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Auditronics NuStkr

Need more board for the buck?

:ader-for-fader, the best
boards money can buy. And

they're priced lower than any
others in their class. The new
Auditronics COMET gives the
analog purist in you freedom to
build one to fit your studio
needs. The Auditronics NuStkr
is a digital enthusiast’s dream
come true. Completely digital,
of course, modular too, but
with the familiar feel of an
analog board.

Need Solutions?
www.bdcast.com

Auditronics COMET Features:

* Choice of VCA or
Thru-The-Fader Level Control

* 5 Stereo Buses, Stereo Cue
& 4 Mono Buses

* Gold-plated Switch Contacts

* Differential Busing

* All Hot Pluggable Modules

To order a custom analog
COMET or digital NuStkr
console for less bucks,

GALL TODAY! 801-362-1350

See us at NAB Booth #306
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Auditronics NuStkr Features:

* All Hot Pluggable Modules

* Totally Modular / Upgradeable

* Internal Digital Signal Processing
Sample Rate Selectable: 32kHz,
44.1kHz, or 48kHz

* 4 Stereo Program Buses:
PGM, AUD, UTL1, UTL2, &
Stereo Cue

* Look, Feel, and Operation of
Traditional Consoles

Solutions for
Tomorrow’s Radio



Delwery System

" Just Got Better
.- More,_PowerfuI Less Cost!
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lera_ry & Playlist Modification Module | Tracker 2000 Module
EZ-LIB - EZ-TRKR e
Great For PD's_MD's. Traffic... The Easlest & Most Powerful Vaice Tracker Available
_Multiple Cart Walls Module Recarding & AutoRecording Machine Module
—<__ EZ-ARRAY EZ-REC -
Unlimited Instant Access-Customize Each User Up to 4 Avalladie Per workstation
Automated or Live Assist Player Module Graphic V/aveform Cut & Paste Assembly Editor Module
EZ-PLAY EZ-EDI -
Up to 4 Available Per Workstation Fast Non-Cestructive Editor
MasterLog Live Assist Player Module Script Display Aodule
EZ-MLOG _ EZ-SCRIPT
Second Generation Interface for Advanced Users Prompting Displav With Embedded Audio
Quad Player Module Wire Capture & =diting
o __EZ-QPLAY NewsDAD32 —
Multi-Deck Cart Player Complete News System
Enhanced Quad Player Module Comprehensive Multicyannel Editor

"EZ-4PLAY _ : STRATA
“Multi-Deck Player With Scheduling rmbedded DAD Aoplication

<

The DAD;x,32 Digital Audio is as easy as pick ng yo.r
Delivery System already favorite tunes. New EZ
has a widely established Modules permit selecticn
and enviable reputat on of only the featu-es ard
as the most versatile functionality

and reliable required for
system on the optimization of any
market. Now Workstation, typicaty
configuring at a significant 4

a DAD System cost savings.
LAN or WAN - LIVE ASSIST or AUTOMATED
MAJOR or SMALL MARKET
DADpro32 DELIVERS WHAT OTHERS ONLY PRCMISE
Applicable Play and Record DSP boards will need
to be added Jepending on module selected
The full DADg32 system is recommended for
operationally intensive facilities. For more informaticn
on EZ Modules and other DAD products, contact

your n2arest ENCO dealer, or call | i
ENCO |
O SYSTEMS, INC. ‘ﬁw
24555 Hallwood Court, Farmington Hills, Ml 48335 USA

Tel: 800-362-6797 or 248-476-5711
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Fax: 248-476-5712 ¢ www.enco.com
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w hen you compare the all-digital Omnia.fm from Cutting
Edge to other audio processors, is It apples to apples? Not
quite. Unlike other audio processors, the Omnia is designed
for today-and easlly upgradable so you're always on top

of the technology you'll need tomorrow.

Only the Omnia offers:

B A 48kHz sampling rate. The outdated 32kHz digital
processors have a Nyquist rate that's too low for clean
dynamics processing, resulting in aliasing distortion. But
the Omnia solves this problem by comblning 48kHz opera
tion with 192kHz virtual-upsampling and an anti-aliasing
final limiter.

B A digital stereo generator with a built-in composite
clipper and low-pass filter for subcarrier protection and
added loudness. Plus, the Omnla interfaces with D/CET™
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the world’s first digltal composite interface, for even more
loudness and transparency.

I Programs and presets
stored on a PC Card for
convenient storage, sharing
and future upgrades.

Put it all together and there's just no comparison. Only the
Omnla delivers crisp, clean highs. Tight, thundering bass
that really rocks. Digital precision that’s as smooth and fluid
as analog. Awesome loudness, with rock-solid peak control
and positively no grunge.

Then compare the Omnia’s 60-day, risk-free, money-back
guarantee* and a price that’s below the other processors.
So is It apples to apples? No way.

Omnia. The promise of digital...delivered!

t,

CUTTINGEDGE

2101 SUPERIOR AVENUE CLEVELAND, Ol 44114 TEL: + | (216) 241-3343

8 Audlo Broadcast Group 3 C
0 Bradlcy Broadcast Sales 731 erl
0 Broadcast Supply Worldwide 7012 2
§ Crouse-Kimzey Company
8 Radio Communications Unlimited
y Road, North Unit #10  Scarborough
L. S,
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#Caveco 1121 8
2 Markcting Marc Vallée
¥ All Electric
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149
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Tel: + 0¢
) 2-7¢ ax: + 7
1 Street West Tacoma, WA 98466  Tel: + | (800) 4
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FAX: + 1 (216) 241-4103 E-MAIL: INFO@NOGRUNGE.COM WWW.NOGRUNGE.COM

< +1(616) 452-1652 e-mall: support@abg.com
8 e-matl; Info@bradleybroadcast.com
(800) 231-7055 e-mail o
+1 (9 ail: sales@proaudio.com
33 Tel/Fay 743
+ X all.
Tel: +1 27 8 L
5 ax: + | 3-5 all
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»@caveco.com
il: lee. com
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*Contact your dealer for detalls on this demo program. Demo requests must be accompanted by a purchase order so our dealers know you're really serious about some serious sound

Circle (5) on Free Info Card



Edit

A deadline that can’t be postponed

t's become almost expected in business today that the
dates initially set for a project’s completion or prod-
uct’s availability will not hold true. In fact, we're
pleasantly surprised when something occurs on sched-
ule, and the parties responsible for this feat

hardware and software. (You should already be perform-
ing this phase.) Next, analyze the inventory for what
needs to be brought into compliance, and finally, execute
the updates. (Some recommend a fourth step: prayer.)

are typically portrayed as heroes.

Unfortunately, we are all facing a project
with a finish date that cannot be postponed:
managing the vaunted “Millenium Bug,” less
sensationally known as Y2K. Notwithstanding the hype,
everyone involved in the technical management of a radio
facility today should have this on their high-priority project
list. By about this time next year, a
Y2K plan must have been formu-
lated and in the process of execu-
tion (or already completed)
throughout your operation. No
amount of pleading for extra time
or well-crafted excuses will allow
this deadline to be extended, so
use you time wisely. In the mean-
time, don't expect someone to
ride in with a silver bullet. Some
software vendors will provide help,
but you're basically on your own.

The massively intertwined nature of today’s computing
systems greatly complicate the Y2K solution. To indeli-
cately update John Donne, “No platform is an island.” A
particular PC in your shop may be Y2K-ready, but if it
makes a one-time network connection to a problematic
component living elsewhere, your whole system could
go down. The best you can do is be exhaustive about Y2K
compliance throughout your system, and hope everyone
else does the same.

The uncenainty exists at a number of levels. For
example, fully 20% of the computers on sale today are
estimated to still have Y2K problems in their BIOS. Other
difficulties live at the OS level. Most applications that
don't involve time-based functions can be made Y2K-
ready by a fully compliant OS. But the schedule-based
applications so common in radio require specific compli-
ance-updating themselves, as well. There are also ar-
chived files that will have to be corrected upon opening
or conversion by a Y2K-compliant application. Finally,
there are the data interfaces to other sources that may
require updates.

The recommended Y2K compliance process therefore
starts with an inventory of your computer resources,
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I've been on a calendar, but
never on time.

Also set any com-
pliant software to
use a four-digit date
structure for any
files written from
this point forward. Like EAS, this is a conversion task that
none are absolved from, and that engineering must drive.
(See next issue for an article on Y2K'’s effect on EAS.)

Keep in mind that January 1, 2000 is a Saturday, so some
problems may occur on a holiday weekend, and others
may not be evident until the following week. Also note
that 2000 is a leap year, but that most years ending in 00
are not, even though they all fit the quadrennial pattern.
Remember that the 00 years are used as the smallest-
resolution corrector in the Gregorian calendar, account-
ing for the remainder left over after leap years try to
compensate for the inexact diurnal length of the solar
year. So only every fourth century takes a leap year in its
final year, and thus 2000 is a leap year, while the years
1700, 1800 and 1900 were not. (Those familiar with drop-
frame SMPTE timecode will recognize a similarity in its
structure, as it attempts to resolve non-integer rates with
fixed-length units.)

If Y2K conversion depresses you, keep in mind that it
could be worse. Most U.S. radio stations don't have to
worry much about the coincidental introduction of the
new European currency unit, the Euro. If you're in
finance or international trade, however, you'll have to
deal with the Y2K and the Euro conversions simulta-
neously. Nice to see that Murphy still lives. !

ey

Skip Pizzi, editor-in-chief

See Skip at:
*NAB Radio Show, October 14-17
Skip will chair and present in the “Digital Facil-
ities Workshop” (October 15, 8am - 5pm), and
will also chair the “Future Trends — 21st Century
Radio” session, (October 17, 10:30-11:45 am).

— Marilyn Monroe
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For the sake of digital

was talking with a colleague the other day about his

recent purchase of a new computer — preloaded with

Windows98. Hold on, this is not another “Evil Gates
Empire” story. Anyway, my friend told me that the
computer and new peripherals were all plug-and-play
and that (theoretically) the installation of them should
have been easy. Obviously it was not or 1 wouldn’t be
telling you about it.

He has been struggling with the system for two weeks
now. This has included four attempts to start from scratch
(the power of format c: /s) on the entire installation
process, yet he continues to get conflicts with IRQ
settings and drivers between
printers, sound cards and DVD
drives. He has followed all the
instructions and suggestions of
customer support. We shake our
heads at the idea that had he
started six months ago, he would
have purchased a mature Win95
system with, more than likely,
fewer problems. On the other
end, had he waited an additional
six months, he could have pur-
chased a Win98 system with most
if not all of these bugs worked out.

Isn’t technology supposed to work for us and not
against us?

Don't get me wrong. I like the Windows operating
system. 1 held off going to Win95 until it was out of the
danger zone. 1 will do the same for Win98.

At the same time | keep reading and hearing about new
technological breakthroughs developing in the lab and
will be available to consumers in a few years. It seems that
most of these advances include the word digital in them.
Why do I need them? What's wrong with what I already
have? The answer usually includes a quip about how
much time it will save or a description of how it is
technically superior.

The time factor is a valid concern. But when will I realize
this time advantage? For my friend, he has lost consider-
able time because he upgraded. The other argument for
technical advancement also has a price. I can pay 10 times
as much for a nanosecond of speed or .001dB of
improvement. Now that’s a real bargain.

This is hardly to say that we should abandon all work
on furthering our technology. Innovation and develop-
ment have brought us to where we are today. Without the
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same dreaming and planning we wouldn't have radio. My
concern is technology for the sake of technology. In some
cases this becomes digital for the sake of digital.

Any technological change should be urged by a need.
I'm sure you've had to deal with some non-technical
person, perhaps a general manager or program director,
who is convinced that the station needs the latest device
just because it’s digital and therefore better.

The early digital audio editors were touted as the only
path to great production. It turned out that they cost more
and were slower than the analog equipment they were
designed to replace. They were in their infancy. There
was no real reason to switch to the new technology.
“Being digital” was not reason enough. In time, technol-
ogy caught up and broke the barrier.

Make the change because you really need to, not because
someone told you that you should. My friend made the
change to a new computer system because he needed to.
Unfortunately, he was caught between technologies.

There is concern that the US is not leading the way on
the DAB frontier. 1 say, “no problem.” Let’s allow Eureka
and DTV to learn their lessons, and then we can benefit
from their experience. There is really nothing technically
wrong with radio today. AM stations do well in ratings, so
it can’t be that terrible. Current DAB solutions would only
meet and not exceed FM.

Let’s let the labs do their dreaming and planning. We’'ll
implement it when it makes sense, not when we're told
that we should. -

L. Sed...

Chriss Scherer, editor

See Chriss at:
+*NAB Radio Show, October 14-17
Chriss will participate in the “Digital Facilities
Workshop” (October 15, 8am - Spm) with a
presentation on Computer-based audio opera-
tions: Production & delivery, 9am.

E-mail: beradio@intertec.com
FAXback: 913/967-1905



Rich, vibrant sound
Symetrix 628 voice processor

If sound were color, wouldn't it be great if
it were rich and vibrant like the colors of a
tropical bird straight from paradise. With
the Symetrix 628 Voice Processor, vocalists
and voice talent can achieve such brilliant

resonant sound

Over a decade ago, Symetrix introduced
the voice processor that became a standard
to the audio industry. Now with the 628
Digital Voice Processor, Symetrix goes

further. By combining proven digital signal

processing and an easy to use analog-like
interface with factory and user program-
mable presets, Symetrix has created one of
the most versatile yet reliable pieces of

processing equipment on the market today.

Voices are as different as the colors of the
feather. So each voice needs a unique
palette of functions to make it sound its
best. With i1s powerful processing,
programmable presets and digital output,

the Symetrix 628 is the complete palette

1-800-622-0022 = www.harris.com/communications
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Multiple transmitter tacilities can live
and work together and save some costs.

[ TN Engineering

Maintaining the multi-transmitter site

By Kirk Harnack

ith more than 12,000 AM and FM radio stations
licensed in the US, an increasing number are
sharing tower space and transmitter housing.
Placing high-power transmitters in close proximity raises
a number of installation and ongoing maintenance issues.
Multi-transmitter sites are the result of sharing precious
vertical real estate. Generally, transmission facilities at these
sites can be categorized into one of two broad scenarios.
¢ Two or more facilities
operated by one licensee.
Most often this is a shared
AM/FM site where the trans-
mitters share a building,
incoming power mains, and
a common RF and' light-
ning ground.
¢ Two or more facili-
lies operated by different
licensees. Often, but not
always, the transmission
facilities are in separate
buildings with individual
power mains, grounding
schemes, and environ-
mental controls. It's com-
mon that the only shared
items are the tower and
the entrance road.
Both scenarios share sev-
eral installation and main-
tenance concerns.

Intermodulation

Foremost among con-
cerns where more than
one transmitter exists is establishing and maintaining
adequate isolation between the transmission systems.
The slightest ingress of one station’s signal into
another station’s transmitter can cause illegal levels of
intermodulation

Such signal ingress normally occurs in either the final
amplifier — back-fed from the antenna — or the low-level
input stage of a transmission system. Interference can
occur between or among transmitters within the same
service (FM to FM for example), between services (TV to
FM) or other, more insidious combinations. One of the
most common opportunities for intermodutation products
to occur is the shared AM/FM site. A strong AM RF field in
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the transmitter building can impose on the FM station’s
exciter through the wideband, composite input and cause
modulation of the FM carrier at the AM carrier’s rate.

For example, a shared site hosts a 1kW AM daytime
station at 1000kHz and a 6kW FM station at 95.3MHz. The
AM station’s RF may be quite strong in the transmitter
building due to its proximity to the shared tower. A strong
1000kHz AM signal is induced upon the coaxial cable
leading to the FM station’s exciter input and, despite
some internal low-pass filtering in the exciter, it is
modulated not only with the desired FM composite
audio, but also with the AM station’s 1000kt z carrier.
The result will be additional FM carriers at 94.3 and
96.3MHz (plus and minus 1000klz from the FM
carrier). These additional resultant carriers are nor-
mally considerably lower in magnitude than the de-
sired carrier, but can easily exceed the FCC’s specifi-
cation for spurious and harmonic emissions.

Resolving a problem such as the example above begins
with reviewing the facility’s grounding system and im-
proving or augmenting it as necessary. A proper, effective
grounding system is easy to recognize — and so is the
lack of one. Heavy copper strap from each device back
to a common grounding point is the first essential
element in any shared site. In fact, an effective ground
system is so important that other troubleshooting efforts
should take a back seat to first ensuring that all equipment
and racks are well grounded to each other and to a common
ground point.

Improper grounding can cause or contribute to inter-
modulation probiems at a multi-transmitter site, but there
are other causes as well. RF signal ingress into low-level
connecting cables can be problematic, even when they’re
properly grounded. High-quality, double-shielded co-
axial cables are standard equipment in high-RF envi-
ronments. Sometimes it’s also necessary to bond the
outer conductor of these cables to the station ground.
Occasionally, ferrite suppression beads must be used
to reduce RF energy travelling along a cable and into
equipment. Additionally — and if the frequency of the
undesired signal is several multiples above the de-
sired signal — some additional low-pass filtering may
be employed in the field to reduce or eliminate the
interfering signal.

One more source of signal mixing and intermodulation
products comes from other high-level RF signals entering
a station’s transmitting antenna, travelling down the
transmission line and mixing with the main signal in the



Maximize your footprint and get the impact

you need with the cleanliness you deserve!
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transmitter's final RF amplifier. Such undesirable signals
may also come from a poorly designed or mis-adjusted
RF combiner system or from a poorly matched com-
bined antenna. These sources of trouble usually show
after new construction or installation work has been
performed, although lightning or other damage may
precipitate new intermodulation difficulties. In situa-
tions where stations employ discreet antennas that are
in close proximity, each station may use either band-
pass or notch filtering to keep undesired energy out
of their final amplifiers.

In any physical configuration, multi-transmitter sites
need to have access to an RF spectrum analyzer for

_Il_

~ Can your FM antenna system

12

22 Tower Road * Raymond, Maine 04071 USA

stand up to the future
of broadcasting?

It will if we built it.

We're Dielectric Communications. Our
broadband quadrapole and TDM circularly
polarized antenna systems rule the FM and
VHF airwaves. And our complete multi-
station systems are so reliable we can offer
the industry’s only 5-year warranty.

Now, as DTV and other issues increase
competition for precious tower space,
Dielectric engineers are designing and
building FM antenna systems that produce
clearer signals over a wider broadcast area,
while using less tower space.

What else would you expect from a
company known the world over for
engineering innovation, superior quality
and longevity of trouble-free operation?

Whatever your FM antenna require-
ments, call us for more information.

We’ll Stack Our Reputation
Against Anyone’s.

Dielectric

A Unit of General Signal

(207) 655-4555 = (800) 341-9678
Fax (207) 655-7120
email: dcsales@dielectric.com
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RF neighbors may not always be broad-
casters, but the same problems and con-
siderations will apply.

monitoring and troubleshooting
purposes. Good spectral documen-
tation is essential to later trouble-
shooting when intermodulation
problems arise. In cross-ownership
scenarios, having a spectrum ana-
lyzer handy can mean the differ-
ence between finger pointing and
problem solving. However, even
sites of common ownership need
to use a spectrum analyzer to doc-
ument emission compliance.

Tower and antenna
maintenance

The one shared item in most multi-
transmitter sites is the vertical real
estate — the tower. Almost any work
on the tower affects the operation of
every station sharing it.

Having a documented policy is crit-
ical to avoiding legal problems that
can arise from tower climbers being
overexposed to RF energy. Use the
services of a qualified FCC Consult-
ing Engineer to establish a tower-
climb policy specific to your site.
Well planned, this policy should not
only adhere to regulations, but allow
for minimal disruption of service. If
good solutions can be found which
minimize off-air time during tower
maintenance, then a consultant’s fee
can be well worth it.

Security

When stations change hands, differ-
ent, competing parties sometimes own
transmitters in the same room. As
engineers we tend to be trusting of our
peers even if they work for a rival
station or group. Station owners and
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managers don't often presume such faith and consequently
new walls are put up.

If your site is divided, moved
or annexed, take some com- ‘
mon-sense security measures.
Know who has access to your
transmitter and equipment. Guard
against convenient sabotage, too

especially from disgruntied
listeners.

www.therfc.com
Andrew
www.andrew.com

Cablewave

Responsibility vs.
freedom

Being a tenant at a multi-
station site brings with it certain
limitations and some offsetting
conveniences. Not having to
mow the grass, maintain the www.afcce.org
road or paint the tower means — _
fewer things to worry about (unless you are the site
owner). However, if the station needs to install a backup
transmitting antenna or another RPU or STL antenna, a
whole process of tower analysis, rent negotiation, power
reductions for installation and the like will ensue.

Stations that share tower space should strive to be good
neighbors. This includes transmitting a “squeaky clean”
signal from any transmitters under your control. It also
includes reducing or eliminating hazards such as gas cans

| Red Cross
www.redcross.org
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Online resources
The RF Connection

¢ Information on lightning and grounding |
www.andrew.com/products/article/
pdf_article/lightning.pdf

www.cablewave.com
¢ Information on passive intermodulation
www.cablewave.com/rfs/iguazu.htm

Association of Federal Communication
Consulting Engineers

and other flammables, discarded parts lying around, and
keeping weeds and brush un-
der control.

————u

Safety

Coordination on safety issues
can produce an immeasurable
dividend — that of a saved life.
Find out what emergency train-
ing other engineers or workers
have at your shared site. Each
station should have a basic first
aid kit plus supplies to deal
with electrical burns.

Arrange foran emergency care
instructor to speak at your next
SBE meeting and follow up with

training for engineers and tech-
nicians once or twice per year.

Working in a multiple transmitter facility has many
advantages. Economics usually drive most of the benefits.
Other advantages exist as well that are not as easy to
quantify. One of the most important things to remember
if you are a tenant at a multi-site is to always be a good
neighbor. ¥

Kirk Harnack Epresi&;nt of Harr?a?k Engineering, /nc. and director
of engineering for Delta Radio, Inc., Cleveland, MS. Email:
kirk @ harnack.com.

Analog & Digital A2-D 1he atrordavie instrument

Audio Measurement System

Designed to meet the challenges
of tomorrow’s testing needs

Analog & Digital
Generator and Analyzer

User friendly front panel

Stand-alone or remote
control via RS-232 or
J IEEE-488

Portab/el

We setthe stanidard in fnakiﬁ‘ic}’audio testing AFFORDABLE

®
CONNECTING THE WORLD

AG NEUTRIK Instrumentatror cvV NEUTRIK UK NEUTRIK Zorich AG
Lischisnsten / w Groat B
T 075 /237 24 24 Tor 0514 344 5 Ton: 0947 98041 0983 811 441 T 0 MO0
Z 232 53 83 Fax: 0514 344 5221 / 7 ) ’ ar 0 189,
Circle (19) on Free Info Card
BE Radio  October 1998



da®™,. RadioHas

S < Changed
- Alotln
10 Years.

%
3

Neumann Has Been The
First Ghoice From The
Beginning.

Since the early days of radio, Neumann has been the leader in
broadcast audio microphones. We have continued to evolve,
developing new products with a single purpose in mind -
capturing all the nuances of the human voice.

Our new TLM 103 gives you the full, rich sound and natural
presence Neumann is famous for. Utilizing a large-diaphragm
capsule derived from our world-standard U 87, it has the lowest
self-noise of any condenser mic in the world - important in
today'’s low-noise and digital broadcast environments.

And now, having a Neumann as part of your sound has never
been easier...for less than $1000 US, you can acquire the most
important piece of equipment you'll ever use.

Upgrade to the real thing - Neumann...
the choice of those who can hear the difference.

Neumann$A

One Enterprise Drive ® PO Box 987. Old Lyme, CT 06371 Tel: 860.434.5220 » FAX: 860.434.3148

West Coast: Tel: 818.845.8815  FAX: 818.845.7140 :
Canada: Tel: 514-426-3013 o FAX: 514-426-3953 ¢ Mexico: Tel: 52-5-639-0956 ¢ Fax: 52-5-639-9482
World Wide Web: http://www.neumannusa.com
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Buying a new transmitter

By John W. Caracciolo

t is 3:30am, the telephone rings and the pager goes off

at the same time. This cannot be good news. This is

the moment you hope the transmitter purchase you
made is the right one.

The purchase of a new transmitter is probably the most
expensive capital investment a station will make, Unlike
consoles, remote gear, or studio playback equipment, the
transmitter is the integral piece of the delivery system.
This investment can mean the uninterrupted transmission
of audio to the end user, or a constant source of trouble

that can financially crip-
ple a broadcast facility.

Planning

In this age of double-
digit multiples, every
broadcaster strives to
meel an owner-imposed
bottom line to succeed
or prosper. There are
two ways to achieve
bottom-line success for
a company: increase the
intake of dollars or de-

Technology

What features do you want? Do you want a tube or solid
state design? There are positives to both types. Do you
need a digital or analog exciter? Consider what other
types of transmitters you have in your group. It is always
wise to keep the major purchases uniform for ease of
maintenance and part replacement.

Consider technical support. Does the prospective trans-
mitter company offer 24-hour emergency tech support?
Try it. Before you make the purchase, call at 11pm on a
Saturday night and see if you can get support. Most major
manufacturers offer ex-
cellent tech support at
all hours. Also, check
their stock of replace-
ment parts.

I's always beneficial
to have the opportunity
to look inside a trans-
mitter before you pur-
chase one. If you cannot
get to the factory, most
broadcast transmitter
manufacturers attend
area trade shows like

crease the output of
money. With this phi-
losophy in place, every
purchase a broadcast station makes must be scrutinized
to meet the needs of the facility and still fit into the capital
investment plan.

I have had the unique opportunity of sitting on both
sides of the desk and know that several factors must be
taken into account when a station plans to purchase a
new transmitter. They can be put into three steps:

1. Evaluate your needs and wants.

2. Factor in site and location parameters,

3. Examine cost and savings

Evaluating needs and wants

What does the station need to operate? What TPO will
you need to achieve your authorized ERP? Make sure you
get enough transmitter to efficiently deliver the required
output to your antenna. Will you be changing your
antenna and line? If so, remember to factor in antenna
gain and line efficiency. Various manufacturers of line
and antennas have slightly different gains. Therefore,
even if you are replacing a one-bay antenna with another
type of one-bay antenna, the gain could change slightly.

BE Radio  October 1998

The price tag on the transmitter is only part of the actual cost. Include
installation and any special considerations.

NAB or ARMA. Manag-
ers should know that this
is an excellent monetary
investment to make. Engineers can tell you that they have
saved their companies thousands of dollars by attending
trade shows and getting a first-hand education on various
products and equipment that were planned for purchase.
Managers: before you spend thousands on a new trans-
mitter, spend a few hundred and send your engineer to
a local trade show so he can test drive the rig. You would
not dream of purchasing a new car without a test drive or
a look under the hood. Most manufacturers will set
appointments with you and give you ample time to
inspect their product.

Inside space is important. Can you access important
components? Check the access to the high-voltage stacks,
blower motor and bleeder resistors. If it is a tube design,
pull the tube. Is replacement easy? If your are looking at
a solid state transmitter, do the modules pull with ease?
Can they be repaired in the field? Can they be pulled
while the transmitter is operating? What types of connec-
tors are used on each power module? Can the combiner
be accessed with ease? Look at the manual and schematic
included with the transmitter. This is going to be your
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WARD-BECK PROFESSIONAL BROADCAST EQUIPMENT

WARD-BECK SYSTEMS LTD.
TORONTO, ONTARIO, CANADA

Tel:416 43B-6550 ¢ Fax: 416 438-3865 * North America: 1-800-771-2556
website: www.wbsltd.com e-mail: wbsitd@istar.ca

Technology

bible for the life of this rig. Make sure schematics and part
layouts are included for every board in the device. Simple
theory-of-operation and troubleshooting guides are also
important features.

Site location and parameters

Now that you know what you want, you must look at
the installation site and determine if your needs and
wants fit in to those parameters. First, let's look at the
available line voltage in the building. Is there enough line
voltage coming into your site to adequately run your new
transmitter? If you are considering your old transmitter for
auxiliary status, can the line voltage efficiently run both
transmitters simultaneously? All transmitter manufactur-
ers will tell you what the power consumption at a given
line voltage will be for their product. However, make sure
you have an accurate line voltage for the site. Include in
your electrical planning a cutoff switch and separate
breaker for the new rig. Have an electrician run a load
evaluation on your site to make sure your incoming
power can handle
the increase. Will

you be using sin- It was up to us, four

Slor Cusephase engineers, one Ford
3 , Explorer, one station van,

power? If you have
three-phase pow- and lots of hand tools to
erisitadelaory getthe transmitter up to
configuration. the site.
These are impor-
tant questions and accurate information is critical to have
your transmitter shipped with the proper wiring and taps.
Do you have a generator on-site? If so, can your current
generator and transfer switch handle the new load?

The second location consideration is cooling. Will the
current site have enough cooling capacity to handle your
new load? HVAC planning can be accomplished by
contacting the manufacturer and evaluating the needs of
the transmitter. The station should invest in a quality
HVAC service contract, one that has 24-hour emergency

service.

The third consideration for your location is physical
size. Can the transmitter you want fit into the room that
you have, and more importantly can it be delivered to
that room? 1 was contracted to assist a station in the
recent install of a new 10kW FM transmitter. They
checked everything out before the purchase was made,
room size, electrical load, cooling, and remote control
hookup. The one area they overlooked was delivery.
The transmitter site was at the end of a one-lane two-
mile dirt road. The transmitter was delivered on an 18-
wheeler. The truck driver pulled off the main highway
at the entrance to the dirt road, and informed us that was
where he was leaving the transmitter. It was up to us,
four engineers, one Ford Explorer, one station van, and
lots of hand tools to get the transmitter up to the site.
What should have been an easy install turned into two
days of problem solving due to lack of planning and site
preparation.



Grown's New Exciter

. . .we've created a Monstes broadcast solution!

Our Design Engineers have created a second generation, high-performance FM exciter
with significantly improved specifications. Fear no one—this monster solution fends
off the competition by ensuring clean, accurate audio quality and includes:

" O Reduced total harmonic distortion

Q Excellent signal-to-noise ratio

Q Versatile modular design

4 Q Power levels of 30, 100, 250, and 500-watts
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Need a Monster of a solution for. . .

 Replacement of the IPA in your
high-power tube transmitter

Q New installation

Q Backup

Give us a call!

Croun.

broadcast

$00-294-8050 or 219-294-8050
Fex: 219-294-8222
Email: broadcast@crownintl.com
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Interference Maps
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@ Pixel-based Longley-Rice calculations yield far
greater precision in "fringe' areas,

@ Evaluate existing and potential coverage or
interference.

@ Highly detailed full-color custom base maps.
@ 27 years of communications experience.
@ Current year population/demographic reports.

® visit our Web Site ‘@ dataworld.com.

Booth 631 - NAB Radio Show - Seattle, WA
October 14-16, 1998

THE Global Information Source =

800-368-5754
301-656-5341 (fax)
infol@dataworld.com
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Cost and savings

Having investigated all the planning, delivery and
installation, your final selection should be narrowed
down to a few choices. Now the VP/GM in me comes
out. How much? Before you answer that question
remember this: GMs hate surprises. If you report it will
cost $30,000, it had better not be $30,100. Be sure to
factor in all costs.

Did you factor in a price for delivery? Remember to
include any electrical work you will need on-site. Some
manufacturers offer a spare parts kit, always a good idea,
and an extra set of manuals. I always purchase an extra
| set of manuals to leave at home in case I have to talk

Attending trade shows is an excellent way to shop for any capital
purchase, especially large items like transmitters and other RF
equipment.

someone through a problem. HVAC work, site work, and
maybe an extra hand or two adds up to a total project cost.
Will you place your old rig into backup service? If so, do
you need to purchase a coax switch or extra line? Factor
that into the total project price and you have a completely
redundant RF system. This is a nice added selling point
when making your pitch.

An engineer’s role is to help the station grow and
prosper, not just fix things. Run the engineering
department as a profit center and not just a depart-
ment that spends money to get new equipment. Make
proposals to the your manager as a salesperson would
make a proposal to a client. Show how it will make
| money. Gather the facts. Include your needs and
wants. Take into account all the variables of the site
and present a cost and savings proposal that shows a
project’s total cost. Show how your department is not
only conscious of and understands the bottom line,
but also that an important capital investment is needed
to ensure increased and dependable profitability to
your station.

A new transmitter purchase should be something to
look forward to. With the proper planning and attention
to all the details, it can easily be a successful one. !

"John W. Caracciolo is vice president and general manager for
Jarad Broadcasting Company, WLIR, WDRE, WXXP, Garden
City, New York.
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RF Engineering

Diplexers, multiplexers and combiners

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

hen the FCC accepted the first applications for

construction permits for FM stations they surely

didn't anticipate the eventual popularity of the
FM service. As people began to realize that the few FM
stations on the air offered half hours and more of
uninterrupted “good” music, broadcasters began to dis-
cover that the “forgotten medium” had something to
offer. Tall-building antenna sites grew in demand and
more tall towers were built.

Licensees in large cities began to squabble over antenna
rights on tall buildings. In cities like New York, some
licensees actually began to talk about calling on the
Commission’s rule concerning “hogging” the best antenna
sites. Eventually, most if not all the licensees were accom-

length of coaxial cable doesn’t appear to be a big deal.
Actually it isn't; the problems arise when internal cross
modulation or intermodulation (its modern name) due to
feedback from other powerful FM signals occurs in the
power amplifiers of the transmitters involved. Spurious
frequencies and spurs are generated from the interaction
between the various carriers.

There are various types of combiners. The constant
impedance combiner, as its name implies, presents a
constant impedance to the transmitters in use. This type
is also known as a two-port hybrid combiner. It is used to
combine the outputs of two identical FM amplifiers for the
purpose of increasing the total transmitter power output.
The signals must be |dent1cal in frequency and amplitude,

modated on the preferred building.

A new problem

However, once access to the top
of the tower or the building was
realized, another problem raised its
head. This turned out to be antenna
space and/or support strength. In
some cases, there was not enough
room for additional antennas. In
others, the existing tower could not
support another antenna and the
weight of a second transmission line.

Broadcasters turned to the antenna
manufacturers to solve the problem. Two solutions were
presented. One was the development of broadband anten-
nas that would radiate more than one FM signal without
bandwidth and power restrictions.

The other additional solution was the development of
the diplexer, the mudtiplexer and the combiner. There
may have been other maker's pet names that didn't
survive. These all accomplished the same thing — they
made it possible to feed more than one FM carrier up a
transmission line to one or more antennas on a tower.

Originally, diplexers were used to feed a wide-band FM
antenna and radiate two adequately separated signals
using a single transmission line and a single antenna. FCC
Rules require a minimum separation of 800kHz between
FM stations in the same area. 1MHz is normally consid-
ered the minimum acceptable frequency separation for
combiner operation. However, by careful design and the
use of many cavities, satisfactory operation with only
800kHz separation has been accomplished.

Basically feeding two or more signals into a single
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Figure 1: A typical combiner installation at an FM station.

otherwise a lot of
expensive RF pow-
er can be wasted in
the dummy load.

Pi 0° delay + P: 0 delay
Twice input less losses.

How it works

One of the two sig-
nals produces the
reference phase by
splitting it into two
equal parts. This
reference phase has
no delay and arrives
unmodified at the
output port. The other is delayed 90 degrees and arrives
at the dummy load port.

A second signal, identical except that it has a phase
delay of 90 degrees, is applied to the other input port and
also split in two. The portion arriving at the output port
will be in phase with the first signal, adding to it. The
signal arriving at the dummy load port will be out of
phase and should cancel out. In practice there are often
slight differences consisting of spurs and products due to
phase differences. These spurious signals are dissipated
in the dummy load and not radiated.

Figure 1 shows the layout of a typical hybrid combiner.
This is a passive device that does not require any power
to drive it, and when properly designed it does not
dissipate much wasted RF power.

It is generally not feasible to use coils and capacitors in
the design of diplexers and combiners. Physical size can
be a problem as well as the amount of power to be
handled. Precise tuning is essential if the system is to
operate satisfactorily. Very small variations caused by

P (+90°) - P: (-90°) = P:



If you haven't already
taken these out fora test drlve,
here’s your chance.

e%llloll;t/a;(t is yo(llllrgl nexctl tﬁpe recorder,
™ . it block and digital delivery system.
Short/cut Editor It's Un-Reel.

The perfect replacement for generations of
reel-to-reel tape recorders. Short/cut delivers
hard-disk storage, plus fast cut and paste waveform
editing. Add an optional Zip"drive and get low-cost
copies. This editor is fast enough for on-air use, and
tough enough for the road. So take Short/cut out
for a test drive and watch it perform.

Test drive theirs then test drive

our DigiCart/II Plus. We’ve got
more under the hood.

DigiCart/II Plus

The new DigiCart/Il Plus puts up to 50 hours of audio
on hard disk, and now includes the popular Zip“drive for
low-cost storage. As always, it’s your choice of linear or
Dolby "AC-2 recording, plus precise editing and powerful
playlisting capabilities. The new “Plus” model delivers all
the reliability that has made DigiCart a broadcast standard
and it’s now available at a great new price. Ask for a
testdrive, and put it through the paces at your station.

APPLAUSE

Instant Replay. Instant sound

» effects. Instant music. Instant fun.
Instant Replay 2.0 Take it cut for a joy ride.

NEW e SCSI port supports external disk
drives for expandcd storage capacity. ®* Choose
linear or Dolby "AC-2 recording format.

Instant Replay

Instant Replay puts a thousand audio clips right at
your fingertips. Sound effects, music, station ID’s -up
to 24 hours of your greatest material. And with
50 Hot-Keys, you can make your shows as spontaneous :
as you'd like. With everything titled, timed and ready ‘ i
to play, you'll find Instant Replay fast, fun and easy
to use. So take us up on our offer to go for a test drive.

It’s on us. R e . |
4\ Attention call letter stations”
Drive it You're only a phone call away from a

o free 10-day Test Drive 5
/ So try it out.We'll understand if you
/ don't give it back
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temperature changes in actual coil
size or capacitor plate spacing can
affect tuning sufficiently to cause a
lot of power to be dumped into the
dummy load instead of being radiat-
ed. Cooling such equipment can also
be a problem. The solution is to use
cavities and often to paint them black.

During and following World War II,
tremendous advances in cavity design
were made. The radio industry has
benefitted greatly. First designed for
microwave work, it seemed natural to
adapt the cavity theory to FM transmis-
sion. Today, cavities with very low
insertion loss are possible, together
with reasonably high-load Q. Invar
steel is used to improve temperature

Figure 2. A typical cavity layout and the arrangement of
feed and tuning mechanisms.

stability and that, together with ade-
quate cooling, allows few problems.

Styles and sizes

Square and round cavities are used
and may range up to five feet in size.
Normally the cavity is silver-plated
and polished inside to improve the
Q. Most of the losses found in a
combiner are caused in cavities and
efficiency increases as the frequency
separation between the pass and
reject frequencies increases.

The larger the cavity the less effect a
change in temperature will cause. Fig-
ure 2 shows a typical cavity layout and
the arrangement of feed and tuning
mechanisms. Sometimes a notch filter
is required in a combiner to produce
the rather steep skirts needed to pro-
vide adequate separation. Consider-
able physical space is required to
house a combiner for several FM trans-
mitters. Normally, coaxial cable is not
used for cavity interconnection be-
cause it increase the space required.

Instead of using coax the cavities are

usually constructed side by side with
an iris opening between them. This
can be adjusted as required. It is
desirable for a notch filter to have a
high Q in order to keep the insertion
loss as low possible. It is not at all
unusual to have four notch filters in a
simple two transmitter band stop com-
biner in order to provide adequate
separation and minimize intermodula-
tion effects. While a high Q is neces-
sary for a notch filter FM, sideband
response would suffer if the overall Q
of a combiner were excessively high.
There are four main points to watch
in combiner operation.
e VSWR: High VSWR can produce
undesirable spurs.
= ¢ Insertion loss: ev-
ery added cavity in-
creases insertion loss,
and can be costly in
wasted RF power. Ev-
ery non-resonated cav-
ity will add to the loss.
e Group delay: Be-
cause the signal takes a
finite time to pass
through the cavity sys-
tem, the frequencies
farther away from reso-
nance tend to take more time to pass
through the system. The FM signal
today is quite different from the early
days of FM and usually takes advan-
tage of full channel bandwidth. This
is especially true when maximum
allowable modulation is used. Exces-
sive group delay will produce audio
distortion. Group delay correction
circuits are available, but they also
increase the number of cavities used.
* Rejection isolation: Unwanted FM
signals that are supposed to be sup-
pressed will enter the PA and may
produce spurious emanations.
Combiner design and maintenance
are not simple. [t is essential to remain
continually aware of the possible prod-
ucts of intermodulation and to ensure
that an errant spur does not escape and
produce interference. Adequate ventila-
tion and protection from mechanical
damage are essential to the mainte-
nance of a perfectly tuned system.
Thanks 1o Shively and Jampro for
providing information on combiners
for this article. L



While broadcast and video production environments have changed
over the vears, your need for a Shure mixer has remained.

First the Shure M67 and then the Shure M267 became industry
standards, taking their place in the most demanding broadcast applications
and setting new levels of ruggedness, reliability, and versatility.

Now there’s the Shure M367. Since its recent introduction, the M367
has found its way into the hands — and hearts — of audio professionals.

Just as versatile and reliable as its predecessors, the M367 includes a
list of impressive new features — like low-noise circuitry making it quiet
enough for digital formats, input peak LEDs, 12- and 48-volt phantom
power to handle a wide variety of condenser microphones, two XLR
outputs, an easy-access side battery compartment, a headphone monitor
circuit with monitor in function, and a detachable power cord

Your audio needs may continue to change, but there is one preduct
you can always count on: your Shure mixer.

For the Shure M367 Dealer Nearest You, Call 1-800-25-SHURE.
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Shure M367 Professional Mixer

The Sound of Professionals...Worldwide.® s " "E
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Datacasting update

By David Maxson, CBRE

atacasting is now a piece of the Internet puzzie. It

may seem contradictory that a medium used to

broadcast data to users in a wide area (point-to-
multipoint) is becoming an integral part of our point-to-
point networked world. But if we can broadcast radio or
a rock concert on the Internet, it isn't so far fetched that
Internet action is spilling out to radio, TV and satellite
airwaves.

In this update we’ll take a look at the state of datacasting.
From a Slovakian data broadcasting company to analog
datacasting in China, datacasting in the international
market is hitting its stride. Here in North America, the
business of datacasting
is also seeing impres-
sive growth. You can
almost hear the munch-
ing as companies ac-
quire each other to be
in better positions in the
hungry world of Inter-
networking.

An old friend

One such company is Wavephore. This compa-
ny was doing most of its business as a data
pipeline for corporate customers through its
Networks division.
Wavephore Networks
leases out their network
capacity, sets up private
network links and sup-
plies the hardware. A
little piece of the com-
pany, its Newscast divi-
sion, began to supply
its corporate customers
with data broadcasts of
timely information.
Soon, Wavephore News-
cast was offering Reuters, Dow, Skytel, Weather Bank,
and other data services to its clients. Wavephore repotts
that its growth in the first half of this year was due mostly
to a tripling in revenue in its Newscast division.

To stay ahead of the game, they have steadily acquired
related businesses and launched a new one. You may
recall that Wavephore picked up Mainstream Data, a
familiar subcarrier tenant to many FM broadcasters. In
fourteen major US markets, Wavephore gets its content to
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nesota Department of Transportation. The transportation manage-
ment center updates the information that is received in cars.

subscribers by subcarrier. This spring, Wavephore picked
up a company that builds Web-based news and informa-
tion services for the financial marketplace. They have
dubbed it Wavephore Labs. This could be a strategic move
to compete with rival Data Broadcasting Corporation,
which has always been stiong with financial institutions.
Meanwhile, last Apiil, Wavephore launched WaveTop,
a data broadcasting service for consumers. (Windows98
includes Wave'Top software. All you have to do is pick up
a TV tuner card for your personal computer, and tune in
to your local PBS TV station.) WaveTop claims to be able
to reach 85% of the US TV houscholds through its
mubktiplexing on 264 PBS stations, and there is no
consumer cost. This will be an advertiser sup-
ported medium. This is
the kind of service data-
casting was invented for
a free, over-the-air
data medium that
streams away 24/7 for
all to intercept. It re-
mains to be seen if it
will fly

On the road

There is another an-
gle on datacasting that
has the financial back-
ing of government
agencies and private
corporations, and it's
possible you may be its
beneficiary in the not-
too-distant future for
only the cost of invest-
ing in the hardware to
receive it. What kind of
data service would have
no advertising and
could be offered at no charge? Traffic management
information.

While our High Speed Subcarrier Subcommittee was
deliberating on the vaiious technologies for FM broadcast
data, the Intelligent Transportation Systems people (ITS)
have been diligently ¢xperimenting with an integrated
approach to traffic management. The approach is part FM
subcarrier technology, part remote billboard technology,
part GPS mapping and location technology, and a lot

The Dynaguide sys-
tem from Volvo was
tested by the Min-
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more. The systems our highway ex-
perts have been designing take advan-
tage of multiple media. The FM sub-
carrier datacasts current traffic infor-
mation o every car in the city. Bill-
board datacast technology reprograms
variable message displays along the
highway. GPS data updates the map
display in your car. The traffic radar
people have been expanding their
technology to turn a radar detector
into a traffic information display. You
already see special cellular phone
numbers to get traffic route informa-
tion in many markets, and this is a
natural next step.

Relationships

What is the connection between
ITS and the High Speed Subcarrier
Subcommittee? The Federal High-
way Administration (FHWA) had more
than a passing interest in the out-
come of the subcarrier standard set-
ting process. As it turns out, earlier
this year the committee members
agreed to disagree. No recommenda-
tion for any voluntary standard was
going to come from the process, so
the group has folded indefinitely.

But highway-related datacasting has
huge potential. Increasing traffic effi-
ciency can save on costly highway
expansion, diminish the growth of
automotive emissions, and save lives
on the road. Prognosticators at the
Consumer Electronics Show predict
Intelligent Transportation System
technologies will be a $400 billion
market in sixteen years.

Online resources

WavPhore, WavePhore Labs
and WaveTop
www.wavephore.com

Intelligent Transportation
Systems (ITS)
www.its.dot.gov

Minnesota Department of
Transportation Trilogy project
www.powermaxconsulting.com/
trilogy.htm

Main Data
www.maindata.sk

| DirecPC

www.telesat.ca/direcpc/default.htm
| DigitalXpress

www.digxpr.com
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Back on the road

Minnesota Department of Trans-
portation just completed a three-year
trial (called the Trilogy project) to
measure the usefulness of a variety of
technologies and information. 150
highway truck drivers and 75 commut-
ers were equipped with datacast re-
ceiving hardware and software. Vol-
vo's Dynaguide system
was used to display real-
time data from the local
traffic management cen-
ter. The data comes to a
central processing point
where it is piped over
FM subcarrier to the Dy-
naguide receivers. (Con-

putting this information in front of
drivers made enough of an impact to
make the system cost-effective. Re-
sults were not available at press time.

Global view

While this huge public/private ef-
fort harbors gigantic rewards, there is
still room for entrepreneurship in

request

—
dial-up line

ly some work with datacasters to build
a digital datacasting infrastructure.

A company in Bratislava, Slovakia
called Main Data is promoting its
soup-to-nuts services to Europe. Main
Data touts the benefits of asymmetric
communications. We tend to send
out small instructions and get back
huge files. The phone line to our
Internet provider is just
fine for the small in-
structions. The return
path can be differentand
have a greater band-
width. Companies like
DirecPC and DigitalX-
press also use satellite
datacast technologies in

ventional data subcarri-
ers and the RBDS Traffic
Message Channel were used.) Imag-
ine glancing at a display on your
dashboard that gives you a quick read
on which route is least congested.
Average speed, breakdowns, construc-
tion, weather delays and the like are
integrated into the display. The Min-
nesota test was conducted to see if

Asymmetric connections use different paths for send and return data.

datacasting. In China, subcarrier data-
casting is a growth industry. Analog
subcarriers are very inexpensive to
implement, and it's not hard to find
someone to read your data into a
microphone. So some of the first FM
datacasting networks in China are, in
fact, analog. However, there is current-

oxing the sound of General Mills
Fortified with essential isolation

No muss,no fuss,no pans to wash, no
congrete to pour, no studs to sa:

ACOUSTICS
SYSTEMS=
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asymmetrical fashion.
DirecPC uses digital sat-
ellite TV technology to bring Internet
data back to your computer faster.
DigitalXpress used its satellite and
Internet technology to connect Bill
Gates’ Windows 98 presentation with
some 50,000 people at United Artists
theaters and on the Technology Ed-
ucation Network.

As broadcasters, our datacasting
future will be determined by the
digital audio broadcasting scenarios
currently playing out. Canada is im-
plementing its version of Eureka 147.
An ensemble of data streams is wo-
ven together, transmitted, received,
and then unwoven. While the system
is designed with many channels of
digital audio in mind, other forms of
data can be blended in. In the US, in-
band, on-channel (BOC) proponents
tell us they plan to have some reserved
data capacity, but the lion’s share of
available bandwidth would be for
digital audio. IBOC and Eureka camps
point out that you can get more bits for
datacasting by fiddling with robust-
ness and audio quality. Plus, the loom-
ing question of IBOC compatibility
with the host station's subcarriers will
be answered in the coming months.

Datacasting has converged with
Internetworking. The pressure on
broadcasters to get on the digital bus
has never been greater. ¥

David Maxson, CBRE, is the Principal of
Broadcast Signal Lab, LLP, a consultant in
broadcast engineering, spectrum monitor-
ing and compliance, Cambridge, MA.
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Update

New studio and public file rules

By Harry Martin

he FCC has issued a Report and Order altering the
guidelines for the location of main studios and
changing its public file rules.

Licensees may now select a main studio location that is
within: (a) the principal community contour of any
station of any service (i.e., radio or television) licensed to
the community, or (b) 25 miles from the reference
coordinates of the community of license.

Another new requirement of licensees is that they keep
the public file at the main studio. Previously, the public
file was required to be located within the city limits of the
community of license, notwithstanding the location of
the main studio.

Members of the public may now make telephone
requests for documents in the public file. Telephone
requests must be honored within seven days. The licens-
ee must assist callers and provide information about what
documents are in the public file. The licensee may charge
to cover the costs of copying other documents re-
quested from the public file and may withhold send-
ing the documents to the requesting party until
payment is received. The licensee is responsible for
postage.

The Commission is rewriting its handbook entitled,
“The Public and Broadcasting.” Once the revised version
is available, licensees will be required to keep a copy in
the public file as well as to provide copies free of charge
to members of the public who request them.

The Commission has also added new record-keeping
requirements. A copy of the current station authorization
and a copy of the current service contour map, together
with any other information showing service contours
and/or main studio and transmitter location, must be
maintained. Additionally, licensees are now required to
place in their public files copies of all applications filed
with the Commission rather than only those requiring
local public notice.

The Commission also made changes to its public file
retention requirements. Under the new rules, issues/
programs lists must be kept for a full license term, i.e.,
until approval of renewal is final. Certain documents,
such as contour maps and authorizations, must be
retained until there is a change. Political file documents
are required to be kept for two years. However, outdated
ownership reports and granted applications for renewal,
assignment, transfer, or technical modifications (except
contour maps and information about studio and transmit-
ter location) no longer have to be retained in the file.
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Ads for casino gambling now legal in more
states

The US Supreme Court has declined to overturn a lower
court ruling stating that a ban on state-sanctioned casino
gambling is unconstitutional. The US Court of Appeals for
the Ninth Circuit last year found that banning gaming ads
in states where gambling is legal is a violation of
commercial free speech. The Supreme Court has now
declined to hear the appeal of the Ninth Circuit’s ruling,
thus allowing that ruling to stand.

Meanwhile, a US District Court in New Jersey also has
concluded that the prohibition on broadcasts of gambling
ads is unconstitutional. Additionally, the plaintiffs in the
New Jersey case, which include the National Association
of Broadcasters and Players International, have filed a
petition with the District Court there urging that the
federal ban be eliminated nationwide. The US Deparnt-
ment of Justice has opposed this petition, and the matter
remains pending.

However, a conflict among circuits exists. In New
Orleans, the US Court of Appeals for the Fifth Circuit,
recently affirmed its earlier decision disallowing ads
for riverboat gambling, which is legal in New Orleans.
The conflict between the Fifth and Ninth Circuits’
treatment of this issue sets the stage for a further
appeal to the Supreme Court, where the issue will
have to be finally decided.

In the wake of the various court rulings, the FCC has
announced that it will not enforce the rules against
gambling advertisements in the nine Western states that
make up the Ninth Circuit (California, Arizona, Nevada,
Idaho, Oregon, Washington, Montana, Hawaii and Alas-
ka) or in New Jersey. The Commission’s rules remain in
full force in all states outside of the Ninth Circuit and New
Jersey. Furthermore, the federal cases do not have any
impact on state laws governing lottery and gaming ads.
Those laws currently remain fully in effect. ’

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

W—\_’
Commercial radio stations in the following states
must file their annual ownership reports on or before
Decembe- 1, 1998: Alabama, Colorado, Connecticut,
Georgia, Maine, Massachusetts, Minnesota, Montana,

New Hampshire, North Dakota, Rhode Island, South
Dakota, and Vermont.
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The quarterly inspection:

BAXIMIZING YOUR RETURN

By Mark Krieger, CBT

Turn a quarterly requirement into a fact-finding
and problem-preventing advantage

ost broadcast engineers have
at least a passing familiarity
with the FCC'’s required quar-
terly antenna structure lighting in-
spection. Unfortunately, some of us
perceive it as just another burden-
some federal regulation and deal
with it in the most expeditious man-
ner possible. Instead of treating it as
a chore, why not make it a mainte-
nance opportunity? This may strike a
familiar chord with you old-timers
who are probably thinking, “Ah
ha...preventive maintenance.
Why I remember, in the good
old days...” You're waxing nos-
talgic because there doesn’tseem
to be time for it anymore. With
all the distractions we face daily,
it really makes sense to use the
required quarterly inspection as
a focal point to save you time,
aggravation and cash.

Requirements

Let’s look first at what the FCC
expects from a quarterly inspec-
tion: All lighting systems, auto-
matic controls, and alarm sys-
tems are to be checked at least
once every three months. This
means visual observation of all
lamps, proper operation of the
automatic photo control, proper
flasher rate, and an actual test of
the automatic alarm system. The
first three are fairly simple. Get
your 10X binoculars or and make
sure every lamp on the tower is lit
when they are supposed to be. Check
your lighting specifications and be
sure that the photo controller is with-
in limits. You'll need a light meter for
this. If one is not available, be sure
you err on the conservative side.
Check your beacon or strobe flash
rates to be sure they are in spec.

The alarm system can be a bit more
difficult depending on the system
you've inherited. On conventionally
lighted towers where the beacons
and obstruction lamps are on sepa-
rate circuits, simply interrupting the
feed to each is a fast check of the
respective alarms. Just remember that
the law requires the system to trigger
an alarm if even one lamp is out. On
many systems, the only way to ac-
complish this is sending someone
aloft to pull a single lamp. While the

The bond point from the hardline is only held to
the tower with a clamp and should be brazed.

simpler test is sufficient for most
quarterly tests, the more precise test
really should be done on an annual
basis. This is also the obvious time to
replace all the lamps on the tower,
and therefore time to call your tower
contractor. No lights or strobes? Read
on. There are plenty of suggestions
that apply to you as well.

Seize the moment

Before you make the call to sched-
ule a climb, take the time to consider
the following preparation check list:

e Will T have to reduce power,
change antennas or patterns, or go
off-air altogether? If so, what other
opportunities will that give me for
maintenance and inspection?

¢ Does your tower contractor max-
imize the value of the climb? There
are a lot of things that need attention
up there. Make a list of inspection
items for the climber. Some
suggestions:

a. Check lightning rods and
all bonding on the tower. Note
the defects and repair them if
time permits.

b. Check conduit and fixture
weep holes for blockage and
clear if necessary. This critical
item is often overlooked. Make
sure all gaskets are intact and
in place.

c. Check all transmission line
hangers, antenna mounts and
fittings for tightness. Also take
the opportunity to inspect
transmission line seal points.

d. Visually inspect all guy
points, including the condi-
tion of thimbles, dead-ends and
clamps. Note the defects and
repair them if time permits.

e. Make a general assessment
of paint condition and struc-
tural integrity. A camera and a
couple of rolls of film are worth a
thousand words, especially if you
have to sell management on bank-
rolling repairs.

¢ Don't overlook other items you've
been considering. Replace any dubi-
ous coax jumpers and test question-
able transmission lines. Now is your
chance to do it.

October 1998 BE Radio

35

F



36

SPECIAL REPORT:

Timing is everything

Scheduling tower and transmitter
maintenance time can be a challenge.
Tower companies are often heavily
booked, and weather is a factor.
When reduced power or outright
downtime is involved, management
must be consulted well in advance.
The trick here is building a window
to allow for contingencies. Make sure
that things can be rescheduled quick-
ly if problems arise. Quite often, the
work will have to be performed at
night. Be absolutely sure you will
have adequate work lighting, both
on the ground and up on the tower.

Make a list of all supplies and equip-
ment required for the routine mainte-
nance and for any repairs
that may be required. Be
clear with your contractor
as to who is providing what
equipment. Don't forget lit-
tle things like hardware and
cleaning rags. While re-
quirements that stations
maintain a spare tower light
bulb inventory were done
away with long ago, it is
still a good idea to keep
one of each type on hand.
It is not unheard of for a
contractor to bring only the
exact number of new bulbs
needed to relamp the tower, only to
shatter one in a mishap. Having a
new spare on hand can save time and
money.

For those who lease

Many stations lease tower space.
Even so, maintenance is still required.
Keep an open line of communication
with the tower owner or manager to
find out when they will have people
up there, even when you are not
required to reduce power or shut
down. Often, the people performing
work for the owner can accommo-
date your needs in a cost-effective
fashion since they are already on-
site. In any case, don't lose sight of
the fact that your antenna and line are
your responsibility. You'll still need
an annual inspection and you'll also
need to verify that the tower owner is
meeting his legal obligations regard-
ing lighting and tower registration.
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TRANSMISSION

Back on earth

While on the ground, avoid the
temptation to gawk at your tower
personnel doing their thing while
you ought to be doing yours. If any
of your work involves being outside
in the vicinity of the tower, be sure
you're wearing an approved hardhat.
Most tower contractors will give you
an H.T. for communication while
they are up. Keep it within earshot at
all times. For the AM engineer on the
ground, a climber on the tower is
generally going to mean you are
operating non-directional or have
shut down. This gives you a chance
to do the following things at the base:

e Thoroughly inspect and clean the
ATU. Test all physical connections for

Some corrosion is forming on the turnbuekles.
nance is required.

tightness. This is vital, because ATU
components undergo gross thermal
cycling and connections will get loose
and become a mess if not corrected.
Clean all of the insulators and replace
any that are cracked or broken.

e Check the feed and ground bonds
on the tower. Ground the feed before
touching it. Ground bonds may be
able to be repaired later, but any
loose feeder will need to be repaired.
This may require a brazing kit. If you
don't have one or are not skilled in
it's use, your tower contractor should
be able to help out. Once again, plan
ahead.

¢ Exercise all contactors by hand to
check mechanical operation. This is
the time to clean, lube and adjust.

e Check and clean all ball gaps.
Again, ground the tower before touch-
ing the hot side of the gap. Don't
adjust the gap unless you're sure of
the proper spacing.

When you're finished with the ATUs,
don't forget the phasor, if available.
All of the above guidelines apply.

FM folks can't kick back either,
there’s plenty to check here as well.
If RF exposure guidelines allow it,
stay on at full power and have the
contractor check all the coaxial line
joints on the way up for hot spots.
This is a good way to spot bad
bullets. If you have extra cash, you
can have this done more accurately
with thermography.

Incidentally, this brings up an inter-
esting question. Do you know what
portion of your tower is within occu-
pational RF exposure limits while at
full power? What about low power? If
you don't have a clear answer, it's
time to have a qualified
consultant help you gener-
ate a drawing that clearly
delineates the safe areas of
the tower under various
operating conditions. This
is for your protection as
well as your contractor.
There are real safety and
liability issues here and
you don’t want to cut any
corners.

For AM stations the issue
is simplified. Don’t allow a
contractor on a hot tower,
even if they insist on doing it. Just
say no.

Once your tower contractor has
departed and operations have nor-
malized, there’s still a lot of ground to
cover. Head out to the guy anchors.
Inspect all hardware for tightness and
corrosion. Don't forget to check the
ground bonding as well. While most
AM towers may not have direct
grounding from the guy wires due to
sectionalizing, other towers general-
ly will. The purpose of grounding the
guy wires is to provide the lowest
impedance path to ground and to
protect the turnbuckles and terminat-
ing hardware from hot spots due to
high transient currents in a lightning
hit. A hot spot can cause damage or
weakness in hardened steel compo-
nents. Any corrosion on galvanized
hardware should be cleaned with a
wire wheel or brush and sprayed
with a quality, galvanizing (zinc-rich)

Mainte-
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SPECIAL REPORT:

coating. You can get this from tower
supply catalogs or an industrial sup-
ply house. Finally, don't forget to
eyeball the guy wires themselves for
signs of surface corrosion. There are
several schools of thought on protec-
tive coatings for

TRANSMISSION

you. Here’s the checklist:

¢ Check oil, coolant and battery-
cell electrolyte levels. Verify the bat-
tery float voltage and adjust your
charging system to optimize to your
battery manufacturer’s recommend-
ed voltage. This

guys. Your tower
contractor and
tower manufac-
turer are good
sources for a rec-
ommendation.

While you’re

Once your tower contractor
has departed and
operations have

normalized, there’s still a

lot of ground to cover.

can be a tricky
process and is
one of the black
arts of generator
maintenance.
You can also
check each cell
with a hydrome-

atit...

So far we've limited our discussion
to the tower and transmission path.
But remember we're using our quar-
terly inspection as a springboard to
check out everything at the transmit-
ter site. So let’s consider a few more
areas.

The generator plant is your friend,
especially if you have a remote site
that relies entirely upon it. Remem-
ber that if your friend is well taken
care of, your friend will take care of

ter. This will usu-
ally give you advance warning of a
cell going soft.

« If your plant is for auxiliary use,
test it under load. This is important
for the health of the engine, but it will
also reveal hidden problems. Check
temperature, oil pressure, voltage and
frequency under load to ensure they
meet specified limits.

« Inspect any block or fuel heating
systems to be sure they are operating

properly.
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« Inspect the fuel system including,
tank, piping, pumps, and day tanks
for function and leaks.

» Make sure you have enough fuel.

Don’t overlook the physical integri-
ty and safety of the transmitter site
itself. You need to take a hard look at
all the fences and gates to assure they
are still adequately performing their
function — keeping people (and
sometimes animals) out. If a person
were to gain access and be injured,
your simple failure to periodically
check the security fences could wind
up being very expensive indeed.
Remember that tower structures are
legally considered “attractive nuisanc-
es” and must be secure in the eyes of
the court. Signage is also important.
In some states, you must “post” prop-
erty in order to legally ward off
trespassers. Be sure the legally re-
quired RF exposure, high-voltage,
and tower registration signs are all
posted and legible. Locks should be
inspected before the onset of frigid
weather to assure that no moisture is
accumulating.

RadioSoft

Announces the release of
the NEW Version 2.0 of

ComStudy for Windows

You asked for lots of expanded features:

¢ 256 Colors for Contours and Coverage
TIA Frequency Coordination Compliance
Simple Runtime Overlay Management
Transmitter Database Import/Export
Individual Station Editing in Systems
Individual System Matrix Recalculation
Area Reliability Analysis and Mapping
True 32 bit Operation (Win 95, 98, NT)
Increased Accuracy (Land Uses added)
More Interference Algorithms

And RadioSoft Delivers!

ComStudy 2.0 is available as a 15 day
evaluation: call 888.RADIO9S (USA)
or 904.426.2521 or check our website:

www . RADIOSOFT.coM for details.

Aggressively Priced!
Special pricing for all current users of
propagation software and overlays!

RADIOSOFT IS A CUSTOMER FRIENDLY COMPANY
| OO W. KNAPP AVENUE, EDGEWATER FL 32132
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Eliminate Carts for $5,000

At last! A “cart” replacement
system that works like carts,
but with digital audio quality that
sounds like compact discs.

It's Scott Studios’ new Spot Box.
It's the easiest hard disk digital
system to use!

There are two parts: A triple-
deck “cart” player on the left,
and a “Cart Wall” pick list on the
right.

The triple-deck digital player has
everything you would ever want:
Big green Play buttons, bright red
Stop buttons, VU meters, large
countdown timers, flashing End-
of-Message signals, and large
legible “cart” labels.

You can start each spot manually
from the screen, from remote Start
buttons (and run lights) on the
console, or touch the Auto-
Manual button to have Spot Box
smoothly start the next deck itself.

Spot Box is really easy to use.
There’s only the one screen, so
jocks never get confused. Even
though Scott Studios uses
Windows 98 or NT, Spot Box
works like carts, not acomputer.

If you use a paper log, load any cut
quickly with the blue number keys
at the bottom of the touch screen,
or type them in with a 10-key pad.
Or, pick and play any recording by
number or name from the scroll-
ing “Wall of Carts” showing all
your spots, promos and jingles in
ABCor 123 order.

As an option, Spot Box can be
paper-free. Simply import logs
from your traffic computer by
diskette or Local Area Network.

You get detailed printouts show-
ing exactly which spots played
and when. With the traffic import
option, you see at a glance the
comparison of schedule and air
times.

If you have several stations,
record a spot only once. There’s
no limit to the number of Spot
Boxes or hard drives you can
connect By LAN or WAN for
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It sounds great, with three

channels of uncompressed digital audio on three console channels

additional studios and redun-

dancy. Every spot can be instantly
played in every studios’ Spot Box.
Recordings can be locked so they
only play on designated stations,
days and times.

Scott Studios is first with a PCl
digital audio card that plays three

uncompressed stereo channels
with overlap from one card while
recording or playing a fourth!

Scott’s non-proprietary 32-bit
audio card is superior to anything
else: >90db signal-to-noise, ruler
flat frequency response, and your
choice of MPEG I, uncompressed
or both, mixed at all popular
sample rates. Others use inferior
8- or 16-bit audio cards designed
many years ago.

It'safact: over 1,922 radio stations
have 4,162 Scott digital work-
stations, including major groups
like CBS, Chancellor, Disney/ABC,

See us in 2,000
Seattle at a8
Booth 721 1,250

1,000
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Clear Channel, Emmis, Citadel,
Cumulus and many more.

Scott Systems are best due to:
m the easiest user interface;
®m uncompressed digital audio;

m 3 products and price ranges:

Good, Better & Best.
Scott Studios’ digital audio is
affordable. A triple-deck Spot
Box Pentium Il recorder-player
startsas low as $5,000!

Scatz Studios

13375 Stemmons Freeway, Suite 400
Dallas, Texas 75234 USA

(972) 620-2211 FAX: (972) 620-8811
Web Site: www.scottstudios.com

(800) SCOTT-77



For over 18 years Broadcasters have come
to Mager Systems for our exquisitely
designed studio furniture. Our unique
construction, along with solid wood
and quality materials, means your
furniture is built to last. Every
installation is backed by a 10 year
warranty. Our quality is affordable
and can accommodate every
budget from economy to
showplace. Call today and
discover why Mager Systems is the
best in Sound Furniture.

Mager Systems is very proud to offer Avonite
Solid Surface. Avonite is a non-porous solid
surface material with depth and richness of stone in
an easy-to-care for composite surface. Avonite is

available in over 60 natural looking colors. Hignly
stain and scratch resistant, it boasts durability with

confidence of a full 10 year warranty.

SPECIAL REPORT:

Metal fences around AM towers are
required to be bonded to the ground
system along with any metal doors
on the tuning houses. Check these
bonds for corrosion.

Fire extinguishers have a place
at every transmitter site, as do
first aid kits. State and federal
laws generally require you to
have both of them inspected at
one-year intervals. Most states
require annual inspection tags
on extinguishers. Be sure yours
are up to date.

Lighting is important, inside
and out. Check all security and
work lighting and replace bad
bulbs and controls. Get a qual-
ity flashlight with at least one
spare set of batteries. Hang or place
it just inside the entrance where it’s
easy to find in the dark. You'll never
regret it

Don't forget the HVAC. Check all
fans and filters, big and small. A shop
vac is indispensable for keeping them
clean. Make sure you have spare air
filters on hand. If you don't have a

AVONITE

TRANSIMISSION

maintenance contract on your AC
systems, be sure to clean the con-
denser coils at least once a season.
Does your site have a sump pump?
Is it running? This out of sight item is

e e
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Wiring troughs are fine, but not if you don't keep

them dry. This one has seen deep water.

often critical. The best advice here is
to simply replace it as often as your
budget and common sense allow. It’s
not a bad idea to have an inexpensive
bilge pump on hand as a backup.
While you're dashing about doing
all these things, it only makes sense
to be making notes. Quarterly check-
list forms that are customized to your

Dmﬁgﬁéﬂi Fabncated Deln ored and Installed

: Pjinemx. 1i
= 'FEL 602:780:0045
- 602-780 9860

-

-

The best in
sound furniture!
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facility will make this easy and elim-
inate oversights. Over time, a compi-
lation of these records will build a
history and assist you in tracking any
troublesome trends.

Some parting thoughts
A word about the tower
itself: The quarterly inspec-
tion is not a substitute for a
full structural inspection by a
qualified consultant. This
type of inspection will estab-
lish guy tensions and inter-
cepts, as well as tower plumb
and true. If you are planning
any changes you'll also need
a wind load analysis. Opin-
ions differ on just how often
this type of inspection is necessary,
but if it’s been more than three years,
it's probably the time to do it.
Think ahead and make the quarterly
inspection a valuable tool in your
pursuit for the perfect radio station. §

Mark Krieger is an active SBE member and
contract engineer in Cleveland, OH.
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FOR SATELLITE
SERVICES.

NFR Satellite Services can customize your package to include any cf the followinz:

e Full-timz Service - 24 hour 4 Uplinkir g services - €.ther portable or
programming capebility; fired - can get you up and running

4 Occasional Service - lease according FAST!
to your need -- whzther it’s for an N Tcp-notch, 24 hour-a-day trouble-
hour, a cay. or an event, shooting and monitorng by our

AN Digital equipment; System Technical Centzr {STC).

STOP Your Search...

Céell NPR Satellite Services at (202) 414-2626 for mote information ¢n your custom-

ized satellite services package today. Link up with us far a one-stop solution to yaur
satellite services nzeds.

/
1/
NPR Satellite Services,
Link Up With Us

635 Massachusetts Avenue, NW, Wash:nzton, DC 22101
(202) 414-2626
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TRANSMITTER MAINTENANC

By Don Markley

Maintenance is important in any facility.

ar too many years ago, this au-
thor started work at a full-time

AM radio station in a market that
barely fell within the top 100. As the
new kid on staff, the assigned hours
were midnight to 8 a.m., with Tues-
day and Wednesday off; a truly great
shift. On the other hand, it worked
well for a student and included sole
or shared participation in transmitter
maintenance.

The transmitter was a SkW Westing-
house, originally installed in 1948. It
was twelve years old when first faced
by this author, but it looked as though
it had just been delivered. Once each
month, it was washed internally with
soap and water. Periodically, the
outside was paste waxed. It had

Control for Any Size Site

Davicom systems provide all the automated monitoring,
reporting and control functions you need to keep your

site(s) operational and legal!
System sizes for small, medium and large

applications
Multi-site capability

Works with almost all sensing devices
Prices include relays, voice operation and PC
software for Windows 95/98 and DOS

the BGS
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davicom

about 1000 meters that allowed for
monitoring of all the voltages. They
were religiously maintained at their
proper values and faithfully logged.
All reasonable spare parts were care-
fully inventoried and stored. In those
days, the high-voltage rectifiers were
mercury-vapor types. New tubes had
to be operated with only filament
voltage for several hours to remove
the mercury from the elements be-
fore high voltage could be applied.
That was done in a spare socket, and
the tubes were stored upright until
needed.

A ledger was maintained in the
operator’s console (otherwise known
as a desk with audio controls and
metering, normally unused but im-

e

technologies
tel: 609-653-1065
fax: 609-653-1075
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portant looking). Everything that had
been done to the transmitter since it
was installed could be found in that
ledger. Whenever a failure occurred,
all symptoms were detailed along
with the pertinent meter readings
and the necessary repairs. When
someone new was hired, the first
requirement was to read the transmit-
ter's instruction book. The second
was to read the ledger carefully. The
immediate result of this was that
everyone at the transmitter was famil-
iar not only with its theoretical work-
ings but also with every problem that
had ever occurred. The final result
was that when the transmitter did
have a problem, repairs were accom-
plished very quickly. Unscheduled
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SPECIAL REPORT:

downtime for the transmitter aver-
aged less than two hours per year.
That was for an all-tube transmitter.
Let’s face it, that kind of reliability is
highly acceptable even for modern
solid-state equipment.

It should be pointed out that
the antenna tuning units were
also kept clean and in good
mechanical condition. The ra-
dials were all resoldered every
four or five years. Nothing was
allowed to grow within 20 feet
of the towers. Everything was
mowed, painted regularly and
cleaned, resulting in a reliable
and stable station

That was then,
this is now

Now, the situation has obvi-
ously changed. For one thing, there
is no row of 8008s lined up at the
transmitter waiting to be installed.
Except for a few stations in the largest
markets, there is no full-time staff at
the transmitter. Most radio stations
are lucky if there is one full-time

KRES Radio
Moberly, Missougi

MURPHY

STUDIO FURNITURE  Our service goes beyond design and fabrication, to total management of your concept’s execution.

Wood Trim Corners * Passive Ventilation * Built-In Wireways *» Multiple Access Panels ¢« Ease of Installation

TRANSMISSION

technician with less than three sta-
tions to maintain.

However, it is still possible to find a
well-maintained station here and
there. One example is a station in

A typical maintenance problem. The bonds and
bolted connections on this feeder must be physi-
caily tested and examined.

Salisbury, MD. During a recent anten-
na project, the author had the oppor-
tunity to spend some time at their
transmitter. While not manned on a
full-time basis, one technician is as-
signed as the transmitter supervisor.
It is his responsibility to see that

They said,
“Show me.”

A 4153 N, BONITA STREET A SPRING VALLEY, CA 91977 A TEL (619) 698-4658 A FAX (619) 698-1268 A
W (800) 307-1060 W Email: dennis@murphystudiofurniture.com W Web: murphystudiofurniture.com W

everything at the transmitter site is
properly maintained and adjusted.
An old RCA transmitter was operating
as though it was new. Every pilot
light in every push button worked.
Even those weird little meter
relays all worked perfectly.
The newest tube in the place
had several years on it, yet
the transmitter performance
was perfect. The transmitter
wasn’t the only piece of
equipment that functioned
in this manner. Although
much of the test equipment
was old, it all worked as if
new. This was simply the
result of continuing, careful
maintenance. By the way,
the place was spotless.

The lesson to be learned is
simple; if the goal is a stable, reliable
station operating right up to the capa-
bility of the equipment, provide plenty
of tender, loving care. For every
piece of gear, operating parameters
have been determined by the equip-
ment’s designers for proper perfor-

So,
We did.

They liked what they saw in
our fine furniture:

Bumpers to keep chair legs
from gouging...wood trim to
keep edges from
delaminating...sloped racks
to keep equipment safe.
Round corners to give their
rooms today’s custom look.

They paid for quality, and
they got it.

How do you make certain
you get everything you pay
for in your rooms? Opt for
the sure thing in studio
furniture design-specify
Murphy Studio Furpiture.
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mance. When these parameters are
allowed to vary from the desired
values, system performance falls off.
Every part in the transmitting system
is there for a specific reason. There-
fore, every part should be kept in
place, adjusted properly and, most
importantly, known to the technician
responsible for the system.

Proper care and feeding

Critical to the operation of any
electronic system, especially high-
power equipment, is cleanliness.
Accumulations of dust and dirt re-
duce component cooling, increasing
the failure rate and decreasing the
system performance. Ultimately dirt
accumulations will lead to premature
system failure. Simply stated, if you
don’t keep the equipment clean and
properly adjusted, it will go to that
great porcelain convenience in the
sky sooner than necessary. This could,
and should, lead to the swift depar-
ture of those responsible for the
servicing of such systems.

Expandable Transmitter
as many as 8 transmitter sites
can be controlled in Real-Time

DI §1; C

Control Systems.

N EWD iG:
— DATALIN=

with modem and voice support

J

=L=CTRONIC

\ ASSOCIAT=S

INC.
(915)595-3103

=
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The answer is quite simple. First,
and of extreme importance, the re-
sponsible technicians should learn
about each piece of equipment in the
system thoroughly. That means, at a
minimum, carefully studying the in-
struction books. If available, hound
the administration until those respon-
sible are allowed to attend the factory
school on major items. Then, get the
place clean and operating properly.
This usually requires significant hump
busting when taking over a poorly
maintained system. After that, the job
really becomes simple. Maintain ad-
equate air flows in all cooling sys-
tems and change filters religiously
(it’s easier and quicker than repairing
overheated equipment). Once ev-
erything is properly adjusted, do the
little touch-ups that will keep it that
way. Actually, less work is required
to maintain the systems in this way
than if you let them go to pot and
then have to repair them.

You absolutely must convince the
management and programming gurus
to allow regularscheduled shutdowns

of the equipment. Pick one night a
month, midnight or so until five or six
in the morning, to go through the
system. In the interests of safety, have
someone there to help. During that
period, it is possible to do the neces-
sary cleaning and adjustments to put
the system right again.

You are faced with two simple choic-
es. Either plan for scheduled shut-
down and maintenance orexperience
unplanned shutdowns, probably at
the most inconvenient times. Of course
the transmitter will still have an occa-
sional failure that takes you off the air.
But, if you maintain it properly, those
failures will be at a minimum. The
current mode of programmers seems
to be to stay on the air at all times. That
is a totally unreasonable approach to
the technical side of the station. If no
interruptions at all are desired, the
station must have a standby transmit-
ter and antenna to allow everything to
be properly maintained. L

Don Markley is president of D. L. Markley
and Associates, Peoria, IL.

A TRANSMITTER'S
REAL COSTS

By Steve Epstein, CSTE

The purchase price of a transmitter
is more than just writing a check.

he cost of a transmitter over its

lifetime is based on a variety of

factors, among them, initial pur-
chase price, efficiency, maintenance
and residual value. Beyond those
factors are financial considerations,
such as the cost of money. As engi-
neers, the primary considerations are
found in the first sentence. The other
items can be discussed with your
corporate accountant. One final con-
sideration is the cost of being off the
air, which is something to discuss

with the GM and corporate manage-
ment. Let’s look at the technical is-
sues.

* Purchase/installation price: It is
fairly easy to get a handle on the
purchase price of a transmitter —
some companies even list them on
their Web pages. However, don't for-
get those little extras that are part of
getting that transmitter to your site
and powered up; things like deliv-
ery, building modifications to get the
unit through the door (or the roof),



When you think of high quality
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forklift or crane rental, changes in
electrical service and even changes
in the building's AC requirements.
Transmitter manufacturers can be
helpful in providing information rel-
ative to these costs; they
have been through it
many times at a variety
of sites.

Other issues such as
RF plumbing and trans-
mitter cooling must also
be considered. These
will vary from installa-
tion to installation. They
will also be different if
the new transmitter is a
replacement for an old
unit or will operate as
the primary with the old
transmitter as a backup.
In the latter case, some
switch-over equipment needs to be
considered. If this is a replacement,
will the changeover result in any off-
air time?

e Transmitter efficiency: The effi-
ciency calculation provided by man-

ufacturers may only reflect the effi-
ciency of the final stage. What you
need to determine is total electrical
load relative to the new transmitter.
This includes the cost of running the

installation costs, the transmitter man-
ufacturers can help.

¢ Maintenance costs: Good preven-
tive maintenance will cost less than
corrective maintenance (see “Trans-

Qreean—
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Additional costs like installation and site preparation
in to the total transmitter cost.

transmitter and blowers, building air
conditioners, if needed, and any oth-
er devices, such as monitoring sys-
tems, that are part of the new trans-
mitter package. Getting a handle on
these costs may be difficult, but like

Accept No
Substitutes

The best sounding, most reliable digital audio

systems use Digigram sound cards. Does yours?

Digigram Inc. 2101 Wilson Boulevard
Suite 1004 Arlington, VA 22201
Phone: +1.703.875.9100  Fax: +1.703.875.9161
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mittermaintenance,” p. 42).
Much of the reason for
this is that problems can
be caught and dealt with
before major damage re-
sults. For example, a
loose mounting on a
power resistor can be
corrected by tighten-
ing the clamp. If the
mounting is left and
gets looser until the
resistor falls from its
position and shorts out
more components, the
off-air time and repair
costs will be signifi-

cant. Preventive maintenance
schedules should include inspec-
tion lists and a timetable for re-
placement of significant items, such
as blowers, PAs and other items
affected by time and use. You will
also want to determine schedules
(both maintenance and cost) for
support equipment, such as heat
exchanger motors, AC units, etc.
All of these need to be included in
maintenance costs, as do labor costs
for the time required. Finally, many
manufacturers have a suggested
spare-parts kit. Consider buying the
kit along with the transmitter.

¢ Residual value: We are on not
quite ready for DAB in the US. So,
considering that the rules for IBOC
have not yet been fully written, this is
not really a major factor.

It has been my experience that the
additional cost of a high-quality prod-
uct is more than offset by reduced
maintenance and downtime over the
product’s life. In the end, you have to
decide how much those factors are
worth, because you, or your succes-
sors, will be the one at the transmitter
site at two in the morning — skinning
knuckles and shedding blood — not
the corporate accountantor theGM.  §

all figure

Steve Epstein is the technical editor for BE
Radio's sister publications, Broadcast Engi- -
neering and Video Systems.
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level of expertise in communications. With our world-class portfolio of wireless,

) ) ) WIRELESS
security, broadcast, enhanced services, testing, support and network management

solutions, Harris Communications can help take your business to the next level. BROADCAST

COMMUNICATIONS
PRODUCTS

1-800-4-HARRIS ext. 4000 = 407-727-9207 ext. 4000 I/-V\ms
[«

www.harris.com/communications ommunications
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SPECIAL REPORT: TRANSMISSION

Living and thriving
with digital telephone towers

By Mark Heller

Work together and make it a profitable situation

CS technology companies are

almost constantly adding tow

ers in major population areas
and chances are your station is in a
position to act as either an asset or an
impediment to them. In case you're
unfamiliar with the technology, PCS
phones are unlike normal cellular
phones in that they offer features like
Caller ID on the handset, as well as
digital clarity, making them sound
like a standard wired phone. They
rely on an Internet-like digital trans-

mission cable to connect users, rath-
er than jumping from one cell tower
to another. Once 1 heard the differ-
ence and understood that some of
these phones come with 205 various
options including call forwarding, fax,
missed-call list and voice mail, 1 was
sold on the technology.

The host

WTRW Radio in Two Rivers, W1, is
a 1kW AM station. It has recently
signed a thirty-year lease with two

on the station’s site.

The city fathers of the municipality
(population approx. 13,000) in which
the station’s studios are located de-
cided to tightly regulate the building

97009497774

800+ 345 ¢ VSAT

8728
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Back in 1988 when NSN introduced VSAT satellite technology to the
broadcast industry, there were fewer than 1,500 VSAT terminals in the
USA. Today there are over 150,000!

Over the years, we've installed more than 150 uplinks and over 2,800
remote sites worldwide. And we've blazed a few trails including the
first ComStream ISO/MPEG VSAT digital audio and data networks in
the USA, Venezuela, and the Bahamas; the first "store & forward”
localized satellite audio networks in the USA; and the first VSAT SCPC
paging data distribution network in Hong Kong.

NSN's unmatched integration experience has made us the nation’s
preferred choice for VSAT networks. We are the largest authorized
distributor of ComStream digjtal audio equipment. The recent addition
of Wegener’s digital audio product line provides us with an extensive
array of the finest satellite equipment and broadcast communications
products to meet your needs. NSN offers complete, turnkey networks
with spacetime for coast-to-coast stereo audio starting at just
$1,595 per month! Look to us for:

Satellite Data Networks

Satellite Internet Connectivity
Network Design & Licensing
Domestic & International Spacetime
24-Hour Technical Support
Installation & Training

Fax 9700949 9620 NSN NETWORK

E-mail: kelly@nsn.net SERVICES

LR R K
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PCS companies, thereby ensuring a
steady income. The station also helped
the PCS firms acquire proper build-
ing permits for a new tower by locat-
ing the new site within the shadow of
its existing tower. Now, the two les-
sees are competing in the market-
place together from the same tower
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The world's finest on-air system.

challenge 4

""We love it
because it does
everything!'

y

Ask any software or hardware company how much combined RADIO EXPERIENCE is on their staff. We
guarantee nobody comes close to the wide radio backgrounds of RCS people. We've been where you
are...station ownership, management, engineering, programming, production, on-air. Experience in ALL facets
of radio is curiously absent from other digital computer companies. Plus, RCS uses industry-standard
components including Digigram audio cards. Rarely do you make such an important decision...Make this the

right one. Get Master Control NT from RCS.

Want a free video? |-

Jot your name and address in this box
and fax to 914-723-2258. We'll rush | A9dress

Station:_

you your video and more info on | City:— State Zip
Master Control NT. Tel: __ Fax _

. R «mmmm Radio Computing Services, Inc.
—f—},—? g Two Overhill Road VJ'—‘“S OF
I @R  Scarsdale, New York 10583 USA
. B sy Tel: 914-723-8567, Fax: 914-723-2258 b ¢
BEE WL N W F-mail: info@rcsworks.com 3 -~
Sound Software www.rcsworks.com B oy
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SPECIAL REPORT: TRANSMISSION

Detail of the PCS tower's detuning skirt. The cost
of detuning was paid by the PCS companies.

welcomed the added tax
base. In the first year of
operation, the tower and
the two providers’ equip-
ment were valued at
$700,000 and used no wa-
ter or septic system to oper-
ate. That’s the equivalent of
having five houses built at
$140,000 each with no need
for garbage disposal, well
water or other normal ser-
vices expected with a res-
idential area. Professional
and serious contact with
PCS company engineers
convinced them that
WTRW’s tower site was
superior due to its exist-
ing zoning and the fact
that because of its loca-
tion, there were few resi-
dents to complain about a
tower in their backyard.

modate the existing tower cemented
the deal

The plan

WTRW owns the nine-acre site
where it is located. Station engineers
aggressively worked on a solution
that would allow a new 195-foot tow-
er, located 300 feet from the existing
239-foot tower, to appear nearly trans-
parent to the AM facility. The key was
to detune the new PCS tower. The
detuning skirt — three wires extend-
ing from the new self-supporting tow-
er that were tuned by a consulting
engineering firm through a fixed and
an air-filled variable capacitor — were
paid for by the digital celtular firms.

AM stations can experience difficul-
ties with new towers in close proxim-
ity. Directional AMs have concerns
within a two-mile range, and non
directional AMs worry about towers
within about a half-mile range. If left

of new towers. Meanwhile, the WTRW  The airport committee was happy as  untuned, PCS’ grounded towers can
tower site is immediately adjacent to  well. If these benefits weren't enough, ~ dramatically affect the coverage of
the city limits, in the Township of the station’s willingness to allow the  the existing broadcast station. I know
Two Rivers, where town officials detuning of the new tower to accom- of one broadcaster who complained

If you’re off the air and not sure
what direction to take, call us first.

We’ll be the last call you make.

Satellite Systems is respected industry-wide for prompt, accurate service to radio stations and
networks. Whether you have a Dart 384 or Scientific Atlanta 7300/7325 we can repair your equipment.
Pre- and post-service technical support, along with a 6-month warranty.

Introducing the CB500 Tone Decoder

Satellite Systems now has available the CB500 Tone Decoder. The CB500 will detect the 25Hz, 35Hz and 25+35Hz with
individual front panel LED indicators for each function. Other benefits included with the CB500 are:

+ Size: 8"w, 2.5"h, 7.25"d + Relay contacts rated at 1 amp at 120 VAC. Contact NO, modifiable
+ Qutput level is adjustable from the front panel. Max output level to NC
is in excess of +15 dB - Relay closure time front panel adjustable approximately .5 to 2.5
- Frequency response: +/- 1dB from 60Hz to 20kHz seconds
- Distortion/noise better than .04% from 60Hz to 20kHz + Input and output connections: Screw terminal plugs (no soldering
« Sub audible tone rejection: 30 dB or greater with undistorted tone required)
+ Audio input level control

qanro® Y SATELLITE SYSTEMS

=i m g n .
_ﬁﬁ. o ﬁ_"‘:—i;:-‘—-u sa‘e““e sy::iquipn;‘::ries_ 615 East Brookside Street - Colorado Springs, CO 80906
o - o ce i
— P with -a“|yudi“9 ac |ebfa“.ng retiable (719) 634-6319
= - in¢ cele” iding Sales: (800) 817-7664

rov 5
7 yea'sr‘;'P';i, servic® Fax: (719) 635-8151

Satellite Equipment for Radio
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( EDUCATION AL CIRCULAR SERIES

Model Bays Power Gain Price

MP-1 1 600W -33 $250

MP-2 2 800W 0 $680

MP-3 3 800W 1.4 $980

MP-4 4 S00W 33 $1,280

MP-2-4 4 2,000W 33 $1,820

MP-3-5 5 3,000W 4.1 $2,270 '
6 3,000W 52 $2,740

Q'IP-3-6

s b L7
“LOW POWER CIRCULAR SERIES
Model Bays Power Gain Price
GP-1 1 2,000W 3.1 $350
GP-2 2 4,000W 0 $1,350
GP-3 3 6,000W 1.5 $1,900
GP4 4 6,000W 34 $2,600
GP-5 5 6,000W 4.3 $3,150
QP—6 6 6,000W 5.5 $3,700
- $ '\ ;
MEDIUM POWER CIRCULAR SERIES
™
Model Bays Power Gain Price ‘,
SGP-1 1 4,000W -33 $690
SGP-2 2 8,000W 0 $2,690 3
SGP-3 3 10,000W 1.4 $3,595
SGP4 4 10,000W 33 $4,500
SGP-5 5 10,000W 4.1 $5,300
SGP-6 6 10,000W

OMB America
3100 NW 72 Ave #112
Miami, Florida 33122
Phone: 305-477 0974
Fax: 305-4770611

j Toll free: 888-OMB4USA

Conn
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The tuning network onthe PCS tower.

at hearings about cell tower loca-
tions. He never realized he could
have benefited with a tower deal, not
to mention better-quality wireless
phone broadcasts from his sports
remotes on the weekend.

The towers co-exist to each other’s
benefit. The underground electric
and telephone are buried far away
from the station’s ground system, and
the improvements to the land in-
creased the value of the property. If
either tower were to fall, the fall
radius is great enough that the other
would not be affected.

The new tower did not need to be
painted or lighted, as it fell below the
200-foot level requirement for paint
and lights, and was in the shadow of
the existing AM tower which is litand
painted.

WTRW aggressively pursued this
opportunity. The added rent is a plus
for the station, which also adds in-
come by renting a paging antenna to
a Dallas-based paging company. Many
small market broadcasters do not
realize that their local banker looks at
these types of leases as future earn-
ings and that broadcasters can in-
crease their borrowing ability with
the new income. It is even possible to
assign the rent checks to make a loan
payment, as long as the PCS compa-
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ny is solid in its banking
arrangements.

Good for everyone

Is it a win/win opportuni-
ty? It's better than that. It’s a
win/win/win because the
station also landed a retail
agent contract from the two
renters. WTRW is now sell-
ing PCS phones from its
offices. Since the station is
open seven days a week, 24
hours a day, it has more
available hours than the
mall. The station receives a

The PCS tower is inthe shadow of the AM
tower, so paint and lights are not re-

quired.

discount on the purchase
of the phones from one
client and gets a flat com-
mission per activation from
the other. Added to the in-
centive, the PCS companies
allow for a modest co-op
advertising plan, which al-
lows $25 per phone to be
used for advertising. Natu-
rally, WTRW includes itself
in the advertising buy.
Broadcasters shouldn’t
worry about interference
from this technology. The
1900MHz frequency range
is far above remote pick-up
and studio-transmitter link

frequencies. It's much closer to the
satellite band than anything in use for
broadcast feeds. Since the towers are
fenced and unmanned, they simply
become a silent partner with the exist-
ing AM station. There is no TV inter-
ference involved with PCS towers.

It's a safe assumption that PCS com-
panies are going to pay rent to some-
one, so there’s a great benefit in
pursuing it. One of WTRW's nearby
competitors passed on the opportu-
nity to-allow a PCS near his FM tower.
He was worried about wind loading
on his tower, and didn’t realize these
companies have the financial ability,
in most cases, to construct a new
tower suitable for all renters
and future antennas. The value
on his leases would have been
more than $120,000 over twen-
ty-five years.

This success story for WTRW
is another example in how en-
gineering can turn into a profit
center for the station. With the
bottom line being a concern for
any station, finding ways to
make each department an asset
and not an expense is more
important now than ever. i

Mark Heller is president and general
manager of WTRW, Two Rivers, WI.

WTRW owns a nine-acre plot which comfort-
ably hosts both towers.
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Continental’s new 802D Digital FM Exciter provides
the broadcaster with a truly unique plalform for digital FM
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REMOTE SITE

Running a transmitter site in your absence is easy
...with the right equipment.

hen the FCC rules were
changed toallow remote
control of unattended
transmitter sites, a new form of
technical operations was born.
Being able to monitor and control
the basic transmitter functions with-
out standing in front of the trans-

Remote site control tday can be more integrated
and offer more features than ever before.

60

mitter opened the gate to many new
possibilities

Basic ideas

Remote control systems take two
basic forms. Dedicated studio/trans-
mitter systems consist of a studio
terminal and a transmitter terminal
connected full time by some form of
communications link. Typically, a
terminal has a display window to
view the selected channel’s teleme-
try information and controls for two
relay functions, usually labeled raise
and lower. These labels are from
early applications where they were
commonly used to adjust power or to

BE Radio  October 1998

turn a transmitter on or off.

The other application is a single-
ended approach and became pop-
ular in recent years with the relaxed
FCC rules on unattended station
operations. Instead of a dedicated
path and a unit at the studio, a
single device is installed at the trans-
mitter and accessed via a
telephone line. The -ele-
phone keypad becomes the
control interface. The same
control and metering is avail-
able over the phone with
out having to be tied to a
single location

By Chriss Scherer, editor

Modems

Tying a studio and transmitter unit
together offers many options. All
communications paths can be bro-
ken into four-wire or two-wire sys-
tems. The simple names are accurate
in their descriptions. (The names are
applied with a balanced audio path
in mind since the terms come from
the telephone standards where they
were first applied.)

Two-wire systems use the same, bi-
directional path to communicate. In-
formation is sent and received with
the same connection. The units tied
to this path must have a hybrid in-

Transmitter Site

:

-

Transmitter

Figure 1. A basic transmitter remote site control system.

There are hybrids to these systems
as well, but you can usually see one
of the two basic designs was used in
the initial design of the system. The
interface may be dedlicated hardware
or software running on a PC.

stalled to sort out the sent and re-
ceived information. The most com-
mon use of this path is a telephone
circuit. The path may be equalized-
or dry-copper pairs if the distance is
not too great. For many remote con-



Does,

Really

Matter?

What kind of soundcard does your digital
broadcast system use? Its a critical matter. For
openers. even with a new production suite, fransmitter
and the latest <atellite links. the audio quality that hits
} the air is only as good as your soundcard. Fact is.
Antex soundcards have continuously ANTEX AUDIO
redefined PC-based digital audio quality

for more than a decade. Antex offers

field-proven technology that exceeds
expectations. Plus. Antex cards provide all the
most popular compression formats for
digital broadcast. Ask people who know.
The industry’s most respected software
and hardware developers and
manufacturers have Antex plugged in.
And they show it. So you see. it's important

to know your soundcard. It matters.

Ask For Antex

w ANTE
/t. ELECTRONICS

NEVER LOSE SIGHT OF SOUND.

1125 West 190™ Street, Gardena. California 90248
310-532-3092 - 800-338-4231 - www.antex.com
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The best digital broadcast systems use Antex Audio. Do Yoo?
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REMOTE SITE CONTROL

trol applications, a dial-up POTS line
can sometimes be used as a backup
in emergencies. The advantage to
this method is a simple installation.
Only one path must be planned and
maintained.

A four-wire path has discrete meth-
ods of sending and receiving data.
The two paths don’t have to be the
same either. As long as the time
delay difference is small, there

should be no problems. The choic-
es for four- wire paths are many
and include RF, subcarrier, telco
and other variations that work with
the digital transmission technolo-
gies offered today. A four-wire sys-
tem and discrete path mean no
hybrid for the terminals. Another
advantage is that each path can be
chosen to work with whatever ex-
isting system may be in place. An

added advantage is that if one path
fails, the other may still operate. You
may not have transmitter readings,
but you still have positive control
over the transmitter. This can help
buy some time when a crisis arises.

Operations

All of the systems available offer
metering inputs and control out-
puts. The metering inputs take a

Transmitter Site

Transmitter

e —

Transmitter Site

Transmitter Site

Transmitter

Figure 2. Networking multipte sites together has allowed greater control and flexibility for the system.

Holaday has the keys ...

* Easy-to-use, graphical ELF, VLF, RF instruments
« EMF analysis software

= Personal protective equipment

« Training, site surveys and technical support

« Full calibration services

oy L2z Holaday

We do our job so you can focus on yours.

Telephone: 612-934-4920 « Facsimile: 612-934-3604
E-mail: sales@holadayinc.com e Internet: www.holadayinc.com
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voltage sample, multiply by a con-
version factor and then provide the
result. These inputs can usually
tolerate an input voltage of a few
volts. If a higher voltage is avail-
able, some type of voltage divider
must be installed. The output dis-
play can be calibrated to a linear or
logarithmic scale and the conver-
sion factor chosen to display in a
specific unit (volts, amps) or per-
centage

Contro!l outputs may be open col-
lectors or relay contacts. Many times,
open collector outputs will be used
to control relays for better isoiation
and current handling capability. In
most cases, two sets of relays are
associated with one channel

Status inputs are common on most
systems as well. Sometimes called
digital inputs (with the metering in-
put being considered analog), they
easily show a binary state condition,
such as on/off, high/low or normal
emergency.

Of all the systems offered, these
elements are common to all of them.
There are other features and capabil-
ities that can be used in different ways.
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LOW COST TOP QUALITY
FM TRANSMITTERS AND
POWER AMPLIFIERS

TRANSMITTERS/EXCITERS

10W IN STOCK READY
I5W )TO SHIP

TRANSMITTERS/POWER AMPLIFIERS

150W IN STOCK READY
300W ) TO SHIP

S500W

1000W

1.5kW

2.0kW

2.5Kw

3.0kW

CALL (TOLL FREE)
1-888-411-5174

PPTEK
y

1814 SCHOOLDALE DRIVE, SAN JOSE CA 95124: 408-448-3342 FAX 408-448-5951
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Features and
options

Dial-up control is a
feature that gained al-
most instant acceptance.
Even in dedicated sys-
tems, the ability to call
in directly to the system
to gain control or just
check on parameters
was welcomed. As por-
table phones came into
common usage and the
typical transmitter op-
erator (air personalities,
producers) became less
involved in technical
operations, the need for
immediate answers in a
crisis was obvious. With
dial-in access came the
ability for the system to
dial-out when an out-
of-tolerance condition
arose. Sometimes the
engineer knew there
was a problem before
the operator did

Basic dial-up control-
lers have been around for some time.
When the FCC relaxed the remote
control rules, several systems picked
up on the basic DTMF controllers and
introduced the common dial-up units
we have today.

The biggest enhancement to dial-
up control is voice prompt response.
For some applications, beeps or tones
may suffice to indicate current status.
For more complex information —
usually delivered much faster a
synthesized or sampled voice can
report readings and alarms much
quicker and with greater accuracy.

PCs and interfaces

Laptop computers have made ad-
vances in many technologies, and
remote site control is yet another
one. Setup and storage of system
parameters is easily accomplished on
many systems with the help of a PC.
Some systems use a PC as the main
interface. If voice-prompt dial-up isn't
enough, how about dial-in capability
that can automatically determine if
you're calling from a phone or a
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Transmitter

Figure 3. PC control can watch over multiple sites at one time. Connection to the sites can be fixed
or temporary.

Transmitter Site Transmitter Site Transmitter Site

Transmitter Site

L I" T
WL WES B

Transmitter

Transmitter

computer? A voice prompt can only
offer information on one channel at
a time. A monitor display can show
you many if not all the channels on
your system at once.

One studio controlling one trans-
mitter site was the normal situation at
one time. Later, adding a second
station or an auxiliary site became the
status quo. With multiple stations
sharing facilities and (usually) engi-
neering staffs, tying multiple systems
together became necessary. The abil
ity to monitor and control multiple
transmitter sites is also now quite
common. Larger station group engi-
neers and regional technical supervi-
sors are able to check the status of
any or even all of their sites at one
time. With station technical staffs
running leaner, this can help if you
are out at site A working and site B
pages you with an alarm condition.
If the remote control systems are
tied together you can quickly look
at the parameters and decide if you
need to go ASAP or if it can wait a
short time.

Transmitter

More sites as needed

QEl

Pre-built Transmitter Sites
Solid-State Transmitters
Single-Tube Transmitters
Low Power Transmitters
RF Amplifiers

FM Exciters

Digital T1 STL Systems

Digital Spread Spectrum

Digital Stereo Generators

Modulation Monitors




Automation or automatic

Automatic contro! of many parame-
ters is a common option. Again, with
a leaner staff, sometimes a compro-
mise must be made. Programs exist
that can monitor the operation of the
transmitter system and detect a fault. It
can even be set to allow a minor alarm
to occur a few times before acting.

Another welcome feature is auto-
matic logging. Printing directly to pa-
per or storing the data on a hard drive
is a valuable resource for almost any-
one. This gives an accurate, reliable
means to pull up the data monitored at

Automatic vs. manual logging

In an o01line forum, several engineers
recently took part in an informal dis-
cussion of the pros and cons of auto-
matic logging and having air personal-
ities take transmitter meter readings.
The opirions presented in the discus-
sion were varied — as were assess-
ments of non-technical staff abilities at
each staion.

Automatic logging offers an accurate
record o all the events mon tored by
the remote control system. Because
the remcte control system haadles the
logging, -here is no doubt tha: the data
gathered is reliable. A human opera-

the adwantage of being there at all
times, meaning that there is a set of
ears thee as well.

However, it is easy to get distracted
during n air shift and forget to take a
set of readings as needed. It would
seem that automatic logging is a more
reliable way to go.

Why not do both? Have the automatic
logging accur as needed, but also have
the operators take a set of readings at a
p-e-dete'mined interval. This keeps a
set of perfect readings available, but it
a so keeps the operators in touch with
the equioment. You may never need to

the transmitter site. Having a steady
stream of data makes it easier to track
tube performance and transmitter effi-
ciency or help determine the cause of
an equipment failure.

Remote site control has grown far
beyond the basic operations it was
originally designed for. Transmitters remote control system more useful. FCC rules. The technology has es-
are not the only devices being con- Some installations use both dedicated caped those constraints, and, as is the
trolled by them either. Integration into  and dial-up systems for main and case in many other areas of broadcast-
satellite receivers, RPU systems, secu-  back-up uses to improve reliability. ing, further integration into the com-
rity systems, standby generators and Remote control systems are no long-  plete system is driving the designs and
audio processing are all making the er limited by the tight constraint of applications. .

tor’s reacings may not be as precise. In  ask one Jf them to switch something for
case of a problem, the engineer can  you, butif you do call in, he or she will
dial in (if the remote contro has not  already <now how to change channels
already called out) and correct it. and press “raise,” without first asking,

On the other hand, an operator has  “What’s a remote control?” ¥

Meeting The Broadcaster’s
Present And Future Needs
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Transportable Pre-Built Transmitter Sites

Solid-State and Single Tube
High Power Transmitters

Toll-free Sales (800) 334-9154

Fax (609) 629-1751

Emergency Service (609) 728-2020
Web Site: http://www.qei-broadcast.com

QE! Corporation
One Airport Drive, P.O. Box 805
Williamstown, NJ 08C94

e-mail: geisales@qei-broadcast.com
For More Information Call Us Toll-Free At (800) 334-9154
Circle (36) on Free Info Card
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Keep your site running smoothly

PA on and off, to as complex as complete metering,
status and control for multiple sites with a graphic
interface. The following is a listing of products available for
remote control and remote control interfacing at your site.
The basic control systems are usually full-time, dedicated
controllers and paths, or stand-alone units with POTS line

Remote site control can be as basic as turning the final

Compiled by the BE Radio staff

There are hybrids of these two systems as well. Still other
methods are detailed in the product descriptions below.
Unless otherwise specified, all PC access to any product
listed is via standard communications software like Pro-
comm, Bitcom, Windows Terminal or Win95 Hyper-term.
All of the manufacturers here have websites with additional
information available. Go to www.beradio.com and click on

dial-in access where the telephone keypad is the interface.  the Industry Links for direct access to all of their sites.

Broadcast Tools

DC-8A Dial-up remote control

A stand-alone, dial-in controller, the DC-8A has eight control outputs and eight status inputs with screw
terminal connections. Up to eight digit password protection keeps it szcure from curious callers. The unit
can be configured for different applications, with settings
for relay activation (duration of DTMF tone, latching,

" interlocking), tone acknowledgement defeat, stand-alone
DTMF decoding, and individual status and control polling. The unit recalls relay settings on power loss and

M restore them on power up. The pager alert function calls up to three numbers upon activation of any or
all status alarms and displays a preset telephone number and offend.ng status input number.

|
> -

PSC/B Programmable Schedule Controller
Up to 160 events can be programmed into the PSC/B to occur at specific hour/minute/second times on
specific dates (as day/month/year) or repeating on a day of the week. Each event may control one of the
20 SPST relays and/or 32 serial custom commands. Relays may e set as
momentary or latching. The unit’s time can be synchronized with the external =
sync input, which includes a status LED, but does reference the 60Hz line for
time reference and is stability rated at three seconds or less per month. Memory
| is maintained on power loss by an internal 1F capacitor. Other features include
leap-year correction, 24-hour time format, the ability to program multiple
years in advance, and password protection. Programming is accomplished
via a non-dedicated PC running any standard terminal program. Connections
are made via the WAGO clamp wire captive terminals. Optional rack mount adapters are available.

atalit
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SCR-8A and SCR-8B serial remote controls
The SRC-8A is a unidirectional setial remote control that offers eight
channels of opto-isolator wet or dry inputs and eight SPST relay outputs.
A communications link can be made using most RF, wireline and fiber
STL systems, or directly with US Robotics’ Couroer 1200 to 9600 baud
. modems. Two units are required for communication: the SRC-8/T
transmitter and SRC-8/R receiver. The units are identical in shape and
”Mém = size. Connections are made with the WAGO clamp wire captive
R e e m—— wewdht  terminals. Communication is done with RS-232C or optional RS-485.

Two systems can be linked for eight-channel, bi-directional control as the SRC-8B.

360-428-6099 » 360-428-6719 fax  bti@broadcasttools.com
Circle (250) on Free Info Card
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Rock solid remote connections
A.E.T.A. Scoop Reporter MKII

Are your remote connections impor-
tant? You bet they are! Keep your
live feed active with the highest
standards possible. Use the new
Scoop Reporter MKIl manufactured by
A.ETA. This new generation of
P.O.T.S. (Plain Old Telephone Standard)
codec supplies rock solid quality to all
of your remote connections

Tired of long delays in your remote?
User-selectable delay modes down to

150 ms that are a standard feature on
the Scoop MK II offer you a choice
when it comes to bidirectional
communications.

When news feed and remote
broadcasts are important to your
organization, get the Rock Solid
Solution. Why risk it? Try the Rock
Solid A.E.T.A. Scoop Reporter MK ||
codec today.

1-800-622-0022 » www.harris.com/communications

Circle (37) on Free Info Card
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Burk Technology
ARC-16 System
This full-time remote control system has many options and offers 16 status inputs, 16 metering inputs
and 32 control outputs (16 raise, 16 lower). The two-line, 32-character LCD readout displays the channel,
site selection and associatea metering. 16 LEDs show the status
input readings. The front panel is designed to be easy to use,
especially for non<technical operators. The basic system

has one studio and one transmitter unit. Metering and
status channels can be custom labeled for easier identi-
fication. One ARC-16 unit can be expanded up to 64
channels of status, metering and control. Options include the ES” for dial-up control with a simulated
voice prompt, studio control for status and control of studio equipment from any ARC-16 unit in the
system, CDL computer control, AutoPilot automatic control and m_ltisite capability. Up to four sites can
be integrated into a combined hardware system using a variety of communications paths. AutoPilot

allows up to 16 sites with full-time connections, or over 500 sites with dial-up connections.
800-255-8090 ¢ 978-486-0081 fax * control@burk.com
Circle (251) on Free Info Card

CircuitWerkes
DR-10 Dial-up controller
This dial-up controller has 10 sets of relays, eight single-pole and
two DPDT. Features include: selectable ring auto-answer; inde- il i sikasii
pendent relay function for momentary, latching or interlocked operation; relay closure on leading or
trailing edge of touch tone;
up to an eight-digit pass-
& word for control, with a
Telephone Line | oo
p tening functions; and four

- - ,, status inputs that can also

control relays and dial out

up to four numbers. Con-
nections are made with
screw terminals, and pro-
gramming is accomplished
with a standard telephone
or DTMF encoder. In case
of a power outage, the
unit will retain its program-
ming and return the relays

FF|CE LINE to their last settings. An

7 DIAL-UP DEVICES CAN SHARE ONE CENTR

external audio input al-
lnovonics' PBX is a cost-saving alter- The PBX finds immediate ap- lows the unit to send au-
native to the multiple telephone lines plication with the expanding use of dio down the phone line
otherwise needed for modems, unattended remote equipment: as well. An open collector
alarms and other dial-up apparatus o Broadcast Transmitters/Translators output is also activated
installed at remote equipment sites. « Cellular/2-Way Radio Facilities (momentary or latching)
The PBX allows as many as seven e Microwave Relays when the unit goes online
devices to share a single central-office e Geophysical Monitors for logging purposes. An
line, for outgoing calls and with selec-  Pumping Stations PBX optional rackmount adapt-
tive incoming access as well. * Security Systems $420 er is also available.

352-335-6555
C’ 352-380-0230 fax

info @circuitwerkes.com
Circle (252) on Free info Card

Inovonics, Inc.

1305 Fair Ave., Santa Cruz, CA 95060 USA WWW.Inovon.com
TEL: (408) 458-0552 * FAX: (408) 458-0554

Circle (38) on Free Info Card
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377D-2 Transmitter Control

Any installation with a main and auxiliary transmitter has to be able to easily switch either one on
the air. The interconnections required between the two
transmitters, a coaxial switch, dummy load and antenna
system can be cumbersome to build from the ground
up. The 377D-2 provides an interface with an easy-to-
read status panel to switch transmitters and integrate
the function into the remote control system. NiCd
batteries hold the memory in case of a power failure. In automatic mode, the unit can sense a loss

of RF and switch the other
transmitter on the air. Also
available is the 377D-1 com-
biner control, which is sim-
ilar in appearance but used
for combiner systems instead
of main/alternate arrange-
ments. The 377C-1A is an
exciter switcher with a built-
in dummy load for main/

alternate exciter installations.

214-381-7161 - 214-381-3250 fax
Circle (253) on Free Info Card

Davicom

Mini M-A-C

The Mini M-A-C accepts eight
metering inputs, 16 status in-
puts, two audio monitor in-

puts, and controls eight re-
lays. Minor and major alarm
messages can be sent via
voice phone, fax, pager or
computer, depending on the
programming. A serial port
allows interfacing with addi-
tional equipment without
having to add a second tele-
phone line and modem. The
Mini M-A-C can be pro-
grammed to automatically
perform commands based
on the status of one or sev-
eral inputs, for example
switching to a backup trans-
mitter. Two software ver-
sions are available depend-
ing on the complexity of
contro} needed.

Continental Electronics

Mrs ' Braverman
on the new Millenium Console,f 4

I TOLD MY SON DANIEL
Don't change a good thing (everyone loves his RS-Series consoles).
But even | have to admit—these new fancy Radio Systems Millenium models are better!
They tell me that the soft-touch keypads are rated for 1,000,000 operations, the LED’s won't
burn out, and there is a microprocessor in charge of each channel for extra remote control.

And of course such perfect sound!

What do | know —except it looks so beautiful and costs RGN FLRGERIG R T

m PY 601 Heron Drive, Bridgeport, New Jersey 08014
{609} 467-8000 | fax : (609) 467-3044 | www.radiosystems.com

Circie (51) on Free Info Card
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Affordable

Digital Automation
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Broadcasters around-the-world are discovering our 24 “uu
easy-to-use WaveStation automation. Install our

software on your PC and you have a powerful, versatile
music-on-hard drive or satellite automation system. Fn[
WaveStation comes with its own digitai audio editor
and uses standard or compressed WAV files. Full
automation, voice track orlive assist. Win3.1or 95. "cn sm

888-BSIUSA1 Onily

Try Before You By $999

Downioad the Actual Software!
BSI

WWW.tB ma Com Broadcast Software International
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" How to tame heavy duty\
transmitter power
problems.

* Hold output
voltage within
+1I%

* Power ratings

Jrom 2 to
1680 kVA

* Maintenance
bypass plus other
options

® Rack mount units
available

WHR Series
STABILINE® Voltage Regulators

Transmitters placed in remote, unattended locations such as
mountain tops and wilderness areas require long utility power
lines which can cause damaging power aberrations. As a
result, power tube life can be reduced by as much as 70% and
the performance of other sensitive equipment is similarly
affected. WHR Series STABILINE® Voltage Regulators correct
these problems permanently not only in transmitters but also
in receiving stations, studios and mobile production vehicles.
For full information, write or call Ted Gladis toll-free at

Call today 1-800-787-3532 USA/Canada

WARNER ELECTRIC Bristol, CT 06010 USA
MOTORS AND CONTROLS Tel: 860-585-4500

REMOTE SiTe

Davicem (continued)
M-A-C System

The M-A-C System is based on the same ap-
proach zs the Mini
M-A-C but offers
more /0. Up to 32
metering inputs, 64
status, 16 audio
monitor inputs, and
up to 64 relays can be installed. The unit offers
16 RS-232 serial communication ports for exter-
nal equipment. The menu driven software built
into the unit allows the user to easily program
complex operations such as automatic switch-
ing to & back-up transmitter, controlling the

-

DIVISION /\ Fax: 860-582-3784
WWW. warnernet.com/sev_main.html
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i e e =1  munication  soft-
ware package, MACOMM, which offers a full
graphics interface for fast and simple operation,
is also supplied with each unit.

MACNET -
MACNET is a man- —
agement software -

system that can be

used to collectalarms

and repo:ts coming

from the Mini M-A-C

and M-A-C System TeersliEsasime=am
monitoring units. It uses the MAPINFO graphi-
cal interface and its database is Microsoft Access-
compatible. MACNET functions as a decision
assistance tool for the operator, All decisions are
made by the operator, but MACNET will promptly
supply all the information required so that the
operator will know exactly what is going on at
the transiission sites. MACNET runs on Win95,
all menus, sub-menus and reports are easily
selected using the mouse, and all information is
presented in a simple and easy-to-read graphi-
cal format. The database created for each site
has the ability to set up multi-site tracking by
city, state, region, country, etc., and can also
possibly include stored enginee-ing drawings
for each location. The number of sites that can
be accessed is only limited by the size of the PCs
hard drive. Price is based on the number of

M-A-C systems purchased.

609-653-1065 * 609-653-1075 fax
ejones @davicom.com
Circle (254) on Free Info Card
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Electronic Assaciates, Inc.

Dataline Remote Control svstem

This expandable, modular control system starts at eight metering
inputs. eighr status inputs and 16 control relays. Expans.on can be
done in groups of eigat mztering and status or 16 relays. The
master system is 2RU and eich expansion chassis is also 2RU. It
includesaHayes

modem for com- . 3 —— |
munication The :l ﬁ_ &8 e

B o

factory can pre- © -
program the unit
to your epecifica-
tions before ship-
ping. Fiekl programming iz also easily done with the RS-232
connection. Four timers (two on, two off) can be set for each
month. Tke control site uses a PC running the Data_ine or RF-Host
software. Remote call-in automatically selects ketween voice/
DTMF or romputer. Remote call-out to assigned phone numbers
has a spesch anncuncemert. Updates are provided free for the
first three years of ownership.

RF-Host 2.0 8-site control program
The RF-HOST Multi-Site Controller runs
on Windows and has a controller board

with eight high-speed RS-232 serial
ports. It will simultaneously display up
tc eight transmitter sites from a single

=
&=
e
=

control site computer. When control is
active for an individual site, data pro-

bl £ £

cessing and monitoring for alarms is continued from all sites.
Individua. sites mav also be viewed for more detail=d information.

RF-Manager/RF-Director

The RF-Director, with eight metering inputs, eight status inputs
and 16 command chan-
nels, and -he RF-Manager,
with up 0 128 metering
inputs, 128 status inputs
and 256 command chan-
nels, are identical in func-
tion and operation. An
entire update is sent severa times
per secor.d with any changzs and
alarms. This provides the studio
with a real-time graphic display of the transmitter performance
Commands sent to the transmission site exhibit the same real-time
response, and as a result ire executed within a fraction of a
second. Macros can be programmed to carry out routine opera-
tions like switching transmitters to simplify operator usage
Logging of all alarms is done by the transmitter and studio site
computers.

915-595-3103 + 915-857-5261 fax
sales @elecassoc.com
Circle (255) on‘Free Info Card

Tell Us The Names
of These Three
Masterpieces,

And We'll Send You

A Coupon Worth ‘25

0ff One 0f Them.

Simply Send The Correct Answers to:

[/’ SENNHEISER’

SENNHEISER ELECTRONIC CORPORATION,
P.0. BOX 987, Dept. 206, OLD LYME. CT 06371
TEL: 860-434-9190 ext: 206
FAX: 860-434-1759
e-mail: mictech@sennheiserusa.com
World Wide Web: http://www.sennheiserusa.com

Call or write for a FREE color brochure
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RF COMPONENTS
* Transmission Line

Rigid/HELIAX'

» Waveguide
. Filters/Combiners
UHF/VHF

TV ANTENNAS
e UHF «LPTV
e VHF <« Dual mode

FM ANTENNAS

* Sidemotnts

* Panels

» Combined Systems

PANEL ANTENNAS
« FM « UHF « VHF

You Want More
Than Just An
Antenna

4
JTAREARD
WUMrAIVEr I

Made In USA since 1954

JAMPRO ANTENNAS/RF SYSTEMS, INC.

P.O. Box 292880

Sacramento, CA 95829 USA

Phone (916) 383-1177  Fax (916) 383-1182
www.jampro.com - E-Mail: jampro@ns.net

HELIAX® js a registered trademark of Andrew Corporation

72
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Gentner

VRC2000

The VRC2000 is an ATS system, meaning it is
capable of automatically correcting out-of-toler-

=

N ;‘\f"\f‘\ﬂ

ance conditions at a
mamnﬁﬁmﬁ

transmitter site. For
remote operation, it
can be controlled via
touch-tone phone
while the built-in synthesized voice verbally
reports conditions, or you can access the unit by
modem using a PC. It provides 16 areas of
metering, 16 of status, and 16 command chan-
nels with two outputs per channel. The unit has
64 time-of-day functiors for automatic event
triggering and includes VRC-Win software, data
interface, and a telephone line surge protector.

GSC3000

The GSCT3000 is the most

customizable site control

system available.

Each I/O 16 unit pro-

vides 16 channels

each for metering,

status, and com-

mand, a_l easily mon-

itored and controlled

via PC. Multiple units are easily stacked to
provide additional channels, all controllable
through a single unit. Fully programmable, the
GSC3009 can operate independently, providing
adjustmznts, out-of-tolerance condition correc-
tions, and 64 time-of-day functions per 1/O unit.
In addition, 32 macros are available per unit,
with each macro up to 32 steps in length.

(Software included, requires Windows.)
800-723-4075 * 801-977-0087 tax * Info@gentner.com
Circle (256) on Free Info Card

AN oo
antepna ==
ma”'tars Gorman-Redlich CMR A

720-593-315) « 740-592-3898 fax * jimg@gorman-redlich.com
Circle (257) on Free Info Card
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A Potomac Instruments 1900 series

301-589-2662 * 301-589-2665 fax * piusa@erols.com
Circle (258) on Free Info Card



Moseley
MRC-1620
Designed for standard applications not requiring multiple site
interconnecticn, the MRC-1620 has 16 metering mputs, 16 status
inputs, and 32 control outputs. The internal modem works with
dedicated circuits. All programming is stored in non-volatile mem-
ory. The front panel has color-coded
control buttons for simpler opera-
tion, and a large zrea next to the
status indicators for easy labeling of
each indicator. Alarm limits (with a
defeatable audible alarm), telemetry
quality and system diagnostics are all easily seen from the front panel
display. PC control is available with the Taskmaster20 software,
which also allows enhanced display options, editing of program-
ming and system labels, upload/download of MRC-1620 program-
ming parameters and generation of a printed log.

MRC-2

An expandable system with con-

trol (studic} and remote termi-

nals (RT), each remote terminal

accepts up to 256 metering in-

puts, 256 status inputs and 256 control outputs. Up to 99 remote
sites can be linked together and each RT may have up to eight
communication circuits. The MasterController software emulates
the control terminal and provides operators with added capability
for time- and event-oriented control functions. Interface cards are

available for satellite receivers, audio switchers and other devices.

805-968-9621 » B05-685-9638 fax
Circle (259) on Free Info Card

Sine Systems

RFC-1/B remote facilities controller
This dial-up system can control up to eight RP-8 relay panels for
a total of 64 channels of control and telemetry. Control is done with

DTMF tones. All reporting is done with a

digitally recorded human voice. Toler-
ance alarms can be set-and when an out-of-tolerance condition
arises, the RFC-1/B can call out and repont tle problem. All
connections are made with detachable screw connectors. Optional
accessories allow communication to serial or parallel printers, an
RS-232 output, and automatic control (both corrective and timed)

and logging. A rack mount is also available.

615-228-3500 * 615-227-2367 fax
Circle (260) on Free Info Card

Complete web site information is available at
www.beradio.com

Coming Soon To
A Station Near

You!

SMARTS-The Second Gen-
eration is ready to go to work
for you. With 20 years of expe-
rience in billing, logging
and traffic systems, and pace
setting expertise in modern
computer programming,
SMARTS has developed a
state-of-the-art traffic system
that can put the power of
today’s computers to use in
your station.

The system easily handles
multiple stations, and is de-
signed for stand alones or
today’s large group situations.

Billling can be centralized in a
single location or each station
can bill individually. Data is
easily transferred via the
Internet to and from the cen-
tral offices.

Order entry, the toughest part
of a traffic program, has been
streamlined to allow simple
point and click operation, and
yet allow entry of the most
complex of orders.

SMARTS

Broadcast Systems

Phone: 800 498-0487
International: +712 852-4047
Fax: 800 398-8149
Web Site: http://
www.smartsbroadcast.com
Email:
Info@smartsbroadcast.com

Circle (65) on Free Info Card
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Report
Harris Z5CD

By Hal Kneller

eartland Broadcasting Corporation took over op-
eration of WZZS-FM in 1996. Even though it first
signed on only four years earlier, virtually all the
equipment was purchased
used, including a late
60s vintage SkW trans-
mitter whose manufac-
turer had long since
gone out of business.
Because the transmit-
ter had a long history
of reliability prob
lems, it became obvi-
ous that a new trans-
mitter was a necessity
in the near future.
As owner and chief
engineer of the station,

Performance at a glance
* Broadband design
¢ Hot-pluggable modules
¢ Quick-start operation
* Microprocessor control
e Dual power settings
* Single or three-phase power

I had the pleasurable task of
selecting and purchasing the new
transmitter. From reading brochures
and trade articles, and after 10 years of
satisfactory solid-state AM performance,
| decided it was appropriate to purchase a
solid-state FM transmitter.

Harris already had a significant number of
Platinum-series solid state transmitters in the
field around the world, but the Z5 was a new
product. | found that in addition to borrowing
some technology from the Platinum, the Z5
had all the features I needed and wanted at a
price just slightly above the cost of Harris' SkW
tube-type transmitter, the HT-5.

The Z5 has the cleanest internal layout of all
the transmitters 1 looked at. While there are
more RF output devices (MRF151) than other solid state
transmitters, there is the advantage of less power dissipa-
tion per device. The heat sinks run quite cool to the touch,
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A clean-and simple layout makes servicing
the Z5CD much easier. The amplifier mod-
ules pull out for easy maintenance.

even at 6kW output. The IPA uses only one side of a
regular dual-PA module, and that module will automati-
cally switch to the other amplifier should the first side fail.

The TPO of WZZS is 4.2kW. There are eight
PA modules in the transmitter, but it is possi-
ble to pull two PA modules (which are hot-
pluggable) and have the transmitter remain at
full power. If a third module is removed, the
power drops to just under 80%.

The transmitter also contains dual power
supplies. There is so much redundancy in the
transmitter that a backup transmitter is almost
unnecessary.

Good design

One design point 1 particularly appreciate
is the “Z Plane” combiner. This is a PC-
board combiner with direct module con-
nections. Its straightforward design adds to
the simple, uncluttered internal design by
eliminating the rat’s nest of connecting
cables. The combiner also features auto-
matic reconfiguration,
which transfers maxi-
mum power to the an-
tenna in the event of a
module loss. The output
of the A and B “Z planes”
feeds the internal har-
monic filter, with the cen-
ter conductor at DC
ground potential for
lightning protection.

Except for the exciter fre-
quency settings, there are
no RF tuning adjustments
anywhere in the system —
it is broadband through
the entire 88-108MHz FM
band. The Z5 transmitter
becomes a Z10 (10kW) by
adding two more power
supplies (there is room on
the existing rollout draw-
er), another IPA, and eight
more PA modules, which still leaves plenty of room in the
cabinet. The transmitter occupies a space 282" wide by
36" deep. It stands 72" high.




The solid state controller is also backed up in case of
failure. If it fails, an on-board controller called “Life
Support” takes over. Life Support has only minimum
monitor and control, but it keeps the station on the air while
the main board is serviced or replaced. The only areas that
are not backed up with redundant systems are the relay
contactor, the blower and the main circuit breaker.

The controller provides metering and monitoring points
for status, temperature, voltage, and current, and even
stores faults for later review. The fault light remains
steady if there is a current fault, and flashes if the fault has
cleared. There is also an R$-232 (DB9) port to hook up
a computer.

The front end

At the heart of the transmitter is the DIGIT CD exciter.
The second generation of this exciter has some added
features not in the earlier model. The most notable is a
signal generator for AM noise adjustments in the power
amplifier. The Z transmitter's AM noise is already low (-
60dB), but having the signal generator makes it easy to
check. The DIGIT exciter can be fed with an analog
composite or AES3 signal. The SCA #2 input in the AES3
module doubles as an emergency composite port. Al-
though Harris claims it has reduced the specs, in the real
world this emergency composite port outperforms most
other composite exciters hands down. I won't go into any
more detail here, but there are enough features on the
DIGIT CD to fill its own Field Report.

mote control, analog metering, and numerous status
functions are on a terminal block. It can be supplied to
operate on single- or three-phase power. The large
schematics and clear instruction book, which have both
been Harris trademarks for the last 20 years, are also
included.

We are in Florida, lightning capital of the world. The
transmitter made it through an entire lightning season
with no failures of any sornt. In fact, there have been no
failures in the transmitter since it was placed on the air in
May, 1997. As far as maintenance is concerned, | have
only had to replace the air filters. 1 congratulate Harris on
a very cleanly designed, reliable transmitter. ’

Hal Kneller is president and chief engineer of WZZS-FM, Zolfo
Springs, FL. Contact him at kneller @sunline.net.

Editor’s note: Field Reports are an exclusive BE Radio feature for
radio broadcasters. Each reportis prepared by well-qualified staff at
a radio station, production facility of consulting company.

These reports are performed by the industry, for the industry.
Manufacturer’s supportis limited to providing loan equipment and to
aiding the author if requested.

It is the responsibility of BE Radie to publish the results of any
device tested, positive or negative. No report should be considered
an endorsement or disapproval by BE Radio magazine.
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There is some additional space in
the cabinet where we have mounted
our backup exciter as well.

When we installed the Z5, station
employees immediately noticed an
improvement in the station's sound
though there was no change to the
audio processing. The old exciter was
only two years old, but the audio
quality difference was very apparent.

The Z5 meets every one of its
published specifications and in many
cases greatly exceeded them. It even
exceeded its published power con-
sumption spec by several hundred
watts. Part of this is due to the auto-
matic efficiency adjustment in the trans-
mitter controller. This adjusts the PA
current-to-voltage ratio to create the
best operating point for AC-to-RF con- T
version efficiency. This is a feature not

* Null fill

Options
¢ Circular, horizontal,
or vertical polarization

* Beam tilt

¢ Customized
directional patterns

TR TR AT
(] DUV 8
.= ! l..= TAv .‘F %} iy .I! | !&.

The FM Series

SWR's FM antennas, ranging from
educational series to multi-station
antenna arrays, are highly customized
to meet broadcasters’ needs.

found on any other transmitter. =Il__;:-1= v =i [t ‘l= Our Priority is

The installation of the transmitter W W8 W Your Satisfaction
took only three hours, and that in- .‘. .," 3
cluded installation of all the remote ond T Line .
control functlf)ns.. The setup was sim- mx&- Flduhilpay“ 'ln':a'a-l The FM10 Series =7
ple, and nothing is removed for ship- 1814472.5436 FAX 1-814472.5552 -
ment except for the power (IPA/PA) ol B SN S cin l\ /

C2 =

modules. All the connections for re-
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Wonder

The miraculous DPA 4060 Miniature Microphone tops
the bill in wireless systems for theatre and television.
Not only does the 4060 offer outstanding audio
performance under difficult conditions, it is also
extremely robust in operation. Unique connection
adapters ensure compatibility with a wide variety of
VHF and UHF systems. A range of sensitivities
encompass the vast majority of applications where
high quality audio, near invisibility and lightness is
required. Developed from many years of professional
audio experience, the 4060 is just one of the high
quality products from the renowned 4000 series

- available now from DPA Microphones.

Series 4000
Microphones from DPA

Hejrevang |1, 3450 Allerod, Denmark
T: +45 48142828 F: +45 48142700

NoRTH AMERICAN DiSTRIBUTORS:
TGl North America Inc. 300 Gage Ave,
Unit | Kitchener, Ontario N2M 2(8, Canada
T:519 745 (158 F: 519 745 2364

www.dpamicrophones.com

MICROPHONES

DPA::
“f//.\\\ _
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Nearfield monitor
Tannoy

<« System 800A: has ex-
cellent phase response and

is capable of high sound-
pressure levels without
compression; accurate
phase response delivers
smooth and natural sound
without the listening fatigue
associated with more conven-
tional multi-driver designs; addition

of a high-quality bi-amplified, fully active amplifier to the System 800

increases dynamic capabilities by 6dB; frequency response is 44Hz — 20kHz,
519-745-1158; fax 519-745-2364
Circie (200) on Free Info Card

Hard disk recorder software
Sonifex Ltd./Independent
Audio

P Courier V1.0:
records high-quality
digital audio to a PC-
MCIA hard disk, has
graphical scrub-wheel
editing, and will transfer audio
via mobile telephone, modem and
ISDN communication; designed to be
robust, lightweight and easy-to-use; provides sophisticated, non-destructive
editing facilities including a jog/shuttle wheel for accurate edits; the media
can be slotted into an suitably equipped digital audio workstation for instant

editing, and the recorded files are DOS and Windows compatible.

207-773-2424; fax 207-773-2422
Circle (201) on Free Info Card

Catalog

Hannay Reels

<« CableReels Catalog: full-col-
or catalog includes complete in-
formation and specifications on
a new line of cable reels de-
signed to simplify set-up and
tear down in audio production
applications; features AV, AVX
and AVC Series reels which are
ideal for recording facilities and
radio productions, as well as live
events and mobile broadcasts;
reels are durable, light-weight,
stackable and offer optional lock-

ing for ease of mobility.

518-797-3791; fax 800-REELING
Circle (202) on Free Info Card

Audio/Video Reels

F

XL
>
4
2
<
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For direct links to these New Product manufacturers, check out

www.beradio.com




Vehicle graphics
VIP Products

A Vinyl decals: long-term visual
identification available in small quan-
tities; features 3M decal material with
up to 10 years of outdoor life; also
available are design and/or proto-

type services.

800-950-4921; fax 800-967-3986
Circle (203) on Free Info Card

CD-R duplicator
MediaForm

A CD-3704: four-drive, stand-alone
system offers one-button operation
and unattended duplication of up to
100 CD-Rs; separate accept and reject
bins makes identification of successful-
ly recorded media easy; Easi-Dat or Easi-
Audio options can be added for import-
ing from any digital master or analog pro
audio source; Pre-Scan feature scans the
entire master for any errors prior to
burning; six-digit password feature pre-
vents unauthorized operation.

800-220-1215; fax 610-458-9954
Circle (204) on Free Info Card

" §INE_SYSTEMS |

Innovative Solutions
TIME-TEMP ANNOUNCER

A radio station is an ideal business to operate a telephone “time
and temperature service.” Thanks to the low cost of the Time-
Temp Announcer, this is now possible in even the smallest
communities. Selling advertising on the service is a new revenue
source and the cross-promotion possibilities are tremendous.
The basic unit answers two lines and comes complete with
everything you need to get started. Expansion units
allow up to 62 lines.

SINE_SYSTEMS

972 Main Street, Nashville, TN 37206-3614
615-228-3500 FAX: 615-227-2367
\___ FAX ON DEMAND: 615-227-2393 wwwsinesys.com _/

Circle (68) on Free Info Card

"BROADCAST TECHNOLOGY
CONMPANY

° x ceveetsesan “ULTRAMOD:

o et ar

The UM-2000 is a self contained split band stereo
FM processor, with AGC and
an -ultra transparent- digita' stereo generator.
Designed to give you concert quality,
at a price you will like.
Contact us for details and dealer information.

Just $1,895.00
affordable BROADCAST TECHNOLOGY
audio COMPANY

[719) 336-33802

http://www.hnat.com

N /
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Problem:

| have a
duopoly.

I need
back-up
transmitters
for my
stations:

Solution:

Don’t buy two transmitters —
buy ONE!

Our Legend Series, Solid State,
FM transmitters are Frequency
Agile and Broadband. Your
engineer can instantly tune one to
any frequency!

We've designed the Legend Series
to ensure long transistors life with
“wind tunnel” cooling & brute force
power supplies.

Legend Transmitters make perfect
main transmitters too!

Available from 1KW - 11KW

Two or more stations;
One back-up transmitter.

GREAT IDEA!

Great Products
Great Solutions!

“The Transmitter People”

EnergyOnix

N 4 BROADCAST EQUIPMENT CO., INC

PO BOX 801 @ 1306 RIVER ST.
Valatie, NY 12184
Phone 518-758-1690
Fax 518-758-1476
energy-onix @ energy-onix.com

78

Circle (70) on Free Info Card

BE Radio  October 1998

Propagation predictors
V-Soft Communications
<« Probe: expert-level prop-
agation program for Windows
95/98 and NT; propagation
models include Longley/Rice,
TIREM, Line-of-Sight/Shad-
v ow, and the FCC’s new PTP
Somn method; supports multiple
' station coverage analysis; uses
a 200MB block-level census
database allowing a county-
by-county population report for a signal level (including racial and housing
unit information) for all coverage and interference studies; map information
tool displays the coordinates, elevation and signal field-strength values at
points on the map defined by the cursor; offers choice of displaying strongest

signal or actual signal for multiple station studies.
800-743-3684
Circle (205) on Free Info Card

Earth-station antennas
Andrew Corporation

P 7.3, 7.6 and 9.3m C-
band antennas: offer a
receive band of 3.4 to
4.2GHzand a transmit band
of 5.850 to 6.725GHz; con-
structed with precision-
formed aluminum reflec-
tors; fully shaped main re-
flector and Gregorian op-
tics give excellent pattern characteristics and high-gain performance; high-
quality design, materials and workmanship ensure efficient operation, even
under extreme climactic conditions — with guaranteed 125mph wind survival

in any position of operation.

708-349-3300; fax 708-349-5222
Circle (206) on Free Info Card

Cable tester

Jensen Tools

<« CableMaster 1000: gives you a com-
pact cable tester which combines the
functions of six testers in one; tests the
pin-out of DB9, 15, and 25 cables, RJ-45
cables, and ST fiber optic cables; has
built-in intelligence for comparing com-
mon PC cables, and room for three user-
defined cable configurations; the fiber
tester has a power bar graph for testing
patch cords; includes a full 100 LED
breakout box; unit can monitor via its
DB15 port the activity of Ethernet net-

works; measures 3.5" x 2.5” x 117, 2.9lbs.
800-426-1194; fax 800-366-9662
Circle (207) on Free Info Card

For direct links to these New Product manufacturers, check out

www.beradio.com




LM Products

20W DC-DC converter
Lambda Electronics

A SM20: features a low-profile (0.4” high), surface-
mount package that facilitates tight card-pitch require-
ments; unique square design (46.48mm?/1830"sq.)
ensures compatibility with existing SMT pick-and-
place equipment, thereby minimizing machine error;
other features include a 10ms start up for hot-plug
conditions and remote on/off for complex systems-

timing requirements.
516-694-4200; fax 516-293-0519
Circle (208) on Free Info Card
Audio processor
Cutting Edge

A Omnia.fm.jr: affordably priced FM audio processor
is fully upgradable to the full-featured Omnia.fm; unit
uses a three-band processing system in order to contain
costs; incorporates digital and analog 1/Os, a digital stereo
generator, and the same user interface as the Omnia.fm;
processing platform features modular construction with
the ability to operate as many DSP modules as required

by the processing software.
216-241-3343; fax 216-241-4103
Circle (209) on Free Info Card

Website
Svetlana
V¥ www.svetlana.com: improved website offers Adobe
Acrobat downloadable data sheets for Svetlana products;

—— Tube Search
popular tube
types can be substituted for others; online help and

| section offers
general charac-
Svetlana
ZONE i type ever made,
* allowing
technical support are offered, including Svetlana Tech-
nical Bulletins

teristics on vir-

tually every

— e — browsers to

find out which types are still in production and which
256-882-1344; fax 256-880-8077

Circle (210) on Free Info Card !

Some architects
go quietly about

their business...

When it comes to maxing waves, more specifieclly radio waves, talk to
Ratio Architects. Ratic’s experience in designing broodcast faciltes can
make o huge difference to the success of your business. Call Ratio
Architects. They understand the right way to ma<e waves. RATIO

Indianapol, Indiana 317.633.4040 m

Designer of the new Emmis Communications World Hecdquar-ers
Visit Ratia’s booth (1253) at the NAB Radio Show | 417507

Circle (54) on Free Info Card
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HENRY ENGHEEmNG
Seerra Medre, Zubome

STUDIO
= INPUTS

“Portable
Mat rh'box”

It’s PORTAMATCH, the Matchbox that runs
on batteries! Great for remotes, field recording,
ENG, or anywhere you don’t have AC power.
Just add two 9-volt batteries and go!

HENRY ENGINEERING = HENRY
TEL (626) 355-3656 FAX (626) 355-0077 F: ENGINEERING
FAX-on-Demand Doc #125 (626) 355-4210
hitp://www.henryeng.com

We Build Solutions.
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SBE announces election results

The Society of Broadcast Engineers announced the
results of its recently held national election. The four
incumbent officers — Edward Miller, CPBE, president,
Troy Pennington, CSRE, vice president; Thomas We-
ber, CPBE, Secretary; and James (Andy) Butler, CPBE,
Treasurer — ran unopposed and therefore retained their

offices.
Miller, elected to his second term,
is currently the engineering
consultant for PATLIN Elec-
tronics and a member of the
SBE Board of Directors Ex-
ecutive Committee. He is a
former two-term Board
member and served as Fu-
tures Committee chairman for
two terms.

Pennington, also elected to his
second term as vice president, is the
current chief engineer at WZZK-FM, WODL-
FM, WEZN-AM and WEDA-FM in Birmingham, AL, and is
also a contract engineer for WDJC-AM/FM. He served two

terms as SBE treasurer and two terms on the Board.

Weber, elected to his second term as secretary, is
currently the engineering maintenance supervisor at
WISH-TV in Indianapolis. He served two terms on the
Board and is the former chairman of the SBE National
Sustaining Membership Committee.

Butler is the current director of engineering for PBS. In
addition to his term as treasurer, he served as Industry
Relations Committee chairman and was the Society's first
executive director.

Eleven candidates vied for the six available seats on the
Society’s Board of Directors. The winners, along with a
short bio, are as follows:

e Raymond Benedict, CPBE: More than 30 years of
broadcast engineering in radio and TV, nine years in
current position managing FCC-related engineering is-
sues for Group W, now CBS Corporation; incumbent
Board member.

» Sam Garfield, CPBE: Current vice president and co-
founder of Technical Broadcast Consultants, a nationally
recognized consulting firm; formerly chief engineer and
group director of engineering for Beasley Broadcast
Group.

¢ Albert Grossniklaus, CBT: Holds a BSEE had has
been employed as a broadcast engineer for more than
twenty years; current director of operations for WTHR-
TV, Indianapolis; charter member of SBE Chapter 116.

* Robert Hess, CPBE: Presently director, broadcast
operations and engineering, WBZ-TV,WBZ-AM, WODS-
FM, Boston; incumbent Board member: current Fi
nance Committee chairman.

e Mark Krieger, CBT: Former chief engineer of
WGAR-FM (AM) for 13 years and now president of
Krieger and Associates; senior member of SBE; current
frequency coordinator and co-chair of local area EAS
comniittee.

e Jerry Whittaker, CPBE: Current president of
Technical Press; SBE and SMPTE Fellow; SBE Educator
of the Year, 1992, SBE national vice president, 1993,
author of 13 books on communications subjects.

The new electees will assume their offices at the
Society’s annual meeting, to be held this year in
Seartle on October, 29. .

[ 'CD Radio begins terres-
 trial repeater deployment

A further step towards the -
introduction of S-DARS was

80

Silicon Valley

AMPLIFIERS

275000

2 KW FM POWER AMPLIFIER

up to 2.4 KW for 10 W drive.

\_ FM AMPLIFIERS FROM 150W TO 2.4KW, MODULES FROM 1OW)

\
Call 800-986-9700

PO W E R Fax 408-986-1438

taken by CD Radio as they began
deployment of its terrestrial
repeater network in San Fran-
cisco. Work began in September
and demonstrations should begin
this month. Additional terrestrial
repeaters will be constructed in
other urban areas over the next
12 months to allow reception in
areas where satellite signals will
not reach. CD Radio plans to
have its 100 channel satellite
radio service available in the ye
2000.
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Business 0

NEW Line of
P l Liquid/Air
e o p e Terminations
are quickly becoming
BUSINESS the choice of
Fidelipac recently announced that it has completed “Chief Engineers”
the sale of four Dynamax MX consoles to TeleSouth for testing, adjusting
Communications for its studio expansion, bringing and alignment of
TeleSouth’s total to five of the Fidelipac units. The R.F. Transmitters.
ac MS oduction and broadcast facility ex- .
{)a(:j::(r; 'from' f[(;l;lr stu[dios 2tl(r)1 eight.ddc [ v Thee D @
of the Coaxial

Davicom, which recently opened a US office in Egg Liquid/Air Cooled Loads

Harbor Township, NJ, announced a change in that office’s gives you the capability

phone number. The US office can now be reached toll- to handle requirements
free at 877-327-4832. from | Kw to 10 KW.

The Fitzgerald Theater in St. Paul, MN, recently installed

2 procton and recontin of Ganteon Ketlors 4 E) COAXIAL DYNAMICS, INC.

Prairie Home Companion. The console replaces a Sound- SPECIALISTS IN RF TEST EQUIPMENT & COMPONENTS

craft 800B desk originally

15210 Industrial Parkway, Cieveland, OH 44135
installed in 1986.

216-267-2233 800-COAXIAL FAX: 216-267-3142
E-Mail: coaxial@apk.net

Independent Audio, Web Site: http://www.coaxial.com

LLC, Portland, ME, has
been appointed as the ex-
clusive US distributor for
condenser microphones

Circle (57) on Free Info Card

from Sweden’s Pearl Labs. PHASEl I lI i: K mc
°
PEOPLE
Brad Fentress has been
promoted to director of OFM ¢CUSTOM AM/MW PHASING SYSTEMSe

sl ey, R *AM/MW ANTENNA TUNING UNITSe
Walnut Creek, CA.

Stuart McRae has | °DIPLEXERS AND MULTIPLEXERSe
joined CBSI, Reedsport, | eDETUNING UNITS/UNIPOLE KITSe
25;,3;2 national sales 1 o GOMPLETE LINE OF RF COMPONENTS

Also from CBSI, Jerry
Brown has joined the
company as regional

sales manager based in PHASETEK INC.

Virginia Beach, VA.
550 CALIFORNIA ROAD

Jerry Cave has been UNIT 11
promoted to managing QUAKERTOWN, PA 18951
director of Hafler, PHONE: 215-536-6648 FAX: 215-536-7180
Tempe, AZ. $
FOR MORE INFORMATION
OR

TO PLACE AN ORDER, CONTACT:

Visit us online at E
:

www.beradio.com

hotam@phasetek.com
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\
BROADBAND FM @) For All Your

RF And

RF AMPLIFIERS N YRoscom. Audio Needs

Three power levels to meet your needs:
300 Watts « 600 Watts » 1.2 Kilo-watts

o

Broadcast Technology Company * Equipment Dealer | ]

_8-300 ssmsmes v o
for 22 Years
R Feeling upset because of your
s last phone call with your
A === equipment dealer????
! Order from ROSCOM
Featmies: and put a smile on your face!!!!
* 100% sold state :
* No tuning required * Excellent SerV'ce_
* Rugged power supply * RF knowledge & experience
* VSWR, current & temperature foldback * Great Price$ & complete studios
* Power rim standard « Call your local rep TODAY!
* Full remote control capability, with
outputs for all main parameters
E » Compact 19" rack mount design W V\I(I'I]:lg _erl;'\‘N::t Mast:w?
Southeast Bob 770-992-2230 Fax: 770-992-6538
R P.O. Box 751, Lamar, Colorado 81052 MidAtlantic Rick 804-974-6635 Fax: 804-974-9942
Phone: 719-336-3902 West John 970-482-9254 _ Fax: 970-482-6123
v Circle (59) on Free Info Card Circle (60) on Free Info Card

The finest in

SO]]I]_(l Ju(lg’ement Modular Studio Furniture
Digigram /

endless combinations ...
precision quality ...
attractive design ...

The best soumling, most reliable (ligital audio
s 191 ?
systems use Digigram sound cards. Does yours? starting at ... $998!

> o Digigram Inc. 2101 Wilson Boulevard | I'\=dva|:|ced
Suite 1004 Arlington, VA 22201

ﬂ l I ra m Phone: +1.703.875.9100 « Fax: +1.703.875.9161 urniture

b E-mail: input@digigram.com Systems

Web: http://www.digigram.com
1545 N. Washington Ave, Loveland CO 80538
Phone: 970-663-4123 Fax: 907-663-6338
Emall: afs@mall.omn.com Website: www.omn.com/afs
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Central To All Your
Broadcast Tower Needs

r all your
- tower needs.

- From our

versalile i

product;l},f

full

Screw down the wire and
plug in the connector
No crimping.or soldering

4 mic preamps standard
Assign themi anywhere you want

Conservatively rated power suppy

All front panel parts plugin ...
for quick service
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Automating Programs? No Problem!

Sub-03a shown
with

Rack Mount Option

The NEW SUB-03a Subaudible Tone Decoder

You can use the Sub-03a to
automate your network feeds or
take the guess work outof whento
cut away from networks. The
decoder listens to your audio
source and gives you dry contact
closures from any service that
sends subaudible tones,including
satellite recievers, RPUs and
POTS frequency extenders. The
decoder's relay contacts interface
easily withyourautomation system.
The Sub-03a is a reliable and
inexpensive problem solver. The
Sub-03a can be ordered set for
50/75Hz operation. Rack mount
option (as shown) available. List
Price only $329.00 Check our
website for more info or to
download the latest manuals.

The Sub-03a's features include:

»Interlocked, dry relay closure
outputs for 25, 35 & combo.
»Balanced or unbal. audio input.
»Provides filtered, balanced out.

»indicators for all three tones,
audio levelsetting & power.
»Enable input lets you (or your
automation) prevent closures.
»Uses standard 1/4" TRS (head
phone style) jacks for all audio.
»Db-9 and screw terminal outs.

CircuitWerkes
3716 SW 3M Place
Gainesville, Florida 32607
(352) 335-6555 / fax 380-0230
http://www circuitwerkes.com

Circle (71) on Free Info Card

Advertise in BE Radio’'s "The Gallery" section and
expose your products and services to more than
12,500 product buyers every issue.

Extensive machine control capabiliies
Remote starts even for machines on multiline inputs

Also available with 6, 8. asd 16 channels

Ony from. ..

P MITSGRAN

CORPORATION

Pacemaker 1032 (3hown)
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Plao, Texas (800) 327-6901
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If lightning strikes on your
tower are cansing
equipment damage and lost
air time - the cost of a
Stati-Car system may ve
recovered anring your 1irsy
lightning season.

The Stati-Car
Lightning Prevention System

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

Cortana

Corporation, Inc.
Write or call toli-free for a free brochure!
P.O. Box 2548, Farmington, N.M. 87499-2548
Call 888-325-5336 FAX (505) 326-2337

3
:
A
l
l
E
R
v

Circle (75) on Free Info Card

Absolutely the “BESTBUY” in
Radio Automation today!

AutoMax 3000 Satellite & MOHD

BT ARE e B W E i __je

Ee Jooh Becod Udites Pabet Hebp

.i:ynt‘eomm-vsave
Jeson Voce Treck 2
Come: amte

Sk Outune Breek

o BER

o~
F9  AM Linve Bed
10 FM Deve Be

-
q F7 News Intro
§FE Weslher Bedl  F8 News Out

F1 Station 10 3 Liner 8 F5  Time . heck
F2-Liner A F4 - Liner C

Complete Automation for your station at affordable
prices. Satellite & Music on Hard Drive Automation
on your Windows 95 Computer. Does Overlap &
Voice Track. Live Assist. Background Recording.
MPEG & Wav audio. Uses standard Sound Cards
Audio Recorder, Editor, and Traffic Pgm. Included!

Now Only

$79S

8roadcast Technical Services Group Free 24 Hour

Demos Software - www.btsg.com Support
& Free
Ph: 512-573-8853 Upgrades

Delivered
and
installed

IEt““OlOGv 32 Pennsylvanid Avente,

Malvern, PA 19355
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TRANSCOM CORP.

Serving the Broadcast Industry Since 1978

Fine Used AM & FM Transmitters and Also New Equipment.
For the best deals on Celwave products,
Andrew cable and Shively antennas.

100W FM 1985 Harris FM 100K
100W FM 1985 Harris FM 100K
1I0KW FM 1970 Harris FM10H3
20KW FM 1977 RCA BTF 20E-1
25KW  FM 1981 Harris FM 25K
25KW  FM 1981 Harris FM 25K
25KW FM 1984 Harris FM 25K
1 KW AM 1979 Harris MWIA
SKW AM 1978 Collins 828E!
S50 KW AM 1978 Continental 317C-1
S0 KW AM 1982 Harris MW-50B
S50 KW AM 1981 Harris MW-50B

P.O. Box 26744, Elkins Park, PA 19027
800-441-8454 + 215-938-7304 « FAX No.215-938-7361
VISIT OUR INTERNET SITE-WWW.TRCORPCOM
SEND YOUR E-MAIL REQUESTS TO:
TRANSCOM@TRCORP.COM
WE NOW ACCEPT VISA AND MASTERDCARD.
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2X1
Passive switching/routing for 2 stereo inputs and
one stereo output or vice-versa with full remote
control/status. Screw terminal connections.

6X1G
Passive switching/routing for 6 stereo inputs and
one stereo output, or vice-versa. Programmable
power-up selection, safety lock out, output mut-
ing remote control/status, RS-232 serial port and
pluggable screw terminals.,

8X2D
Active crosspoint switcher for 8 stereo inputs, 2
stereo and 2 mono outputs, 3 switching modes,
l/O trimmers, internal silence monitor with SPDT
relay, remote control/status, multi-drop RS-232
serial port, pluggable screw terminals and input
expansion port.

Internet: www.broadcasttoois.com  E-mail: bti@broadcasttools.com

Desigred by broadcast engineers for broadcasters, our audio and digital audio switchers offer excellent

I-s_w_llc_nﬂm sonic quality, removable 170 connections, contact closures and serial remote control capabllities
and fiexible mounting accessories.

S§S 31
Passive switching/routing for 3 stereo inputs
and one stereo output or vice-versa with re-
mote control, multi-drop RS-485 serial port and

screw terminals. May also be configured as a
2x1 switcher.

10X1
Passive switching/routing for 10 stereo inputs
and one stereo output or vice-versa. Program-
mable power-up selection, safety lock out, out-
put muting remote control/status and RS-232
serial port.
SS 1244

Active crosspoint switching with 42 stereo in-
puts and 4 stereo outputs, rotary encoder knob
with LCD display for user descriptians, three
switching modes, I/O trimmers, multi-drop RS-

232 and RS-485 ports, optional full-function re-
mote control.

Voice: 360 . 428 . 6099
Fax: 360 . 428 . 6719

3X2B
Active crosspoint switcher for 3 stereo inputs
and 2 stereo outputs, input expansion port, dual

switching modes, remote control/status, RS-232
serial part and pluggable screw terminals.

§S8.2

Crosspoint switching/routing for 8 stereo inputs,
2 stereo plus 2 mono outputs. 3 switching
modes, I/O trimmers, internal silence sensor,
selectable headphone and powered speaker
level controls and outputs. LED meter, 16 input
digital port, 8 relays and 8 open collector out-
puts. Mutti-drop RS-232 and RS-485 serial ports,
internal clock/calender, pluggable screw termi-
nals and input expansion port.

Check out our web site for
product information, list pricing
and a list of distributors!

BROADCAST

t o ol sE

Check
out
BE Radio's
website
at

www.beradio.com
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The ES-101 is a low cost yet
very accurate and compact GPS
Master Clock/Time Code
Generator. The unit receives
time and date information from
Global Positioning System

time code formats.

« Time Zone Offset - Antenna + And Morel

Many Options Available:

THE BEST OF TIMES!

GPS Master Clocks Starting at $995.

1 GrS LOCH
,ﬁé £5-101 GPS MASTER CLOCK [ ]

satellites and supplies this data via (3) different

The Only Clock On The Market at this PriceThat Inciudes These Features:
« ESE & RS-232 Time Code Outputs - Dual 1PPS QOutput - 8 Satellite Tracking
+ GPS Locxed Indicator - Automatic Daylight Savings Time Correction

- Rackmount - 6 or 9 Digit LED Display - SMPTE/ EBU cr IRIG-B Time Code Outputs
+ 220 VAC Operation « Digital, Video or Analog Slave Clocks
+ 12to 36 VDC Operation - 10 MHz & 1 KHz Outputs

3 YEAR WARRANTY

142 Sierra Street, El Segundo, CA 90245
Tel: 310+ 322-2136 » Fax: 310°322-8127
info@ese-web.com » www.ese-weh.com

ES-101

PICAN

S
S A A
= o~
M@%"J
’

Radio

ES-101/102 1998
NAB Pick Hit Winner
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Shively Labs| Bl IR 137N

Signal and Coverage

Are What It's All About. Digital Multi-Line Phone System
Be Sure With Shively! -Lr}tigrréal digital confetence
* Superior Engineering -scregener software and

« Multi-Station Solutions display inchided .+~

A‘\ ., - Filters & Combiners -

"-"‘—\ 3 i ‘-
g == - Translators Digital Tri-Line Phone
\'_:__ bt - Reliable Pattern Studies ]

« B-LINE Coax
« NEW Lindenblad Antenna

; FM & TV Antennas
and Related RF Equipment

because ...
it pays to be heard!

+3 callers 1o air at once

*3 incaming phone lines

<use any regular phone for hand-
set & call screening

Digital Hybrid

P.0.Box 389, Bridgton, ME 04009 USA « DTMF contralled rela

G
i
L
L
E
R
Y

Tel.: (207) 647-3327  FAX: (207) 647-8273 -4 input routing ot W T
1-888-SHIVELY  @-mail: sales@shively.com AR e ‘
Web: www.shively.com
- An Employee-Owned Company - _ Take control of your phones! CALL:
Circle (81) on Free Info Card Broadcast Telephone Systems
Advertise in BE Radio’s 1D g v v imnovagevcom 1-888-890-7424
Gallery section. ) from Innovative Devices, Inc.
It pays! DID YOU KNOW WE'VE GONE DIGITAL?!

Circle (80) on Free Info Card

Station Yourself }
Under a KD Kanopy ‘

® Lightweight Aluminum Frame
s Custom Silk Screened Graphics

* Variety of Colors & Accessories |
N ey . - ;- Gy .~ " Water Resistant & Fire Retardant Fabric
Exclusive Manutacturer * FREE Heavy Duty Carry Bag & Stakes

" Rust Proof
A s Durable
' KD Kanopy. » Sets Up in 30 Seconds
1 -800_432_4435 * No Loose Parts or Ropes ‘

http://www.kdkanopy.com *5'x5%, 8 x8,10'x 10" & 10° x 20

Circle (76) on Free Info Card

GET IN ON THE GROUND FLOOR!
Advertise in BE Radio's Gallery section.
Contact Steven Bell, National Marketing Manager,
at 913-967-1848, for details!
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ENGINEER’S BEST FRIEND!

AlRcorp 500PH

* Eliminate flanging (hollow room) effect .
ging ( ) Microphone Processor

+ Eliminate bad room acoustics
* Hold absolute levels

« Correct voice symmetry

* Front panel input level select

+4 to -50 dB
» Three section variable boost

and cut equalization » DE-ESSER designed to protect
» Compander/Expander cross pre-emphasis curves

coupled for maximum punch » Simultaneous mic level and line level ouptuts
* Built-in earphone jack * Internal 48 Vdc Phantom Supply

Call your dealer...
ME or call 972-304-0455 FAX: 972-304-0550
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NEW! Gbox® AUDIO LINE TESTER

The new Qbox is a battery powered audio line testing system

§ that includes a built-in mic, reference tone generator. speaker,
§ and headphone amp. It also has voltage presence LEDs to
detect phantom or intercom power. You can send ton=s. talk
back up the line, monitor mic, line, or intercom signels — even

use two Qboxes as a basic intereom.

Call for the name of a Obox op a

dealer. anq reduce installation 2 into ' 99 LING ROAD

and setup time anywl ere y i ROCHESTER, NY 14612
audio XLR cables are 1s=d. http:/ ;www.whirlwindusa.com

Broadcast Audio Joo/s whiriwind  E855- 7554596
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SOURCE SPEAKER

Buy simplicity, E AS Equipment in-stock

reliability and service. Price $1750.00 for immediate delivery.

GORMAN-REDLICH MFG. CO.

257 W. Union St. Athens, Ohio 45701 B EHE DR

Phone 740-593-3150

. GORMAN REDLICH MFG CO ATHERS OHIO

Now available

with
optional DTMF
control y i

via a phone line. % e | | } i ] e
. ENCODE; DECODER FCC 1D, M‘VZEAS!
* 5 two-way RS-232 inputs/outputs for computer, remote * Will handshake with automation equipment

signboard & character generator * 2 year warranty
* 4 audio inputs on standard models (expandable to 6 audio * 2 minutes of digital audio storage (expandable

inputs). All audio inputs & outputs are transformer isolated to 4.5 minutes)

from encoder-decoder board + 25 pin parallel printer port for external printer
* Automatic interruption of program audio for unattended operation * 52 terminals on the rear to interface with other
* 4 line 40 character LCD display with LED backlighting equipment by removable plugs

* 20 key keypad to program unit, set modulation level, set input levels

Web Site: www.gorman-redlich.com + E-mail: jimg@gorman-redlich.com

®Also available: printers, weather radios, anteunas for weather radios, crystal controlled synthesized
FM digitally tuned radios, remote signboards, cables for interconnection, Character generators.
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o Trash your carts, burn CDs
Give all your production material the per- editing, and lets you prepare the material
formance and reliability that only comes in its own editor with multi-level undo.

from CDs. CDs are the new standard in

. v From Sonic Foundry, the
audio — compact, easy to use and efficient.

leader in Windows-based
CD Architect is the professional mastering  digital audio. Call us at

SONIC
1

software that's accessible to untrained 800-57-SONIC or visit
users. It verifies Red Book standard audio  www.sonicfoundry.com for '
before burning, fully supports PQ code more information. _FOUNDRY'

Circle (86) on Free Info Card

“We thought we found an outstanding
transmitter site. It was affordable, had
good access and no interference. But
it DIDN’T have 3-phase power, and the
utility wanted a fortune to bring it in.”

Sound familiar? It happens often. But you
don’t have to be a prisoner of your utility! The B Ktera |
Phasemaster Rotary Converter produces the true w/48” Ring Mount ]
equivalent of utility 3-phase from any existing

single-phase supply, and at tremendous savings.

&N Phasemaster _

Rotary Phase Converter

G
A
L
L
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R
Y

Quick Delivery!
Easy Assembly!
Dellvered Right To The Job Site!

Call Now!

@Sate"ito)

600 North Marquette Rd.
Prairie du Chien, W1 53821

1-800-627-9443

. . . Fax: 608-326-4233
Now you can expand your site selection options and save Intemet: designhomes.com/dhsat htmi.com
money, too! Circle (88) on Free Info Card
Phasemaster is recommended by industry consultants, utility
companies and most major transmitter manufacturers. (0
Over 500 AM, FM and TV stations are running reliably on 0
Phasemaster converters. If you want to learn more about . P\
how Phasemaster can save you big money, we’'d like to send 6\
you a copy of the NAB Engineering Conference paper about "b
applying Phase Converters on Broadcast Transmitters. v@

L J
KAY INDUSTRIES, c o
604 North Hill Street, South Bend, IN 46617 @
800/348-5257 » FAX 219/289-5932

Circle (87) on Free Info Card
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CII I your single source for:

FM Antennas and Filters
A Mounting System
Towers & Foles
Structural Analysis
Lightning Protection
Grounding Systems
Installation & Service

Call for special package price

r— r —
& i § coecrronics rEsEA RCH, INC.

812-925-6000

—___
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S o V]
ERI, SHPX series FM Antenna
and A Mounting System

Pristi .
?s |n.e_ .__.q_ =% 1ot [ Sctrsfoctionl
ArLFITE “,.it’s fun to use! Guaranteed!
. ——Tam ~ gy Pristine RapidFire is the industry's most
powerful, fun to use, Digital Studio System!

g% . —
OS] o - Py — = e RapidFire will save you thousands of dollars over
: other high-end digital systems, while offering
superior features and bulletproof reliability.
RapidFire's Quick Picks make it easy to add or
change music, commercials, promos, and last
minute insertions simply by point and shoot.
RapidFire masters live assist, walkaway, and
satellite operations. Playback three audio sources
simultaneously while recording a phone bit or
tirmeshifting a network feed. Call us to find out
how easy and affordable it is to harness the power
of Pristine RapidFire for your station!

=
o] R
: :

"Pristine RapidFire is great, It's fun to use! It's got

everything a station would want in a digital system. we ) e i o g £ |
use RapidFire in both Live Assist and Auto modes, all SOl M e e
day long and it never gives us any trouble.” EAs s R N e sl
o e 12 A-1 03810 1203260 Qa1 DATI? 1S e304an
Matt Sedota, WNMB, North Myrtle Beach, SC - i — e
A A W2 LN A4 DETH  1H 0429/,
= o gy e Tho wos
re A3 OBTER 4 81 2803
e\GAL so‘° o e -tc:;'-v— vaw -::;;:-OM
RS ) X : iracmn: i ke orio gy
s 242 ——p— —
_ *\ Hours /™ g S g~ T o g
West & International East —e———
310-670-7500 864-235-3355 v I B kN
Fax 310-670-0133 Fax 864-235-3455 e wios I ,‘,. s s 5.\7 EL,
Quick Pick Screen
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Advertise in BE Radio’s Gallery section

Contact Steven Bell at (913) 967-1848 to place your ad today!
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PROFESSIONAL SERVICES

CLASSIF

JOHN H. BATTISON P.E.

CONSULTING BROADCAST ENGINEER,

FCC APPLICATIONS AM, FM, TV, LPTV
Antenna Deslgn, Proofs, Fieldwork
2684 State Route 60 RD *1
Loudonville, OH 44842
419-994-3849 FAX 419-994-5419

Your Best Source for ™S
FCC Rules!

Pike & Fischer, Inc.
Available in loose-leaf print,
disk, and CD-ROM.
Call800-255-8131.

EXEgeslis Technologies
Total Technology Manag

Providing cost effective solutions for networking your facility or group

Radio ® TV & HDTV & Digital Sateltite
LAN ¢ WAN @ ISDN ¢Frame Relay®T10TI® Microwave

. Phone: 3013651011
Kevin McNamara Toll Froe: 888 193 4374
President Fax: 301 8654422

Ti-mail: exegeus@unidial com

D.L. MARKLEY INDEPENDENT CONSULTANTS - Promote your company and
& Associates, Inc. RUSS [T e products!
CONSULTING ENGINEERS [:13:{H 3 W RECORDING & BROADCAST FACILITY  puus Advertise in BE Radio's
2104 WestMoss Ave. [I]3J[e],/]@ DESIGN & PLANNING, Teus A |
Peorta, llinois 61604 PSSR CHITECTURAL ACOUSTICS. Classifieds!
s g NOISE & VIBRATION CONTROL, 1 Call Brian Huber at
FAX(309)673-8128 INC FX
Member AFCCE & TECHNICAL SYSTEMS DESIGN  9reae:s 1-800-896-9939
HELP WANTED

picivac IsDigital Audio your
[ favorite topic? Do
. you understand live
assist, digital audio
= compression and PC
UNIVERSE  qetworking? CBSI,
the leader in radio broadcast computer
systems, needs you on the team for Digital
Universe, our new state-of-the-art digital
audio system. Immediate openings for:

® Regional Sales Managers
® Operations Manager
e |nstallation/Training/Customer Service

HR Mgr. PO Box 67

Reedsport, OR 97467 @ (D] @D
e-mail HR@cbsi.org
FAX 541-271-1401
www.cbsi.org

multiple openings. EOF

Custom Business Systems, inc., N
| engineers and sales. Great salary and

Radio Production Coordinator
Nebraska Public Radio, Lincoln, NE

Leads in development and implementation
of technical and production policies includ-
ing control systems, post-production, and
remote recordings. Performs routine equip-
ment maintenance/repair. Helps provide
recording and production engineering ser-
vices for in-house and field productions.
Associate’s Degree in electronics or recording
technology, or four years full time experi-
ence in audio studio recording or electron-
ics required. Bachelor’s in a technical disci-
pline desired, and will consider a BA in
music. Open until filled: State of Nebraska
application form required. Apply to: NE
State Personnel, POB 94905, Lincoln, NE
68509. Special accommodations under
ADA andfor to apply call 402-471-2075.
AA/EOE.

Do you know your stuff?

Prophet Systems, the leader in digital
audio broadcast systems, might be the
place for you. We have opportunities
for tech support, programmers,

benefits.

Check out listings on our web site:
www.prophetsys.com or call us at
(308)284-3007.

’m;gidl!

Prophet Systems IN.

CHIEF ENGINEER OPENING
Jacor owns and operates five radio stations in
Cleveland, Ohio and has an opening at WGAR
for a chief engineer with at least five years ex-
perience. Knowledge of all facets of radio
broadcast engineering are required, as well as
experience with digital audio, Novell computer
networks, and FM broadcast transmitter sys-
tems. SBE certification is a plus. You can mail
or FAX resume’s to:

Jeff Keith
Director of Engineering - Jacor Cleveland
310 W. Lakeside Avenue, Suite 600
Cleveland, Ohio 44113

(216) 623-1105 + Fax# (216) 687-1733

Facility

Technician
WOKQ/WPKQ/WXBB/WXBP

Four stations in single location seeking fa-
cility engineer who understands state-of-
the-art audio and computers. Installation,
repair and maintenance of studio equip-
ment and office computers, knowledge of
PC hardware, Novell networking, digital
production and transmission techniques.
New digital facility under construction.
Enjoy four seasons on New Hampshire's
seacoast, just an hour from Boston, Port-
land, Manchester, mountains and lakes.
Competitive benefits package.

Fuller-Jeffrey stations are equal
opportunity employers.

Resume and salary requirements to:
Mark Ericson

WOKQ

PO Box 576

Dover, NH 03821-0576

NAM DFIV‘W‘WLAIW E
SR

IEAT SAY

Electronics Support Technician for APRN to pro-
vide: corrective & preventive maintenance of broad-
cast & satellite facilities; equip. installation/replace-
ment; intermediate level maintenance of broadcast/
computer systems; and will also augment produc-
tion staft. Req.: both broadcast elecironics exp. &
fundamental audio prod. skills. Appl. should pos-
sess either: ET Cert., AS Deg. in Electronics or
equiv. Knowledge of broadcast/audio prod. equip.,
Windows 95, Windows 3.1, & digital audio editing
pref. APRN is an EEO Employer. Fax/mail/e-mail
resumes to: AK Public Radio Network, Ron Zastrow,
Tech. Dir,, 810 E. Ninth Ave., Anchorage, AK
99501-3826, Fax 907-263-7450. e-mail
techdirector@aprn.org.
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Last Byte

Extending digital audio’s limits

By Skip Pizzi, editor-in-chief

he term “digital loudspeaker” has been a kind of

inside joke in the audio industry for some time. The

amusement lies in the common knowledge among
audio professionals that a speaker (or at least its acous-
tical piston/driver assembly) had to be an analog device,
because it must convert an audio signal back into
continuously variable sound vibrations that humans
can hear.

Now it looks like it may be time to retire another bit of
dated humor. The fully digital loudspeaker is now a
reality, at least in the lab, and may be on the shelves
within the next few years.

How it works

Unlike conventional speakers, which rely on a single
transducer to reproduce all
signals within a given fre-
quency band, the digital
loudspeaker relies on an
array of many small trans-
ducers that each produce a small, fixed acoustical output
level. Under control of DSP, these transducers are switched
on and off in the number and frequency required to
reproduce the audio waveform as an assembly of their
individual square-wave outputs.

This concept has been around for awhile, and a
variation of it is used in modern digitally modulated AM
transmitters, which build the modulated AM carrier wave
with an array of many small RF power amplifiers. But
developers encounter a problem when designing digital
transducers using traditional binary concepts.

Consider what happens in a binary system at the
“place changes” (i.e., the order-of-magnitude shifts).
For example, in 4-bit binary terms, if the value 0111
is advanced by one step, the value becomes 1000. This
is an elementary change for processing devices, but in
a binary transducer system, three smaller output
devices (in the one’s, two’s and four’s columns) have
to switch off, and one larger-output device (in the
eight’s column) has to switch on. This transition may
produce a noticeable glitch in the audio as the
different transducers ramp up and down. For acous-
tical transducers, an interference wave is also gener-
ated from the phase errors encountered during this
transition, exacerbated because the transducers are
not located at the same physical point in space.

The key concept in successful digital transducer design
replaces this binary approach with a unary one, in which
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The fully digital loudspeaker is now a
reality in the lab, and may be on the
shelves in the next few years.

all of an array’s transducers produce the same output
level. In other words, they are all like the one’s column
(or least-significant bit) transducers in the binary array,
with no graduation of powers to handle higher place
values. As the audio waveform varies over time, the
number of transducers activated simply goes up or down
in linear fashion.

The disadvantage of such a design is the need for many
more transducers. Unlike a binary system where eight
transducers with binary-weighted powers (1W, 2W, 4W...)
could produce 256 discrete output levels, the unary
system requires 256 equally powered transducers to
provide the same resolution.

Nevertheless, just such a speaker design has been
developed by a British company called 1...Ltd., using an
array of 256 pulse trans-
ducers under the control of
nine SHARC DSP chips. The
eventual product will like-
ly use a single, custom-
designed chip, controlling a 1-ft square transducer array.
Designers claim that the 256-step unary device can
emulate the audio performance of 16 or 20-bit digital
audio through the judicious use of signal processing in
the speaker’s DSP.

The transducers used in current prototypes are like the
sounders in smoke alarms, the diaphragms of which
move only a few microns when energized. A design goal
for developers is a custom piezoelectric transducer with
a longer “throw” of up to 20mm.

Advantages

Theoretical advantages include greatly improved pow-
er efficiency (perhaps 20 times better than traditional
speakers) and small form factors, both of which could
have significant value for portable or battery-powered
systems. DSP control could also be programmed to
correct for array or room deficiencies, providing extreme-
ly accurate reproduction relative to the fixed, electrome-
chanical design limitations involved in conventional
loudspeakers.

When combined with a wireless spread-spectrum dig-
ital receiver, the all-digital loudspeaker could revolution-
ize sound reproduction with radical alterations of tradi-
tional size, weight, accuracy and power parameters.
Tomorrow’s speakers may therefore be small, flat and
super hi-fi, with some requiring no physical connections.
The revolution continues... !



It's time we stopped fooling ourselves.
Compression is not just a smaller and more
efficient kind of audio. It's less audio.

HOW mUCh Every time you air a compressed signal, regardless
° of the algorithm you use, vou discard a large porticn
aUd.Io does your of the audio. Literally throw it away. Forever. Sooner
e o or latzr, that mears a serious loss of audio quality.
digital system
If you're tired of throwing away audio with your
th row away? digital system, liszen to Digital Universe.

Digital Universe g'ves ycu 25 simultaneous stereo
signals from a single PC. Uncompressed.

That's more than four times the
N uncompressed channels of any
b sther system. With every bit of
the signal intact.

You'll appreciate Digital
i Universe's robust, client-servar
architecture that carries even
your heaviest multi-studio
/  loac¢ without slowdowns. Your
| operators will like the clean,
‘ uncluttered screens and having
J just one PC in each studio. And
oy the 20ss will sign off on the standard
& Windowis™ NT hardware and open

systems approach.

Sound too good to be true? Call CBSI today
and cet the whole story.

Visit booth
#724 at NAB don’t have to sacrifice quality or capacity.
in Seattle!

Wwith Digital Universe from CBSI, you

DIGITAL

cBSi e

Custom Business Systems, Inc.

P.0. Box 67 » Reedsport, Oregon 97467
Telephone 541 271-3681 ® FAX 541 271-5721

E-mail: info@cbsi.org » www.cbsi.org _4

800 547-3930 I.INI-VERSE

Cirzle (2) on Free Info Ca-d




" DIGITAL is HERE

Resistance is 0-500 ———

It's just a matter of time—you're going digital anyway. )
Digital is cost effective, low maintenance and high perfor-
mance.So why not go with a console that has it all worked

oLt for you? The Wheatstone D-500 is the first digital con- ) NG -

sdle to bring you top-notch features and perfcrmance in a '_

fo~m totally familiar to your station. It’s all set to plug in 4 () — e

and go on-air handling both your digital and analog needs. i

Make the DIGITAL move! - ~ b a —
i
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The D-500 Digital Radio €onsole

tel 252-638-7000/ fax 252-637-1285 / sales@wheatstone.com

X ] i ~ :
“\\\)V\/’l 1eQtatone Corereration

Circle (3) on Free Info Card
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