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Future-Safe Audio Testing
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That's the way most audio test equipment
is designed...The instrument maker chooses
analog or digital, lays out a front panel, builds in a
fixed level of internal processing power and adds
a display from today's choices.

They'll never adapt to the future like System One
and System Two from Audio Precision.

First a comprehensive selection of digital and ana-
log measurement capabilities and options allows
you to tailor your initial purchase to an exact fit for
your needs of today

Tornorrow, you benefit from continuous product
and technology improvements, as System One
and System Two grow with your needs. Both
System One and System Two allow you to later
add options not originally fitted.

DSP versions gain new functions and features by
simply downloading different and newer versions
of our DSP software.

A(yrglccl)sion

The recognized standard in Audio Testing

1 p.o.Box 2209

Beaverton, OR 97075-3070
(503) 627-0832, 1-800-231-7350
FAX: (503) 641-8906

in Stone?

T el

You get better and faster system performance as
well as higher resolution displays by upgrading PC
technology without buying new audio measure-
ment hardware. Upgrade to the popular Windows™
graphical user interface.

We introduced our first System One audio test
sets in 1985. Today over 4000 of our PC and GPIB-
based System One and System Two analyzers are
In service worldwide, testing everything from air-
craft to automobiles, satellites to cell phones, hi-fi
to hearing aids.

Our customers who purchased System One in
1985 are still enjoying the benefits of our open-
ended design philosophy. Those who purchase
System Two in 1995 will enjoy the same benefits
well into the next millennium. You can join them by
contacting one of our worldwide Audio Precision
representatives today for information and an
onsite demonstration.

INTERANATIONAL DISTRIBUTORS: Australia: IRT Electronics Pty. Lid., Tel: 2 439 3744 Austria: ELSINCO GmbH, Tel: {1)815 04 00 Belgium: Trans European Music NV, Tel: 2466 5010 Brazil: INTERWAVE LTDA., Tel (21)325-
9221 Buigaria: ELSINCO, h.e. Strelbishte, Tei: (2) 58 61 31 Canada: GERRAUDIO Distribution, Tel: (416) 696-2779 China, Hong Kong: A C E (Int1) Co. Lid., Tei: 2424-0387 Croatia: AVC Audio Video Consulting, Tel: (41) 624

622 Czech Republic: ELSINCO Praha spol. 5.r.0.. Tel (2) 49 66 89 Denmark: npn Elektronik aps, Tel: 86 57 15 11 Finland: Genelec OY, Tel: 77 13311 France: ETS Mesureur, Tel: (1) 458366 41 Germany: RTW GmbH, Tei: 221
70913-0 Greece: KEM Electronics Lid., Tel: 01-6478514/5 Hungary: ELSINCO KFT, Tel: (1) 269 18 50 India: HINDITRON Seniices PVT, Tel: 22 836-4560 israel: Dan-El Technologies, LTd., Tel: 3-6478770 haly: Link Engineenng
s.r.l., Tel: 0521/648723 Japan: TOYO Corporation, Tel: 3 (5688) 6800 Korea: B&P International Co., L1d., Tel: 2 546-1457; B&P (Kumi Office), Tel: 0546 53-7347/8 Malaysia: Test Measurement & Engineering Sdn. Bhd.. Tel: 3 734
1017 Netherlands: Heynen b.v., Tel: 08851-86300 New Zealand: Audio & Video Wholesalers, Tel: 7 847-3414 Norway: Lydconsult. Tel: (47) 66-988333 Poland: ELSINCO Poiska sp. z 0. 0., Tel: (22) 39 69 79 Portugal: Acutron
Electroacustica LDA. Tel: 1 9414087 /9420862 Singapore: TME Systems Ple Lid.. Tel: 747-7234 Slovakia: ELSINCO Bratislava spol. s.r.o., Tel: (7) 784 165 South Atrica: SOUNDFUSION Broadcast, Tel: 11 477-1315 Spaln: Teico
Electronics, S.A., Tel: 1531-7101 Sweden: TTS Tal & Ton Studioteknik AB, Tel: 31-803 620 Switzerland: Dr. W.A. Guniher AG, Tel: 1 910 41 41 Taiwan R.0.C.: Cha Wel Electric Trading Co., Tel: 2:5612211 Thalland: Massworld
Company Ltd., Tel: 662-294-4930 United Kingdom: Thurlby Thandar Instruments, Ltd., Tei: (1480) 412451 Windows
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The Wegener DR$6 & DR180.
The latest in digital satellite audio tranamis-

sion. MUSICAM efficiency in sudcarrier,
FM-cubed, BPSK and QPSK. All availablz

o o
with the feature loaded ANCS Data
l I I l l o060 Control System. Wegener is top digital

performance at a nreasorable price.

Scientific Atlanta Encore 3610.

Tomorrow’ digital audio receiver today. Falon
the compeny that introduced digital satell te
to radio. Scientific Atlanta invented SEDAT,
plus comp ete compatibility with DAT
channels. Fully agile and absolutely the lowest

T725-35 Subaudible Tone Cecoder
Muelie Grcadeast Devign. La Gezge, IL.
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Mueller T25-35SA Subaudible Tone Decodeér
Automeéte your satellite-delivered programming

w th Mueller. Compatible with network 25/35 Hz
automation tones. This one works. Simply loop
your audio through the Mueller and you're in
business.

Broadcast Tools.
Finally, a remote control for
Scientific Atlenta’s DAT32 and
Fairchild’s Dart 384. model XP-3
does the crystal switching and
SCC-4 does te audic channel
switching. Smart accessories for
your satellite needs.

Satellite Selutions from Harris Allied.

Phone 317-962-8596 FAX 317-962-8961

ALLIED — =

See us at NAB RADIO HALL BOOTH #3615 Circle (4) on Reply Card
and TV HALL BOOTH #1600

Comtech 3.8 Meter Antenna.

The proven top satellite antenna
performer. This is the dish to use when
you want brcadcast reliability. Ask
anyone who 1as a Comtech 3.8 Meter.
Your needs can be met from the vast
selection of Comtech options.

SREOPSTHARRIS CORP



20 New Products

ON THE COVER: At National
Public Radio’s headquarters
in Washington, DC, Studio
3A is the home of “Talk of
the Nation,” a daily talk-
radio show aired on about
100 U.S. stations, and via DBS
radio in Europe. (Photo
©1995 Harlee Little.)
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By Skip Pizzi

Talk radio has never been hotter or more high-tech, Todav's specialized tools make
successful talk radio easy and cost-cffective,

NAB 95 Conference Highlights .........c.ccccoooviiiviiiiiieiiecieen, 34
A summary of the radio technical sessions and other highlights at NAB "93.
NAB 95 AUIO HAll MAP ..ottt 35

Chart your path in Las Vegas with this handy pull-out map and exhibitor list.

NAB "95 Exhibitor Listings

A comprchensive listing of radio/audio companies and their products at NAB '935,
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By Mike Starting
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RF ENGINEEING ...viiiiiiieiiiinieciiicc e 16
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Why so many TIGHTFISTED
Penny-pinching
FIV1 stations are willing to dig

deeper for an OPTIVIOD.

Seems everyone has gotten a little  FM processor can: the unmistakable punch  digital processors. So you can tailor your
tighter, and more savvy, since the recession.  and clarity of “the OPTIMOD sound,” with  station’s sound precisely to your format

To attract and hold a wider audience, the power and flexibility of four built-in  Add new sounds simply by adding a new
stations have learned to invest in what

keeps working. Like better programming
And pure digital sound.

With all-digital processing, the
OPTIMOD 8200 delivers what no analog

»oard. And never have to worry about out-
growing, or unloading, a capital investment

The 8200 frees you to go wherever
ligital FM goes. While analog boxes only

111

orban

H A Harman International Company

© 1994 AKG Acoustics, 1 n M

See us at NAB Booth # 2910 Circle (35) on Reply Card



Editorial:

Tuning
through
cyberspace

Skip Pizzi,
radio editor
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I t seems a week doesn’t pass without another story that puts the words “radio” and
“Internet” in the same sentence. So far this phenomenon secems not much more than a
hacker’s toy. but | can’t help thinking there may be something of radio’s future in it.

Think about how peopie use radio today. The AM/FM receiver is usually packaged as part
of a multiformat entertainment/information audio platform, either in the home, in the car
or on a portable product. Radio is with us wherever we spend time.

The fast growth of multimedia and on-line services has made the home computer another
home entertainment/information platform, and increasingly this hardware includes hi-fi
sound capability. With the growing amount of time people spend at the computer, shouldn’t
a radio receiver be in there, 100? Sure, you could just turn on a portable radio next to the
computer, but 'm thinking of more than that - an interactive or multimedia form of radio. Why
should all of this new platform’s input come from pre-recorded sources (like CD-ROM) or dial-
up on-line services (like CompuServe, AOL and Prodigy)?

Of course, those services have all heen designed with the new platform’s capabilities in
mind. IT’s a seeker’s (not a surfer’s) world. Today’s radio may have a lot of positive attributes,
but interactivity isn’t among them. Even proposed future DAB services won't offer this
important media component. A radio service
that comes to your computer, either in a wired

ora wircles§ form, .w?ll have (o include some - RéS-pOHd Vld tlie
measure of interactivity 1o be successful. . .

This is what intrigues the more forward- BE Radio
thin!dng folks about a compuler.-base(l radio FAXbaCk line at
receiver. The convergence of radio and comn- —
puter could bring some powerful new 913-967-1905 or

funcl,onahues. Such a cyberadio coulq oper- via e-mail to

ate either as an on-demand downloading de-

vice for audio (plus text/graphics) files, or as a beradio@intertec.com.
“skimmer” of selected programming from one

or more continuously broadcast streams. (The

latter is not a new idea. It was originally espoused by the MIT Media Lab’s Nicholas
Negroponte, who dubbed it “broadcatching.” More recently, Microsoft’s Greg Riker pre-
sented a compellingly real portraval of the concept at the 1994 NAB Radio Conference.)

Assuming any of this is a future possibility, getting from here to there won’t be easy if current
offerings are any indication. Today’s Internet audio services are not hi-fi. To hear programs in
real time you generally need wideband (Ethernet or ISDN) access to the network backbone.
Some services also require decoding sofiware that is platform-specific. Connections are
unreliable and at the mercy of the network’s throughput capacity. Most important, on-line
radio services are not yet interactive. Typically, they are nothing more than lo-fi duplications
of a radio station’s existing “surfer” (i.e., on-air) service - with one important exception: They
can be received around the world, which brings up some interesting regulatory questions
regarding broadcast rights. (Current radio station clearances for most programming cover local
distribution only.)

But these problems seem soluble, and if you take things to their logical extreme, practically
anybody can become a radio station in cyberspace. New wired services would not be limited
by scarce spectrumn, so providers could offer them almost at will. The only problem in gaining
listeners to your service will be in letting them know you're there. Radio stations have a great
advantage in this area - they can use their on-air signal to promote their cyberspace address.
They also have massive archives and substantial audio programming/production expertise
to draw from, unlike most other cybernaut radio-wannabees.

Of course, this short discussion barely scratches the surface of the issues involved here.
But it might make you think about moving 10 a digital production environment in your facility

just a litle more quickly. NAB "95 is a good place to shop around for this technology. You

may also want to peck in over at the Multimedia World, 100, and see how the traflic’s flowing
on the highway that broadcasters may be merging into.

Cyberspace audio probably won't ever replace radio as we know it, but it might add a nice
new supplemental element to the industry. Or maybe it’s all just a passing fad. But isn’t that

what the buggy-whip makers said?
%’7 LTS
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RADAR gives you
as many dedicated
inputs and outputs
as there are tracks.
Buy RADAR as a
low cost 8 track
recorder/editor
and upgrade to 16
or 24 when you
need more tracks.

€ e

RADAR'’s variable

sampling frequen-
cies and Vari-speed
let you maintain
quality sound while
using recording time
efficiently. RADAR
comes with over

4 hours of track
time at 32 Khz
sampling rate.

Otari tough with
a steel enclosure.
We know radio
stations! RADAR
is built for profes-
sional use.

nisiossniInt

100008000

~

i Otart’s
' Workhorse'

Recording Made Easy.

LU T

8

Hard Disk

RADAR

Random Access Digital Audio Recorder —

Your Next 8-Track Production Machine!

" RADAR RE-8 Session Controller

0/TAR/ 1]

For information call Otari at (415) 341-5900.

Otari Corporation
USA

Phone: (415) 341-5900
Fax; {415) 341-7200

NY. Sales: (212) 297-6109
LA Sales. (818) 972-3687

Japan

Otan Corporation 1994

Circle (5) on Reply Card

Otari, Inc. Otari Deutschland GmbH

Phone: (81) 4-2481-8626
Fax: (81) 4-2481-8633

Otart Singapore Pte., Ltd.
Phone: (65) 284-7211
Fax: (65) 284-2727

Germany
Phone: (49) 2159-50861/62/63
Fax: (49) 21591778

See us at NAB, Booth #1414

RADAR is a disk-
based system, so
you don’t have to
wait for it to “load
up.” Just sit down
and go! And its
floppy drive gives
you fast easy soft-
ware upgrades.

asy to use
Dedicated trans-
port, locate and
edit buttons make
RADAR fast and
intuitive. No mouse
or monitor! The
RE-8 Session
Controller gives
you a scrub wheel,
track arming/solo-
ing buttons, and
locateledit keys for
cut, copy, paste,
slip, loop and undo,
plus much more!

RADAR'’s hard
drives come with a
5-year limited war-
ranty. And at only
40 Ibs. it’s com-
pletely portable.



. /Then is it OK to makc; a le.chni.cal
Ma“ag‘l“g Technologv: / change atyour transmitter site with-
out asking or telling the FCC? The
answer, of course, depends on the nature of
the modification.
HH o Because of a lack of awareness about
F I I I n g m I n Or “minor modifications,” many radio stations
are operating illegally today. Operating out-
C h O n e S side your station’s instrument of authoriza-
g tion (its license) not only places you at risk
of receiving a Notice of Apparent Liability (a
fine), but it also places your license renewal
at additional risk.

Filing for a minor modification is typically
a detailed process, but not a difficult one.
Knowing when to file and how to proceed is
a subject that's best handled by your FCC
consulting engineer.

Every station or station group should have
a good working relationship with a trusted
consulting engineer. This relationship is just
as important as the association with your
attorney. [n fact, heeding good
advice from a competent FCC con-
sulting engineer may reduce the
need toretain an attorney for most
minor modifications.

Here's how a consulting engi-
neer keeps your station out of
trouble. Consider WAAA in
Anytown, USA. The FCC granted
WAAA an automatic upgrade from
3kW 1o 6kW. A few months later,
WAAA installed a new transmit-
ter, transmission line and antenna
to effect the upgrade. Because it
was the FCC that had informed
WAAA about the upgrade, the sta-
tion never thought to inform the
FCC that the upgrade had been
completed and what the specifics
of the installation were.

The station should have filed
FCC Form 302-FM within 10 days
of the upgrade’s completion. In
fact, this form, along with an envi-
ronmental impact statement, were
required to be filed. Interestingly,
no filing fee was necessary in this
particular case. WAAA did not file the Form
302-FM, however, and was fined by the FCC
after a routine inspection for operating out-
side the parameters of its license.

What triggers the requirement to file with
the FCC for a minor change? The answers
are different for AM and FM radio stations,
and only a qualified FCC consulting engi-
neer should be relied upon for definitive
information. However, here are some basic
rules of thumb:

By Kirk Harnack and
Larry G. Fuss

Kirk Harnack is president c;‘
Harnack Engineering, a broad-

cast contract engineering firm Ax s'a."on's - direciionl AM. sedon’
in Memphis, TN. LO!I’Y G. Fuss Is 1\ ume a non-directiona staunons

president of Contemporary ahtenna is modified, the base impedance
Communications,abroadcast  must be measured. If this impedance has
consulting engineering firm in  changed by more than 2% from the licensed
Cleveland,MS. Respondviathe  value, a new, complete measurement must
BE Radio FAXback line at 913-  be performed and submitted to the FCC.
967-1905 or via e-mall to  This is done on FCC Form 302 and, in this
beradio@intertec.com. case, is called an Application for Direct
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Measurement of Power. After the FCC pro-
cesses this form, the station will receive a
modified license reflecting the impedance
change. There is no fee associated with
Form 302 when it’s used for this purpose.

Almost any modification to the AM an-
tenna will trigger the need to measure base
impedance. This includes adding or chang-
ing any other antennas, coax cables or iso-
lation transformers. Changing the lighting
choke, Austin ring transformer, lighting fix-
tures or conduit also brings up the need for
remeasurement.

Because an AM tower's base impedance
is required (o be close 1o its licensed value
anyway, it’s not a bad idea to check this
parameter from time to time, even if no
changes are made. If the measured value is
within 2% of the licensed value, nothing has
to be filed.

Filing for a minor
modification is typically a
detailed process but not a
difficult one.

Changes in the station’s ground system
are also likely to put the actual antenna
system at variance with what’s specified in
the license. Rely on your consulting engi-
neer for advice when any changes are pro-
posed for the physical area around your AM
tower.

AM directional stations require even more
diligence to remain legal. The same rules of
thumb apply as set forth above. Addition-
ally, AM directional stations usually must
perform a Partial Proof of their transmitted
pattern after changes are made in the an-
tenna system or on the towers.

FM stations

Anything that changes a station’s trans-
mission system requires applying for a con-
struction permit (CP). Some examples are:

* A change in tower site (location).

+ A change in (ower height (see below).

* A change in the antenna system that
changes the height of the center of
radiation more than 3m.

* Any change in effective radiated power
(with certain exceptions in Class A 6kW
upgrades).

For any of the above items, a station must
file FCC Form 301 and obtain a construc-
tion permit before making any such changes.
Once the change is effected, a station must
file FCC Form 302-FM for a modified
license. Many broadcasters forget this im-
portant second step after making the changes
they were authorized to make, and have had



LET’S TALK ABOUT
REDUCING THE PROBABILITY

OF HUMAN ERROH4.

Perhaps the only thing simpler than operating a Pioneer® 300 CD Autcchanger is breathing. That's
because the Autochanger stores 300 CDs, which can then be played remotely with the push of a
button. And when people can’t touch discs, they can't miscue, scratch, smudge, steal,
doodle on or misfile them, either. Call 800-421-6450 for literature and a list of our systems integrators.

However, you may feel that your employees are flawless and impervious ) PIONEER'
The Art of Entertainment

to error. In which case, we recommend, not our Autochanger, but a shrink.

©1994 Pioneer New-Media Technologies, Inc.
Circle (7) on Reply Card



THOUSANDS OF BROADCASTERS
rely on JAMPRO's attention to pattern requirements
antenna gain, tower constraints, and budget. From concept to
completion, JAMPRO's dedication to detail and quality has made
us & world leader in the broadcast industry.

Reduced RF
Antennas

M
PENETRATOR
Antennas

JAMPRO PENETRATOR FM SIDEMOUNT ANTENNA

¢ Low, medium
and high
power models
available

¢ Reduced
RF arrays
available

¢ True circular

8l polarization
ot o Custom directional patterns available

Antennas

UHF Panel
Antennas

M Coverage That Won't Quit

Bandpass
Combiners
& Filters

JAMPRO ANTENNAS, INC., 6340 Sky Creek Drive
Sacramento, California, 95828 USA
Phone (916) 383-1177, Fax (916) 383-1182

YOU'LL ALSO FIND THE SAME
quality in our compiete line of passive RF components. JAMPRO
knows how to integrate the equipment you need - hybrids,
harmonic filters, TV channel combiners, MMOS filters, UHF
inter digital combiners, directional couplers, TV intermod filters
patch panels, and more

Hybrids

Harmonic
Filters

When You Want More Than Just An Antenna

Rigid
Transmission
Line &
Components

JAMPRO RF SYSTEMS, INC., PO. Box 293296
Sacramento, California, 95829 USA
Phone [916) 383-7844, Fax (916) 383-1182

TV Intermod
Filters

Look beyond the ordinary

with

Circle (8) on Reply Card See us at NAB, Booth #16617
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Managing Technology:

Filing minor changes

their construction permit canceled for failure (o file Form
302-FM. As far as anyone at the FCC knew, the change was
never implemented.

Some changes can be made without prior approval, such
as the following:

* Replacing an FM antenna with another model (as long as
the height of the center of radiation does not change).

* Replacing the transmission line.

* Replacing the transmitter.

Nevertheless, after making any such changes, a station
must still file FCC Form 302-FM for a modified license.
For changes that do not require prior approval, there is no
filing fee when submiuing Form 302-FM.

Gotchal!

One often-overlooked requirement is that a construc-
tion permit is required whenever the height of the tower is
changed - even if your station doesn’t own the tower. If a
station operates an FM antenna side-mounted on a com-
munications tower and the tower owner decides o add an
extra 50 feet to the top of the tower 10 accommodate new
antennas, that station must file an application for a con-
struction permit 0 modify the height of the supporting
structure, even if the height of the FM antenna remains
unchanged. If there are multiple broadcast stations on the
tower, they must all file separately. It may sound unfair, but
i's required.

Here’s another rule of thumb: If your application in-
cludes a filing fee, don’t send it to the FCC in Washington,
DC. All applications involving fees must be sent to the
proper lock-box in Pittsburgh, PA. A good FCC consulting
engineer will have the proper address, filing fee code, and
fee amount for each type of application. An application
sent to the wrong address will be returned by the FCC, as
will any application made with incorrect information
about the applicant, an incorrect fee code, or an incorrect
or missing fee payment. Years ago, the FCC would assist
applicants in correcting minor mistakes and omissions
on applications, but this is rarely the case nowadays.
Applicants are required to dot every “i” and cross every “t”
- properly.

Years ago, the FCC would assist
applicants on applications, but this
is rarely the case nowadays.

Summary

Establish and maintain a good relationship with an FCC
consulting engineer. Look for a consulting engineer with
expertise in your area of need. Because rules and proce-
dures change from time to time, try to use a consulting
engineer who files successful applications frequently. Most
important, don't hesitate to call your consulting engineer,
attorney or knowledgeable staff engineer for advice on FCC
filing. Inaction or the wrong action can jeopardize your
station’s license and financial position. )



The Legend
Continues.

The Old Standard. The New Features.

Our M267 Mixer is more than the best selling mixer Without increasing the size, we were able to pack in
of the last ten years. It's the most versatile, the most dozens of new features and improvements. The M367
durable, and the best performing. You trust it in your has ali the features of the M267, plus:
rack —you trust it on the road. And while production ¢ input peak LEDs
environments have changed, your mixer remained the » Detachable power cord
same. Until now. * Two XLR outputs

» Easy-access side battery compartment
The New Standard. * Headphone monitor circuit

Our new M367 Portable Mixer gives you all the * Qutput peak/limiter LED
reliability and durability of the M267, plus a list of new « Balanced, 2-position mix bus
features and improvements. We made it over 25 dB « Adjustable limiter threshold
quieter with a low noise circuit — ideal for digital formats. * Battery/AC VU meter illumination
We added two more mic line inputs, bringing the total to * Monitor input sensitivity selector
six. We added peak LEDs. And we gave it 12 and 48-volt ¢ Program/monitor input selector
phantom power for your condenser mics. With the Shure M367 mixer, we've just raised the

What we didn't Change was its toughness. It's still standards. It's time you raised yours.
made with a rugged all-metal chassis and manufactured in
the USA with legendary Shure durability. For The Shure Dealer Nearest You

Call 1-800-25-SHURE.

90 o

MASTER

®
,,,,,,, D OF THE PROFESSIONALS®...WORLDWIDE. SHURE

See us at NAB Booth #11800 Circle (9) on Reply Card



Contract Engineering:

The contract
part of
contract

engineering

By Mike Starling

Mlke Starling is director of
technical operations at Na-
tional Public Radio in Wash-
ington, DC. He is certified as
an SBE Professional Englneer
and is a member of the State
Bar of Caiifornia. Respond via
the BE Radio FAXback line at
@13-967-1905 or via e-mail to
beradio@intertec.com.

ome legal theorists argue that the best

contract may be the handshake. Either

party can walk away from the hand-
shake when the circumstances are no longer
to their liking. Also, both parties will tend to
be more flexible and proactive in retaining
the benefits that led them to the original
undertaking. These same theorists would ar-
gue that approaching a joint endeavor with
premeditation about remedies triggered by
any problems leads to an atmosphere ripe for
resort to legal action.

A cursory look at the attorneys’ section of
the yellow pages tells you that many intelli-
gent people apparently forgot Lincoln’s ad-
monition that the courts are “places of abso-
lute last resort” Far too many matters that
wind up in court result in outcomes that
benefit only the lawyers.

Of course, the problem with a handshake
or oral agreement is the lack of tangible
evidence of the parties’ original intentions.
This is why almost no one uses
handshake-based personal service
contracts anymore. In many states,
most personal services agreements
must be in writing to be enforce-
able. So, although a few handshake
service agreements still exist, the
parties of any “arms length” per-
sonal services transactions are best
protected by a written agreement
that contemplates, as specifically as
possible, the details of the bargain.

Contracts 101

I’s not surprising that among
legal scholars no single definition
of a contract exists. But among the
better definitions for non-lawyers
is that a contract is “an agreement
creating legally binding obligations
of the parties.” A binding contract
has six essential elements:

1. An agreement containing defi-

nite terms;

2. drawn between compelent

parties;

3. based upon genuine assent (best evidenced

by active bargaining);

4. supported by consideration (exchanging
any thing of value, such as a promise not
already required or provided);

. made for a lawful objective:

. existing in the form required, if any (such
as in writing).

oot

Technical services agreement

Point 1: Definite terms. The essence of a
technical services agrcement is the detailed
spelling out of the services (o be provided. An
agreement that does not contain definite
terms is not enforceable.

A broadcast technical services agreement
should specify whether the contractor is to
serve in the capacity of the chief operator for
the licensee. If so, the duties stated in the FCC
Rules, Section 73.1870 should be listed in
the agrecment (inspections, calibrations, re-
pairs and adjustments, weekly log entries, etc.).

10 « BE RADIO, March/April 1995

Depending on the needs of the station and
the expertise of the contractor, non-routine
services should be specifically included or
excluded from the contract.

Among these services are studio design (or
redesign), equipment specification, installa-
tion, construction services, consultant or
contractor liaison, tower work, FCC applica-
tions and renewals, frequency searches and
assessments of potential facility purchases.

If the contract is merely to keep the station
on-the-air and operational, such non-rou-
tine services should be specifically excluded
and detailed as services to be provided at an
agreed-upon hourly rate. They could also be
quoted separately from the maintenance
services agreement.

In the absence of evidence to the contrary,
it will be assumed that the contractor and
manager are both of sound mind. Don’t
worry about this requirement - any lawyer
can easily contest this point for most people
working in radio!

Point 2: Intention and mutual assent -
the role of bargaining. The law favors com-
merce and will make every effort to enforce
a contract, provided there is evidence of what
the parties intended. Some courts will ignore
provisions of written agreements, especially
“form-type” agreements, where the inten-
tions of the parties are shown to be different
from the terms in writing. This primarily
occurs when the parties have effectively
modified the agreement by their subsequent
actions.

I 'he intention of the
parties is the cornerstone
of contract interpretation.

So the intention of the parties is the cor-
nerstone of contract interpretation. In most
cases, contract validity and enforcement rem-
edies depend on intention alone. It is essen-
tial for anyone entering a personal services
agreement to make sure that the important
points are understood and agreed to by the
other party. This is the essence of bargaining.
The law considers evidence of bargaining as
an assurance that genuine willingness to be
bound was given by the parties involved.

Failure to actually bargain - and failure of
the written agreement to state as clearly as
possible what is intended - can be detrimen-
tal. For this reason, some lawyers insist that
personal services agreements be drafted from
scratch. This is not necessary, but a local
attlormney’s review is always advisable.

A good “boilerplate” agreement form,
jointly modified by the parties as necessary
and preferably with each paragraph initialed
by both parties, will normally be suflicient to



DI-300 Digital Audio Workstation
The Power Studio From Roland

The new DM-800 provides power, speed, portability and reliability like no other system available.
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Contract Engineering:

The contract

show the intention to be bound by the
terms of the agreement. The SBE has
made such a form available for use by its
members. This document is a good
starting point for most broadcast engi-
neering services agreements. Contact
SBE at 317-253- 1640 for a copy.
Proper written services contracts will,
therefore, contain definite provisions
on as many aspects of the undertaking
as the owner/manager and contract en-
gineer can reasonably anticipate.

Point 3: Recommended clauses. In
addition to detailing the duties to be
performed, the following areas also
should be addressed:

« Independence clause - Broadcast tech-
nical services agreements should state
that the contractor is an independent
agent, performing the described ser-
vices based on how and when his/her
judgment dictates. The agreement
should say that the contractor will be
solely responsible for payment of em-
ployment-related taxes, workmen’s com-
pensation, disability, social security and
unemployment payments required for
contractor and contractor’s employees.

= Equipment, materials and incidental
expenditures — Who will provide which
tools and specialized equipment should
be spelled out. If equipment will have to
be rented periodically (such as field-
strength meters or instrument-calibra-
tion gear), such expectations should be
listed. The contract should also state
who will pay for any required incidental
materials such as cable, connectors, tape
and solder. Some contractors have been
caught short, being billed for nitrogen
tanks because “the previous engineer
provided for that.” If the contractor is to
be reimbursed for mileage, that rate
should be stated.

If the station is to pay for a pager and/
or cellular phone, that should also be
stated. For tax reasons, it is recom-
mended that use of station-provided
equipment, such as a pager, be mini-
mized because it enhances the view that
the contractor is actually engaged in
employment rather than independent
contracting.

* Compensation (pavment schedule and
conditions) -- The date that payments
are due should be specified (first of the
month, the 15th or bi-weekly). If the
agreement is based on time and materi-
als instead of a retainer, the contractor
will need to submit his/her time sheet
and receipts at a specified time prior to
expected payment.

12 « BE RADIO, March/April 1995

* Availability - Most broadcast techni-
cal services contracts provide for the
contractor to be on call for “7/24”
emergency services (i.e., at all times).
Any limitations on the contractor’s com-
mitment to provide emergency services
should be disclosed and agreed to on
the face of the agreement. Broadcast
technical services agrcements usually
provide for the substitution of a contrac-
tor-designated backup engineer.

If the contractor works for several
stations and has commiitted to his *pri-
mary client’ that he will give them first
call during a widespread emergency, the
agreeient should state this so that other
stations understand that they will re-
ceive emergency services only after at-
tention to the primary client.

* Dispute resolution -- The document
should specify a mechanism for resolv-
ing any disputes that arise from the
agreement. Referral to an arbitrator is
becoming more common, but regard-
less of whether an arbitrator or court is
to be the forum for dispute resolution,
most agreements allow the successful
party to recover for arbitration costs and
reasonable attorney’s fees. This discour-
ages a reckless breach when problems
arise. If the arbitration is (0 be binding,
the agreement should state so explicitly
and specify that such arbitration will
conform with the rules of the American
Arbitration Association.

 Liabilities and limitations (‘best ef-
forts’) - Many broadcast technical con-
tractors carry a large general liability
policy on operations and vehicles. This
can protect the contractor and give the
owner/manager peace of mind about
possible problem situations. Of course,
maintaining such policies will drive up
the contractor’s costs. The agreement
should contain language to the eflect
that the contractor is familiar with rules

applicable (o the broadcast service of

the FCC and FAA The agreecment should
also state that the contractor will per-
form work using “best eflorts” in con-
formance with generally accepted good
engineering practice within the broad-
cast industry.

Contractors should not accept respon-
sibility for acts of God, severe weather,
civil unrest, acts of third parties or other
unforeseeable conditions and circum-
stances. Neither should the contractor
accept consequential damages for any
work performed, such as damages for
lost airtime. An agreement that “guaran-
tees” specific levels of performance or
promises “absolute best service” invites
problems because of the higher stan-
dard of care and diligence that the con-
tractor will be obligated 10 deliver.

* Termination - The agreement should
state conditons and terms for future

termination. Termination clauses often
allow either party 10 be released from
the agreement upon 30 days notice o
the other party. Some agrcements also
require a fixed sum payment for termi-
nation prior to a stated end date for the
agreement.

Point 4: Likely station-imposed limi-
tations. The following areas of protec-
tion for the station owner are generally
provided in service agreements:

* Limits on purchasing authority - Most
agreements will state a specific dollar
amount over which the contractor may
not spend without written approval of
the management. The varieties range
from no purchasing authority whatso-
ever to emergency spending authority
only to all necessary expenditures. Es-
pecially for new relationships, purchas-
ing authority limitations protect both
parties from financial surprises.

« Confidentiality and non-disclosure
requirement - Many stations will re-
quire engineering contractors to keep
all matters related to the station’s busi-
ness practices and procedures confi-
dential. This should be discussed in
detail with station management. Some
managers will insist that no information
be divulged to outside parties - even at
local SBE meetings on relevant topics.
This can range from obvious “keep any
information you see about our sales
accounts to yourself” to a prohibition
on discussing processor settings and
even wiring configurations. As with all
sections of the agreement, actual discus-
sion and bargaining will steer the parties
away from future misunderstandings.

The contract
can work for you

Once an agreement has been entered,
make it work. Remember Lincoln’s “last
resort” admonition. Business profession-
als should expect some changes in plans,
requirements, and agreements as events
and circumstances change. If the condi-
tions surrounding the contract engineer-
ing agreement change, a written modifi-
cation to the agreement should be ex-
ecuted by the station and contractor.

As with most situations, positive atti-
tudes, a sense of teamwork and possibil-
ity thinking (the glass is half full) will
resolve most disputes without any trans-
fer of wealth to the legal profession. &

The law of contracts varies
throughout the 50 states and fed-
eral jurisdictions. This article is in-
tended for general information and
educational use only. Consult a lo-
cal attorney before entering into a
personal services agreement.
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Tae SV-4100 Pro DAT Recorder from
Panasonic. Think of it as an SV-3700 with
Tnstant Start, External Sync, improved
sonic performance, and a whole lot of
attitude. If you would like detailed
infornation, call 800-777-1146, code 02.
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By John Battison, P.E

John Battison, BE Radio’s
consultant on antennas and
radiation., owns John H
Battison and Associates, a
consulting engineering com-
pany in Loudonville, near
Columbus, OH. Respond via
the BE RadioFaxBack line at
913-967-1905 or via e-mall to
beradio@intertec.com.

s the poet said, “In spring, a young

man’s fancy turns to love.” Today,

the forward-looking engineer’s fancy
should turn to repairing the ravages of
winter and to a spring tune-up.

Thoughts turn first to AM transmission
ground systems that have heaved in freeze-
ups, frozen and cracked base insulators,
lightning strikes that have burned out and
shorted base-current meters that were left
in circuit by mistake or even burned out by
just a voltage flashover, and similar events.

Usually the conductivity has been higher
during winter cold spells, and this may
have been reflected in higher than normal
monitor-point readings. Spring is the time
to make a circuit of all monitor points and
carefully check compliance with the
station’s license.

For a non-directional AM station, a
checklist should include a look at base
operating impedance and base current.
ATU coils and connections
should be cleaned, including
grounding and copper strap con-
nections to the ground system.

For a directional AM system,
measure common-point imped-
ance and current. A check of oper-
ating logs over the winter is a good
idea. If they show a trend of wan-
dering phaser settings to maintain
monitor points, a thorough clean-
ing of all connections is in order.
If the phaser dial settings are con-
siderably different from those at
the beginning of the winter and
returning the dials to the original
fall readings puts the system out
of limits, find out why. This could
be an indication of capacitors
changing value or a deteriorating
tuning system.

It is also worth running an au-
dio proof with the antenna and
one using a dummy load. If the
dummy high-frequency response
is alright, but the response with
the antenna falls off, suspect that
something in the antenna system is limit-
ing vour bandwidth.

Cleaning and
ventilation checks

It goes without saying that final tube
operating parameters should be checked
and that fileers, ductwork and blowers
should be cleaned and lubricated appro-
priately. Watch out for oily residue and
dust on fan blades. Such accumulations
can reduce the fan’s effectiveness much
more than you might think. After filling oil
wells, be sure to wipe off any overflow.

Air-cooled tubes are extremely unhappy
with overly hot operating conditions. Check
airflow butterflies to be sure that vane-
operated microswitches in the control net-
work are not frozen closed and giving a
false OK. Some engineers even will secure
a thermometer (o a tube to check its ambi-
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ent temperature. This may be going a little
far, but it makes sense when dealing with
expensive tubes.

Dirt and dust, the transmitter’s archen-
emies, are always attracted by high poten-
tials. After making sure that power is off
and high voltage is grounded, clean and
dust all connections in the RF stages. It is
helpful 0 use two vacuum cleaners: one
blowing, with its brush dislodging dust
from components, and the other sucking
away the dust that is dislodged. There is no
point in just moving dust from point A to
point B. (Often one vacuum cleaner with
hoses in its inlet and outlet ports will work
well)) Don’t forget to get between tuning-
capacitor plates where dust can cause
breakdowns, which in turn create pitting
and tiny sharp points on the plates that
can themselves initiate more sparks.

In spring, the engineer’s
fancy should turn to
repairing the ravages

of winter.

Coverage checks

A directional station has an automatic
signal check in the form of regular moni-
tor point measurements. Non-directional
stations should make field-intensity mea-
surements twice a year at important points.
These measurements should be done in
the fall and spring, and the results com-
pared. It is best not to perform these
measurements during exceptional weather
conditions, such as a drought or a heavy
snowfall. Trv 10 measure during similar
conditions so that the conductivity in-
crease associated with long intense cold
will not influence results.

Probably, most stations have suffered
from a gradual decline in conductivity in
many areas. This has resulted from urban
sprawl, which is not within the purview of
the station engineer to cure - assuming
the wransmitting system is operating at
maximum efficiency.

Antenna and
grounding systems
Ground systems are subject to damage
in winter. This occurs not only from traftic
over the wet and muddy ground, but from
heaving that can occur in wet and frozen
areas. For example, in one case, a set of
radials crosses a normally quiet stream
that flows between two towers of a 4-in-
line array. In the winter, when the stream
floods. it is usual to find many radials
broken off by flotsam coming down the
stream, which becomes a raging river at times.
Continued on page 20
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Date

2 Please check the ONE type of facility operation that best describes your
primary business classification:

A O Radio Station & Network (including education, government and religious)
C O Recording Studio {including education, govemment, religious, production and research)

D QO Consultant

E Q Contract Engineer (including maintenance, technical support)

G O Dealer, Distributor or Manutacturer
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$500,000 and up

[Fy s] o] Y BY 57 &)

u checked A on question #2, what is the ADI rank of your market?

Top 20

21050
51 to 00
Over 100




PLACE
STAMP

HERE

BEp, Lo

EDITOR
P O BOX 12902
OVERLAND PARK KS 66282-2902

PLACE
STAMP

HERE

B o

CIRCULATION DEPT
P O BOX 12902
OVERLAND PARK KS 66282-2902

II"III"lllﬂll"llIIIIIIIIIIIIIIIII"IIIIIIIIII"II

NOENVELOPE NECESSARY
FOLD-TAPE-MAIL
PLEASE DO NOT STAPLE
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_

MULTITRACK
PRODUCTION

BUSINESS
SYSTEMS

SATELLITE AUTOMATION

LIVE RADIO

THIS YEAR,

ONE COMPANY
PUTS IT ALL

. TOGETHER AT NAB

Thinking of adding muslc storage to your
hard disk systent? Wondering If a hard disk
can end “oart chaos” on your llve morning
show? Need te get more work In less time from
yomr production studlo, or the newsroom?
Implementing a multistation LMA or duopoly
operation? Or perhaps you're just taking your first look at a hard
disk system to handle local breaks on your satellite music service.

At the 1998 NAB show, there's one piace te go fcr all the answars: Computer

Concepts, booth 2803. You probably know us as the makers of DCS, the

Industry’s leading on-alr hard disk system. But now Computer Concepts has
proven digital solutions for every facet of radio station operation.

To make it easy for you to get the answers you need, we've sst up six separate hands-on
demonstration areas In our NAB booth this year. Each one is dedicated to a particular on-air or

production situation, and equipped with the latest hard disk solutions from Computer Concepts.

Every product is backed with the dedicated service and support for which Computer Concepts Is known.

For stralght answers about digital systems for every
radlo application, come stralght to booth 2503. epts
PP » come stralg Computer Concepts

8375 Melrose Dnive, Lenexa,

Kansas 66214 « Tel.: 913-541-0900
Fax: 913-541-0169

If you're not planning to attend the show, call Computer Concepts at
800-258-6350 and we'll 1lll you In on what's new and what's best.
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I ] Conrinued from page 16
RF Engmccrmg: Falling ice can damage
Spring tune-up transmission lines if unpro-
tected, and although not com-
mon, strange line currents
can often be traced to lines damaged by ice slivers.

Snowplows clearing snow from traflic paths that are crossed
by radials are common offenders. The plows sometimes tear up
lengths of radial, then drag them away so that the damage is not
seen at the time. Some “buried” lines have been cut or partially
cut by heavy traflic, which causes random effects.

Corrosion and rust nearly always occur on tower and inter-leg
connections during the winter months. For that reason, tower
sections should be bound together. If an erratic noise is heard
in a station’s signal during winter, and it is not originating in the
audio circuits up to the transmitter, it is worth looking at the
tower connections and RF continuity. Cracks in a base insulator
filled with conducting dirt or a loose RF connection will
produce arcs and sparks that will have audible eflects. So will
ball gaps that are dirty or too close, which arc over on heavy
modulation.

While performing all these maintenance checks, il is a
good time 10 do the quarterly tower and lighting inspections.
Be sure they are properly entered in the maintenace log.

Remote transmitters require a stricter check. First, it’s
usually much harder (o get to one in the middle of the night
while a storm rages. Second, such outages usually last longer
and create greater repercussions. Control systems, auto-on
power supplies, fuel tanks, heating and cooling systems,
wiring inspections and even a close scan of utility poles to the
site should be part of this check. The latter is suggested
because if this is a single-user line, the utility company may
not inspect pole conditions as often as they do in more

You
can measure...

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
90 dB, You can measure crosstalk below 85 dB, You can measure separations
of better than 70dB, 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.

B EL A R cALL610-687-5550 Fax 610-687-2686
ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET, DEVON, PENNSYLVANIA 19333
Call or write for more information on Belar AM, FM, Stereo, SCA and TV monitors.
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populated areas. If a weak pole can be spotied, they
may get it repaired before the next storm brings it
down.

Power system

Speaking of AC power, it's not a bad idea 10 run an
overall check on that part of your system. This is
particularly important if your transmitter uses 3-phase
power, and the rest of the operation is supplied by the
same transformer. Even with single-phase operation,
line balance is important. Take vour clamp-on amme-
ter and measure the current in each phase or leg at the
transformer or other suitable location. Measure the
voltage in the same way - it’s safer than using probes on
hot connections. A check like this might save a 3-phase
motor. A 5% unbalance in a 3-phase motor can raise
operating temperatures as much as 50% and lead 10
burnout.

Increased audio noise can also be caused by line
unbalance. In a large transmitter that uses a multi-
phase high-voltage supply line, unbalance can double
ripple frequency and raise audio noise.

Now is also a good time to check on the condition of
your instantancous spike protection equipment. Metal
oxide varistors or other types of semi-conductor pro-
tection do not always show signs of firing 1o destruc-
tion, and they may just be sitiing there giving no
protection.

Detuning skirts

If your antenna system is a folded unipole, you
should check all the skirt connections. Sometimes
these connections open or become corroded, and
sometimes skirt wires short to the tower. Such an event
would normally show up on the operating log. But
sometimes automatic shutdowns occur because of
random events, such as a loose skirt wire that flaps in
the wind, hits the tower, dumps the transmitter and
then moves out of contact.

If there is a tower in the antenna field that is detuned
by one of the usual detuning skirt systems, inake a
similar check on its continuity. Also, check that it is
still doing its job. The way this is done depends on the
detuning circuitry and how it was designed.

If it is a simple skirt with a tuning box connecting the
skirt to ground, check its operation by placing a field-
intensity meter (FIM) close to the lead of the tuning
box and measuring the radiation from the lead. It was
probably tuned for maximum current in the skirt, so
the FIM reading should be fairly high. Good engineer-
ing practice says that the I'IM reading at the initial
installation should have been recorded somewhere.
Don't expect to obtain the same reading as the original
because that depends on FIM placement and other
variables, but there should be at least a ballpark
reading.

If vou decide to adjust the tuning, be sure to record
exactly the coil and/or capacitor settings (so they can
be returned to if it becomes fouled up). Then try a very
slight adjusument, looking for an increase. If there is no
increase or not much change, it is probably set right.

If there is a large change required, it is best to return
the settings to those previously noted, and consult the
engincer who installed the system. You might expect an
interaction with the tuning of the transmitier’s antenna
system il the detuned tower is close 10 the antenna
array and changes are made in the antenna tuning. If
antenna tuning adjustments have not been required
during the winter, however, the detuner is probably
working properly and no adjustment is needed. In that
case, “it ain’t broke, so don't fix it.” 8



Denon’s MD Cart™ Recorders and Players are the
modern choice for any application that requires
repeated recording and playback of audio, from
broadcast to post-production. Why? Compared to
NARB tape carts, the MiniDisc is free from wow,
flutter, jamming, stretching, wrinkling, drop-outs and shedding.

MiniDisc’s advantages (including full inter-machine, inter-brand compatibility)

TONT et $100 | lmbw 8 [T@#T 0T | e oW o
are quickly making it the universal standard. Compared to other digital formats, . S—
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DN-990R MD Carr™ Recorder.
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FCC Update:

New
antenna
rules and

procedures

By Harry C. Martin and
Andrew S. Kersting

Harry C. Martin and Andrew
S. Kersting are attorneys
with Reddy, Begley, Martin
& McCormick, Washington,
DC. Respond via the BE Ra-
dioFAXback line at 913-967-
1905 or via e-mail to
beradio@intertec.com.

he FCC has begun a proceeding 1o

streamline its antenna clearance pro-

cedures. 1t will also revise Part 17
concerning construction, marking and light-
ing of antennas. The FCC wants to signifi-
cantly reduce the number of filings re-
questing changes to antennas, expedite
application and notification processing,
and increase safety in air navigation.

The agency also wants to simplify the
antenna clearance process. This would be
done by revising FCC Form 854 1o provide
an application for registration to be filed
by the tower owner rather (han by licensees
using the tower. Licensees would be re-
sponsible for compliance with all tower
rules on a secondarv basis by ensuring
compliance if the tower owner fails to
correct any violation. The registration ap-
plication would set forth coordinates,
height. a unique registration number, and
painting and/or lighting specifications
where applicable. The revised form also
would be used by the tower owner
to: 1) reflect an increase or de-
crease in the height; 2) correct
coordinates; 3) reflect a change
in existing painting and lighting
specs; 4) notify the FCC of the
dismantling of the tower; and 5)
notify the FCC of a change in
ownership.

\dditionally, the agency pro-
posed revising Part 17 to reflect
changes to two FAA Advisory
Circulars (AC 70/7460-H. Au-
gust 1991:AC 150/3345-43D,

Broadcast attribution
rules reviewed

The FCC is reviewing its broadcast attribu-
tion rules, which specify how “ownership” of
mass media entities is determined. The agency
is requesting comment on the following:

* Whether to raise the voting stock attribu-
tion benchmarks from 5% o 10%, and the
benchmarks for passive investors from 10%
o 20%;

* Whether to restrict the following two excep-
tions to the current atribution rules: i) the
non-attribution of non-voting stock interests;
and ii) the single majority shareholder excep-
tion, whercby minority voting stock intcrests
are not attributable if a single majority share-
holder holds more than 50% of a corporate
licensee’s voting stock;

* Whether 10 relax the insulation standards
lor business development companies and
other widely held limited partnerships;

* How 1o treat limited liability companies
and other new forms of business entities for
attribution purposes;

*» Whether to eliminate orcodifv the remain-
ing aspects of the cross-interest policy con-
cerning key employees. non-attributable eq-
uity interests and joint venture arrangements
that currently prohibit individuals from hav-
ing such interests in, or relationships with, two
media outlets serving substantially the same
area;

* Whether to adopt a policy under which the
FCC would scrutinize multiple cross interests
or other business relationships among com-
peting broadcasters 0 determine whether the
combined interests raise diversity and com-

July 1988) regarding painting petition concerns. )]
and lighting of towers.

The FCC also proposed

to implement statutory :

language holding an- YoEn Ry N"mmmn‘m)w
tenna owners primarily | ClassA $1,525 | Class A $565
responsible for compli- | ClassB $850 | Class B $315
ance with these require- | ClassC $340 | ClassC $125
ments. Class D $425 | Class D $155

Comments sought

Broadcast Auxiliary License
Construction Permit for New Station $120

$30

on fine statement

FM Stations

The FCC is seeking comment on

Arbitron Metro Markets

Non-Arbitron (Non-Metro) Markets

its 1991 Forleiture Policy State-
ment, which set recommended
fines for rule violations. It's pro-
posing to amend Section 1.80 by

Classes C, C1, $1,525 | Classes C, C1, $565
C2,B C2,B
Classes A, B1, C3 $1,025 | Classes A, B1,C3  $375

adding a note that incorporates
the guidelines for assessing fines.

Broadcast Auxiliary License
Corstruction Permit for New Station $595

$30

In July 1994, the US. Court of

Appeals for the D.C. Circuit invali-
dated the fine policy statement

The 1995 regulatory fees for radio.

because, although it had the effect
ol a rule, the statement was improperly
issued without notice and comment.

The FCC is proposing fine guidelines
that are virtually identical 1o those in effect
prior to the D.C. Circuit’s decision. The
agency also is asking whether the different
base fines for similar violations in different
services is proper in light of the different
maximum fine amounts for the different
services.
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Dateline

Commercial radio stations in the following
states must file their annual ownership reports or
ownership certifications by April 1: Delaware,
Indiana, Kentucky, Pennsylvania, Tennessee and
Texas. On or before April 10, all stations must
place in their public files their first quarter
listings of community issues and responsive
programming.
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By Skip Pizzi,
radio editor

People are
talking — and
listening, too.

Talk
radio

Cover story

Bottom Line: The conversation is the original - and some might
say, still the ultimate - interactive communication form. Talk radio
broadcasts a live conversation for everyone to hear, then lets them
Join in. Nowonder it’s so popular. Talk-radio’s tools are specialized,
but they've never been more well-crafted and affordable. Just add
a litle talent on both sides of the glass, and you've got talk radioon

the air.

Il the talk of “media
convergence” and
interactivity can make

your head spin with possibili-
ties for the telecommunica-
tions future. Yet, much of the
promised interactive commu-
nication at the root of these
systems is already here, and
has been for some time. I’s
called ralk radio.

Characterized in today’s
media-speak, talk radio is an
ideal platform for canvergence
of 2-way voice communica-
tions and one-way point-to-
multipoint wireless transmis-
sion. Sounds impressive when
you put it that way, doesn't it?
Yet telephones and radio have
been so intertwined since the
beginning of broadcasting that
i's hard to think of talk radio
as revolutionary. Re-evaluat-
ing it in today’s new media
context shows just how mar-
velous a communications
model it is.

Broadcasters’ recent moves
toward digital telephony gen-
erally don't enter the picture
here. Most talk-radio equip-
ment still revolves around
POTS (Plain Old Telephone
Service). Traditional as the
form may be, however, there is

much that is new about its
technology behind the scenes.

Moost talk-radio
equipment still
revolves around
POTS (Plain
Old Telephone
Service).

Hybrids

The first technical element
required in any talk-radio en-
vironment is the telephone
audio interface, often called
the hybrid. This device inter-
connects the bidirectional, 2-
wire world of the telephone to
the unidirectional, 4-wire
world of the audio studio.

There are several different
ways of accomplishing this
deceptively difficult task, and
no area of talk radio has seen
more recent (nor more wel-
come) progress.

The basic function of a hy-
brid is wwofold: It must feed
audio from the radio studio
(typically the talk-show host’s
and/or guests’ voices) down
the phone line to the caller,
and simultaneously present
the caller's voice to a line in-
putof the studio’s mixing con-
sole. The trickiest part of the
process involves the hybrid’s
ability to send the studio voice
into the 2-wire domain of the
caller without having that stu-
dio voice come back out of
the hybrid along with the
caller’s voice. How well the
hybrid accomplishes this feat
- referred to as trans-hybrid
loss (THL) or sidetone sup-
pression - is the measure of
its quality. Overall audio qual-
ity of the hybrid’s output is
nottheissue, really. The phone
network has already taken care
of that by band-limiting. dis-
torting and adding noise 1o
the caller’s voice. All the hy-
brid has to do in this respect
is not make things any worse.
THL is therefore the major
parameter that distinguishes
a hybrid from its competitors.

Recently, digital signal pro-
cessing (DSP) has allowed ex-
cellent THL characteristics to
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Talk Radio

be offered in reasonably priced hybrids.
THL. performances of 40dB or more arc
now common. This was unheard of in the
analog hybrid davs of a few short vears
ago, where 10dB was considered a“good”
THI. More important, digital hybrids are
adaptive, meaning that they optimize
THL for everv call, allowing excellent
performance to be consistently deliv-
ered. This is also in marked contrast 1o
the past when most analog hybrids’ bal-
ancing newworks were fixed. THL could
change dramatically from one call (o the
next using a fixed hybrid, because each
phone call presents a different complex
impedance to the balancing network.

Mix-minus

To avoid feedback and echo prob-
lems, the audio that is sent from the
studio down the phone line to the caller
should not include the caller's own voice.
This is referred w as mix-minus, 1t is
usually accomplished by establishing a
dedicated mix bus on the studio console
into which all inputs except the hybrid
are delegated. This allows the caller 10
hear all elements of the program except
his/her own voice. (Sce Figure 1))

If multiple callers are involved, each
must have a separate mix-minus feed,
which includes the other callers’ voices,
but not their own.

There are some alternatives (0 using

auxiliary mixing buses on the studio
console for telephone mix-minus, most
of which involve compromises. The first
is to simply use a speakerphone instead
of a hybrid, placing the speakerphone’s
microphone in the studio. This keeps the

caller send completelv independent of

the studio audio, and the output of the
spcakerphone is fed at line level to the
console. (Plenty of talk shows used this
approach in the old days, before tele-
phone hybrids were available oll-the-
shelll) More recently, an outboard mix-
minus box can take the main console’s
program output and mix it in reverse
polarity with the phone hybrid output 0

You never know when
a caller might spew
invective that makes
Howard Stern sound

like the Pope.

create a pseudo-mix-minus signal for the
caller feed. Finally, some new digital
hvbrids can perform a similar wrick inter-
nally - just feed a full program mix to the
hybrid. and the caller voice is extracted
from the mix belore it is sent down the
line.

Profanity delay

Putting a caller live on the air can be a
bit risky, as many radio stations have
leamed the hard way. You never know
when a caller might spew invective that
makes Howard Stern sound like the Pope.
To protect themselves, many stations
employ a delay system that takes the
program output of the talk stdio and
stores it (typically as a digital audio signal
in a RAM bufler) for scveral seconds
before sending it 10 the transmitter. This
gives the control room operator a few
seconds to react to what the caller is
saying beforce the rest of the world hears
it.

If the talk show’s producers feel that
something just said is inappropriate for
air, a control room opcrator hits the
“DUMP” buton, which does just that to
the contents of the delay system’s bufler.
The audio stored in RAM is instantly
deleted, and the live output of the studio
is switched to air. Meanwhile, the caller is
cut off, and the host moves on 10 the next
caller.

Naturally, this never sounds elegant
on the air. It comes across like a bad edit,
in which several seconds of tape were
arbitrarily removed from a recording,
But it probably sounds better 0 the
station’s licensee than what the caller
said.

After a “dump,” returning 10 delaved
broadcasting can be tricky. Several sec-
onds of time must be added back into
the live feed. In fact, this same process
has to occur at the beginning of the talk-
radio show, or whenever the station con-
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Figure 1. Audio signal flow for a typical talk-radio facility. (CR = Control Room)
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mences delayed operations. (Some full-
time talk-radio stations keep their delay
system in the air chain permanently.)
In earlier times you had to be pretty
clever to do this without experiencing a
few seconds of dead air. This was gener-
ally done by running an undelayed cart
(containing a short announcement of the
same length as the delay) while cuing the
(delayed) announcer to start talking.
Modemn delay units use programmable
digital delays, and these can be set 10
“grow” a delay on the fly. Typically, the
delay is set 1o the “grow mode” during the
talk-show host’s opening monologue or
setup segment, so by the time the first

caller is put on the air, several scconds of

delay are in the line. After a “dump,” the
delay unit automatically begins o re-
grow a delay immediately.

The rate of delay growth on such units
can often be set by the user. If a fast
growth rate is sclected, more obvious
artifacts of the process will be audible,
such as excessive pauses in the host’s
speech pattern, or an odd form of “perfo-
rating” distortion, as tiny dropouts ap-
pear within the host’s speech. The latest
delay units use more sophisticated de-
lav-growth algorithms, however, and are
less prone to these artifacts than earlier
digital broadcast delays.

Obviously, when using a delay system,
evervone participating (including the call-
ers), must monitor program audio ahead
of the delay unit. It is also helpful to have
this undelayed signal feed the callers.on
hold who are waiting to come on-air,
rather than feeding them the air monitor
feed that is commonly used for on-hold
audio in a station’s phone system. Some
muliline phone hybrid systems offer a
provision for separate on-hold audio in-
put.

Audio processing

Most audio professionals know that
the telephone passband only ranges from
about 300Hz to 3,000Hz but thats
only half the storv. The actual response
within this band can also be quite van-
able, resulting in poor intelligibility. These
frequency-response anomalies can be
caused by electronic variations in the
phone network or by acoustic transducer
problems at the caller’'s end - the
handset’s mouthpiece microphone. With
the increasing use of digital technology
by telephone companies, acoustical prob-
lems are often the culprit

In normal telephone use, the frequency
response of a telephone handset’s ear-
piece speakeroften compensates for poor
intelligibility caused by the mouthpiece
microphone at the other end of the call.
The earpiece also rolls off most hiss or
hum that may have been picked up along
the line by the call. But when using a
telephone hybrid in the studio, the acous-
tical coupling of the handset is replaced
by direct electrical connections, and the

corrective response functions of the ear-
piece speaker do not occur.

To replace this intelligibility enhance-
ment and filtering, audio processing
(equalization) of the phone hybrid’s out-
put audio is often employved. Although
each phone call’s response will differ, a
basic equalization curve can be set for
the talk-radio environment. When ad-
justing an equalizer for this purpose, it is
best to let subtractive equalization pre-
dominate. This means that it is prefer-
able 10 reduce the encrgy in the fre-
quency bands that are too high, rather
than boosting the areas with 100 litle
energy. This minimizes the addition of

noise and reduces the risk of distortion
in the equalizer or in downstream de-
vices.

Start with shelving rolloff at about
20011z and 4,000Hz (10 eliminate out-
of-band hum and hiss), with dips at 400-
500Hz and 800-1,000Hz (where
“boominess” and “honkiness” often hurt,
intelligibility). You'll want to play with the
width and depth of the band-reject set-
tings on the dips, but they should wpi-
cally be of moderate-to-narrow width,
and -3dB 10 -6dB in depth. Let your ears
be the final arbiter. For final touch-up,
you may want o add some small. narrow
boosts at the edges of the passband,

NEW BELDEN® DIGITAL AUDIO CABLES. ..
110 OHM IMPEDANCE DESIGN PROVIDES
ERROR-FREE TRANSMISSION OVER
EXTENDED DISTANCES.

Suppose you need a digital audio cable that meets the
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4

| Cables available In 1 pair CM rated (Belden

No. 1800A), 1 pair CMP rated (No. 1801A),
and 2 pair Zip-style CM rated (No. 1802A)

NEC Rated Snake Cables in 4 pair
(Belden No. 1803A), 8 pair (No. 1805A),
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Vibev ver mbale
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Small Station Affordability

Fibox modular fiber optic audio systems give you the
best of both worlds.

Performance that sold NBC. At a price that pleased
Grove City College's WSAJ-FM.
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"The audio coming out of our new Fibox system was so
good that it was almost shocking...night and day com-
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Bill Parinello, Technical Manager, NBC Sports
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No Line Loss
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"We dropped our STL noise floor about 15dB by going
Jfrom copper telco lines to the Fibox, which was great for
our 24-hour classical format. Cost was not a problem,
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Everett DeVelde, Chief Engineer, WSAJ-FM,
Grove City, PA

48kHz Sampling
20-bit Conversion With 108dB Dynamic Range
High CMRR

"We bought the Fibox primarily for lightning isolation on
a 500-foot run between our studio and STL tower. But we
also noticed that the audio came through crisper and
brighter than on our temporary shielded pair."

Galen Hassinger, Director of Engineering
WINK-FM, Ft Myers, FL

Transmission Distances To 4km
Easy Installation And Set-up
Systems Start At $1,495.00

Call
800-525-3443

900 Jackson Street, Suite 700
Dallas, Texas 75202
214-741-5142 Fax 214-741-5145

[ ]
I S I Lightwave Systems Inc. Toll free 800-525-3443
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Talk Radio

centered on 250Hz and 3,5001 1z Doing this will boost the
line noise somewhat, but a bit of added noise in the upper end
may be worth the trade-off in increased brightness of the caller
voice. Remember that listeners of talk-radio programs are
often in cars or other noisy environments where slight in-
creascs in background noise will rarely be noticed, but
improved intelligibility will always help.

There is one other way that audio processing can help a talk-

The Gentner G2700DCT Superhybrid is a digital hybrid that
creates its own mix-minus from a full mix backfeed.

radio program. Consider that talk radio constantly puts a full-
fidelity swdio host voice up against a scverely band-limited
caller’s voice. These radically differing responses can cause
substantial discrepancies in subjective loudness between the
voices, If both the caller and studio host voices are set to peak
at “OVLU™ on the control room’s mixing console, the host will
usually sound significandy louder than the calier. (Don’t
expect the station’s on-air processor to fully compensate for
these unmatched devels, especially if it is set for relatively
unaggressive action.)

To solve this problem, insert a simple compressor in line
between the hybrid output and the console input, set to
increase the subjective loudness of the phone voice so that it
better matches the studio voice. The compressor will also
serve 1o minimize the level variation between calls, although
some manual level adjustment may still be required. If the
filtering and cquaiization described carlier is also used, place
the compressor “post-EQ™ (downstream of the equalizer).

‘The compressor for this application can be a fairly unso-
phisticated unit. Because it will be acting upon such a
narrowband signal, a single-band mono compressor without
a lot of bells and whisdes is all that's required. Don't set the
unit for too much compression, however, because it will bring
up the subjective level of the phone line background noise.

The Telos Delta is a digital hybrid that includes adaptive audio
processing to optimize caller intelligibility.
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Tbhe Diapbragm
We vacuum-laménate
gold—just a few molecules
thick —to our ultrathin
diapbragm. Its unigue
diameter provides an
extremely uniform,
supercardioid paltern, wide
dynamic range and
exceptional tranvient
responuse.

-

The Transformer
Our custom-designed
Jensen® output
transformer is low in
distortion and a true 150
obms. 1t provides the
bigh rejection of electro-
magnetic notse that only
a transformer can.

RE2000

Tbhe Performance
Self-noise is 5 to 10 B
lower than “industry
standard” micropbones.
And we keep it that way
even in conditions of bigh
bumidity with our
Constant Environment
Switem™ (CES), which
keeps the element at a
constant 125 °F

The Amenities
Shock-mount system,
computer-grade power

sapply, external pop filter,
bard-~shell case, stand
adapter and 20 ft. of
premium cable with gold
connectors.

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,Walt Disney Studios

“The RE2000 has a crisp, clean and
quiet response. [ 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

“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. Ev
®

Electro-Voice, Inc. a MARK IV company 600 Cecil Street  Buchanan, Michigan 49107 616/695-6831 800/234-6831 In Camada: 613/382-214)

Circle (19) on Reply Card




Talk Radio

More important, it will also raise the
loudness of the studio voice signal that
leaks through the hybrid, thereby reduc-
ing the effective THL of the phone inter-
face. For the same reason, it is generalk
not advisable to compress the mix-mi-
nus caller backfeed. (Ilowever, it is help-
ful to have a meter dedicated to monitor-
ing this signal’s level.)

Some tclephone interface hybrids in-
corporate audio processing internally,
controlled either by front-panel adjust-
ments or via adaptive automatic sensing.

Facility layout

The ideal setup for talk radio requires
aslighdy different facility design from the
standard radio studio suite. First, a sepa-
rate control room and studio are recom-
mended. Talk radio is generally notsuited
lor full combo operation. Second, a rela-
tively targe studio is helpful. It should be
big enough to comfortably accommo-
date a host and several guests. Arrange
seating so that the guests have their backs
to the control room, with the host facing
the control room window. Be sure the
host has good sight lines (o control room
personnel. clocks, timers, tally lights and
guest positions.

The ideal sctup for talk
radio requires a slightly
different facility design
from the standard suite.

Many talk-radio shows give the host
some measure of control over the
phones. For example, the host may se-
lect which call 10 go 10, and physicalls
engage and disengage the line to air. For
this to work smoothly, the control panel
for these functions must be properly
incorporated into the host's environ-
ment in the studio. It is also becoming
common for a computer screen (o dis-
play caller information for the host.
Placement of this screen must also be
appropriate, considering both visual and
acoustical needs.

The ultimate talk-radio facility in-
cludes a third room (or at least a dedi-
cated area in the control room) for call
screening. This is where phones are
answered and callers are placed in a
queue for air. Call screeners usualls
conduct a brief pre-interview with call-
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ers to determine things like their name,
location and topic of question/com-
ment. This data is entered into the
screener's computer, and it can be dis-
plaved on video monitors in the studio

Many talk-radio shows
give the host some
measure of control over
the phones.

and control room. Simple text displays
can be used on word processing or
database templates. or specialized call-

screening software can be used. Some of

the lauer can be directly interfaced o
telephone hybrids (o integrate their con-
trol to the computer. (See “Software
Solutions for Talk Radio,” BE Radi

January 1994)

A PC network running specialized call-screening software helps many talk-radio shows
run smoothly. (Photo by Gary Wachter.)

One other critical clement is the
facility’s communications svstem. This
can involve a dedicated intercom/IFB
(interruptible foldback) unit or the com-
municatons system included in the stu-
dio mixer. Production stalfl (engineer,
producer, screener) should have inde-
pendentaccess (o the host's headphones,
10 cach phone hybrid’s backfeed and 10
the communications retum channel(s)
o any remole site, plus an “all call”
capability 10 talk to all these locations at
the wuch of a single button.

Off-site variations

For maximum flexibility and variety.
some talk-radio programs often incor-
porate remote elements. Usually this
involves an off-site guest who is brought
into the show via either POTS or a
higher-quality connection such as ISDN
or satellite feed. In cither case, the re-
mote guest usually requires a separate
mix-minus backfeed, which must be
maintained throughout the show. This
is a good reason (o have at least two (and
preferably three) hybrids in a talk-radio
control room, so that both a remote
guest and caller(s) can be accommo-
dated simultaneously. For Switched-56
or ISDN connections to remole guests,
appropriate terminal hardware and
codecs are needed instead of a hybrid
and mix-minus backfeed may not be
required (depending on the amount of
delay accrued through the line and the
codecs).

Sometimes a talk-show host will want
to go on-location, and do the show from
a commercial venue like a sports bar or
a theater with a live audience. This can
be a bit more complicated, but is gener-

alty handled by running ISDN, micro-
wave RPU or analog program circuits to
carry high-quality hosu/guest audio from
the remote site back to the studio. In-
coming calls are still handled back at
the studio, with a program backfeed to
the remote site. (Depending on the situ-
arion, this backfeed mav be full-mix or
mix-minus the remote site micro-
phones)) Voice communications from
the studio producer/engineer are also
fed back to the remote site (generally via
a separate line), and a modem intercon-



The Old Way.

InBox

Digital Couriers Way.

Say Goodbye To Courters 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 DCl you can ship and receive CD
quality audio spots over phone lines. In fact,
commercials can be delivered to you from
across the continent in as little as two hours.
With traffic instructions attached.

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

Di;iml Courier
SEE US AT BOOTH #1227 AT THE NLA.B. RADIO HALL

and any other digital delivery system.
DCl is the only two-way
audio distribution network in
the world that connects radio
stations, production studios C—
and distribution houses too. _,___,.._ff-‘-__@
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 Digita<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>