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

BeBUIE DR

Fiest amd foremost, feil
them taat you cam g2t a
stadio-quality 16382
tonsobe for just *3199°,
#3197 wan't buy an edirz hard
disk fer that digital cart
Joefrat alator that keeps
30m3 sauth during rorring
Jrize. Heck. go whole heg and
“ecuest 3 superb 24-channel
Macki2 Besigns 8eBas
zomso € — they're just
Imee.

Second tell 'em tral
Mackie 8-Bus consoles
sre built fike tanks.

All threemodels featare solid
ateel dhassis, sealedrotary
sontrals  double-sided tru-
a0ie psted fiberglass circuit
s0ards and special inpact-
“esistzm design. Mary BeBus
sonsoles have been in
sontinaus, 24-houre-a-day,
aands-an use for yeers n
aigh-pressure production
acilitizz Some have actually
survvadon-air jocke fo-
prolcnged periods oftime.
Third, tell "em the
station's probably
alreadsy playing musik
resarded on an 8<Bus.
“hat's hew good our consoles
sound. "ens of headreon.
Low 7sige. And no caorztion.
I's no wander that the list of
placinury and gold attums
tracked and mixed or 8Bus
bozrds rows daily.

Sure. zrguing sound guality
sarely sways a GM, bat its
worth atry.

¥ necessary, cail your
broadcast supply horse
B3 & Barris-Allied come to
mird. co Mackie direct and
sequest aur 48-page 3eBus
ronsalie srochure. It bas a lot
more ercuments as ts wiy
sur coasoles are the se
valee sreund.

Finaly #all else fails
eons der begging.

Selected highlights of the Macide
Designs BeBus console. .

‘4 Stdio-grade mic preamps on
every channel Discrete circuftry
with conjugate- pait, large-
emitter-geometry transistors
contribute to specs ke ~129.6
dBm EIN., 0.0057 distortion and
10Hz- 300kHz bandwidth. Phantom
aower for condenser mics switchable
0 banks of 8 channels

2 Monitor section with separate
Control Room and Studio stereo level
controls, Select any combination of
LR mix. Mix-8, 2-Track or External
‘seds. Mono summing switch
‘cluded at no extra charge

3 Double headphone section lets you
create two difterent headphone feeds
with any combination of Monitor, Mix-
B A3 bor A58 4.

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

S Sux pre/post- switchable aux sends
per channet Four available at any one
ime.

6 Big-consote equalization: 12kHz Hi
shetving. 80Hz Lo shelving. swept Lo
Mid {45H2-3kHz) and true parametnc
Hi Mid EQ. Band center is sweepable

P EA TR o &4 & & o & » & & 0o »
e le e w -w ] 8

mmﬁﬁ’ﬁ-\i‘ #;ﬁﬁi{ﬁmﬁm HWiR e from S00Hz to VBkHz: bandwidth s
~} - - ~4- -3 variable from 12-octave to 3 octaves.
2 . ] s - -7 +15dB boosticut throughout PLUS an

8dB/octave Lo Cut fitter that cuts
mom rumble and mic thumps.

7 108mm faders with true.
Ingarithmic taper. Gain is smooth
throughout the fader’s travel insteat
of erratic and unpredictable like it is
with cheap D-taper faders

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

|

Toe 1¢o8 saows abeve is
partof a complete mixing
sysem. Sptissal metertindges
and stands ar avaslable for all
Sofus cansoles. “heres also a
met-hing 11-=ck-space
“SideCar for sutteard gear
Adda 24-chasnel expander to

9 Internal goadies such as towle-
seled. thru-ho-e-plated fibergla=s
circut beards. goid - plated
interconmedts. seated rotary corrol
ultra-high duty cycle switches and
exceptioally- 4gh RFI rejecton

Na shown: The messively over-
engineesed. thple-requiated 20(-

the Bryer 24=€ awd 328 vt 2-rack-space externa pover
mocals
supply.
~
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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- l
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

DIGIT™ Digital FM Exciter » Transmitters: DAé — DX Digital Solid State AM - Gates® Solid State AM - Q-uest“" Solid State FM - Platinum;T CD Digital
Solid State FM - HT CD Digital Single-Tube FM » Medium Wave Phasing Systems * FM Antennas * Analog and Digital Studio Systems

Circle (4) on Actlon Card

©1995 Harris Corp.



22 New developments in
transmission
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ON THE COVER : (Right) Ex-
perienced RF designers and
engineers continue to find
waysofimproving today’s AM
and FM transmission systems.
(Photo courtesy of Harrls Cor-
poration.)
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[ 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

1996 Orban and OPTIMOD are registered trademarks. 1625 Alvarado St., S8an Leandro, CA 94677 USA
e 1.610+351¢ «610:361:0500 AT
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e ow cozy it must have felt to be a baron of the passenger-train industry during its
EdltOﬂGI: glory days. The postwar boom and the growing mobility of 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 year.

When do you think these industry leaders began to 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 to
b d | anything. Still others ignored the growing threat and hoped it would go away, while some
O OOr + may not have noticed it at all until it was too late.

We can look to our own industry for a similar story of dispatching a well-entrenched
tradition — the decline of AM radio. Although it didn’t happen ovemight, and AM’s
captains did their utmost to hold off Aninstrong’s minions, ultimately the upstart FM
competition claimed the day.

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

There’s cable radio, which is reportedly about to
launch a second offensive with new rates, services

and hardware that solve some of its current down- RCS Onrdivia-
sides. There’s fixed DBS (or direct-to-home) ser- p
vice, which puts cable radio where no cable has Internet:

gone before. There are telcos, which may soon

offer similar services — or different ones that beradlo@mtertec.com

involve on-demand capabilities. Then there’s the o
“deathstar” — mobile DBS radio and its dozens of CompuSe’n &
national DAB channels on mobile, portable or 74672,3124
fixed receivers. It’s already gotten a flashing yellow -

light to proceed and could get a full green soon. FAXback:
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 turns the indusay 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-transmission block. and there’s even more well-established competition in
that market than there is on the audio side (i.e., wired telco, cellular, PCS, DBS/LEOsats,
microwave/ paging and specialized mobile radio). Plus, most of these competitors offer
intrinsic bidirectional and addressable capabilities — desirable features to most data
customers that broadcasters cannot easily 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 transportation business. Broadcasters should learn from this model, and position
themselves as puneyors of 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.

ey

PS. BE Radio is committed to keeping you 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 your
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- 0 High level display and control of AES/EBU status

based APWIN audio testing software for the bits
System One and System Two audio analyzers 0 Multiple instrument control panels per screen
O APWIN may be purchased as an upgrade for use ~ page

with all existing System One hardware 5 screen pages of settings and graphs store with

O APWIN is standard with System Two hardware ~eachtest
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
APWIN for Microsoft WINSS available at WINGS View multiple readouts and bargraphs simul-
release time taneously with control panels
O Standardized Windows interface for ease of use
Copy and paste to Windows word processors and

spreadsheets

; I‘I'II P.0. Box 2209
A L'd' Beaverton, OR 97075-3070
pnecmon FRX. o S 0s

The recognized standard in Audio Testing

INTERNATIONAL DISTRIBUTORS: Australla: IRT Elactromics Ply. Lid., Tel: 2439 3744 Austria: ELSINCO GmbH, Tel: (1) 815 04 00 Belgium: Trans European Music NV, Tel. 2 466 5010 Brazil: INTERWAVE LTDA., Tet: (21) 325~
9221 Bulgaria: ELSINCO, h.e. Strelbishte, Tet: (2) 58 61 31 Canada: GERRAUDIO Distribution, Tal: {416) 696-2779 China, Hong Kong: A C E (Intl) Co. Ltd., Tel 2424-0387 Croatla: AVC Audio Video Consulting, Tet: (41) 624,
622 Czech Republic: ELSINCO Praha spol 5.1.0., Tel: {2) 49 66 89 Denmark: npn Elektronik aps, Tel: 86 57 15 11 Finland: Genelec OY, Tet: 77 13311 France: ETS Mesureur, Tel: (1) 45 83 66 41 Germany: RTW GmbH, Tel: 221
70913-0 Greece: KEM Electronics Lid., Tet: 01-6478514/5 Hungary: ELSINCO KFT, Tet: (1) 269 18 50 India: HINDITRON Services PVT, Tel: 22 836-4560 lgrael: Dan-El Technotogies, LTd., Tel: 3-6478770 Raly: Link Engineering
8.1, Tel: 0521/648723 Japan: TOYO Corporation, Tel: 3 (5688) 6800 Korea: BAP International Co., Ltd., Tel: 2 546-1457; B&P (Kumi Office}, Tel: 0546 53-7347/8 Maiaysia: Test Measurement & Engineering San Bhd., Tel: 3 734
1017 Netheriands: Heynen b.v., Tet: 08851-96300 New Zealand: Auco & Video Wholesalers, Tel 7 847-3414 Norway: Lydconsutt, Tel: (47) 66-988333 Poland: ELSINCO Poiska sp. Z 0. o., Tel: (22) 39 69 79 Portugal: Acutron
Electroacustica LDA, Tel: 1 3414087 /9420862 Singapore: TME Systems Ple Lid., Tel: 747-7234 Stovakia: ELSINCO Bratislava spol. $.1.0., Tei: (7) 784 165 South Atrica: SOUNDFUSION Broadcast. Tel: 11 477-1315 Spain: Teico
Etactronics, S.A , Tel: 1 5317101 Sweden: TTS Tal & Ton Studioteknik AB, Tel: 31-803 620 Switzerland: Dr. W.A. Gunther AG, Tet: 1 910 41 41 Taiwan R.0.C.: Cha Wet Electnc Trading Co_, Tel: 2:5612211 Thailand: Massworld
Company Ltd.. Tel: 662-294-4930 United Kingdom: Thuriby Thandar Instruments, Lid., Tet: (1480) 412451 W ws is a tra k of Micr ration
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Contract Engineering:

The
engineering
professional

By Wiliam Fawcett

William Fawcett is president of
Mountain Valiey Broadcast Ser-
vice, a contract engineering
firm in Harrisonburg, VAR B

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 litde 0 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
1o 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-
tation (i.e, “success”) depends on
how you handle the confidentiality
issue.

When a client goes on a fishing
expedition (o squeeze vou for such
information about a competitor, a
good first response is to say “Oh, |
don’t know” or “I'lard to say,” with
a blank look on your face. Your
body language will usually throw
the client off, and hopefully, the
topic will turn elsewhere. Outright
lying doesn't work well for many
folks, and a stem rebuke might
make things uncomfortable. If the
client knows better than to believe
vour “I don’t know,” and therefore
persists, then a matter-of-fact, “Well,
1 don’t tell WXYZ about vour 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 10
divulge information to the extent that it is
indeed 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
vour 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 two fierce competitors,
being up front with both of them could save
a lot of trouble down the road. You might
even want to avoid such problems entirely by
looking elsewhere for business when vou
already have one of these competing stations
as a client.

6« BE RADIO, January/February 1996

The worsi-case scenario occurs when you
are privy to confidental information from
one client that might drastically impact an-
other one of vour client’s plans. Ethically, vou
must mentally divide the two clients’ projects.
Nobody said this was going to be easy.

Purchasing

If you are 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 vou a better buver,
but it will also open your eves (o the ethical
issues at stake. Volumes have been written
on purchasing ethics. The following are just
a few highlights:

1. Don’t buy from “friends” because they are
friendly. Buy for price and service. Many
contract engineers may count broadcast ven-
dors as “friends” and speak (0 them fre-
quently. But to deviate from eflective pur-
chasing techniques for the sake of such
“friendship” not only affects the client’s bot-
tom line, it is also a setup 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
vour 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 effor.

3. Everyone 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 two clients over
used equipment or perhaps a tower lease.
Strive to ensure that both parties get a good
deal, 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 vour
doctor/attorney thinks of another doctor's,
attorney’s performance, vour doctor/attor-
ney won’t badmouth the other.

For example, if’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 Engineer. Best
response: “Yeah, I know him, and he seems
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 station's budget than the



The complete list
of reasons to should. -
integrate your station

¢ Integrated for peak
efficiency, each area of
g o " your station operates
better than ever before.
Wlth advanced dl g ltal “Talent, managers, produc-
ers and engineers all enjoy

SOftware ﬁom instant communications.

» Complete on-air audio and
information control with
Maestro™.

» Comprehensive digital
multitrack recording, edit-
ing, and mixing environ-
ment with StudioFrame™.

¢ Instant access to news as it
breaks with Newsroom™.

¢ An end to cart-clutter with
touchscreen control of
sound FX, music beds and
more with Cartrack™.

v - » System flexibility. Choose
- COST one or two components, or
a complete system, and
expand any time.

¢ Prompt, personal service,
day and night.

‘ e Reliable performance.
Computer Concepts is
proven in stations like
yours.

-

=1 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

engineer’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
Johinny Electron and you see the facility
going downhill. You have every right to be
upset, but at that point you have nothing
to gain by speaking out.

Nc 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 else’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 (o squat on a

More than

1000 users worldwide

that we are currently developing.”

Broadcasting Solutions

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

285 West Broadway,
Suite 605

New York, NY 10013
Phone: 1

“We have beer sc 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” satellite network
Kerry Fink

 Elegant Architecture

Dalet Digital Media Systems

(212) 226 2494
Fax: 1 (800) 257 1223

Windows ™ Multitasking
Standard PC Networks
Central Storage
Unlimited Storage & Users
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dirt floor full of mouse droppings, in a
shack that was either ice cold or oven
hot, his rcal concern was for the rapid
deterioration of the equipment in such
an environment. As Kenny Rogers says,
“You got to know when o walk away..”

Accountability

You probably have the keys (o your
clients’ facilities. You certainly have ac-
cess (o remote sites. And undoubitedly,
no one else at any of your stations knows
what all that stull'is. It's easy 10 “borrow”
a part or a spool of wirc, but make sure
that there is a formal accounting for all
such transactions.

More important, vour 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 engineers will knock a half-hour
off of their bills here and there for time
spent chatting with the receptionist.

Character counts in
other prolessions
besides politics.

Perhaps a better solution is o avoid the
chat in the first place. It makes a betier
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 (0 do.

Get a life

One of broadcasting's great mentors
was the late entrepreneur/engineer/at-
torney John Mullaney. 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-
neering. Furthermore, you have a better
chance of being weated by vour clients
like a real person if you act like a real
person. Maintaining a balance beiween
work, family and community will permit
you to better serve your client when you
arc on the job.

Short-term business gains can be
made 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 fecl good about working with you.
Character counts in other professions
besides politics. As you begin a new
year, these are some issues (o consider
and to emplace, if vou aspire to be a true
professional. ()
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Digital Couriers Way.

Say Goodbye To Courters And Dubs.

This is supposed to be the digital age. So
why are you still waiting around for couriers,
analog dubs or satellite feeds?

Join the Digital Courier International network.
It's a fast, digital solution for audio delivery.

With 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

Di iiral Courier

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
we'l even pay for the lines. All this for a one-
time installation fee of only $250.
So stop messing around with analog dubs.
Join Digital Courier International today.
Call Toll-Free 1-800-488-2021
~ for more information.
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Managing Technology:

Managing
multiple
stations

By Chip Morgan

ere’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 studios
and the offices. (If you think this sounds far-
fetched, just wait. It 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 10 handle two. The
owners want to usc this facility because it looks
the best and has the most expansion room.
Unfortunately, it has the worst wiring and the
worst linc-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 o be built. (If the math
scems wrong, read on.)

The plan

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

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:  counmy, oldies,
Spanish and urban. The country
format will run on the biggest FM.
Oldies will run on the non-direc-
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 to 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 transmit-
ter. The three Spanish stations will each run
separate local moming and aftermoon 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-ime 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 common 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 exira 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 staf. (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-time 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 facilities pretty well. The amount of
work that this consolidated operation will
require has made it economically advanta-
geous for the licensee to hire its own engineer
again.

After a somewhat terrifving period of de-
bugging, the computer-based programming
system put together by your team works quite
rcliably,

On the air

You complete the installation 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 modem 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-
geney power generator. The engineer reminds
you that he originally had recommended
generators and UPSs at all of the sites, but
you cut them out of the budget. Some
things you have to lcam 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 P1)s
arc 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 to give you priority service. You
cven 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
briefed 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. Evervbody wants to know why there
isn't a generator. After you remind them that
the item was cut by a group dccision at the
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Is your most important
connection for successful
talk shows

Listeners and programmers agree.

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 hybrids 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 fime you experienced great phones?
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Circle (10) on Actlion Card




BDT-115
RF Data Link

for remote control

® Wireless link for Burk ARC-16
® No “P"channel required

® Eliminates telco line charges
® Bi-directional communication
® 20 miles line of sight

Think
of the
possibilities.

7 Beaver Brook Road e Littleton, MA 01460
(508) 486-0086 » Fax (508) 486-0081
L Toll Free 1-800-255-8090 * email: danrau@burk.com
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Managing Technology:

Managing multiple stations

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

New kinds of fires

With a growing cash flow and reduced expenses, the “sta-
tion” starts hiring talent. The lirst new moming jock hates the
way the mics sound. You explain that you've installed a great
mic and quality processing, and that your engineer has one of
the best ears in the business. (L nfortunately. he'’s deaf in the
other one.) Seriously, the jocks sound great on the air, but this

jock’s show is on the distant Class A FM. 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
(5mV/m daytime for AM and 3.16dBu contour for FM) for
some of the stations. You left enough equipment art the old
studios to stay legal under the main studio rules. Now the
owners want to dispose of the old properties. 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 vou'll have o
install a studio there using the old equipment.

When all of the new stations moved in, the engineer wisely
admitted thac he couldn't handle the office phones anymore.
Actually, he could have, but he would have needed more
help. So you bring in an outside vendor to handle the new
lines and phones. Now they'll also handle the phones for the
new sales office/studio.

Just then, another storm breaks and knocks five of the
stations off of the air. Your on-call generator people really
only had four generators (they told you they had 10). All of
your disaster plans work, but huge amounts of revenue go
down the drain because it takes several hours to get all of the
generators hooked up and running. The storm lasts two davs.
When i’s over, the sales manager, engineer and all of the PDs
are so worked up that you threaten to quit if the owners don’t
authorize generators at all transmitter sites now. They tell you
to call for bids.

The second year

A year has passed and the owners ask vou to put together a
capital budger. Now that emengency power has been handled,
the first item on your list is transmitter site remote control. It
takes the engineer two days just to drive to all of the transmitter
sites, and you want © minimize the travel time. Most of the
sites only use four channels on their existing remote-control
systems. You and the engineer are thinking about how to use
the others (o eliminate some trips to the sites.

Meanwhile, the production stafl can’t keep up with the
demand for spot production because the sales are growing
New digital delivery systems have been installed, and image
liners and promos are now being done in-house. You get
approval for two new production rooms. They need to be on-
line in 30 days. No problem. Nowadays, tha’s plenty of time.

Most of the initial staff training for the new equipment is
being handled by the system manufacturers or consuliants,
with subsequently hired staff being brought up to speed by
veteran operators and/or the engineer. This works pretty well
because the systems’ intuitive design doesn’t require much
formal training. Even though you pushed hard for a simple
system, it tins out that this element was far more important
than you thought it would be — and vou’re reminded of this
every time a new hire comes on board. Sometimes vou just get
lucky.

The owners call you to their office. They're thinking about
doing this all over again in another market. Would you like to
be in charge? o



The Legend
Continues.

The Old Standard. The New Features.

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

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

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

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

Call 1-800-25-SHURE.

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 con-
suttant on antennas and radia-
tion, owns John H. Battison and
Associates, a consulting engi-
neering companyinLoudonvile,
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 engineers. It's true
that solid-state 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.
Operation 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 generally
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 scem 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, there
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 area 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 tubes, such as
types 4-500 or 4-250 in their
finals and modulators. These “old”
tubes are still being made in the
United States, and they continue to do a good
job. 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 interock circuit is there to
give the filaments time to warm up, to finish
expanding and to shake a few clecrons 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 generally
has to give — and it’s often the tube.

These old thermal delays are getting expen-
sive and/or hard to 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 wbe. When capacitors
are hit by B+, their initial charge time is
somewhat 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 cases the strain on weak high-
voltage components.

l)cspite 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 to see a pretty glass tube with a
sagging cnvelope 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 wbe’s life when the thenmo-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 laver. This is where the clectron flow
starts in a mono-molecular layer.

The filament voltage (temperature) is then
reduced slowly while observing the tube’s
output. A point will be reached at which the
tubc’s output begins to ‘drop. The voltage
should be raised slighdy undl the original
output is regained. This voltage — the lowest
atwhich the tube will produce its rated output
— should be maintained during the wbe’s life.

Continued on page 41



FLEXIBILITY

Series 980 - the viable future of analog mixing console technology

== e ‘ The new Studer series 980 is now available - highly
’ flexible, reliable, and efficient:
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Broadcast versions, up to 96 inputs / 8 groups

/ 4 masters

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

Positioning of mono scurces 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/ilm
versions
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Highest
audio quality
Adaptable to any task
in radio broadcasting,
film and HDTV studios
Series 980

Flexibility at the professional level
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S I U D ER STUDER Professional Audio AG, Althardstrasse 30, CH-8105 Regensdorf-Zurich Switzerland,
Telephone +41 1870 7511, Telefax +41 1840 47 37

PROFESSIONAL AUDIO EQUIPMENT  Direct Subsidiaries: Austria: +43 1 866 54 Canada: +1 416 510 13 47
France: +33 14 514 47 86 Japan: +81 3346522 11
Germany: +49 31 39 340 Singapore: +65 481 56 88
H A Haman Intemational Company U.K.: +44 (0) 707 66 50 00 USA: +1 615 391 33 99



FCC Update:

Owners must
register
towers

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

he FCC has adopted a streamlined

procedure that will require tower own-

ers to register antennas that need FAA
clearance and special painting and lighting
because of aviation safetv concemns. In addi-
tion, the painting and lighting requirements
in Part 17 have been revised 10 conform to
the specifications in two FA