tems designed specifically for
radio station applications.
There are now more than 50
systems available, ranging
from simple cart -replacement
products to full -station auto-
mation systems.

Now that the combined
worldwide sales of tapeless
systems aimed at radio sta-
tion applications runs into the
thousands of units, there is a
considerable base of user ex-
perience regarding the capa-
bilities and limits of this tech-
nology. Furthermore, tapeless
technology has a high profile
at trade events and in the trade
press, exposing much of the
industry to these systems and
related information.

The survey
The aim of this survey is to

provide comprehensive feed-
back from the user's point of
view. The survey was spon-
sored byBERadioand a num-
ber of manufacturers, includ-
ing AMS Neve, Basys, Broad-
cast Electronics, Computer
Concepts, Harris Allied, Korg,
RCS, Sony and Studer Digitec.
However, the method and re-
sults were managed indepen-
dently by SYPHA.

The survey data was col-
lected between the spring and
fall of 1994. The format of
the survey was an initial tele-
phone interview, followed by
an in-depth written question-
naire; 477 participants com-
pleted the telephone interview

and 228 completed the writ-
ten questionnaire. In all cases,
the respondent had to be re-
sponsible for authorizing,
specifying or recommending
equipment purchases

To ensure that the sample
included a significant num-
ber of tapeless system owners,
half were defined using lists
provided by the sponsors, with
the remainder chosen from
various directories. The
sample covered the East Coast,
the West Coast and the Mid-
west areas of the United States.
But generally, stations with
significant market shares were
chosen in major towns and
cities because they were more
likely to have on -site person-
nel to complete the telephone
interview. For all these rea-
sons, the sample has an artifi-
cially high proportion of own-
ers of tapeless systems and
may not be representative of
smaller -station operations.

Because tapeless technol-
ogy encompasses several dif-
ferent applications in radio
broadcasting, systems were
classified into three catego-

ries: simple cart replacement,
cart/full automation and pro-
duction -only systems.

Simple cart
replacement systems

The level of awareness and
knowledge of simple cart re-
placement systems was some-
what low, with only 44% of the
sample knowing of at least
one system.The majority knew
of the Fidelipac Dynamax
DCR 1000, the 360 Systems
Digicart and the Broadcast
Electronics Disc Trak. (Figure
1 shows the proportion. who
knew of at least one system for
each of the three system cat-
egories.) Not surprisingly, sys-
tem owners tended to be more
informed than non -owners.

Ownership of simple cart -
replacement systems was
low - only 3% of the sample.
However, this low percent-
age may be somewhat skewed
by the methods used to de-
fine the sample. The range of
simple cart -replacement sys-
tems owned also was small,
generally divided between
Dynamax DCR1000 and

Flgurel.Awarenessoftapelesssystems(excludingsystemsowned)
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Digicart All owners had purchased mul-
tiple units.

When respondents were asked which
media they thought suitable for simple
cart -replacement purposes, hard disk was
the winning medium, with MiniDisc and
floppy disk also receiving a high response.

The main reasons owners gave for
having purchased a simple cart replace-
ment system were improved quality and
reliability, while the main reasons they
had purchased a particular system were
its ease of use and cost. It is interesting to
note that most users were concerned
with system features rather than the manu-
facturer. Of the features considered es-
sential, reliability, ease of use and digital
editing were most critical.

Approximately 53% of the owners had
experienced some problems with their
systems or with integrating them into
existing facilities. The difficulties cited
mainly involved hardware or software
issues, but some problems with manu-
facturers and their services were
also noted.

When asked to consider the
range of tapeless systems now
available, all except one of the
owners would still purchase the
same simple cart -replacement
system. The one owner who
would opt otherwise would pre-
fer to invest in a hard -disk -based
cart automation system.

The main advantages non -
owners gave for simple cart -re-
placement systems were im-
proved quality and reliability,
while the main feature cited as

tended to be more informed than non -
owners.

The range of automation systems
owned was fairly wide.DCSwas owned by
the most respondents, with the next po-
sition approximately shared by Digifink,
Audisk Broadcast Electronics' Sentry,
the ENCO Systems DAD486x and the
RCS Master Control More than 90% of
automation systems owners had pur-
chased multiple units or workstations,
with the average being two to three units.

The main reasons owners gave for
having purchased an automation system
were improved quality, economics and,
of course, to provide live assist or auto-
mation. The main reasons they had pur-
chased a particular system were cost,
best available and reputation of the manu-
facturer. Of the features given as essen-
tial, ease of use and reliability were of
greatest concern. Other important issues
included the desire to reduce personnel
and the need for systems to accommo-

Swvey:
Tapeless technology'

and that automation was not suitable
for the station format.

Production -only systems
The level of awareness of production -

only systems (often called digital audio
workstations or DAWs) was moderate
with 55% knowing of at least one system
(other than those already owned). A high
proportion of the respondents knew of
the Orban DSE 7000 and the Roland
DM -80.

Ownership of production -only sys-
tems was fairly low, at 25% of the sample.
Among non -owners, 47% said that they
were likely to invest in DAW systems.

Digital audio transfer
Overall, there was a clear preference

for digital tapeless methods of
transferring audio material

ARCHIVING
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II

EDITING

IN-HOUSE RECORD

LOCATION RECORD
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Figure 2. Percentage of respondents who felt that tapeless
technology will replace conventional tape technology in
various applications.

needing improvement was the
user interface. Only 25% of those asked
stated that they were likely to invest in a
simple cart -replacement system. Note,
however, that a high proportion of those
who were unlikely to invest already had
cart automation or full automation
systems.

Of those likely to invest, the majority
planned to do so within the next three
years, with budget and age of existing
equipment primarily responsible for this
time frame. The main reasons given for
purchasing were improved quality, the
need to replace existing equipment and
reliability. Features cited as essential
were ease of use and reliability. The
main reasons given for not investing
were the need for a more powerful sys-
tem and cost.

Cart/full automation systems
There was a relatively high awareness

in this category, with 70% knowing of at
least one system (excluding systems
owned by respondents). A high propor-
tion of the US. sample knew of the
Arrakis Digilink the Computer Concepts
DCS, the Broadcast Electronics
AudioVAULT and the DHK Audisk As
with simple cart replacement, owners

date satellite operations.
In this category, 62% of owners expe-

rienced some problems with their sys-
tems or in integrating them with existing
equipment. Again, equipment and ser-
vice issues were noted. Some of the
problems experienced were of a serious
nature, such as "instability of software
forced it to be withdrawn from service,"
and "sales staff lied." Approximately 66%
of owners thought that technical or op-
erational assistance provided by the sup-
plier could be improved.

When asked to consider the range of
tapeless systems now available, only 77%
of owners would still purchase the same
automation system. Several of the own-
ers who would not purchase the same
system stated that they would analyze
the market more carefully or wait for the
technology to develop further.

About half of the respondents who
did not already own such a system stated
that they were likely to invest in one. Of
those likely to invest, again the majority
planned to do so within the next three
years, and again, budget and age of
existing equipment was primarily re-
sponsible for the timing. The main rea-
sons given for not investing were cost

around the station. Response
was fairly evenly split between
using data -compressed or
uncompressed audio for net-
working with concerns ex-
pressed about the effects of
lossy compression particularly
with multiple coding and de-
coding generations.

Among those using digital
lines, the majority employed
Switched -56, although ISDN
and T- I were also being used.
Coding schemes used in-
cluded ISO/MPEG Layer 2,

AC -2 and G.722.

The future
On the whole, radio has been one of

the slower areas of the audio industry to
take up tapeless technology. However,
with the introduction of systems aimed
at every type and size of station, this is
changing, and radio now represents a
major growth area for the technology.

Figure 2 shows how this survey's re-
spondents felt about tapeless technol-
ogy replacing conventional technology
in various applications. Overall, it indi-
cates a rosy future for tapeless system
manufacturers.

Editor's note: Copies of the full report
`Tapeless Technology in Radio Applica-
tions: the User's Point of View" are avail-
able for $380 from SYPHA, 216A Gipsy Road,
London SE27 9RB, UK. Tel: +44 181 761 1042,
fax: +44 181 244 8758.

For more information on
tapeless audio systems,

circle (103) on Reply Card.
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Field Report:

HHB
PortaDAT
PDR1000

By Flown Williams

Performance
at a glance:
 Mid -price portable DAT

recorder with many
unique features

 Fully professional design,
not an upgraded
consumer deck

 Rugged construction
based around computer
data transport

 Confidence heads
allow off -tape
monitoring

 Long -play mode allows
double -length recording
and dubbing

 Flexible microphone
inputs with phantom
power

 Versatile ID marker
system.

Flawn Williams is bureau engi-
neer for National Public Radio
in Chicago. Respond via the
BE Radio FAXback line at 913-
967-1905 or via E-mail to
beradio©intertec.com or by
CompuServe at 74672,3124.

The market for portable DAT recorders
has gradually polarized into two camps.
On one end are a few high -quality

audio machines aimed at film and "video
production, sporting SMPTE time code, off -
tape monitoring and many helpful features to
make them worthy successors to the vener-
ated Nagra analog recorders. The price for
these features can run well up into five figures.

At the other end of the spectrum are a
dozen or so inexpensive models, some aimed
directly at the personal stereo consumer
market, while others are pitched to the radio
and pro -audio market but still showing their
consumer roots.

The gulf between these two groups, in terms
of price and features, has been huge. But one
new entry into the field, HHB's PortaDAT
PDR1000, has landed squarely in the middle
ground, offering a professional field recorder
that's within range of mortal audio budgets.

The PDR1000 is built around a DDS
computer -data transport, with separate di-
rect -drive motors for each function. With
DATs original market in the consumer audio
world still barely percolating, and the pro
audio market remaining a pretty small niche,
the real progress in research and develop-
ment of DAT products has been happening in
the computer world. It looks like HHB chose
wisely when it picked this transport.

Listening oft tape
The feature that lifts the PortaDAT above

the crowd is its ability to monitor off tape
during recording. This confidence monitor-
ing is made possible by having four heads on
the 30mm head drum and separate record
and replay circuitry.

Confidence is almost too mild a tenn. Not
only can you be confident that data is making
it properly onto and off the DAT tape while
recording, but you also can hear the sound
after it has travelled through the whole A/D
and D/A cycle, instead of just listening to the
input signal.

The time delay between record and replay
is about an eighth of a second, which is longer
than you might expect. It's about the same as
a reel-to-reel recorder running at 15ips. This
makes it easy to distinguish in the head-
phones, but it's also long enough to cause
echoes if loud headphones leak into sensitive
nearby microphones. (Yes, there's plenty of
gain on the headphone output.)

Ins and outs
The PortaDATs designers have packed an

impressive array of controls and connections
onto the small chassis in a sensible layout.
This is currently the only portable DAT re-
corder available for under five figures that can
handle most radio recording assignments
without external accessory boxes - and HHB
has priced it at less than half that amount.

On the right side panel are XLRs for analog
inputs and AES/EBU digital I/O. RCA jacks
are used for the analog outputs and the
S/PDTF digital connections. (Not a stereo
mini -jack in sight here, happily.)

Mic/line switching, 30dB attenuation and

high-pass filtering are each independently
selectable on left and right analog input chan-
nels. This makes the machine a good choice
for doing "split track" recordings, where two
separate mono sources (often of differing
level and/or tonal quality) can be recorded on
a single tape for later mixdown.

The input amplifiers are not the quietest in
the industry, however. If you're looking for a
deck to record quiet nature sounds with dy-
namic miss, then look elsewhere. But the
PortaDAT sounds great when used with mod-
em condenser mics, exhibiting less grittiness
or harshness than some other portable DATs.
To get comparable quality from cheaper DAT
decks, you'd need to use a high -quality out-
board mic pre -amp.

Phantom power of the 48V -balanced vari-
ety is available at the flick of a switch. For 12V
T -powered mics, you'll have to provide an
outboard supply.

Power consumption
Portable DATs are notoriously power hun-

gry, but the PortaDAT performs quite respect-
ably in this regard. The deck is rated by HHB
to run two hours on an internal rechargeable
NiMH battery if the phantom power and the
backlight for the LCD display are turned off.
In practice, this kind of record time seems to
be achievable even with phantom power and
backlighting on.

External power can be drawn from the
HHB AC supply or from any stable +12V
source, via a 4 -pin XLR socket on the left side
panel of the deck. The deck's AC supply can
provide 12VDC to run the recorder or to
charge a battery, but the user must switch it
between these two functions. If you're not
careful, you could start using the deck on the
AC supply without realizing that it's set to the
charger mode. In such a case, you're still
running the deck off the battery even though
the AC supply is plugged in. Luckily, a beeper
alerts you to a low battery condition.

The AC supply/charger holds two batteries,
which it charges sequentially. One of the two
battery bays can also recondition batteries to
reduce memory effect. Charging a single bat-
tery takes 1.5 to 2 hours, with full recondi-
tioning that requires six hours.

Talking digitally
The deck supports 48, 44.1 or 32kHz

sampling rates at 16 -bit resolution via either
AES/EBU or S/PDIF formats. Using the
analog inputs you can also select the long play
(LP) mode double the record time of any DAT
cassette with a sampling rate of 32kHz and
12 -bit non-linear resolution.

The deck also can accept a 32kHz 12 -bit
digital signal from another LP DAT deck via
its digital input and record it properly at half
speed. This unique feature allows more pro-
ductive use of the LP mode for "FM -quality"
voice recordings.

The wide array of digital and analog inputs
and outputs, as well as the off -tape confidence
monitoring, makes the PortaDAT as useful in
the studio as it is in the field. HHB has even
provided a remote -control jack on the left
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panel of the PDR1000 for eager
interfacers who'd like to interface the
machine into their studio control sys-
tems. (HHB does not market a remote
controller for the unit)

Transport functions
The transport controls are well placed

on the top and front panels of the
PortaDAT. There's enough variety of
shape and texture in the controls to
make it possible, with practice, to oper-
ate the deck without looking at it.

But there are a few quirks in the trans-
port. First, the deck cannot store com-
mands: one command must fin-
ish executing before the next can
be entered. Also, the fast forward
function will not permit fast -wind
over unrecorded tape. When the
deck senses unrecorded tape, it
stops and cues back to the last
recorded data. This prohibits the
user from "exercising" a new DAT
cassette, as some tape manufac-
turers recommend.

So if fast forward behaves that
way, what's the difference between
it and the end search function,
which is provided on a separate
button? On the PortaDAT, end search
winds back all the way to the top of the
tape, then searches forward for blank tape
or an end mark (On many other decks,
the end search command winds back only
far enough to find the most recent PNO
number, so that it can continue assigning
PNO numbers in sequence.)

Subcode data
The PortaDAT shows its professional

intentions in the way it handles subcode
markers. Older machines have just in-
cluded some variant of the original con-
sumer features, but HHB has taken a
fresh approach.

First, the start ID/program number
(PNO) system is well thought out. There
are two modes for writing these markers:
automatic and manual. The automatic
function writes a marker whenever re-
cording is started. It also places a marker
every time the audio level falls below a
threshold for a few seconds and then gets
loud again.

In the manual mode, the recorder will
write a marker only when the front -panel
button labeled ID write is pushed. No
marker is created when the machine
starts recording or leaves the record/
pause mode. This allows the user to place
IDs only where desired, without having to
wade through extra markers from later.

Buttons are provided for ID erase and
PNO renumber functions. There's also
an end mark subcode marker to speed
the process of finding the end of re-
corded information on the DAT.

Timing information is also written in
the subcode. The basic PDR1000 deck
writes absolute time (A -Time), plus date -

and -time stamp information. A SMPTE
time -code -capable (R -time) version of
the deck is also available (PDR1000-
TC). The LCD display can also show
margin, which stores and displays on two
digits the level of loudest audio peak in a
recording.

But for the field
The PortaDAT has been designed for

ruggedness and survivability. The DAT
transport is nested beneath a double
hatch door to keep out dirt and moisture,
and an excellent fabric carrying case is
included with the machine. The head-

phone control knob pops up with a light
push for adjustment, and then slips back
into the machine with another light push.

There's a small speaker on the top
panel, far from hi-fi, but adequate for
some cuing purposes. It's muted when
headphones are plugged in, and also is
inactive during recording from analog
inputs. But when a digital input is se-
lected, the speaker can remain on during
recording -a handy feature, but a poten-
tial feedback trap if you're recording in
the field with a digital mixer.

Protecting the investment
While HHB has a strong reputation in

England, the deck is being imported and
represented here in the United States by
the relatively small Independent Audio.
An impressive list of regional dealers has
been assembled to sell the PortaDATs,

however. As with any major purchase,
find out from your dealer what the service
turnaround time, parts inventory and
loaner policy are.

HHB recommends the use of a head -
cleaning tape when the heads or tape
path need cleaning. But if you're not keen
on using abrasive tape to remove the
debris, removing four screws will get you
adequate acress for manual cleaning.

And simply removing another
three screws lets you remove the
entire transport.

Overall, HHB has brought a
useful machine to the marketplace.
The PDR1000 doesn't match all
of the capabilities of today's top-
flight (and far more expensive)
portable DAT recorders, but it of-
fers a strong combination of truly
professional features and quality
at a price not far above the modi-
fied consumer machines.

Editor's note: Field reports are an exclusive
BE Radio feature for radio broadcasters.
Each r_port is prepared by well -qualified
staff a, a radio station, production facility
or consulting company.
These reports are performed by the indus-
try, for the industry. Manufacturer's sup-
port is limited to providing loan equip-
ment, and to aiding the author if re-
quested.
t is the responsibility of BE Radio to publish
the re9.Jlts of any device tested, positive or
negative. No report should be considered
an endorsement or disapproval by BE Ra-
dio magazine.

For more information
on the HHB PortaDAT

PDR1000, circle (106) on
Reply Card.

AS -101
Audio Switcher

 Illurr inated and legendable control buttons
 lnstl nt or overlap switching
 Front panel accessible level controls
 Optipns include: RS -232 interface, remote

control, relay -follow -switch outputs
 Network proven quality and reliability

P.O. Box 1342 Bellingham, WA 98227
1-800-645-1061 FAX (206) 676-4822 Ccnex Electro-Systems, Inc.

Circle (18) on Reply Card
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News:

FCC proposes rules for DAR
satellite service

ANotice of Proposed Rulemaking
(NPRM) has been issued by the FCC
regarding a new satellite digital audio
radio service (DABS). This service will
provide 30 or more channels of na-
tional digital audio programming tofixed
and mobile receivers, with the potential
for each licensee to offer CD -quality au-
dio channels. (See "DAB Update" p. 30.)

The FCC has requested comments on
the following issues: how many nation-
wide licenses should be awarded; how
much spectrum each licensee should be
assigned; how licensees should be se-
lected if mutually exclusive applications
are filed; how the service should be regu-
lated; and whether licensees should be
permitted to use some of their spectrum
for non -DABS services.

Licensing options include assigning
all of the available spectrum (2,310-
2,360MHz) to only the four current
DABS applicants, licensing some of the
spectrum now and holding some in
reserve for future applicants or opening
up the spectrum to all interested par-
ties. If the FCC decides not to allocate
the entire spectrum to the four current
applicants, it has tentatively concluded
that licenses should be awarded through
the auction process.

The FCC has proposed that licensees
begin construction of their first satellite
within one year of grant of their applica-
tions. The proposal also requires the
launch and operation of the first satel-
lite within four years of a license grant,
and full operation of a satellite system
comprised of more than one satellite
within six years of grant.

The deadline for filing comments is
Sept. 15.

DAR testing nears completion

After a year of laboratory testing and
evaluations, seven digital audio radio
(DAR) systems are about to leave the
National Aeronautics and Space
Administration's (NASA) Lewis Research
Center in Cleveland and move to the
field-testing stage in San Francisco.

The testing is being conducted at the
Lewis Research Center under the aegis
of the Electronic Industries Association's
(EIA) DAR Subcommittee and the Na-
tional Radio Systems Committee's
(NRSC) Digital Audio Broadcast (DAB)
Subcommittee. The NRSC is a joint
EIA- and NAB -sponsored committee.
The NRSC DAB Subcommittee over-
sees the testing of in-band/on-channel

(IBOC) systems; the EIA DAR Subcom-
mittee manages the testing of all other
systems. (See "DAB Update" p. 30.)

The subcommittees collect informa-
tion from DAR system proponents, for-
mulate test methods to evaluate poten-
tial systems, oversee proponent testing,
establish system selection criteria and
develop a voting procedure through which
a final DAR system or set of criteria will
be recommended to the FCC.

The subcommittee recognizes that
the testing process cannot produce a
numerical result that indicates the best
system for use. But it will provide quan-
titative answers to the degree and prac-
tical significance of technical design
compromises each system has made to
meet service objectives.

The overall objective has been to help
ensure that the United States adopts a
radio service that will meet the needs of
the public to the greatest extent techni-
cally possible and that this service will
be available in the near term. Measuring
how well a system meets the public's
needs requires that the subcommittee
evaluate quality of service, range of ser-
vices, cost of providing/receiving the
services and the time required to make
all required infrastructure available. The
service objectives adopted by the sub-
committee are: CD -quality sound; im-
munity to multipath and other interfer-
ence; no objectionable interference to
other services; minimization of trans-
mission costs and reception complexity
and costs; additional data capacity; and
deregulation at the reception area thresh-
old with a minimum of objectionable
artifacts.

Quality assessments and digital im-
pairment testing have been completed.
Analog compatibility testing will con-
clude shortly and laboratory test results
will be released by the end of this sum-
mer. Field testing will begin in August in
San Francisco. The subcommittee plans
to present its findings to the FCC by the
end of the year.

EIA RDS program update

The Electronic Industries Association
(EIA) met with FM radio broadcasters in
the Los Angeles market inJuly regarding
its nationwide campaign to provide them
with Radio Data System (RDS) capabil-
ity almost cost-free.

The Los Angeles meetings were fol-
lowed by similar sessions with FM broad-
casters in the New York market at the
end of July. This visit completed the
ETA's introduction of the top -5 market
broadcasters to the new listener and
revenue -producing features that RDS
technology offers.

In exchange for providing stations
with RDS encoders, radios, software and
technical support, the EIA seeks adver-

tising or underwriting credits to be used
in consumer awareness promotions.

The EIA nationwide program is
planned and funded to add RDS to the
nation's FM broadcast system and boost
awareness of this new radio technology.

NAB supports Senate version of
Telecommunications bill

The NAB has responded favorably to
the Senate for passage of the telecom-
munications bill. According to NAB, the
radio ownership deregulation that was
included in the bill will be instrumental
in helping the radio industry remain an
important and competitive player in
tomorrow's communications market-
place. The legislation also included other
broadcast reforms, including 10 -year li-
cense terms for radio and television and
license renewal reform.

NAB's Jobline operates 24 hours
and checklist booklet available

The NAB's Employment Clearinghouse
Jobline is available 24 hours a day. The
clearinghouse collects resumes for re-
ferral to broadcast stations for jobs rang-
ing from entry-level to managerial posi-
tions. To assist employment seekers, the
Jobline runs recordings of jobs. On a
daily basis the categories change: Mon-
day - on -air talent; Tuesday - sales;
Wednesday - production; Thursday - engi-
neering and Friday and weekends - news.

The Jobline phone number is 202-
429-5359. For more information about
the NAB Employment Clearinghouse
or the Jobline, contact Mike McKinley
at 202-429-5497 or E-mail at
mmckinley@nab.org.

In other NAB news, the organization's
legal department has produced a book-
let entitled Checklist for On -Air Radio
Personnel that has been mailed to all
radio members. The booklet provides
information for on -air radio personnel
about specific FCC rules and policies,
plus other laws that affect radio broad-
casting. The checklist is designed to
help stations avoid FCC fines.

The booklet describes each issue, cit-
ing the FCC rules and/or other appli-
cable federal law, plus references to

Correction

Due to a reporting error, two new prod-
ucts noted in BE Radio's NAB coverage
(May/June 1995, p. 34) were associated
with an incorrect manufacturer. The
STL-1 and STL-2 frequency -agile com-
posite studio -to -transmitter links are
manufactured by Energy-Onix. bl
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BUSINESS
Harris Corporation's broadcast divi-

sion has received a contract to provide
seven 600kW solid-state medium -wave
transmitters for the People's Republic
of China (PRC).The contract was awarded
by the PRC's Ministry of Radio, Film
and Television and includes on -site com-
missioning and final acceptance for the
first two transmitters, as well as factory
training at Harris Broadcast Division
headquarters in Quincy, IL

Slated for delivery later this year, the
Harris 600kW transmitters will replace
old tube -type transmitters at some sites
in China.

Beta testing has begun on intercon-
nect software for Orban's DSE 7000
digital audio workstation and Broad-
cast Electronic's AudioVAULT digital
audio delivery system.

In operation, a network adapter is
added to the DSE 7000. The BE system
recognizes spots sent from the DSE as if
they came from another AudioVAULT
workstation. Mono or steteo produc-
tions originated on the DSE 7000 may
be sent directly into the AudioVAULT's
database, where they are immediately
scheduled for on -air playback via any
AudioVAULT workstation in the system.

Harris Allied and Sage Alerting Sys-
tems Inc. have signed a letter of intent
for Harris Allied to market and distrib-
ute Sage emergency alerting equipment.
The Sage equipment has been designed
for broadcasters in response to the
Emergency Alert System (EAS) recently
mandated by the Federal Communica-
tions Commission.

Industrial Computer Source has re-
leased its new 1995 Computer Systems
Edition 3 Source -Book for data acquisi-
tion and control. The 128 -page catalog
features approximately 25% new prod-
ucts, including up to 100MHz single -
board Pentium CPUs, SB585TCP se-
ries; full -featured ISA bus CPU boards
with PCI video and IDE, SB486PV se-
ries; embedded system CPUs with PC/
104 bus, 386SX/486SLC models; Al-
pha AXP RISC systems with 166MHz
CPUs, 11500 series; and self-contained,
full -height RAID 3 or 5 systems, Micro
Array 2000.

Product sections include: CPUs; rack -
mount, benchtop and floor -mount chas-
sis; chassis with monitor; embedded
controllers; disk drives and memory
backup systems; networking; video,
graphics and communications cards;
digital and analog I/O; and PC instru-
mentation.

Each product description contains
specs, ordering and price information. A
reference section at the front provides

easy -to -use directions for configuring
and ordering various combinations of
system chassis, CPUs, backplanes,
memory, peripherals and accessories.

Communications Data Services Inc.
has added new remote -access program
elements as part of its Online Engineer-
ing Services database.

Also available are an AM Groundwave
contour calculation program and offsite
user access to a Soil Conductivity Re-
trieval program, with a choice of either
the M3 or R2 database.

The ability to conduct RF Propaga-
tion Analysis studies from an engineer
or technician's own PC has also been
made available. The output of the study
is a pictorial map showing the location
of selectable signal levels within the area
of the study.

ComStream has announced the in-
stallation of a digital audio satellite net-
work for Radio Vatican, allowing the
station to broadcast Catholic news and
events to church centers all over thu
world, rather than just within the broad-
cast range of The Vatican.

DG Systems announced the elec-
tronic link of its 2,000th U.S. radio
station on its DG Systems Network.
With the installation of a DG Systems
terminal at WMEE, Fort Wayne, IN,
advertisers can now deliver CD -quality
audio spots reliably and quickly to a
critical mass of radio stations using DG
Systems' services.

The company also announced the
transmission of its 250,000th radio
spot delivery.

SADiE has announced the installa-
tion of a digital audio editor for the
International Broadcasting Corporation
(IBC) in its facility in Bangkok, Thai-
land.

Audio Processing Technology,
Belfast, Northern Ireland, has now sup-
plied more than 100 digital audio
codecs employing proprietary apt -X
compression to radio broadcasters in
Japan. The systems are widely used for
ISDN (Integrated Services Digital Net-
work) audio transmissions between
studios and for studio transmitter links.

AKG Acoustics has supplied two AKG
K240M monitor headphones, two
C647 condenser microphones, two
D3800 hand-held dynamic micro-
phones and four KC270HC headsets
with a miniature hypercardioid con-
denser microphone on an adjustable
boom to Universal Studios Florida. The
equipment is being used in the
company's Landshark, a roving promo-
tional vehicle for the theme park.

Business/People:

PEOPLE

Daimon Hall has been appointed as
manager of worldwide system sales for
Circuit Research Labs Inc., Tempe, AZ

Gale Gilbreath has joined Continen-
tal Electronics Corporation's domestic
broadcast sales team in Dallas.

Bruce Peterson has been named di-
rector of marketing for Crown
International's audio division, Elkhart,
IN.

Also, Clay Barclay has been named
science and innovation advisor for the
audio division of the company.

COMING IN THE
NEXT ISSUE...

Cover Story:
Radio Production

An in-depth look at what's
required for putting together a
production studio for today's

radio facility, plus some tips on
getting new studios up and

running quickly. A related story
examines the special produc-

tion techniques required for on-
line audio services.

Audio Codecs and ISDN
These two exciting new

technologies are bringing down
the costs and bringing up the

quality of radio remotes.

Managing Technology:
New RFR Regulations

Top-flight broadcast consult-
ants look at the new regulations
on Radio Frequency Radiation.

Contract Engineering:
Finding New Clients
Developing a good client

base is an essential part of the
contract engineer's business.

RF Engineering:
Folded Unipoles, Part 2

This installment considers
the installation of folded

unipole antennas.
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New Products

Digital audio adapter
Antex Electronics Corporation
 Series 2/model SX-26: a digital audio adapter featuring the apt-
X algorithm, a real-time encoding scheme using a split -band adaptive

differential pulse
code (ADPCM) tech-
nique that com-
presses 16 -bit PCM
digital audio to 4 bits
with no subjective
loss of sound qual-
ity; the SX-26 also
has the ability to
record or play two in-
dependent stereo
digital audio files si-
multaneously, pro-
viding the versatility
of two boards; other

features include balanced and unbalanced analog and AES/EBU or
S/PDIF digital input and output for maintaining the integrity of the
original analog or digital signaL

Circle (150) on Reply Card

CD interface
Electric Works Corporation
 CDI-16/32 CD interface: a serial microprocessor -based control
unit for up to 32 consumer CD players, video disc players or audio
devices; the CDI controller connects to a standard RS -232 serial port on

the PC, providing
direct access to
as many as 32 of
these compat-
ible devices and
allowing massive
storage of audio

or video tracks or direct
control of other devices; in most cases,

machines from the same manufacturer can be mixed;
the CDI controller also has optional inputs for up to eight incoming logic
closures and can generate up to eight outgoing logic closures under
microprocessor control.

Circle (151) on Reply Card

Power tube
Svetlana
 YC130: a new
exact replacement
power tetrode for
the YC130/9019
used in 35kW FM
transmitters; the
tube is designed
with a no -compro-
mise full -power fila-
ment that assures
long -life perfor-
mance; tube is
manufactured with
high -alumina ce-
ramic doped with
chromium and mo-
lybdenum resulting in a stronger metal/ceramic
bond; the stronger bond allows higher processing
temperature.

Circle (152) on Reply Card

Digital audio workstation
Pacific Recorders & Engineering Corporation
 ADX Ensemble: an 8 -channel multitrack

digital audio recorder/editor with the same flex-
ible software as all members of the ADX family;

a moving -fader automated control surface is
built into the front of the workstation; this rack-
mounted digital signal processing unit allows
simultaneous playback of eight tracks from the
standard 2.4Gbyte (expandable) hard drive, pro-
viding six track hours of linear (uncompressed)
PCM audio; the onboard 66MHz DSP chip
provides full 20 -bit digital mixing, panning, 3-

band parametric equalization with high and low
shelves and variable mid "Q" and two stereo
sends and returns; the system will accommodate
digital -to -digital transfers to and from AES/
EBU-equipped devices.

Circle (153) on Reply Card

Audio interface
Radio Design Labs
 RU-LA2D IHF-PRO: an audio interface that is a new
addition to the RACK -UP product line; interface is designed
for applications where bidirectional, connectorized conver-
sion is required between balanced and unbalanced audio
equipment; unbal-
anced -to -balanced
conversion is
based on -10dBv
to +4dBv levels
with multiturn
trimpots providing
front -panel gain ad-
justment from 6dB to 1 8dB; balanced -to -unbalanced conver-
sion is based on +4dBv to -10c1Bv levels with multiturn
trimpots providing front -panel gain adjustment from -3dB to
-20dB.

Circle (154) on Reply Card
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Distribution amplifier
Audioarts Engineering
 Model 8400: a distribution amplifier that func-
tions as an 8 -output stereo DA or four 1 x4 DAs;
each input and output has its own dedicated 3 -
conductor connector (mating plugs supplied) al-
lowing easy wiring in the field, rapid troubleshoot-
ing, and further avoids the conductor pinching that
is associated with screw terminals.

Circle (155) on Reply Card

Graphic interface
Computer Concepts Corporation
 Maestro: a Windows -based graphic interface for
Computer Concepts' DCS audio hard disk system;
designed to integrate music, news, text and other
information seamlessly into station operation;
provides capability to execute crossfades and talk
music intros and outros; Maestro interfaces di-
rectly with the music scheduling database and is
user-friendly.

Circle (156) on Reply Card

Format conversion box
Spectral
O. Translator: a rack -
mount format con-
version box that pro-
vides direct digital
translation and com-
munication of eight
channels of audio
among the following
formats: ODI (Alesis,
ADAT, Fostex RD -8),
TDIF-1 (Tascam DA -
88), Y2 (Yamaha,
DMR8 and DRU8),
and SMDAI (Spec-
tral AudioEngine
and Prisma prod-
ucts); Spectral digi-
tal audio workstations can lock Spectral to in-house or client digital
tape machine formats for track expansion or editing, and to off-load
hard disk material across multiple tracks eight times faster than
monophonic real time.

Circle (159) on Reply Card

CD players
Marantz Professional Products
V PMD320 (shown) & MED321: the PMD320 is a high-grade compact disc player featuring fader start and pitch control;
the unit mounts into two 19 -inch rack spaces without modification or additional hardware; an RC -5 control bus on the rear

panel makes the unit compatible with major remote -
control systems including AMX and Crestron; the
addition of an RC -5 accessory will allow direct IR
control; the PMD321 has the same features as the
PMD320 and also includes +4dBu balanced XLR
outputs and a cue -to -audio feature.

Circle (160) on Reply Card
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Double cassette deck
Denon Electronics
 DN74011: a rackmount 2 -well cassette deck that includes Denon's
exclusive RC -41 wrist commander remote control; with two C100
cassettes, the DN74OR offers relay playback exceeding three hours,
and the relay play mode wall repeat the A -B cycle for up to five cycles
(almost 17 hours); optical sensors sense tapes' blank leaders, allowing
it to automatically cue to a starting position just past the leader and
auto -reverse nearly instantaneously; features include auto -reverse,
speed controls for each deck and an advanced music search system.

Circle (158) on Reply Card
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Sample rate converters
Z -Systems Audio Engineering
 z -link: sample rate converter that features the same audio
path as the Z -Systems z-1 sit sample rate converter but in a
hand-held package; based on the Analog Devices AD1890
asynchronous sample rate converter chip, the z -link has 751.2
transformer -isolated coaxial inputs and outputs on either RCA
or BNC connectors; the unit accepts digital audio inputs at
any sample rate between 25kHz and 551cHz and can output
digital audio at either 44.1kHz or 48kHz in either AES/EBU
or S/PDIF mode.
1 z -link+: offers the same features as the z -link but can be
synchronized to an external AES/EBU or S/PDIF reference
signal; the z -link+ has a 75f2 transformer isolated sync input
as well as a sync output so that flit sync signal can be looped
through the device.

Circle (161) on Reply Card fff
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BFRoao
SERVICES

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

CH sx & AssocIATES
BUSINESS DEVELOP, .  --.  KIRK BO ojo..

2212 HERITAGE WAY
FULLERTON. CA 92631
PHorrE: (714) 447-499
FAX: (714) 578-0284
PAGER: (714) 506-1357

CURTIS J. CHAN
PRESIDENT

I,ERT! I,ERT! 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 317/962-8:596 extension 234

Antennas
Transmission Line
Filters

DIELECTRIC
(' a Unit of General Signal Corporation

P 0. Box 949
Tower Hill Rood
Raymond. Maine 04071
207-655-4555
800-341-9678
FAX: 207-655-7120

Matthew J. Leland
Manager, FM Systems

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

HEAD RELAPPING/
REPLACEMENT

All tape and film formats
Motor Rebuilding

35 years experience

1
350 N. Eric Drive

Palatine, IL 60067
708-358-4622

D.L. MARKLEY
& Associates. Inc.

CONSULTING ENGINEERS
2104 West Moss Ave.
Peoria. Illinois 61604

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

Member AFCCE

PROMOTE YOUR SERVICES

and increase business for as low as

S45 per insertion.

Call 913-967-1732

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.

PRECISION
PRECISION MULTIPLE CONTROLS, INC

33 GREENWOOD AVE  MIDLAND PK., NJ 07432
TEL. (201) 444-0600  FAX (201) 445-8575

CLASSIFIED
ADVERTISING
RATES

Advertising rates in BE Radio
Classified Section are S45 per
column inch, per insertion.
There is a one inch minimum.

Ads may also be purchased
By -The -Word for $1.75 per word,
per insertion. Initials and
abbreviations count as full
words. Minimum charge is $30
per insertion.

Contact
Matt Tusken at
(913) 967-1732

or fax
(913) 967-1735
to advertise in

BE Radio
Classifieds.

"Great article!
Can we get copies
for our clients
and sales force?"

Whether it's an article, ad,
or an interesting column.
take advantage of this
unique opportunity to
promote your business and
products
through
reprints-
available from
this magazine.
Reprints are
great promo-
tional pieces
and make
excellent
marketing
tools ...
all at a minimal cost.

Available in full -color or
black & white, reprints can
be obtained from any issue.

For a free price quote,
contact Chris Lotesto,

toll -free at 800-458-0479
or 312-435-2359.
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FOR SALE

6 NEW LIGHTS by Ac -cetera
LUMIN-EZE:

 Standard  Deluxe  Halogen Pro 
 Battery  Dual Deluxe  Dual Battery 

Models illust'ated are
Halogen Pro

& Dual Battery

For more
informatipn call

1-800-537-3491

ADC PATCHCORDS
1/4" New cords $8.95, T.T. New cords

$6.95, T.T. PATCHBAYS from only $99
New 1/4" Patchbays $169. We broker
used equipment too. Trade-ins?....Call

audio village palm springs 619/320-0728

ANY OR ALL  MAKE OFFER
Complete IGM-Basic A -Automation

4 Ampex 445 Stereo Play
2 48 Instacarts

1 Go -Cart
4 Racks 4 Single Spots

Phone 412-463-0728

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.

EQUIPMENT WANTED

MERCENARY
AUDIO

WANTS TO BUY YOUR:
NEVE-SSL-TRIDENT-AMEK

UREI-TELETRONIX-FAIRCHILD
PU_TEC-LANG-LEXICON

UNIVERSAL AUDIO-NEUMANN
AKS-TELEFUNKEN-AMS

ANYTHING THAT IS
OF EXCEPTIONAL
AUDIO QUALITY!

"ths is not a problem"
(508)543-0069 TEL
(508)543-9670 FAX

SAVE TIME DESIGNING, OPTIMIZING
AND MANAGING WIRELESS RF
COMMUNICATION SITES!

'ermodulation Interference Analysis
-,unsmitter Noise/Receiver Desense Analysis
Jaiation Hazard Analysis

.1,.re Facilities Design
- Site Management Database

COMSITE
BY DOUGLAS INTEGRATED SOFTWARE

CALL 800-845-0408 Or 904-656-8673

FINANCIAL SERVICES

EQUIPMENT
FINANCING

ON ALL
RADIO EQUIPMENT
II Easy to qualify
 Fixed-rate, long-term

leases
MI Any new or used

equipment
III 100% financing, no down

payment
 No financials required

under $50,000
 Refinancing existing

equipment

MEI EXCHANGE
MOW - NATIONAL

FUNDING

Call Mark Wilson
(800) 275-0185

Sell your product, offer your services
or fill your recruitment needs!

Only $1.75/word or $45/column inch.
Ad closing date for September is August 14th!!!

Send to: Matt Tusken
BE Radio Classified Sales Manager

9800 Metcalf
Overland Park, KS 66212-2215

Name Date
ompany (if applicable) Phone

Address
ity

tate
ip

AD COPY Headline: (i.e., For Sale, Misc., Help Wanted, Services)

Ad Copy

0 Please run my ad in (designate month or months preferred)

0 Call me about questions regarding my ad. Signature
-1
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AD INDEX SALES OFFICES

Page Number

Audio Precision 5

Belar Electronics Laboratory 35

Benchmark Media Systems 36

Burk Technology 35

Computer Concepts Corp. 9

Conex Electro Systems 41

Continental Electronics IBC

Digital Courier Intl (DCI) 13

Electro-Voice 15

Gepco 19

Harris Allied 1

Henry Engineering 19

Jampro Antennas, Inc. 10

Lightwave Systems, Inc. 8

Mackie Designs Inc. IFC

Orban, Div. of AKG Acoustics 3

Scott Studios Corp. 23

Shure Brothers Inc 21

Telos Systems 11

Varian Associates Inc. 7

Wheatstone Corporation BC

World Media Expo 37

Reader
Service Number

Advertiser
Hotline

10 800-231-7350
16 610-687-5550

17 800-262-4675

15 800-255-8090

6 913-541-0900

18 206-734-4323

2 214-381-7161

13 800-488-2021

14 616-695-6831

20 312-733-9555

4 217-222-8200

19 818-355-3656
7 916-383-1177
12 214-741-5142

1 800-258-6883

5 510-351-3500

22 800-330-3004
21 800-25-SHURE

8 216-241-7225

11 800-414-8823

3 315-452-5000
9 800-342-2460

EDITORIAL
Brad Dick, Editor
Skip Pi72i, Radio Editor
Dawn Hightower. Senior Associate Editor
Deanna Rood, Associate Editor
Carrie Poland. Editorial Assistant
Tom Cook, Senior Managing Editor
Carl Bentz, 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 Ilanaway.GroupDirector,Special Projects
Kathryn Buckley, Promotions Manager
Sandra Tomczak, Promotions Coonlinator
Dec Unger. Director Athertising Sersices
Nancy I lupp, Aritertising Production Manager
Annette Hulsey, Classified Advertising Coordinator
Pat Eisenman, Production Supervisor
Susan Jones. Achertising Coordinator
Doug Coonrod, Corporate Art Director
Barbara Kummer, Circulation Director
Meghan Wright, Circulation Manager
Customer Senice: 913-967-1711 or 800-441-0294

TECHNICAL CONSULTANTS
Jerry Whitaker, Contributing Editor
Richard Dean, European Correspondent
Eric Neil Angesine, Broadcast Acoustics
John H. Battison,Antennas/Radiation
Dennis Ciapura, Radio Technology
Dane E. Ericksen, Ststems Design
John Kean, Subcarrier Technology
Donald L Marldey, 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 bi-
monthly (except an additional issue in August) and
mailed free to qualified recipients by Intertec Pub-
lishing Corporation, 9800 Metcalf, Overland Park,
KS 66212-2215. Non -qualified persons may sub-
scribe 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 Second -('lass postage rates is pending at Shawnee
Mission, KS, and additional mailing offices. POST-
MASTER: Send address changes to BE Radio, P.O.
Box 12937, Overland Park, KS 66282-2937.
BE Radio is edited for corporate management.
technical management/engineering and operations
and station management at radio stations and re-
cording studios. Qualified persons also include con-
sultants, 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 US. $2.00 per copy. plus
U.S. $00.00 per page is paid to Copyright Clearance
Center, 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 CCC, a separate system of
payment has been arranged. Prior to photocopying
items for educational classroom use. contact ('CC at
508-750-8400. Organizations or individuals 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.Phonc 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.

NEWYORK, NEWYORK
Gordon & Associates
Josh Gordon
210 President Street
Brooldyn, NY 11231
Telephone: (718) 802-0488
FAX (718) 522-4751

Joanne Melton
888 7th Avenue. 38th Floor
New York, NT 10106
Telephone:(212) 332-0628
FAX: (212) 332-0663

CHICAGO, ILLINOIS
1:tras Urbonas
55 Fast Jackson, Suite 1100
Chicago, IL 60604
Telephone: (312) 435-2361
ELK (312) 922-1408

AGOURA HILES, CALIFORNIA
Duane Hefner
panne Fairchild
5236 Colodny Ave, Suite 108
Agoura Hills, CA 91301
Telephone:(818) 7074476
k:AX: (818) 707-2313

SANTAMON1CA,CALIEORNIA
MCI Magazine Communications
Marketing Corporation
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, Decklington,
Oxford 0X15 4TP England
Telephone:+44 (0) 1869 338794
FAX +44 (0) 1869 338040
Telex 837469 BES G

TOKYOJAPAN
.Ifashv Yoshikawa
Orient Echo, Inc.
1101 Grand Maison
Shimoiniyabi-Cho 2-18
Shinjuku-ku, Tokyo 161. Japan
Telephone: (3) 3/33-3961
FAX (3) 3235-5852
Te/ex:J-33376 MYORIENT

CLASSIFIEDADVERTISLNG
OVERLAND PARK, KANSAS
Matt Tusken
P.O. Box 12901
Overland Park. KS 66282
Telephone: (913) 967-1732
FAX (913) 967-1735

IISTRENTALSERVICES
REPRESENTATIVE
Lori Christie
9800 Metcalf
Overland Park, KS 66212-2215
Telephone: (913) 967-1928
FAX: (913) 967-1872
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Wth this new
addition to
Continental's
816P Series of
FM Broadcast
Transmitters,
There's no need to
Think turning 30
will make 1;fe
-no-e
=eatu-es like
cur patented
'Soft-StartTM"

r

11101104fia
Ali,100,11>#0

Continental 816R Series 30 kW FM Transmitter
SCR circu t, automatic power output control,
automatic filament voltage regulation, auto-
matic power interrupt cycle, and dual VSlVR
protection circuitry all help keep this 30 kW
runn ng at peak performance!

And Continental's 816R Series 30 KW is easy
to keep in shape. Majcr componen:s ant
assemblies are located for easy maintenance
access, including the s ide-drawer mounted,

solid state IPA.
To reduce opera-
tional ccmplexity,
our 30 kW fea-
tures complete
front panel con-
trol and status
indicator arrays,
breakers, and
performance
monitors. Unlike
"older" competi-
tive units, with

designs requiring external help, Continental's
30 kW is completely self-contained. The
power supply and harmonic filter are internal
to the positive pressure cabinet, significantly
reducing floor space and installation require-
ments.

So turning 30 is not really as difficult as you
might think... not with Continental's 816R 30
kW 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!

P.O.BOX 270879  DALLAS, TEXAS 75227-0879  214/38' -7161  FAX 214/381-4949
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7305 Performance Drive, Syracuse, NY. 13212 
(tel 315-452-5000/fax 315-452-0160) 
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The D-500 Digital Audio Console 
AVVheatrtone Corporation 

Circle (3) on Reply Card 

TIMER 




