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 SeBUS SERIES

WHAT TO TELL YOUR GM WHEN YOU WANT A NEW
PRODUCTION MIXER WITH MORE THAN FOUR FADERS.

First and foremost, tefl
them that you can get a
studio-quality 16x8x2
console for just *3199°.
$3199 won't buy an extra hard
disk for that digitel cart
doofrabulator that keeps
going south during morning
drive. Heck. go whole hog and
request a superb 24-channet
Mackie Designs 8#Bus
console — they're just
3999".

Second, tell 'em that
Mackie 8-Bus tonsoles
are built like tarks.

All three models feature sclid
steel chassis. sealzd rotary
controts. double-sided thru-
hole plated fiberglass circuit
boards and specialimpact-
resistant gesign. Many 8o 3us
consoles have been in
continuous, 24-hours-a-cay.
hands-on use for yzars in
high-pressure production
facilities. Some have actually
survived cn-air jacks for
prolonged periods of time.

Third, tell 'em the
station's probably
already playing music
recorded on an 8°Bus.
That s how good our conseles
sound. Tons of headroom.
Low noise. And no coloraton.
It s no wonder that the list of
platinum and gold albums
tracked and mixed on 8eBus
boards grows dasty

Sure. arguing souad quality
rarely sways a GM. but it's
worth a try.

If necessary, cail your
broadcast supsly house
(BSW & Harnis-Allied come to
mind). or Mackie direct and
request our 48-page 8¢ Bus
console brochur= it has a lot
more arguments as to why
our conseles are the best
value around.

Finally. if all else fails,
consider begging.

Selected highlights of the Magkie
Designs 8#Bus consdle. . .

1 Studio-grade mic preamps on
every channel Discrete circutry
with conjugate-pair, large-
emitter-gesmetry transistors
contribute to specs like ~129.4
dBm E.LN.. 0.005% distertion and
10Hz-300kHz bandwidth. Phantom
power for condenser mics switchahie
in banks of 8 channels.

2 Monitor section with separate
Control Room and Studio stereo tevet
controls. Select any combination of
L/R mix. Mix-B, 2-Track or External
feeds. Mono summing switch
included at no extra charge.

3 Double headphene section lets you
create two different headphone feeds
with any combination of Mondtor, Mox-
B.Ax384orAx5R 4.

4 Separate Talkback section with
buitt-in mic. Selector switches let you
address any combination of Aux 1,
Aux 2 or Tape/Submasters.

5 Six pre/post-switchable aux sends
per channel. Four avaitable at any one
time.
6 Big-console equabization: 12kHz Hi
R R IR A e e 5. shetving, 80Hz Lo shetving, swept Lo
& —8.C Mid {a5Hz-3kHz) and true parametric
I : : Hi Mid EQ. Band center is sweepable
SXU TR TR O TN T S TR e ey o e from 500Hz to 18KHz: bandwidth is
= : - . variable from "/12-oetave to 3 octaves.
- = +1508 boost/cut throughaut PLUS an
18dB/octave Lo Cut filler that cuts
T0om rumbte and mic thumps.

7 100mm faders with true,
logarithmic taper. 6ain is smooth
throughout the fader's travel instead
of erratic and unpredictable ke Ris
with cheap D-taper faders.

8 In-fine console design with
separate Mix-B/Monitsr section.
Doubles inputs during mixdown or
create two different stereo feeds at
the same time.

The 1608 shown above is 9 internal goodies such as double-
part of a complete mixing sided. thru-hele-plated fiberglass
system. Optional metey bridges  tircuit boards. gold-plated
and stands are available for ail interconnects. sealed rotary control
BeBus consoles. There'salsoa  witra-high duty cycle swilches and
makching 11-rack-space exceptionatly-high RFi rejection.
R 7T No shown: The massivedy over-

Add a 24-channel expander to : :

tha Larger 24¢8.and 3203 EEE FelfTIVIEEY,
targer wall. 2-rack-space externat powsr

models.
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MEDIUM WAVE TRANSMITTERS

From 10 KW to
1 Megawatt,
nobody even
comes close.

Proven quality and

unmatched power.
For nearly a decade, Harris has
raised the world standards of
reliability, efficiency and power
for medium wave transmitters.
With solid state power amplifier
modules delivering an MTBF of
6 million hours, typical AC to RF
efficiency to 86 percent and a sig-
nal that sounds like FM, Harris
DX transmitters have proven to
be the choice of more than 600
broadcasters around the world.

To meet the demands of the

global market, Harris provides
DX transmitters at all power
ranges from 10 kW to 1000 kW.
In fact, with our 1995 Internation-
al Broadcasting Award-winning
DX 1000, Harris is the only com-
pany in the world that can deliver
— and has delivered — a 1-Mega-
watt solid state AM transmitter.

Digital is here
now, with Harris.

As the only transmitter proven

to be capable of digital medium
wave broadcasting, Harris DX
Transmitters have been used for
every on-air In Band/On Channel
AM DAB test to date. And, be-
cause DX is the only medium
wave transmitter compatible with
both analog and digital transmis-
sion, while meeting IBOC DAB
standards, Harris stands alone

in its ability to meet your broad-
casting demands today, while
preparing you for tomorrow.

Experience that
serves you well.

Broadcasters worldwide rely on
the vast experience and resourc-
es of Harris. From medium wave
to FM, UHF, VHF, satellite and
wireless cable networks, Harris
has repeatedly proven its ability
to help clients get the most out of
their facilities and their budgets.

And that's a matter of record,
too.

So, why settle for coming
close, when Harris can take you all
the way? For more information,
just call Harris.

HARRIS CORPORATION
BROADCAST DIVISION
US and Canada

TEL: +1 217 222-8200
FAX: +1 217 224-1439

Elsewhere
TEL: +1 217 222-8290
FAX: +1 217 224-2764

3 HARRIS

DIGIT™ Digital FM Exciter « Transmitters: DAB - DX Digital Solid State AM — Gates® Solid State AM - Quest™ Solid State FM - Platinum PT CD Digital
Solid State FM — HT CD Digital Single-Tube FM « Medium Wave Phasing Systems « FM Antennas « Analog and Digital Studio Systems
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22 New developments in
transmission
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ON THE COVER : (Right) Ex-
perienced RF designers and
engineers continue to find
waysofimprovingtoday’sAM
and FM transmission systems.
(Photo courtesy of Harris Cor-
poration.)
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OPTIMOD-AM

AUDIO PROCESSOR

ALTARARSRRS LT

[ 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?

orban

H A Harman International Company

1245 Orban and OPTIMOD are registered trademarks. 1525 Alvarado Bt., S8an Leandro, CA 94877 USA
Phone 1.610-351-3500 Fax 1-510-351-0500. E-ma{l custserv@orban.com
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el ow cozy it must have felt to be a baron of the passenger-train industry during its
Edltorlal: glory days. The postwar boom and the growing mobility ol Americans made it

seem like the good times were here (0 stay. The passenger train was on top of the
world, and it just kept getting better every vear.

When do vou think these indusuy leaders began (o realize that their silver streak was

A” about to be derailed? There were probably some who saw it coming and acted

accordingly, while others thought the competition would never really amount (o

b d l anvthing. Stll others ignored the growing threat and hoped it would go away, while some
O OOr + may not have noticed it at all undil it was 0o late.

We can look to our own industry {or a similar story of dispatching a well-entrenched
tradition — the decline of AM radio. Although it didn't happen overnight, and AM’s
captains did their utinost to hold off Armstrong’s minions, ultimately the upstart 1'M
competition claimed the day.

Such hindsight is always 20/20, but how well can we see the next wave ol potential
giant killers approaching? Certainly they’re out there, but which ones — il any of the
current crop qualify — will have what it takes (0 take over? Let's scan the horizon.

There's cable radio, which is reportedly about 10
launch a sccond offensive with new rates, services

and hardware that solve some of its current down- RCS[)OI](l via:
sides. There's fixed DBS (or dircct-to-home) ser-
vice, which puts cable radio where no cable has Internet:

gone belore. There are teleos, which may soon
offer similar services — or different ones that

beradio@intertec.com

imvolve on-demand capabilities. Then there’s the e
TR e gl g i e CompuServe:
deathstar”™ — mobile DBS radio and its dozens of = .
national DAB channels on mobile, portable or 46 12,3124
fixed receivers. It's already gotien a flashing vellow

light 10 proceed and could get a full green soon. FAXback:

& G . ) - e =
Finally, don’t underestimate on-line radio: its cur- 913-967-1905

rent low-fidelity and limited access could be solved

by improving software and increasing bandwidth.

Coupled with future wireless Internet access via cheap, portable PCS-based terminals,
it could become the killer application that s the industry upside down, combining
on-demand functionality with the flexibility of today's radio.

By the way, for those who think the real pot of gold lies with data broadcasting, a word
of caution: Although it does hold promise. remember that broadcast radio is the new kid
on the data-rransmission block, and there’s even more well-established competition in
that market than there is on the audio side (i.c.. wired teleo, cellular. PCS, DBS/LEOsats,
microwave/paging and specialized mobile radio). Plus, most of these competitors offer
intrinsic bidirectional and addressable capabilities — desirable features 0 most data
customers that broadcasters cannot casily provide.

This impressive list of emerging competition could make life interesting for broadcast-
ers. Another look back at the passenger train industry may be helpful, however. Its most
successful survivors didn’t consider themselves in the passenger-train business, but rather
in the transpontation business. Broadcasters should learn from this model, and position
themselves as purvevors ol communication rather than simply as being in the radio
business. Radio may be what you do, but it does not define what your businesses are.

iy

PS. BE Radio is committed 10 keeping vou posted with the latest information about
radio’s emerging competitors. You may also notice a few changes and additions to the
magazine starting with this issue. Expect even more enhancements in our next issue,
including the best pre-NAB radio coverage in the business. Thanks for all of vour
comments about BE Radio. They've helped us make the magazine better, so keep them
coming!

By Skip Pizzi,
radio editor
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The recognized leader in audio testing announces
software for the world’s most popular graphical user interface.

Audio Precision is proud to announce Windows- o High level display and control of AES/EBU status

based APWIN audio testing software for the bits

System One and System Two audio analyzers & Multiple instrument control panels per screen

0 APWIN may be purchased as an upgrade for use Pede A .
with all existing System One hardware 05 screen pages of settings and graphs store with

O APWIN is standard with System Two hardware Ll

2 APWIN for Microsoft windows 3.1™ or windows for Up to 6 parameters per color graph
WOrkgroups 3.1, now “ Dual graphics cursors with delta readouts

5 APWIN for Microsoft WINSS available at WINIS ~ View multiple readouts and bargraphs simul-
release time taneously with control panels

Standardized Windows interface for eace of use
Copy and paste to Windows word processors and
spreadsheets

Audigl 1" e
I Beaverton, OR 97075-3070
precnsuon s eass._ o stmo

The recognized standard in Audio Testing

INTERNATIONAL DISTRIBUTORS: Australla: IRT Elcctronics Ply. Ltd., Tel: 2 439 3744 Austria: ELSINCO GmbH, Tal: (1) 81504 00 Belgium: Trans European Music NV, Tel: 2 466 5010 Brazs!: INTERWAVE LTDA , Tel: (21) 325-
9221 Bulgaria: ELSINCO, h.v. Strelbishte, Tel: (2) 58 61 31 Canada: GERRAUDIO Deitribution, Tet: (416) 696-2779 China, Hong Kong: A C E (intl) Co. Ltd., Tel: 2424-0387 Croatla: AVC Audio Video Consulting. Tel: {41) 624
€22 Czech Republic: ELSINCO Praha spl. .r.0., Tef {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, Tel: 221
70913-0 Greece: KEM Electronics L1d., Tei: 01-6478514/5 Hungary: ELSINCOKFT, Tei: (1) 269 18 50 Indla: HINDITRON Services PVT, Tel: 22 836-4560 Israel: Dan-El Technologies, LTd., Tel: 3-6478770 Haly: Link Engineenrg
s.r.l., Tel: 0521/648723 Japar: TOYO Corporation. Tet: 3 (5688) 6800 Korea: B&P Intemational Co., Lid., Tek: 2 546-1457; B&P (Kums Oftice), Tel: 0546 53-7347/8 Malsysia: Test Measurement & Engineering Sdn. Bhd., Tel: 3 734
1017 Netheriands: Heynen bv., Tel: 08851-96300 New Zealand: Audio & Video Wholesalers, Tel: 7 847-3414 Norway: Lydconsult, Tel: (47) 66-988333 Poland: ELSINCO Polska si. 2 0. .. Tel: (22) 39 69 79 Portugal: Acutran
Electroacustica LDA, Tel: 1 9414087 /9420462 Singapore: TME Systems PteLtd., Tel: 747-7234 Slovakia: ELSINCO Bratisiava spol. s.r.0., Tel: (7) 784 165 South Atrica: SOUNDFUSION Broadcast, Tel: 11 477-1315 Spain: Telco
Electronics, S.A., Tel: 1 531-7701 Sweden: TTS Tal & Ton Studioteknik AB, Tel: 31-803 20 Switzeriand: Dr. W.A. Gunther AG, Tel: 1910 41 41 Taiwan R.0.C.: Cha Wei Electric Trading Co., Tel: 2-5612211 Thalland: Massworkl
Company Lid.. Tel: 662-294-4430 United Kingdom: Fhurtly Thandar Instruments, Lid., Tel: (1480) 412451 Windows a trademark of Micr tt Corporatian
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Contract Engineering:

The
engineering
professional

By William Fawcett

William Fawcett is president of
Mountain Valley Broadcast Ser-
vice, a contract engineering
firm in Harrisonburg, VA.

ou probably have read or heard numer-

ous references to “professionalism” that

emphasize the importance of personal
appearance, business structures, communi-
cation skills or membership in professional
organizations. Although all of these are im-
portant, they may have little to do with true
professionalism.

The dictionary defines professionalism as
“professional character, spirit or methods.”
This implies that professionalism actually
runs much deeper than organizational skills
or depth of knowledge. It concerns character.

Confidentiality

The broadcast engineer will often be privy
to critical business information well before
most other staff at a station. For example,
format changes may require new studios, or
changes in ownership may require facility
appraisals. The contract engineer who serves
multiple stations in a single mar-
ket is in an even more precarious
situation. Your professional repu-
taton (i.e., “success™) depends on
how you handle the confidentiality
issue.

When a client goes on a fishing
expedition to squeeze you for such
information about a competitor, a
good first response is to say “Oh, |
don’t know” or “lard to say,” with
a blank look on your face. Your
body language will usually throw
the client off, and hopetully, the
topic will tum elsewhere. Outright
lying doesn’t work well for many
folks, and a stern rebuke might
make things uncomfortable. If the
client knows better than to believe
your “I don’t know,” and therefore
persists, then amatter-of-fact, *“Well,
I don’t tell WXYZ about your busi-
ness, SO you can’t expect me to talk
about theirs,” will usually diffuse
the situation without offending.

On the other hand, if the topic is
a matter of public record, such as
an FCC filing that has been formally pro-
cessed by the commission or if it is available
for public inspection, it may be acceptable to
divulge information to the extent that it is
indced public. To make sure your client
knows you understand what confidentiality
is, preface your reply like this: “Yes, this is a
matter of public record: WXYZ has filed an
application for voluntary assignment of li-
cense.” Having a subcontractor copy and
supply that application from the FCC files for
your client is another “fire wall” technique.

Generally, you shouldn’t have to supply
your complete client list to any new client for
their review — it's probably none of their
business. However, in a situation where you
could be working for wo fierce competitors,
being up front with both of them could save
a lot of wouble down the road. You might
cven want to avoid such problems entirely by
looking elsewhere for business when you
already have one of these competing stations
as a client.

6« BE RADIO, January/February 1996

The worst-case scenario occurs when you
arc privy to confidential information from
one client that might drastically impact an-
other one of your client’s plans. Ethically, you
must mentally divide the two clients’ projects.
Nobody said this was going to be casy.

Purchasing

If you arc a broadcast engineer with exten-
sive purchasing duties, consider taking a
purchasing seminar oriented toward Certi-
fied Purchasing Manager (CPM) certifica-
tion. Not only will it make you a better buver,
but it will also open your eyes to the cthical
issues at stake. Volumes have been written
on purchasing cthics. The following are just
a few highlights:

1. Don’t buy from *fricnds™ because they are
friecndly. Buy for price and service. Many
contract engineers may count broadcast ven-
dors as “fricnds” and speak to them fre-
quently. But to deviate from effective pur-
chasing techniques for the sake of such
“friendship” not only affects the client’s bot-
tom line, it is also a sctup for corruption and
embezzlement.

2. When you solicit bids, make the vendors
understand that they should give it their best
shot the first time. It is counterproductive to
allow them to play the game of undercutting
your best bid by three dollars (and “throw in
the freight™). But worse yet, you betray the
trust of the other vendors who made a good-
faith effort

3. Evervone loves a good horse trade, and the
used broadcast equipment market lends it-
self to that pursuit. The contract engineer will
often become an agent in the middle of a
haggling session between wo clients over
used equipment or perhaps a tower lease.
Strive to ensure that both parties get a good
dcal, and then make sure they both under-
stand that they both got a good deal.

Speak well of others
(or not at all)

This may seem out of place, but I believe
it is extremely important. You've probably
seen this principle at work among doctors or
lawyers: In most cases, no matter what your
doctor/attorney thinks of another doctor's,
attorney’s performance, your doctor/attor-
ney won't badmouth the other.

For example, it’s often tough to swallow
when your competition runs a jack-leg outfit
billing at half your rate, and you spend half
your time cleaning up his messes. And then,
a prospective client asks you what you think
of Johnny Electron, Contract Engincer. Best
response: “Yeah, I know him, and he scems
like a nice fellow, but let me tell you what 1
have to offer”

As a consultant, you may be called in to
evaluate the installation, upkeep and main-
tenance of a broadcast facility. In such a case,
you may have to “tell it like it is,” but remem-
ber that a shoddy facility is often more of a
reflection of the stations budget than the



The complete list
of reasons to
integrate your station

with advanced digital
software from

COST

— | Computer Concepts
CORPORATION

8375 Melrose Drive, Lenexa, Kansas 66214 « Phone 800-255-6350 « Fax 913-541-0169
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Contract Engineering:

The engineering professional

engincer’s competence. Confine your
assessment to the current conditions,
and avoid speculating about who's to
blame for them or why.

Your resolve to speak well of others will
be sorely tested when you lose a client to
Johnny EFlectron and you see the facility
going downhill. You have every right to be
upsct, but at that point you have nothing
to gain by speaking out.

No compromise
Do you do your client a favor by

letting him or her take a few shortcuts?
Why buy a distribution amp when you
can twist a few wires together? (I think
the record for stacked spade lugs on a
barrier strip is 12.) Used equipment
(i.e, “someone ¢lse’s problem”) or really
cheap new equipment may scem like a
bargain, but is it always?

As a professional, you know what the
long-term results of such decisions are,
and you must forcefully convey those to
your client. Be realistic and avoid being
a prima donna, but don’t let stupidity
reign. For example, one engineer’s cli-
ent wanted him to install a transmitter
in a garden shed. While the engineer
wasn’t crazy about having to squat on a

More than

000 users worldwide

"We have been 5o pleased with the Dalet System's performance
and development that we are implementing the system

in our network studios for the “Music Of Your Life” satefite network
that we are curently developing.”  Kerry Fink

Broadcasting Solutions

Cart Replacement
Satellite Automation
Music Automation
Live Assist
Multitrack Editing
Text and Audio for News

Suite 605
®

Dalet Digital Media Systems
285 West Broadway,

New York, NY 10013
Phone: 1 (212) 226 2424

@@ [=11 Fax 1(800)257 1293

Elegant Architecture
Windows™ Multitasking
Standard PC Networks

Central Storage
Unlimited Storage & Users
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8 < BE RADIO, January/February 1996

dirt floor full of mouse droppings, in a
shack that was cither ice cold or oven
hot, his real concern was for the rapid
deterioration of the equipment in such
an cnvironment. As Kenny Rogers says,
“You got to know when to walk away..”

Accountability

You probably have the keys to your
clients’ facilitics. You certainly have ac-
cess o remote sites. And undoubtedly,
no onc clse at any of your stations knows
what all that stuff is. It’s casy to “borrow”
a part or a spool of wire, but make surc
that there is a formal accounting for all
such transactions.

More important, your hours are such
that perhaps no one really knows when
you come and go. Make sure your bill-
ing accurately reflects the time you spend
on the job. Detailed invoices are helpful.
Some engincers will knock a half-hour
off of their bills here and there for time
spent chatting with the receptionist.

(Character counts in
other professions
besides politics.

Perhaps a better solution is to avoid the
chat in the first place. It makes a better
impression with the GM who has no way
of knowing if you are billing for that
“consultation.” Remember, you're a pro-
fessional, and you've got work to do.

Get a life

One of broadcasting’s great mentors
was the late entreprencur/cengineer/at-
torney John Mullancy. He was best
known as the “Father of the Folded
Unipole,” but what really stood out in
his life was his devotion to coaching
boys basketball. You will be a better
person and a better professional if your
life includes more than broadcast engi-
ncering. Furthermore, you have a better
chance of being treated by your clients
like a real person il you act like a recal
person. Maintaining a balance between
work, family and community will permit
you to better serve your client when you
arc on the job.

Short-term  business gains can be
madc with investments in new technol-
ogy or aggressive promotion. But in the
long run, clients that will stick with you
will do so because they trust you and
they feel good about working with you.
Character counts in other professions
besides politics. As you begin a new
year, these are some issucs to consider
and o emplace, if you aspire to be a true
prolessional. D)



The Old Way.
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Digital Courter’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 continent in as little as one hour.
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

Digital Courier
[INTERNATIONALJ

and any other digital delivery system.
DCl is the only two-way
audio distribution network in
the world that connects radio
stations, production studios
and distribution houses too.
There's no charge to receive spots and
well 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.
Circle (9) on Action Card
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Managing Technology:

Managing
multiple
stations

By Chip Morgan

erc’s a story from the not-too-distant
future: You've just been selected to
manage a new 7-station operation. All
of the stations are already on the air, but you'll
be in charge of moving them into a single
existing facility that will house all of the swdios
and the offices. (If you think this sounds far-
fetched, just wait. 1t will probably be the typical
radio management job in the next few years.)

Moving in

Your first job is to move five of the stations
into the space that used to handle wo. The
owners want to use this facility because it looks
the best and has the most expansion room.
Unfortunately, it has the worst wiring and the
worst line-ofssight to the transmitter sites.

Nevertheless, you begin planning for the
additional five studio-to-transmitter links
(STLs) that will be needed and the two new air
studios and two additional production rooms
that need to be built. (I the math
seems wrong, read on.)

Chip Morgan owns Chip Mor-
gan Broadcast Enterprises
(CMBE), a broadcast design,
systems management and en-
gineering firm based in Sacra-
mento, CA.

The plan

One of the stations has been
using digital storage for its spots,
and the owners are convinced that
digital is the future. So far so good.
You've done that before.

But in this case, there will be four
formats involved: country, oldies,
Spanish and urban. The country
format will run on the biggest FM.
Oldies will run on the non-direce-
tional AM. Spanish will run on three
AMs, two of which are directional
stations located more than 50 miles
away (in opposite directions). Ur-
ban will run on the other two FMs,
one of which is a Class A that’s 30
miles away. The stations were not
particularly well-managed or well-
programmed before. (That's why
they sold at a good price.)

The idea is o set up a group of
stations that may share some pro-
gramming, but with a distinct spot
inventory for cach transmitter. For
example, the two urban stations will simulcast
all dayparts, except for spot breaks, during
which different spots are sent to cach ransmit-
ter. The three Spanish stations will cach run
separate local moming and afternoon drive
shows. They will simulcast at all other times
— again, except for spot breaks, which will be
unique to cach station. The oldies and the
country stations will be full-time satellite-pro-
grammed, and therefore, won't require control
rooms. Their programming computers can

share a small comer of the rack room. All of

the spots for all seven stations will be stored
and played back from a comunon spot server.

Putting it all together

Working with an outside consultant, manu-
facturers’ reps and your engineer, you design a
system, then order all of the equipment. Mean-
while, you manage the remodeling of the sw-
dios and offices to accommodate the extra sta-
tions (including more sales workstations, of-
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fices for cach of the four PDs, more traffic and
billing space, and so on). There is just one GM
(you), one sales manager and one engineer.
The owners are confident that you all can
handle seven stations as long as you have a
good support staff. (This, of course, is your
responsibility to hire — or to retain from the
existing stations’ staffs).

Note that although all seven stations have
used contract engineers, you hire an engineer
for your full-ime staff. In fact, he used to be
the contractor for four of your stations (along
with a number of others in the area), so he
knows the facilides pretty well. The amount of
work that this consolidated operation will
require has made it economically advanta-
geous for the licensce to hire its own engineer
again.

After a somewhat terrifying period of de-
bugging, the computer-based programming
system put together by your tcam works quite
reliably.

On the air

You complete the installatdon in the stu-
dios, and all is well — at first. Some of the
transmitters are fed by 950MHz STls (in-
cluding some multiple hops), while others use
digital telco lines and still others require
analog telco lines. Unfortunately, none of the
transmitter sites has modern equipment and
only one has a backup transmitter.

Your engineer starts complaining that he’s
up 24 hours a day putting out transmitter
fires. Most of the problems occur  during
storms, and none of the sites has an emer-
gencey power generator. The engineer reminds
you that he originally had reccommended
generators and UPSs at all of the sites, but
vou cut them out of the budget. Some
things you have to learn the hard way.

This gets you thinking about disaster
plans. You always had one in mind, but now
you can’t do it all. You and the engineer
begin working out a realistic plan. The PDs
are given transmitter building keys and shown
the basics. (Did the tower fall? Is the building
still there? Is the power on? Call these num-
bers when you get there, ete) You make
arrangements with a local generator rental
company o give you priority service. You
even have electricians install manual transfer
panels at the transmitters so you can “plug-
and-play.”

All of the local contract engineers and
previous station chiefs (at least the ones you
still are on speaking terms with) have been
bricfed and have keys and phone numbers.
Now you can catch up on your sleep — but
not until you've penciled in emergency power
systems at the three most troublesome trans-
mitter sites on next year’s budget projections.

Just when you're starting to get comfort-
able with the job, the unthinkable happens.
The studio  building has a 4-hour power
failure. All seven stations go off the air simul-
tancously — during moming drive, no less.
The sales department is livid. The owners are
outraged. Everybody wants to know why there
isn't a generator. After you remind them that
the item was cut by a group decision at the
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The quality of your talk shows and call-ins are as critical as who you have talking.
And stations who are most serious about their sound and ratings use Telos.

Telos’ digital hybrids have earned their reputation for exceptional performance.
In addition to full-duplex audio, Telos lhybrids achieve consistent levels from caller to caller.

-~ Our full range of products includes the top of the line Telos 100 Delta with a digital dynamic
equalizer so advanced you won’t find it anywhere else. When it comes to complete systems,
the ONE-x-Six proves you don’t have to spend a lot to get Telos quality and features.

Let Telos connect you to your callers. Isn’t it time you experienced great phones?
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2101 Superior Avenue * Cleveland, Ohio 44114 USA « Tel: +1,216.241.7225  Fox: +1. 216.241.4103 * email: info@zephyr.com
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Managing Technology:

Managing multiple stations

BDT-115
RF Data Link

for remote control
With a growing cash flow and reduced expenses, the “sta-

® Wireless link for Burk ARC-16 tion” starts hiring talent. The first new morming jock hates the
® No“P”channel required way the mics sound. You explain that vou've installed a great
® Eliminates telco line charges mic and quality processing, and that vour engincer has one of
® Bi-directional communication the best cars il.] the husin.css. (Unfortunately, he's (l_cul in lh.c
® 20 miles line of sight .()II‘I(".I‘(?HC.) §$'n()u.sl_\, l.h‘c}]()( l:s's‘()‘und‘gui(!l ()X'lllh(‘ air, l)lll"[hl‘b

JoeK's show is on the distant Class A FML The air monitor can’t
get the station well enough to sound good in the headphones
at the studio.

Because you've moved seven studios under one roof, the
studios are outside of the principal community contour
. OGmV/m daytime for AM and 3.16dBu contour for I'M) for
Think ‘ some of the stations. You left enough equipment at the old
of the studios 1o stay legal under the main studio rules. Now the
possib"-ties. OWnErs want to dispose of the old propertics. You need to find

a place that will work under the main studio rules and that can
also serve as sales offices for the area(s). Then yvou'll have 10
install a stdio there using the old equipment.

When all of the new stations moved in, the engineer wisely
admitted that he couldn’t handle the office phones anvmore.,
Actually, he could have, but he would have needed more
help. So you bring in an outside vendor 10 handle the new
lines and phones. Now thevll also handle the phones for the
new sales oflice/studio.

last budget meeting, you're authorized to get a generator
installed at the swdios inmnediaely.

New kinds of fires

BURK

TECHNOLOGY

7 Beaver Brook Road e Littleton, MA 01460

(508) 486-0086 * Fax (508) 486-008 1 Just then, another storm breaks and knocks five of the
Toll Free 1-800-255-8090 * email: danrau@burk.com stations ofl of the air. Your on-call generator people really

4 only had four generators (they 1old vou they had 10). All of

el (yon Aetion Gard your disaster plans work, but huge amounts of revenue go

1 o down the drain because it takes several hours o get all of the
%\ generators hooked up and running. The storm lasts two days.
""L.V i When it's over, the sales manager, engineer and all of the PDs
.| are so worked up that you threaten o quit if the owners don't
’ authorize generators at all transmitier sites now. They tell vou
'1 J‘ CONVECTION to call for bids.
paPHASING |KINTRONIC)  cooLeD The second year
SYSTEMS LABS INC. DUMMY LOADS A vear has passed and the owners ask you 1o put together a
1 - 20KW+MOD capital budget. Now that cmergeney power has been handied,

the first item on your list is tansmitter site remote control. It

T °* YOUR COMPLETE AL takes the engineer two days just 10 drive 1o all of the tansmitter
— STATON® by

.o : — sites, and you want 1o minimize the travel time. Most of the
i ,!! SOURCE FOR 5

7{"f‘°“_}; sites only use four channels on their existing remote-control
L AM BROADCAST, _\ systems. You and the engineer are thinking about how 1o use
BROADBAND RF SYSTEMS AND DIPEXERS/ the others 1o climinate some trips (o the sites,

ATU'S TRIPLEXERS Meanwhile. the production stafl” cant keep up with the
COMPONENTS demand for spot production because the sales are growing.

New digital delivery systems have been insialled, and image
o —
klﬁ
‘ k‘—, I 5’

liners and promos are now being done in-house. You get
;o

approval lor wo new production rooms. They need (o be on-
line in 30 days. No problem. Nowadays, that's plenty of time.
Most of the initial stafl training for the new cquipment is

INDUCTORS ™ RF CONTACTORS being handled by the system manufacturers or consultants,
FIXED & VARIABLE 40-200A. 20 50KV with subsequenty hired stafl being brought up 1o speed by
T 7 - veteran operators and/or the engineer. This works pretty well

because the systems” intuitive design doesn't require much
formal training. Even though vou pushed hard for a simple

LARGE PARTS INVENTORY FOR systen, it wns out that this element was far more important
E IMMEDIATE SHIPMENT ’E than you thought it would be — and you're reminded of this

every time a new hire comes on board. Sometimes vou just get

P.O. BOX 845 BRISTOL, TN 37621 lucky.
PHONE: (423)878-31 41 FAX2(423)878-4224 The owners call you to their oflice. They're thinking about

doing this all over again in another market. Would vou like 10

E MAIL: KINTRONIC @delphi.com be in charge? o
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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 performing. 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 ot 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

¢ QOutput peak/limiter LED

* Balanced, 2-position mix bus

» Adjustable limiter threshold

e Battery/AC VU meter illumination
¢ Monitor input sensitivity selector
¢ Program/monitor input selector

With the Shure M367 mixer, we've just raised the

standards. It's time you raised yours.

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

feand
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THE SOUND OF THE PROFESSIONALS' ... WORLDWIDE. SHUE
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RF Engineering:

Power
tubes

By John Battison, P.E.

John Battison, BE Radio’s corn
sultant on antennas and radia-
tion, owns John H. Battison and
Assoclates, a consulting engi-
neeringcompanyinLoudonvile,
near Columbus, OH.

Photo courtesy of Jampro An-
tennas Inc.

espite the rapid increase in the num-

ber of fully solid-statc AM and FM

transmitters on the market, many
tubes are still in use.

These tubes are still regarded with love and
affection by many of their enginecrs. It's true
that solid-statc transmitters use less primary
power and are, therefore, more efficient. They
also run cooler and can allow “graceful degra-
dation” to occur. The latter refers to the solid-
state transmitter’s ability to stay on the air (in
most cases) if one of the final drive units fails.
Opcration can continue at reduced power,
and the faulty unit can be removed and
replaced with the transmitter remaining on-
air throughout the process.

Despite its many apparent advantages, how-
ever, solid-state operation does have some
drawbacks. For instance, tubes are gencrally
more forgiving. If you accidentally draw too
much plate current or allow the grid current
to rise, it is usually possible to save the tube
if you react quickly. Solid-state
devices seem to be far less resilient
when treated badly or overloaded,
An accidental bridge will often ruin
a semiconductor, while a tube
might shake it off with just a bright
flash of B+.

Psychologically speaking, therce
is also something relaxing and com-
forting to technicians in the red
glow of heaters and plates. On cold
nights, it is pleasant to enter a cozy
tube transmitter arca and be
greeted with a blast of warm air. On
the other hand, when entering a
solid-state transmitter area, you're
often greeted with a blast of cold
air conditioning, which is required
to keep the litde beasts adequately
cool. (Of course, in the summer,
the opposite effects may occur.)

A number of AM transmitters
are still in use with wbes, such as
tpes 4-500 or 4-250 in their
finals and modulators. These “old”
tubes are still being made in the
United States, and they continue 1o do a good

Jjob. However, there have been a number of

bad reports regarding the life span of the
Chinese versions of these tubes.

Heat

All tube operation is based on heat. This
heat is a good friend and a bad master. It is
extremely important to follow the manufactur-
er's instructions concerning warm up and
cooling, This means don’t bypass the start-up
delay in your transmitter in the interest of
getting on the air quickly. That litde thermal
time delay in the interlock circuit is there to
give the filaments time to warm up, to finish
expanding and to shake a few clectrons up to
the surface of the cathode before it is hit with
hundreds of volts.

If you hit filaments “ON” and high voltage
“ON" at the same time, something gencrally
has to give — and it’s often the wbe.

These old thermal delays are getting expen-
sive and/or hard 1o find. When one fails, it’s
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often difficult to come up with a substitute or
suitable replacement. There are certainly
ways of getting around this delay, which looks
like a tube, but isn’t. The most risky method
is “manual” delay, which relies on a sign
posted by the transmitter door or remote-
control panel. Many operators will not read
it (or will choose to ignore it). There are many
simple ways to obtain a more reliable source
of time delay. If necessary, jury-rigging a
kitchen timer is preferable to trusting in the
operator’s paticnce and obedience to your
instructions.

There is a second advantage offered by
waiting for operating temperature before
applying B+ to a cold tube. When capacitors
arc hit by B+, their initial charge time is
somcwhat like a short circuit across the B+
line. Breakers have been known to trip due to
charging current. A power tube that is warm
with excited electrons beginning to mill
around inside of it should provide a “soft”
load that eases the strain on weak high-
voltage components.

Despite its many
apparent advantages,
solid-state operation

does have some

drawbacks.

Be sure that all of the tube blowers are
operating properly. Some older transmitters
have blowers secured to the end of the power
chassis, which are designed to blow cool air
over the tube seal and the joint between the
glass tube and its metal base and legs. It's a
sad sight 0 see a pretty glass tube with a
sagging envclope that has melted because
the cooling system failed.

Operating tips

When placing a new tube into service, its
filament voltage should be adjusted carefully
during the “burn-in” period. This is a time in
the tube’s life when the thermo-chemical
structure of its filament stabilizes.

The tube is run at its nominal (rated) value
for about 200 hours. During this time, a
thermo-chemical reaction occurs within the
filament. Metallic thorium makes its way to
the surface of the filament just below the
carbide layer. This is where the clectron flow
starts in a mono-molecular layer.

The filament voltage (temperature) is then
reduced slowly while obsening the tube’s
output. A point will be reached at which the
tubc’s output begins o drop. The voltage
should be raised slightly until the original
output is regained. This voltage — the lowest
at which the tube will produce its rated output
~ should be maintained during the tube’s life.

Continued on page 41
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Series 980 - the viable future of analog mixing console technology
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STUDER

PROFESSIONAL AUDIO EQUIPMENT

H A Hamar Intemational Company

The new Studer series 980 is now available - highly
flexible, reliable, and efficient!

Broadcast versions, up to 96 inputs / 8 groups

/ 4 masters

HDTV / film version, with 6 groups / 6 masters
«Top layer» snapshot automation with PCMCIA
memory cards

Positioning of mono sources on two, four (Dolby
Surround™) and five (TV 3-2) channels

Surround and TV 3-2 signals can be monitored
and measured before and after coding

All input units in broadcast or HDTV/ film version
Faders for mono and stereo, with/without VCA,
asmotor faders, in broadcast and HDTV/film
versions

Highest
audio quality
Adaptable to any task
in radio broadcasting,
film and HDTV studios
Series 980

Flexibility at the professional level

Circle (14) on Action Card

STUDER Professional Audio AG, Althardstrasse 30, CH-8105 Regensdorf-Zurich Switzerland,
Telephone +41 1870 75 1 1, Telefax +41 1840 47 37

Direct Subsidiaries:  Austria: +43 1 866 54-0 Canada: +1 416 510 13 47
France: +33 14 514 47 86 Japan: +81 3 34 65 22 11
Germany: +49 30 72 39 34-0 Singapore: +65 481 56 88
U.K.: +44 (0) 707 66 50 00 USA: +1 615 391 33 99



FCC Update:

Owners must
reqQister
towers

By Harry C. Martin and
Andrew S, Kersting

Harry C. Martin and Andrew 8.
Kersting are attorneys with
Fletcher, Heald & Hildreth,
P.L.C., Rosslyn, VA,

he FCC has adopted a strcamlined

procedure that will require tower own-

ers to register antennas that nced FAA
clcarance and special painting and lighting
because of aviation safety concerns. In addi-
tion, the painting and lighting requircments
in Part 17 have been revised to conform to
the specifications in two FAA Advisory
Circulars on tower marking and lighting.

Under this scheme, each antenna will be
registered by its owner rather than by each
individual licensce that uses the tower. The
owner will be the single point of contact for
resolving antenna-related problems. The bur-
dens previously associated with the antenna
clearance process will now be reduced for the
FCC and the licensces.

The new antenna clearance procedures will
begin July 1. At this time, the commission will
requirc the owners of proposed antennas
requiring FAA notification or of existing struc-
tures with alterations requiring FAA
notification to register them prior
to the proposed construction or
alteration. The FCC will also estab-
lish a phased 2-year window for
registration of existing towers (i.c.,
all towers constructed prior to July

1, 1996) that requirc FAA notifi-
cation. During the period between
July 1, 1996 and June 30, 1998,
the owners of all cxisting towers
must register them with the FCC.

Auctions or no auctions?

The budget reconciliation bill,
not the highly publicized telecom-
munications bill, will control the
future disposition of facilitics for
which mutually exclusive applica-
tions arc pending

The bill includes language that
provides for the auction of any
facilities for which mutually exclu-
sive applications are filed after the
effective date of the bill. With re-
spect to mutually exclusive appli-
cations pending, such proccedings
also will be determined by an auc-
tion unless the application has been “ac-
cepted” prior to the bill's effective date. Little
guidance is available on the decfinition of
“accepted” as used in the bill. “Accepted” may
or may not have the same meaning as “ac-
cepted for filing,” a term of art by the FCC.

Broadcasters with mutually exclusive AM
or FM applications that have becen pending
since before the February 1994 comparative
freeze probably will not be affected by the
auction mandate. In those cases, mutually
exclusive applications alrcady have been ac-
cepted for filing. However, because none of
the mutually exclusive FM applications filed
with the FCC after the February 1994 freeze
have been accepted for filing, they would not
fall within the exception to the auction lan-
guage. (Unlike FM applications that are filed
only during a designated “window,” AM appli-
cations arc filed in response to “cut-off” lists
that include previously aceepted applications.
Thus, an AM application filed after the frecze
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may have been accepted for filing,)

A broadcaster who has a mutually exclusive
application for a new facility that was filed
after the comparative freeze and has not been
accepted for filing, may have to bid at auction
for a facility authorization or will find that the
time and money alrcady invested in the pro-
cess are lost

Government shutdown
creates FCC slowdown

The government shutdowns have causcd
processing delays at the FCC. The cffects are
likely to last into February or beyond. New
applications stacked up and no work could
be done during the shutdown.

During the holiday season, most FCC
employces took lcave that they otherwise
would have lost. For these reasons, it is
unlikely that processing times will return to
“normal” until latc February or early March.
Moreover, budget cuts could prevent even a
return to “normal.”

EEO sanctions levied

The FCC granted the renewal of a North
Carolina station subject to reporting condi-
tions. It also issucd the licensee a notice of
apparent liability (NAL) for $15,000 for
EEO violations. The action was taken follow-
ing the FCC’s approval of a joint request for
a scttlement agreement between the NAACP
and the licensee, and the subsequent dis-
missal of the NAACP's petition to deny the
pending renewal application

The record indicated that, in an MSA that
was 17.8% minority, the licensee had main-
tained an average of 15% minoritics on its
overall staff and 1 1% minorities in upper-level
positions during the 5-year period preceding
the filing of its renewal application. During the
period between July 31, 1988, and July 31,
1991, the licensee had 29 full-ime hires,
including 19 for upper-level positions.

Although the licensee claimed to have
contacted a varicty of general and minority-
specific recruitment sources for 29 of its full-
time vacancies, it could not provide any
recruitment data for 15 of its 29 full-time
Jjob openings. The licensee could not provide
recruitment sources for 135 of its 216
applicants, and could substantiatc the usc of
only five general recruitment sources for any
of its remaining applicants. Moreover, the
licensee could not provide data regarding
any of the applicants’ race or national origin.

On these facts, the FCC concluded that the
licensee did not keep adequate records and
failed to conduct a self-asscssment of its
EEQO program until the end of its license
term. Accordingly, the FCC granted the re-
ncwal application subject to reporting con-
ditions, and issucd a NAL of $15,000. &

DATELINE: Commercial radio stations in the
following states and territories must file their annual
ownership reporfts or ownership certifications by
April 1, 1996: Delaware, Indiana, Kentucky, Penn-
sylvania, Tennessee and Texas. Also, stations must
place their first quarter listings of community issues
and responsive programming in their public files on
or before April 1, 1996,
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* From the editors of Broadcast Enginesring

Radéio Phrofessionals
To survive and prosper in the world of radio management, you must stay on top of the latest trends and
technology.

Radio professionals asked for a publication that addresses changing management, engineering and market
needs in your fast-paced, competitive industry. BE Radio magazine gives you the information you need to
make tough, critical decisions every day to promote the success of your company.

BEST OF ALL, BE RADIO CAN BE YOURS ABSOLUTELY FREE!

To qualify for a FREE subscription to the monthly BE Radio, you must complete and return the attached
request form. Just answer all seven questions on the card below, sign, date and drop it in the mail. Or FAX
to: 913-967-1903.

DON'T MISS OUT! REQUEST YOUR FREE SUBSCRIPTION TODAY!

QRA

YOU

MUST RETURN THIS CARD

AFFIX LABEL HERE

TO APPLY

'-NameA
Title _ :
Company _ _— .
Address _
City - State/Province

LCoumry _Zip/Postal Code
Phone ( ___ ) B Fax(____) S
It faxing, please print clearly with a black pen. S6A
Do you wish to receive/continue to receive BE Radio FREE? QYES  JNo
Signature required - S _
Title . Date __

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

["A O Radio Station & Network (including education, government and religious)

C J Recording Studio (including education, government, religious, production
and research)

D 3 Consuitant

E J Contract Engineer (including maintenance, technical support)

G 3 Dealer or Distributor

| F Q Other (please specify):

Which of the following best describes your titie? (Check onty ONE box.)

["A.Company Management: 'c.OpmtIons & Station Management/
01 3 Chairman of the Board Production & Programming:

02 J President 120 Vice President Operations

03 2 Owner 13 0 Operations Manager/Director

04 O Partner 14 1 Station Manager

05 J Director 15 Q Production Manager

06 O Vice President 16 Q Program Manager

07 J General Manager 17 Q News Director

08 O Other Corporate/Financial Official 18 Q Other Operations Title
(including corporate sales) .

B.Technical Management & Engineering: L 0-Other (please specify):
190 Vice President Engineering . R
09 J Technical Director/Manager
10 Q Chief Engineer
11 Q Other Enaineering or Technical Title

—

A FREE SUBSCRIPTION TO BE RADIO

Which statement best describes your role in the purchase of equipment,
components and accessories? (Check only ONE box.)

A O Make final decision to buy specific makes, models, services or programs

B J Specity or make recommendations on makes, models, services or peograms
C 3 Have no part in specifying or buying

Which of the following types of eguipment will you be evaluating for
purchase in the next 12 months? (Check ALL that apply.)

1. Audio Products 3. Other Products

A 3 Audio consoles I 2 Monitors

B ) Audio recorders/players J 0 ENG/EFP equipment

C 2 Microphones K O Tape/optical storape

D 2 Digital audio workstations L J Cases, consoles, cabinets,
2.RF Products racks, wire, cable

E Q Transmitters/antenna systems/towers M 3 Automation equipment

F QO Test & measurement equipment

G O Program transmission systems, 4.

STUMiber
H O Satellite equipment/services

2 None of the above

What is the budget for equipment you are evaluating for purchase in the
next 12 months? (Check only ONE box.)
1 J Less than $10,000
2 2 $10,000 - $24,999
3 2 $25,000 - $49,999
4 1 $50,000 - $99,999

¢ 1000 04C
5 J $100,000 - $299,99¢

6 2 $300,000 - $499,999
7 3 $500,000 and up

1f you checked A on question #2, what is the ADI rank of your market?
(Check oaly ONE box.)
A Q Top 20 C 2 51t0100

D3

B J 21t050
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Unattended
operation

By Leonard Charles

Leonard CharlesisanSBE board
member and an engineer at
WISC in Madison, Wl. He also
chairs the SBE National EAS
Committee.

he final hurdle in the quest toward
unattended operation of radio sta-
tions is compliance with the Emer-
gency Broadcast System (EBS) rules. There
simply is no way to handle EBS without some
degree of human intervention. The FCC will
rectify this situation with the institution of the
new Emergency Alert System (EAS), which has
as one of its primary design elements the
accommodation of unattended operations.
The digital protocol used by the EAS con-
tains the intelligence needed for program-
mable equipment to react to emergency mes-
sages. These reactions will be based on
prestored header codes, which when com-
pared to the codes on incoming alert mes-

sages will cause a preprogrammed routing of

the alert’s information.

How the system
can be automated

The EAS rules list a table of 3-letter event
codes that appear in the digital header of an
EAS message. Only four of these codes carry
strict requircments: EAN, EAT, RMT and
RWT. A code of Emergency Action Notifica-
tion (EAN) means the system has been acti-
vated for a presidential message, which must
be re-transmitted immediately. This retrans-

mission must continue until the reception of

an Emergency Action Termination (EAT) code.

Even if a broadcaster opts for non-partici-
pating status, the ability to react to an EAN
code by broadcasting a sign-off message be-
fore leaving the air is required. That non-
participating broadcaster must also decode
and recognize the FAT to determine when it
is permissible to return to the air. The Re-
quired Monthly Test (RMT) is to be re-trans-
mitted within 15 minutes of reception. The
remainder of the codes carry no mandate and
are to be used as determined by the state plan,
the local plan and the broadcast licensee’s
own choice. The Required Weckly Test (RWT)
is the only EAS origination mandated at most
stations. In addition, all stations must retain
documentation pertaining to cach EAS acti-
vation or reception.

How then, will an unattended station ad-
here to these rules? Before a manufacturer’s
EAS equipment can be FCC certified, it must
demonstrate an ability to comply to the re-
transmission requirements, whether set to
operate in manual or automatic mode. With
this equipment properly installed and pro-
grammed in an unattended station, compli-
ance is possible only in the automatic mode.
The reception of the EAN or RMT results in
immediate takeover of the station’s audio
chain and the retransmission of the received
message. Upon the reception of the EAT or
end-of-message code (NNNN), the unit re-
turns the audio chain to normal.

To comply with origination of the RWT
while unattended, EAS encoder manufactur-
ers will most likely offer the ability to prepro-
gram this capability. A manufacturer could
also provide an external interface — perhaps
terminals waiting for a contact closure from
an automation system — to trigger the RWT.
If unattended operation is in your future, you
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would be wise to ask about this capability in
any EAS equipment you are contemplating.

To obtain the mandated documentation
while unattended, most manufacturers will
offer an optional internal printer or at least
the ability to attach an external printer to
their equipment. With either printer option,
the unattended station will receive a printout
that includes time of reception, type of emer-
gency, originator of the message, the area
and length of time covered by the emergency,
and the source of the last relay. These details
will be automatically translated from the
digital header.

Another issue in unattended operation
involves the reception of the same message
from different monitored sources via the
EAS’s web architecture. EAS equipment must
store the headers of each message that it
transmits until the valid time period has
expired. It will use this stored information to
ensure that it will not re-transmit the same
message a second time. All of this can be
done without human presence or interven-
tion.

State and local elements

While unattended participation in the
national-level EAS is simple, participation in
a state or local EAS is not. At these levels,
there are no rules mandating retransmission
of FAS messages. Therefore, a state or local
system must be specific in the use of each
code it chooses to include in its plan.

At the state and local level, the EAS can be
useful for the dissemination of informa-
tional as well as emergency messages. Most
stations will want the option of immediately
broadcasting life-threatening-type messages,
while choosing to deal with informational
messages in some less-immediate fashion,
perhaps by routing them to the news depart-
ment. To exercise this option in an unat-
tended mode, codes defined as life-threaten-
ing must never be used for anything else.

These codes would then be programmed
to activate immediate and automatic re-
transmission. Without this level of code con-
fidence, stations may choose to ignore all
local EAS messages. On the other hand, with
a high level of code confidence, even at-
tended stations may choose to operate in
automatic mode for life-threatening codes to
shorten their reaction time. Informational
messages could still be handled manually.

The I'CC has decided to allow unattended
operation before the final broadcast EAS
implementation date of Jan. 1, 1997, Sta-
tions choosing unattended operation prior
to that date must ensure that they are com-
pliant with the current EBS rules. Exactly
how to attain that compliance is up to the
licensee. The FCC cautions that unattended
EBS compliance does not preclude a station
from EAS compliance by Jan.1, 1997, ()]

The SBE has published a primer detailing
the EAS and its operations. To obtain a
copy, contact the SBE National Office at
317-253-1640.
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By Kirk Harnack

Small
improvements
add up in

the RF chain.

New

Cover Story

developments
In transmission

Throughout most of North America, the radio broadcasting
transmission marketplace is now relatively mature. This has
encouraged manufacturers to concentrate on incremental upgrades
and replacement systems to stimulate continuing business. As a
result, a significant number of options have emerged that enable
broadcasters to extend the limits of their existing transmission

systems’ performance.

hile the casual observer might as-

sume that all recent rescarch and

development in broadcast transmis-
sion has been focused on future systems like
DAB, this is not the case. Significant incre-
mental improvements have been made re-
cently in analog transmission cquipment for
AM and I'M broadcasting,

These efforts include an increasing use of
solid-state components. the emergence of
digital systems and various improvements in
transmission line and tower design.

Solid-state systems

For years, AM oscillators, FM exciters and
AM low-level audio stages have used semi-
conductor circuitry. Now, completely ube-
less AM (ransmitters are available from 20W
to more than 1MW. FM transmitters are
available on a practical basis up to about
1OKW in solid-state versions.

Transistorized broadcast transmitters of-
fer genuine improvements in their design and
lavout. Some of these changes have come
about in just the past year or two, but they are
fast becoming standard equipment with sev-
eral transmitter manufacturers.

As with any new implementation of a tech-
nology, there are substantial benefits along
with a few limitations. Some benefits of solid-
state broadcast ransmitters are as follows:
Solid-state transmitters use much lower
power-supply voltages than tube transmit-
ters. A\ typical 5OKW AM tube transmitter will
have a 12kV 1o 30kV power supply, while one
popular solid-state SOKW AM transmitter

has a 72V power-amplifier (PA) power supply.
The absence of high-supply voltages can re-
duce the amount of dust that is attracted o
high-voliage points and surfaces. The need
for long ceramic stand-off insulators is also
reduced or eliminated. In addition, high-
voltage problems, such as arcing, carbon track-
ing, AC power-spike amplification and the
like, are greatly minimized or gone altogether.

Solid-state transmitter designs typically
include increased redundancy, and therefore,
increased reliability. Most tube-type trans-
mitters are completely geared toward the
supplying of the final tube(s) with power,
signal and cooling. 1f any system fails, the
entire transnuitter shuts down. A typical solid-
statc AM or FM transmitter will use many
amplifier modules, power supplies, cooling
fans and redundant support electronics. Trans-
mitter designers and manulacturers usce this
redundancy in their designs 1o allow a trans-
mitter (0 remain on-the-air during failure of
components or modules. Many designs even
permil service work to be performed with the
transmitter still on the air. Imagine changing
airlilters, cleaning cooling fans and even trouble-
shooting and replacing failed components, all
without tuming the transmitter off — and
doing it safely, too.

Tubes have a definite and fairly predictable
life span. Solid-state devices can almost last
forever. Although there are unpredictable fail-
ures in solid-statc components (as with tubes),
the redundancy inherent in solid-state trans-
mitter design usually provides ample backup
for the svstem.
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New developments

in tfransmission

Solid-state AM transmitters are usu-
ally much more efficient than their
vacuum-tubed counterparts. Some sta-
tions even pay for their new solid-state
transmitter purely with savings from re-
duced electrical power consumption.

Transistorized transmitters need fewer
different supply voltages. A typical FM
transmitter with a tetrode tube final
amplifier will have four power supplies
just for the tube (filament, bias, screen

and B+). A solid-state amplifier typically
needs only one supply (for the B+).
Lower-level stages in a solid-state trans-
mitter often use a small bipolar power
supply.

The RF and audio performance in
solid-state designs are frequently bet-
ter and certainly more predictable than
the RF and audio performance in tube
transmitters. A certain amount of
“slop,” “fudge” or “play” is expected
from tubes in AM and FM transmit-
ters. Performance and efficiency can
vary from year to year and even from day
to day. On the other hand, a properly
working solid-state transmitter is ex-

DU'VE
ANDARD,
"ONLY

ONE THING TO DO

warssees N ENATS G RNEE s
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World Radio Histol

tremely stable and its performance is
assured.

There have been some drawbacks to
solid-state transmitters, however. Some
solid-state RF amplifier designs were
only marginally reliable, and early ones,
especially FM amplifiers, were ineffi-
cient. Early transistorized AM transmit-
ters suffered from poor reliability, espe-
cially during lightning storms or high
VSWR conditions. A problem with solid-
state FM transmitters has been their
higher initial cost. In manufacturing
terms, doubling the power of a tubeless
FM transmitter means doubling the
number of components.

Nevertheless, more recent advances
in MOSFET amplifier transistors and in
circuit design, layout and cooling have
brought solid-state RF amplifiers into
the mainstream. They are now much
more reliable than tube systems, and
they are becoming more and more effi-
cient. Manufacturers also are working
hard to bring the cost of RF amplifiers
down to the point at which high-power,
solid-state FM transmitters are more
competitive with tube designs.

Solid-state AM transmitters

For AM applications, the cost of build-
ing a transistorized transmitter is simi-
lar to that of a tube-type transmitter. The
manufacturers’ costs are roughly simi-
lar for both types, no matter what the
power level or transmitter size.

Electrical efficiency is usually much
better with solid-state devices than with
tubes at medium-wave frequencies. Typi-
cal electrical efficiencies (AC input to
RF output) are from 60% on the smaller
transmitters to more than 75% for those
of 1kW or more. One manufacturer’s
design using digital modulation of the
AM carrier wave is rated at more than
85% efficiency from AC input to RF
output. When comparing solid-state and
tube equipment, the bigger the trans-
mitter, the greater the electrical cost
savings over time.

Early attempts (10 to 15 years ago) at
solid-state AM transmitters often met
with disappointment, especially in terms
of reliability. Thanks to genuine ad-
vances in MOSFET manufacturing tech-
nology, these systems are intrinsically
more stable and robust. In fact, some-
times a transmitter manufacturer can
“upgrade” a particular amplifier design
simply by changing an older design
MOSFET for a newer one with little, if
any, other circuit changes.

Also contributing to improved trans-
mitter reliability is a better understand-
ing of how to use and protect the active
components in the amplifier and modu-
lator circuitry. Recent research and de-
velopment has refined output-amplifier
designs to strengthen their resistance to
high VSWR conditions and lightning
strikes. Brute-force methods using gas-
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The solid-state design of this Harris DX series AM transmitter
aliows a single RF amplifier module to be used throughout the
transmitter.

discharge devices and Schettky diodes are now in common
use. At least one manufacturer is implementing Class E
amplification with a comporent lavout inherently resistant
to damage from high VSWR and lightning.

Solid-state FM transmitters

Every major transmitter manufacturer ollers completely
solid-state I'M systems. For stations needing SOW o 10kW,
a solid-state transmitter is available praciically ofi-the-shelf.
However, some companies’ solid-state product lines stop at
LKW, SKW or 7TkW power levels. This difference in upper
limits (0 solid-state offerings among manufacturers has
much to do with the market’s desire for solid-state amplifiers
vs. the relatively high cost of systems over about SKW.

Solid-state FM transmitiers are not yct as practical and
cfficient as AM units at higher power levels. As with AM solid-
state transmitters, higher and higher power levels are achieved
by combining the outputs of multiple R power amplifiers.
While it’s possible to combine the outputs of enough M
amplifier modules 1o reach high power levels, the expense of
doing this currenty outweighs the benefits at powers much
above HkW.

The reasons for this become clear when vou compare two
typical tube-type transmitters from the same product line
with different power levels — say, a 3kW and a 10kW model.
Externally, the two units are almost indistinguishable. inter-
nally, only the power supplies and wbes are different. Both
transmitters have almost exactly the same pans count

Tripling the output power from 3kW 10 10kW will not triple

the manufacturing cost nor the retail selling price in this
product line.
Now make the same comparison with a solid-state 'M
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transmitter line, Because it is built in a
modular form, the parts countwillnearly
triple when making the same jump in
power. The splitting and combining net-
works will be larger and more complex
for the larger ransmiter, and there will
be more power supplies (although they
will be similar to cach other, thereby
providing some redundancy). Naturally,
the cost differential between lower and
higher power levels will be substantial

for the solid-state system.
Another disadvantage among solid-
state FM transmitters is a lower AC-
input 10 RF-out-

The Continental
816R series is an example of hybrid FM
transmitter design. It combines a solid-
state exciter and an IPA with a tube final
stage for powers ranging from 21.5kW to
35kW.
put eflicieney for some systems when
compared (o some tbe-based models
of similar power levels.

The advantages of solid-state FM urans-
mitters mirror those of the AM designs
(redundancy, much lower voltages, fewer
critical power supplies and beuer, more
predictable perlormance), and these will
outweigh the disadvantages over time in
many applications.

Current solid-state FM  transmitters
also exhibit excellent synchronous AM
noise figures. Manufacturers often
specify a figure of -55dB to -60dB be-
low cquivalent 100% modulation. Ac-
tual synchronous AM noise figures are
often -65d13 10 -70dB. These figures are
usually a vast improvement over real-
world figures obuined from wbe-wpe
transmitters.

Hybrid FM transmitters

Most manutacturers sill ofler solid-
state/tube-hvbrid transmitters, especially
at power levels of SkW and higher. A
hvbrid design offers most of the advan-
tages of solid state without the high cost
associated with the higher power levels.

A\ typical hybrid M transmitter will
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It you have immediate interest in any products in this issue, write A Q Make final decision to buy specific makes, models, services or programs
in the number(s) below and check all the appropriate boxes. B O Specify or make recommendations on makes, models, services or programs
C O Have no part in specifying or buying
| am interested in Vv tame
fese.tems Inadete Samcaricn  Newss  Swd ForFuns & Which of the following types of equipment will you be evaiuating for
m purchase in the next 12 months? (Check ALL that apply.)
m 1. Audio Products 3. Other Products
s A O Audio consoles I O Monitors
B QO Audio recorders/players J O ENG/EFP equipment
C 2 Microphones K Q Tape/optical storage
D Q Digital audio workstations L Q Cases, consoles, cabinets,
Circle reader service numbers below for more information 2. RF Products racks, wire, cable
111 21]31 41 51[61 71 81|91 101 111{121 131 141 }151 161 171 E J Transmitters/antenna systems/towers M O Automation equipment
2 12 22[32 42 52|62 72 82|92 102 112(122 132 142|152 162 172 F QO Test & measurement equipment
3 13 23/33 43 53|63 73 83|93 103 113|123 133 143|153 163 173 G 2 Program transmission systems, 4. Q None of the above
4 14 24(34 44 54 (64 74 84|04 104 114/124 134 144 (154 164 174 STUfiber
5 15 25(35 45 55|65 75 85|95 105 115{125 135 145|155 165 175 ; . -
6 16 26(36 46 5666 76 86|96 106 116/128 136 146 [156 166 176 H 2 Satellite equipment/services
7 17 27|37 47 57|67 77 87|97 107 117(127 137 147 [157 167 177
8 18 28|38 48 58|68 78 88|98 108 118(128 138 148 (158 188 178 6 What is the budget for equipment you are evaluating for purchase in the
9 19 29(39 49 59|69 79 B89(99 109 t19/129 139 149|159 169 179 next 12 months? (Check onty ONE box.)
1020 30140 50 60170 80 90100110 1201130 140 150|160 170 180 10 Less than $10,000 5 O $100,000 - $299,999
PLEASE WRITE LEGIBLY FOR NUMBERS ABOVE 180 2.0 $10,000 - $24,999 6 O $300,000 - $499,999
3 QO $25,000 - $49,999 7 Q $500,000 and up
| 1l | [ ] | | [ ] 4 O $50,000 - $99.999
[ ] | ] | ] J "7 't you checked A on question #2, what is the AOI rank of your market?
(Check only ONE box.)
ReA | ] ] L | | A Q Top 20 ¢ Q 5110100

B O 21to50 D Q Over 100
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help you do just that. See, compare and discover

and services for broad-
asting, audio/video production, post-production, telecommu-

revolutionary equipment, produc

ications and multimedia from more than 1080 exhibitors!

REEEIERWITHTHEEVTLUTION
n addition to the Exhibition, NAB ‘96 offers over 250
educational seminars and workshops in 10 concurrent
onferences. From management, legal, programming v
and sales/marketing issues, to more technical issues
elating to broadcast engineering, tele-production, w
elecommunications, and multimedia — the NAB ‘96
conferences will provide you with real-world

J_u
solutions for all your business needs. t’

Circle (15) on Action Card

7 YES! Send me information on NAB ‘96
FAx THIS COMPLETED FORM To: 202/429'5343 YOU can 0'50 receive informofion From:
7 Attending 7 Exhibiting Fax-On-Demand - dial 301/216-1847

Name 1E, " ]7 - e 4 from the touch-tone handset of your fax
SRy : e —— LM __ 1M s m machine and follow the voice instructions.

1 A= World Wide Web - http://www.nab.org
Address

City : State  Zip [ E For more information on attending, call
Country - ) > 4 : . - : 800/342-2460 or 202/775-4970

Fhone : >~ To learn about exhibiting at NAB ‘96, caill

L - i i _ the NAB exhibit sales team at
800/NAB-EXPO or 202/775-4988

Fax

E-Mail Address E-Mail Service




New developments

in transmission

use a transistorized intermediate power
amplifier (IPA) stage to amplify the sig-
nal from the station’s FM exciter and
drive the final PA stage. This technique
works well for both of the two
most common FM final-stage de-
signs in use today — grounded
grid and tetrode-tube.

There are two advantages to
using a solid-state RF driver for a
tube final. One involves the same
benefit noted earlier: fewer tubes
and a reduced need for a variety
of high-voltage power supplies.

The second benefit comes from
greatly increased bandwidth in

they provide no restriction whatsoever to
the modulated FM carrier and can faith-
fully pass a quality, wideband signal to
the final tube. The final tube’s grid circuit
becomes the limiting factor to RF band-
width when a solid-state IPA is used. In
most modem designs, however, this does
not create a significant restriction.
Another benefit to hybrid FM trans-

as solid-state amplificr stages have be-
come more standardized. The input and
output of cach stage is generally available
via BNC or yype N connectors.

Digital FM exciters

Arguably, the most significant recent
improvement in transmission technol-
ogy is the digital FM exciter. Built around
the numerically conuolled oscil-
lator (NCO), the digital FM ex-
citer offers a clear improvement
in audio quality and definition
over analog designs.

Numerous problems associ-
ated with analog modulated os-
cillators are eliminated because
the process of creating a fre-
quency-modulated carrier wave
is accomplished entirely in the
digital domain. Even the creation

the IPA. In many FM transmit-
ters, a tube IPA stage is the source
of greatest restriction in RF band-
width, due to the high-Q circuits

Digital FM exciters like the Nautel NE-50 are typically
available with either analog or AES/EBU digital audio
inputs.

of the unmodulated carrier wave
is performed digitally. Naturally,
the output of a digital FM exciter

often used in its input and output. Poor
RF bandwidth results immediately in
poorer AM synchronous noise perfor-
mance and can thus degrade sterco sepa-
ration and FM subcarrier performance.

Modem solid-state IPA amplificrs arc
broadband enough to be used across the
entire FM broadcast band. Therefore,

mitter design is the ability to patch
around a non-working amplifier sec-
tion. Because a 508 input and output
impedance is fairly standard for all
amplifier stages, vou can bypass a failed
stage and remain on the air at a reduced
power level. This capability has been
further enhanced over the past few years

With ...

. .. 0or Without?

Two new digital-synthesis FM Stereo Generators.
One includes Audio Processing, the other does not.
Both offer greater than 60dB separation and re-
sponse beyond the usual 15kHz!

".!f]%' B Ta e

Yt Y > il Se——
~ !‘ o SO

“DAVID-II,” Model 716 — Our popular DAVID now has feedfor-
ward-PWM audio processing and an adjustable Composite Processor.
Competitive loudness plus long-term listenability! $1985

Model 708 — This new “basic® Stereo-Gen features accurate front-
panel metering, our patented overshoot compensation, and a built-in ad-
Justable Composite Processor. A fantastic performer! $1530

Inovonics, Inc.

1305 FAIR AVE., SANTA CRUZ, CA 95060 U.S.A.

TEL: (408) 458-0552 - FAX: (408) 458-0554
E-MAIL: inovonics@aol.com

Circle (17) on Action Card
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- is an analog RF signal, suitable
for driving practically any FM transmit-
ter.

Audio and other performance specili-
cations for digital FM exciters are equal
to or better than analog exciters. The
real benefit, though, is in listening. Per-
haps the most noticeable change re-
ported by listeners is the absence of the
“swishy” sounds that were often heard
on an unmodulated carrier from an
analog exciter.

Cleaner or tighter low-frequency per-
formance is another frequently noted
improvement, most likely resulting from
the elimination of what’s often called
AFC' bounce in analog FM exciters. This
phenomenon is difficult to quantify or
measure, but becomes obvious when
comparing digital and analog FM excit-
ers. The deep bass response of the digi-
tal exciter is improved because there is
no conventional AFC circuitry for the
audio to fight against. (Remember, with
an analog I'M exciter, the audio is trying
to shift the carrier frequency away from
the center frequency while the AFC cir-
cuitry is trying to keep the carrier fre-
quency on center.)

Finally, a digitally modulated FM ex-
citer makes possible an entirely digital
air chain. Using AES/EBU signal paths
through the audio processing and STL
paths, it's now possible to modulate the
M carrier with basically the same
bitstream that is coming out of the CD
player or other digital audio source.

Transmission line

One recent advance in RF transmis-
sion line incorporates a new EIA flange
manufacturing technique. The new con-
struction style is said to virtually elimi-
nate impedance discontinuities at the
flange joint.

This type of rigid transmission line is
being marketed primarily to TV broad-



YOU CAN RELY ON LPB

Everyone knows the LPB Signature Series is the industry standard for rugged reliability.
The LPB tradition of durable, reliable, easy-to-use consoles continues in our new linear fader consoles.

With over 3,000 units in operation worldwide,
the LPB Signature Ill console represents
a standard others are still unable to match. The
Signature Series has proved its
ability to perform on 6 continents,
in settings ranging from metropolitan
Reps e to jungle. With an incredible record of

: ruggedness and easy maintenance,
it's no wonder over half of the
Signature console owners have
more than one. Features include 3
inputs per channel, two output
buses and plug-in electronics. LPB
Signature il consoles are available in
6, 8, 10, and 12 channel stereo and 6,

8, and 10, channel mono models.

The LPB 7000 Series takes the standards of
the Signature |l a step further, adding more
features than any other console in its
price range. With front panel switches
rated for 5,000,000 operations, gold contacts,
plug-in modular electronics and more, the
LPB 7000 Series has the durability radio

and TV stations worldwide expect
from LPB. Features include
two inputs per channel, three
stereo output buses with one
mono-mixdown standard and
two more optional, user
configurable muting and remote
starts, and much more. Available in 12 and 18
channel stereo models.

It doesn’t matter which LPB board you choose, you'll get a console you can count on 24 hours a day.
One you'll keep for a long time. Ask any LPB console user — they’re all around you.

LPB

28 Bacton Hill Road e Frazer, PA 19355 » (610) 644-1123 ¢ Fax (610) 644-8651

Circle (16) on Action Card



New developments

in fransmission

casters in anticipation of ATV ransmis-
sion. However, its usefulness to FM broad-
casters is obviows, especially when con-
sidering the multiplexing of two or more
FM stations on once transmission line.

Using transmission line with a scction
length that is a multiple of a station’s
carricr wavelength will usually result in
VSWR buildup. This reguires stations
on certain frequencics to use odd-length
rigid transmission line sections. When
stations combine at a common tower/
antenna site, it may be diffienlt or ex-
pensive o find a line length that is
suitable for all stations involved.

The newly designed transmission line
conncectors reduce or eliminate this
problem so that one length of line is
suitable for all of the stations using a
common linc.

Towers and support structures
Combining FM-antenna clements with
the intended support structure at the
antenna factory traditionally leads o
more predictable antenna performance.
Often, antenna makers test and/or ad-
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Figure 1. A basic block diagram of a typical digital FM exciter.

just a new antenna on tower sections that

arc only similar and not exactly like the
ones that will be used on site.

At least one antenna manufacturer is
also fabricating antenna support struc-
tures and encouraging their use in the
ficld. Advantages of such a unified ap-
proach include reduced interference with
the antenna’s omnidirectional charac-
teristics, more predictable VSWR ' fig-
urcs, reduced antenna pattern-study
costs, and lower weight and windloading
compared to typically used standard
24-inch tower sections.

Many of the improvements in RF
transmission technology can be imple-
mented by stations one at a time. For
example, setting up a digital audio chain

need not be done all at once. Many
broadcasters have already begun o np-
grade their transmission systems. With
cach new component or equipment
upgrade, noticeable improvements can
be realized. This step-by-step approach
is a sensible and affordable path ©
better broadeasting. ]

Kirk Harnack is president of Harnack Engi:

neering, Inc.. an intemational contract
engineering firm based in Memphis, TN.
.

For more information on AM &
FM transmission equipment,
circle (101) on Action Card. See
also "RF Products.” pp. 79-84 of the
1996 BE Buyers Guide.

Leasing tower space

For broadcasters who own their own transmission facilities,
leasing space is a good way to earn supplemental income. A
number of important issues need to be considered before
undertaking this kind of venture. however.

A good starting point for rental rafes is $1.00 per foot per
month, although rates can run considerably higher in highly
populated areas. Higher rates can also apply if you are-able to
provide dry rack space in an adjacent bullding. The size of the
anfenna may also affect the rent you charge. For example, a
12-bay FM antenna will take up about 110 feet of vertical tower
space and, therefore, it should draw a premium over what
you'd charge for a small 2-way antenna at the same height.

Next, consider the capacity of the tower. That 12-bay an-
tenna on a 1,700-foot tower, including its transmission line, will
weighinnear8.500 pounds (the equivalent of 17 Harley Davidson
1200 CC motorcycles). Make sure you know how much addi-
tional weight and windload your tower will handle, including
worst-case Icing or storm conditions. No money is worth a
collapse.

Generally, you should require the tenant to have an engi-
neering study performed by a licensed mechanical engineer
who s experienced with towers, Often, the tower manufacturer
will provide this service for about $2,000. The tenant should be
just as interested in having a safe tower as you are, so you
shouldn’t meet much resistance here,

You also need to decide who will pay the electrical costs, For
alarge TV or FM system, the tenant will usually be responsible for
its own electric bills. For smaller communication systems, you
may decide to allow the renter an electrical hookup from your
existing power system at the site. In that case., you canincrease
the rent slightly to accommodate for the new power drain, You
may still want to install a separate meter on any tenants’ feeds
— it's the only good way to have an accurate accounting of
their power use. This installation cost will vary from $250 to $§750
per meter, depending on the location and the amount of

By Doug Vernier

power involved.

Protecting yourself

Wirite a clause in your lease agreement that requires your
tenants to pay for the correction of any interference they may
cause fo your service or other services on or near the tower,
Specify the period of time after nofification within which the
tenant must fix the problem. Another clause should require
tenants to conform with the ANSI standard for exposure to non-
ionization radiation. In some cases, this may mean shutting
down while work is being performed on the tower,

Detall yoursecurity issues. Who gets access to your building?
How many keys will you issue? What kind of nofification do you
want when tenants work on their antenna? How do you want
their tower workers to be insured against liabllity?

Remember that you are still responsible for tower mainte-
nance. The more weight you have on your tower, the more
important regular maintenance becomes. The FCC has be-
gunanew programtoregistertowerowners. If they don’tknow
who you are already, they will soon. If you let your tower lights
go out, your tenant may knock on your door because the
commission can hold both licensees responsible (even under
the new program).

Finally, plan for an autornatic yearly rate increase. You can
use the Consumer Price Index or just add a flat 4% to 6% each
year. A 5-year contract with an option to renew for another 5-
year term is common, and it Is generally advantageous fo
both parties.

Renting excess tower capacity can be a great way to
expand your incoming revenue stream. Just make sure you do
it right so you can sleep at night. B

Doug Vemier is the director of broadcasting services for the
University of Northern lowa, Cedar Falls, A, and a consulting
engineer.
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AC Power Distribution
SHOWCASE

Recessed Single Phase Power Controller

Remote Power Control Panel

b TN

i 7

3-Phase Power Controllers

Rack mounted. Designed to fit standard 19" wide EIA
STD. Standard and optional features including EMI/RFI fil-
ter, spike and surge su?}aression, 12 front panel mounted
NEMA outlets, remote 1/0 ports, current protection u? to
24 AMPS. Other features include three sections of four
outlets either all switched or two switched and one
unswitched, MuItiFIe Time Delay® power-up/down, various
current/voltage ratings.
Circle (35) on Action Card

Flush Mounted, Thin Line
Power Controllers

Centralize your szstem's wer controls. Controls all Power
Conditioners with standard industry configuration 3-Ein
remote connectors. Panels for both standard and latch
type controllers. Needs only 3-1/2" height. Includes a utili-
ty convenience outlet, red EPO mushroom switch and
reset (on/off) switch. Finished in light textured gray,
FED-STD 595 #26559.

Circle (36) on Action Card

Step Up, Step Down Voltage
Controllers, Auto Transformers

Rack mounted. 3-1/2" (2U) high. Depths from 8-1/2" to
14-1/2". Includes spike and surge protection, EMI/RFI fil-
ter, remote 1/O connectors for power on/off, EPO and
power-up of additional equipment down line; precision
electromagnetic circuit breakers and power indicator lights.
Options include Multiple Time Delay® power-up between
sections, receptacle type and output voltages of 125 or 208
VAC. Designed to meet UL 1950 and CSA 22.2-950.

Circle (37) on Action Card

International Power Control Systems

‘-lc -
e

Ideal for restricted space applications. Large selection with
up to 16 IEC type outlets. Many optional features incuding
current/voltage rating, quantity and type of outlets,
switched/unswitched sections, Multiple Time Delay®,
EMI/RF fittering (standard on some series), remote 1/O ports
and latching function.

Circle (38) on Action Card

Satellite Antenna Lightning
Arrester System

Change European voltage to 125VAC or stef up domestic
voltage to accommodate 220VAC. Current ratings from
10 to 30 AMPS, 750 to 2880 Volt AMPS. Up to 12 NEMA
or IEC receptacles. Optional protection from spikes and
surges, EMI/RFI filter. Only 3-1/2" high (2U).

Circle (39) on Action Card

pP Controlled RS232 Remote
Power On/Off Intelligent System

Controllers with 1EC, “SCHUKO", British, German and
other international receptacles. All units meet [EC 950
saf:g; requirements. Includes voltage sensitive, voltage
selectable and fixed voltage controllers. Up to 16 recepta-
cles in 1U high. Some with Multiple Time Delay® or indi-
vidual outlet control.

Circle (40) on Action Card

Custom Designed Systems

The solution to multiple line protection problems. Protects
all circuit functions, including motor drives ard sensors,
finking a satellite tracking station with a remote receiver.
Can withstand spikes and surges as extreme as lightning
strikes on AC power, RF and telephone lines. Provides
EMI/RF! filtering on low frequency circuits. NEMA con-
nectors available for AC lines, RI45 for phone and data
lines, terminals for motor drive and sensor circuits as well as
“F" type connectors for coaxial cables. Convenient, easy
to install 19" rack mountable steel enclosure is & stim 1.75"
high, 6" deep.
Circle (41) on Action Card

Z-LINE
7,

Pulizzi's advanced deshgn, Intelligent Power Controllers®
allow access and indiv'dually controlled power distribution
from a remote location, even with a apto;f) computer,
through a RS 232 communication link. " A factory pro-
grammed microprocessor continuously monitors and' reacts
o customer specified parameters. Options include local
control, IEC or NEMA receptacles, password security, multi-
unit addressability, “watch doi" (self-boot) function, spike
and surge suppression, EMI/RFI filter, customer specified
power up sequencing.
Circle (42) on Action Card

Express 48-hour shipping on selected models.
Over 100 models on file with UL, CSA or Tuv recognition.
Serving commercial and mil/aero industries since 1973.

PULIZZ] ENGINEERING INC,

3260 S. Susan St. Santa Ana, CA 92704-6865

Circle (44) on Action Card

Can't find the Power Distribution Unit (PDU) you need?
Pulizzi Endgineering, with over 20 gears experience, can
design and manufacture the exact POU you want and meet
agency requirements. Eliminate the time and costs to
design, fabricate and wire in-house power controllers. Let
Pulizzi Engineering do it for you, better, faster and less
expensively. Call us at the design stage and let us show you
how a Z-(ine PDU can more than pay for itself when it
comes to total system cost.

Circle (43) on Action Card

=<

0 order, to request a catalog, or for assistance, call today: 714/540-4229, Fax 714/641-9062 E-Mail: sales@pulizzi.com
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Managing
mulfiple signal
paths will chal-
lenge future
facilities.

By Dan Woodard

SN

- . .

/

systems

Much of tomorrow’s radio will originate from “multicasting

”

facilities. Studios are likely to use a variety of control surfaces and
storage equipment ranging from conventional analog devices to
radical new digital systems. A facility’s basic audio infrastructure
will have to provide high quality, extreme reliability and great
flexibility for accommodating change.

cast facilides will soon be multistation

operations. This trend, not unique to the
broadcast community, exploits good business
opportunitics by consolidating, merging or
buying out the competition. More and more,
broadcast engincers will be expected to design
for consolidated operations, either by upgrad-
ing and adding space to existing facilities, or by
designing new, tighdy integrated ones.

This will particularly affect the design for
routing of audio and other signals. It can take
form in cither of two arrangements: 1) If your
operation acquires another station in the
same market, and the acquisition will remain
in its existing facility, some type of audio, data
and control interconnection between the sepa-
rate sites will be required; 2) If the acquisition
will be moved into a merged (multistation)
facility, more clements can be economically
shared, but the infrastructure of the facility
will have to be up to the sk

Il's quickly becoming reality: most broad-

Living in separate houses

The audio paths between the separate fa-
cilities will be used for exchanging program
material, such as commercials, satellite feeds
and simulcast programming. These can be
dedicated analog or digital program circuits
leased from teleo, intercity radio relays or
data-compressed dial-up digital (ISDN) paths.

Existing switching and mixing systcms can
probably continue to be used at both loca-
tions, although a few L70 positions may need
to be reassigned to accommodate the heavy
traffic between facilities. Crosstalk also should
be checked, and appropriate measures taken
to climinate any signal lcakage.

Non-audio data exchange will be necessary
because the traffic and music logs will prob-
ably be produced at one location and for-
warded to the other. This could be as simple
as installing a remote printer linked by a dial-
up modem. It could also be handled by
sending messages through one of the on-line

o BE RADIO, January/February 1996

service providers or by installing dedicated
circuits to extend the reach of a local area
network (LAN) that’s already installed at one
of the locations. Another option involves
auxiliary data packets on the digital telco
lines (T-1, DSO or ISDN) used for audio
transfer between locations.

The merged facility

Whether intended from the beginning or
learned by experience, the merging of sta-
tions into a common facility is probably the
ultimate method of gaining advantage through
consolidation.

You can expect the consolidated facility to
include a lot of digital audio storage. That is
the only way to realize significant reduction of
cquipment and cfficiency of operation. For
example, commercials, news actualities, PSAs
and the like need to be dubbed only once,
then distributed digitally to all stations in the
facility, thercby conserving time, materials
and human resources. Likewise, the archiving
process can be reduced to a single, space-
cfficient and easy-to-administer operation.

A key element to the success of a merged
facility is the design of an efficient intercon-
nection among its various studios. Without
such a workable system in place, the stations’
satellite equipment, news feeds, traffic re-
ports, public affairs programming and other
sharcable resources cannot be optimally used.
A relatively large, centralized audio routing
switcher is probably the best foundation for
such an operation. In additdon to allowing
casy sharing of common resources, it will also
greatly reduce wiring costs for the facility.

Designing the system

When starting the design phase, sct aside
an adequate amount of time and staffing 1o
determine exact requirements. How do all of
the various departments interact from the
time a salesperson turns in an order until it is
aired? [low many minutes of audio storage is
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Figure 1. A comprehensive control and routing system will include all of the elementsin
this diogram. (TP = twisted pair (shielded); UTP = unshielded twisted pair)

required for music, commercials, sound
effects, jingles and news feeds, and how
much of this is duplicated among the
multiple stations? ow will the various
departments exchange information on
the new system? Will a LAN be used to
load the traffic and music logs into the
system and retrieve as-played logs? If so,
who needs read, write or delete rights at
their workstations? Will the sales de-
partment need to play digitally stored
commercials to clients without tying up
production rooms? llow will the satel-
lite equipment be controlled to receive
all of the various feeds? Is it possible to
build one master log template to con-
trol the automation system, routing
switcher, satellite equipment and broad-
cast transmitters? If so, who will be
responsible for preparing or changing
that log and how are on-the-fly changes
made afier the log is finalized?

Also consider future possibilities. If a
drastic programming format change
oceurs or another station is purchased,
how casily can it be accommodated?
What about redundancy? If one large
storage pool and one large switcher is
used, how many radio stations will be
without programming when it fails?

Allow for integration

Live copy for announcers can appear
on a video display terminal at the oper-
ating position. Consoles and automa-
tion systems can also have their control
systems integrated. For instance, an in-
terface can be established so the “next
to air” source on the automation system
illuminates a “recady” or “channel on”
light on the appropriate console input
Then pressing that input’s “channel on”
or “start” button on the console starts
that source on the automation system.
When it is finished playving, that'console
input is muted by the automation sys-
tem, and so on.

Another configuration may scale down
or possibly eliminate the audio console
in some rooms. Consider that most digi-
tal audio providers have programmable
crossfading built into the system, and
they provide firmware to control a num-
ber of the more popular audio routing
switchers. With the computer control-

ling source sclection and start/stop con-
trol, the console may only be necessary
(or simply preferred) for live talk shows
and remotes, or for backup if the digital
system crashes. These multiple configu-
rations for different programs or opera-
tor styles can be preset and stored in such
an integrated system, and recalled with a
single keystroke or button push.

Digital audio systems will also allow
production control rooms to be made
smaller. Most of the digital audio work-
stations that appcar in production stu-
dios provide some means of internal
mixing, reducing the number of console
inputs necessary. All of the cart ma-
chines can be eliminated because the
produced spots will be automaticatly
routed through the networked computer
system for airing.

Negotiations are under way between
some non-real-time digital audio distri-

bution networks and digital automation
system vendors that will soon allow a
direct and transparent background up-
load from these networks onto a variety
of automation scrvers. While this will
still require the attention of the traflic
and continuity departments, it will lessen
the need to dedicate production rooms,
audio signal paths and personnel to dub
externally produced material.

Don’t forget communications paths.
A well-designed intercom is indispens-
able in a consolidated facility. Because
resources will be shared, intercommu-
nication will play a role in how smoothly
the various air staffs can carry out their
extended duties. If it is cconomically
feasible, investigate a programmable
switcher type of commmmications sys-
tem. It provides ways to partition work
groups, thereby reducing unnecessan
party-line traffic. It can also be
reconfigured instantly to accommodate
changing nceds.

Getting down to details

After identifving the studio function-
ality and equipment, you should have a
good idea of the interconnection re-
quirements. Plan on some dedicated
audio paths and LAN interconnects, but
incorporate as much as possible into an
audio routing switcher. When the inevi-
table future changes occur, they can be
casily and quickly implcmcntcd by re-
programming the switcher. Even if the

switcher does not include programma-
bility, it is less painful to make a few

"ITC's AUDIO SWITCHERS, hévews!nl

E\secreﬂrﬂp LGNG '"g )g

.“

Paul Strickland
Director of Engineering
Service Broadcasting

ITC's Audio Switcher...
A secret kept too long!

Call for yours today:
(309) 828-1381
Another ITC Audio

International Tapetronics Corporation
2425 South Main Street, Bloomingron, IL 61702

Management Tool.
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Feature:

Audio control systems

wiring changes in the back room than to
disturb the whole radio station by pull-
ing in additional wiring, Also plan for
failures in this switcher. Include dedi-
cated audio pairs for everything that you
can’t live without, and perhaps some
manual patching,

Regarding size of the switcher, a good
rule of thumb is to count the number of
paths required now and double it. You
may not need to fully load the matrix to
that extent now, but make sure the
frame can handle the eventual load (or
can casily be expanded to that size).

A related concem is whether to choose
an analog or digital switcher. If possible,
take the Deion Sanders approach and do
both—configurcasmall AES/EBU router
and a large analog matrix with tie lines
between them. Intelligent control of both
sections will allow any source to be routed
to destinaton, whether analog or digital.
Modular design of both sections allows
for a gradual phase-over as the comversion
to digital cquipment continues.

Besides audio, other cabling will be
nceded. Several coax cables can distrib-
ute antenna and video signals, while 25-
pair telephone cable terminated on
punch blocks at cach end can provide

SOLID
STATE FM

* SST Series

» Legend Series
30 watts to 11KW

LEGEND 1500

i EnergyOnix

752 Warren Street, Hudson, New York 12534
518-828-1690

. 4

Frequency Agile Composite
STL Systems - 10-20 Watt

Many of today’s studios control audio signals with a “hybrid” approach, combining
conventional mixers with computer-based storage.

low-cost control paths, Coax or wwisted
pair LAN cable will be needed to inter-
connect computer platforms, The latter
may carry real-time digital audio, non-
real-time audio {file transfers) or non-
audio data.

Try to choose a central location for
the switching equipment room and plan
on a star type of interconnection. Seri-

Single Tube
& Two Tube
Grounded
Grid FM

* ECO Series
4 to 11 KW

*» MK Series
1.5 to 50 KW

ECO-10

Fax: 518-828-8476

STLR-Receiver

“The Transmitter People”
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ous consideration should be given to
locating as many of the computer CPUs
as possible in this room, using VGA/
keyboard/mouse extenders to indi-
vidual workstations. (This brings up yet
another wiring requirement.) A single
uninterruptable power supply, HVAC
system and RF shielding can be de-
signed for this room to meet the needs
of your most critical equipment.

After defining your requirements, pre-
parc a system bid document with your
requirements plainly stated. Include an
interconnection diagram of how you
think your combined facility should be
arranged. Also be sure to specify exeel-
lent crosstatk performance. Then re-
quest proposals from as many vendors
as possible,

Finally, remember that change will be
rapid in tomorrow’s radio facility. On-
air and production rooms will be con-
tinuously reconfigured as new audio
svstems are developed, or as station
formats change, or even as new on-air
talent is hired. Multiply this turnover by
the number of stations in a multicast
facility and you can sec that tomorrow’s
engincers will keep busy. Awell-designed,
forward-thinking and versatile signal-
path infrastructure will be invaluable to
the facility and its stafl’ in facing this
challenge. 0]

Dan Woodard is engineering manager at
CBS/Group W, Houston,

/

For more information on audio
routing, switching and mixing
equipment, circle (102) on Action
Card. See also "Mixers, Audio” and
“Routing Switchers,” pp. 69-71 of the
1996 BE Buyers Guide.




Comtinued from page 14

Overvolting (i.c., running the filament
at a level higher than this optimum
voltage) will raise the filament tempera-
ture and reduce the tbe life through
excessive emission.  Undenvolting - will
result in “stripping” the filament by fore-
ing it to emit without suflicient heat to
produce an adequate clectron flow. This
also will result in reduced tbe life.

Common tube problems

When directly heated wbes were in-
troduced, it was found that the new
“mains-powered receivers” tended 1o
suffer from hum. This was caused by the
AC in the direetly heated filament modu-
lating the RF or audio voltages being
handled by the tbe.

The hum problem caused tube manu-
facturers to develop the indirectly
heated  wube. The cathode became a
small cvlinder with a coiled filament
inside of it. This cylinder is coated with
thoriated, carburized material, and it is
clectrically insulated from (and heated
by) the filament wire coiled inside it
Because the cathode is insulated from
the heater, there is no varving AC field
around the cathode that could cause
hum. In most cases, this solves the
problem.

The second problem that develops in
power tubes is gassing. Despite the most
rigorous cfforts in manufacture, there
always scems to be a litde residual gas
left in a tube. These gases react with the
heated filament and tend to increase the
speed of decarburization. A small metal
plate is included in the manufacturing
process 1o help get rid of these gases.
This plate is called a gewer, and it is
heated during processing and evacua-
tion. This causes it to react with and
absorb most of the residual gases, thus
extending the wibe's life.

When a wibe becomes gassy, a blue
glow like St. Elmo’s fire dances around
the elements with the modulation. This
is especially noticeable in modulator
stages.

Some engineers make a habit of using
“time expired” PA tubes in modulators
as a way of cconomizing. This may not
be good practice from a qualitative point
of view. If a tube can’t provide enough
cmission in a PA stage, it probably can’t
do much better in a modulator stage, so
audio quality will suffer. Nevertheless,
i's an attractive option when budgets
arc low.

A different world

The move toward solid-state devices
began in camest during the late 1960s,
and today, it has almost completely
climinated the vacuum tube from the
scene — exeept for a few speciatized
pockets, like high-powered transmitters.
Times have certainly changed over those

intervening years. While clectronics
courses back then had tubes as their
core curriculum with solid-state as an
appendix, today it's quite the opposite.
Veteran radio engineers now express
shock when they look in recent editions
of the “ARRL Handbook™ and find only
a few transmitting tubes and CRTs listed.
In carlier years, this book was filled with
pages and pages of tube tvpes and bases.

The clectronic principles set in mo-
tion by vacuum-tube amplification re-
main as a foundation for most semi-
conductor-based operations today. The
differences between the technologies
are really found in their physical pa-
ramelers, such as size, stability, effi-
ciency and maintenance requirements.
The advantages in these arcas are what

RF Engineering:

Power tubes

has driven the evolution toward solid-
state systems in many — but not yet all
— applications.

Those interested in learning more
about tubes should contact Varian Power
Grid Products for their publication, “Fx-
tending Transmitter Tube Life” )

M For more information on power
tubes, circle (100) on Action
Card, See also “Tubes, RF Power
Triodes, Tetrodes,” p. 84 of the 1996
BE Buyers Guide.

from educational series
to multi-station antenna
arrays, are highly
customized to meet
broadcasters’ needs.

Options

e Circular, horizontal,

e Beam tilt
o Null fill

e Customized
directional patterns

\/
A 1\1
I A |

‘l‘ i\ ,. Ty
digi A\ gL IR
l}'{u‘lnﬂi g

or vertical polarization

The FM Series

SWR’s FM antennas, ranging

Our Priority is SN
Your Satisfaction "'4-
/

Antennas and Transmission Line Systems
Systems With Reliability, Inc.

P.0. Box 856, Ebensburg, PA 15931
1-814-472-5436 FAX 1-814-472-5552

AL M
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Reader Feedback:

Dear Skip:

I enjoyed your editorial in the Novem-
ber/December issue. You always have an
accurate insight into the state of the indus-
try and express it well.

I'dlike to congratulate you on making an
important observation. You are the first
person Pve seen who has expressed in
writing the obvious fact that the IBOC
system will involve trade-ofts as compared
to Eureka. At the 1993 SBE Convention in
Miami, one of the scientists developing
one of the several IBOC systems, while
positive about his system, expressed as a
foregone conclusion the fact that his sys-
tem could neverbe as robust as the Eurcka
system — it’s carrying the baggage of the
simultaneous analog transmission, and it
mustfitinto a space ofonly 200kHz. It can
never be as impervious to multipath as the
Eurcka system.

Any time there is the requirement of
downward compatibility, it limits the tech-
nical performance of the system under
development. The FM IBOC system will be
saddled with the requirement to perform
in digital sterco, analog stereo and analog
monaural. And, consider the absurd con-
cept of digital AM — it needs to be down-
ward compatible all the way to a 1920’s
crystal set!

The real issue is the protection of the
status quo. The same forces were at play
during the introduction of FM in the 1930s.
The established AM broadcast community

led by David Sarnoff managed to suppress
the introduction of FM for 10 years, and
then forced a change of frequencies that
made everything obsolete that had been
built before that date. These steps so
crippled the new technology that it really
never came into its own until the 1960s,

The radio listener was the loser. The
same marketplace forces two generations
later are trying to force an IBOC technol-
ogy upon the industry, with the primary
intent of protecting its investment. The
radio listener again will be the loser. We'll
spend the next decade developing and
implementing an inferior technology, while
the rest of the world races ahead with
Eurcka 147. We could end up being the
laughing stock of the planet.

If the industry is going to proceed with
its quest for the IBOC “holy grail,” it nceds
to go forth with its eyes open, knowing that
there could be serious trade-offs. I thank
you forbringing this to the industry’s atten-
tion.

(Meanwhile, the other all-radio publica-
tion continues to print frequent articles
bashing the Eureka system and ignoring
the technical realities. I guess that’s what
happens when you have a technical publi-
cation that is not written by technical
people.)

In closing, let me state that you have
created an excellent publication, with solid
articles that serve the industry well. Thanks
for your efforts!

John F. Schneider, president
RF Specialties of Washington, Inc.
Seattle, WA

N

can measure...

with the best monitor and the most accurate test set.

The FMM-2/FMS-2 series monitors provide an even greater d
precision measurement than ever before...You can measure S/

You
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Gary Peterson of Tom Ingstad Broadcasting
Rapid City, SD, asks

How does “incidental AM" (synchronous
AM noise) cause or worsen FM multipath
distortion?

Geoff Mendenhall, vice president and radio
product line manager at Harris, Quincy, IL,
replies:

l must tell you that in my opinion. incidental
AM of FM transmitters does not have much
effectonmultipath distortion. Aithough many
broadcast engineers believe that incidental
AM either creates or exacerbates FM
multipath distortion, | can find no scientific
reason to substantiate this belief. Here is why

Statistically, there are relatively few loca-
tions where “true” (broadband) RF fading
of an FM signal from multipath cancellation
is deep enough to cause the recelver to fall
below the FM limiter threshold

More common s selective fading of
composite baseband components, such
as the stereo pllot, when two or more signals
with different multipath-induced delays do
not cancel at RF, but are demodulated
together. Most multipath distortion heard in
a vehicle is coused by this selective
baseband fading, which is caused by mul-
tiple delays in the modulation information
rather than by true RF fading

The incidental AM of an FM transmiitter
effects only true RF fading, because it adds
to or subtracts from the signal level at the
receiver, But RF fading caused by multipath
has varlations of many dB while the power
output variation of an FM transmitter with
incidental AM of -40dB (ref 100% AM) is less
than 0.1dB. The change in signal level
caused by the transmitter is minuscule com-
pared with the variations due to multipath
propagation

Tests made on various FM receivers indi-
cate that the narrow bandwidth of the IF
filter (compared to the transmitter) cause
the incidental AM to increase to less than
20dB below equivalent 100% AM modula-
tion before the signalls demodulated. There-
fore, the transmitter only adds a small
amount of incidental AM compared with
the receiver IF

| have done computer modeling on the
effect of incidental AM vs. group deloy
distortion on FM modulation performance
Incidental AM has much less effect on FM
modulation performance than asymmetri-
cal group delay

| believe the reason transmitter tuning
seems to affect received signal distortion is
due to unequal group delay of the upper
FM sidebands vs. the lower sidebands. Tun-
Ing for minimum incidental AM may also
resultin the fransmitter being tuned for nearly
symmetrical group delay. In other words,
minimizing incidental AM may be an indi-
rect way of equalizing the group delay. The
best way to optimize FM modulation perfor-

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 E L. A R cALL 610-687-5550 Fax 610-687-2686
[ ELECTRONICS LABORATORY, INC.
L LANCASTER AVENUE AT DORSET, DEVON, PENNSYLVANIA 19333
Call or write for more information on Belar AM, FM, Stereo, SCA and TV monitors.

mance and minimize distortion is to tune for
symmetrical group delay directly )]

Send your questions for Dr. Radio to:
FAXback:913-967-1905

Internet: beradio@intertec.com
CompuServe: 74672,3124
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EIA enters second
phase of RDS program

Rzldio station general managers in ra-
dio markets 11 through 25 have re-
ceived Radio Data System (RDS) sign-
up kits from the FElectronic Industries
Association (EL\).

The sign-up Kits arc part of the ELY's
plans for phase two of its nationwide
program offering RDS encoders, radios
and software at no out-of-pocket cost to
top 25 market I'M broadcasters.

In phase one, the EL\ campaign vis-
ited stations in top 10 markets and
signed more than 100 M stations. The
EIA RDS sign-up kit is part of a new
strecamlined method of signing stations
in the 15 remaining markets targeted
for the program.

As part of the package, stations re-
ceived an RDS encoder, MusicBoard
automation software, an RDS-equipped
home or car radio, promotional spots

and the use of a Belar RDS monitor.
FM broadcasters interested in receiv-
ing more information on the EL\’s pro-
gram should call RDS program man-
ager Steve Hill at (212)986-6668.

RealAudio version 2.0 released
Scattle-based Progressive Networks
has released version 2.0 of its RealAudio
software for real-time downloads of on-
line audio. The new version promises
improved audio quality via 28.8kb/s
or higher connections, although some
early listeners report little change from
the previous incarnation. Version 2.0
also allows RealAudio encodingto take
place in real-time, a significant im-
provement over version 1 (which re-
quired several multiples of an audio
scgment’s running length for process-
ing), enabling live RealAudio transmis-
sions on-linc.
©000000c0c0000c0000 0

MCI’s MUSIC NOW service
involves stations

MC1 has launched MUSIC NOW, a
service that allows consumers to shop for
music by listening to 20-second cuts of
current releases over the phone. Listen-
ers call an 800 number and work their
way through voice menus to hear the
stvles or artists they're interested in, and
can then make purchases via credit card.

In marketing the service, MCI is work-
ing with about100 stations in the top
30 markets. In exchange for spot-buys
and other cash or in-kind incentives,
stations provide promos and voice tal-
ent for the MUSIC NOW menus.

At present, the service organizes its
music in six categories: rock, pop, coun-
try, jazz, R&B and alternative. B

AGALLERY

.

Svetlana

ELECTAON DEVICES

Quality
Power
Tubes

THE CELLULAR DIFFERENCE 3CX2500A3 4CX400A 6550C
3CX2500F3 4CX800A 6AS7G
= Easy to Use 3CX2500H3 4CPX800A 6BM8
a Reliable 3CX3000A7 4CX1500A 811A
. 3CX3000F7 4CX16008 833A
= Cost Efficient 3CX10,000A3 4CX1600U 833C
= Portable 3CX10,000A7 |  4CX3500A EL34
. 3CX10,000H3 4CX5000A SV811-3
= Flexible 3CX15,000A3 4CX10,0000 | Sv811-10
> 3CX15,000A7 4CX15,000A TH5-4
. . . 3CX15,000H3 4CX15,000J TH5-6
Technology & convenience combine to bring 4CX2508 4X150A TH6-3A
-the- ili- 4CX250BC 5CX1500A YC130
you on the-spot remate broadcgst: capabili ACX550BM 2CX15008 8560AS
ties with excellent sound quality. Cellular 4CX250R 5728 SK300A
; ; 4CX350A 5U4G SK1300
transceiver, frequency extender, and mixer 4CXIE0AC 85508 SK1320

all in one! Powered by Ni-cad rechargeable
batteries gr AC power supply — utilizes cellu-
lar technology gr land lines.

¢ Manufactured in Russia's largest
power tube factory.

* (Generous warranty, based on
high quality.

* Honest prices, based on quality—
at low cost.

¢ Shipment from USA stock

For more information call

1-800-852-1333

Circle (23) on Action Card

http://www.svetlana.com

Broadcasters, OEM's, Distributors,
End Users Volume Purchasers
——— Phone (205) 882-1344 Phone (415) 233-0429
- g Toll Free 800-239-6900 Toll Free 800-578-3852
To advertise in The Gallery, Fax (205) 880-8077 Fax (415) 233-0439

contact Matt Tusken at
913-967-1732.

NAB‘96 Booth 1123-1126
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Question:

Ever wonder
why transmitter
manufacturers operate
Altronic dummy loads
at NAB and other
trade shows?

Answer:

The best performance
and the most
dependable dummy
loads built.

i)

ALTRONIC
RESEARCH INC.

WATER AND AIR COOLED
MODELS FROM
1,000 WATTS TO 1,500,000 WATTS

P.O. Box 249
Yellville, AR 72687
(501) 449-4093
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Business/People:

BUSINESS _

Harris Corporation Broadcast Division’s
Cambridge, UK. operation and National
Transcommunications Ltd. (NTL), UK.

jointly introduced a digital audio broad-

cast (DAB) trial senvice.

Harris supplicd NTL with one of its
new DAB 2000 transmitters (for Fu-
recka 147 service in the VIHE band),
which NTL uscd to retransmit local
commercial radio scervices to the Bir-
mingham arca until the end of 19935.
The transmitter was then moved o Lon-
don, where it is now running more tech-
nically complex trial commercial radio
services.

Spectral Inc., Woodinville, WA, formed
an alliance with Broadcast Electronics.
Now Spectral’'s Prisma cditing system
can be used o produce sound files for
usc  with Broadcast Electronics’
AudioVAULT system, and then transfer
them scamlessly via a wide area network.

Otari, Foster City, CA, opened a new
southeast sales office in Cummins Sta-
tion, a region in Nashville. The office
contains a show/demo room, which
serves as a working studio for Otari
products.

Also, Otari reported significant sales of
its STATUS console, the newest addition
to its mid-priced recording consoles.

Orban, San Leandro, CA, announced
the first network link of its DSE7000
digital audio workstations with digital on-
air playback systems by KSBL, Santa
Barbara, CA, and WSBT, South Bend, IN.

Differential Corrections, Inc. (DCI),
Cupertino, CA, signed a public partner-
ship agrcement with the North Dakota

Department of Transportation to pro-
vide digial data services using Radio
Broadcast Data System (RBDS) tech-
nology. RBDS will allow the state 1o
improve the way it performs numerous
functions, including city surveying, bridge
and road maintenance, law enforcement
and vehicle tracking,

DG Systems, San Francisco, and
Hughes Network Systems, Washing-
ton, DC, agreed 1o a partership. The
companics will combine core tech-
nologics to create a solution that inte-
grates satellite and terrestrial commu-
nications.

Also, DG Systems added a 4,000th
radio station, WIFNX-FM, Whitesburg,
KY, to the company’s nationwide digi-
tal newwork. Through the newwork, the
company clectronically distributes ra-
dio spots and new music singles, such
as recent releases from Garth Brooks,
Reba Mekntire and The Beatles An-
thology.

Media Capital Associates, Scottsdale,
A7, was recently formed. The privately
financed leasing company was created
to mect the demand for more custom-
ized leasing programs.

The Eimac division of Communica-
tions and Power Industries (CPI), San
Carlos, CA, signed an agreement with
Richardson Electronies Lid. for distri-
bution of Eimac power-tube rebuilding
services.

PEOPLE _

John Patton was named cxecutive
vice president at Modulation Sciences
Inc., Somerset, NJ.

David Beesley will hcad the Advanced
Mecdia Products Division at THHB, l,()n‘-

don, UK. )

10 Stereo In -
1 Stereo Out

1-800-645-1061

P.O. Box 1342 Bellingham, WA 98227
FAX (206) 676-4822

Instant or overlap switching
Front panel accessible level controls

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

Conex Electro-Systems, IncJ
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Audio Switcher

llluminated and legendable control buttons

Options include: RS-232 interface, remote




New Products:

Compact disc recording system
SuperScope
«1 Marantz Professional CDR620: a compact disc
recorder that incorporates 1-bit A/ 10 D/A convert-
ers, a sample rate converter, digital audio delay and
automatic track incrementing and indexing from CD,
DAT. DCC and MD; the user-friendly CDR620 can be
used as a stand-alone recorder or integrated into a
studio’s digital audio workstation system through use
of the buili-in SCSI-IT interface; the SCSIHHI interlace
allows recording of data in a variety of formats, includ-
ing CD-ROM (XA). Photo-CD, CD-l, Video-CD and
CD-DA; the CDR620 includes a number of user-
programmable settings for maximum flexibility, such
as digital fade-in/fade-out with adjustable time, auto
track increment level, audio delay. calibrated input
sensitivity and mute tme.

Circle (152) on Action Card

Codec
AETA
# Scoop Reporter: a codec capable of sending and receiving 7.5kHz quality audio over
a single analog telephone line; an exceptionally low delay makes the codec ideal for f
live broadcast situations; fcatures include a buili-in microphone amplifier and -
an input mixer for Mic 1, Mic 2 and AUX that can operate from AC or for
up to two hours from built-in batteries; the Scoop Reporter uses the
latest digital signal-processing technology 1o achieve a beuer than
10:1 compression ratio with a delay of 30ms:; the DSP device is
capable of 6O million maihematical operatons per second and uses
a complex algorithm that modcls the way the human vocal cords
resanate ta lorm speech; the codec communicates a simplified data
string at 24kb ‘s or 26kb/s using its built-in V.34 modem.

Circle (150) on Action Card

Bargraph meters
Audio Technologies Inc. (ATI)
ranRaYE Sores . « BGD200 and BGD400: dual and quad bargraph meters
. S ' ¥ that can display up to 12 critical audio lines in a single rack
1 space; remote shared power allows the 3-color VU or PPM
meters 10 be mounted directly under video monitors without
the possibility of magnetic interference; available in 2-
channel horizontal and 4-channel vertical configurations
with either VU or PPM ballistics; the intense, multiple-color,
10-segment displays are visible even in bright sunlight; VU
modecls display a signal range of -20dB to +3dB around OVU;
PPM models cover -15dB 1o +12dB; zero reference levels for
both models are selectable 1o -10dBu, +4dBu or +8dBu with
front-panel trimmers for fine adjustment: balanced, high-
impedance inputs can bridge even -10dBu semi-pro unbal-
anced lines without loading.
Circle (153) on Action Card

Universal digital audio format converter

Otari

» UFC-24: a universal digital audio format converter that can convert up to 24 channels of audio at one time and

simultancously output up to live different formats: the UFC-24 comes standard with the capability to convert 24

channels of ADAT/RADAR, TDIF-1, P or SDIF-2 with AES/LBU as an option; the UFC-24 can be linked, allowing

digital audio to be ransferred from any one source format to various machines, such as DTR-900s, 3324/48s and

multiple ADATS and DA-88s; a single UFC-24 can output 96 channels of digital audio across four different formats:

with the AES/EBU option, the UFC-24 cam output 120 channels of digital audio across five different formats.
Circle (154) on Action Card
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New Products:

Modular digital multitrack = @
Fostex @A A R R - - —_

B CX-8: a modular digital multitrack that com- p000opo0 ElEIEE -

bines full ADAT-compatibility with improved

tape transport performance, an enhanced user interface, and balanced +4dBu outputs; the CN-8 provides cight tracks
of digital recording on S-VIS wape; it will function with anv other ADAT-compatible recorder as master or slave unit
in expanded systems for up 10 128 wracks of total recording capacity; a new die-cast tape transport is incorporated
with fast wind times; an ergonomically designed front panel allows easy aceess 10 44 function buttons while the large
muliimode fluorescent display provides at-a-glance information on track levels, tape position and recorder status.

Circle (155) on Action Card

Mic and line pre-amps

Studer Digital recording
¥ D19 series: a range of mic and line pre-amps; the D19 MicAD feawres console
a high-quality 8-channel mic pre-amplifier systetn with 20-bit digital Yamaha an . .
output, designed to complement digiial audio workstations, multichannel 4 QZR: a digital recording “’,"S"l""f“‘
digital recorders, modular digital multitracks and digital mixing and distri- tunng a'r('lnlccturc lha“ consists of 24
bution systems; the stand-alone, 2U-high 1 9-inch rack-mount unit contains analog inputs and 16 ("3“2‘1 tape re-
cight independent audio channels with separate XLR inputs for mic and line urns for a toal ol 40 inputs, cight
connections; digital outputs feature four AES/EBU connectors: a multi- - digital bus outputs, eight digital direct
channel output in outputs and qg!n aux scx}ds; kev fea-
ADAT optical, tures include digital 170 using four card
= . SPDIForTDIF slots for Alesis ADAT, Tascam DA-88,
él : - is optiona. RDAT, professional AES/EBU and
F = Circle (156) on Yarnaha recording formats; analog con-
L . Action Card nection to a multitrack is possible by
o TTAETHN S Y TN, C C ). installing an analog card.

Circle (157) on Action Card

Pull Listeners with the Finest Audio
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The System 1000 Modular Audio Package he System 1000 delivers the absolute finest perfor-
* Mono and Stereo Line Level Power DA™s mance! All line levet and mic-pre DAs use Power DA™
* Single and Dual Mic-Pre Power DA™s topology for a signal that won’t quit. Daughterboards pro-
e Numerous Other Audio Modules vide remote gain, remote mode control, test signals, voice
* Remotely Controlled Daughterboards overs, reverse IFB, a mono mix, and more. With 10 addi-
® Mono & Stereo Card Edge Metering tional modules, from a 4x4 mixing router to a 10 channel
* Redundant Power Supplies loss of audio alarm., the System 1000) was designed to handle
¢ New - Instant Installation your specific needs. Like NPR and SMN, do wonders for

your sound by investing in the finest. Call Rory Rall today.

BENCHMARK MEDIA SYSTEMS, INC.
e MEDEIRE of excellence’ Phone 800-262-4675, FAX 315-437-8119

Circle (47) on Action Card
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On-air software
Dalet
4 On Air Navigator: a software application that
offers both live assist and full music walk-away
automation; the systemn loads a program log as it
has been scheduded: the log can contain different
wpes of events, such as music titles, commercial
breaks, external commands, text files for news or
weather forecasts; the operator can modify this list
at any time by dragging aud dropping titles from
the database window into the Navigator; scripts,
titles and commands are all displayved on a single
screen: in manual mode. the tides are loaded
alternately (o two separate stereo outputs so the 1]
can perform crossfades with the mixing console; at
any time, the operator can switch into automatic
broadcasting mode or manual mode by dicking
on a button.

Circle (158) on Action Card

Mixer
Mackie
¢ MicroSeries 1202VLZ: a mixer lor studio or remote recording sessions or utility applications that features several new
options; mid-EQ on all channels provides full 3-band cqualization: mute/Zalt 3-4 switching on all channcls allows the user 10
disconnect signals from the main mix (mute) by diverting them o a separate stereo owput (alt 3/4); other features include GOdB
ol gain on channels 1-4 via the XLR mic input, *virtnal pad” via channels 1-4 line inputs. lo-aan (1PL) filter on channels 1-4
that is identical o the one on the 8-bus and SR series, and control room/phone source switching with level conurol that allows
the user w0 route signals for monitoring via headphones, speakers and meters (selection can also be routed back 0 the main
mix); other features include PFL solo switches, balanted 1O, effects-to-monitor and XLR main outs.

Circle (159) on Action Card )

e SERVICES l gl » P
D.L. MARKLEY . R
& Associates, Inc.
CONSULTING ENGINEERS
2104 West Moss Ave. - R FOR SALE

Peoria, lllinois 61604
(309) 673-7511

FAX (309) 673-8128 e 3M Tana Dacarnmrcaace Ina
Member AFCCE - e A N A 4 A 4 YA 4 4 4 [ I X A 4 J

* SONY

JOHN H. BATTISON P.E. : 3’&5,_‘. ( 800) 82 7'3462

CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV
Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD “1

Londonwville, OH 44842 CLASS' Fl E D

* AMPEX ORDERS TAKEN TILL 7PM EST

i HELP WANTED

NH CHIEF ENGINEER: Full time opening. 5 years

d3dISSV 1O

ekt ADVE RT'S' NG experience. 5K AM directional, DA-2, Class B FM.
Must know digital storage, computers, telephone,
RA]'ES RF, ail forms of broadcast engineering, design and
construction. Send resume to Ray Garon, VPGM,
_ WZID/WIEA, Saga Communications, 500 Commer-
CHAN & ASSOCIATES Advertising rates in BE Radio Classi- cial St., Manchester, NH 03101 or Fax: 603-669-4641.
BUSINISS DIVELOMING * STRATHCN Maltibines Piiic RELATIONS fied Section are $45 per column inch, EEO. No phone calls.
. 2212 Hiritsar WAy per insertion. There is a one inch mini-
Cukis J. Chan Futiexron. CA 92633 mum. “ . '
PRESIDENT Prione: (714) 447-4993 Great article!
Fax: (714) 578-0284 Ads may also be purchased By-The- .
Pacir: (714) 506-1357 Word for $1.75 per word, per insertion. Can we get copies

Initials and abbreviations count as full fﬂl’ our Clients and

words. Minimum charge is $30 per in-

HAMMIETT & EDISON, INC. ; 2y

CONSLLTING ENGINFFRS sertion. sales force.?

RADIO AND TEEEAISION Contact

DANE E. ERICKSEN. PE. Matt Tus!(en at 1-800-896-9939 For a [rec rcprints

Box 280068 or 1ax (?]3? 967']735, price quote, contact

San Francisco, CA 94128 to OdVemsel in BE Radio Chris Lotesto, toll-Itee at
707/996-5200  707/996-5280 Fax Classitieds. 800-458-0479 or 312-435-2359.
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THE AUDITRONICS 2500 SERIES
THE LAST SMALL CONSOLE YOU'LL EVER
HAVE TO BUY

Some people believe small means limited. At AUDITRONICS we believe small is a challenge. That's why we have
again defined a new standard of excellence by combining impeccable design, precision manufacturing, and value
pricing in a full featured, compact audio console. The 2500 Series is loaded with all of the "me too" features found in
the competition’s "wannabe world class" consoles. Plus the 2500 Series delivers much more, including:

¢ SOLID STATE SWITCHING of all signal paths

ACTIVELY BALANCED input, patch points, and
floating outputs
o DC CONTROL of all level functions

e Linear CONDUCTIVE PLASTIC 100mm faders

e Telephone CONFERENCING capability (P & G Standard)

e 20dB HEADROOM maintained throughout e Comprehensive A/B EXTERNAL LOGIC control
; ; o e External line selector with CUE AND

J CE:?)S&I‘ E%?g%%e wiring on MOTHERBOARD HEADPHONE ASSIGNMENT

And remember, AUDITRONICS is the company that still supports the first console it ever sold -- over 28 years ago.
So you no longer have to compromise with a "wannabe”. With the 2500 Series you get the real thing!

THE ONLY WORLD CLASS CONSOLE AVAILABLE AT "wannabe" PRICES.

UDITRON ICS 3750 Old Getwell Road, Memphis, TN 38118 (901) 362-1350 FAX (901) 365-8629
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We've taken all we know, all you've asked for,
and the very best of today's technology to
bring you our FINEST AUDIO CONSOLE

THe
A-6000's
open archi-
tecture frame
lets you change
module locations
with NO restrictions,
giving layout top priority
and allowing easy recon-
figuration as format needs
change. And while Wheatstone
is well known for superior tech-
nical performance, the A-6000
surpasses even our own previous
‘ consoles in virtually every measure-

ment category! The WHEATSTONE
A-6000 has the appearance, features and
power to satisfy the most demanding program
and production staff. Its engineering, perform-
ance and thoughtful design will help your personnel
achieve broadcasting excellence.

A-6000 BROADCAST CONSOLE

i bty S i e W\ \/heatstone Corporation



